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Thank you for your purchase of the Digitax SF products. This Instruction Manual includes

precautions for the product use.
M Please study this manual first and use the product properly and safely.

B Before using the product, be sure to carefully read the Safety Instructions.

H After reading this manual, please keep it for future reference.
M Product specifications are subject to change without notice in the course of product improvement.
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1. Before Use

1. Important Safety Instructions

1. Safety Precautions

This manual uses the signs below to indicate serious but avoidable problems caused by misuse of
the product. One is for death or serious bodily harm. The other is for bodily injury or product or
equipment damage.

Identifies information about imminent hazards that will
DANGER

result in death or serious injury.

Identifies information about hazards that could result in
/\ CAUTION

injury or equipment damage.

Throughout this document, the safety precautions that users must follow are marked as follows.

Safety Precaution - Prohibited Action

Safety Precaution - Mandatory Action

@O

The possible hazardous events are marked as follows.

Cautions and Dangers

Causes unexpected, unstable, or uncontrolled motion.
Compromises the performance or reliability of the product.
Shortens the service life of the product.

Electric shock hazard

Burn hazard

Fire hazard

Injury hazard

Failure and damage hazard

B> B

Important safety information. Hazards. Competence of designers and
installers

This guide applies to products which control electric motors either directly (drives) or indirectly (controllers,
option modules and other auxiliary equipment and accessories). In all cases the hazards associated with
powerful electrical drives are present, and all safety information relating to drives and associated equipment
must be observed.

Specific warnings are given at the relevant places in this guide.
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1. Before Use

1. Important Safety Instructions

Drives and controllers are intended as components for professional incorporation into
complete systems. If installed incorrectly they may present a safety hazard. The drive uses
high voltages and currents, carries a high level of stored electrical energy, and is used to
control equipment which can cause injury. Close attention is required to the electrical
installation and the system design to avoid hazards either in normal operation or in the event
of equipment malfunction. System design, installation, commissioning/start-up and
maintenance must be carried out by personnel who have the necessary training and
competence. They must read this safety information and this guide carefully.

Responsibility

It is the responsibility of the installer to ensure that the equipment is installed correctly with
regard to all instructions given in this guide. They must give due consideration to the safety of
the complete system, so as to avoid the risk of injury both in normal operation and in the
event of a fault or of reasonably foreseeable misuse.

The manufacturer accepts no liability for any consequences resulting from inappropriate,
negligent or incorrect installation of the equipment.

Compliance with regulations

The installer is responsible for complying with all relevant regulations, such as national
wiring regulations, accident prevention regulations and electromagnetic compatibility (EMC)
regulations. Particular attention must be given to the cross-sectional areas of conductors,
the selection of fuses or other protection, and protective ground (earth) connections.

This guide contains instructions for achieving compliance with specific EMC standards.

All machinery to be supplied within the European Union in which this product is used must
comply with the following directives:

2006/42/EC Safety of machinery.

2014/30/EU: Electromagnetic Compatibility.

Electrical Hazards

The voltages used in the drive can cause severe electrical shock and/or burns, and could be
lethal. Extreme care is necessary at all times when working with or adjacent to the drive.
Hazardous voltage may be present in any of the following locations:

» AC and DC supply cables and connections
* Output cables and connections
» Many internal parts of the drive, and external option units

Unless otherwise indicated, control terminals are single insulated and must not be touched.

The supply must be disconnected by an approved electrical isolation device before gaining
access to the electrical connections.

The control terminal functions of the drive do not isolate dangerous voltages from the
output of the drive or from any external option unit.

The drive must be installed in accordance with the instructions given in this guide. Failure to
observe the instructions could result in a fire hazard.
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1. Before Use
1. Important Safety Instructions

Stored Electrical Charge

The drive contains capacitors that remain charged to a potentially lethal voltage after the AC
supply has been disconnected. If the drive has been energized, the AC supply must be isolated
at least ten minutes before work may continue.

Mechanical Hazards

Careful consideration must be given to the functions of the drive or controller which might
result in a hazard, either through their intended behaviour or through incorrect operation
due to a fault. In any application where a malfunction of the drive or its control system could
lead to or allow damage, loss or injury, a risk analysis must be carried out, and where
necessary, further measures taken to reduce the risk - forexample, an over-speed protection
device in case of failure of the speed control, or a fail-safe mechanical brake in case of loss
of motor braking.

None of the drive functions must be used to ensure safety of personnel, i.e. they must not be
used for safety-related functions.The system designer is responsible for ensuring that the
complete system is safe and designed correctly according to the relevant safety standards

Access to equipment

Access must be restricted to authorized personnel only. Safety regulations which apply at th
place of use must be complied with.

Environmental limits

Instructions in this guide regarding transport, storage, installation and use of the equipmen
must be complied with, including the specified environmental limits. This includes
temperature, humidity, contamination, shock and vibration. Equipment must not be
subjected to excessive physical force.

Hazardous environments

The equipment must not be installed in a hazardous environment (i.e. a potentially
explosive environment).

Motor

The safety of the motor under variable speed conditions must be ensured.

To avoid the risk of physical injury, do not exceed the maximum specified speed of the
motor.

Mechanical brake control

Any brake control functions are provided to allow well co-ordinated operation of an external
brake with the drive. While both hardware and software are designed to high standards of
quality and robustness, they are not intended for use as safety functions, i.e. where a fault

or failure would result in a risk of injury. In any application where the incorrect operation of
the brake release mechanism could result in injury, independent protection devices of
proven integrity must also be incorporated.

Digitax SF Instruction Manual



1. Before Use
1. Important Safety Instructions

Adjusting parameters

Some parameters have a profound effect on the operation of the drive. They must not be
altered without careful consideration of the impact on the controlled system. Measures mus
be taken to prevent unwanted changes due to error or tampering.

Electromagnetic compatibility (EMC)

Installation instructions for a range of EMC environments are provided in an EMC
datasheet. If the installation is poorly designed or other equipment does not comply with
suitable standards for EMC, the product might cause or suffer from disturbance due to
electromagnetic interaction with other equipment. It is the responsibility of the installer to
ensure that the equipment or system into which the product is incorporated complies with
the relevant EMC legislation in the place of use.
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1. Before Use

1. Important Safety Instructions

Sign

DANGER

Precautionary Measures

If Not Observed

Installation

and Wiring

Never connect the motor directly to the AC mains power supply.

A\ f\

Do not place any flammable items near the motor or drive.

A\

Protect the drive with a protective enclosure and ensure the clearance
between the drive, the enclosure and other devices is as specified in
this manual

VAV VY

Install the product in a place free from dust, water or oil splash.

VAV VY

Mount the motors and drives on metallic or other noncombustible
materials.

A\

All wiring work must be performed by certified electricians.

A

Ground the F G terminals of motor and drives.

A\

Isolate the drive from the power supplies before attempting any wiring.
Wiring must be performed correctly

VAV

Operations

Ensure that cable connections are tight. The current-carrying
conductors must be insulated.

Never touch the inside of the drive.

[\ A\

Be careful not to damage the cables. Do not apply excessive force to them
or place heavy objects on top of them. Do not let any part of cables become
pinched or twisted.

Never touch the rotating component of the motor during operation.

Do not use the product where it may be subjected to water, corrosive
atmosphere, flammable gas, or combustible materials.

Do not use the product where excessive vibration or impact load is
present.

Do not use cables soaked in water or oil.

Do not handle wiring nor operate the motor with wet hands.

Do not touch the keyway if you are using a motor with a shaft-end
keyway.

Do not touch the motor or drive heat sink. It becomes very hot.

Do not connect the motor directly to the AC mains supply.
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1. Before Use

1. Important Safety Instructions

Sign

DANGER

Precautionary Measures

If Not Observed

Additional Precautions

Install external emergency stop circuitry so that the operation can be
stopped and the power supply can be shut down immediately in case of
emergency.

Maintenance and Inspection

Never attempt to disassemble the product.

/N A\ A\
&\

ViV VN

Hazardous voltages are present in the drive. Before performing any
wiring or inspection of the terminal connections, allow more than 5

minutes after the power shuts off for the internal voltage to completely
discharge.
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1. Before Use

1. Important Safety Instructions

Sign Precautionary Measures If Not Observed
Installation and Wiring

Do not directly touch the terminal parts of any connectors A &

Do not block the air vents. Do not allow ingress of any foreign objects to
the product.

Keep the motor-drive pairing as specified. & A
Before a test run, confirm that the motor is fixed in place, check the motion

while the motor is isolated from the machinery first, then install the motor in

the machinery.
Observe the mounting method and orientation as specified. A

Install the product in an appropriate way suitable for its main body mass ‘
and the rated output of the product. YE’?

Do not step on the product or place any heavy object on it. A A

Never make drastic changes during tuning, which if not observed, will
result in unstable motion.

Operations

Do not come close to the machinery right after power restoration
following a power outage. The machinery may restart unexpectedly at
any moment. Take appropriate measures to ensure safety against an
unexpected restart.

Do not use the product where it may be exposed to direct sunlight.

Do not apply impact load.

&

> B EBREBEE B B
>l

e

Never use the AC contactor installed on the main power supply-side
to operate or stop the motor.

Do not use the built-in brake of the motor for regular braking purposes.
It is a holding brake.

Do not use faulty, damaged motors or drives

Confirm that the power supplies are within specification.

The holding brake is not a stopping device to secure the safety of the machine.
The machine requires a separate stopping device to secure safety.

Upon occurrence of an alarm, remove the cause and ensure the safe
condition of the equipment before resetting the alarm and restarting the

machine.

Connect the brake control relay and the emergency stop relay in series.
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1. Before Use

1. Important Safety Instructions

Sign Precautionary Measures If Not Observed
Transportation and Storage

Do not store the product at a location subject to water or moisture, or
where toxic gases or liquids are present.

Do not hold the cables or motor shafts during transportation. A

When transporting the drive and motor, do not drop them or let . ﬁ
them fall. \%

When the product has been stored for greater than 1.5 years,

@ contact the supplier. A
Store the product in suitable storage environment as specified in the if

instruction manual.

—
W
®
@
)
®
C
(%]
®

L

Additional Precautions

Prior to disposal of the batteries, insulate them with tape or other material. Dispose of them

following the local laws and regulations.

When disposing of the product, treat it as industrial waste.

suononJisu| A1ajes juernodw|

Maintenance and Inspection

Never attempt to repair the product.

In the event of a failure, return the product to the supplier

The motor, heat sink of the drive, and braking resistor may become

dangerously hot. Do not touch any of them with hands when power & A

is on or for a while after power shutdown.

If the drive or motor fails, shut down both the control power supply &

and the main circuit power supply.

Digitax SF Instruction Manual 9



1. Before Use
1. Important Safety Instructions

2. Other Considerations and Precautions

Export of this product or its applications

If the end user or application is involved in military activities or weapons, its export may be
subject to export restrictions.

Ensure adequate trade compliance and legal reviews are completed and follow any
required export procedures.
Follow the laws and regulations of the destination country.

Use of the product — suitable applications

This product is designed and manufactured to be used for general industrial products.
Medical applications are not allowed.

Applications for special environments or purposes such as nuclear power, aerospace and transportation

Please contact the supplier in advance of use if the product is to be used in one of
these environments.

Applications that could cause serious accidents or damage due to product failure

Be sure to have safety device or protection device installed before using your equipment.

Applying voltage beyond the rated voltage of the product
Doing so could result in a fire or smoke hazard. Be sure to check and confirm correct
power supply levels before turning the power on. Be particularly careful in a location

such as a clean room.

Operations with the motor shaft not electrically grounded
Depending on the device or installation environment, bearing noise might be increased by
galvanic corrosion of the motor bearings. Perform careful check on grounding.

Operations in environment under significant influence of external noise and static electricity
This product has been designed and manufactured to pass extensive noise tests. However,
there is a possibility of unexpected behavior depending on user's environment
Practice a fail-safe design and take adequate measures to ensure safety within the range of
machine motion.

Use of the product in a manner not rated by the manufacturer
Such use shall void the manufacturer's warranty. Do not attempt to do so.

Digitax SF Instruction Manual



1. Before Use

1. Important Safety Instructions

3. Safety Standards

®
CE s [ Pous —
&
o EN60034-1 o
1) 5. o)
Low Voltage Directive EN60034-5 EN61800-5-1 o
EN61000-6-2 =
EU/EC Directives EMC Directive 2 EN55011 Class A, D
Group1
Machinery Directive (N/A) (N/A) .
1004-1 508C
UL Standards (*1) 1004-6 (File No.E471456)
(File No.E470950)
CSA Standards C22.2 No.100 C22.2 No.14
South Korea Radio Law (KC) (N/A) KNTT
KN61000-6-2

China Compulsory Product Certification System (CCC) (N/A)
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=1) Install the product in the environment that meets the following requirements:
« Overvoltage Category Il
+ Class |
« Pollution Degree 2 (Circuitry)

*2) The test conditions for the machinery and equipment with this product installed may be different from our test
conditions. Such machinery or equipment must meet the safety standards for their final configurations.
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A Y7/
A/~ B EU Declaration of Conformity

—All for dreams

This declaration is issued under the sole responsibility of the manufacturer
1. Name and address of the manufacturer

Nidec Control Techniques Ltd
The Gro

Newtown

Powys

SY16 3BE

UK

Registered in England and Wales. Company Reg. No. 01236886
Telephone: 00 44 1686 612300

E mail: marketing.control techniques@mail.nidec.com

Web: www.controltechniques.com

2. Object of the declaration

Digitax SF variable speed AC servo motors and motor drives

Servo Motors

MY500, MY101, MX201, MZ201, MX401, MZ401, MX751, MZ751, MM102, MH102, MM152, MH152, MM202

Motor Drives

DA2YZ23, DA27123, DA21223, DA22423, DA23823, DA24A23, DA26B23, DA28C23

The model numbers may be followed by other characters that do not affect the ratings.

3. The object of the declaration is in conformity with the relevant European Union harmonisation legislation.
Restriction of Hazardous Substances Directive (2011/65/EU)

Low Voltage Directive (2014/35/EU)

Electromagnetic Compatibility Directive (2014/30/EU).

4. References to the relevant harmonised standards used

The servo motor and drive products listed above have been designed and manufactured in accordance with the following
European harmonised standards:

Adjustable speed electrical power drive systems - Part 5-1: Safety requirements -

EN 61800-5-1:2007+ A1:2017 Electrical, thermal and energy

EN 60034-1:2010 Rotating electrical machines - Part 1: Rating and performance

EN 60034-5:2001 Rotgtlng electtlcal machlnes - Paﬂ 5: Degrees of proter.:tllon.prowded by the integral
design of rotating electrical machines (IP code) - Classification

EN 60034-11:2004 Rotating electrical machines - Part 11: Thermal protection

EN 55011:2009+A1:2010 Industrlal,. splentlﬂg qnd medical equipment - Radio-frequency disturbance
characteristics — Limits and methods of measurement

Electromagnetic compatibility (EMC) - Part 6-2: Generic standards - Immunity for

EN 61000-6-2: 2005 . . ;
industrial environments

7. Signed for and on behalf of:

'JM»L;HML aik .

Jon Holman-White

Vice President of Research and Development
Nidec Control Techniques Ltd

Date: 13" June 2019

Newtown, Powys, UK.

These electronic drive products and motors are intended to be used with controllers, electrical protection components

and other equipment to form complete end products or systems. Compliance with safety and EMC regulations

depends upon installing and configuring the drives and motors correctly, including using the specified input filters.
The drives must be installed only by professional installers who are familiar with requirements for safety and EMC.
Refer to the Product Documentation. An EMC data sheet is available giving detailed information. The assembler is
responsible for ensuring that the product or system complies with all the relevant laws in the country where it is to be

used.
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1. Before Use

1. Important Safety Instructions

4. Maintenance and Inspection

Never attempt to repair the product.

For safe use of the product, be sure to perform regular maintenance and

inspection of the drive and motor.

Ensure the electrical and mechanical safety before each inspection.

—
o™
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This product assumes the following operating conditions.

Average annual temperature of 30 C
(not exceeding the rated temperature range)

Ambient Temperature

Load Factor 80 % max

suononJisul A1sjes juerodu

Operating Hours 20 hours a day

Maintenance

For safe use of the product, perform regular inspections.

Check the following before each operation:
Ambient temperature, humidity and atmosphere
No foreign objects or dust; especially ensure that nothing is blocking the vent holes
No excessive bending or damage of the wires
Power supply voltage is within the specifications

No foreign objects in moving parts of the device e.g. fan and the range of motion.

No unusual noise or smell right after the machinery starts.

Check the following at least once a year:

No loose clamp screw problems in the drive and motor.
No deformation or discoloration in the drive, motor, cables, and terminal blocks due to overheating.
No loose wiring fixings or loose terminal block screws.

Digitax SF Instruction Manual 13



1. Before Use

2. Overview

Misuse or mishandling of the product will not only result in its sub-optimal performance, but
also failure or shorter service life.
For safety and proper use of the product, please read the instruction manuals carefully.

About This Product and This Instruction Manual

M Product features and parts are subject to change without prior notice due to potential future
product improvement initiatives.
M Please contact us in advance if you are to acquire safety standards certification etc. for equipment with

this product installed.
B Include the following precautions in the User Guide of your Digitax SF application product:

- This is a high-voltage product which can be hazardous.

- Residual voltage exists at the terminals and inside the equipment (even after power shutoff),
which is hazardous.

- The product contains high temperature components.

- It is prohibited to disassemble the product.

B For optimal service life of the Digitax SF product, use of the product under proper conditions is
essential. Follow the safety precautions and instructions described in this manual.

B \We always strive to include up-to-date information in the instruction manual; therefore, it is subject
to change without prior notice.

l For a copy of the latest version of the instruction manual, please contact us.

M Reproducing or copying this document, in whole or in part, without prior approval of Control

Techniques, is strictly prohibited.

Check Items Upon Unpacking

Please compare the actual items received with your product purchase order.
Inspect all items received for evidence of damage during transit.

Should you have any problems, please contact the supplier.
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1. Before Use
2. Overview

1. Product Label

Motor Label

The product label is separated in two parts which are
located shown in this picture.
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Label 1 N
@

AC SERVO MOTOR 3

Motor Model MX401N2SNO1 2

INPUT 3pAC150V 2.7A 2

ls RATED OUTPUT 400 W

RATEDREV. 3000 rpm EI%.
Nide=r =

Specifications

Label 2
Specifications RATEDFREQ. 250 Hz
RATEDTORQUE 1.27 N'm
P 65 TE 40°C 3\ I

Product Number
(Produced year and month + Serial No.)

INs. B C€

SIN [3% sk % s sk % sk s % sk %]

A product number is indicated by 11 digits.
S/N T sk k k0 sk ok sk ok sk %ok
Year Month®  Serial No.

Drive Label

The product label is located on the side
cover of the drive.

Drive Model

% H((::(te: y%gpgnd month + Serial No.)

MADE IN CHINA

AC SERVO DRIVER
' MODEL DA23823

A product number is indicated by 11 digits.

S/N o %k % ol skosk sk sk ok ock ok ok
Year Month® Serial No.

Specifications

RATED INPUT 1¢ ACZOO 240V 1. 5kVA
OUTPUT, 3¢ 0 240V 0-500Hz 4. 2A

c € c“ us MISP- REM sfd-DA28C22

SN [xsrisssses] El%
el %

/\/'dec MADE IN CHINA

*) About indication of "the month".

"1"=Jan., -+ "9"=Sep., "X"=0ct., "Y"=Nov., and "Z" = Dec.
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1. Before Use
2. Overview

2. Danger Signs

NO IMPACT/NO DISASSEMBLY LABEL

Do not remove the encoder cover. Never attempt
to repair or replace the encoder.
Any shock applied to the encoder cover may

cause encoder failure.
Do not apply strong impact to the motor or its

shaft

HOT SURFACE WARNING

Do not touch the product during operation or for
a sufficient period of time afterwards, or you may

get burned from the heat.

ELECTRIC SHOCK WARNING

Do not touch the drive during operation and
within 5 minutes after the power has been isolated,
or you may get injured.

DANGER - CAUTION

Incorrect use of the drive may cause injury or
damage. Avoid misuse or improper handling of
the drive, or injury may result

FG (PROTECTIVE FRAME GROUND/EARTH) SYMBOL

Be sure to perform grounding with the screw
located at this sign.
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1. Before Use
2. Overview
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2. Specifications

1. Motor

1. Models

MxJ201INI21SIN

)
Control Number _(c/;
Encoder 8.
Code Specifications a
N 17 bit (Incremental) g':
A 17 bit (Absolute) %

Shaft end specifications/Qil Seal

1

Code Rated Output | Oil Seal

S(P) Straight Without 2
K (H) Key Without 9
TR Straight With Q
L) Key With

Voltage

Code | Specifications
2 AC200 V to 240 V

Brake

Code Holding Brake
N Without

A With

Rated Output
Code Rated Output

500 50 W
101 100 W
201 200 W
401 400 W
751 750 W
102 1 kW
152 1.5 kW
202 2 kW
Series
Code Specifications
MX Low Inertia
MY
Middle Inertia
MM
mi High Inertia
Inertia Flange Size Rotational Speed IP Code
@) Rated Motor Speed / Max. [rpm]
ﬂ:l! Low Inertia 40 mm x 40 mm 2,000 / 3,000 [rpm] a IP65

_ _ =0 80 -
Hm Middle Inertia 60 mm x 60 mm 3.000 / 6,000 [rpm] & P67
B ignnertia g 80 mm x 80 mm

130 mm x 130 mm

Digitax SF Instruction Manual 5




2. Specifications

1. Motor

2. Names of parts

Motor: (soull 1oowl 2oowW <4oow TSowW | akw |

Encoder Connector

Brake Connector

Motor Power Connector

Oilseal
Radial direction

Flange
] | h
u L2 Shaft
: : Oilseal
nl Thrust direction
2 2 18
Encoder Cover / Frame / Mounting hole

Motor: (sowll 100wl 2ooW <oow TSOW | 1w |
(

MM102 & MH102)

QOilseal

Brake Connector Motor Power Connector

Encoder Connector x ﬁ Radial direction

==k ohaft
L2| ——
1 <=>
e — Thrust direction
L
Encoder Cover o T .
~ Oilseal

Frame /

Mounting hole
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2. Specifications

1. Motor

3. Specifications

Ambient temperature for operation
Ambient humidity for operation
Ambient temperature for storage
Ambient humidity for storage
Atmosphere for operation / storage
Insulation resistance

Dielectric strength

Operating altitude

Vibration class

Vibration resistance

Impact resistance

Protective structure

Electric shock protection
Overvoltage category

Installation environment

0to40C

20 to 85 %RH (no condensation)

- 20to 65C (no condensation)
(not subjected to direct sunlight) 80 “C for 72 hours

20 to 85 %RH (no condensation)

(%)
O
03
e}
=
0
Q
=r
o
>
(%]

Indoors (not subject to direct sunlight) ,
Free from corrosive gases, flammable gases, oil mist, dust, flammables, grinding fluid —

25MQ at 1,000 VDC

1010\

AC 1500 V for one minute across the primary and Ground/Earth FG
< 1,000 m

V15 (JEC2121)

49 m/s> (5 Q)

98 m/s* (10 G)

IP65 :50 W to 750 W
P67 11 kW to 2 kW

Class1 ( Mandatory grounding )
I

Pollution degree 2

Blue

The brake has polarity.

Lead wire color: Connection
Yellow (BRK+): +24 V
(BRK -): GND

Incorrect wiring may result in motor failure or sub-optimal performance
of the motor.

VAV
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2. Specifications

1. Motor

Motor Model : MY500[ 12 1] = *

=0 Guad

Speciications Specifcations

Rotor inertia - Middle Usage - Holding
Fitting flange size mm 40 sg. Rated voltage \ DC24V £ 10%
) Without brake 0.4 Rated current A 0.25
Approximate mass : kg P
With brake 0.6 Static friction torque N-m >0.16
Compatible drive model - DA2YZ _ _ Engage time ms <35
Voltage \Y AC200 V to 240V Release time ms <20
Rated output power W 50 Release voltage \ 2DC1V
Rated torque N-m 0.16
Instantaneous maximum torque N-m 0.56
Rated current (stall current) A 0.68 Specifications
Instantaneous maximum current A 2.4 Radial N 68
Rated revolving speed rpm 3,000 Thrust N 58
Maximum revolving speed rpm 6,000
Torque constant N-m/A 0.25
Induced voltage constant per phase mV/rpm 8.8
Without brake 6.5
Rated power rate . kW/s
With brake 5.4
Mechanical time Without brake e 1.92
constant With brake 2.31
Electrical time constant ms 0.74
Without brake 0.039
ﬁ‘%tr%ramoment of . X 10 *kg-m?
With brake 0.047
Rotational Speed vs. Torque Derating Curve
0.6 At Single-phase AC 200 V/
. —_ Without oil seal
05 N R 100 — 95
Q
E 0.4 5 50
E 0.3 Instantaneous operation range g 0 20 40
g g With ol seal
g 0.2 100
s 3 N 60
0.1 ~ <50
ConTinuous‘ operation ra?ge g
0.0
0 1000 2000 3000 4000 5000 6000 7000 0 20 40
Speed [rpm] Ambient Temperature [C]
(mm)
. Motor Model MY500N2S | MY500N2T | MY500A2S | MY500A2T
. } MY500N2K [MY500N2L | MY500A2K | MY500A2L
o e LL 66.4 72.0 1068 | 1124
~ N 040
3 72
o
23 ST = | ar1a3 09
+H——- | - =3 1=
g M3
=115 Depth 8
L So-28 (L212 mm)
(o
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2. Specifications

1. Motor

100 W

Motor Model : MY101 ]2 ][] * *

=0 GuBS

Speciications Specifcations

Rotor inertia - Middle Usage - Holding
Fitting flange size mm 40 sg. Rated voltage \ DC24V £ 10%
) Without brake 0.5 Rated current A 0.25
Approximate mass : kg P
With brake 0.8 Static friction torque N-m >0.32
Compatible drive model - DA2Z1 _ _ Engage time ms <35
Voltage \Y AC200 V to 240V Release time ms <20
Rated output power W 100 Release voltage \ 2DC1V
Rated torque N-m 0.32
Instantaneous maximum torque N-m 1.12
Rated current (stall current) A 0.97 Specifications
Instantaneous maximum current A 3.3 Radial N 68
Rated revolving speed rpm 3,000 Thrust N 58
Maximum revolving speed rpm 6,000
Torque constant N-m/A 0.35
Induced voltage constant per phase mV/(rpm) 12.3
Without brake 16.5
Rated power rate _ kW/s
With brake 14.6
Mechanical time Without brake e 1.17
constant With brake 1.32
Electrical time constant ms 0.89
Rotor moment of Without brake X10-*kg-m’ 0.061
inertia With brake 0.069
Rotational Speed vs. Torque Derating Curve
1.2 At Single-phase AC 200 V Without oil seal
10 4 X 100 — 95
\ Ke}
'E' 0.8 5 50
Z. 0.6 Instantaneous operation range % 0 20 40
g E- With oil seal
)
g 0.4 100
s 9 N 60
0.2 — + 50
ConTinuous‘ opera‘tion raTge g
0.0
0 1000 2000 3000 4000 5000 6000 7000 0 20 40

Speed [rpm]

ol =
N N
~
Y © <=
<o
| @
— 2 2]
| 21.
5 2.5
LL 25

Ambient Temperature [C]

(mm)

Oil Seal Without Without

MYT01TN2S [MY10TN2T | MY101A2S | MY101A2T

Motor Model
MY101TN2K [ MY10TN2L | MYT101A2K | MY101A2L
LL 82.4 88.0 122.8 128.4
040
15.5
Eﬂ 3h9
— ] 1%
N M3
© Depth 8
(L=12 mm)

[
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2. Specifications

1. Motor

200 W

MX201 2[00 % *

Motor Model :

=3 g g3

Sonicon Specifcations

Rotor inertia Usage Holding
Fitting flange size mm 60 sg. Rated voltage \ DC 24V = 10 %
) Without brake 0.8 Rated current A 0.3
Approximate mass : kg P
With brake 1.3 Static friction torque N-m > 1.27
Compatible drive model - DA212 _ _ Engage time ms <50
Voltage \Y AC200 V to 240V Release time ms <15
Rated output power W 200 Release voltage \ 2DC1V
Rated torque N-m 0.64
Instantaneous maximum torque N-m 1.91
Rated current (stall current) A 1.7 Specifications
Instantaneous maximum current A 5.2 Radial N 245
Rated revolving speed rpm 3,000 Thrust N 98
Maximum revolving speed rpm 6,000
Torque constant N-m/A 0.41
Induced voltage constant per phase mV/(rpm) 14.3
Without brake 28.2
Rated power rate _ kW/s
With brake 235
Mechanical time Without brake e 0.72
constant With brake 0.87
Electrical time constant ms 2.53
Without brake 0.14
Rot%r moment of . X 10 *kg-m?
Inertia With brake 0.17
Rotational Speed vs. Torque Derating Curve
25 At Single-phase AC 200 V
— Without oil seal
X 100
* S 50
— )
E s N g
Z. Instantaneous operation range \ % 0 20 40
% 1.0 g— With oil seal
o = 100 ~—
P os ~ kS 75
-
Con‘tinuous‘, opera‘tion ra‘nge [~ g 0
0.0
0 1000 2000 3000 4000 5000 6000 7000 0 20 40

Speed [rpm]

(]
by
2
33
i e
ul
I
65] .3
LL 30

Ambient Temperature [C]

(mm)

Motor Model MX201N | MX201A

LL \ 765 \ 113.0

25
22.5
— | 5h9
1 1@,
= Depth10

M5 (L212 mm)
(i
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2. Specifications

1. Motor

=4 oj=lS

Motor Model : MZ201 121 * *

Do
item Unit
[ ftem pecifi _Unit | Specificati ”
Rotor inertia - High Usage - Holding '8
Fitting flange size mm 60 sg. Rated voltage \ DC24V £ 10% Q
) Without brake 1.0 Rated current A 0.3 8
Approximate mass : kg PP [=
With brake 1.5 Static friction torque N-m > 1.27 o
Compatible drive model - DA212 _ _ Engage time ms <50 @
Voltage \Y AC200 V to 240V Release time ms <15
Rated output power W 200 Release voltage \ 2DC1V ’
Rated torque N-m 0.64 Cg)
Instantaneous maximum torque N-m 1.91 o
=
Rated current (stall current) A 1.7 Specifications
Instantaneous maximum current A 5.2 Radial N 245
Rated revolving speed rpm 3,000 Thrust N 98
Maximum revolving speed rpm 6,000
Torque constant N-m/A 0.41
Induced voltage constant per phase mV/(rpm) 14.3
Without brake 9.1
Rated power rate . kW/s
With brake 8.6
Mechanical time Without brake e 2.23
constant With brake 2.38
Electrical time constant ms 2.53
Without brake 0.44
Rot%r moment of : X 10 *kg-m?
Inertia With brake 0.47
Rotational Speed vs. Torque Derating Curve
25 At Single-phase AC 200 V
— Without oil seal
X 100
* S 50
— )
£ s I\ g
Z. Instantaneous operation range \ % 0 20 40
% 1.0 g— With oil seal
o = 100 ~—
P os ~ kS 75
-
Con‘tinuous‘, opera‘tion ra‘nge [~ g 0
0.0
0 1000 2000 3000 4000 5000 6000 7000 0 20 40
Speed [rpm] Ambient Temperature [C]
(mm)
LL | 935 | 1300
(=]
&
060
S 25
of =8 22.5
< — | 5h9
1T | = = X 5
il j = Depth10
o M5 (L=12 mm)
LL 30 2
[
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2. Specifications

1. Motor

Motor Model : MX401 121 * *

Sonicon Specifcations

Rotor inertia

Fitting flange size mm
) Without brake
Approximate mass . kg
With brake

Compatible drive model -
Voltage \Y
Rated output power W
Rated torque N-m
Instantaneous maximum torque N-m
Rated current (stall current) A
Instantaneous maximum current A
Rated revolving speed rpm
Maximum revolving speed rpm
Torque constant N-m/A

Induced voltage constant per phase mV/(rpm)
Without brake

Rated power rate _ kW/s
With brake

Mechanical time Without brake ms

constant With brake

Electrical time constant ms

Rotor moment of Without brake - 10 kg-m?

inertia With brake

Rotational Speed vs. Torque

50 At Single-phase AC 200 V
4.0
= N
-E 3.0 \
Z. Instantaneous operation rang@
g 20
O
—
(@]
= 1.0 —
Continuous operation range
0.0 \ \ \ \
0 1000 2000 3000 4000 5000 6000 7000
Speed [rpm]
o
N
© M~
e=
g
(g = @
ul
I
65] .3
LL 30

Usage Holding
60 sq. Rated voltage V DC 24V £ 10 %
1.3 Rated current A 0.3
1.8 Static friction torque N-m > 1.27
DA224 _ _ Engage time ms <50
AC200 Vto 240V Release time ms <15
400 Release voltage V 2DC 1V
1.27
3.82
8.5 Radial N 245
3,000 Thrust N 98
6,000
0.49
171
69.4
61.8
0.47
0.53
2.92
0.23
0.26
Derating Curve
—_ Without oil seal
X 100 ~— 9%
0
5 50
g 0 20 40
E- With oil seal
P 100 ~—
o 75
;{5 50
0 20 40

Ambient Temperature [C]

(mm)

Motor Model MX401N MX401A

LL \ 935 \ 130.0

0l 5h9

X M5
= ' Depth10

M5 (L212 mm)
[
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2. Specifications

1. Motor

= GuaE

Motor Model : MZ401 121 * *

Do
[tom | pecii Unit__ Speciications [0
Rotor inertia - High Usage - Holding '8
Fitting flange size mm 60 sg. Rated voltage \ DC24V £ 10% Q
) Without brake 1.5 Rated current A 0.3 8
Approximate mass : kg PP [=
With brake 2.0 Static friction torque N-m > 1.27 o
Compatible drive model - DA224 _ _ Engage time ms <50 @
Voltage \Y AC200 V to 240V Release time ms <15
Rated output Power wW 400 Release voltage \Y 2DC 1V '
Rated torque N-m 1.27 cg)
Instantaneous maximum torque N-m 3.82 o
1S4
Rated current (stall current) A 2.7 Specifications
Instantaneous maximum current A 8.5 Radial N 245
Rated revolving speed rpm 3,000 Thrust N 98
Maximum revolving speed rpm 6,000
Torque constant N-m/A 0.49
Induced voltage constant per phase mV/(rpm) 171
Without brake 23.0
Rated power rate _ kW/s
With brake 22.1
Mechanical time Without brake e 1.42
constant With brake 1.47
Electrical time constant ms 292
Without brake 0.71
Rot%r moment of . X 10 *kg-m?
Inertia With brake 0.73
Rotational Speed vs. Torque Derating Curve
50 At Single-phase AC 200 V
— Without oil seal
X 100 ~— 90
4.0 °
—_ N\ S50
£ 30 ' \\ &
Z. Instantaneous operation range % 0 20 40
% 2.0 g— With oil seal
o = 100 ~—
£ 0 — 2 7
o)
ConTinuous‘ opera‘tion raTge g 0
0.0
0 1000 2000 3000 4000 5000 6000 7000 0 20 40
Speed [rpm] Ambient Temperature [C]
(mm)
— LL | 1105 | 1470
=
h 060
© M~
Sla 25
f g 225
2 0|5 h9
e == | 7j7 K M5
ul i = ' "Depth10
65] .3
LL 30 M5 (L212 mm)
[
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2. Specifications

1. Motor

Motor Model : MX751 1211 * *

Sonicon Specifcations

Rotor inertia Usage Holding
Fitting flange size mm 80 sg. Rated voltage \ DC24V £ 10%
) Without brake 2.2 Rated current A 0.4
Approximate mass : kg P
With brake 3.0 Static friction torque N-m >2.39
Compatible drive model - DA238 _ _ Engage time ms <70
Voltage \Y AC200 V to 240V Release time ms <20
Rated output power W 750 Release voltage \ 2DC1V
Rated torque N-m 2.39
Instantaneous maximum torque N-m 7.1
Rated current (stall current) A 4.2 Specifications
Instantaneous maximum current A 12.2 Radial N 392
Rated revolving speed rpm 3,000 Thrust N 147
Maximum revolving speed rpm 6,000
Torque constant N-m/A 0.63
Induced voltage constant per phase mV/(rpm) 21.9
Without brake 76.6
Rated power rate _ kW/s
With brake 60.7
Mechanical time Without brake e 0.40
constant With brake 0.50
Electrical time constant ms 4.60
Without brake 0.74
Rot%r moment of . X 10 *kg-m?
Inertia With brake 0.94
Rotational Speed vs. Torque Derating Curve
10.0 At Single-phase AC 200 V
— Without oil seal
X 100 ~— 90
° o 50
— )
.E 6.0 ‘\ g
= Instantag’ngLrJ;tion ranA %’_ 0 20 40
g 40 5 With oil seal
o = 100
o o T~
= 20 - 15
; ) S~ 250
ConTlnuous‘ opera‘tlon raTge I~ &
0.0
0 1000 2000 3000 4000 5000 6000 7000 0 20 40
Speed [rpm] Ambient Temperature [C]

(mm)

Motor Model MX751N MX751A

LL \ 107.3 \ 1443

210

019 h6
670 h7

LL 35

= M6 (L214 mm)
[
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2. Specifications

1. Motor

b L L

Motor Model : MZ751 12 1] * *

specifcations_J fem Unit | speciications [
Rotor inertia - High Usage - Holding '8
Fitting flange size mm 80 sq. Rated voltage vV DC24V + 10 % Q
) Without brake 2.5 Rated current A 0.4 S
Approximate mass : kg PR o
With brake 3.3 Static friction torque N-m 2 2.39 o
Compatible drive model - DA238 _ _ Engage time ms <70 @
Voltage \ AC200Vto 240V Release time ms <20
Rated output power W 750 Release voltage \Y 2DC1V )
Rated torque N-m 2.39 Cg)
Instantaneous maximum torque N-m 7.1 o
1S4
Rated current (stall current) A 4.2 Specifications
Instantaneous maximum current A 12.2 Radial N 392
Rated revolving speed rpm 3,000 Thrust N 147
Maximum revolving speed rpm 6,000
Torque constant N-m/A 0.63
Induced voltage constant per phase mV/(rpm) 21.9
Without brake 35.4
Rated power rate _ kW/s
With brake 31.6
Mechanical time Without brake e 0.86
constant With brake 0.96
Electrical time constant ms 4.60
Without brake 1.61
Rot%r moment of . X 10 *kg-m?
Inertia With brake 1.81
Rotational Speed vs. Torque Derating Curve
10.0 At Single-phase AC 200 V
— Without oil seal
X 100 ~— 90
8.0 5
—_ S50
.E 6.0 ‘\ g
Z. lnStantag;ngLrJ;tion ranA %)_ 0 20 40
g 40 5 With oil seal
o = 100
2 20 S T~
. = (0]
; ) S~ 250
ConTlnuous‘ opera‘tlon raTge \ o
0.0
0 1000 2000 3000 4000 5000 6000 7000 0 20 40
Speed [rpm] Ambient Temperature [C]
(mm)
LL | 1223 | 1593
=
&

019 h6
670 h7

4-) 6.6
M8 (L214 mm)
(I

LL 35
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2. Specifications

1. Motor

0 g

Motor Model : MM102[12[ ][] % =

Do
item Unit
[ ftem pecifi _Unit | Specificati ”
Rotor inertia - Middle Usage - Holding '8
Fitting flange size mm 130 sq. Rated voltage \ DC24V £ 10% Q
) Without brake 5.6 Rated current A 1.0 8
Approximate mass : kg PP [=
With brake 7.0 Static friction torque N-m 2955 o
Compatible drive model - DA24A _ _ Engage time ms <120 @
Voltage \Y AC200 Vto 240V Release time ms <30
Rated output power W 1,000 Release voltage \ 2DC1V ’
Rated torque N-m 4.77 cg)
Instantaneous maximum torque N-m 14.3 8
1S4
Rated current (stall current) A 5.6 Specifications
Instantaneous maximum current A 16.8 Radial N 490
Rated revolving speed rpm 2,000 Thrust N 196
Maximum revolving speed rpm 3,000
Torque constant N-m/A 0.88
Induced voltage constant per phase mV/(rpm) 30.9
Without brake 50.0
Rated power rate _ kW/s
With brake 36.5
Mechanical time Without brake e 0.76
constant With brake 1.05
Electrical time constant ms 10.1
Rotor moment of Without brake %10~ ka-m? 4.56
inertia With brake & 6.24
Rotational Speed vs. Torque Derating Curve
15.0 At AC 200 V
Three-phase — Without oil seal
\ X 100
12.0 \ i =
. N X&ﬂte-phase 8 0
£ 9.0 \ &
Z‘ lnStantaonpe;giion range \\\ %)_ 0 20 40
% 6.0 6 With oil seal
o \ | = 100
o ke,
= 30 o}
)
Continuotrs operation‘ range g 0
0.0
0 1000 2000 3000 4000 0 20 40
Speed [rpm] Ambient Temperature [C]
(mm)
KB2
kB3 LL 128.0 153.0
KB LM 97.0 122.0
o LR 55.0
g, g KB1 57.5
P
eoag o 8h9 KB2 116.0 141.0
ME T 1l KB3 - 102.8
6
L1 ! Depth20
| H
51 20l
LL LR
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2. Specifications

1. Motor

Motor Model : MH102[ ]2 1] * *

= gl

Speciications Specifcations

Rotor inertia - High Usage - Holding
Fitting flange size mm 130 sq. Rated voltage \ DC24V £ 10%
) Without brake 7.6 Rated current A 1.0

Approximate mass : kg P
With brake 9.0 Static friction torque N-m 2955
Compatible drive model - DA24A _ _ Engage time ms <120
Voltage \Y AC200 Vto 240V Release time ms <30
Rated output power W 1,000 Release voltage \ 2DC1V
Rated torque N-m 4.77
Instantaneous maximum torque N-m 14.3
Rated current (stall current) A 5.6 Specifications
Instantaneous maximum current A 16.8 Radial N 490
Rated revolving speed rpm 2,000 Thrust N 196
Maximum revolving speed rpm 3,000
Torque constant N-m/A 0.88
Induced voltage constant per phase mV/(rpm) 30.9
Without brake 9.2
Rated power rate _ kW/s
With brake 8.6
Mechanical time Without brake e 4.17
constant With brake 4.43
Electrical time constant ms 10.1
Rotor moment of Without brake %10~ ka-m? 24.9
inertia With brake & 26.4
Rotational Speed vs. Torque Derating Curve
15.0 At AC 200 V
\ Three-phase = Without oil seal
R 100
12.0 \ i =
. N X&Ete-phase 8 0
= 9.0 \ &
Z‘ Instantaonpe:rg%on range \\\ %)_ 0 20 40
% 6.0 6 With oil seal
o \ | = 100
o ke,
= 30 o}
)
Continuotrs operation‘ range g 0
0.0
0 1000 2000 3000 4000 0 20 40
Speed [rpm] Ambient Temperature [C]
(mm)
KB2
kB3 LL 163.0 188.0
KB LM 132.0 157.0
© LR 70.0
g, g KB1 925
=<
55 o 8ho KB2 151.0 176.0
| — — KB3 = 137.8
6
L1 Depth20
51 20l
LL LR (om)
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2. Specifications

1. Motor

1.5 kW

15<W

Motor Model : MM152 12 % =

Do
hem peciications | ftem Speciications i
Rotor inertia - Middle Usage - Holding '8
Fitting flange size mm 130 sq. Rated voltage \ DC24V £ 10% Q
) Without brake 7.0 Rated current A 1.0 Q
Approximate mass : kg PP [=
With brake 8.4 Static friction torque N-m 2955 o
Compatible drive model - DA26B _ _ Engage time ms <120 @
Voltage \Y AC200 Vto 240V Release time ms <30
Rated output power W 1,500 Release voltage \ 2DC1V ’
Rated torque N-m 7.16 cg)
Instantaneous maximum torque N-m 21.5 o
Rated current (stall current) A 9.0 Specifications
Instantaneous maximum current A 27 Radial N 490
Rated revolving speed rpm 2,000 Thrust N 196
Maximum revolving speed rpm 3,000
Torque constant N-m/A 0.81
Induced voltage constant per phase mV/(rpm) 28.4
Without brake 76.9
Rated power rate _ kW/s
With brake 61.4
Mechanical time Without brake e 0.60
constant With brake 0.75
Electrical time constant ms 12.2
Rotor moment of Without brake X10-*kg-m’ 6.67
inertia With brake 8.35

Rotational Speed vs. Torque

Derating Curve

25.0 At Three-phase AC 200 V _ Without oil seal
\ X 100
20.0 \ ° o
— )
©
f_E 15.0 o
Z. Instantaneous operation range N % 0 20 40
% 10.0 g— With oil seal
g = 100
F 50 T~ 3
N 250
Continuotrs operation‘ range g
0.0
0 1000 2000 3000 4000 0 20 40
Speed [rpm] Ambient Temperature [C]
(mm)
Motor Model MM152N | MM152A
KB2 = LL 1455 1705
130
Lo KB . M 1145 1395
o LR 55.0
N I g 45 KB1 75.0
0l O . KB2 1335 158.5
3 -89
i - ] B E KB3 - 120.3
< \M6
L1 ! Depth20
| -
120116
3 L R M8(L218 mm)
[ o (mm)

15
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2. Specifications

1. Motor

Motor Model : MH152[ ]2 1] * *

=2 g

Speciications Specifcations

Rotor inertia - High Usage - Holding
Fitting flange size mm 130 sq. Rated voltage \ DC24V £ 10%
) Without brake 9.0 Rated current A 1.0

Approximate mass : kg P
With brake 10.4 Static friction torque N-m 2955
Compatible drive model - DA26B _ _ Engage time ms <120
Voltage \Y AC200 Vto 240V Release time ms <30
Rated output power W 1,500 Release voltage \ 2DC1V
Rated torque N-m 7.16
Instantaneous maximum torque N-m 21.5
Rated current (stall current) A 9.0 Specifications
Instantaneous maximum current A 27 Radial N 490
Rated revolving speed rpm 2,000 Thrust N 196
Maximum revolving speed rpm 3,000
Torque constant N-m/A 0.81
Induced voltage constant per phase mV/(rpm) 28.4
Without brake 13.8
Rated power rate _ kW/s
With brake 13.3
Mechanical time Without brake e 3.32
constant With brake 3.46
Electrical time constant ms 12.2
Rotor moment of Without brake %10~ ka-m? 37.12
inertia With brake & 38.65
Rotational Speed vs. Torque Derating Curve
15.0 At AC 200 V
Three-phase —_ Without oil seal
\ = 100
12.0 \ i =
— N X&Ete-phase 8 0
£ 9.0 \ &
Z‘ Instantaonpeggiion range \\\ %)_ 0 20 40
% 6.0 6 With oil seal
o \ | = 100
o ke,
= 30 o}
)
Continuotrs operation‘ range g 0
0.0
0 1000 2000 3000 4000 0 20 40
Speed [rpm] Ambient Temperature [C]
(mm)
KB2 = LL 180.5 2055
0130
KB LM 1495 1745
= LR 70.0
N g 45 KB1 110.0
0l O . KB2 168.5 19.35
i B h9
] I | e B E KB3 - 155.3
=\
L1 ! Depth20
| H
12116
3 L R M8(L218 mm)
[ o (mm)
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2. Specifications

1. Motor

Motor Model : MM202 [12[ ][] % =

=) iy

Do
item Unit
[ ftem pecifi _Unit | Specificati ”
Rotor inertia - Middle Usage - Holding '8
Fitting flange size mm 130 sq. Rated voltage \ DC24V £ 10% Q
) Without brake 8.4 Rated current A 1.0 8
Approximate mass : kg PP [=
With brake 9.8 Static friction torque N-m 2955 o
Compatible drive model - DA28C _ _ Engage time ms <120 @
Voltage \Y AC200 Vto 240V Release time ms <30
Rated output power W 2,000 Release voltage \ 2DC1V ’
Rated torque N-m 9.55 cg)
nstantaneous maximum torque m 8.6 Ite Specifications o
Rated current (stall current) A 11.9 Radial N 490
Instantaneous maximum current A 357 Thrust N 196
Rated revolving speed rpm 2,000
Maximum revolving speed rpm 3,000
Torque constant N-m/A 0.85
Induced voltage constant per phase mV/(rpm) 29.6
Without brake 104.9
Rated power rate . kW/s
With brake 87.9
Mechanical time Without brake e 0.58
constant With brake 0.69
Electrical time constant ms 12.2
Without brake 8.70
Rototr moment of . X 10 *kg-m?
Inertia With brake 10.38
Rotational Speed vs. Torque Derating Curve
30.0 At Three-phase AC 200 V
— Without oil seal
250 \ & 100
\ Q
£ 200 5 %0
Z. 150 Instantaneous operatior;ange % 0 20 40
g E- With oil seal
o 100 2 100
|9 \ ho]
50 2 50
Continuotrs operation‘ range g
0.0
0 1000 2000 3000 4000 0 20 40
Speed [rpm] Ambient Temperature [C]
(mm)
KB2 = LL 163.0 188.0
0130
KB LM 132.0 157.0
@ LR 55.0
< I 8 45 KB1 925
o Y
< o .—' 81 KB2 151.0 176.0
i I | e B E KB3 - 137.8
=\
L1 ! Depth20
| H
12116
3 L R M8(L218 mm)
(o

(mm)
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2. Specifications

2. Encoder

1. Specifications

Motor model MOOOOEI20IN 3 MODOO200A * 3
Resolution Incremental 17 bit Absolute 17 bit
Environmental ~ Ambient operating temperature 0to85C
requirements External disturbance magnetic field +2mT (20 G) or below
Voltage DC 4.5 to 5.5 V (Power supply ripple <5 %)
Power supply : ; R
Current consumption 160 mA typ. (Not including inrush current)
Voltage - DC 2.4 to 4.2V
External battery ) =i
Electrical Current consumption - 10 pAtyp.
specifications Multi-turn count - 65,536 counts
Maximum revolving speed 6,000 rpm
Count-up direction ccw 2
Input/output type Differential
Communication  Transmission method Half-duplex asynchronous serial communication
specification Communication speed 2.5 Mbps

*1)  Measurement conditions
room temperature, the motor not in motion, battery voltage of 3.6 V.

*2)  CCW when viewed from the load side shaft end.

Precautions

Using the motor with rotations of 180 degrees or less will reduce the encoder’s rotational accuracy.

For a motor equipped with a brake, follow the brake voltage and polarity specifications.

If the brake voltage is less than 12 V or the polarity is reversed, the encoder’s rotational accuracy will be reduced
due to changes in the magnetic field around the encoder.

Digitax SF Instruction Manual 18



2. Specifications

3. Drive
1. Model

. Specifications

Series
22 Standard

23 Standard

50 W
100 W
200 W
400 W
750 W

1 kW
1.5 kW
C 2 kW

W > @A =N

Compatible Motor
Code Model Rated Output

Y MI500J200 [0 % = 50 W
Zz MIO101 0200 * * 100 W
1 MJ201 02000 % = 200 W
2 MO401 0200 * = 400 W
3 MO751 02000 % = 750 W
4 MO102 02000 * * 1 kW
6 MIO15200200 0 * = 1.5 kW
8 MM202 [ 2 [0 [ % * 2 kW

Input Power Supply
Code \ Main Circuit Power \ Control Power
2 | AC200 V10240V " | DC24 V

(*) Single- or Three-phase option depends on compatible motor.

50 W to 750 W : Single-phase
1 kW : Single-phase / Three-phase
1.5kW, 2kW : Three-phase

Drive / Motor Combinations

DA2YZ23 MY500 [ 2 I+ 50 W

DA2Z123 MY101 012 I 100 W

DA21223 MX201 (12 C000% %, MZ201 (120000 % 200 W

DA22423 MX401C120000% %, MZ401 (120000 % 400 W

DA23823 MX751 02 000% %, MZ751 00200 % 750 W
MM102 0 2 O #

DA24A23 1 kw
MH102 012 O]

DA26B23 MM152 02 C00% #, MH15202000% % 1.5 kw

DA28C23 MM202 [ 2 (I % * 2 kw

Use a motor and the drive in a correct combination. AA
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2. Specifications

3. Drive

2. Names of parts

Drive: (Sowll 1oow] Boow =oow

Mounting holes

CN3 PC communication connector

2 5.5 (one location)
The recommended screw: M5x12 mm, with spring washer

Setting panel

Used for parameter setting, tuning,
and status display

Motor power connector

UVW: Motor power output
B1 B2: Braking resistor connection

Main power connection
L1 L2: Single-phase AC200 V input

Ground/Earth FG(Protective eartp

Two terminals:
M4x8 mm screw with spring washer

Drive:

Mounting holes

Used for parameter settings, tuning,
and status display in the dedicated
software “Digitax SF Connect”

Wl CN1 User I/O connector

Control power input, Command input,
Parallel I/0, and ABZ output

CN2 Encoder connector

Encoder connection

Mounting notch

terminal

@ 5.5 (one location)
The recommended screw:
M5x12 mm with spring washer

Hazardous voltage display LED

@ 5.5 (one location)

The recommended screw: M5 X 12 mm, with spring washer

Setting panel

Used for parameter setting,
tuning, and status display

Motor power connector
UVW: Motor power output

Main power connection
B1 B2: Braking resistor connection

L1 L2: Single-phase AC200 V input
Hazardous voltage display LED

This will be lit while there is residual
hazardous voltage inside the drive.

Ground/Earth FG(Protective earth)

This will be lit while there is residual
hazardous voltage inside the drive.

==

CN3 PC communication connector

Used for parameter settings, tuning,
and status display in the dedicated
software “Digitax SF Connect”

CN1 User I/O connector

Control power input, Command input,
Parallel 170, and ABZ output

CN2 Encoder connector

Encoder connection

Mounting notch

terminal

Two terminals:
M4x8 mm screw with spring washer

@ 5.5 (one location)

The recommended screw:
M5x12 mm with spring washer
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2. Specifications

3. Drive

Drive: LIkw ] 1SkwW 2xw

Mounting holes o
& 5.5 (two locations) CN3 PC communication connector

The recommended screw: M5x12 mm and 8 mm, with spring washer Used for parameter settings, tuning,
and status display in the dedicated
software “Digitax SF Connect”

Setting panel

Used for parameter setting,
tuning, and status display

CL\S(GIS suolleDljDads Z

CN1 User I/0O connector

Control power input, Command input,
Parallel I/0, and ABZ output

Motor power connector
UVW: Motor power output
Main power connection

B1 B2: Braking resistor connection
L1 L2 L3: Single-phase AC200 V

t b
Hazardous \llrglt’éage display LED 4

This will be lit while there is residual
hazardous voltage inside the drive.

Ground/Earth FG(Protective
earth) terminal

Two terminals:
M4x8 mm screw with spring washer

CN2 Encoder connector
Encoder connection

Mounting notch

@ 5.5 (one location)

The recommended screw:
M5x12 mm with spring washer
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2. Specifications

3. Drive

3. Specifications

Basic Specifications

Item

Compatible Motor

External dimensions

Weight (kg)
Main circuit power
Control power 2
Input Input current
power (Arms typ)

Control power
Current Consumption

(mA Typ.)
Control type
Output Rated current (A)
Rating Output frequencies (Hz)

Encoder feedback

Input
Control P
signal

Output
A_nalog Input
signal

Input
Pulse signal

Output

Communication function

Drive status display function

Regeneration function

Control mode

Specifications

Model DA2YzZ _ _|DA2Z1 _ _|DA212 _ _|DA224 _ _|DA238 _ DA24A _ DA26B _ _|DA28C _

M[I500 MCI101T  MEI201  MII401  MLI751 ML[1102 M52 MM202

(See "Dimensions" beginning on page 31.)

0.7 0.8 1.0 1.6
Single-phase AC200 V to 240 V Three-phase AC200 V to 240 V 1
*10% 50/ 60Hz +10% 50/60Hz

DC24V £10 %
Single-phase : 9.7

0.8 1.3 2.4 3.6 7.2 Three-phase : 5.1 6.1 9.0
170 210 260 350
(Inrush current approx.1.4 A)
Three-phase PWM inverter sine-wave driven
0.7 1.0 1.7 2.7 4.3 5.6 9.9 12.2
0 to 500 0 to 250

17 bit single-turn absolute
(The product can function as a multi-turn absolute type when batteries are added.)

8-point (24 VDC system, opto-coupler input insulation) inputs whose functions are
switched by the control mode

8-point (24 VDC system, open-collector output insulation) outputs whose functions are
switched by the control mode

Single ended (+10 V) input whose functions can be switched by the control mode
RS-422 differential

Open-collector

Encoder feedback pulse (A-/B-/Z-phase), RS-422 differential output
Z-phase pulse through open-collector as well

USB : connection to PC with “Digitax SF Connect” installed
RS-485 : host remote control communication (multi-drop compatible)

Drive status display function 6 digits of seven-segment display on Setup Panel

Normal/Error display on STATUS LED
Green light when Power ON Normal, Red light when Power ON Error, Dim when Power OFF

A braking resistor may be installed externally

Position Control, Velocity Control, Torque Control
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2. Specifications

3. Drive

Speciications

Oto50°C ¢

Environmental Specification

Ambient For operation
temperature  gqor storage
Ambient For operation
humidity For storage

Atmosphere for operation and
storage

Altitude

Vibration

Dielectric strength
Electric shock protection
Overvoltage category

Installation environment

—20to65C

20 to 85 % RH (no condensation)

Indoors (not subject to direct sunlight) ,
Free from corrosive gases, flammable gases, oil mist, dust, flammables, grinding fluid

< 1,000 m

<5.8m/s’ (0.6 G)
10 to 60 Hz (no continuous operation allowed at resonant frequency)
AC 1,500 V for one minute across the primary and Ground/Earth FG

Class I (mandatory grounding)

Pollution degree 2

23
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2. Specifications
3. Drive

Functions Specifications

Position Control Mode

Specilcations

Servo ON, alarm reset, command input inhibit, emergency stop, position error counter clear, 2-

Control input stage torque limit, CCW/CW run inhibit (limit switch input), ABS data demand, homing start

Alarm status, servo status, servo ready, under torque limit, brake release,
Control output positioning complete, motion complete, alarm, emergency stop brake release,

o ABS data transmitting, homing complete
% Maximum command pulse RS-422 differential : 4 Mpps
g frequency Open-collector : 200 kpps
C

Input pulse signal form 6 Pulse + Direction, A-/B-phase quadrature encoder pulse, CW + CCW pulse

Command pulse-paired ratio ratio A/B 1/1,000 < A/B < 1,000

pulse-p Setting range A: 11065535 B: 1to 65,535
Servo ON, alarm reset, position error counter clear, motion start point

= Control input : L ) :
% selection 16, home position sensor input, homing start
i Control output Alarm status, servo status, servo ready, under torque limit, brake release,
3 -ontrotoutpu homing complete, motion complete
2,
=
= Operation mode Point table, communication operation
Smoothing filter FIR Filter
Damping control Enabled

Velocity Control Mode

Specilcations

Servo ON, alarm reset, command input inhibit (zero torque command),

Control input

z 2-stage torque limit, CCW/CW run limit switch inputs.

QV

R

< Control output Alarm status, servo status, servo ready, under torque limit, brake release
D

o

o}

= Speed command input Input voltage — 10V to +10 V (max speed is reached at £ 10 V)

=1

T | control input Servo ON, alarm reset, start 1 (CCW), start 2 (CW), 8-stage speed command
3 2-stage torque limit

<

®

8 Control output Alarm status, servo status, servo ready, under torque limit, brake release
<

Smoothing filter IIR Filter, FIR Filter
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2. Specifications

3. Drive

Torque Control Mode Do
wn
Speciications 3
5 Controlinput Servo ON, alarm_ reset, command.inp'ut' in}.lib‘it (zgro c‘lamp command) 2- (;;
3 stage torque limit, CCW/CW run inhibit (limit switch inputs) Q
= —
5 =5
0: Control output Alarm status, servo status, servo ready, under torque limit, brake release g
Q wn
4
©  Torque command input Input voltage, — 10 V to +10 V (max speed is reached at £ 10 V) w
o
=
Smoothing filter [IR Filter (<:D

Common Features

Specifcations

Speed observer Available
Auto-tuning Available
Encoder output Division Available

/Multiplication
Available through the Digitax SF setup software "Digitax SF Connect” Tuning with the

setup panel on the drive front side
Overvoltage, low voltage, Overcurrent, Abnormal temperature, Overload,
Encoder error

Tuning & Function Setup

By hardware

Protective
functions - )
By software Overspeed, Position error too high, Parameter errors
Alarm Log Can be referenced with the setup software Digitax SF Connect
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2. Specifications

3. Drive

Notice

*1) In the Drive DA24A [ (1 kW), single-phase can be used as the AC Supply source. To use single-
phase 200 to 240 VAC, connect it to the primary circuit L1 and L3 power connectors.

Speciications

Drive Model DA24A22, DA24A23

Compatible Motor LW MO 102 02 00 # #)

Three-phase 200 to 240 VAC =10 %  Single-phase 200 to 240 VAC £10 %
Voltage Range

50/60 Hz 50/60 Hz

Rated at 4.5 A (200 VAC input) Rated at 8.6 A (200 VAC input)
AC Supply Input Current  Rated at 3.8 A (230 VAC input) Rated at 7.3 A (230 VAC input)

Up to approximately 13 A Up to approximately 23 A

*2) Use SELV (Safety Extra Low Voltage/Non-Hazardous Voltage) power supply with reinforced isolation from hazardous voltage.
As a countermeasure against drive failure, install overcurrent protection or use power output capacity of no higher

than 100 W.

The current consumption values in the table assume that no I/O signals except the Servo-On signal are connected.
Current consumption by all 17O signals in use must be added up.

If multiple drives are to share control power, select a power source that will support the total inrush current of all
connected drives.

*3) Braking resistor values do not guarantee optimal performance. If the generated heat becomes too high,

increase the resistance value or select a resistor whose allowable power is large enough. Whether or not a
braking resistor installation is necessary can be checked on the Setup Panel or Digitax SF Connect

(=" B Preparation

(=" @ Setting Parameters

«4) Digitax SF drives are equipped with a software-based emergency stop braking function to stop the

equipment. This emergency stop braking function does not necessarily work in case of disconnection from
control power such as drive failure and power outage.
An external citcuit is required. Please perform thorough testing before actual use.

(== Bl Preparation

*5) When mounting drives in an enclosure such as a protection case, install a cooling device, or maintain
required clearance around it so that ambient temperature will not rise above the specified temperature.

(=" B} Preparation

*6) The minimum time interval varies depending on input format.

=" @ Connections
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2. Specifications

3. Drive

Overload Detection Feature

Digitax SF drives provide overload protection - overload alarm output and emergency stop upon alarm NY)
output -in case of motor operation with load level above the overload detection curve shown below. e
©
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2. Specifications
3. Drive

4. Dimensions

Figure 1 [soWll 100wl 2ooW <oow
D
] i
a
40 130 40
5,30 5
sl il T
g | 3lg| | |
(& i INULOOUL =7 |
y Ui i |
£ = I i i
. T W e =l
w*» o 1 ° o fto) —— Dl
flas 0 5 45.5 35 o5
ﬂﬂjl @Tﬂjg Mounting Dimension
1 i o
Figure 2 7S0OW
.5
ﬂﬂ =4
q
— I
48 130 ﬁ 48
5 %0 2
i) o— ¢ ® iy i
Szg [ i |
== ! :
@%%© © H |
% 1 )
i . il
3 /=2 ol |
- | @y I 208 ° o8| ! |
E o Lk
ol o i °, IE I J o
Ml1s o 5 45.5 35 of s
|
l i Mounting Dimension
o g
= (mm)
Digitax SF Instruction Manual 28



2. Specifications
3. Drive

Figure 3 LW
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3. Preparation

1. Installation

Installation and Operating Environment

Ensure that the environment for installation and

operation meet the requirements specified in this
document. A A

Should you use the product in conditions different from the specifications, please

o
=
D
o
Q
=
Q
=5
o
S

contact us.
- Do not install the product where it could be directly exposed to direct sunlight. =
- Be sure to install each drive inside a control panel. a
—t
- Install the product in an environment free from humidity and ingress of water and oil such as cutting oil and oil mist. %
- Never use the product in an environment containing explosive or flammable gases, chloride, acidic or alkaline g-
=}

corrosive environment such as sulfur dioxide, chlorine, ammonia and so on.

- Use the product in an environment free from dust, iron dust, and chips.
- Do not use the product near locations exposed to high temperatures, continuous vibrations, or excessive shock.

Precautions

- The control power and the host control device must share one power supply (24 VDC).
- When performing maintenance, be sure to isolate all power supplies beforehand.

- Be aware of the residual voltage in the drive remaining for 5 minutes after the main power shut off. The
drive of 750 W or more has a cooling fan on the right side.
Do not touch or block the air vent of the drive. Do not place objects which would block the air vent.

Dust-proof and Waterproof

Drives are not waterproof. A

The protective enclosure rating of motors depends on the rated output.
50 W to 1 kW : IP65
1 kW to 2 kw : P67
(except for the shaft output component and the connectors)
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3. Preparation
1. Installation

1. Motor Installation

Do not use any other screws but those in the recommended f f
Sizes.

Motor Mounting Screws

Mounting
Motor Model Hole Recommended Size
Diameter
MM500, MY500 2-5 45 M4 X 12 mm or more
MM101, MY 101 ’ Hexagon socket head bolt
MA201, MH201, MX201, MZ201 Ao E M5 X 12 mm or more
MA401, MH401, MX401, MZ401 ’ Hexagon socket head bolt

M6 X 14 mm or more

MA751, MH751, MX751, MZ751 4-2 6.6 Hexagon socket head bolt

MM102, MH102,

MM152, MH152, 4-29 ’Q"‘B x18 mmkoi Lﬂors ot
Mounting Hole MM202 exagon socket head bo

Installation Precautions

Never remove the encoder from the motor or disassemble the motor.
The motor shaft has anti-rust oil applied at the time of shipment. Before installing the motor, wipe off the oil completely
Perform precise axis alignments. Otherwise, the motor operation will cause vibration or result in shorter service life

of the motor.

Shock and Impact Force

When transporting, installing or removing the motor, do not apply excessive impact force or load.

Do not hold the encoder unit, cables, or connectors when carrying the motor.

Shock resistance of the motor is 200 m/s? (20 g) or less.

During installation or operation, radial load or axial load applied to each motor has to be within the withstand rating.
When attaching a coupling to the motor shaft end or removing it, avoid direct impact by a tool such as hammer.
To remove the pulley, coupling, or any other parts from the shaft, use a puller.
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3. Preparation
1. Installation

Connection with Machines
Use a coupling to absorb angle and direction deviations so that the motor shaft load will be less than the rated
allowable axial load.
Otherwise, the bearing life in the motor will be shorter, or the shaft may become damaged.
If you are using a rigid coupling, install it very carefully such that the axial misalignment will be minimal. (Using a

o
=
D
o
Q
=
Q
=5
o
S

flexible coupling is recommended.)

Countermeasure for Oil and Water

Do not use any cable immersed in water or oil. §
Install the motor such that the cable side is facing downward. Ej
Do not use the motor in an environment where it will be constantly subjected to oil or water splash. g
In the case that a speed reducer is to be connected to a motor and it is to be be located above the motor shaft, g

use an oil-sealed motor so that no oil from the speed reducer permeates into the motor.

Types of Mounting and Oil Seal
Digitax SF motors can be mounted in two different ways, horizontally and vertically. Observe the following

precautions for motor installation.

Horizontal Installation
To protect the motor from oil or water, have the cable-pull side downward.

Vertical Installation
If a speed reducer is connected to a motor such that it will be located above the motor shaft, use an

oil-sealed motor so that no oil from the speed reducer permeates into the motor.

Stress to the Cables

Be careful not to apply stress, such as excessive bending or motor weight, to the cable-pull part or its connecting
section.

If the the motor is attached to mounting machinery, be sure to use a flexible cable.

When placing the cable in a cableveyor, minimize the bending stress to the cable.

Bending radii of the motor power cable must be more than R20 mm.
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3. Preparation
1. Installation

2. Drive Installation

Do not turn on the AC Supply or the control power AA

until all wiring work is completed. A

Mounting Orientation and Clearance

When installing drives, maintain required clearances for

protective enclosures and control panels for heat dissipation A

and air flow.
Exhaust direction
A Vertical direction
Enclosure
50 mm or more
v O o e o v
) £ o o BRGARH 5 o
£ € |[z==g|| € £ £
— w eEE — f. —
o (] e o o [¢]
€ el € € £
£ £ ﬂ l] £ £ £
R = e e R
> = ﬂ > > )
 S—
Hele HEEe En = B
(DA22422) (DA23822) (DA24A22) (DA28C22)
50 mm or more

- Install all drives vertically. Use M5 screws at two locations to mount 50 W to 750 W drives
and three locations to mount 1 kW to 2 kW drives.
(== M Specifications: Drive Dimensions

- If you are mounting the drive into an enclosure such as protective casing, use a fan or air conditioner

so that the ambient temperature inside will not exceed 50 ° C.

- The temperature of the heat sink at its surface may become 30 °C (or more) higher than the ambient temperature.

- Use heat resistant wiring materials and keep drives away from heat-sensitive equipment and wiring.

- The service life of each drive depends on the ambient temperatures of the internal electrolytic capacitor.

Electrolytic capacitors last approximately 5 to 6 years under the conditions of 30 ° C annual average temperature,

80 % load factor, and 20 hours or less average daily operation.
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3. Preparation
1. Installation

Mounting Drives

Be sure to mount each drive on a conductive surface such as
aluminum brushed plate.

o
=
D
o
Q
=
Q
=5
o
S

Hook the U-shaped installation notch of the drive to the bolt that has been screwed in advance.

1

uoneesu|

Loosely screw all drives to the chassis first, and then securely tighten them all together. (Tightening torque: 1.4
to 1.6 N-m)
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3. Preparation

2. System Wiring

Be mindful when wiring and handling high voltage materials

Earth / Ground connection is a must.

Ensure the incoming supply to the power supply providing the control
24V supply is from the same source as the AC Supply

Do not use the AC supply contactor (installed on the AC Supply side) to
run or stop the motor.

Do not install a switch between the control power supply and the drive. Install
the switch on the primary input side of the control power supply.

For high-voltage cables, use wires of 600V withstand voltage or more.

For a CN1 connector cable, use a shielded twisted-pair cable of 2 m or less.

The encoder cable length must be 20 m or less.

For stranded wire, use insulation coating, rod or ring crimp terminals.

Digitax SF Instruction Manual



3. Preparation

2. System Wiring

1. System Wiring

Wiring pattern 1 Isgﬂ [],oclﬂ M A00W

BExplanatory notes
—A— High Voltage
Non-dangerous voltage cable
@ Ground resistance : 100 Q max.

A

Circuit breaker

E 5 ['ﬁ Surge absorber

o
=
D
o
Q
=
Q
=5
o
S

N
Digitax SF Connect L
4
@
Jos =i
=
=]
Host control 5
Control power DC24 V[ equipment e
AC supply contactor ] g E uuuuuu
elelefels] Braking resistor
EEEEE @ Control signal
e, 1/0 cable

/w—\&

Encoder cable

A

Motor power cable

-
=

.

=t To connect to the Emergency
—==—o stop braking unit

Emergency stop braking unit @
Brake control circuit

To connect to
the Dedicated
ower supply unit

Encoder connector
Incremental
Absolute

0 %

HMinstallation, Using I
Pollution degree 2 (IEC 60664-1) [
Overvoltage Category T (IEC 60664) Power supply for holding brake

DC24V y

For compliance with the stated EMC radio frequency emission standard the following conditions must be met:
o The specified filter must be used.

o The filter and the drive must be mounted close together on the same metal plate, ensuring direct metallic contact with the plate (the
plate must have a conductive surface, not painted or anodised). The connections between the filter and drive must be as short as
practicable.

o The screen (shield) of the motor cable must be fixed in direct contact with the same plate. The contact must be by direct contact, no
wire or “pigtail” is permitted.

o The specified ferrite core must be fitted to the signal cable(s).

o For compliance with the stated surge immunity standard the specified surge absorber must be fitted as shown in the wiring diagrams
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3. Preparation

2. System Wiring

Wiring Pattern 2

7S0OW

MExplanatory notes

A

Circuit breaker

[ﬁ Surge absorber

—A— High Voltage

Non-dangerous voltage cable

@ Ground resistance : 100 Q max.

Control power DC24 V

EMC noise filter

Control power DC24 V[

Digitax SF Connect

r

Host control
equipment

AC supply contactor

elelelele] Braking resistor
/’U—\&

EEEEE

S =T =Tl

1/O cable

@ Control signal

Encoder cable

A

Motor power cable

. A Motor power cable

—f—1——o
—r——>0 To connect to the Emergency stop
L ———o braking unit

Emergency stop braking unit @
Brake control circuit

To connect to
the Dedicated
ower supply unit
| ! Pocv%er supply for holding brake

HMinstallation, Using

Pollution degree 2 (IEC 60664-1)
Overvoltage Category I (IEC 60664)

Encoder connector
Incremental

Motor
connector

Absolute

=

For compliance with the stated EMC radio frequency emission standard the following conditions must be met:

o The specified filter must be used.

The filter and the drive must be mounted close together on the same metal plate, ensuring direct metallic contact with the plate (the

plate must have a conductive surface, not painted or anodised). The connections between the filter and drive must be as short as

practicable.

wire or “pigtail” is permitted.
The specified ferrite core must be fitted to the signal cable(s).

The screen (shield) of the motor cable must be fixed in direct contact with the same plate. The contact must be by direct contact, no

For compliance with the stated surge immunity standard the specified surge absorber must be fitted as shown in the wiring diagrams
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3. Preparation

2. System Wiring

Wiring Pattern 3

L lsw |

Circuit breaker

LN

AC supply contactor
eleleléi®] Braking resistor

Surge absorber
Control power DC24 V
I —

BExplanatory notes
—A— High Voltage

D

Non-dangerous voltage cable
Ground resistance : 100 Q max.

Control power DC24 V[

Digitax SF Connect

=

Host control
equipment

1/O cable

@ Control signal

Encoder cable

1

Emergency stop braking unit @
Brake control circuit

Minstallation, Using

Pollution degree 2 (IEC 60664-1)
Overvoltage Category I (IEC 60664)

Povver supply or holding brake ]

L)(@)o

L

A Motor power cable

To connect to the Emergency stop
braking unit

To connect to
the Dedicated

ower supply unit ﬁ

Motor power cable

Brake connector

/N

Motor power
connector

Encoder connector
Incremental
Abi?@

0

For compliance with the stated EMC radio frequency emission standard the following conditions must be met:

o The specified filter must be used.

o The filter and the drive must be mounted close together on the same metal plate, ensuring direct metallic contact with the plate (the

plate must have a conductive surface, not painted or anodised). The connections between the filter and drive must be as short as

practicable.

o The screen (shield) of the motor cable must be fixed in direct contact with the same plate. The contact must be by direct contact, no

wire or “pigtail” is permitted.

o The specified ferrite core must be fitted to the signal cable(s).

o For compliance with the stated surge immunity standard the specified surge absorber must be fitted as shown in the wiring diagrams

Digitax SF Instruction Manual
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3. Preparation

2. System Wiring

Wiring Pattern 4

Circuit breaker

(LT

Surge absorber

Control power DC24 V

EMC noise filter

MExplanatory

L 1<w ]
(MM102 & MH102)

notes

—A— High Voltage
Non-dangerous voltage cable
@ Ground resistance : 100 Q max.

Control power DC24 V[

Digitax SF Connect

"

Host control
equipment

=T

AC supply contactor
| Braking resistor

% = @ Control signal
x@@@@@x } 1/O cable
U 0
A Encoder cable
o
o o u Motor power cableA \\
a2lifo v
L1 w1 [jfo] W 2
\ |2 12 o]
\ E I B
o H(@)o
_=L Brake connector|
1 kW only A Motor power cable ’é/‘\)%tgef Royver
—1——o To connect to the Emergency
———o0 stop braking unit
L /o

Emergency stop braking unit E
Brake control circuit

HMinstallation, Using
Pollution degree 2

(IEC 60664-1)
Overvoltage Category I (IEC 60664)

power supply unit

| ! Power supply for holding brake

To connect to
& the Dedicated

[

=)

—_—

% connector
L

For compliance with the stated EMC radio frequency emission standard the following conditions must be met:

o The specified filter must be used.

o The filter and the drive must be mounted close together on the same metal plate, ensuring direct metallic contact with the plate (the
plate must have a conductive surface, not painted or anodised). The connections between the filter and drive must be as short as

practicable.

o The screen (shield) of the motor cable must be fixed in direct contact with the same plate. The contact must be by direct contact, no

wire or “pigtail” is permitted.

o The specified ferrite core must be fitted to the signal cable(s).
e For compliance with the stated surge immunity standard the specified surge absorber must be fitted as shown in the wiring diagrams

11
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3. Preparation

2. System Wiring

2. Connecting Equipment and Recommended Peripherals

AC Supply
Please use this product in the power supply environment of Over-Voltage Category I defined by
IEC60664-1. This is the AC Supply for drives.
50 W to 750 W Drives : Single-phase  AC200 V -10 % to AC240 V +10 %
1 kW to 2 kW  Drives : Three-phase AC200 V -10 % to AC240V +10 %
Using an overvoltage protection relay is recommended.

o
=
D
o
Q
=
Q
=5
o
S

When having single-phase power wired to a 1 kW drive, wire the primary circuit AC200 V between the L1
and L3 terminals of the drive.

To avoid unbalance of the three-phase AC200 V wiring in your factory, we recommend that you consider
balance of current in your three-phase wirings.

Confirm that your contract with the electric power company is not limited to use of three-phase.

Control power

urIp, WsAg ‘gz

This is power supply of DC24 V £ 10 % for drive control power, I/0 power and motor brake release power.

Use a SELV (Safety Extra Low Voltage) power supply with reinforced insulation against hazardous voltages. Be
sure to connect a varistor to the motor brake release power supply.

Cables ®

Use of UL wires and cables suitable for motor rated output are recommended.

High-voltsée cables and Ground/Earth FG cables:
AWG18 / 600 V breakdown voltage or equivalent for 50 W to 750 W

AWG14 7 600 V breakdown voltage or equivalent for 1 kW to 2 kW

Motor power cables:
AWG18 / 300 V breakdown voltage or equivalent for 50 W to 750 W
AWG14 / 300 V breakdown voltage or equivalent for 1 kW to 2 kW

Encoder cables:
AWG22 and AWG24 compound / 30 V breakdown voltage or equivalent
Shielded cables with twisted pair wires
Length not exceeding 20 m

User 1/0 cable:
AWG26 / 300 V breakdown voltage or equivalent
Shielded cables with twisted pair wires
Length not exceeding 2 m

*) Should you use a cable longer than the specification, please contact us in advance.

Circuit breaker
To protect the power supply line, circuit breakers shut the circuit down in the event of over-current.
Be sure to use an IEC standard and UL-certified circuit breaker between the power supply and the EMC noise
filter. To ensure compliance with EMC, use an earth leakage circuit breaker that we recommend.

Recommended . ' Single-phase : EW32AAG-2P020B
Fuji Electric Co Ltd Three-phase : EW32AAG-3P020B
20 A for single-phase (three-phase) 200 V

Leakage current of 30 mA. An equivalent product is acceptable
Select the capacity and other characteristics according to your entire system configuration.

Digitax SF Instruction Manual 12



3. Preparation

2. System Wiring

EMC noise filter

EMC filters prevent emission of electromagnetic interference onto the AC supply lines .To ensure
compliance with EMC, use the recommended EMC noise filter.

Recommended X .
OKAVYA Electric Industries Co Ltd
Product

Single-phase :4200-0056
Three-phase :4200-3106

Included in Digitax SF drive's EMC testing.
Select the capacity and other characteristics according to your

AC supply contactor

entire system configuration.

This is an on/off switch for the main power supply. Use a surge absorber on the input side of the AC supply.

Recommended
Product

Fuji Electric Co Ltd

SKO6G-E10

An equivalent product is acceptable.

Select the capacity and other characteristics according to your entire system configuration.

Surge absorber
To ensure compliance with EMC, connect the recom

supply.

mended surge absorber to the primary side of the AC

R ded
R OKAYA Electric Industries Co Ltd
Product

Single-phase : 2490-2754
Three-phase : 2490-0004

Included in Digitax SF drive's EMC testing

Signal line EMC noise filter/ferrite core

To ensure compliance with EMC, use the recommended signal line EMC noise filter/ferrite core.

SEIWA ELECTRIC MFG. CO., LTD.
(Misumi Corporation)

Recommended

Product

E045R401938
(ATCK-1130)

https://uk.misumi-ec.com/

Included in Digitax SF drive' s EMC testing

Braking resistor
This product is not equipped with a braking resistor.

If the smoothing capacitor inside the servo drive

cannot absorb the system regenerative power, an external braking resistor is required. As a guideline,

check the regeneration state on the settings panel, a
warning is ON. Build an overheating prevention circu

nd use a braking resistor if the regenerative voltage
it using a resistor which has built-in thermostat. If the

temperature of generated heat becomes high, you can suppress the heat by installing a cooling device, or
selecting a resistor whose allowable power is 5 to 10 times larger than regenerative voltage.

Recommended

Chiba Techno Co., Ltd.

Product

For 50 W to 750 W :CAN100S 47 QJ 100W
For 1 kW, 1.5 kW :CAN400S 30 QJ 400 W
For 2 kW :CAN750S 20QJ 750 W

When considering a braking resistor other than the recommended above, use the following as a guideline.

Drive Model DA2YZ22 DA2Z122 DA21222 DA22422 DA23822 DA24A22 DA26B22 DA28C22
Compatible Motor MLI500 | MJ101T | M[J201 | M[J401 | M[1751 M[1102 | M[J152 MM202
Rated output 50 W 100 W 200 W 400 W 750 W 1 kw 1.5 kW 2 kW
Regeneration Resistance |40 Q to 50 Q 30Q 20Q
Allowable regeneration 20 W 40 W 60 W
power

600 W to
Recommended Wattage |100 W to 200 W 400 W to 800 W 1900 W

The braking resistor values do not guarantee the optimal performance. Regeneration allowable voltages above

are minimum values as a point of reference.

The braking resistor may become very hot. It requires sufficient margin of regeneration allowable power.

13
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3. Preparation

2. System Wiring

Emergency stop brake

This product is not equipped with a emergency stop brake

Use the following circuit example when building a emergency stop brake circuit.
Select a cement resistor of 6.8 Q 10 W.
Select coil surge protection relays with diode.
For wiring with the motor power line, UL wires (AWG18 / 600 V or equivalent) are recommended.

| U
Q@
\Y
# Motor
W
1o, °
I
|
|
| Resistor with ceramic core
|
|
|
|
|
|
I
O
|

o
=
D
o
Q
=
Q
=5
o
S

a
\
\
\
\
\
|

urIp, WsAg ‘gz

BWR10C6R8J (KOA)
6.8Q10W

Ensure correct polarity.

24V
S
8

2
4
6

19 (DBRK+)

20 (OBRK-)
L b CR1
Y Relay LY2N-D2 DC24 (OMRON)
Socket  PTFO8A (OMRON)

To build a emergency stop brake circuit, please use our recommended products listed below.

Model Code

R Relay OMRON LY2N-D2 DC24V
ecommended

Product Relay socket OMRON PTFO8A

Resistor with ceramic core KOA BWR10C6R8J

Grounding

Since this product is Class I device, protective grounding is mandatory. (Type D grounding: grounding resistance
ofupto 100 Q)

Properly ground the product using protective grounding terminals through EMC-compatible casing and control
panel.

Digitax SF Instruction Manual 14



3. Preparation

2. System Wiring

3.Wiring to the Connectors

Motor Connector Pinout

Motor (Sowll [1oow] BoowW <ocow 7SowW | 1w |

Encoder Connector -

AAE - Incremental + Incremental

AR Housing 172168-1 Housing 172160-1
Contact 170363-1 Contact 170365-1
(Tyko Electronics JAPAN) (Tyko Electronics JAPAN)

-5 -Absolyte + Absolute

G Housing  172169-1 Housing 172161-1

s[e[7] Contact 1703631 Contact 170365-1
(Tyko Electronics JAPAN) (Tyko Electronics JAPAN)

Wires : AWG22 (Power),
AWG24 (Signal)
Brake Connector ==
Housing 172165-1

Housi 172157-1
Contact 170363-1 ousing

& , Contact 170366-1

f 05‘ (Tyko Electronics JAPAN) (Tyko Electronics JAPAN)
Wires : AWG22
Motor Power Connector . |
Housing 172167-1 -

o ! >T-] Contact  170364-1 Housing 172159-1

| [2I3] (Tyko Electronics JAPAN) Contact 170366-1
- (Tyko Electronics JAPAN)

I Wires : AWG18 (UL)

Pin orientations are viewed this way <@

Pin No. ‘ Signal ‘ Description

1 U Motor power U-phase

2 \Y, Motor power V-phase
Motor Power

3 W Motor power W-phase

4 FG Motor frame ground

1 BRK+ Brake power supply DC24 V
Brake ©V

2 BRK— Brake power supply GND

1 - (No Connect)

2 +D Serial communication data + Data
Encoder 3 -D Serial communication data - Data
(Incremental) 4 VCC Encoder power supply +5V

5 SG Signal ground

6 SHIELD Shield

1 BAT External battery ©?

2 - (No Connect)

3 SHIELD Shield

4 +D Serial communication data + Data
E;;Zgirte) 5 -D Serial communication data — Data

6 - (No Connect)

7 VCC Encoder power supply +5V

8 SG Signal ground

9 - (No Connect)

=1)  Only for a motor equipped with a brake
*2) Connect the negative pole of the battery to SG (Signal Ground).
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3. Preparation

2. System Wiring

Motor LIlkw | 15w 2xw
(MM102 & MH102)

Encoder Connector - Incremental / Absolute

- Incremental / Absolute Straight Plug CM10-SP10S-J-D
CM10-R10P-D (D7) Right Angle Plug CM10-AP10S-[1-D
(DDK) 0:S,MorL

(DDK)

Wires : AWG22 (Power),

AWG24 (Signal)

Brake Connector

- CM10-R2P-D (D7) R dinly Straight Plug CM10-SP2S-[1-D
@ (ODK) (FIEEE- rient Angle Plug CM10-AP25-0-D
2 O:S. MorL
Motor Power Connector ... \(,si?g CAWGTS
: JLO4V-2E18-10PE-B-R
(JAE) —ﬁ:
- Straight Plug ~ JLO4V-6A18-10SE-EB-R
Right Angle Plug JLO4V-8A18-10SE-EB-R
(JAE)

Wires : AWG1T4 (UL)

Pin orientations are viewed this way <@

Pin No. ‘ Signal ‘ Description
A U Motor power U-phase
B \Y, Motor power V-phase
Motor Power
C W Motor power W-phase
D FG Motor frame ground
1 BRK + Brake power supply DC24 V
Brake "
2 BRK— Brake power supply GND
1 VCC Encoder power supply +5V
2 SG Signal ground
3,4 - (No Connect)
Encoder 5 D Serial communication data + Data
(Incremental)
6 -D Serial communication data — Data
7,8,9 - (No Connect)
10 SHIELD Shield
1 VCC Encoder power supply +5V
2 SG Signal ground
3 - (No Connect)
4 BAT External battery ©?
Encoder 5 D Serial communication data + Data
(Absolute)
6 -D Serial communication data — Data
7,8 - (No Connect)
9 SG Signal ground
10 SHIELD | Shield

=1)  Only for a motor equipped with a brake
*2) Connect the negative pole of the battery to SG (Signal Ground).

Digitax SF Instruction Manual 16

o
=
D
o
Q
=
Q
=5
o
S

urIp, WsAg ‘gz



3. Preparation

2. System Wiring

Drive Connectors and Pinouts

Drive

PC Communication Connector || -/

UC60SC-MB-55T
(Hirose Electric)

User 1/0 Connector

DFO2RO50NA1T (JAE)

Encoder Connector

3E106-2230KV (3M)

Motor Power Connector

2092-1325 (WAGO JAPAN)

AC Supply Power Connector

2092-1422 (WAGO JAPAN)

USB mini B

Plug 10150-3000-PE (3M)

Cover 10350 (3M)
or Equivalent alternatives
Wires : AWG26

Connector 3E206-0100KV  (3M)

Cover 3E306-3200-008 (3M)
Wires : AWG22 (Power), AWG24 (Signal)

2092-1525/002-000 (WAGO JAPAN)

Wires : AWG18 (UL)

2092-1102/002-000 (WAGO JAPAN)

Wires : AWG18 (UL)

Description

AC Supply Lo 1 AC Supply power cable 1
2 L2 AC Supply power cable 2
1 U Motor power U-phase
2 V Motor power V-phase
Motor Power UB\Q\Q/; 3 W Motor power W-phase
4 B1 Braking resistor connection (+)
5 B2 Braking resistor connection (-)
1 VCC Encoder power supply +5V
2 GND Signal ground
3.4 - (No Connect)
Encoder CN2 . o
5 +D Serial communication data + Data
6 -D Serial communication data — Data
- FG SHIELD wired to the connector casing
1 VBUS USB power supply +5V
2 D— USB data —
PC Communication CN3 3 D4+ USB data +
4 - (No Connect)
5 GND USB signal ground
User 1/O N1 Fé;):eteugfa\l/r\%eglgng ls/l(gjnit/:/rvllr:lgn% suitable for your operation mode.

17
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3. Preparation

2. System Wiring

Drive ==

PC Communication Connector

UC60SC-MB-55T
(Hirose Electric)

o
=
D
o
Q
=
Q
=5
o
S

USB mini B

N
<
User I/O Connector Plug  10150-3000-PE (3M) ¢
DFO2RO50NAT (JAE) Cover 10350 (3MW) @
or Equivalent alternatives 3
Wires : AWG26 §
Encoder Connector =
3E106-2230KV (3M) Connector 3E206-0100KV  (3MW) oa
Cover 3E306-3200-008 (3M)
Wires : AWG22 (Power), AWG24 (Signal)
Motor Power Connector 3
2092-3323 (WAGO JAPAN) VTS 2092:3523/002-000 (WAGO JAPAN)
- Wires : AWG18 (UL)
iz -
[ [
AgozgﬂTZAPC’(VWVeArGSCjZL':;Em o Ej 2092-1104/002-000 (WAGO JAPAN)
- Wires : AWG18 (UL)
B @)e] |

‘ Code ‘ Pin No. ‘ Signal ‘ Description
1 B1 Braking resistor connection  (+)
AC Supply L1L2 / 2 B2 Braking resistor connection (-)
B1B2 3 L1 AC Supply power cable 1
4 L2 AC Supply power cable 2
1 U Motor power U-phase
Motor Power Uvw 2 \Y, Motor power V-phase
3 W Motor power W-phase
1 VCC Encoder power supply +5V
2 GND Signal ground
3.4 - (No Connect)
Encoder CN2 . o
5 +D Serial communication data + Data
6 -D Serial communication data — Data
- FG SHIELD wired to the connector casing
1 VBUS USB power supply +5V
2 D - USB data —
PC Communication CN3 3 D4r USB data +
4 - (No Connect)
5 GND USB signal ground
User 1/O N1 Fé;):éeﬁgfa\l/r\%eglgng ls/l(gjnit/:/rvllr:lgn% suitable for your operation mode.
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3. Preparation

2. System Wiring

Drive

LW ] 1Skw 2xw

PC Communication Connector

UC60SC-MB-55T
(Hirose Electric)

User 1/0 Connector

DFO2RO50NA1T (JAE)

Encoder Connector

3E106-2230KV (3M)

Motor Power Connector

2092-3323 (WAGO JAPAN)

AC Supply Power Connector
2092-3425 (WAGO JAPAN)

©
CHARGE

©e

USB mini B

Plug 10150-3000-PE (3M)
Cover 10350 (3M)

or Equivalent alternatives
Wires : AWG26

Connector 3E206-0100KV  (3M)
Cover 3E306-3200-008 (3M)
Wires : AWG22 (Power), AWG24 (Signal)

2092-3523/002-000 (WAGO JAPAN)
Wires : AWG18 (UL)

2092-3105/002-000 (WAGO JAPAN)
Wires : AWG14 (UL)

‘ Code

‘ Pin No. ‘ Signal

‘ Description

1 B1 Braking resistor connection  (+)
2 B2 Braking resistor connection (-)
AC Supply UBLﬁég / 3 L1 AC Supply power cable 1 "
4 L2 AC Supply power cable 2 “?
5 L3 AC Supply power cable 3 "
1 U Motor power U-phase
Motor Power Uvw 2 V Motor power V-phase
3 W Motor power W-phase
1 VCC Encoder power supply +5V
2 GND Signal ground
3.4 - (No Connect)
Encoder CN2
5 +D Serial communication data + Data
6 -D Serial communication data — Data
= FG SHIELD wired to the connector casing
1 VBUS USB power supply +5V
2 D— USB data —
PC Communication CN3 3 D+ USB data +
4 - (No Connect)
5 GND USB signal ground
User 1/O NI Tg:;gigfxgl:ng ls;gns/{/:/rvllr:gg) suitable for your operation mode.

*1) When having single-phase power wired to 1kW drives (DA24A22), connect to L1 and L3.

*2) Do not connect when using with single-phase power.
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3. Preparation

2. System Wiring

4. Accessory Connector

Connector Parts

/— Gripping plate with a sliding connector release

Pushbutton Orange-colored part: Connector release

(orange part)

o
=
D
o
Q
=
Q
=5
o
S

"

.LLocking latch

Stripping cables with recommended tools

Model Code Image

Use this tool to connect or disconnect a cable to a connector.
210-720 (standard type made in Europe)

Pushbutton Tools

urIp, WsAg ‘gz

Use this tool to make a clean cut without damaging wires.

206-124 (QUICKSTRIP 10)
Wire Stripper

Trimming the cable insulation:
The leftmost image illustrates a good result. Other two are bad examples.

Specialized Ferrule (recommended)

For stranded wire, a specialized ferrule helps you with wiring more safely and effectively.

Model Code
Insulated ferrule with sleeve
216-203, red sleeve (for AWG18)
216-206, blue sleeve (for AWG14)
Ferrule

Non-insulated ferrule (no sleeve)
216-143 (for AWG18)

216-106 (for AWG14)

Ferrule crimping tool 206-204

Digitax SF Instruction Manual 20
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2. System Wiring

Connecting the connectors

AC Supply power
connector

Hold the grip plate and keep pushing in until you hear a
clicking sound.

Motor power connector

Hold the frame of the connector and keep pushing in
until you hear a clicking sound.

Disconnecting the connectors

AC Supply power
connector

The connector is fixed with| Push in the orange-colored Pull out the connector.
the locking latch. connector release.

Motor power connector

Keep pressing the top lever in the direction of the
arrow and pull out the connector.
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3. Preparation

2. System Wiring

Wire connection

With the orange pushbutton pushed in with the tool, insert the wire until it hits the round insertion slot. (the image
to the left). Release the pushbutton to finish. (the image in the middle)
Pull the wire slightly to verify that the wire connection is not loose. (the image to the right)

)
=
D
o
Q
=
Q
=5
(©)
S

AC Supply power

Pushbutton
connector —

Motor power connector

urIp, WsAg ‘gz

Pushbutton

Wire disconnection

While pushing in the pushbutton, pull out the cable.

AC Supply power
connector

Motor power connector

Pushbutton
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3. Preparation

2. System Wiring

5. Cables

Recommended cable wires

Use our recommendations below to select cables based on your actual usage. (Equivalent alternatives are also

good)
Cable Name AWG uL Temperature| Voltage | .
Rating Rating
’(\Qo;gé orver 18 2517 | 105°C | 300V
Motor power o AWG16 wires can be used only for 1 kW
@1 kW) 14 2517 105 C 300V | otors
/(\/\ai7n56irvcvu)it power
< o

Ground FG cable)
Main circuit power
W

gzlnllhdi%g i 14 1015 105 C 600 AWG16 wires can be used only for 1 kW

motors.
Ground FG cable )
Power : 22 . Shielded twisted pair cables of length
Encoder Signal : 24 20276 80 C 30V not exceeding 20 m
0 Shielded twisted pair cables
User /0 s e L e Length not exceeding 2 m is recommended
Braking resistor 18 1015 105 C 600 V
Emergency stop brake 18 1015 105 C 600 V
Mechanical Brake 18 2517 105 C 300V |1 pair (2 cores)
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3. Preparation

3. Timing Diagrams

List of Timing Diagrams

When designing a host controller system, consider the timing of control signal input from the controller to the

drive, or alarm signal output from the drive.

Description Refer to

Turning the Power On

Servo OFF — ON

Servo ON — OFF (Motor idling)
Servo ON — OFF (Motor rotating)
Alarm Occurs

Alarm Reset (Servo ON)

Alarm Reset (Servo OFF)

Motor Brake Release

Emergency stop Brake Release
Deceleration Stop Status During Coast to stop
Delay time for Quick Stop Complete

25
26
27
28
29
30
31
32
33
34
35

o
=
D
o
Q
=
Q
=5
o
S

sweiderq Surwiy, ‘g

Timing Diagram Overview

Items related with motion timing

Signal Description

Timing Diagrams

Name

(Output Transistor Status, I/0 Input Status, and Internal Status)

Control Power

DC24V _OFF |

ON

AC Supply Power
L1L2 or L1L2L3

OFF

Power Ready

ON

ON

PRDY
U

Servo Ready OFF

(%
o
0
0]
(@]

OFF !
f%; 1 sec(typ.) (-2)
ON
—

1 sec(typ.) (x2)

SRDY

Servo On

1
P ——
I

= 0 sec

ON
OFF

SVON

Internal Error Status

NO ERROR

o

2 sec(typ.) (*1)}

o

I IO I

3

U

Alarm Status
ALM

ON
(=NO ALARM)
.

@ : Output Signal

(IN_J: Input Signal

Output Transistor 1/0 Output Status Contacts of Input Circuit I/O Input Status
OFF Open Open OFF
ON Close Close ON

(The contact paired with COM- is closed)

(Close the contact paired with GND)

(fEemal : Internal Status of the Drive

Digitax SF Instruction Manual
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3. Timing Diagrams

Turning the Power On

Signal Description

Name

Timing Diagrams

(Output Transistor Status, I/0 Input Status, and Internal Status)

Control Power
DC24V

AC Supply Power
L1L2 or L1L2L3

Power Ready PRDY
Servo Ready SRDY

Servo On
SVON

Internal Error Status

Alarm Status
ALM

| & ¢

ouT

P 0

OouUT

OFF

ON

ON

= 0 sec
OFF
1
! ON

OFF !
f%; 1 sec(typ.) (-2)
ON
—

OFF 1 sec(typ.) *2)

!<—>: = 0 sec

ON

OFF

NO ERROR

'<l>: 2 sec(typ.) (*1)}

ON
(=NO ALARM)
-t

*1) After Clear Parameter execution, T1 needs approximately 5 seconds for parameter initialization.
*2) SRDY turns ON when AC Supply and PRDY turns ON consecutively while Internal Error Status remains No Errors.
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3. Timing Diagrams

Servo OFF — ON

Signal Description

Name

AC Supply Power
L1L2 or L1L2L3

Servo Ready
SRDY

Servo On
SVON

Internal Error Status

Motor Excitation Status -

Deceleration Stop Status

Servo Status
SERVO

Motor Brake Release
MBRK

Alarm Status
ALM

Motor Rotational Speed

]

ouT

o
(e

o
C

PEER T

ouUT

Timing Diagrams

(Output Transistor Status, I/0 Input Status, and Internal Status)

ON
ON
ON
OFF

1
1
1
| NO ERROR
1

<— 150 ms(typ.) 1)

ON

OFF

;«——: 150 ms(typ.) 1)

l :

: | OFF

! —=T1 2

! : ON
OFF !

: :<—>i T 2

1 '

| ON
OFF .

ON
(= NO ALARM )

—————————— < - 30rpm
-t
*1) Motor Excitation Status remains OFF until Motor Rotational Speed drops to 30 rpm or below.
*2) T1is specified by Bake-Release Delay Time (No.238.0).
Digitax SF Instruction Manual 26
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3. Preparation

3. Timing Diagrams

Servo ON — OFF (Motor idling)

Signal Description Timing Diagrams
INET S (Output Transistor Status, I/0 Input Status, and Internal Status)
AC Supply Power ON
L1L2 or L1L2L3
CIN ]
Servo Ready ON
SRDY
(Internal
Servo On ON OFF
SVON .
(Internal] |
Internal Error Status ! NO ERROR
= 1
1
- 1
Motor Excitation Status - ON i
. OFF
! |
. 1 — |1 (%
Deceleration Stop Status : :
= 1
) ! OFF
1
Servo Status ! 20 ms(typ.)
SERVO ON I
: OFF
1
Motor Brake Release - =20 ms(typ.)
MBRK ON
OFF

Alarm Status
ALM

ON
(= NO ALARM )
p-

*) T1 is specified by Servo OFF Delay time (N0.237.0).
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3. Preparation

3. Timing Diagrams

Servo ON — OFF (Motor rotating)

Signal Description Timing Diagrams at
INETN S (Output Transistor Status, I/0 Input Status, and Internal Status) ®
go)
)
AC Supply Power LN ON 5
L1L2 or L1L2L3 5
-}
OouT
Servo Ready ON
SRDY
w
(N :
Servo On ON OFF =
SVON , =
(internat] ! w
I
Internal Error Status ! NO ERROR o
- | )
. o9
20 ms(typ.) :<—>I S
Motor Excitation Status - ON : =
| OFF »
I
Deceleration Stop Status gD 20 ms(typ.) 1 (D02
- I ON
OFF ! OFF
] I
Servo Status 20 ms(typ.) =— !
SERVO ON !
. OFF
' 2 ms(typ.) +3)
Motor Brake Release - i i
MBRK | 2 ms(typ.) +=3) OFF
I
Alarm Status ouT :
N
ALM I (=NO ALARM )
I
Motor Rotational Speed - :
____________ x\ The value of the parameterno.227.0
Orpm ~~--"-"--oooooooooooes

»t

*1) The motor decelerates according to the method specified by Deceleration Stop Method (No.224.0)
*2) Quick stop or Short brake ends when deceleration stop conditions set by parameters (No.224.1, No.226.0, and No.227.0) are met.
*3) Deceleration Stop Method (No.224.0) = 2 (quick stop) or 1 (short brake)
MBRK turns OFF when one of the following conditions is met:
a) Deceleration Stop Status turns OFF
b) The rotational speed drops to the value specified by [Deceleration stop Rotational speed to cancel (No.227.0)] or below.
Deceleration Stop Method (No.224.0) = O (coast to stop)

MBRK turns OFF when Motor Excitation Status becomes OFF.
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3. Preparation

3. Timing Diagrams

Alarm Occurs

Motor Rotational Speed -

Signal Description Timing Diagrams
INET S (Output Transistor Status, I/0 Input Status, and Internal Status)
AC Supply Power LN ) ON
L1L2 or L1L2L3
Servo Ready ON OFF
SRDY
2 ms(typ.) -~
Servo On : ON
SVON I
1
(Internal]
Internal Error Status ERROR
) 2 ms(typ.) '.<—>;
- ]
Motor Excitation Status - ON !
; OFF
. 2 ms(typ.) | L (1), (<), (+4)
Deceleration Stop Status I i
) (Internal] ! o
OFF ! OFF
¢S
Servo Status oUT 2 MS(typ.) re—s !
SERVO ON | :
: 1 OFF
I
Motor Brake Release : " 2 ms(typ) ¢3)
, -
MBRK ON | L 2 ms(typ.) (+3)
: ; 2 ms(typ.) +=3) OFF
! 1
Alarm Status ouT X '« 2 MS(MAX))
ALM ON i OFF
(=NO ALARM) . (= ALARM )
1
1
1
|

____________ \ - - The value of the parameterno.227.0

-t

*1) The motor will stop per Deceleration Stop Method (No.224.0) as follows.
2 (quick stop) or 1 (short brake)  :the motor decelerates and stops by short brake.
0 (Coast to stop) 1 no brake.

*2) Deceleration Stop Status ends when deceleration stop conditions set by the parameters (No0.224.1, No.226.0, and No.227.0) are met.

*3) Timing of MBRK turning OFF
If Deceleration Stop Method (N0.224.0) = 2 (quick stop) or 1 (short brake),
MBRK turns OFF when one of the following conditions is met.
1) Deceleration Stop Status turns OFF
2) Motor Rotational Speed drops to the value specified by the parameter No.227.0 or below.
If Deceleration Stop Method (N0.224.0) = 0 (no brake),
MBRK turns OFF when Motor Excitation Status turns OFF.

If any of the following alarms occurs,
MBRK turns OFF when the internal error status becomes ERROR.
a) Encoder related errors b) Control Power voltage drop error
¢) Errors related to Inverter output part d) Overvoltage error
If any alarm except above four occurs, the motion pattern will be exactly as this timing diagram suggests.

*4) Deceleration Stop behaves as follows depending on the error type:
a) Encoder related errors: Deceleration Stop per [Deceleration stop operating time (Parameter No. 226.0)]
b) Control Power voltage drop error: Deceleration Stop per [Deceleration stop (upon control power failure) Operating time (No.228.0)]
¢) Errors related to Inverter output part: Coast to stop

*5) In case of the following alarms, Servo Status will remain ON until Deceleration Stop Status turns OFF.
a) Encoder related errors
b) Control power voltage drop error
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3. Preparation

3. Timing Diagrams

Alarm Reset (Servo ON)

Signal Description

Name

AC Supply Power
L1L2 or L1L2L3

Servo Ready
SRDY

Servo On
SVON

Reset
RESET

Internal Error Status

Motor Excitation Status -

Deceleration Stop Status

Servo Status
SERVO

Motor Brake Release
MBRK

Alarm Status
ALM

Motor Rotational Speed

OFF
(= ALARM )

Timing Diagrams o
(Output Transistor Status, I/0 Input Status, and Internal Status) )
O
IN 9)‘
ON Q
(=
o
-]
ouT
2 ms(typ.) ‘e— ON
| ON o
| : =}
- - * 25 ms(min.) =]
N ] ' . ' R
! ON -}
n OFF i~
'« 20 ms(typ.) ! 9
(Internal] ' ' I 5
1
ERROR ! NO ERROR »
1
(Internal] ' 150 ms(typ.) o
OFF : | 150 ms(t\/p) (*1)
! I I
I
finternal] ; o
I I
OFF ! [
| [ ]
I I
ouT '
[ ouT | : : :T1 (*2) ON
OFF ! -
1 I I
ouT ! LT
: : 'T1 (+2) ON
OFF ! !
I I
S 20 ms(typ.): :
|
I
I
I

OIpm _c-oo--oo--oo-eoo-eoooeoooeooooooooo- —
*1) Motor Excitation Status remains OFF until motor rotational speed drops to 30 rpm or below.
*2) T1 is specified by Brake release Delay time (No.238.0).
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3. Preparation

3. Timing Diagrams

Alarm Reset (Servo OFF)

Signal Description Timing Diagrams

INET S (Output Transistor Status, I/0 Input Status, and Internal Status)

AC Supply Power
L1L2 or L1L2L3

ON

PER R R -0 ¢

(&

Servo Ready ON

SRDY

2 ms(typ.) <

Servo On

SVON OFF

i t © 25 ms(min.)
ON

Reset
RESET

OFF

~— 20 ms(typ.)

Internal Error Status ERROR

NO ERROR

Motor Excitation Status -

Deceleration Stop Status

OFF

Servo Status
SERVO

o
C

1
1
1
1
1
1
\
. OFF
1
1
1
1
1
1
1
1
1
1

OFF

Motor Brake Release

|

1
MBRK E OFF

|

1

Alarm Status ouT

20 ms(typ.)
OFF ! ON
AV (= ALARM) (=NO ALARM)
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3. Preparation

3. Timing Diagrams

Motor Brake Release

Deceleration Stop: Timing for Engaging Brake (N0.232.3) =0 w
Signal Description Timing Diagrams at
INETN S (Output Transistor Status, I/0 Input Status, and Internal Status) ®

©
(N 0]
Servo On = ON )
SVON OFF ol
- 5
. (Internal) X 120 ms(typ.)
Motor Excitation Status ON : ON 2
) ' OFF
1
. 20 ms(typ.) ~— w
Deceleration Stop Status UEEED ON —
- OFF OFF =
< 2 ms(typ.) 1) 5
' 0Q
Motor Brake Release ON o Brake is engaged o
MBRK 2 ms(typ.) le———> OFF =
l a9
! 8
Motor Rotational Speed  _ _ _ _ _ __ __ __ ____ x:\ﬁhe value of the parameter no.227.0 5
|

- (025 5/5) 00 Wil
|

*1) MBRK turns OFF is when one of the following becomes true, a) Deceleration Stop completes, or b) Motor rotational speed drops to
the value of [Deceleration stop - Rotational speed to cancel (No.227.0)] or below.
*2) If the deceleration stop method is quick stop, the motor will remain excited during deceleration stop.

Deceleration Stop: Timing for Engaging Brake (N0.232.3) =1
Signal Description Timing Diagrams

Name (Output Transistor Status and 1/O Input Status)
IN
Servo On ON ' The value of the
SVON OFF | parameter n0.234.0(*1)
' 1
o (internal) 20 ms(typ.) je— :
Motor Excitation Status ON : ON 2 |
- . : OFF
20 ms(typ.) je— !
N 1
Deceleration Stop Status IR ON !
- OFF ' OFF
i 2 ms(typ.) 1)
[ ouT | '
Motor Brake Release ON 2 ms(typ) *1: Brake is engaged
MBRK | OFF
I
I
Motor Rotational Speed oo ____\[.\The value of the parameter no.235.0

- Orpm  ---mmmmmmmmmmmsmmmmme oo -

*1) MBRK turns OFF is when one of the following becomes true, a) Deceleration Stop completes, or b) Motor rotational speed, after the time
specified by Parameter No.234.0 elapses, drops to the value specified by Parameter No.235.0 or below.
*2) If the deceleration stop method is quick stop, the motor will remain excited during deceleration stop.
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3. Preparation

3. Timing Diagrams

Emergency stop Brake Release

Upon Servo ON, if Deceleration stop (when Servo is OFF) : Method (No.224.0) = 3 (emergency
stop brake)

Signal Description Timing Diagrams
Name (Output Transistor Status, I/0 Input Status, and Internal Status)
AC Supply Power L) =
L1L2 or L1L2L3
(N
Servo On OFF ON
SVON
(nternal) !
Internal Error Status |
- | NO ERROR
| * 150 ms(typ.) 1)
! '
Motor Excitation Status OFF: -~ 150 ms(typ.) 1) ON
) 50 ms(typ.) «———— e— The value of the parameter 238.0
C
1
Servo Status | | ! ON
SERVO STl ): -
) —— 1
ouT [ yp: ______ : | ON
Emergency stop Brake OFF (-2) ! ' , B brake i
Rel & DgRK P Emergency stop brake is engaged | : : mergg?scgnsgtggeéa eh
ciease : ~—— The value of the parameter 238.0
ouT X
! ON
Motor Brake Release OFF ! Brake is engaged Brake is disengaged
MBRK ]
ouT !

Alarm Status
ALM

Motor Rotational Speed

*1) SERVO does not turn ON until Motor Rotational Speed drops below 30 rpm.
*2) When DBRK output (N0.224.3) = 1 (emergency stop brake) after a stop per Deceleration Stop (when
Servo is OFF)

Upon Alarm Clear, if Deceleration stop (when Servo is OFF) Method (No.224.0) = 3 (emergency stop brake)

Signal Description Timing Diagrams
Name (Output Transistor Status, I/0 Input Status, and Internal Status)
Reset (N ) 25 ms(min.)
ON
RESET OFF OFF
20 ms(typ.) ; ! .
(Internal] ' .
Internal Error Status ERROR ,
- ! NO ERROR
20 ms(typ.) le——
Emergency stop Brake Pmmmmmmmmm— o
R
OouUT
OFF ON
Alarm Status (= ALARM) (= NO ALARM )

ALM

L

33

Digitax SF Instruction Manual



3. Preparation

3. Timing Diagrams

Deceleration Stop Status where [Deceleration Stop Method (at Servo OFF) (No.224.0)] and [Deceleration Stop

Method (at Alarm ON)] are set to coast to stop

Deceleration Stop Status During Coast to Stop

Deceleration stop: Deceleration stop status during coast to stop (N0.232.1) = 0 (OFF)
Signal Description

Name

Servo On
SVON

Motor Excitation Status

Deceleration Stop Status

Servo Status
SERVO

Motor Brake Release
MBRK

Emergency stop Brake
Release DBRK

Motor Rotational Speed -

Signal Description
Name

Servo On
SVON

Motor Excitation Status

Deceleration Stop Status

Servo Status
SERVO

Motor Brake Release
MBRK

Emergency stop Brake
Release DBRK

Motor Rotational Speed -

Timing Diagrams
(Output Transistor Status, I/0 Input Status, and Internal Status)

IN
ON
OFF
nternal o momse)
ON J
: OFF
I
(Internal] !
| OFF
- ~— 20 ms(typ.)
ON
OFF
1
!
~ON Brake is engaged
Brake is disengaged
1
ouT !

ON
Emergency stop brake is
diséngaged

When Servo is off: Select with No.224.3

\When Alarm is on: Select with N0.233.3

-t

Timing Diagrams
(Output Transistor Status, I/0 Input Status, and Internal Status)

IN
ON
OFF
[ 20 ms(typ.)
ON ,
I OFF
I
(internal) 20 ms(typ.): . 1 (+2)
! ON
OFF OFF
<— 20 ms(typ.) i
o
OouT =12 ms(typ.) 1)
ON ot
OFF ' |
1 1
-
ON | Brake is engaged
Brake is disengaged OFF
o A 2 ms(typ.) 1)

When Servo is off: Select with No.224.3

\When Alarm is on: Select with No.233.3

Orpm ~~-------"--Ttmmmmoooom-o-ooooooeW
p » b
*1) MBRK turns OFF when one of the following conditions is met:
a) Deceleration Stop Status turns OFF.
b) Motor Rotational Speed drops to the value of [Deceleration stop - Rotational speed to cancel (No.227.0)] or below.
+2) Deceleration Stop Status turns OFF when deceleration stop conditions (No.224.1, 226.0, or 227.0) are met.
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3. Preparation

3. Timing Diagrams

When Servo becomes OFF while motor is in motion and then the motor decelerates to stop by the quick stop
method.

Delay time for Quick Stop Complete
Deceleration stop: Method (at Servo OFF) (No.224) = 2 (quick stop)

Signal Description Timing Diagrams
INET S (Output Transistor Status, I/0 Input Status, and Internal Status)
Servo On LN ON
l The conditions for Deceleration Stop
Motor Excitation Status IR : L Comblete are satisfed
ON
- | OFF
I i
20 ms(typ.) : - The value
Deceleration Stop Status (internal] ! o ! of the parameter no.236.0(*1)
- OFF . OFF
PR~ o S — !
20 ms(typ.) ~— | |
Servo Status —oN ] | |
SERVO | | OFF
! = 2 ms(typ.)
[ ouT | X
Emergency stop brake oN . FrrergRricy Sop brake s engeged
Release DBRK Emergency stop brake is disengaged L (+2)
i 2 ms(typ.)
ouUT !
Motor Brake Release ON Brake is engaged
MBRK Brake is disengaged OFF

»t

=1) Deceleration Stop Status turns OFF after the deceleration stop conditions set by the parameters (No.224.1, 226.0, and 227.0) are met
and the time amount set to [Quick Brake Delay Time (No.236.0)] elapses.
*2) when DBRK output (N0.224.3) = 1 (emergency stop brake) after Deceleration Stop (at Servo OFF) ends.
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4. Connections

1. Introduction

Digitax SF features seven operation modes for motor, which are combinations of Control Mode and Command
Mode options. Follow the appropriate CN1 connector wiring according to the mode that you are using.

Control Mode Command Mode Command Input Signal Format
DiF.

ﬁ Differential

24
% Pulse Train Command (*) i 24V open collector

Position Control

S
i 5V open collector
EER nternal d e /0 /6 operati
254 Internal Command (* i peration
A VoLt
Analog Command ﬁ Analog Voltage
Velocity Control /0
\}’;_ Internal Command d I/0O Operation
X VoLt
Torque Control Analog Command H Analog Voltage

*) Select one of 1/O setup types: “Standard I/O configuration” or “Optional I/O configuration”
When using one of the optional I/O configurations, use Digitax SF Connect to make the setting change.

Pulse Train Command
Select the pulse signal input from the following three types:
-pulse and direction
-quadrature pulse (A-phase+B-phase)

-positive or negative pulse (CCW and CW)

Analog Command
The range of input voltages is -10V to +10V.

Internal Command

The motor is operated based on the motion conditions that are preset in the drive. Operations are
changed by combinations of command selection pins assigned to the 1/0.

Changing the 1/O configuration by Digitax SF Connect

1. Click IO Setting under the Auxiliary Functions tab.

2. Select an I/O configuration type

Signal names of which assignments change due to your I/O preset
option change turn green.

= == 3. Click Write.
:i;/ == It needs power cycling for the setting changes to take effect.

34/9/3(4 /7 8a|9
g

3

e Input/output logic polarity
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4. Connections

1. Introduction

Pinout Diagram

The pinout depends on the control mode / motion mode that you are using. Pins are grouped to five categories.

The pinout depends on the control mode / motion mode that you are using.

General-Purpose Input These are input terminals, such as control power, 1/0 power, and Servo ON.
You can change the input logic. *

0
o
>
>
D
0
h
o
S5

The pinout depends on the control mode / motion mode that you are using.

General-Purpose Output This is an output terminal such as Servo Status that connects to the host controller
You can change the output logic. *

MBIAIBAQO " |

The pinout depends on the control mode / motion mode that you are

Command Input using. This is an input terminal that receives a command signal from the
host controller such as Pulse Train Command or Analog Command.

Encoder Output A terminal to output encoder pulse to the host controller.

RS-485 Communication RS-485 interface to communicate with the host controller.

* (3 page 24 Descriptions of CN1 Connector signals

The pinout diagram below illustrates the pin layout when viewing the plug-
in connector looking at the pins to which the control cables are soldered
Do not connect anything to reserved pins.

Boxed area

:Pins are grouped to five categories.

26 36 38 40 42 44
CMD_PLS OouTB| OUTZ SG /485
27 39 41 43 45
UT_A| /OUTB| /OUT.Z 485
1 13 15 17 19
24V MBRK| ~ POSIN|  T-LIMIT|  SRDY+
2 12 14 18 20
G24v CWL| COM-| SERVO ocz

Example: Position control mode- Pulse Train Command, Differential, Standard 1/0O Configuration

CN1 Connector Wiring Example

Example of CN1 Connector Wiring The pinout depends on the control mode-motion mode that you are using.
For actual wiring, check the pin numbers etched on the connector body as well.
For further details, refer to Descriptions of CN1 Connector Signals and Interface Circuit of CN1 Connector.

(== page 24 Descriptions of CN1 Connector Signals
(== page 45 Interface Circuit of CN1 Connector

Digitax SF Instruction Manual 3



4, Connections

2. Position Control Mode

1. Pulse Train Command

Differential, Standard 1/0 Setting

Pinout Diagram

Command Input Encoder Output RS-485 Communication
No. Description No. Description No. Description

CMD_PLS OUT_A 44 /485
Pulse, QEP A-phase or CCW A-phase /Data
/CMD_PLS /OUT_A 485
27 /Pulse, QEP /A-phase or /CCW 37 /A-phase 43 Data
CMD_DIR OUT_B SG
30 Direction, QEP B-phase or CW 38 B-phase 45 Signal ground
31 /CMD_DIR 39 /OUT_B
/Direction, QEP /B-phase or /CW /B-phase
QEP: Quadrature encoder pulse 40 OUT Z
Z-phase
41 /OUT Z
/Z-phase
42 3G

Signal ground

26 30 38 40 42
CMD_PLS CMD_DIR OUTA| OUTB| OUT.Z SG
27 31 39 41 43
/CMD_PLS /OUT_A| /OUTB| /OUT.Z
1 3 13 15 17
24V TLSELT MBRK [ POSIN|  T-LIMIT

12
com-

1/0 Connector pinout looking
at the pins to be soldered

General-Purpose Input General- Purpose Output

No. Description No. Description
1 28V COM -
Control power 24V 1/O power GND
2 G24V 13 MBRK
Control power GND Motor Brake release
3 COM+ 14 SERVO
1/O Power 24V Servo status
4 SVON 15 POSIN
Servo ON Positioning complete
5 RESET 17 T-LIMIT
Alarm reset Torque limiting
¢ HOLD 18 OCZ
Command input prohibited Encoder Z-phase (open collector)
7 PCLR 19 SRDY+
Error counter clear Servo ready+
CCW drive limit switch input Servo ready —
10 CWL 21 ALM+
CW drive limit switch input Alarm status+
17 TLSEL1 29 AM -
Torque Limit Alarm status —
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4. Connections

2. Position Control Mode

CN1 Connector Wiring Example N
DiF.
Pulse Train Command, Differential, Standard 1/0 Configuration = o
=
®
(@)
Control Power i o
Servo Drive S
24V| |GND 24 V . .
Control power supply 24 Vinput  *1 [ 4.5, - Twisted Pair Cable
| Control power supply GND *1 2:G24V 2mor N
= !
/0 ly24 Vinput  *1 [ 4. ! Pulse Train
power supply inpu 3: COM+ |47k G24V | Command Input g
5[ puise | o,
INPUT _Servo ON —_— 4:sVoN 1820 6. cMD_PLs A Pulse =
e / S
INPUT _Alarm reset 5: RESET 27:/CMD_PLS Vi 0
INPUT Commﬁ%c_it.input 6: HOLD _D@ ‘8'_
innipition — =
._I.N.EUJ'_ELr_QLpoS.iﬂ.QD_QOun 7: PCLR ﬂ@ (Eﬁ 30: CMD_DIR A Direction o
clear / m; Z
31:/OMD_DIR |- 9
I e D
INPUT CC‘{Y];‘J? limit switth~____I'o. cowt _D@ —| Frame <ol Shielded
INPUT CW run limit switch 4~ 10: CWL _D@ FG . Encoder Signal Output
input R [ RS-422 output
INPUT Torque imit {11 TLsEL | 06R) s:0UT A [N
d >— | A-phase
1/0 power supply GND *1 12: COM- | { 37: /OUT_A \// [E] ou‘t)put
*2 *4
QUTPUT Motor Brake lh;::%_—lA— 13: MBRK 3 38:0UT B A
m _@ I} / [E] :j> B-phase
OUTPUT _Servo state MAXéSO " 14: SERVO 39: /OUT B 7 output
m, E ?i
OUTPUT Positioning [ ] [ 45 posiN 40: OUT Z A
complete  MAX50 mA @ I% T / [E] :j> Z-?hatse
: outpu
- V
OUTPUT Under torque ; 17: T-LIMIT 42: SG
limit MAX 50 mA ﬁ ol AR N v 5
OUTPUT Encoder Z-phase [ -] 15 ooz *0 se sG
(open-collector) MAX 50 mA ) ;
RS-485
OUTPUT Servo-Ready+ é 19: SRDY+ 43: 485 A
MAX 50 mA :@ / [:]
OUTPUT _Servo-Ready- 20: SRDY- ﬁ 44: /485 N *4%
OUTPUT _Alarm State+ [ 7] [y, :
| 21 ALV :@ i 45:SG >
OUTPUT _Alarm State- 29: ALM- s | SG *5

Host Controller

*1) Control power (24V, G24V) and power for I/O (COM+, COM-) must share one common power supply.

*2) When driving a load containing inductance (component such as a relay) connect a protection circuit (diode).
The motor brake cannot be driven directly. Be sure to use a circuit that interfaces with a diode built-in type relay.
Page 46 Connection to general-purpose output signals

*3) The output circuit configuration is an open collector Darlington transistor output. Connects to relays and optical isolators.
Note that when the transistor is on, connector-emitter voltage VCE (SAT) is approximately 1V:
a standard TTL IC does not satisfy VIL and cannot be connected directly.

*4) Be sure to connect a termination resistor of approximately 220 Q.

*5) Make the connection to the communication IC signal ground of the host controller that the drive encoder output signals
are connecting to. Connecting signal ground SG to control power GND may result in malfunction.

*6) If Z-phase pulse width is too small to be measured accurately by the host controller, decrease pulse division rate by using pulse output
ratio (parameters No.276.0 and No.278,0) or decrease rotational speed to increase the pulse width.

Pulse width [ms] = 2 / rotational speed [rpm] / (division ratio x 2') X 60 X 1,000.

Digitax SF Instruction Manual 5



4, Connections

2. Position Control Mode

Differential, 1/O Setting Option 1

Pinout Diagram

26 C’F}GEQ%EP A-phase or CCW 36
27 /993‘ lsDe_,PQLESP /A-phase or /CCW 37
30 C%B&%LR QEP B-phase or CW 38
31 /(/:Ig,i\rgc_tBLFQEP /B-phase or /CW 39
QEP: Quadrature encoder pulse 40

41

42

Command Input Encoder Output RS-485 Communication

Pin | Signal Pin | Signal Pin |Signal
No. Description [\[e} Description No. Description

OUT A 44 /485
A-phase /Data
/OUT A 43 485
/A-phase Data
ouT B 45 SG

B-phase Signal ground
/OUT_B

/B-phase

OuUT_Z

Z-phase

/OUT_Z

/Z-phase

SG

Signal ground

26 30 38 40 42
CMD_PLS CMD_DIR OUTA| OUTB| OUT.Z SG
27 31 39 41 43
/CMD_PLS /OUT_A| /OUTB| /OUT.Z
1 3 13 15 17 1
MEND
24V TLSELT MBRK | POSIN|  TEiMIT
2 4 6 8 10 12 14 16 18
G24vV|  SVON HOLD|  HOME CWL| COM-| SERVO HEND

1/0 Connector pinout looking
at the pins to be soldered

General-Purpose Input

Pin |Signal
No. Description

1 24V

Control power 24V
2 G24V

Control power GND
3 COM+

1/O Power 24V
4 SVON

Servo ON
5 RESET

Alarm reset
¢ HOLD

Command input prohibited
7 PCLR

Position Error counter clear
8 HOME*

Homing start
g CCwL

CCW drive limit switch input
10 QWL

CW drive limit switch input
1 TLSEL1

Torque Limit

General-Purpose Output

[\[e} Description
12

COM —

1/O power GND
13 MBRK

Motor Brake release
14 SERVO

Servo status
15 POSIN

Positioning complete
16 HEND*

Homing complete
17 MEND/T-LIMIT*

Motion complete/Torque limiting
18 OCZ

Encoder Z-phase (open collector)
19 SRDY+

Servo ready+

SRDY —

20 Servo ready
21 ALM+

Alarm status+

Alarm status —

* For these pins function, change 1/0O setting with Digitax SF Connect
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4. Connections

2. Position Control Mode

CN1 Connector Wiring Example

Pulse Train Command, Differential, I/0O Configuration Option 1

Control Power

24V

DIr.

*1) Control power (24V, G24V) and power for I/0 (COM+, COM-) must share one common power supply.

*2) When driving a load containing inductance (component such as a relay) connect a protection circuit (diode).
The motor brake cannot be driven directly. Be sure to use a circuit that interfaces with a diode built-in type relay.

Page 46 Connection to general-purpose output signals

Servo Drive
GND 24V
Control power supply 24 Vinput _ *1 [ 4. 54y Twisted Pair Cable
| Control power supply GND ulll IPYPOYRY 2mor !
: ¢ sﬁorteFl
I/O power supply 24 V input *1 . G24V I'Pulse Train
3: COM+ 4.7kQ ! Command Input
INPUT_Servo ON - _— 4:svoN 1991 6. cmp_pLs A Pulse
INPUT _Alarm reset 5: RESET ﬂ@ 27: /ICMD_PLS \//
INPUT _Command input 6: HOLD _D@
inhibition i
J.N.MLOLEL&LCDJ&EF_ 7: PCLR ﬂ@ 1100 30: CMD_DIR A Direction
clear —m@ / m‘
JNEUI—Haming-stad—/— 8: HOME 31: /CMD_DIR 7
et ML |
INPUT Ccsvx.[iﬂ limit input 9: COWL —| Frame Shielded
. . FG .
INPUT CW run limit switch 10: CWL _D@ Encoder Signal Output
input jﬂ]@] N RS-422 output
LINPUT Torque limit selection 11: TLSEL1 36: OUT_A N
~| é A-phase
I/O power supply GND *1142. com- 37: /OUT_A \/ [E] :j> output
*2 *4
OUTPUT Motor Brake . *3 : A
s L 113: MBRK _@ 38: OUT_B / @ ﬁ> i
OUTPUT _Servo state . ' . el
14: SERVO 39:/0UT_B outpu
MAX 50 mA ﬁ v
OUTPUT _ Positioning . . A
15: POSIN 40: OUT_Z
complete  MAX50 mA @ _ / [E] Z-phase
OUTPUT Homing . [:g . ::D i
16: HEND 41:/O0UT_Z outpu
complete  MAX50 mA ﬁ V
OUTPUT _Motion complete 17: MEND/T-LIMIT] 42:SG
/Under torque limit MAX50mA | ﬁ A R z *5
OUTPUT Encoder Z-phase . *6 s6
18: OCZ
(open—collector) MAX 50 mA 4@ ---------- RS-485
OUTPUT_Servo-Ready+ 19: SRDY+ 43: 485 A
MAX 50 mA :@ / [:]
OUTPUT _Servo-Ready- 20: SRDY- 44: 1485 7 )
OUTPUT _ Alarm State+ % . .
AT oA 21: ALM+ F 45: SG >
OUTPUT_Alarm State- 22: ALM- s SG *5

Host Controller

*3) The output circuit configuration is an open collector Darlington transistor output. Connects to relays and optical isolators.
Note that when the transistor is on, connector-emitter voltage VCE (SAT) is approximately 1V:
a standard TTL IC does not satisfy VIL and cannot be connected directly.

*4) Be sure to connect a termination resistor of approximately 220 Q.

*5) Make the connection to the communication IC signal ground of the host controller that the drive encoder output signals
are connecting to. Connecting signal ground SG to control power GND may result in malfunction.

*6) If Z-phase pulse width is too small to be measured accurately by the host controller, decrease pulse division rate by using pulse output

ratio (parameters No.276.0 and No.278,0) or decrease rotational speed to increase the pulse width.

Pulse width [ms] = 2 / rotational speed [rpm] / (division ratio x 2') X 60 X 1,000.
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4, Connections
2. Position Control Mode

Differential, 1/0O Setting Option 2

Pinout Diagram

Command Input Encoder Output RS-485 Communication

Pin |Signal Pin | Signal Pin | Signal
No. Description No. Description No. Description

CMD_PLS OUT_A /485
26 Pulse, QEP A-phase or CCW 36 A-phase 44 /Data
/CMD_PLS /OUT_A 485
27 /Pulse, QEP /A-phase or /CCW 37 /A-phase 43 Data
CMD_DIR OUT_B SG
30 Direction, QEP B-phase or CW 38 B-phase 45 Signal ground
31 /CMD_DIR 39 /OUT_B
/Direction, QEP /B-phase or /CW /B-phase
QEP: Quadrature encoder pulse 40 OUT Z
Z-phase
/OUT_Z
41 /Z-phase
4y 56

Signal ground

26 30 38 40 42
CMD_PLS CMD_DIR OUTA| OUTB| OUT.Z SG
27 31 39 41 43
/CMD_PLS /OUT_A| /OUTB| /OUT.Z
1 3 13 15 17
24V TLSELT MBRK [ POSIN|  T-LIMIT
2 4 6 8 10 12 14 16 18
G24vV|  SVON HOLD|  ESTOP CWL| COM-| SERVO| WARN1

1/0 Connector pinout looking at
the pins to be soldered

General-Purpose Input

Pin |Signal
No. Description

General-Purpose Output

[\[e} Description
12

1 28V COM -
Control power 24V 1/O power GND
5 G24V 13 MBRK
Control power GND Motor Brake release
3 COM+ 14 SERVO
1/O Power 24V Servo status
4 SVON 15 POSIN
Servo ON Positioning complete
5 RESET 16  WARNT*
Alarm reset Warning
g HOLD 17 T-LIMIT
Command input prohibited Torque Limit
2 PCIR. 18 OCZ
Position Error counter clear Encoder Z-phase (open collector)
g ESTOP* 19 DBRK+*
Emergency stop Emergency stop brake release+
CCW drive limit switch input Emergency stop brake release —
10 CWL 21 AlM+
CW drive limit switch input Alarm status+
Torque Limit Alarm status —

* For these pins function, change 1/0 setting with Digitax SF Connect
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4. Connections

2. Position Control Mode

CN1 Connector Wiring Example

Control Power

Pulse Train Command, Differential, I/O configuration Option 2

GND

Control power supply 24 V input _ *1

| Control power supply GND *1

I/O power supply 24 V input  *1

INPUT Servo ON

— ]

: SVON

Servo Drive
24V
1:24V
1G24V
(COM+  |Ha7KkQ G244V

INPUT Alarm reset

— ]

: RESET

INPUT Command input

inhibiton —

:HOLD

INPUT Position error counter

clear

:PCLR

INPUT _Emergency stop

:E-STOP

LINPUT CCW run limit switchj\

: CCWL

input' ) )
HINPUT W rin limit switeh T[40 cwi
input
INPUT Torque limit - TLSEL1
selection — )
I/0 power supply GND *1 - COM-
*2
OUTPUT Motor Brake - MBRK
release MAX 50 mA )
OUTPUT Senvostate [ [414. servo
MAX 50 mA
OUTPUT _ Positioning - POSIN
complete MAX 50 mA )
OUTPUT Warning - WARN1
MAX 50 mA )
OUTPUT _Motion complete S T-LIMT
/Under torque limit MAX50 mA )
OUTPUT_Encoder Z-phase -ocz *6
(open—collector) MAX 50 mA )
QUTPUT Emer - DBRK+
brake release+ MAX50 mA
: DBRK-
release-
OUTPUT _ Alarm State+ - ALM+
MAX 50 mA )
OUTPUT_Alarm State- - ALM-

26: CMD_PLS

: Pulse Train
Command |

Pulse

27:/CMD_PLS

30: CMD_DIR

Direction

31: /CMD_DIR

<

Frame

36: OUT_A

Shielded

DIr.

Twisted Pair Cable

nput

Encoder Signal Output

RS-422 output

37:/OUT_A

38: OUT_B

39: /JOUT_B

40: OUT Z

41:/0UT_Z

42: SG

43: 485

A-phase
output

B-phase
output

Z-phase
output

44: /485

45: SG

o Y4 w RO

SG *5

*1) Control power (24V, G24V) and power for I/O (COM+, COM-) must share one common power supply.

*2) When driving a load containing inductance (component such as a relay) connect a protection circuit (diode).
The motor brake cannot be driven directly. Be sure to use a circuit that interfaces with a diode built-in type relay.
Page 46 Connection to general-purpose output signals

Note that when the transistor is on, connector-emitter voltage VCE (SAT) is approximately 1V:

a standard TTL IC does not satisfy VIL and cannot be connected directly.

Pulse width [ms] = 2 / rotational speed [rpm] / (division ratio x 2') X 60 X 1,000.

*4) Be sure to connect a termination resistor of approximately 220 Q).

Host Controller

*3) The output circuit configuration is an open collector Darlington transistor output. Connects to relays and optical isolators.

*5) Make the connection to the communication IC signal ground of the host controller that the encoder output signals
are connecting to. Connecting signal ground SG to control power GND may result in malfunction.

*6) If Z-phase pulse width is too small to be measured accurately by the host controller, decrease pulse division rate by using pulse output
ratio (parameters No.276.0 and No.278,0) or decrease rotational speed to increase the pulse width.
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4, Connections

2. Position Control Mode

24\ open collector, Standard 17O confi

Pinout Diagram

Command Input Encoder Output RS-485 Communication

27 /(/:m?e_%ESP /A-phase or /CCW 36
28 CSEJPen collector power 24V-PLS 37
29 ngn collector power 24V-DIR 38
31 /(/:Ig,i\rgc_tBLFQEP /B-phase or /CW 39
QEP: Quadrature encoder pulse 40

41

42

OUT_A
A-phase
/OUT_A
/A-phase
OUT_B
B-phase
/OUT_B
/B-phase
OUT_Z
Z-phase
/OUT_Z
/Z-phase

SG
Signal ground

Pin | Signal Pin |Signal Pin |Signal
No. Description No. Description No. Description

/485
44 /Data

485
43 Data
45 SG

Signal ground

38 40 42
OUTA| OUTB| OUT.Z SG
27 39 41 43
/CMD_PLS /OUT_A| /OUTB| /OUT.Z
1 3 13 15 17
24V C TLSELT MBRK [ POSIN|  T-LIMIT
2 4 6 12
G24vV|  SVON HOLD Com-—

1/0 Connector pinout looking at
the pins to be soldered

General-Purpose Input

Pin |Signal
No. Description

1 24V
Control power 24V
2 G24V
Control power GND
3 COM+
1/O Power 24V
4 SVON
Servo ON
5 RESET
Alarm reset
6 HOLD
Command input prohibited
7 PCLR
Position Error counter clear
g CCwL
CCW drive limit switch input
CW drive limit switch input
11 TLSEL1
Torque Limit

General-Purpose Output

No. Description
12

COM —
1/O power GND
13 MBRK
Brake release
14 SERVO
Servo status
15 POSIN
Positioning complete
17 T-LIMIT
Torque limiting
18 OCZ
Encoder Z-phase (open collector)
19 SRDY+
Servo ready+
SRDY —
20 Servo ready —
71 ALM+
Alarm status+

Alarm status —

Digitax SF Instruction Manual



4. Connections

2. Position Control Mode

CN1 Connector Wiring Example N
Pulse Train Command, 24V Open Collector, Standard I/O Configuration = o
S
®
a
Control Power Servo Drive Twisted Pair Cable 9
24V[ |GND YLV
Control power supply 24 Vinput  *1 [ 4. 54\ -
' 2mor CP;uIse Train
N d Input
| Control power supply GND |, shorter”| Lommand Inp
 Lontrol power supply GND 77 1 5: g24 v steved [ N
IO powersupply 24 Vinput  *1 | 5 come |47k G284V 2EK2f55 cop == o
H 0w
INPUT_Servo ON S SVON Pulse =
— o
Host SG =}
INPUT Alarmreset ) 5:RESET _D@ o= T 27: [CMD_PLS [+~ SG A
. i 24V
INPUT_Commandinput . ___{ 6: HOLD MIEES 2280129 ccp pil= 3
inhibition H ) ) [ g
LINPUT Polsition error counter 7: PCLR _D@ Direction 9
clear —
5 <
@L 31: /CMD_DIR [H——+ & Fosts6 3
N Q
JINPUT_CCW run lmit switch’ CC‘{‘r’]‘;‘d;‘ limit switehT~___{ 9: cowL MY —|Frame  Shielded
INPUT _CW run limit switch J~ 10: CWL _D@ FG . Encoder Signal Output
iput -~~~ e b RS-422 output
INPUT Torque limit 11 TLSEL1 S B ouT A A
selection — { / [E] :j> A-phase
I/O power supply GND . com- |- 37: JOUT A § output
*2 _ *4
OUTPUT Motor Brake [ 7] f'45 \igrk X3 38: OUT B A
release MAX 50 mA ﬁ % / [E] :j> B-phase
OUTPUT _Servo state MAXéSO " 14: SERVO 39: /OUT B 7 output
m, ?i
OUTPUT Positioning [MAX_'Q:_—LSO | 15: POSIN 40: OUT Z A
P m @ { / [I] :j> Z-phase
41:/O0UT_Z output
- V
OUTPUT Under torque [ 51 F47. 7 jwiT 42:3G <
limit MAX 50 mA ﬁ A R SG *5
OQUTPUT Encoder Z-phase [ -] [ 5. ooz s6
(open-collector) MAX 50 mA ' ﬁ RS-485
OUTPUT Servo-Ready+ [~ [ 4q. srDY+ 43: 485 A
MAX 50 mA ﬁ / [:]
OUTPUT Servo-Ready- 20: SRDY- 44: /485 \/ o)
OUTPUT _ Alarm State+ MA%)( L 21: ALM+ 45: SG 5
OUTPUT_Alarm State- 29: ALM- g S SG *5
Host Controller

*1) Control power (24V, G24V) and power for I/0 (COM+, COM-) must share one common power supply.

*2) When driving a load containing inductance (component such as a relay) connect a protection circuit (diode).
The motor brake cannot be driven directly. Be sure to use a circuit that interfaces with a diode built-in type relay.
Page 46 Connection to general-purpose output signals

*3) The output circuit configuration is an open collector Darlington transistor output. Connects to relays and optical isolators.
Note that when the transistor is on, connector-emitter voltage VCE (SAT) is approximately 1V:
a standard TTL IC does not satisfy VIL and cannot be connected directly.

*4) Be sure to connect a termination resistor of approximately 220 Q).

*5) Make the connection to the communication IC signal ground of the host controller that the drive encoder output signals
are connecting to. Connecting signal ground SG to control power GND may result in malfunction.

*6) If Z-phase pulse width is too small to be measured accurately by the host controller, decrease pulse division rate by using pulse output
ratio (parameters No.276.0 and No.278,0) or decrease rotational speed to increase the pulse width.

Pulse width [ms] = 2 / rotational speed [rpm] / (division ratio x 2'”) X 60 X 1,000.

Digitax SF Instruction Manual 11



4, Connections

2. Position Control Mode

5V open collector, Standard 1/0O confi

Pinout Diagram

Command Input Encoder Output RS-485 Communication

49 Cg;-JF;ﬁsc\c{ﬁector power 5V-PLS 36
27 /%YJ\ lsDe_,PQLESP /A-phase or /CCW 37
50 CSEJEE i\)/llector power 5V-DIR 38
31 /(/:Ig,i\rgc_tBLFQEP /B-phase or /CW 39
QEP: Quadrature encoder pulse 40

41

42

OUT_A
A-phase
/OUT_A
/A-phase
OUT_B
B-phase
/OUT_B
/B-phase
OUT_Z
Z-phase
/OUT_Z
/Z-phase

SG
Signal ground

Pin | Signal Pin |Signal Pin |Signal
No. Description No. Description No. Description

/485
44 /Data

485
43 Data
45 SG

Signal ground

Command Input

38 40 42
OUTA| OUTB| OUTZ SG
27 39 41 43
/OUT_A| /OUTB| /OUT.Z
13 15 17
TLSELT MBRK [ POSIN|  T-LIMIT
2 4 12
G24v cwL|  com-

1/0 Connector pinout looking at
the pins to be soldered

General-Purpose Input

Pin |Signal
No. Description

24V
Control power 24V

G24V

Control power GND
COM+

1/O Power 24V

SVON
Servo ON

RESET

Alarm reset
HOLD

Command input prohibited
PCLR

Position Error counter clear
CCWwL

CCW drive limit switch input
CWL

CW drive limit switch input
TLSEL1

Torque Limit

1

2

3

General-Purpose Output

No. Description
12

COM —
1/O power GND
13 MBRK
Motor Brake release
14 SERVO
Servo status
15 POSIN
Positioning complete
17 T-LIMIT
Torque limiting
18 OCZ
Encoder Z-phase (open collector)
19 SRDY+
Servo ready+
SRDY —
20 Servo ready —
71 ALM+
Alarm status+

Alarm status —
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4. Connections

2. Position Control Mode

CN1 Connector Wiring Example N
Pulse Train Command, 5V Open Collector, Standard I/O Configuration = o
=
]
Control Power i o
Servo Drive Twisted Pair Cable =)
24V GND 24V
Control power supply 24 Vinput  *¥1 [ 4. 54y, o
: 2m or shorter |
—
| Control power supply GND ullll IPRPUSRY | N
. Shielded | Pulse Train -
/O power supply 24 Vinput  *1 | 5.~y | 47k0  G24V e + | Command Input S
5V 25
INPUT Servo ON 4: SVON 30 49. co-p_sv AR o =
- R el | [ e S
INPUT_Alarm reset 5: RESET 27: /CMD_PLS N ulse A
INPUT_Command input 6. HOLD GR) gmsg S
inhibition —— ' 56 =3
INPUT Position Error counter 7: PCLR _D@ 390Q 50: CC-D 5V /\ _5'! 9
clear — ) ) _
I 2
31: /CMD_DIR / Direction 8_
NPUT _CCW run limit switch~ . ) ; ' Host SG ®
| 9: CCWL _D@ Frame oot sG
input =
}INPUT CW mnt imit switch F~_ 10: CWL _D@ i Encoder Signal Output
inpu RS-422 output
INPUT Torque limit seL | 0G%) 36: OUT_A A
selection — { / [E] :j> A-phase
/O power supply GND 2 com- | 3T:IOUT A g output
*2 _ *4
OUTPUT Motor Brake [ 1 |13 \iBrK *3 38:OUT B N
release MAX 50mA _@ / [E] :j> B-phase
OUTPUT _Servo state MAXéSO L 14: SERVO | 39: /OUT_B i output
m, I2 ?i
OUTPUT Positioning [ ] [ 45 posiN 40: OUT Z A
complete MAX 50mA @ I% / [E] :j> Z-phase
41:/O0UT_Z output
_ V
OUTPUT Under torque ; 17: T-LIMIT 42: SG v
limit MAX 50mA ﬁ A R SG *5
OUTPUT Encoder Z-phase [~ [ 5. ooz *0 se
(open-collector) MAX 50mA ) ﬁ RS-485
OUTPUT Servo-Ready+ é 19: SRDY+ 43: 485 A
MAX 50mA :@ / [:]
OUTPUT_Servo-Ready- 20: SRDY- 44: /485 7 )
OUTRUT A Stater 25511 21: AL+ e g 1o 5
OUTPUT _Alarm State- 22: ALM- s | SG *5
Host Controller

*1) Control power (24V, G24V) and power for I/O (COM+, COM-) must share one common power supply.

*2) When driving a load containing inductance (component such as a relay) connect a protection circuit (diode).
The motor brake cannot be driven directly. Be sure to use a circuit that interfaces with a diode built-in type relay.
Page 46 Connection to general-purpose output signals

*3) The output circuit configuration is an open collector Darlington transistor output. Connects to relays and optical isolators.
Note that when the transistor is on, connector-emitter voltage VCE (SAT) is approximately 1V:
a standard TTL IC does not satisfy VIL and cannot be connected directly.

*4) Be sure to connect a termination resistor of approximately 220 Q.

*5) Make the connection to the communication IC signal ground of the host controller that the drive encoder output signals
are connecting to. Connecting signal ground SG to control power GND may result in malfunction.

*6) If Z-phase pulse width is too small to be measured accurately by the host controller, decrease pulse division rate by using pulse output
ratio (parameters No.276.0 and No.278,0) or decrease rotational speed to increase the pulse width.

Pulse width [ms] = 2 / rotational speed [rpm] / (division ratio x 2'”) X 60 X 1,000.

Digitax SF Instruction Manual 13



4, Connections

2. Position Control Mode

2. Internal Position Command

Standard I/0O Confi

Pinout Diagram

OUT_A
A-phase
/OUT_A
37 /A-phase
OUT_B
38 B-phase
/OUT_B
39 /B-phase
OUT_Z
40 Z-phase
41 /OUT Z
/Z-phase
42 3G

Signal ground

Encoder Output RS-485 Communication

Signal
[\[e} Description
36

Pin | Signal
[\[e¥ Description

/485
44 /Data

485
43 Data
45 SG

Signal ground

-LIMIT

PCSTART1

General-Purpose Input

Pin |Signal
No. Description

1

2

3

24V
Control power 24V

G24V

Control power GND
COM+

1/O Power 24V

SVON
Servo ON

RESET/PCLR
Alarm Reset / Position Error Counter Clear

PCSTART1

Start Forward Rotation

PCSEL1
Point No. Select 1

PCSEL2
Point No. Select 2

PCSEL3
Point No. Select 3

PCSEL4
Point No. Select 4

ORG

Home position sensor

1/0 Connector pinout looking at
the pins to be soldered

General-Purpose Output

No. Description
12

COM —

1/O power GND
13 MBRK

Motor Brake release
14 SERVO

Servo status
15 MEND

Motion complete
16 HEND

Homing complete
17 TUMIT

Torque limiting
18 OCZ

Encoder Z-phase (open collector)
19 SRDY+

Servo ready+

SRDY —

20 Servo ready —
21 ALM+

Alarm status+

Alarm status —

Digitax SF Instruction Manual



4. Connections

2. Position Control Mode

CN1 Connector Wiring Example

Internal Position Command, Standard 170 Configuration

Control Power

Servo Drive
24V GND 24V
Control power supply 24 Vinput  *1 [ 4. o4y
| Control power supply GND uilll PAPOVRY
I/ power supply 24 Vinput _ *1 | oy | 47ko  G24V
INPUT Servo ON 4: SVON

INPUT_Alarm reset 5 RESETPCLR B

/Position Error counter clear—
INPUT _Motion start 5. POSTART GR)

| Bice
INPUT Point table No. . ; ;
selection T —— 7: PCSEL1 Twisted Pair Cable
INPUT_Point table No. 8 POSELZ /
selecton2 — |
INPUT Point table.No. 9: PCSEL3 _D@ Frame |} Shielded
selection3 — | =
INPUT Point table No. 10: PCSEL4 _D@ FG Encoder Signal Output
selection4 — | i RS-422 output
[ INPUT Home position sensor . j@] . A
r _111:0RG { 36: OUT_A / [I} —
/O power supply GND Mlicom- 3T:IOUT A g ) output
*2 *4
OUTPUT Motor Brake [~ [1o700n *3 38: OUT B N
release MAXBO mA | _@ N B-ph
OUTPUT Servostate [ ~] ' ot
B A 14: SERVO 4@ 39:/0UT_B N, output
m,
OUTPUT Motion 5 s veno 40: OUT_Z A
complete  MAX50 mA @
TPUT Homing jan Z-phase
ou 16: HEND 41:/0UT_Z output
complete MAX 50 mA ﬁ N
OUTPUT Under torque [~ [\7 7 it 42: G |
limit MAX50mA | ﬁ 7 ) *5
OUTPUT EncoderZ-phase [ 5] [1a 00z *0 s6
(open-collector) MAX50 mA | ﬁ RS-485
OUTPUT Servo-Ready+ é 19: SRDY+ 43: 485 A
MAX 50 mA : ":}i / [:]
OUTPUT _Servo-Ready- 20: SRDY- ﬁ 44: /485 Vi
: : *4
OUTPUT _Alarm State+ % 21: ALM+ 45: SG
MAX50 mA |~ ﬁ < :
OUTPUT Alarm State- 22 ALM- s | SC*5

Host Controller

*1) Control power (24V, G24V) and power for I/O (COM+, COM-) must share one common power supply.

*2) When driving a load containing inductance (component such as a relay) connect a protection circuit (diode).
The motor brake cannot be driven directly. Be sure to use a circuit that interfaces with a diode built-in type relay.
Page 46 Connection to general-purpose output signals

*3) The output circuit configuration is an open collector Darlington transistor output. Connects to relays and optical isolators.
Note that when the transistor is on, connector-emitter voltage VCE (SAT) is approximately 1V:
a standard TTL IC does not satisfy VIL and cannot be connected directly.

*4) Be sure to connect a termination resistor of approximately 220 Q.

*5) Make the connection to the communication IC signal ground of the host controller that the drive encoder output signals
are connecting to. Connecting signal ground SG to control power GND may result in malfunction.

*6) If Z-phase pulse width is too small to be measured accurately by the host controller, decrease pulse division rate by using pulse output
ratio (parameters No.276.0 and No.278,0) or decrease rotational speed to increase the pulse width.

Pulse width [ms] = 2 / rotational speed [rpm] / (division ratio x 2'”) X 60 X 1,000.

Digitax SF Instruction Manual 15
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4, Connections

2. Position Control Mode

Pinout Diagram

OUT_A
36 A-phase

/OUT_A
o /A-phase

OUT_B
38 B-phase

/OUT_B
39 /B-phase

OUT_Z
40 Z-phase
41 /OUT Z

/Z-phase

42 3G

Signal ground

Encoder Output RS-485 Communication

Pin |Signal Pin |Signal
No. Description No. Description

/485
44 /Data

485
43 Data
45 SG

Signal ground

38 40 42

OUTA| OUTB| OUT.Z SG

39 41 43
/OUT_A| /OUTB| /OUT.Z

13 15 17 1

MEND

TLSELT PM1 PM3 | TIIMIT

2 4 6 8 10 12 14 16 18
G24V|  SVON|PCSTART1| PCSEL2|  HOME| COM- PM2 HEND

I/O Connector pinout looking at
the pins to be soldered

General-Purpose Input

Pin |Signal
No. Description

1

2

3

24V
Control power 24V

G24V

Control power GND
COM+

1/O Power 24V

SVON
Servo ON

RESET/PCLR

Alarm Reset/Position error Counter Clear

PCSTART1

Start Forward Rotation

PCSEL1
Point No. Select 1

PCSEL2
Point No. Select 2

PCSEL3
Point No. Select 3

HOME *
Homing start

TLSEL1 *
Torque limit

General-Purpose Output

No. Description
12

COM —
1/O power GND
PM1 *
13 Point No.1
PM2 *
14 Point No.2
PM3 *
15 Point No.3
16 HEND
Homing complete
17 MEND/T-LIMIT *
Motion Complete/Torque Limiting
18 OCZ
Encoder Z-phase (open collector)
19 SERVO+ *
Servo Status+
SERVO — *
20 Servo Status —
21 ALM+
Alarm status+

Alarm status —

* For these pins function, change 1/0 setting with Digitax SF Connect
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4. Connections

2. Position Control Mode

CN1 Connector Wiring Example

Internal Position Command, Optional I/O Configuration —0
Control Power Servo Drive
24 V] [GND 24V
Control power supply 24 Vinput  *1 1:24V -1

Control power supply GND *1 2:G24V

. 774
1/ power supply 24 Vinput _ *1 [ ~ope 47k0 G4V

INPUT_Servo ON .
- _——{4SVoN

INPUT _Alarm reset 5 RESET/PCLR —D@

[ Posifion error counter clear— |

INPUT Motion start 5. PCSTART] _D@

/_
INPUT Point table No. 7: PCSEL1 —D@ Twisted Pair Cable
selection 1 — )
INPUT Point table No. 8: PCSEL2 i
selecton2 — |
INPUT Point table.No. 9: PCSEL3 —B@ Frame --==-=-y Shielded

selection 3 —

INPUT Homing start 10 HOVIE TIGR)

— ]

Encoder Signal Output
RS-422 output

LINPUT Torque limit selection 1 TLSEL1 |G e ouT A |
i J >— | A-phase
I/O power supply GND *1 119 com- | 37: /OUT_A : \/ ﬂ] output
*2 : *4
OUTPUT Point table No. @_ 13: PM1 *3 38: OUT_B A
bit code 1 MAXB0 mA ﬁ : / ﬂ ;__CD— B-phase
OUTPUT_Paint table No. é 14: PM2 ) 39: /OUT_B : output
bit code 2 MAX50 mA ﬁ PV
OUTPUT Point table No. [~ [1-"o- ' 40:0UT z A
bit code 3 MAX50 mA _@ : / q] » Z-phase
OUTPUT Homing é 16: HEND | 41:/OUT Z : output
complete  MAX50 mA ﬁ PV
OUTPUT Motion complete 1 [17. yenorwir|] 42:5G i s

/Under torque limit MAX 50 mA
SR

OUTPUT Encoder Z-phase é 18: 0CZ

o VG e R R

(open-collector) MAX 50 mA EEIE prnieea RS-485
OUTPUT Servo-Ready+ % 19: SERVO+ 43: 485 A

MAXBO mA | :@ : / [:] ’—%\l
OUTPUT _Servo-Ready- 20: SERVO- 44: /485 v 4
OUTPUT _Alarm State+ é 21: ALM+ 45- SG

MAXB0mA |~ )
OUTPUT _Alarm State- 22: ALM- o S *5

Host Controller

*1) Control power (24V, G24V) and power for I/O (COM+, COM-) must share one common power supply.

*2) When driving a load containing inductance (component such as a relay) connect a protection circuit (diode).
The motor brake cannot be driven directly. Be sure to use a circuit that interfaces with a diode built-in type relay.
Page 46 Connection to general-purpose output signals

*3) The output circuit configuration is an open collector Darlington transistor output. Connects to relays and optical isolators.
Note that when the transistor is on, connector-emitter voltage VCE (SAT) is approximately 1V;
a standard TTL IC does not satisfy VIL and cannot be connected directly.

*4) Be sure to connect a termination resistor of approximately 220 Q.

*5) Make the connection to the communication IC signal ground of the host controller that the drive encoder output signals
are connecting to. Connecting signal ground SG to control power GND may result in malfunction.

*6) If Z-phase pulse width is too small to be measured accurately by the host controller, decrease pulse division rate by using pulse output
ratio (parameters No.276.0 and No.278,0) or decrease rotational speed to increase the pulse width.

Pulse width [ms] = 2 / rotational speed [rpm] / (division ratio x 2'”) X 60 X 1,000.
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4, Connections

3. Velocity Control Mode

1. Analog Velocity Command

A, VoLt
=

Pinout Diagram

Command Input Encoder Output RS-485 Communication

Pin | Signal Pin |Signal Pin |Signal
No. Description No. Description No. Description

32 A_SPEED OUT A 44 /485
Analog Command A-phase /Data
A_GND /OUT_A 485
33 Analog Command Ground 37 /A-phase 43 Data
OUT_B SG
38 B-phase 45 Signal ground
/OUT B
39 /B-phase
OuT Z
40 Z-phase
41 /OUT Z
/Z-phase
4 36

Signal ground

TLSEL1

12
CwL|  com-

170 Connector pinout looking
at the pins to be soldered

General-Purpose Input General- Purpose Output
No. Description No. Description
1 28V COM -
Control power 24V 1/O power GND
2 G24V 13 MBRK
Control power GND Motor Brake release
3 COM+ 14 SERVO
1/O Power 24V Servo status
4 SVON 17 TUMIT
Servo ON Torque limiting
5 RESET 18 OoCz
Alarm reset Encoder Z-phase (open collector)
g HOLD 19 SRDY+
Command input prohibited Servo ready+
CCW drive limit switch input Servo ready —
10 CWL 21 ALM+
CW drive limit switch input Alarm status+
Torque Limit Alarm status —
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4. Connections

3. Velocity Control Mode

CN1 Connector Wiring Example

Analog Velocity Command

Control Power

24V

Servo Drive
GND 24V
Control power supply 24 Vinput  *1 [ 4. 54\
| Control power supply GND uilll IPAPYYRY
1/0 power supply 24 V input *1 3: COM+ 47k G24V Twisted Pair Cable
INPUT Servo ON . i
4: SVON
/_
INPUT Alarm reset — 5: RESET ﬁ Analog Velocity Command Input
) *7
INPUT Command input 6: HOLD _D@
inhibiton ~ — (™ (¢ ] e
’ A/D H LPF % 32: A_SPEED /\
F 33: A_GND N,
o A_GND )
MJLCQML?DW 9: COWL ez - Frame Shiosed
Inpu = .
. i 10: CWL _D@ FG Encoder Signal Output
input . RS-422 output
INPUT Torque limit 11 TLSEL1 0GR %6 OUT A A
selection — : { i _ / [E] :j> A-phase
/O power supply GND 2. com- | 3T:IOUT A g output
*2 *4
PUTPUT Motor Brake 13: MBRK 3 38:OUT_B A
MR ™A ﬁ / [E] :j> B-phase
OUTPUT _Servo state . .
L 14 SERVO 39: /OUT B 7 output
m,
L - .
40: OUT_Z
{ / [I] :j> Z-phase
41:/0UT_Z v, output
QOUTPUT Under torque LT .
limit WA ma | |7 TLMIT ﬁ Al ke L z #5
OUTPUT Encoder Z-phase 18- 00z *© s6
(open-collector) MAX 50 mA W i
= RS-485
OUTPUT Servo-Ready+ 19: SRDY+ 43: 485 A
MAX 50 mA :@ / [:]
OUTPUT_Servo-Ready- 20: SRDY- 44: 1485 7 ”
OUTPUT _Alarm State+ . .
AT oA 21: ALM+ F 45: SG >
OUTPUT_Alarm State- 22: ALM- s SG *5

Host Controller

*1) Control power (24V, G24V) and power for I/O (COM+, COM-) must share one common power supply.

*2) When driving a load containing inductance (component such as a relay) connect a protection circuit (diode).
The motor brake cannot be driven directly. Be sure to use a circuit that interfaces with a diode built-in type relay.

Page 46 Connection to general-purpose output signals

*3) The output circuit configuration is an open collector Darlington transistor output. Connects to relays and optical isolators.

Note that when the transistor is on, connector-emitter voltage VCE (SAT) is approximately 1V:

a standard TTL IC does not satisfy VIL and cannot be connected directly.

*4) Be sure to connect a termination resistor of approximately 220 Q).

*5) Make the connection to the communication IC signal ground of the host controller that the drive encoder output signals
are connecting to. Connecting signal ground SG to control power GND may result in malfunction.

*6) If Z-phase pulse width is too small to be measured accurately by the host controller, decrease pulse division rate by using pulse output

or decrease rotational speed to increase the pulse width.

ratio (parameters No.276.0 and No.278.,0 ) eas C
P ms] = 2 / rotational speed [rpm] / (division ratio X 2'") X 60 X 1,000.

ulse width

i

*7) For the command circuit configuration with a variable resistor (VR) and a resistor (R), VR must be 2kQ (1/4W or more) and R must be

100Q) to 200Q (1/4W or more) , so that command input voltage range is -10V to +10V. If the analog velocity command circuit of the
host controller is isolated from 24V control power supply, connect A_GND to signal ground of the host controller, not to GND of control
power, If the analog velocity command circuit is not isolated, connect A_GND to GND of control power.
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4, Connections

3. Velocity Control Mode

2. Internal Velocity Command

Pinout Diagram

Encoder Output

IN
=

RS-485 Communication

¥ /0

No.
36

37

38

39

40

41

42

Signal
Description
OUT_A
A-phase

/OUT_A
/A-phase
OUT_B
B-phase
/OUT_B
/B-phase
OUT_Z
Z-phase
/OUT_Z
/Z-phase

SG
Signal ground

/485
44 /Data

485
43 Data
45 SG

Signal ground

Pin | Signal
[\[e¥ Description

TLSEL1

10

VCSEL3

12
com-

General-Purpose Input

Pin |Signal
No. Description

1

2

3

24V
Control power 24V

G24V

Control power GND
COM+

1/O Power 24V

SVON
Servo ON

RESET
Alarm reset

VCRUN1
Start 1 (CCW rotation)

VCRUN2
Start 2 (CW rotation)

VCSEL1

Speed Select 1
VCSEL2

Speed Select 2
VCSEL3

Speed Select 3

TLSEL1
Torque Limit

No.
12
13
14
17
18
19
20

21

22

1/0 Connector pinout looking at

the pin to be soldered

General-Purpose Output

Signal
Description

COM —
1/O power GND

MBRK
Motor Brake release

SERVO

Servo status
T-LIMIT
Torque limiting
OoCz
Encoder Z-phase (open collector)

SRDY+
Servo ready+

SRDY —
Servo ready —

ALM+
Alarm status+

ALM —

Alarm status —

20
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4. Connections

3. Velocity Control Mode

CN1 Connector Wiring Example

Internal Velocity Command

Control Power

Servo Drive
24V| |GND 24V
Control power supply 24 Vinput  *1 [ 4. 54\ T
| Control power supply GND uilll IPAPYYRY
/O power supply 24 Vinput  *1 f 5 copy L4700 G24V
INPUT Servo ON 4: SVON
INPUT _Alarm reset 5 RESET _D@

LINPUT CCW run inhibition -1 6:VCRUN1 _D@
INPUT _CW run inhibition 7: VCRUN2 _D@
LINPUT _Internal velocity 8: VCSEL1 —D@
command selection 1 — |~ _E@

INPUT _Internal velocity - — 9: VCSEL2 Frame —  |f-es Shielded

command selection 2
INPUT Internal velocity . _D@
— 10: VCSEL3

Twisted Pair Cable

Encoder Signal Output
RS-422 output

FG
command selection 3 . .
[INPUT_Torque limit selection . j@] . NG
] 11: TLSEL1 { 36: OUT_A / [E] Aphase
I/0 power supply GND *1 12: COM- | 37: /OUT_A N, [ output
*2 *4
M
OUTPUT Motor Brake -1 f43. meRK :3 38: OUT_B A
MAX 50 mA _@ / [E] :» B-phase
OUTPUT Servostate [ 44 servo L 39: /OUT B output
MAX 50 mA ﬁ - v
{ 40: OUT_Z /\ [I]
j >— | Z-phase
41:/0UT_Z v, output
OUTPUT Under torque ; 17: T-LIMIT 42: SG v
limit MAX 50 mA ﬁ 7 *5
OUTPUT Encoder Z-phase [ ] *6 A >
18: OCZ
(open-collector) MAX 50 mA ﬁ RS SO, RS-485
OUTPUT _Servo-Ready+ é 19: SRDY+ 43: 485 A
MAXB0 mA | :@ i / [:]
OUTPUT _Servo-Ready- 20: SRDY- 44: /485 , )
OUTPUT Alarm State+ ln;%é—_l;\_ o1 ALM+ o 45 SG S
m,
QUTPUT Alarm State- 22: ALM- s | T SG #5
) Host Controller

*1) Control power (24V, G24V) and power for I/O (COM+, COM-) must share one common power supply.

*2) When driving a load containing inductance (component such as a relay) connect a protection circuit (diode).
The motor brake cannot be driven directly. Be sure to use a circuit that interfaces with a diode built-in type relay.
Page 46 Connection to general-purpose output signals

*3) The output circuit configuration is an open collector Darlington transistor output. Connects to relays and optical isolators.
Note that when the transistor is on, connector-emitter voltage VCE (SAT) is approximately 1V:
a standard TTL IC does not satisfy VIL and cannot be connected directly.

*4) Be sure to connect a termination resistor of approximately 220 Q).

*5) Make the connection to the communication IC signal ground of the host controller that the drive encoder output signals
are connecting to. Connecting signal ground SG to control power GND may result in malfunction.

*6) If Z-phase pulse width is too small to be measured accurately by the host controller, decrease pulse division rate by using pulse output
ratio (parameters No.276.0 and No.278,0) or decrease rotational speed to increase the pulse width.

Pulse width [ms] = 2 / rotational speed [rpm] / (division ratio x 2') X 60 X 1,000.
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4, Connections

4. Torque Control Mode

1. Analog Torque Command

Pinout Diagram

32 AA.rI:EoQg Command

33 Aﬂ?a'l\é[g) Command Ground 37
38
39
40
41
42

Command Input Encoder Output

Pin |Signal Pin
No. Description No.

Signal

Description

OUT_A

A-phase

/OUT_A

/A-phase

OUT_B

B-phase

/OUT_B

/B-phase

OUT_Z

Z-phase

/OUT_Z

/Z-phase

SG

Signal ground

RS-485 Communication

Pin | Signal
[\[e¥ Description

/485
44 /Data

485
43 Data
45 SG

Signal ground

TLSEL1

CWL

12

COM—

General-Purpose Input

Pin |Signal
No. Description

1

2

3

24V
Control power 24V

G24V

Control power GND
COM+

1/O Power 24V

SVON
Servo ON

RESET

Alarm reset
HOLD

Command input prohibited
CCWL

CCW drive limit input switch
CWL

CW drive limit input switch
TLSEL1

Torque Limit

1/O Connector pinout looking at

the pins to be soldered

General-Purpose Output

13
14
17
18
19
20
21

22

Pin | Signal
No. Description

COM —
1/O power GND

MBRK
Motor Brake release

SERVO

Servo status
T-LIMIT
Torque limiting
OoCz
Encoder Z-phase (open collector)

SRDY+
Servo ready+

SRDY —
Servo ready —

ALM+
Alarm status+

ALM —

Alarm status —

22
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4. Connections

4. Torque Control Mode

CN1 Connector Wiring Example

Analog Torque Command

Control Power

Servo Drive
24 V| GND 24V
Control power supply 24 Vinput  *1 [ 4. 54\
| Control power supply GND uilll IPAPYYRY
1/0 power supply 24 V input *1 3: COM+ 47k G24V Twisted Pair Cable
INPUT Servo ON 4: SVON i
INPUT Alarm reset — 5: RESET ﬁ Analog Torque Command Input
. *7
INPUT Command input 6: HOLD _D@
inhibiton ~~ — | ™ | ] e
’ A/D H LPF % 32: A_TRQ A
NPUT_CCW imit switciT - E A_GND
. input 9 cowL e Frame Shielded
. imi 10: CWL _D@ FG Encoder Signal Output
input b RS-422 output
[INPUT Torque limit selection 11: TLSELA j@] 36: OUT A AN
~| é d >— | A-phase
1/0 power supply GND *1 12: COM- | 37: /OUT_A \// [E] output
*2 *4
OUTPUI Motor Brake I_ﬁ:)__l_ 13: MBRK *3 38: OUT B A
elease MAX 50 mA _@ - / [E] :j> B-oh
OUTPUT_Servo state . ' . phase
L 14 SERVO ﬁ 39: /OUT B 7 output
m,
40: OUT Z A
{ / [I] :j> Z-phase
41:/0UT_Z v, output
QOUTPUT Under torque LT .
limit WA ma | |7 TLIMIT ﬁ A R L z #5
OUTPUT Encoder Z-phase . *6 s6
18: 0OCZ
(open-collector) MAX 50 mA ﬁ ---------- RS-485
OUTPUT_Servo-Ready+ 19: SRDY+ 43: 485 A
MAX 50 mA ﬁ / [:]
OUTPUT_Servo-Ready- 20: SRDY- 44: /485 7 o)
OUTPUT _Alarm State+ . .
AT oA 21: ALM+ F 45: SG >
OUTPUT_Alarm State- 22: ALM- s SC #5
Host Controller

*1) Control power (24V, G24V) and power for I/O (COM+, COM-) must share one common power supply.

*2) When driving a load containing inductance (component such as a relay) connect a protection circuit (diode).
The motor brake cannot be driven directly. Be sure to use a circuit that interfaces with a diode built-in type relay.
Page 46 Connection to general-purpose output signals

*3) The output circuit configuration is an open collector Darlington transistor output. Connects to relays and optical isolators.
Note that when the transistor is on, connector-emitter voltage VCE (SAT) is approximately 1V:
a standard TTL IC does not satisfy VIL and cannot be connected directly.

*4) Be sure to connect a termination resistor of approximately 220 Q).

*5) Make the connection to the communication IC signal ground of the host controller that the drive encoder output signals
are connecting to. Connecting signal ground SG to control power GND may result in malfunction.

*6) If Z-phase pulse width is too small to be measured accurately by the host controller, decrease pulse division rate by using pulse output

ratio (parameters No.276.0 and No.2_78,0€ or decrease rotational speed to increase the pulse width.
Pulse width [ms] = 2 / rotational speed [rpm] / (division ratio X 2') X 60 X 1,000.

*7) For the command circuit configuration with a variable resistor (VR) and a resistor (R), VR must be 2kQ (1/4W or more) and R must be
100Q) to 200Q (1/4W or more) , so that command input voltage range is -10V to +10V. If the analog velocity command circuit of the
host controller is isolated from 24V control power supply, connect A_GND to signal ground of the host controller, not to GND of control
power, If the analog velocity command circuit is not isolated, connect A_GND to GND of control power.
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4, Connections

5. Descriptions of CN1 Connector Signals

1. Descriptions of CN1 Connector Signals

Each pin assignment of CN1 connector varies depending on the Control Mode/Command Mode.
Review the functions of each pin before using the product.

Pins marked with this icon enable you to change

the input/output logic. The logic is changed on the

1/0 tab of the auxiliary functions section in Digitax

SF connect. Changing the logic setting acts as a

software invert on the signal only Related Control modes

P: Position control

Pin number on CN1 For the diagram, refer to this page !
V: Velocity control
T: Torque control
Pin No. 9 Interface Circuit Pl (page 45) Control Mode
SEL P S T
P;

A
Indicates signal behaviours.

\. Prohibits CCW motion

Input
Open : No contact with COM- Close
Closed: Contact with COM-

Allows CCW motion. _

Output TP DI=.
Open : Output transistor OFF Make the connection such that COM- becomes open when “
Closed: Output transistor ON the equipment moves beyond the CCW motion range.

M Related Parameters 24

No.67.0 Vot | Mot

Restriction enabled when “2: Enable CCW drive limit i “ ﬁ

CCWL switch”

CCW drive limit switch or “3: Enable CW/CCW drive limit switch” is selected.

‘No.67.1 i
Enables you to specify the deceleration method. The initial

setting is 1 (short brake).

‘No.67.2

Enables you to specify the status after the motor stops. The

initial setting is O (coast to stop).

-No.67.3

Reference to information about pins You can select keep or clear the position error counter data.

with duplicated functions. The initial setting is “0: keep”

[ Open | KelSE

PCSEL3 You can specify the Point No. with a combination of PCSEL1 /O
Point No. Select 3 ...PCSELA4. h

® ([ PCSELT (Pin No.7)
% [ Open | K

VCSEL2 You can select the target speed setting with a combination
Speed Select 2 of VCSELT-+-VCSEL3.

I/0

([Z&~ VCSELT (Pin No.8)

The corresponding command

If the signal function varies depending on mode is Shown.

the control or command mode selection,
all functions are listed.

Control Mode Control Mode
‘

DIF. Position Control Mode oLt Velocity Control Mode

i Differential “ Analog Velocity Command

24 Position Control Mode 1/0 Velocity Control Mode

i 24V open collector i Internal Velocity Command
=) Position Control Mode VoLt Torque Control Mode

i 5V open collector “ Analog Torque Command
I/0 Position Control Mode

h Internal Position Command

24 Digitax SF Instruction Manual



4. Connections

5. Descriptions of CN1 Connector Signals

General-Purpose Input

1.3

24\ (Pin No.1)
Control power 24V

COM+ (Pin No.3)
/O Power 24V

Interface Circuit PS (page 45)

Connect to the positive pole of the external DC power supply.
Power voltage: DC24V £ 10%

Use SELV power supply with reinforced insulation that is isolated
from hazardous voltages.

COM+ and G24V drive control power must share one common

power supply.

24V:

Drive control power

COM+ :

A common power supply for optical isolators of general-purpose
input circuits.

Control Mode

. sga . Descripton P S | T

DirF.

VoLt

2

G24V
Control power GND

Interface Circuit PS (page 45)

Drive control powver.

Connect to the negative pole of the external DC power supply.
Power voltage: DC24V £ 10%

Use SELV power supply with reinforced insulation that is isolated
from hazardous voltages.

Control Mode

. sgal . Descripton P S | T

DiF.

24

VoLt

1/0

VoLt

DIF. 24 4y

S sv /0 Internal Voot Analog /0 Internal

Differential e \ ¢ <
i i open collector i open collector h Position “ Velocity i Velocity

Voo Analog

o Torque

Digitax SF Instruction Manual
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4. Connections
5. Descriptions of CN1 Connector Signals

4 Interface Circuit Pl (page 45) ‘ Control Mode
. sga . Descripton P S | T

% DirF.

-1
SVON Turns the servo OFF. i “ Vot
Servo ON Close S | /o | i
Turns the servo ON. i i
I/0

5 Interface Circuit Pl (page 45) Control Mode
Signal Description P S T
% Close DIF.
Resets an alarm. i VoLt
RESET 24 | @) | Vor
TP :
Alarm Reset B Be sure to turn off this signal after alarm reset execution. ‘ 1/0 “
B Encoder-, product code-, and system- alarms are not reset 5 i
by this signal.
W You must cycle control power of the drive. ‘
RESET/PCLR
Alarm Clear / Position Close /o
Error Counter Clear Clears Alarm and Error counter. ﬁ

M Related parameters
No. 67.3

26 Digitax SF Instruction Manual



4. Connections

5. Descriptions of CN1 Connector Signals

6 Interface Circuit Pl (page 45) ‘ Control Mode

0
o
>
>
D
0
h
o
S5

| sSigal | Descripion | P [ S | T |
P
Allows command input. Dir.
HOLD
Command input prohibit | ERSHEES _ _ _ Voot
(Position Control mode) Prohibits command input. Until command input becomes VoLt

allowed, the motor does not move regardless of the state of
Zero command clamp the command inputs.

(Velocity Control mode, B Related Parameter
Torque Control mode) N0.67.3

o R
E

In Position Control mode, you can select whether the pulse
counter data to is be maintained while command input is

prohibited.

%

Starts motor operation.

PCSTART1 Executes Motion or Homing per Point No. specified with I/0
Start Forward Rotation, P& 4 ﬁ
WP

sjeusis J0108uuo) |ND Jo suondudsaq g

Be sure to turn off this signal after the motion is completed.

ey

Close
Motor rotates in CCW direction

Motor Rotational Direction
(Pin No.)

CCW en

cw
VCRUNT1 Motor Stop [ Open | [ Open | /0
Internal velocity Start 1 Motor Stop

M Related Parameters

-N0.390.0, No.391.0

These are used to set acceleration/deceleration time for
Homing.

*N0.392.0--‘N0.399.0

These parameters are used to set 8 speeds. You can switch
between the target speeds with combinations of signals,
VCSEL1, VCSEL2 , and VCSEL3
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4. Connections

5. Descriptions of CN1 Connector Signals

7 Inteface Circuit Pl (page 45) Control Mode
. sgal | Descipton | P S | T |
% DIF.
Close ﬂ
PCLR Error Counter Clear is executed. 24
Position Error TP ‘
Counter Clear Be sure to turn off this signal after Error counter execution. 5

M Related Parameters

=9

No. 67.3
% [ Open |/
You can specify the Point No. with a combination of PCSELT--
PCSELA4.
(PinNo.) (No.7) (No.8) (No.9) (N0.10)
0 Homing [ Open ][ Open J[ Open ][ Open ]
1 SET [ Open ) Open J[ Open |
2 [ Open | INSISEM( Open ][ Open ]
3 SIS0 IS ( Open J[ Open |
4 [ Open [ Open | (SR Open |
5
6
PCSELT 7 "
Point No. Select 1 8 ([ Open J[ Open ][ Open | NN ﬁ
9 | Close JERCIIIIRCIEN] Close |
10
11
12 [ Open [ Open | <ERN (SN
13
14
15

M Related Parameters

‘No0.646.3

This parameter enables you to select motion per Point No.0O
from either Homing or Point Table Motion.

BN
VCRUN2

Internal Velocity Start 2

Close

Motor rotates in CW direction

(=" VCRUN1 (Pin No.6)

I/0

28
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4. Connections

5. Descriptions of CN1 Connector Signals

8 Interface Circuit Pl (page 45) ‘ Control Mode Q
>
. sgal | Descripion | P S | T W 3
a
S
/
PCSEL2 gggEcLa; specify the Point No. with a combination of PCSELT-- /0
Point No. Select 2 ﬁ

(== PCSEL1 (Pin No.7)

% [ Open |/ el

You can select the target speed pin number with a combination
of VCSELT-+-VCSEL3.

Target speed PCSEL1 PCSEL2 | PCSEL3
(Pin No.) (No.7) (No.8) (No.9)
0 { {

U
g
@
[
0
=
©
=
o
]
0n
o
S,
@)
4
0
o)
>
>
®
o)
Q
9
A
09
35
o
0n

[ Open J[ Open J[ Open |
1 N [ Open Open
VCSEL1 5 | I | /0
speed Select | 3 £
4 [ Open |
5
6
7

(= VCRUN1 (Pin No.6)

% Close

HOME Homing starts. ==

Start Homing TP i
Be sure to set this terminal to Open after homing is *
completed.

e

E-STOP The motor makes an emergency stop. Deceleration stop starts | DIF.
upon Servo OFF and the motor stops its motion. No alarm i
Emergency Stop occurs. A warning is output by parameter setting.

kok

(=" B) Appendix Functions

* In 17O configuration Option 1
**In 17O configuration Option 2
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4, Connections

5. Descriptions of CN1 Connector Signals

9 Interface Circuit Pl (page 45) ‘ Control Mode
[ sgal | Descripon | P [ S | T |
%

Prohibits CCW motion.

Close
Allows CCW motion.

WP DIF.

Make the connection such that COM- becomes open when the ﬁ

equipment moves beyond the CCW motion range.
CCWL E\Iieéz;tgd Parameters ﬁ e | e
CCW drive limit Restriction enabled when “2: Enable CCW drive limit switch” i “
switch input or “3:Enable CW/CCW drive limit switch” is selected. S

-No0.67.1 ‘

Enables you to specify the deceleration method. The initial
setting is 1 (short brake).

-No.67.2

Enables you to specify the status after the motor stops. The
initial setting is O (coast to stop).

‘No.67.3

You can select keep or clear the position error counter

data.
The initial setting is “0: keep” .

% [ Open |/ KelsE

PCSEL3 You can specify the Point No. with a combination of PCSEL1-+ | /O
Point No. Select 3 PCSELA. ﬁ
(=" PCSEL1 (Pin No.7)

% [ Open |/ KIS

VCSEL2 You can select the target speed setting with a combination of I/0
Speed Select 2 VCSEL1---VCSEL3. i
=" VCSEL1 (Pin No.8)

30 Digitax SF Instruction Manual



4. Connections
5. Descriptions of CN1 Connector Signals

10 Interface Circuit Pl (page 45) ‘ Control Mode Q
-]
[ sSgal | Descripion | P ] S | T | 3
ot
P OF S
Prohibits CW motion. i
CwL Cl 24 | Vot | Vet
ose
CW Drive limit . S|
switch input Allows CW motion. 5

(= CCWL (Pin No.9) ‘

% [ Open |/ KIS

PCSEL4 You can specify the Point No. with a combination of PCSEL1- Vo
Point No. Select 4 PCSEL4. ﬁ I

% Close

HOME Homing starts. /o
Start Homing

(== PCSEL1 (Pin No.7)

U
g
@
[
0
=
©
=
o
]
0n
o
S,
@)
4
0
o)
>
>
®
o)
Q
9
A
09
35
o
0n

HTIP ok
Be sure to turn off this signal after homing is completed.

% [ Open |/ KelsE

VCSEL3 You can select the target speed setting with a combination of 1/0
Speed Select 3 VCSEL1---VCSEL3. ﬂ
[~ VCRUN1 (Pin No.8)

* In Standard 17O configuration
** In Optional I/O configuration.
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4, Connections

5. Descriptions of CN1 Connector Signals

11 Interface Circuit Pl (page 45) ‘ Control Mode

. sgal | Descipton | P S | T |
! DiF.
Torque command limit: Value 1 (No.147.0) is applied. i
24 v
Close ‘ )
TLSEL1 Torque command limit: Value 2 (No.148.0) is applied. 5 “ Vour
Torque Limit /o | i
M Related Parameters ‘ ﬂ
-No.144.0 /0
Torque Limit is enabled when 1 (enable) is selected.
‘No0.147.0, No.148.0 ﬁ
Set Torque Command Limit Values 1 and 2. ok
P
Home sensor has not been detected.
Close -
ORG Home sensor has been detected. ﬁ
Home Sensor
M Related Parameters *
-No0.645.0
Enables you to select home-sensor-front.
-No0.646.1
Enables you to change the polarity of home sensor detection.

* In Standard I/O configuration
** In Optional I7O configuration.
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4. Connections

5. Descriptions of CN1 Connector Signals

General-Purpose Output

12

COM —
17O power GND

Interface Circuit PS (page 45)

A common emitter terminal of output transistors in the general-
purpose output circuit.
COM+ and G24V drive control power must share one

common power supply.

Control Mode

. sga . Descripton P S | T

DIF.

24

ay

S

I/0

VoLt

E
BN

MBRK
Motor Brake Release

Interface Circuit PO (Page 46)

Does not release the brake.

Close

Releases the brake.

HTIP
The motor brake cannot be driven directly. To drive the motor
brake, be sure to use arelay.

Place a surge absorber to suppress surge voltage caused by
relay” s on/off. Note that, if you use a diode instead of a surge
absorber, the time between brake release and brake clamp is
longer.

Control Mode

. sgal . Descripton P S | T

DirF.

24

VoLt

I/0

VoLt

ey

PM1
Point No.1

[ Open |/ KIS

Outputs the started or completed Point No. with a combination
of PM1--- PM3.

Right after turning the power on for the drive or at Servo OFF
or Homing, all three are Open (i.e. Point No. = 0).

Point No. PM1 PM2 PM3
(Pin No.) (No.7) ((\[eXS)) (No.9)
{ I ) ]

0, 8, etc. Open Open Open

1,9 [ | Open /[ Open |
2,10
3,11
4,12 [ Open ][ Open | INEEER
5,13 Close
6. 14

7.15

M Related Parameters

-No.644.0

Enables you to select timing of Point No. output and its
content.

I/0

*k
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4, Connections

5. Descriptions of CN1 Connector Signals

14 Interface Circuit PO (Page 46) ‘ Control Mode

[ sSgal | Descripion | P ] S | T |
% DF.
g
Servo-Off ‘ st
SERVO ‘ VoLt
Servo Status Close z Vo | i
Servo-On i

% Rl Close | ,
/0

PM2 Outputs the started or completed Point No. with a combination
Point No.2 of PM1--- PM3. ﬁ

*k

=" PM1 (Pin No.13)

*1) In Standard I/O configuration
*2) In Optional I/O configuration.

15 Interface Circuit PO (Page 46) ‘ Control Mode

. sgal . Descripon P S | T

% DI,

Rl

POSIN Positioning is not complete. 24
Positioning Complete ‘
Positioning is complete. =

PR

Motor motion is not complete.
P Vn)

MEND

. Close ﬁ
Motion Complete L Close
- Ready to receive next motion directive after Point table *

motion and Testing motion complete.
- In Servo-Off state

% Rl Close | -

PM3 Outputs the started or completed Point No. with a combination ﬁ
Point No.3 of PM1--- PM3.

*k

= PM1 (Pin No.13)

* In Standard 1/O configuration.
** In Optional I/O configuration.
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4. Connections
5. Descriptions of CN1 Connector Signals

16 Interface Circuit PO (Page 46) ‘ Control Mode Q
-]
| sSigal | Descripion | P [ s | T W3
o
S
DIF.
HEND - State of Home Lost

) - During Homing
Homing Complete

Close

State of Homing Complete

‘Eo cER -

ey

U
g
@
[
0
=
©
=
o
]
0n
o
S,
@)
4
0
o)
>
>
®
o)
Q
9
)
09
35
o
0n

DIF
=
No warning
WARN1
Warning Close

A warning state is present

(=" B) Appendix Warning Output

B cER

* In Standard I/O configuration
** In Optional I7O configuration.
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4, Connections

5. Descriptions of CN1 Connector Signals

17 Interface Circuit PO (Page 46) Control Mode
. sgal | Descrpion | P S | T |
% DFF.
Close 24
o i VoLt
T-LIMIT Motor output torque is limited. - “ Vot
Torque Limiting M Related Parameters I/0 “
-No.144.1 ‘ i
Enables you to select conditions for torque limit. /0

MEND/T-LIMIT

Motion Complete
/Torque Limiting

ey

Close

State of one of the following:
+....MEND Motion Complete
+....Torque Limiting
(=5~ MEND (Pin No.15)

M Related Parameters
-No.144.1
Enables you to select conditions for torque limiting.

WP

Use this signal as T-LIMIT during press motion. Otherwise, use
it as MEND.

For T-LIMIT, turn TLSEL1 (Torque Limit) ON. For MEND, turn
TLSEL1 (Torque Limit) OFF.

Dir.

k3%

24

kokok

*kk

I/0

kok >k

* In Standard I/0O configuration
# In Optional /0 configuration
«x N 1/O configuration Option 1

36
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4. Connections

5. Descriptions of CN1 Connector Signals

18 Interface Circuit PO (Page 46) ‘ Control Mode

. sgal . Descripton P S | T

% Close

Open collector output of Encoder Z-phase

0
o
>
>
D
0
h
o
S5

DirF.

EmTIP ﬁ

Z-phase pulse is synchronized with A-phase pulse and is output

with the same width as A-phase pulse. 24 | Vo
OCZ Open-collector output i “ VoLt
Encoder Z-Phase B Related Parameters S | /o ﬁ

-N0.276.0, N0.278.0 i ﬂ

If Z-phase pulse width is too small to be measured accurately
by the host controller, decrease frequency division ratio or
rotational speed to increase the pulse width. ﬁ

Pulse width [ms]
= 2 / rotational speed [rpm] / (division ratio X 217) X 60 X 1,000.

sjeusis J0108uuo) |ND Jo suondudsaq g
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4, Connections

5. Descriptions of CN1 Connector Signals

19, 20 Interface Circuit PO (Page 46) Control Mode
. sgal | Descrpion | P S | T |
P or
In one of the following conditions ﬁ
. An alarm is occurring. *
SREDY + (inNo.19) The AC supply is not supplied to the drive. o4 | w
oLT
Close ‘ h Vot
SREDY — (Pin No.20) . o .
The following conditions are met at the same time. 5 /0 “
No alarm is occurring. ‘ i
The AC Supply is supplied to the drive.
Servo ready I/0

HTIP
The emitter side of the output transistor is independent of
COM:-. Cascade connection to multiple drives is possible.

*k

ey

SERVO + (Pin No.19)
SERVO — (Pin No.20)

Servo status

Servo-off status

Close
Servo-on status
WmTIP

The emitter side of the output transistor is independent of
COM:-. Cascade connection to multiple drives is possible.

I/0

kekok

DBRK + (Pin No.19)

DBRK — (Pin No.20)

Emergency stop
brake release

Engages the Emergency stop brake.

Close

Disengages the emergency stop brake.

See preparation chapter to build an emergency stop
breaking circuit.

24

skokokok

kekokok

I/0

kokkok

1
2
*Fkk 3
4

sokokok

) In Standard 1/O configuration
) In Standard 17O configuration
) In Optional IO configuration
) In 17O configuration Option 2

38
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4. Connections

5. Descriptions of CN1 Connector Signals

2122

ALM + (Pin No.21)
ALM — (Pin No.22)

Alarm

Interface Circuit PO (Page 46)

In one of the following conditions
An alarm is occurring.
Control power is not supplied to the drive.

Close

The following conditions are met at the same time.
No alarm is occurring.
Control power is supplied to the drive.

HTIP
The emitter side of the output transistor is independent of
COM:-. Cascade connection to multiple drives is possible.

Control Mode

. sgal . Descripton P S | T

DirF.

VoLt

Digitax SF Instruction Manual
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4, Connections

5. Descriptions of CN1 Connector Signals

Command Input

26 Interface Circuit CP (page 47) ‘ Control Mode

. sga . Descripton P S | T

Command signal input from the host controller to the drive

Select command pulse train command signal to input. (No.32.0)

CMD_PLS Farameter Command Signal Form | Input Signal
No0.32.0 DIF

Pulse 0 Pulse and Direction Pulse
A'phase 1 QEP (Quadrature Encoder Pulse) A-phase ﬁ
CCwW 2 CCW and CW ccw

M Related Parameters
‘No.2.0, No.3.0, No,32.0

27 Interface Circuit CP (page 47) Control Mode

. sga | Descripton P S | T

Command signal input from the host controller to the drive

Select command pulse train command signal to input. (No.32.0)| DIF.

/CMD_PLS Farameter Command Signal Form | Input Signal ﬁ
No0.32.0 o4

/Pulse 0 Pulse and Direction /Pulse
/A-phase 1 QEP (Quadrature Encoder Pulse) /A-phase ‘
/CCW 2 CCW and CW JCCW S

M Related Parameters
-No.2.0, No.3.0, No,32.0

28, 29 Interface Circuit CP (page 47) Control Mode

SEL Description P S T
CC-P Command signal input from the host controller to the drive.
(Pin No.28) A power input terminal of 24V open collector.
CC-D CC-P: 24
(Pin No.29) Use this in combination with /CMD_PLS. ‘

24V open collector | CC-D:
power Use this in combination with /CMD_DIR.
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4. Connections

5. Descriptions of CN1 Connector Signals

30 Interface Circuit CP (page 47) ‘ Control Mode

. sga . Descripton P S | T

0
o
>
>
D
0
h
o
S5

Command signal input from the host controller to the drive

Select command pulse train command signal to input. (No.32.0)

CMD_DIR Farameter Command Signal Form | Input Signal
- No.32.0 OF

Direction 0 Pulse and Direction Direction
B'phase 1 QEP (Quadrature Encoder Pulse) B-phase ﬁ
CW 2 CCW and CW cw

M Related Parameters
‘No.2.0, No.3.0, No,32.0

31 Interface Circuit CP (page 47) Control Mode

. sgal . Descripton P S | T

sjeusis J0108uuo) |ND Jo suondudsaq g

Command signal input from the host controller to the drive
Select command pulse train command signal to input. (No.32.0)

DIF.
/CMD_DIR llilaora?)rrzweoter Command Signal Form | Input Signal ﬁ
/Direction 0 Pulse and Direction /Direction 24
/B-phase 1 QEP (Quadrature Encoder Pulse) /B-phase ‘
/CW 2 CCW and CW /CW 5

M Related Parameters
-No.2.0, No.3.0, No,32.0

49, 50 Interface Circuit CP (page 47) Control Mode

SEL Description P S T
CC P-5V Command signal input from the host controller to the drive.
(Pin?\lo 49) A power input terminal of 5V open collector.
CC D-5V CC-P-5V: 5
(Pin No.50) Use this in combination with /CMD_PLS ‘
CC-D-5V:

5V Open collector
power Use this in combination with /CMD_DIR.
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4, Connections

5. Descriptions of CN1 Connector Signals

32 Interface Circuit CA (page 48) ‘ Control Mode

[ Sgal  Desapton | P | 5 | T |
A_SPEED _ ,
) Speed command input with analog voltages (-10V to +10V). A_ Vour
Analog Velocity GND (Pin No.33) is the reference point of electric potential. ﬁ
Command
A_TRQ . .
Torque command input with analog voltages (-10V to +10V). Veur
Analog Torque A_GND (Pin No.33) is the reference point of electric potential. “
Command
33 Interface Circuit CA (page 48) Control Mode
S Description P S T

This is the reference point of electric potential for Analog
command voltage input to Pin No.32.

A_GND HTIP _ o Voot | Voot
Analog Command If the analog velocity command circuit of the host controller
Ground is isolated from 24V control power supply, connect A_GND ﬁ “

to signal ground of the host controller, not to GND of control
power, If the analog velocity command circuit is not isolated,
connect A_GND to GND of control power.
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4. Connections
5. Descriptions of CN1 Connector Signals

Encoder Output

36, 37,, 42
. sga . Descripton P S | T

OUT_A (Pin No.36)

/OUT _A (Pin No.37)
A-phase output

OUT B (Pin No.38)
/OUT_B (Pin No.39)
B-phase output

OUT _Z (Pin No.40)
/OUT_Z (Pin No.41)
Z-phase output

SG (Pin No.42)
Signal ground

Interface Circuit EO (page 49)

OUT_A, /OUT_A:
OUT_B, /OUT_B:
OuUT_Z, /0UT_Z:

Differential output of encoder signal divided and multiplied
(equivalent to RS-422)

SG:

Signal ground of the communication IC in the output circuit.
This signal is connected to signal ground inside the drive. It
is isolated from control power (G24V, COM-). Make the
connection to signal ground of the communication IC of the
host controller.

B Related Parameters
*No0.276.0 No.278.0

Control Mode

DIF.

24

VoLt

1/0

VoLt
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4. Connections
5. Descriptions of CN1 Connector Signals

RS-485 Communication

43, 44, 45 Interface Circuit RS (page 50) Control Mode
__sgal | | P S | T |
485 (Pin No.43) 485, /485: DIF.
RS-485 interface with the host controller “
485 data For cascade connection, be sure to connect a termination
resistor of approximately 220 Q to the end drive. 24 | Vot
/485 (Pin No.44) SG: B v
/485 data Signal ground of the drive communication IC. It is connected | S | /O “
to signal ground inside the drive. Isolated from control i i
. power (G24V, COM-).
SG (Pin No.45) Connect signal ground of the communication IC of the host 1/0
Signal ground controller. h

44
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4. Connections

5. Descriptions of CN1 Connector Signals

2. Interface Circuit of CN1 Connector
Interface Circuit

. Control Mode 0
PS Connection to DC24V Power Supply | ControlMode | §
- BN
Connect control power of the drive and I/O power. Q
Be careful not to reversely connect plus and minus terminals of the power supply. g'
Accidental reverse connection may damage the drive.
Control power and I/0O power must share one common power supply. DIF.
LI Y a U-I
Drive 24v \ bl :
51 (2av) i | )
‘ ‘ 24 | Vor @
A2 (G24V) | a
} Ghav } Vot T
: o8
|3 comp  47kQ } S | /O “ 3
2aVE0% | General i t@@ | i ﬂ =1
P eneral-purpose inpu
T OPins No. 411 | 0
| (SvONeto) | 1/0 =
| General-purpose output [ h Q)
PPins No.13-18 e \ 9
1 (MBRK etc) [ 5
T12 (com-) ‘ 2
\ \ —
N 4 _Q
A
aQ
>
Q
o

: -
“ Connections to General-Purpose Input Signal

Pin No.3
Connect to +terminal of 17O power supply. Use power supply of 24V & 10%.

Pin No.4 to No.11 DI
Connect to input devices such as switch, open-collector output transistor, and relay contact. “
When the input device contact is closed and the contact pair of general-purpose pin and
power supply GND becomes closed, the drive turns on. 24 | Vot

o i “ Vour

Amplifier 5

\

| 5 | Vo | N
17O power supply |

3 (Ccom+) 4.7kO i
- 24V+10% T D@
T o
\
\

. General-purpose input |/ (m]
Input device

Pins No. 4-11 h
_ _(SVONetc)
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4, Connections

5. Descriptions of CN1 Connector Signals

. .
m Connections to General-Purpose Output Signal P | s | T |

The motor brake cannot be driven directly. To drive the motor brake, be sure to use a relay.

When driving a load containing inductance component such as arelay, connect a
protection circuit (diode). Install a diode in the direction shown in the figure below.

The output circuit configuration is an open collector Darlington transistor output. Connects
to relays and optical isolators. When the transistor is on, connector-emitter voltage VCE
(SAT) is approximately 1V; a standard TTL IC does not satisfy VIL, and cannot be directly
connected.

The maximum rating of output circuit is 30V 50mA.
Pin No.13 - 18
The emitter of output transistor is common to COM- of control power.

Pin No.19, No.21 DiF.
The emitter of output resistor is Pins No.20 and No.22 and independent of COM-. ﬁ
‘F]jrge 77777 j‘ 84 VDI_T

' Load resistor

‘ h VoLt
Pins No.13-18 ‘
(MBRK etc.) %@ S | /o “

‘BB_%%. . MAX 50mA
\

|
| | /0 power supply Ya)
i Rglay control \ S - ﬁ
i Pmﬂ}%gig This is cut off by a prompt stop.
i 4} MAX 50mA Wi Surge absorber
o] | ]

Motor

| | RY

. Pins No. 19 & 21,
| SRDV+ ALMS) 24V ?
i i; . MAX 50mA /

Pins No. 20 & 22
' (SRDY—, ALM-) ! Fuse (10A)

Lo N Power supply for motor brake
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4. Connections

5. Descriptions of CN1 Connector Signals

Connection to Pulse Train Command Signal

Use this for pulse train input in Position Control mode.

You can set the form of pulse signal input with [Pulse train command: Input mode (N0.32.0)]

In case of positional disturbance due to noise, take noise countermeasures, for example,
1) Make the signal line short between the host controller and the drive.

)
3)
)

2) Be sure to use shielded twisted-pair cables for the signal lines.
Segregate the signal lines from the AC Supply cable and the motor power cable.
4) Adjust [Pulse train command: Input filter (N0.33.0)].

P S T

0
o
>
>
D
0
h
o
S5

Differential
Max command pulse frequency: 4Mpps

24V open collector
Max command pulse frequency: 200kpps

Be sure to set [Pulse train command
Input filter (N0.33.0)] to at least 7.

5V open collector

Max command pulse frequency: 200kpps
Be sure to set [Pulse train command
Input filter (N0.33.0)] to at least 7.

| %6 Drive |
.......... (CMD_PLS)
\ 3300 ‘
Pulse A ‘
110Q ~ ‘
|
27 (/CMD_PLS) \
Direction 30 (EMDDR) 3300 }
1700 1 @ z@‘
1 |
31 (/CMD_DIR) ‘
Twisted-pair cable ‘
1 |
777777 - __ — 1
r— - - - .
v | Drive \
""" Ay 128 (€GP 3309 |
v 23kl k ‘
Pulse d ‘
v T27 (/CMD_PLS) }
24V 3G | ccD |
- A ¢29 (CCD) 3300 ‘
. . | 2.3kQ i |
Direction N T \
\/ ..... 131 (/CMD_DIR) \
6 Sh:f'e'l'd """ ?__I:_ Twisted-pair cable }
| E— '13 777777777 ]
7777777777.77
| Drive |
5V |
/\ \L49 (CC_P-5V) 3300 }
/ ‘ 3900 TI @ £ |
Pulse o |
v | 27 (/CMD_PLS) |
5V \ \
SG A A5O (CCD5V) 3300 ‘
o / \ 3600 1 @ % |
Direction o 1 |
\/ _____ | 31 (/CMD_DIR) |
SG Sh:fe'la ----- | = Twisted-pair cable }
FG
L - == ]

DirF.

sjeusis J0108uuo) |ND Jo suondudsaq g
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4, Connections

5. Descriptions of CN1 Connector Signals

Connection to Analog Command Signal

Input voltage tolerance range is £ 10 V. For input circuit impedance, see the figure below.
For the command circuit configuration with a variable resistor (VR) and a resistor (R), VR
must be 2kQ (1/4W or more) and R must be 100 Q to 200 Q (1/4W or more), so that
command input voltage range is -10V to +10V.

Be sure to use shielded twisted-pair cables as a noise countermeasure.

M Isolation/non-isolation of the host analog command circuit and 24V control power
If isolated

Connect A-GND with signal ground of the host controller. (Do not connect to GND of
control power)

If not isolated
Connect A_GND with GND of control power.

R |

P S T

VoLt

VoLt
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4. Connections

5. Descriptions of CN1 Connector Signals

Connection to Encoder Output Circuit

Differential output of encoder signal (A-phase, B-phase, Z-phase) which has been processed
with pulse division ratio.

0
o
>
>
D
0
h
o
S5

Be sure to connect a termination resistor to the receiver circuit of the host controller.
Approximately 220 Q (1/4W or more)

Signal ground of the communication IC in the output circuit is connected to signal ground
inside the drive.

Connect signal ground of communications IC of the host controller to Pin No.42.

Be sure to use shielded twisted-pair cable as a noise countermeasure.

" Drive 36 e -, | Host Controller
oura i N

Output A—phasﬁ / [E] ::l> DE
13/ V 2200 ﬁ

Encoder signal output | /OUT_A)
(RS-422) 138 84

|

|

|

|

|

|

|

| (OUT_B) N

} Output B'phasﬁ / [;]::]> ‘ Voot | Vot
} 9 N 2200 = “ “
|
|
|
|
|
|
|
|
|
|
|

sjeusis J0108uuo) |ND Jo suondudsaq g

| (/OUT B)
M?OUT B) A ‘
Output Z-ph =
utput Z-p asq:{i / [j [: I/0
J =

| 2200
| (/OUT_B)
¢ 42 S : i
AN : 6
Twisted-pair cable
L e s O et

Encoder Z-phase is synchronized with A-phase and output.

00 o A e B e B e I
T LT
z ]
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4, Connections

5. Descriptions of CN1 Connector Signals

. A Control Mode
Connection to RS-485 circuit P | s | T |
RS-485 communications with the host controller
When connecting multiple drives, be sure to install a termination resistor of approximately
200 Q between signal lines of the end drive.

Be sure to connect a pull-up resistor (RPU) and a pull-down resistor (RPD) of approximately
1.2 k Q inside the host controller. Be sure to connect a termination resistor of approximately
220 Q.

Make the wiring between the host controller and the drive less than 3m.
Between drives, make it less than 1m.

Signal ground of communication IC of the drive is connected to signal ground inside the
drive. Connect signal ground of communications IC of the host controller to Pin No.45.

DIF.
Be sure to use shielded twisted-pair cable as a noise countermeasure. ﬁ
Host Controller 7‘ 24
5V ‘
[ ‘ Voot | Vot
RPU ‘
RT } 5 h “
RPD | ‘
\
\ I/0
| =<
SG : J
= Shield Twisted-pair cable
FG
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5. Settings

1. Overview

This section explains a variety of parameters that are required to set up the various product

functions and features. Read this section carefully to become familiar with the setup methods,
functions, and usages of the parameters, then adjust the parameters to best suit your operating

requirements.

Parameter Tuning Method

Tuning with the Setup Panel on the front the drive.

Tuning with the setup software Digitax SF Connect.
Install it on the user-supplied PC.
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5. Settings

2. Setup Panel

1. Setup Panel Features

Nider

00 |
= v o)

SELECT  STATUS
[ [

Setup Panel

Display Panel

MODE Button

SET Button

STATUS
||

STATUS LED

LEFT Button

o1
W
@
=
-]
ga
wn

|aued dniss 'z

Displays a status or a setting value (with six digits at a time) on 7-segment display.

Use this button to switch between the six modes in the main menu or return to
the main menu.

Use this button to select items and set values.

Control power

ON Green ON Normal
Red ON Alarm occurring
OFF OFF Normal

In each mode, use these buttons to change the display item, change data, select the
parameter, execute operation and so forth.

Use A ) to increase or ( W] to decrease a numeric value

Use this button to move to higher order digits when changing the data.

Do not press more than one button simultaneously on the Setup Panel.

Otherwise, the information displayed on the DISPLAY LED will be incomplete.

Digitax SF Instruction Manual 3



i 2. Setup Panel

A Number with 6 or More Digits

You can display a 6 to 10-digit number on the display panel with 3 separate portions, 5 digits at a time.
The leftmost letter indicates which segment of the number is currently displayed: sign[TF , first

Sdigit[= , or last 5-digit [ segment. The last 5-digit sement is displayed first.

ex. 1 : Positive number +/- sign first 5 digits last 5 digits
+1,234,567,890

ex. 2 : Negative number
-1,000,000,000

A negative number
(For negative numbers, the preceeding period "." lights up.)

ex. 3 :Model Code and Serial Number
0002020400

Selecting the digit to edit

Use (<] button to move the blinking position to the digit place that you want to edit.
Use (a](v] button to change the value of the blinking digit.

Al Al Y 1)
PO020- H<HPO020- F<HPOO20- H=HPOL2Er

4 Digitax SF Instruction Manual



2. Setup Panel

2. Using the Setup Panel

The Setup Panel shows seven modes, each of which represents a group of functions.
Display Mode

d P L S t Motor and drive statuses can be verified.
Not displayed when an alarm is occurring

o1
W
@
=
-]
ga
wn

Status Display Mode

I
dP -Lrr You can check the active alarm in this mode.
Alarm Status Display Mode

8686888

Parameter Edit Mode

|aued dniss 'z

Use this mode to edit each parameter

C'i runec This mode is used for tuning the control gain set based on the selected
- unc A
inertia.
Quick Tuning Mode (Position Control Mode only)
FI L 'l' U n E This mode is used to set up the parameters required for auto tuning.

] Not available in Torque Control Mode.
Auto Tuning Mode

5 H L; E _ P This mode enables you to save the parameters set up in Parameter Setting
Mode or Auto Tuning Mode to EEPROM.

Parameter Saving Mode

You can perform:

S o b F nc - JOG Operation to execute testing with no command input from the host
N _ controller.
Auxiliary Function Mode - Clear Parameter to reset all parameters to the factory default.

- Clear Encoder to initialize multi-turn data of absolute encoder.

Character table for 7-segment LED display

A/B/ C DIE|F|IG|IH I|J|KILI M N/ O/P| Q R|S|T
u]
]
C n r (g
A6 c 8 EFGIR G- £ 50 RAL86
[ nll ]

-
-
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5. Settings

3. Using the Setup Panel

Turn on the control power of the drive and then press twice to bring up the main menu.
On the main menu, select the mode you are to set up, then press @to see the sub-menu.

Turn the control power on.|

Initial display

-oFF : Servo-OFF state
or
-on : Servo-ON state

i

3 seconds

<

: Speed feedback value [rpm]

ﬁi

Status Display Mode

&=

Switch to the Status Display screen.

@

= r.17 :': |Err. --"m%
llII

S
|Ef- P] o B~ E00ele ) (™

Quick Tuning Mode

Tun (=P. 20 ...' P_LLL II %>5ET

88

Auto Tuning Mode

Fin P o G--->& s
A_TUn = r.21 _uuL ||||% =
& E MODE|

. N,e,rmal End
SALEP] wrvn —g[SABEFI e fnd

5 seconds  Abnormal End

Err.

Ab_End

@reoe g F-d00 ) @@
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i 3. Using the Setup Panel

1. Status Display Mode

a

On the sub-menu that you just selected, press to display a value or proceed

to the next setup screen.

([=5" Following pages for each sub-menu
(== El Appendix Status List

U1
W
@
=
-]
ga
wn

Sub-menu
!
‘l’ (I P. 8)
2 [GE_ENP
\L (P.9)
i 568888
(P.9)
4 |SE_PLS
\L L(P. 9)
> |§E_ASL
J
6 |SE_PPS
\l/ (P. 10)
7 5E_PLA
\l/ (P.10)
8 |GE_PFA
\l/ (P. 10)
j S5t_PdL
(P.10)
10
0 S5t_PdA

®.11)
BEEBEa
®.11)

t_PFb

P.11)

E_Pdi

®.11)
E_S5lo
(P.12)

£_5Fb

(P.12

S
un
r

<R
il ii

SrS
(K]
r

<o
il

e 10F _SdL
(P.12)

17

0 8668888

(P.12)

EBEGE

(P.13)

)
ii

170 Status
Control Component Temperature
(reference value)

Pulse Train Command Input
(Position)

Pulse Train Command Input
(Speed)

Analog Velocity Command
Positioning Status

ABS Position Command
ABS Position Feedback
Command Position Error
ABS Position Error
Position Command Value
Position Feedback
Position Error

Speed Command Setting
Speed Feedback

Speed Error

Torque Command Value

Load Factor

!':_ mnr
(P.13)

88856

(P.13)

t_ERb

(P.13)

88888

(P. 14

E_Ebl

(P. 14

88688

(P. 14

88888

(P. 14

E_REL

(P. 15

E_Pnl

(P. 16)

E_drl

(P.16

Pt _Jdot

v [PE_Enc]

2 |PS_drl
\L (P..:,6)

v [PS_Jot ]
v [P5_Enc]

T"[SE_Pi o
\l/ (P. 8

o
II ii ii ii

I

i

I

I

ii

CEB N ER R ER B ER N B«

Estimated Inertia Ratio
Encoder Rotor Mechanical Angle
(single-turn)

Encoder Rotor Mechanical Angle
(multiple-turns)

Encoder Temperature
(reference value)

18ued dmas ay 8uisn "¢

Encoder Battery Voltage
Encoder Communication:
No. of Retries

Encoder Data Error Count

Regeneration Status

AC Supply Voltage
(reference value)

Drive Model Code
Motor Model Code
Encoder Model Code
Drive Serial Number
Motor Serial Number

Encoder Serial Number

I/O Status

Press @ for the direction of the flow (\|,) . Press @ for the reverse direction.
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3. Using the Setup Panel

1 1/0 Status Status No.16

The flow chart below illustrates the I/O status of the CN1 connector.
The assignments of 1/0 pins depend on each control mode.Check each corresponding pin.

([=>" I Connections

2 [«{«}-
=

D <«
>

n-
ca
ca
)

'

[SE_P o <6~

: OFF
[/O Item Number

| 11 :Input Signaly ": :Output Signal

S le{<r
H@»
i
—

<<
2l

13 4
4 5
15 6
16 7
17 8
L 9
19 10
21 i
Reserved Reserved

LA
)

hu ]
LA
)

ot i

*) NOTE: The display of is fixed at - (OFF).
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i 3. Using the Setup Panel

U
2 Control Component Temperature Status No.24 ﬁ
=
[0)¢}
n )
[SE_EP <G~k .
_|: Temperature of Drive Control Components (reference value)
}- Ipositive = Inegative
' w
C
(%)
2
00}
5
D
3 Pulse Train Command Input (Position) Status No.33 ‘Z’:
S
[ BEEEEE] g
Sl‘: L Pl_ P @ = [ command pulse ] %
()

Pulse count output from the host controller

Current display signs
(Press (4] to change the display.)

TF  i+/-sign E :first 5 digits |: :last 5 digits
4 Pulse Train Command Input (Speed) Status No.35

| ' _ [ pulse/160 ps 1: 50 W - 750 W
588888 @_ [ pulse/200 s 1: 1 kW - 2 kW

Speed derived from Pulse Train Command Input (Position)

,'- lpositive = :negative

5 Analog Velocity Command Status No.49

St _ASC <E[FEEEEE] (o
g -

Analog Velocity Command input from the host controller

|- :positive = :negative
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i 3. Using the Setup Panel

6 Positioning Status

SE_PPS @

7 ABS Position Command

Status No.64

[-]
Positioning Status in Position Control Mode

B ‘Executing Positioning " : Positioning Complete

,‘- : Fixed to positive

Status No.74

St - PEH @S [ command pulse ]
L

8 ABS Position Feedback

Indicates a Position command value based on Home position offset

Current display signs
(Press (4 to change the display.)

TF ct/-sign [= cfistSdigits [ clast 5 digits

Status No.76

S": - PFH @l:l [ command pulse ]
L

9 Command Position Error

S": - Pd[ @:I [ command pulse ]
L

Indicates the motor angular position returned from the encoder.

Current display signs
(Press (4] to change the display.)

TF c+ssign [= cfistsdigits [ clast 5 digits

Status No.78

Indicates the difference between the position command value
and position feedback value.

Current display signs
(Press (4] to change the display.)

“F i 4/-sign E “first 5 digits |: “last 5 digits
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3. Using the Setup Panel

10 ABS Position Error Status No.80

SE - PdH @:I [ command pulse ]
L

o1
W
@
=
-]
ga
wn

Indicates the difference between ABS Position Command
(Status No.74) and ABS Position Feedback (Status No.76)

Current display signs
(Press (4] to change the display.)

“F  i+/-sign E first 5 digits ‘: last 5 digits

11 Position Command Value Status No.65

r
@:: [ encoder pulse ]

_|: Indicates the position command value input to the position loop

18ued dmas ay 8uisn "¢

Current display signs
(Press (4 to change the display.)

TF  i+/-sign E :first 5 digits |: last 5 digits
12 Position Feedback Status No.67

S": - PFb @i:l [ encoder pulse ]

_|: Indicates the motor angular position detected by encoder

Current display signs
(Press (4] to change the display.)

TF c+ssign [= cfistSdigits  [_ | :last 5 digits
13 Position Error Status No.69

S": - Pd"—' @:I [ encoder pulse ]

_|: Indicates the difference between the position control value and
the position feedback value

Current display signs
(Press (4] to change the display.)

“F i 4/-sign E “first 5 digits |: “last 5 digits
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i 3. Using the Setup Panel

14 Speed Command Setting Status No.97

@ [rpm]

Indicates the value of speed command input to the speed loop

,‘- : positive - negative

15 Speed Feedback Status No.98

SE_SFb|<E>FBE000]

Indicates the motor rotational speed detected by the encoder

F :positive - :negative

16 Speed Error Status No.99

@ [rpm]
L

Indicates the difference between the speed command value
and the speed feedback value

F :positive - negative

17 Torque Command Value Status No.113

SE_EcA<E-{EEEEEH] (o, «;
I

Indicates the value of motor output torque

F :positive - :negative
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i 3. Using the Setup Panel

18 Load Factor Status No.131

[SECLoF <& EBEEEE] ()
L

Indicates the load factor threshold to detect overload

o1
W
@
=
-]
ga
wn

To compare the displayed value to 100% rated torque,
use the following conversion formula:

4/ Load Factor [digit1 X 10 [%]
F :positive - negative
19 Estimated Inertia Ratio Status No.371

18ued dmas ay 8uisn "¢

5k inr [<E3-1F00250]
R —

Indicates the estimated inertia ratio
(Indicates 250 % in this example.)

20 Encoder Rotor Mechanical Angle (Single Turn) Status No.194

@i:l [ encoder pulse ]
L

Indicates the single-turn absolute value of the motor

Current display signs
(Press (4] to change the display.)

[TF :+/-sign [=  cfistSdigits [ :last 5 digits
21 Encoder Rotor Mechanical Angle (Multi-turn) Status No.195

S": - Eﬂb @:I [ encoder pulse ]
L

Indicates the cumulative value of the motor' s multiple-turns

Current display signs
(Press (4] to change the display.)

“F i 4/-sign E “first 5 digits |: “last 5 digits

Digitax SF Instruction Manual



i 3. Using the Setup Panel

22 Encoder Temperature Status No.205

5t _EEP<E@-{+00085] (-
g —

Encoder Temperature
(Indicates 85 C in this example.)

23 Encoder Battery Voltage Status No.206

5&_EbL <E@&-F00033] o\,
P —

Encoder battery voltage
(Indicates 3.3 V in this example.)

(Absolute encoder only)

24 Encoder Communication Retry Count Status No.216

| r annnn
BEBEBBE ‘@’ FULULU [ count ]
_|: Indicates how many times encoder communication has been

retried
(Indicates zero times in this example.)

25 Encoder Data Error Counter Status No.218

~ annnn
BBEBEAE ‘@’ Fuousuuy [ count ]
_|: Encoder Data Error Count
(Indicates zero times in this example.)
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3. Using the Setup Panel

26 Regeneration Status Status No.228

St_REL 4@» Regeneration control output

Indicates the operation status of the regenerative power
processing circuit.
ON : Handle with the braking resistor

H :ON = :OFF

Regeneration voltage threshold

Indicates the AC Supply voltage has reached the threshold.

A power error, [Err. 5], will occur if the braking resistor is not
connected.

:Reached = :Below the threshold
EV] EA] H the threshold.

' N U B a Regeneration voltage warning
~ = Indicates the AC Supply voltage has reached the warning
level.
You need to connect a braking resistor to the drive.
200
ﬂ ‘Reached = !Below
okD1-8 the warning threshold. the warning threshold

How to determine whether or not a braking resistor is needed
1. Display as instructed above.

2. Observe if the display on the Setup Panel while gradually increasing the speed of the equipment from
a low speed (approximately 20 % of the max speed) to the actual operating speed.

: you do not need install a braking resistor.

:install a braking resistor.
(== El Preparation Braking Resistor

If[Err. 15 Jappears while the motor is decelerating, you may need a braking if

resistor. Determine if a braking resistor is necessary or not as described above.

Digitax SF Instruction Manual
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i 3. Using the Setup Panel

27 AC Supply Power Voltage Status No.232

[SE_Pnl<E@[FEEEET] (. v
-

AC Supply Power Voltage (reference value)

: positive = negative

ﬁ-

28 Model Code (Drive, Motor, Encoder)
Drive

[PE_drL|<Ed~_B8888]

Motor

PL_Jdot]<E)>

Encoder

[PE_Enc |<E

29 Serial Number (Drive, Motor, Encoder)
Drive

P5_drLI+EI~_88688]

Motor

[PS_dot <&~

Encoder

[PS_Enc B
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i 3. Using the Setup Panel

2. Alarm Display Mode

When an alarm occurs, the Setup Panel will automatically switch to the Alarm Display Mode.
Note that this does not happen in the following modes: Parameter Setting Mode, Quick Tuning
Mode, Auto Tuning Mode, Parameter Saving Mode, and Auxiliary Function Mode.

To switch to Alarm Display Mode from one of these modes, press .

Status Display Mode is disabled while an alarm is occurring.

Up to 10 previous alarms can be displayed.

o1
(2]
@
=
-]
ga
wn

(=" HE Troubleshooting

Alarm that is occurring now

AP Err LB lErr

A
I— Alarm No.

18ued dmas ay 8uisn "¢

(v)(a]
\/
Alarm histor
History No.O (n]
(Now) i"f Sis

—I: Alarm No.

Alarm time stamp

If you press @ during alarm log display, alarm
occurrence hours will be displayed.

The alarm occurrence hours are as same as

the cumulative operating hours displayed under the
Alarm tab in Digitax SF Connect.

pitly
o>

M
ca|: 2
u [ | R P

History No.9 E

ca
0

ity
o>

Alarm that is occurring now

M
)
o
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3. Using the Setup Panel

—
o] n
7 —~+
el o
5 —_—
= >
)
S
3
()

(]
<
S

Homing failure

Encoder

—
(multi-turn counter overflow) r. E,' LSS0l

L

Err. =] Noalam Er(]écggeei:/ed data)
ST S
Err. 0 1] ecrrOMdata 888888 Er(]cci(r)gjiry)
m Product code Engr?ﬁ]unication)
Overspeed Er(]rfw?ﬁt?-rtum data)
Err. 05| speed E?\fool;j;re drop)
Position \(/cczjlaatggl power)
m Overload m Switch circuitry
E rr. 88 Command overspeed Overcurrent
e I
m Internal Position Command overflow Inverter 2

3 Encoder
E 0.00.0.0.| Overheat 8 (overheat)
C 0 Voltage drop
Err. (Y] Ovevoltage g.868888 (inside the drive)
C l Power supply
Err. 5] e Supply)
List of Warnings
Display Display
E r ,-_9 Bﬂ Encoder overheat detection E r ,-_g ﬂ 3 Encoder communication warning
Encoder battery voltage drop g nIY] : "
error detection Cr ,-_9 LJ =1 | Excessive position error

ma| [P
R
el o
| (Lo
£3| [£3
W]

Emergency stop

18
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3. Using the Setup Panel

3. Parameter Setting Mode

In Parameter Setting Mode, drive parameters can be checked and set up. For details of

each parameter, see the Parameters.

o1
(2]
@
=
-]
ga
wn

(=" Page 28
PO030r

w
CEr_ P (57 ] &
2.0 o =
)y | L 5
Control power cycle :DD_*
r: Necessary : Unnecessary %
After editing parameter Save the parameter settings in Parameter Saving mode to the drive. If P
values, proceed with [Vj [Aj you shut down the control power without saving, the setting changes will ©
Parameter Saving Mode. not take effect. n-?
Parameter No. 8
Only the configurable parameters will be displayed. -

q run \ To switch to another parameter, Use @ button to start with the first

e
A_TURE PE 5 -D“-' digit of the parameter number.

Change the parameter value.

Use to change the number of the parameter.

While you are editing the value, the position that you
selected blinks.

\ POG2Tr % Change the value.
Parameter Saving Mode
SHI'JE-P @I\/\oveonto

another place.

When you finish with the change, the blink turns solid.
annnn
FuUuuUyU

Save the parameter settings in Parameter Saving mode to the drive. If you
shut down the drive without saving them, the changes will not take effect.

19
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i 3. Using the Setup Panel

4. Quick Tuning Mode (Position Control Mode Only)

For Tuning Procedures, see | Tuning.

@ Parameter Name
N ) Position Control Mode
q_l L}HE Inertia conditions
Parameter No.
% P13l ]
- C = | Tuning

P- Ul Al Control Gain Set - Auto Switch
iy -prEm

After editing parameter

values, proceed with [N .
Parameter Saving Mode. P- o E n Tumng [tems

@'
:

v

Parameter Saving Mode
SALE_P

Save the parameter settings in Parameter Saving mode to the drive. If you
shut down the drive without saving them, the changes will not take effect.
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i 3. Using the Setup Panel

5. Auto Tuning Mode (Position Control Mode)

For Tuning Procedures, see | Tuning.

o1
W
@
=
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-
)

cC
(M|
m
|
g2
23
o n
~— O
o=
el
S5z
w3
Qr )

18ued dmas ay 8uisn "¢

After editing parameter

values, proceed with _ . .
Parameter Saving Mode. P- " E I”_| Inertia Ratio

v

Parameter Saving Mode
SALE_P

Save the parameter settings in Parameter Saving mode to the drive. If

you shut down the drive without saving them, the changes will not take
effect.

=
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i 3. Using the Setup Panel

6. Auto Tuning ity Control Mode)

For Tuning Procedures, see | Tuning.

Parameter Name

s

8
*_%‘O
)
2
m
@j
=3
o3 =
| o
2 )
=
S

After editing parameter
values, proceed with
Parameter Saving Mode.

O
)
mm
(M|
|
o_
==
Q=
[OX)
1)
wn
()
0}
9
wn
g
a
>

h+_+
)
|

O

(]
gﬁn g%

=z

(O]

3R

(7]

s

PICLED] Chmcti™
@i@ é}>
PICALE] s
@i@ @*

v

Parameter Saving Mode
SALE_P

Velocity Control Mode
ain FF compensation 1

-
)
c
"
"
LM
0

Ct] [f»ﬂﬁms
P- dH ’-,'P Damping ratio
Eij é}»ﬂmﬂJ

Save the parameter settings in Parameter Saving mode to the drive. If
you shut down the drive without saving them, the changes will not take
effect.

=
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i 3. Using the Setup Panel

7. Parameter Saving Mode

This mode allows you to save the parameter settings changed in Parameter Setting Mode or Auto
Tuning Mode.

o1
(2]
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Normal End

Saving
Approximatel
M@m@:; y

or

Abnormal End

Ab_End

Check in Alarm Display Mode.

18ued dmas ay 8uisn "¢

Save the parameter settings in Parameter Saving mode to the drive. If

you shut down the drive without saving them, the changes will not take
effect.

If you changed parameters for which control-power cycle is needed, cycle power after the new
parameter settings are saved.

23
Digitax SF Instruction Manual



3. Using the Setup Panel

8. Auxiliary Function Mode

Auxiliary Function Mode allows you to perform the operations such as 1) JOG operation, 2) Clear
Parameter, and 3) Clear Encoder.

JOG Operation

.25

A

This function is used to perform a test run with no command
input from the host controller.

If tuning is your purpose, use Test Operation.

The motor rotates only while (AXY) is being pressed.

(a]v]

Clear Parameter

[F_PLLA]

The Parameter Clear function is used to reset all parameter
settings to the factory default values.

Control-power cycle is required.

@i] Perform this operation in a Servo-OFF state.

If operated in a Servo-ON state, an alarm will occur.
It is recommended to back up the current parameter settings

using digitax SF Connect before executing Parameter Clear.

Clear Encoder
[F_ECLA]
-LLL (=" P. 26

This function initializes the multi-turn data of the absolute
encoder. Control-power cycle is required.

Perform this operation in a Servo-OFF state.

If operated in a Servo-ON state, an alarm will occur.
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3. Using the Setup Panel

JOG Operation

JOG Operation
1mr 1mr
F_JOG RERT]
A
Servo-on with User I/O 1)

Press [« for approximately 5 seconds.

Servo-on with User 170

S ’q e Tx] JOG operation starts.
Lo - Move the motor using (a) or (¥) button.
- The motor moves only when either button is pressed.
- Press (o] ] at the same time to stop the motor.
- For an emergency stop, shut off the AC supply or turn the

servo off.
Rotational direction

@ : CCW rotation
@ - CW rotation

M .
Servo-off with User I/O ¢2)

J
5ALOFF

«1) Pressing (4] without turning the servo off will *2) Press (@) without turning the servo off,
resultin[Errar | [Errar |wil be displayed first
Press @@ to be back to |F _ 405 |. and then | SALOM |in approximately 3 seconds.

Modes and conditions that allow JOG Operation
Control Mode Command Mode JOG Operation

. Pulse Train Command Yes
Position Control -
Internal Position Command No
: Analog Velocity Command Yes
Velocity Control :
Internal Velocity Command Yes
Torque Control Analog Torque Command No

*) Speed selection by I/0 input is disabled. (VCRUN1, VCRUN2, VCSEL1, VCSEL2, VCSEL3)

JOG Operation related parameters

Parameter Default

385.0 Acceleration Time 1,000 [ms] 0 to 60,000
386.0 Deceleration Time 1,000 [ms] 0 to 60,000
387.0 Target Speed 300 [rpm] 0 to max of motor rotational speed of motor

«) The larger the setting, is the longer it takes for the motor to stop after releasing any of the (A ] ¥ buttons.

25
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3. Using the Setup Panel

Clear Parameter

Clear Parameter

Press and hold (W for approximately 5 seconds until the display changes to[F, a, 5h] .
Whilst erasing

If you press the (4] button during Parameters Clear execution [Errar .
Press @ and then go back to to repeat the process.

v

Cycle control-power to complete the Clear Parameter execution.

Use this in a Servo-OFF state.
If used in a Servo-ON state, an alarm will occur.

Clear Encoder (This feature is used in absolute systems)

Clear Encoder

F I (57 E [} C
-CLL LL
Press and hold («] for approximately 5 seconds until the display changes to[Fi ni 5h .

Whilst erasing

If you press the (] button during Parameters Clear execution [Errar .
Press (@3 and then go back to to repeat the process.

v

Cycle control-power to complete the Clear Encoder execution.

@ Use this in a Servo-OFF state.
If used in a Servo-ON state, an alarm will occur.

26 Digitax SF Instruction Manual



5. Settings

4. Overview of Digitax SF Connect (Setup Software)

Digitax SF Connect is a dedicated setup software to be installed on a user-supplied PC
connecting to a Digitax SF servo drive with a USB cable. It enables you to perform the
following operations easily.

o1
W
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=
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Features:

- setting, saving, and writing drive parameters

- measuring, saving, and comparing data, by using a graphical waveform monitor
- monitoring the state of drive, alarm, and input/output

- gain tuning and setting filters
- point-table operation, test operation and homing

System Requirements for Digitax SF Connect

Specifications

Windows® XP SP3 (32-bit)
oS Windows® 7 (32-bit. 64-bit)
Windows® 8 (64-bit)

Japanese, Chinese (Simplified), Chinese (Traditional), Korean,

dnjas (109UU0)) S XeNSI(]) 9J/EMYOS JO MIIAIBAQ P

LSS and English
PC Minimum CPU Pentium® Il 512 MHz
Minimum Memory 256 MB (512 MB recommended)
Minimum Hard Disk Space 512 MB free space
Serial Communications USB port
Cable USB A — USB mini B In noisy environments, a signal noise filter cable is

recommended.

Connecting Drive and PC

Install Digitax SF Connect on your PC.
Connect a USB cable to CN3 at the front of the drive.

(== Digitax SF Connect Instruction Manual
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5. Settings

5. Parameters

Remark

Some of the tuning parameters are dependent on the settings of other parameters, which makes the values of
dependent parameters invalid even if they are within the specification range.

Control gain 1 115.0
Control gain 2 116.0
Position Control Mode Gain FF compensation 1 117.0
Gain FF compensation 2 118.0
Integral gain 119.0
Control gain 1 131.0
Velocity Control Mode Gain FF Compensation 1 132.0
Integral gain 133.0

Overview of the parameter list
(Two stacked parameters indicate a fraction.)
Parameter Number Parameter
Parameter Name Characteristics
|

®
Control Mode

Y Characteristics

Settings Default

Select Control Mode.

Euncti Settings | Control Mode
UB(;;OH 0 Position Control Mode
1 Velocity Control Mode

2 Torque Control Mode

REEWEe MM No. 3.0, No. 642.0

Characteristics

l Group 1 (red) Indicates the control mode.

l Group 2 (blue) Indicates the usage type.

. Group 3 (yellow) Indicates the type of the settings.

l Group 4 (green) Indicates that control-power cycle is required.
” Group 5 (purple) Indicates the data size.
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5. Parameters

Characteristics of Parameters

The parameters are categorized into five groups according to their functions, uses, and features. The following icons
are used to represent their characteristics.

Common

Position Control
Pulse Train Command

Position Control

Used for all Control Modes

Used for Pulse Train Command in Position Control Mode

Used for Internal Position Command in Position Control Mode

1 Internal Command
(Red) Velocity Control : :
Analog Command Used for Analog Command in Velocity Control Mode
";‘L ;ﬁg?%f&g;ﬁ%and Used for Internal Velocity Command in Velocity Control Mode
g L(i\rgfgg(():rgﬁmand Used for Analog Command in Torque Control Mode
"&; Communication Setup parameters for RS-485 Communication
u Operation Mode Used for selecting Control Mode, Command Mode, Operation
O0= P Mode, Pulse Form and so forth.
E Operation Control Used to configure Pulse Ratio and Filters
(@) Alarm Detection Used f(_)r configuring Alarm Detection and Timing of Alarm
LM Detection
%Blue) @ Tuning Gain parameters that require Tuning
M Homing Used for positioning operation in Position Control Mode
ﬁ Torque Limit Used for configuring Torque limit used in all Control Modes
- Deceleration Stop/ Used for configuring Stop processes in case of emergency or
zusy  Emergency Stop/Quick Stop  drive limit switch input active
Vibration Control Parameters related to Vibration Control
Dgé Switch Parameters to enable or disable functions
3 —~ . Used for selecting conditions from multiple items based on
A3 Selection :
(Yellow) your operational purposes
) . Numeric values are set for these parameters, for example,
—4  Numeric Value . . .
S pulse paired ratio or filter setup parameters.
4 [ Those parameters need power cycling for their setting
(Green) &=y Control Power Cycle changes to take effect.
2-byte data
?Dark Q 2-Byte Data (= Communications Manual: RS-485 Communications
Blue) :ﬂ 4-Byte Data 4-byte data

(=" Communications Manual: RS-485 Communications

Digitax SF Instruction Manual
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5. Parameters

i.Parameters |

Common

EIH& 55

Control mode Acceleration time 385.0
Command mode 3.0 34 Deceleration time 386.0 85
Operation mode 9.0 35 Target speed 387.0 85
Warning latch time 12.0 36
Alarm output timing 13.0 36
e e sal \/Varning/Error Detection
Torque command limit Value 1 147.0 63
Value 2 148.0 63 @
Torque limit output 1441 63 OMMEP
Servo OFF: Delay time 270 75 . [
Brake release: Delay time 238.0 75 Switch 65.0
Absolute system 257.0 76 Eﬁﬂ?gg;rcrt%n Value 87.0 51
Rotational direction 272.1 77 Delay time 89.0 51
Encoder pulse output Command Numerator 276.0 78 Position error Value 363.0 85
pulse ratio  penominator 278.0 78 Warning detection Delay time 3650 85
Switch 65.1 41

Speed error

Error detection Value 900 51

Delay time 91.0 51
Encoder pul§e output Frequency upper limit 285.0 79
Error detection Delay time 2860 79
Encoder Switch 259.0 76
Overheat detection Value 270 | 77
Encoder Battery Switch 259.1 76
Voltage drop detection  value 2680 77
Voltage dip Detection Delay time 3050 83

RS-485 Communications Drive Limit Switch inputs

Switch 8.0 35 Setup 67.0 43
Address 4.0 34 Deceleration method 67.1 43
Communication speed 6.0 34 Idling status 67.2 43
Stop bit 6.1 35 Retaining position Error counter 67.3 43
Parity 6.2 35
Minimum response time 11.0 35

Digitax SF Instruction Manual



5. Parameters
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Switch 225.0 Selection 66.0
Warning output
Timing 225.1 69 Smoothing 1 80.0 48
Moving average counter :
Filter 1 Notch frequency 74.0 46 S
Notch width 75.0 46 3
High frequency gain 76.0 46 )
Deceleration Stop Notch depth 790 47 3
- Selection 82.0 49 o
e > Notch frequenc 830 49 z
ovMiETOR quency : w
Filter 2 Notch width 84.0 50
No. | 1€~
- € High frequency gain 85.0 50
Method 224.0 68
Upon Servo Off - Notch depth 86.0 50
DBRK output after stopping  224.3 69 :
Selection 82.1 49
, Method 233.0 73
When alarm is on . Notch frequency 357.0 84
DBRK output after stopping  233.3 74 ) -
» Filter 3 Notch width 358.0 84
Release conditions 224.1 68 . .
e High frequency gain 359.0 84
Operating time 226.0 70
i Notch depth 360.0 84
Cancellation speed 227.0 70 .
Switch 2942 69 Selection 66.1 42
Wi g ; .
Upon control power failure —— Filter 4 Smoothing 2 810 48
Operating time 228.0 70 Moving average counter .
Torque command limit 151.0 64
Status during coast to stop 2321 71
Short brake operation after a stop 232.2 72
Timing 2323 72
Brake engagement Delay time 234.0 74
Rotational speed 235.0 74

Quick Stop Torque Command Filter

e

. . Switch 225.2 69 Switch 160.0 64
Smoothing filter - . .
Moving average counter 229.0 71 Low-pass filter Auto setting 160.2 65
Extension Time 236.0 75 Time constant 162.0 65
Deceleration time 239.0 75 Switch 160.1 64
. Frequency 168.0 66
Notch filter )
Width 169.0 66
Depth 170.0 66
Switch 160.3 65
) Frequency 171.0 67
Notch filter 2 -
Width 172.0 67
Depth 173.0 67
31
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5. Parameters

Position Control Mode

@Eg @%ﬁ

E

Input pulse form 32.0 Re-detection of home position sensor 645.3
Rotational direction 32.1 37 Direction 646.0 91
Input logic 323 37 Sensor polarity 646.1 92
Interpolation 32.2 37 X Switch 646.2 92

X Timeout .
Pulse ratio Numerator 34.0 38 Time 659.0 95
Denominator 36.0 38 o Switch 647.0 93
) Torque command limit

Input filter 33.0 37 Value 656.0 95
Feed forward delay compensation 66.3 42 Time to detect press stopper 655.0 95
Creep speed switch 647.1 93
Rapid speed 648.0 94
Creep speed 649.0 94
P05|t|on|ng Complete Acceleration/Deceleration time 6500 94
Amount of home position shift 651.0 94

@ 5 Home position data 653.0 95

Z-phase disabled distance 657.0 95
: | 6450 89

Home reference signal selection

Determination method 64.0 .
Encoder Z-phase selection 645.1 89
Range 68.0 44
Detection criteria Speed 69.0 44
Command Input 70.0 45
Detection delay time 71.0 45

%EQ @%@

- -

Interpolation 32.2 Inertia ratio 102.0
Pulse ratio Numerator 34.0 38 Damping ratio 103.0 52
Denominator 36.0 38 Mode switch 110.0 53
Feed forward delay compensation 66.3 42 Tuning items 110.1 53
Operation mode 642.0 88 Inertia ratio upper limit 106.0 52
Overflow detection 643.0 88 Automatic switch 120.0 59
Point number Output method 644.0 89 Control gain set Upper Limit 120.1 59
Motion of point No.0 646.3 92 Tuning constant 121.0 60
Command method 7200~ 96 Control gain set 113.0 54
Operation 7201~ 96 Inertia conditions 113.1 55
Enable/Disable 7203~ 96 Control level 114.0 56
Point table Position 7220~ 96 Control gain 1 115.0 57
Rotational speed 7240~ 97 Control gain 2 116.0 57
Acceleration time 7260~ 97 Gain FF compensation 1 117.0 58
Deceleration time 7270~ 97 Gain FF compensation 2 118.0 58
Dwell time 7280~ 97 Integral gain 119.0 59
Positioning completion 7290~ 97 Current control gain 193.0 68

Digitax SF Instruction Manual



5. Parameters

Velocity Control Mode
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Offset Tuning method 62.2 Command method 388.0 8

value 60.0 40 Acceleration time 390.0 86
Rotational direction 62.0 40 Deceleration time 391.0 86 o
Switch 62.1 40 Target speed 1 to 8 3920~ 87 _U
Input filter Numerator 48.0 38 L Switch 77.0 47 Y]
- Smoothing filter - - )
Denominator 49.0 38 Moving average time 78.0 47 3
. Numerator 50.0 39 )
Input gain ; . : o
Denominator 510 39 Velocity Control Mode: Tuning 2

Numerator 52.0 39
CCW : o=
o Denominator ~ 53.0 39 A IN
Speed limit
oW Numerator 54.0 39
Denominator ~ 55.0 39 Name -

L Switch 77.0 47 Inertia ratio 102.0
Smoothing filter - -
Moving average time 78.0 47 Damping ratio 103.0 52
. Mode switch 110.0 53
Tuning
Items 110.1 53
Control gain set 129.0 60
Control level 130.0 61
Control gain 1 131.0 61
Gain FF compensation 1 132.0 62
Integral gain 133.0 62
Current control gain 193.0 68

Torque Control Mode

!E E@

Offset Tuning method 302.2 Inertia ratio 102.0
Value 300.0 82 Damping ratio 103.0 52
Direction of rotation 302.0 82 Control level 130.0 61
Switch 302.1 82 Control gain 1 131.0 61
Input filter Numerator 288.0 80 Gain FF compensation 1 132.0 62
Denominator 289.0 80 Integral gain 133.0 62
) Numerator 290.0 80 Current control gain 193.0 68
Input gain .
Denominator 291.0 80
Numerator  292.0 81
CCw -
L Denominator  293.0 81
Torque limit
Numerator  294.0 81
CW -
Denominator  295.0 81
Speed Limit 152.0 64
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5. Parameters

2. Details of Parameters

FEENEe MM No. 3.0, No. 642.0

Settings | Default | Characteristics
INORWAORN Control mode 0to?2 0 @ | Q
Select Control Mode
Function
Use 0 Position Control Mode
1 Velocity Control Mode
2 Torque Control Mode

Settings | Default | Characteristics

NHENOMN Command mode Oto 3 1 5 2 g

Select Command Mode

Control Mode | . " ] ] )
Function o 1: Velocity 2: Torque

Use 1: Pulse train command input  Yes

2: Analog command _ Yes Yes

3: Internal command Yes Yes

FEENEe MM No. 3.0, No. 642.0

Settings | Default | Characteristics

Address 1to 32 1 B JB8aA

RS-485 communication:

Z
o
I
o

el Specify the address of the RS-485 communication.

Remark Set this parameter to a unique address for each drive.
NEIEIEMIOM No. 6.0, No. 6.1, No. 6.2, No. 8.0, No. 11.0

w0
D

NP <s-255 communication Settings | Default | Characteristics
N Communication speed Oto5 5 GBS aBaA

Specify the communications speed for the RS-485 communication.

Settings Communications Speed [bps]

0 2,400

Function 1 4,800
Lt 2 9,600

3 19,200

4 38,400

5 57,600

FEENEe e No. 4.0, No. 6.1, No. 6.2, No. 8.0, No. 11.0
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5. Parameters

Settings | Default

RS-485 communication:

o, 61 Stop bit 0,1 0

Characteristics

EEELE)

Specify the stop bit of the RS-485 communication.

Settings Stop bit

0 1-bit
1 2-bit

Function
Use

FEENEe e No. 4.0, No. 6.0, No. 6.2, No. 8.0, No. 11.0

Settings | Default

RS-485 communication:

NO. 6.2  p-Npe Oto 2 0

Characteristics

BEARD

Configure the parity of RS-485 communication.

Settings

Function 0 None
1 Even
2 Odd

FEENEe e No. 4.0, No. 6.0, No. 6.2, No. 8.0, No. 11.0

Settings | Default

RS-485 communication:

N, B0 Enable Switch 0,1 0

Characteristics

EEPEE

Enable/Disable RS-485 communication.

Settings RS-485 communication

0 Disable
1 Enable

Function

Remark Select O if you are not using RS-485 communication.

FEENEe e No. 4.0, No. 11.0

0 w0
D D

Settings | Default
0,1 0

(I\[eEHORN Operation mode

Characteristics

EEa-g

Select 170 (CN1 connector) or Digitax SF Connect (communication) as 1/0O signal input

source.
Use this parameter to clear an alarm by using Digitax SF Connect
Function /O Digitax SF Connect
Use mm (CNT Connector)
0 Enable Disable
1 Disable Enable

This item will be back to the default when the control power turns off. You

Remark can set this item only with Digitax SF Connect, not with the Setup Panel.

| Default

RS-485 communication:

e, 1. Minimum response time 0to 255

Characteristics

eI (Jse this item to adjust the response time from the drive to meet the communication

Use specifications of the host control device.

REENElelEe M No. 4.0, No. 8.0

Digitax SF Instruction Manual

35

o1
W
@
=
-]
ga
wn

sisjpweled g



5. Parameters

. . | Default | Characteristics
N[eANPHOIN \/Varning latch time 0to 200 1 E - E

Specify the length of latch time for warning output.

Setting

0 No limit
1 to 200 Latching Time = ( Setting Value ) X 50[ms]

FUBZZO” Warning Output time = Warning State time + Warning Latch time

Warning State  OFF o

Warning Output OFF ON Warning LatCh State
i Warning Latch Time _i

Close RESET to release the alarm latch and turn the warning off.

MEENEe e No. 225.0, No. 225.1

Settings | Default | Characteristics

\N[eMNEHOIN Alarm output timing

Specify when to output an alarm.

Function  Ksettings Output
0 After the motor decelerates to stop
1 Immediately after an alarm occurs

If Deceleration Stop: Method (when alarm is on) (No.233) = O (coast to stop), the alarm signal

SCUEILSI il be output regardless of this parameter setting.

NIV e train commands Settings | Default | Characteristics
Sl (nput pulse form 0to?2 0 = EE O B2

Select the input signal form of Pulse Train Command.

Settings Input Form

Function
0 Pulse and Direction
1 Quadrature phase difference pulse (A-Phase/ B-Phase)
2 Positive pulse and Negative pulse (CCW/CW)

HEEGINEN Position Control Mode
NEIEWEIOlN No. 2.0, No. 3.0, No. 32.1, No. 32.3, No. 33.0, No. 642.0

0 0
D D
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5. Parameters

Settings Default

| Characteristics

Pulse train command:

AEIEEAIN Rotational direction

Specify the rotational direction of pulse train command.

Settings Direction of Rotation

0 CCW rotation if negative direction command

s3umss 9

Function

1 CCW rotation if positive direction command

FEENEe e No. 2.0, No. 3.0, No. 32.1, No. 32.3, No. 33.0, No. 642.0

Settings | Default | Characteristics

Interpolation with pulse ratio 0,1 1 > ENO LS|

Pulse train command:

No. 32.2

sisjpweled g

Enable/Disable the interpolation to smooth a command where Command Pulse
Ratio is set.

Settings Interpolation with pulse ratio

0 Disable
1 Enable

Function
Use

FEENEe e No. 32.0, No. 34.0, No. 36.0

Settings | Default | Characteristics

Pulse train command:

Mo, 22,8 Input logic

Select a logic of how to input Pulse Train Command.

Function Input Logic
L 0 Positive logic: Count at the time of rising edge (low to high)
1 Negative logic: Count at the time of falling edge (high to low)

For pulse and direction, change the setting of this parameter will reverse the direction signal (DIR)
logic.

FEENEe e No. 32.0, No32.1

Remark

Pulse train command: Settings Default Characteristics

Input filter Oto 15 4 %u,gg

It helps to reduce possibility of malfunctions caused by noise.
This parameter has to be set when Pulse train command input is open collector.

No. 33.0

Select a value according to pass-through pulse width (max frequency) of pulse train input. If a value
selected did not eliminate the malfunction, select a higher value.
() recommended when Input

Pass-Through Pulse Width [ns] Pass-Through Pulse Width [ns]

0
D

Function 0 No filter 8 600 (500 kHz)
Use 1 25 9 800
2 50 (4 MHz) 10 1,000
3 100 11 1,200
4 150 (2 MHz) 12 1,600 (250 kHz)
5 200 13 2,000
6 300 (1 MHz) 14 2,300
7 400 15 3,100
NEEIEC e No. 3.0, No. 32.0
(=" El Appendices
37
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5. Parameters

Default Characteristics

Pulse train command:
Ratio (numerator) 1 to 65,535

1,000 > Il )1
Pulse train command: [pulse/rev] @ 5 .ﬁ

Ratio (denominator) 110 65,535

No. 34.0

No. 36.0

Use these two parameters to set the multiplier and divider for the position command
pulse.

When the pulse count per rotation of host command is not equal to its counterpart of motor, select
one of the following for (numerator)/(denominator).

(numerator) = (motor pulse count per rotation) /4=32,768
(denominator) = (host command pulse count per rotatio) /4

__ motor pulse count per rotation __ motor pulse count per rotation / 4
Function host command pulse count per rotation host command pulse count per rotatio / 4
Setting Example unit: [pulse/rev]
A B C(=AX1/4)
Host Command
Pulse count per rotation |No. 34.0 No. 36.0
16,384 4,096
10,000 2,500
32,768 (=131,072 M) +4)
4,096 1,024
4,000 1,000

*) 131,072 is the pulse count per rotation of the motor.
Thtetdefault setting values are assumed 131072 pulses of the host command pulse number per a
rotation.

Range of Pulse Ratio (numerator/denominator)
- Pulse train command: x0.001 to x1,000
- Internal Position Command: x1 to x1,000

Remark

FEENEe e No. 276.0, No. 278.0

Analog velocity: Range | Default | Characteristics

Input filter (numerator) 0 to 65,535 16,000

Analog velocity: Tﬁ E

Input filter (denominator) 11065535 65535

No. 48.0

No. 49.0

These two parameters are used to configure a low-pass filter, which suppresses
the noise component of analog velocity command input.

Function
Use Setting Noise Resistance Command Response
small strong slow
large weak fast

HEEOIIHIEN Analog Velocity: Input filter switch (No.62.1) = 1 (Enable)

The ratio of N0.288.0 (numerator) to No.289.0 (denominator) must not be higher than 1.

Remark If the ratio = 1, filtering will not take effect.

FEENEe NI No. 62.1

w0
D
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5. Parameters

Default | Characteristics

Analog velocity: ‘

No. 50.0 Input gain (numerator) 0 to 65,535 Maximum U-I
Rotational e @9 U MO W
No. 51.0 Analog velocity: 110 65.535 Speed s E g_r_
I Input gain (denominator) ' of Motor =
[%2]

Analog velocity command Input Gain.

Set the value of a rotational speed corresponding to input voltage.

Functi
HICHON When (numerator/denominator) = 1/2, a motor rotational speed is a half of maximum command o
input voltage (£ 10 V). -
The motor rotational speed is max (+ 10 V) when (numerator/denominator) = 1. Q
Q
By using this gain, you can adjust the position proportional gain of the host controller. g
—t
®
o 520 | Default | Characteristics @
S CC\WV speed limit (numerator) 0to 65,535 | Maximum
Rotational A Y (|
No. 53.0 Analog velocity: 110 65535 Speed s g
S CC\WV speed limit (denominator) ' of Motor

Analog velocity command: CCW speed limit.
Function

CCW Speed Limit = Maximum rotational speed X

w0 w
D D

No. 540 \ Deault | Characteristics
CW speed limit (humerator) 0 to 65,535 Maximum
Rotational | gre ol (!
No. 55.0 Analog velocity: 1t 65535 Speed 5} g
I C\\V speed limit (denominator) ’ of Motor

Analog velocity command: CW speed limit.

Function

C
D
()

CW Speed Limit = Maximum rotational speed X

Maximum Rotational Speed of Motor

Motor Model Maximum rotational speed
[rpm]

MM500, MY500,
MM101,  MY101,
MX201,  MZ201, 6,000
MX401,  MZ401,
MX751,  MZ751,
MA201,  MH201,

MA401, MH401 >.000
MA751,  MH751 4,500
MM102, MH102,

MM152, MH152, 3,000
MM202
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5. Parameters

Default Characteristics
Offset value 32,768 to +32.767 0 \g _R.:83

No. 60.0 Analog velocity:

Set the offset value when Analog velocity: offset tuning method (62.2) = 1 (manual).

Connect power for the analog command, having the input voltage of O V, and adjust this parameter
such that the rotational speed becomes O rpm.

Function

1. For CCW rotations, set this parameter to a negative number, and for CW rotations,
set to a positive number.

2. If the actual rotational speed is beyond the = 10 rpm range, set this parameter to
+ 50 and check the motor motion.

HEIECHIEN Analog velocity: Offset tuning method (62.2) = 1 (manual)

NEEIEe IO No. 62.2

Settings | Default | Characteristics

Rotational direction 0.1 1 aaa/a

No. 62.0 Analog velocity:

Select the rotational direction of analog speed pulse train input.

Function [ settings Negative Voltage Input Positive Voltage Input
= 0 CCW Rotation CW Rotation
1 CW Rotation CCW Rotation
NI - el velociy Settings | Default | Characteristics
5 0 . . (=5IN {
Input filter enable switch 0,1 1 g g o2
Enable/Disable Input filter for Analog Velocity Command.
Function This filter is a first-order IR filter. Use it if there is too much noise in analog command.
Use  |Settings
0 Disable
1 Enable

Settings | Default | Characteristics
Offset tuning method 0.1 1 anoa/a

Select either auto or manual method for offset tuning of Analog Velocity Command.

No. 62.2 Analog velocity:

For manual adjustment, use the parameter Analog velocity: offset value (60.0) for tuning.

Offset tuning method

Auto:
Select this to automatically adjust the offset value, such that the speed
command becomes O rpm with the input voltage at the time of servo on.

Function

Manual:
Select this to manually adjust the offset value, such that the speed
command becomes 0 rpm with OV input voltage.

—

w0 wn
D D

FEENEe e No. 60.0
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5. Parameters

Settings Default | Characteristics

Positioning complete:

No. 64.0 Determination method

Select one of two methods to output the Positioning Complete signal.

Signal Output Conditions
Settings | Position Pulse Train ,
Error |opeed command input Parameter settings

Function Detection criteria
Use @) = - Range (68.0)
- Speed (69.0)

Detection criteria
- Range (68.0)
- Speed (69.0)
- command input (70.0)

s3umss 9
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FEENEe MO No. 68.0, No. 69.0, No. 70.0, No. 71.0

Settings | Default | Characteristics

Ne. ©5/0 Select switch Oto3 1 @ @ =N @

Position error detection:

O
O

Specify what to output when excessive position error is detected.

Settings Output selection

0 No detect (No output)

Function 1 Alarm output
Use 2 Warning output
3 Alarm and Warning output

When using Torque command limit, select O (No output) so that an alarm will not occur in a torque
limit state.

No. 87.0, No. 89.0, No. 363.0, No. 365.0
No. 65.1 Speed error detection: Settings \ Default \ Characteristics
N Fnable switch 0,1 1 ﬁ 2l - @

Enable/Disable Speed Error Detection.

Settings Speed error detection

Function i Disable
Use
1 Enable

When using Torque command limit, select “Disable” so that an alarm will not occur during limiting.

No. 90.0, No. 91.0
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5. Parameters

Settings | Default | Characteristics

Select switch Oto3 0 na=83

Position command filter 1:

Select no filter or one of the three filters:

Settings Filter Type

Function 0 None
Use 1 Smoothing 1
2 Notch
3 7 -Notch

If you are to use Smoothing 1, try Filter 4 (Smoothing 2) first.
NEIEIEe Mo No. 80.0, No. 74.0, No. 75.0, No. 76.0, No. 79.0

=" M Tuning

Up to four levels of Position command filter are available.

Position command filter
Filter 1 Filter 2 Filter 3 Filter 4

|Select 66.0>j |Select 82.0>j |Select 82.1 >—; | Select 66.1>—;
0 0 0 0

ﬂl Smoothing|
1

Position &
Ll Velocit
Controller

Smoothing!
M smogning| | |y,

" —

N
ad
N

i Notch 1 E Notch 3 |||
1 E 7 -Notch 1||3 v -Notch 2||3 E 7 -Notch 3|3

Block Diagram of Position Command Filter (Details)

Settings | Default | Characteristics

Enable Switch 0,1 1 @ @ a @

Position command filter 4:
No. 66.1 " '

Enable/Disable Position command Smoothing Filter 2 for Filter 4.

Settings

0 Disable
1 Enable

Function

NEINEILS If you are to use Smoothing 1, try Filter 4 (Smoothing 2) first.
NGIEIe Mol NoO. 81.0

(=" " Tuning

Settings | Default Characteristics

Feed forward delay compensation 0.1 1 g > ENO LS|

No. 66.3 Pulse train command:

(%)
D

Enable/Disable Feed Forward Delay Compensation in Position Control Mode.

Settings Feed forward delay compensation

0 Disable
1 Enable

Function

Usually, set 1 (enable)

Remark You can set this item only with Digitax SF Connect, not with the Setup Panel.

Digitax SF Instruction Manual
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5. Parameters

Settings Default Characteristics

Drive limit switch input: Setup 0to3 0 @ E | @
Co g e S

By installing sensors at the ends of linear motion, you can restrict the drive within
the motion range.

When “enable” is selected for this parameter, starting the motor will be blocked by I/O input ON.
Function Settings CW Drive limit switch input CCW Drive limit switch input

Use 0 Disable Disable
1 Enable Disable
2 Disable Enable
3 Enable Enable

NEEIE MO No0.67.1, No. 67.2, No. 67.3

Drive limit switch input: Deceleration Settings | Default | Characteristics
method Oto2 1

e~ (!
Drive limit switch input: Idling 01 0 @ E aal E
status '

Select the deceleration method upon drive limit switch input and specify the
idling state after the motor stopped its motion.

Use one of the following four combinations.

Possible Deceleration method Idling status
Combinations (67.1) (67.2)

Function
vse 1 0: Coast to stop
0: Coast to stop
2 1: Short Brake
3 ) 1: Zero Clamp
2: Quick Stop
4 0: Coast to stop

OIS Drive limit switch input: Setup (67.0) = 1, 2 or 3 (Enable)

FEEIEe NI No.67.0, No. 67.3

Drive limit switch input: Settings | Default Characteristics

Retaining position error 0,1 0 @ E AN @

counter
Motor's stopping upon drive limit switch input results in position error
from the input pulse.

Use this parameter to select either keep or clear that position error.

Function
Use
0 Keep
1 Clear

NEEIEo e No0.67.0, No.67.1, No. 67.2
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5. Parameters

Default Characteristics

L B olE

Positioning complete:

MR Detection criteria - Range 0to 32,767

40
[encoder pulse]

Set the value for a pulse range (position error) to determine Positioning
Complete.

Position Error

i Positioning Complete
—>

Function
Use

(=}

Range

When positioning is complete, the signal POSIN (positioning complete) will be output to the
host controller.

FEEWEe MM No. 64.0, No. 69.0, No. 70.0, No. 71.0

Default Characteristics

ma.c0g

Positioning complete:

AR Detection criteria - Speed 0to 32,767 ‘ (See below)

Set the upper limit for a speed to determine Positioning Complete.

Conversion to Rotational Speed
50 W to 750 W 2 pulse/160 ps 5.72 [rpm]
1 kW to 2 kW 2 pulse/200 s 4.58 [rpm]
Velocity

Function

i Positioning Complete
Use ! g P

—

Positioning Complete
Velocity

o

When positioning is complete, the signal POSIN (positioning complete) will be output to the
host controller.

NEEIEMEeN No. 64.0, No. 68.0, No. 70.0, No. 71.0
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i 5. Parameters

Positioning complete:
Detection criteria - Command Input

No. 70.0

Set the value for a pulse train command input
Complete.

50 W to 750 W 0 pulse/160 us
1 kW to 2 kW 0 pulse/200 s
Function Velocity

Use

Motor Capacity Default | units[encoder pulse] | Conversion to Rotational Speed

Default Characteristics U_I
0to 32,767 ‘ (see below) |10 £ 2 O =)

wn
D

(Speed) to determine Positioning %r’
(0)¢]
wn

0 [rpm]

0 [rpm]

' The setting value of No.70.0

Velocity Command — Positioning Complete

v
o
QL
=
Q
3
[0}
—
0]
=
%]

°l

host controller.

Time

When positioning is complete, the signal POSIN (positioning complete) will be output to the

Positioning complete:
Detection delay time

No. 71.0

Characteristics

ma.:cag

Default
0 to 65,000 ‘ (See below)

Specify the delay time to output Positioning C
controller after Positioning Complete conditio

50 W to 750 W
1 kW to 2 kW

20
16

160 ps
200 ps

Position Error

Function
Use

Positioning Complete

omplete signal (POSIN) to the host
ns are met.

Motor Capacity | Default

3.2 [ms]
3.2 [ms]

i Positioning Complete
—

o

Range

1
1
1
T
1
1
L
1
1

P

Detection delay time

No. 64.0, No. 68.0, No. 69.0, No. 70.0

Digitax SF Instruction Manual
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5. Parameters

Characteristics

=lo)e

Position command filter 1:

Ne: 7540 Notch frequency 10 to 2,000 ‘ (0.1 Hz]

Function

Use Set the notch frequency for Position command filter 1.

HEEOIIHIEN Position command filter 1: Type (66.0) = 2 (Notch) or 3 (7 -Notch)
NEEIE MO No. 66.0, No. 75.0, No. 76.0, No. 79.0

(= ™ Tuning

Default Characteristics

ma.caa

Position command filter 1:

AERERE Notch width 128 to 2,048 ‘ 512

Set the width of notch of Position Command Filter 1.

Function  f Setting Notch Width
Use smaller narrower
larger wider

HEEIISIEN Position command filter 1: Type (66.0) = 2 (Notch)
NEEIEe MO No. 66.0, No. 74.0, No. 79.0

(= ™ Tuning

Default Characteristics

=lo)e

Position command filter 1:

MR 1iigh frequency gain 50 to 200 ‘ 100

Set the high frequency gain of Position Command Filter1.

Setting

50 x0.25
100 x1
200 x4

Smaller setting value gives better vibration suppression.
Larger setting value gives faster motion.

Function
Use

HEEGPINIEN Position command filter 1: Type (66.0) = 3 (7 -Notch).
NCIEWEIOMIOMN No. 66.0, No. 74.0, No. 79.0

=" H Tuning
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5. Parameters

Function
Use

NEENle el No. 78.0

Settings Default Characteristics

Velocit d: A
elocity comman o . % oﬁg

Smoothing filter - Enable Switch

Enable/Disable Speed Command Smoothing Filter in Velocity Control Mode.

o1
W
@
=
-]
ga
wn

This function enables the user to smooth the motion during high deceleration/acceleration from

Speed Command. In addition, this smoothing filter can be used as a countermeasure against noise
in Analog Velocity Command Mode.

0 Disable
1 Enable

sisjpweled g

Default Characteristics

Velocity command: A 1@ Ny )
Mew 780 Smoothing filter - Moving average time| 1 to 1,000 100 Q = Q

[ms] E

Set the value for Speed Command Smoothing Filter-Moving Average Time in Velocity
FVedeB Control Mode.
Use
however, this will result in a delayed response.

Velocity command: Smoothing filter switch (77.0) = 1 (Enable)

No. 79.0 Position command filter 1: D2t Chracteristics
e Notch depth 0to 100 ‘ 0 @ % u,g‘ E

Set the notch depth of Position command filter 1.

Setting Notch Depth

FuBc;teion 0 complete shutoff of notch frequency input
100 100 % pass-through

Smaller setting value gives deeper filter.
Larger setting value gives shallower filter.

osition command filter 1: Type (66.0) = 2 (Notch) or 3 (r-Notch)

No. 66.0, No. 74.0, No. 75.0, No. 76.0
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5. Parameters

Default | Characteristics

Position command filter 1: ‘
Smoothing 1 - Moving average counter| 1 to 6.250

5 ol (!
Position command filter 4: (See below) @ !;_@g 5o E

Smoothing 2 - Moving average counter 110 1.250

No. 80.0

No. 81.0

These items are used to smooth the speed changes during high deceleration/
acceleration, and can be used to suppress vibrations at settling time as well.

Use Filter 4 (Smoothing 2) first.
To increase the smoothing effect further, use Filter 1 (Smoothing 1).

A larger value makes acceleration and deceleration smoother, but the response will become slower.
See the table below for the delay time calculation formula.

Filter 4 (Smoothing 2) suppress the vibrations caused by the Gain FF compensation 2.
Motor Capacity Delay time Calculation Formula
50 W to 750 W 0.16 ms

X (moving average count) = delay time
1 kW to 2 kW 0.2 ms

) H Setup of Vibration Suppression

Function Positioning will take longer as much as the delay time specified above. Set this item within the range acceptable to the equipment.
Use @ Check the vibration interval in waveforms of position error and torque command at settling time.

@ Calculate the moving average count as described below.

® Using Filter 4 may reduce the resonant vibrations.

@ If suppression of the vibrations is not effective enough, recalculate the moving average count based on the vibration interval,
and set it to Filter 1.

Motor Capacity |Moving average count and Vibration interval to compress

50 W to 750 W 6.250

X (vibration interval [s]) = Moving average count

1 kW to 2 kW 5,000

Default

Motor Capacity Filter 1 Filter 4
50 W to 750 W 25 10
1 kW to 2 kW 20 10

The default value of Position command filter 1: Type (66.0) is O (no filter).

Position command filter 1: Selection (66.0) = 1 (Smoothing 1)

FEiEeilis Position command filter 4: Selection (66.1) = 1 (Enable)

Before setting this parameter, wait at least 3 secs after the motor stops. In addition, configure it
when the command pulse is not present.

CENEILSIN Sctting this parameter during pulse input or presence of residual pulse could cause positioning
failure.

The larger the setting is, the longer the delay time from command input will be.

HEENEe M No. 66.0, No. 66.1

="’ Tuning
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5. Parameters

Position commandlfilier 2: Settings Default Characteristics

No. 82.0 Selection

Set the Position Command Filter 2.

Settings Filter Type

0 None

o1
W
@
=
-]
ga
wn

Function
1 Reserved (Do not use)
2 Notch

3 7 -Notch

FEEWEe MM No. 83.0, No. 84.0, No. 85.0, No. 86.0

=" H Tuning

Position command filter 3: Settings Default Chracteristics
Selection o3 | o BEZIEE

Set Position Command Filter 3.

Settings Filter Type

sisjpweled g

No. 82.1

Function 0 None
1 Reserved (Do not use)
2 Notch
3 7 -Notch

NCIEIEe MO No. 357.0, No. 358.0, No. 359.0, No. 360.0

(=" ™ Tuning
Position command filter 2- Default Characteristics
No. 83.0 ' 10 a1 9 I
Notch frequency 10 to 2,000 ‘ [0.1Hz] @ Q ) @

EUSEIIN et the notch frequency for Position command filter 2.

HEEIIHIEN Position command filter 2: Select (82.0) = 2 (Notch) or 3 (7 -Notch)
NEIEIEe oM No. 82.0, No. 84.0, No. 85.0, No. 86.0

w0 w 0
D D D

(=" ® Tuning
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5. Parameters

Default Characteristics

Position command filter 2:

AR Notch width 128 to 2,048 ‘ 512 ‘@5@%

Set the notch width of Position Command Filter 2.

Function  f Setting Notch Width
Use smaller narrower
larger wider

HEIECIHIEN Position command filter 2: Select (82.0) = 2 (Notch)
NEIEIEe oM No. 82.0, No. 83.0, No. 85.0. No. 86.0

Position command filter 2: Default Characteristics
No. 85.0 . . =) Il (!
High frequency gain 50 to 200 ‘ 100 ‘@ [.:a4

Set the high frequency gain for Position Command Filter 2.

Setting

Function 50 x0.25
100 x1
200 x4

Smaller setting value gives better vibration suppression.
Larger setting value gives faster motion.

HEEGISIEN Position command filter 2: Type (82.0) = 3 (7 -Notch)
NCIEWEIOMOMN No. 82.0, No. 83.0, No. 86.0

Default Characteristics

Notch depth 0to 100 ‘ 0 ‘@ @ =5 Q

No. 86.0 Position command filter 2:

Specify the notch depth of Position Command Filter2.

0 complete shutoff of notch frequency input
100 100 % pass-through

Smaller setting value gives deeper filter.
Larger setting value gives shallower filter.

Function
Use

HEEOIIHIEN Position command filter 2: Select (82.0) = 2 (Notch) or 3 (7 -Notch)
NEEIEle MM No. 82.0, No. 83.0, No. 84.0, No. 85.0

wn
D
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5. Parameters

Default Characteristics

Position error detection:

No. 87.0 Value 0to 2,147,483,647

196,608
[encoder pulse]

This parameter sets a threshold value for a position error detection.

Function

o1
W
@
=
-]
ga
wn

The higher the value, the less likely to detect position error.
(The initial value of 196,608 is equivalent to pulse count of rotor 1.5 rotations.)

HEIEGHIEN Position error detection: Switch (65.0) = 1 (Enable)
NEEIEROM No. 65.0, No. 89.0

Default Characteristics

Position error detection:
No. 89.0

sisjpweled g

Delay time 0to 32.767 ‘ (See below) | T (@) .2 - =
This parameter sets a delay time for a position error (Alarm No.6) to be output
after the position error exceeded the setting of [Position error detection value
(87.0)]
Function ) )
Use The higher the value, the longer it takes for the error to be output.
otor Capaciy Defaut
50 W to 750 W 250 [160 s]
40 [ms]
1 kW to 2 kW 200 [200 ps]

HEIECHIEN Position error detection: Switch (65.0) = 1 (Enable)
NEEIEMIOM No. 65.0, No. 87.0

Default Characteristics

Speed error detection:

No. 90.0  RyAHs 0 to 32,767 ‘ (See below)

5 @ - @

This parameter sets a threshold value for a speed error detection.

The higher the value, the less likely to detect a speed error.
Notor Copacty Dcfault ——[speed Conversion

50 W to 750 W 524 [encoder pulse/160 ps]
1 kW to 2 kW 655 [encoder pulse/200 ps]

Function

1,499 [rpm]

HEERIISIEN Speed error detection - Switch (65.1) = 1 (Enable)
NEIEICe Mol No. 65.1, No. 91.0

Default Characteristics

@ @ s - %

Speed error detection:

AR Delay time 0to 32,767 ‘ (See below)

This parameter sets a delay time for a speed error (Alarm No.5) to be detected
after the speed error exceeded the setting of “Speed error - Detection
value™ (90.0).

Function ) ) )
Use The higher the value, the longer the error detection time.
Motor Capacity Default Converted to Time
50 W to 750 W 250 [160 ps]
40 [ms]
1 kW to 2 kW 200 [200 ps]

HEIEOIISIEN Speed error detection - Switch (65.1) = 1 (Enable)
NEEIEe Mol No. 65.1, No. 90.0

w w0
D D
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5. Parameters

Tuning: Default Characteristics
No. 102.0 A 250 W
Inertia ratio 100 to 10,000 ‘ (%] ﬁ Q o

Specify the ratio of the device load inertia to motor rotor inertia (moment of inertia).

- ,
Function Inertia Ratio = (Load Inertia) (Rotgr Inertia) . 400 [9%]
Use (Rotor Inertia)

Inertia ratio is estimated by auto-tuning. When estimation is difficult (for example, too large an inertia ratio
or too large a torque value), you can enter a calculated value of load inertia.
If vibration occurs after deceleration or acceleration, increase the inertia ratio.

The inertia ratio being too large or too small will cause noise.

(=" ® Tuning

Tuning: Default Characteristics
No. 103.0 = . 100 9
Damping ratio 100 to 5,000 ‘ (%] 5 Q o @

This parameter can be used for tuning to improve poor settling due to viscous friction,
or too large an inertia ratio.

Function

Use Increasing (or decreasing) this parameter value in event of overshoot (or undershoot respectively)

may make the settling time shorter.
The value of this parameter is estimated along with inertia ratio simultaneously if Tuning: Mode switching
(110.1) = 2.

Position Control Mode, Velocity Control Mode

I Default Characteristics
No. 106.0 g 3,000 3
; B Inertia ratio upper limit 100 to 10,000 ‘ (%] 5 Q -1 @

Function
Set the upper limit of the inertia ratio automatically adjusted in Quick Tuning.

Tuning: Control gain set - Automatic switch (120.0) : 1 (Enable)

FEENEe e No. 110.1, No. 120.0
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5. Parameters

Tuning: Settings Default Characteristics
No. 110.0 > -
Mode switch 1,2 ‘ 2 = 12 =R

Select a tuning condition depending on the direction of load or the presence of
unbalanced load.

Function ¥ settings Motion direction of the device connected to the motor
1

Use Standard Horizontal axis force

o1
(2]
@
=
-]
ga
wn

2 Offset Load Non-horizontal axis force

Use Offset Load Mode even for the case of axis force (horizontal motion)

Position Control Mode, Velocity Control Mode

No. 110.1

(=" ™ Tuning

Settings Default Characteristics

ltems 0to2 ‘ 0 ‘ EHEa-3

Tuning:

sisjpweled g

Select Start or Stop for tuning depending on your choice of items to be estimated.

Estimate items

Function | >€ttings (Tuning) inertia ratio
Use 0 (stop) no estimate ,
no estimate
1 (start) )
estimate :
2 (start) estimate

HEIECIHIEN Position Control Mode, Velocity Control Mode

(= ™ Tuning
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5. Parameters

Default Characteristics
Tuning: -
N Position control mode - Control gain set 5to 45 15 %@ E Q

Select one control gain set for Position Control Mode.

Control Gain 1 (115.0), Control Gain 2 (116.0), and Integral Gain (119.0) are set to the preset
values of pairs.

Noise Solutions
@ Use Torque command filter: Notch filter (such as 160.1).
@ Decrease the value of Integral Gain (119.0).

Function 3 Decrease the value of Control Gain 2 (116.0).

Use
If the above does not work, lower the Control Gain Set.

5 slower lower longer lower

t t t 1 i

! ! ! i !
45 faster higher shorter higher

Position Control Mode

- Too large a value in this parameter may cause noise.

- The default value varies depending on the setting of Position Control Mode - Inertia conditions
(113.1).

- If Torque command filter: Low-pass filter - Auto setting (160.2) = 1 (auto setting ON), then Torque
command filter: Low-pass filter - Time constant (162.0) will be included in the gain set.

(EERCRIM No. 113.1, No. 114.0, No. 115.0, No. 116.0, No. 117.0, No. 118.0, No. 119.0, No. 162.0
(=" ® Tuning
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5. Parameters

Settings Default Characteristics

NORRERY [nine: oo 3 X e -2

Position control mode - Inertia conditions

Set the inertia conditions for Position Control Mode.

o1
(2]
@
=
-]
ga
wn

This parameter is used to determine the ratio of Control Gain 1 (115.0) to Control Gain 2 (116.0),
which would be appropriate to equipment characteristics.

Settings

Function 1 Heavy-load equipment or equipment with substantial load fluctuation ul
Use Equipment with low rigidity, robot arms, and so on 3

5 (medium setting) %

For example, general transport machines o}

o

3 Light-load equipment n

Equipment that demands high-speed operation or requires settling

Position Control Mode
NEENEle Mo No. 113.0, No. 115.0, No. 116.0

(=~ H Tuning
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5. Parameters

Default Characteristics

No. 114.0 [k o 45 s | BEd-2

Position control mode - Control level

Set the Control Level of Position Control Mode.

With this parameter, both Control Gain 1 (115.0) and Control Gain 2 (116.0) can be set to
pairs of preset values.

In Digitax SF Connect, set this parameter under the [Waveform Monitor] tab.

Noise Solutions
@ Use Torque command filter: Notch filter (such as 160.1).
@ Decrease Position control mode - Integral gain (119.0).
FUBCUOH ® Decrease Position control mode - Control gain 2 (116.0).
se

If any of the above does not work, decrease the Control Gain Set value.

5 slower lower longer lower

t t t t t

! | ! ! |
45 faster higher shorter higher

HEEGISEN Position Control Mode

- Setting Control Level will invalidate the setting of Control gain set (113.0).
Remark - The specified values of Control Gain 1 (115.0) and Control Gain 2 (116.0) vary depending
on Inertia conditions (113.1).

FEEN el No. 113.0, No. 113.1, No. 115.0, No. 116.0

(=" ® Tuning
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5. Parameters

Default Characteristics U_I
Tuning: A -
Position control mode - Control gain 1 5 to 1,000 S0 @ E 3 Q R
[rad/s] % s
- P
=
Q

Set Control Gain 1 for Position Control Mode.

Function . . -
Il Increasing this parameter value reduces position errors after the command becomes zero.

Increase it when the position error convergence at the time of settling is not good.
Set a value smaller than the value of Control Gain 2 (116.0).

HEIEEIHIEN Position Control Mode

- Making a change to any of the following will also change other tuning parameters (such as Control
Gain 2) to the prearranged parameter set all at once.
Control Gain Set (113.0)
Inertia conditions (113.1)
Control Level (114.0)
- To reduce the position error of the command being input, raise Control Gain 2 (116.0).

U
-
o
o
o
3
®
—t
®
@
[%2]

Remark

0
D

NEIEIEe oM No. 113.0, No. 113.1, No. 114.0, No. 116.0, No. 117.0

(=" H Tuning
Default Characteristics
Tuning: u
No. 116.0 [k 200 ma-.- =

Position control mode - Control gain 2| 80 to 5,000 [rad/s] %

Set Control Gain 2 for Position Control Mode.

Increasing this parameter value decreases the position error during command input. Increasing the

parameter value provides faster command response; however, too large a value may result in noise.
Set a value larger than the value of Control Gain 1 (115.0).

Function
Use

Noise Solutions
@ Use Torque command filter: Notch filter (such as 160.1)
@ Lower Integral Gain (119.0)

If the above does not work, decrease the Control Gain 2.

HEIECIHIEN Position Control Mode

- Making a change to any of the following will also change other tuning parameters (such as Control
Gain 1) to the prearranged parameter set all at once.
Control Gain Set (113.0)
REETS Inertia conditions (113.1)
Control Level (114.0)
- To reduce position errors after the command becomes zero, increase the value of Control
Gain 1(115.0).

NEIEWEololN No. 113.0, No. 113.1, No. 114.0, No. 115.0, No. 118.0

(= " Tuning
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5. Parameters

Default Characteristics

Tuning: [y [
Mew 1L Position control mode - Gain FF compensation 1| 0 to 15,000 10.000 @ E — @

[0.01 %] %

Set the Feed Forward Compensation Rate (speed) with respect to [Control Gain
1 (115.0)] for Position Control Mode.

Using this parameter is effective to shorten the settling time.

Function
Adjust this value after setting the following:

Inertia ratio (102.0), Control gain set (113.0), Control level (114.0),
Control gain 1 (115.0), Control gain 2 (116.0)
Too high a value of this parameter will result in overshooting, and too low in undershooting. Set
a relatively moderate value.

HEEERRIHIEN Position Control Mode
NEIEIEe Mo No. 113.0, No. 115.0, No. 118.0

(=" " Tuning

Characteristics

Tuning: @« Y .
Position control mode - Gain FF compensation 2| 0 to 15,000 0 @ = E

[0.01 %] %

%ﬁ% E%egdi?g\é\/raﬁ% SCI‘tcl)ép]pegrs] rt(i)?%aég. (Torque) with respect to [Control Gain 2

Using this value will reduce position errors during operation.
Function Setting this item to around 10,000 will make the position errors during operation almost zero.
Use Raise the value of this item only after reducing the position error, by using Gain FF Compensation 1

(117.0) at settling.

Noise Solutions
Adjusting Filter 4: Smoothing 2- Moving average counter (81.0) may reduce the noise.

Position Control Mode
EEEe e No. 113.0, No. 116.0, No. 117.0

(== ®E Tuning
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5. Parameters

Default Characteristics

No. 119.0

Tuning: 160 @ E :;ﬁ B Q

Position control mode - Integral gain 45 to 5,000 [rad/s] %

o1
W
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Set the Integral Gain for Position Control mode.

Increasing the value of Integral Gain will improve the convergence (limited by friction or load
fluctuation) at the time of settling, and reduce position errors.

Function This will result in rigid and sensitive motion.

Noise Solutions
@ Use Torque command filter: Notch filter (such as 160.1).
@ Decrease the value of Integral Gain

HEESERRHIEN Position Control Mode

sisjpweled g

This parameter will reset to the default if Inertia conditions (113.1) or Control Gain Set (113.0) is

R changed.

NEElle el No. 113.0

(== HTuning
Settings Default Characteristics
No. 1200 [EACUIES o 0 M= -3
Control gain set — Automatic Enable switch %
Enable/Disable Auto Tuning for Control Gain Set
Function
= 0 Disable
1 Enable

HEEGISEN Position Control Mode

Only Quick Tuning Mode with the Setup Panel. This
parameter is not displayed in Digitax SF Connect.

Remark

FEENEe e No. 106.0, No. 120.1

0
D

Default Characteristics

No. 120.1 | % H.41-4A

Control gain set - Upper limit 5to 45 15

Functi
Set the upper limit of Control Gain Set in Auto Tuning of Control Gain Set.

Position Control Mode
HEENEe M No. 106.0, No. 120.0
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5. Parameters

Default Characteristics

Tuning: [y
No. 121.0 yentes gain set - Tuning constant 1 to 200 24 g E = Q

Function
Use

Prerequisite Position Control Mode
9 Tuning: Control gain set - Automatic switch (120.0) : 1 (Enable)

This parameter is not displayed on the Setup Panel.

HEEIEe IO No. 120.0

This parameter is used for Quick Tuning. Usually the default value is used.

It is a constant of proportionality to calculate (Control Gain 1 + Control Gain 2) based on the Inertia
ratio setting value in their inverse proportionality.

Set it to a small value only if Quick Tuning has caused vibration in an extremely poor rigidity
equipment.

| Default | Characteristics
Tuning: X [y
e, 2 Velocity control mode - Control gain set 1to 46 15 E adil

Set the Control Gain Set for Velocity Control Mode.
With this, Control gain 1 (131.0) and Integral gain (133.0) will be set to the default together.

Noise Solutions
™ Use Torque command filter: Notch filter (such as 160.1)
@ Decrease Integral gain (133.0)

FUBCUO” If the above does not work, lower the Control Gain Set.
se
1 slower lower longer lower
t t t i t
! ! ! ! !
46 faster higher shorter higher

Velocity Control Mode

- Too large a value may result in noise.
Remark - If Torque command filter: Low-pass filter constant (162.0) is set to 1 (auto setting ON), Torque
command filter: Low-pass filter auto setting (160.2) will be included in the gain set.

NEIEIEo oM No. 131.0, No. 132.0, No. 133.0, No. 162.0

(=" | Tuning
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5. Parameters

Default Characteristics
Tuning: A < -
e, B0 Velocity control mode - Control level 1to 46 15 E 2 Q

Specify the Control Level for Velocity Control Mode.

o1
W
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Sets Control Gain 1 (131.0) to the preset value which was prepared for each required
control level.

Noise Solutions

@ Use Torque command filter: Notch filter (such as 160.1). v
@ Decrease Integral Gain (133.0). 5
Function )
Use If any of the above does not work, then lower the Control Level. g
—t
;
1 slower lower longer lower
t i t 1 i
! ! ! i |
46 faster higher shorter higher

HEEGNSIEN \Velocity Control Mode

Remark Setting Control Level will invalidate the setting of Control gain set (129.0).

NEIEIEe Mo No. 129.0, No. 131.0, No. 133.0, No. 162.0

(=" " Tuning

Default Characteristics

Tuning:
Velocity control mode - Control gain 1

No. 131.0 399

100 to 6,000 [rad/s]

Set Control Gain 1 for Velocity Control Mode.

The larger this parameter is, the smaller the speed error relative to the command the command
being input will become.

Increasing this parameter value provides faster command response; however, too large a value may

result in noise.
Noise Solutions

@ Use Torque command filter: Notch filter (such as 160.1).
@ Decrease Integral Gain (133.0).

Function

If any of the above does not work, lower the Control Gain 1.

HEEONHIEN \elocity Control Mode

Making a change to any of the following will also change other tuning parameters (such as Gain FF
Compensation 1) to the prearranged parameter set all at once.

- Control gain set (129.0)

- Control level (130.0)

Remark

wn
D

NEENEe M No. 129.0, No. 130.0, No. 132.0

(=" | Tuning
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5. Parameters

Default Characteristics

Set Feed Forward Compensation Rate with respect to Control Gain 1 for
Velocity Control Mode.

Tuning:
Velocity control mode - Gain FF compensation 1

No. 132.0

0
[rad/s]

0 to 15,000

Increase the value of this parameter to provide faster command response. In the event of noise,
decrease the setting by a small amount.

Function
Use

Velocity Control Mode

No. 129.0, No. 130.0, No. 131.0, No. 133.0, No. 162.0

(= M Tuning

Increase the value of Integral Gain to improve the convergence (interfered by friction or load fluctuation)
at the time of settling, and reduce position errors.
This will result in rigid and sensitive motion.

Noise Solutions

Default Characteristics
Tuning: A W
No. 133.0 : : 300 E G g
Velocity control mode - Integral gain 45 to 5,000 [rad/s] E
@ Use Torque command filter: Notch filter (such as 160.1).

Set the Integral Gain for Velocity Control Mode.
Function
Use
@ Decrease the value of Integral Gain.
Velocity Control Mode

This parameter will reset to the prearranged value if Inertia conditions or Control Gain Set is
changed.

FEEIEMEOM No. 129.0, No. 130.0, No. 131.0, No. 132.0, No. 162.0

=" H Tuning

No. 144.0 Torque command limit: Settings Default Characteristics
; e Switch '

Enable/Disable Torque Command Limit

Error Detection
Settings Selection Position error: 65.0 Error Detection Value : 87.0, 90.0
SuReian Speed error : 65.1 Delay time : 89.0, 91.0

Use 0 Disable

0 (isable ER
1 Enable

1 (Enable) Select an appropriate value.

If you are to select 1 for this parameter, configure the above settings so that Position error (Alarm
No.6) and Speed error (Alarm No.5) will be avoided.

NEIEIEO MO No. 65.0, No. 65.1, No. 87.0, No. 89.0, No. 90.0, No. 91.0
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5. Parameters

No. 144.1

Settings Default Characteristics

Torque limit output 0to2 ‘ 0 ‘ b= -2

Torque command limit:

Function
Use

Select one of the condition sets to indicate that the motor is in a “torque limiting
state” .

o1
(2]
@
=
-]
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T-LIMIT (Pin No.17) of I/0 connector will indicate the torque limiting state, when, in each row in the

table below, 1) any of the parameters marked O is set with a valid value, or 2) the one marked with
A is not configured.

Torque Torque Motor Homing Speed
command limit: | command limit:| Max output Torque command | Limit
Value 1 Value 2 Torque value | limit value

No. 147.0 No. 148.0 No. 656.0 No. 152.0

Settings

sisjpweled g

Torque command limit switch (144.0) = 1 (Enable

0 @) O O @) A
)

NEIEIEO MO No. 144.0, No. 147.0, No. 148.0, No. 152.0, No. 656.0

No. 147.0

No. 148.0

Function
Use

Torque command limit: Range | Default | Characteristics
Value 1 0to 65,535 | (See below)

Torque command limit: 0to 65.535 2,000 ﬁ :,ﬁ - Q
Value 2 ’ [0.1 %]

Set a torque command limit value as % of the rated torque (100 %).

Two torque command limits can be set with Value 1 and 2.

- When TLSELT (Pin No.11) of the I/O connector is open, Value 1 (147.0) is applied.
When closed, Value 2 (148.0) will be applied.

- The setting of 3,000 or above indicates 300 % of the max rated torque.

- If the parameter is set to above 1,000, an overload error will occur in the specified time,
depending on the overload characteristic.

- Under some operating conditions, overcurrent error may occur.
If this happens, set the upper limit to 2,400.

50 W, 100 W 3,500 [0.1%]
200 W to 2 kw 3,000 [0.1%]

Torque command limit switch (144.0) = 1 (Enable)

EENEe e No. 144.0, No. 144.1
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5. Parameters

Deceleration stop: Default Characteristics
No. 151.0 e 2.400 -
Torque command limit 0to 65,535 ‘ 61 %) 5 E =a-!

If [Deceleration stop: Method (when the servo is off) (No0.224.0)] = 2 (quick stop),
set the value of torque command limit at the time of a quick stop as a ratio to the
rated torque (100 %).

Function
Use

Deceleration stop: Method (upon servo is off) (224.0)] = 2 (Quick stop)

. Default Characteristics
Analog torque:
No. 152.0 S”a 08 rorque = i
peed Limit 010 10,000 | (See below) =

Set the speed limit for Analog Torque Mode.

The setting of 3,000 or above results in 300 % of the max torque of each motor.

If the parameter is set to above 1,000, an overload error will occur in the given time, depending
on the overload characteristic.

Under some operating conditions, overcurrent error may occur.

If this happens, set the upper limit to the range with 2,400.

The default value of this parameter equals to the value of max rotation speed in the table below.

Motor Model Default [rpm]

MM500, MY500,
MM101, MY101,

, MX201, MZ201, 6,000
FUCUCUIN  \\x401, MZ401,
Use MX751, MZ751,
MA201, MH201,

MA401, MH401 =000

MA751, MH751 4,500
MM102, MH102,

MM152, MH152, 3,000

MM202

Torque Control Mode
No. 160.0 Torque command filter: Settings Default Chaacteristics
' B | ow-pass filter - Enable Switch 0,1 ‘ 1 5 % 2 - @

Enable/Disable Low-pass filter.

This filter is a first-order IIR filter.

Function . .
Use  |Settings

0 Disable
1 Enable

No. 113.0, No. 160.2, No. 162.0
=" H Tuning

No. 160.1 Torgque command filter: Settings Default Chaacteristics
' B Notch filter - Enable Switch 0, 1 ‘ 0 5 @ 21 - @
Enable/Disable Notch filter.

Function | Settings

Use 0 Disable
1 Enable

No. 168.0, No. 169.0, No. 170.0

(=" H Tuning
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5. Parameters

Heare Settings Default Characteristics
Torque command filter: .
AR | ow-pass filter - Auto setting 0.1 ‘ 0 EE-2a U1
wn
D
Enable/Disable the automatic configuration of [Torque command filter: Low-pass =
filter time constant (162.0)] according to the settings of the control gain sets; 7
Position Control Mode (113.0) and Velocity Control Mode (129.0). <
Function
Jse
0 Auto setting OFF
1 Auto setting ON ul
N
HEEISIEN Torque command filter: Low-pass filter switch (160.0) = 1 (Enable) =
NEIEWEIOlON No. 113.0, N0.129.0, No. 160.0, No. 162.0 g
= MTuning @
No. 160.3 Torque command filter: Settings Default Chaacteristics s
: s Notch filter 2 - Enable Switch 0.1 ‘ 0 ‘ 5 @ o " @

Enable/Disable Torque command Notch filter 2

Function  K'settings Torque command- Notch filter 2
Use 0 Disable
1 Enable

MEEIEe IO No. 171.0, No. 172.0, No. 173.0

=" M Tuning
No. 162.0 Torque command filter: Default Chaacteristics
Sl | Ow-pass filter - Time constant 0t 65,535 ‘ (See below) ‘ 0. :-3

Set the primary IIR filter time constant of [Torque command filter: Low-pass filter
switch (160.0)] = 1 (Enable)

Condition for Time Constant:

(0.1t00.2)
max( (wl+w2) . w,)

Motor Capacity Default [0.01 ms/rad]
50 W, 100 W 0
200 W to 2 kW 10

Function

[s] or below

HEERIHIEN Torque command filter: Low-pass filter switch (160.0) = 1 (Enable)

Example: Calculating in time unit and converting to frequency
20 [0.01T ms/rad] — 5,000 [rad/s] (equivalent to 796 [Hz])

FEENEe e No.113.0, No.160.0, No.160.2

Remark

wn
D

(= ™ Tuning

Digitax SF Instruction Manual 65



5. Parameters

o | Default | Characteristics
No. 168.0 : ' 2,500 @)
Notch filter - Frequency 0 to 2,500 Hiz) ﬁ 5_% ok T @

RS Sct the notch frequency for the Torque command filter - notch filter.

HEEOPIHIEN Torque command filter: Notch filter switch (160.1) = 1 (Enable)
NEIEIEe MO No. 160.1, No. 169.0, No. 170.0

(=" " Tuning
No. 169.0 Torque command filter: Default Chaacteristics
SRR Notch filter - Width 1016 \ 8 \ EE .-

Set the notch width of torque command notch filter.

In the default setting of this parameter, notch width=notch frequency (a factor of x1).
The larger this item is, the larger the notch width is.
In the case of multiple notch frequencies, this item increases the notch width.

Fnaen
Use 16 x2 large
12 x1.5 i)
8 x1 !
4 x0.5 small

FEEEIISIEN Torque command filter: Notch filter switch (160.1) = 1 (Enable)
NEIEIEe MO No. 160.1, No. 168.0, No. 170.0

(=" " Tuning

Default Characteristics

Set the depth at the notch frequency of Torque command Notch filter.

Torque command filter:

AERBRE Notch filter - Depth 0 to 256 ‘ 0

Setting Notch Depth

0 complete shutoff of notch frequency input
Function f !
Use ! !
256 100 % pass-through

- The larger this item is, the shallower the notch depth is.
- If the noise cannot be eliminated by setting a notch filter, increase the setting gradually
(e.g.. 50, 100, 150 and so on), which decreases the notch depth.

HEEGRIHIEN Torque command filter: Notch filter switch (160.1) = 1 (Enable)
NEIEIEe Mo No. 160.1, No. 168.0, No. 169.0

w
)

(=" H Tuning
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5. Parameters

Default Characteristics

Torque command filter:

MERARRN Notch filter 2 - Frequency 0 to 2,500 ‘

2,500
[Hz]

Function

Use Set the notch frequency of torque command notch filter 2.

o1
W
@
=
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HEIECHIEN Torque command filter: Notch filter 2 switch (160.3) = 1 (Enable)
NEEIEMIOM No. 160.3, No. 172.0, No. 173.0

(=" " Tuning

Default Characteristics

G-

Torque command filter:

ACIRFZRE N otch filter 2 - Width 11016 \ 8

sisjpweled g

Set the notch width of torque command notch filter 2.

In the default setting of this parameter, notch width=notch frequency (a factor of x1).
The larger this item is, the larger the notch width is.
In the case of multiple notch frequencies, this item increases the notch width.

Tunenon
Use 16 X2 large
12 x1.5 1
8 X1 !
4 x0.5 small

HEEORIHIEN Torque command filter: Notch filter 2 switch (160.3) = 1 (Enable)
NCIEIEe MO No. 160.3, No. 171.0, No. 173.0

=" ® Tuning

Default Characteristics

ﬁgua‘@

Torque command filter:

DERER Notch filter 2 - Depth 0to 256 ‘ 0

Set the depth at the notch frequency of Torque command Notch filter 2.

0 0 % pass-through

Function f f
Use ! !
256 100 % pass-through

- The larger this item is, the shallower the notch depth is.
- If the noise cannot be eliminated by setting a notch filter, increase the setting gradually
(e.g., 50, 100, 150 and so on), which decreases the notch depth.

HEEGNSIEN Torque command filter: Notch filter switch (160.1) = 1 (Enable)
NEIEIEe Mo No. 160.3, No. 171.0, No. 172.0

(=" " Tuning
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5. Parameters

Settings Default Characteristics

BRIB3

Tuning:

AREERE Crrent control gain switch 0.1 ‘ 0

This parameter is used to adjust the gain level of the current control component.

Select 1 to reduce noise generated at the time of servo-on stop.

Function
e Settings
0 standard more faster
1 low less slower

- If you changed the setting, perform tuning again.

NEINEILS
- Selecting 1 reduces the response; Adjust within the acceptable range.

Settings Default Characteristics

Deceleration stop:

e, 22640 Method (upon Servo Off) Oto3 ‘ 1

Specify the deceleration stop method in case of servo off while motor is rotating.

Settings

0 IF_: Coast to sto
Function A P
Use 1 S Short brake
STOR|
2 sﬁ: Quick stop
3 Emergency stop brake

No. 151.0, No. 224.1, No. 224.3, No. 225.2, No. 226.0, No. 227.0, No. 229.0, No. 232.1, No. 232.2,

Related To No. 236.0, No. 239.0

Settings Default Characteristics

Release conditions 0.1 ‘ 1 ‘ 5 Sa - @

This parameter indicates conditions to cancel a deceleration stop, if an alarm occurs
or the Servo ON signal turns OFF.

It is used for a motor which is slowing down as specified with Deceleration stop:
Method (upon Servo Off) (224.0).

No. 224.1 Deceleration stop:

Function

Use Settings Deceleration stop Operating time Deceleration stop Rotational speed to
& (No. 226.0) cancel (No. 227.0)
0 O =
1 O O

HEEOIIHIEN Deceleration stop Method (upon servo off)(224.0) = 1 (Short brake) or 2 (Quick stop)
REIEIEeMIOM No. 224.0, No. 226.0, No. 227.0
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5. Parameters

Deceleration stop: Settings Default Characteristics
NCAPPERRT 1 able Switch (upon AC Supply

loss) 0.1 ‘ ! ‘EE%_@

Enable/Disable deceleration stop when an AC supply loss condition occurs.

o1
W
@
=
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ga
wn

Function
Use Settings

0 Disable
1 Enable

REElle e No. 228.0

Deceleration stop: Settings Default Characteristics

\[eAWPYECE DBRK output after stoppin
(upon Servop Off) Pping 0.1 ‘ 1

sisjpweled g

Select Stop State when the servo is off

Function ~ |Settings

Use 0 '-’-_.:'ﬂ Coast to stop
1 s%; Emergency stop brake

HEEGINIEN No. 224.0, No.232.1

Emergency stop: Settings Default Characteristics
ACRZEER \Varning output enable switch 0,1 ‘ 0 A1 -3

Set whether a warning is to be output or not in case of E-stop input.

Function  Ksettings Warning output
0

Use Disable
1 Enable

No. 225.1 Emergency stop: Settings Default Characteristics
. & \Varning output timing 0, 1 ‘ 0 5 :\E _ Q

Specify when to output a warning in case of E-stop input.

Function  Ksettings Warning output timing
0

Hie After the motor makes a deceleration stop

1 Immediately after the warning occurs

Emergency stop: Warning output switch (225.0) = 1 (Qutput warning)

No. 225.2 Quick stop: Settings Default Characteristics
Smoothing filter - Enable Switch 0.1 ‘ 0 ‘ 5 U,g‘ B Q

Enable/Disable the Velocity Command smoothing filter at the time of a quick stop.

This filter suppresses vibration caused by drastic velocity change.

Function
Use Settings | Velocity Command smoothing filter
0

Disable
1 Enable

RSN No. 229.0
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5. Parameters

| Default | Characteristics

Deceleration stop:

NE, 2260 Operating time 0to 16,383 | (See below) E ‘5 -1

This parameter defines the deceleration stop operation time when an alarm
occurs or the Servo ON signal turns OFF. It is used for a motor which is slowing
down as specified with the deceleration stop method (224.0).

Function
Use Motor Capacity Default Converted to Time
50 W to 750 W 313 160 s
50 [ms]
1 kW to 2 kW 250 200 ps

HEERIISIEN Deceleration stop Method (upon servo off)(224.0) = 1 (Short brake) or 2 (Quick stop))
NEIEWEIOOMN No. 224.0, No. 224.1, No. 227.0

Default Characteristics

Deceleration stop:

MBS Cancellation speed 0 to 32,767 ‘ (See below)

This parameter defines the rotational speed to cancel deceleration-stop in case an
alarm occurs or the Servo ON signal turns OFF.

It is used for a motor which is slowing down as specified with the deceleration stop method (224.0).

Motor Capacity Default | Units [encoder pulse] Conversion to Rotational Speed

50 W to 750 W 17 pulse/160 us
1 kW to 2 kW 22 pulse/200 ps

Function
Use

50 [rpm]

Deceleration stop: Method (224.0) = 1 (Short brake) or 2 (Quick stop)
& Deceleration stop: Release conditions (224.1) = 1

NEIEIEe MO No. 224.0, No. 224.1, No. 226.0

Prerequisite

Deceleration stop: Default Characteristics
No. 228.0 Operatlng time 0to 16,383 ‘ (See below) E Eﬁ -0

(upon control power error)
Set Deceleration stop time in the event an alarm condition due to a AC Supply loss.

Function Motor Capacity Default | Units Converted to Time
Use 50 W to 750 W 62 160 ps

10 [ms]
1 kW to 2kW 52 200 ps

VSl Deceleration stop: Switch (upon AC Supply loss) (224.2) = 1 (Enable)
NCIEIo Mol NoO. 224.2
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5. Parameters

; : Default Characteristics
No. 229.0 Quick stop:
Sl Smoothing filter - Moving average counter | 1 to 1,000 ‘ 25 Caed _.-f

This item defines the moving average count of the speed command smoothing
filter while the motor is making a quick stop.

o1
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The larger the parameter value, the smoother acceleration/deceleration is and the slower the response.

Motor Capacity Delay Time Calculation Formula

50 W to 750 W 0.16 [ms]
1 kW to 2 kW 0.2 [ms]

The positioning will take as long as the delay time specified above, set this item within the range
acceptable to the equipment.

Quick stop: Smoothing filter switch (225.2) = 1 (Enable)

FEEIE IO No. 225.2, No. 239.0

Waveforms for each combination of enable/disable Deceleration Stop and Smoothing Filter.
Disable Enable Enable

Smoothing Filter Disable Disable Enable
™N

Command \ \
waveform

Function
Use

X (moving average count) = delay time

sisjpweled g

Settings Default Characteristics

Deceleration stop:
Status during coast to stop 0.1 ‘ 0

No. 232.1

Select on or off for deceleration stop status during coast to stop.

Settings Deceleration stop status

OFF (not consider as deceleration stop)

As soon as the servo status becomes OFF, the motor brake release (MBRK)
0 becomes open and the motor brake becomes engaged.

With the configuration of No.224.3 (upon servo off) and No.233.3 (upon alarm on),
Function the emergency stop brake release signal (OBRK) immediately turns off and the

Use emergency stop brake becomes engaged.

ON (consider as deceleration stop)

When the servo state becomes OFF, the deceleration stop status becomes ON.
MBRK remains closed and the motor brake remains disengaged until the

deceleration stop status becomes OFF.
With the configuration of No.224.3 (upon servo off) and No.233.3 (upon alarm on),
the emergency stop brake release (DBRK) will remain ON and the emergency stop

brake will remain disengaged until the deceleration stop status becomes OFF.

(== [El Preparation Timing Diagrams
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5. Parameters

Settings Default Characteristics

Quick stop:

MRS short brake operation after a stop 0.1 ‘ 0

Enable/Disable short braking after a quick stop.

Function Settings Short braking
Use 0 Enable
1 Disable

HEEOIISIEN Deceleration stop: Method (when servo off) (224.0) = 2 (Quick stop)

Settings Default Characteristics

Deceleration stop:

B, 2528 Brake engagement - Timing 0.1 ‘ 0

Set the timing for the brake to be engaged in a brake-equipped motor.

(That is, set the timing to open MBRK (Motor Brake Release))

When the deceleration stop status is off, or the motor rotation speed becomes
lower than the setting of Deceleration stop: Cancellation speed (227.0)

Function

o

When the deceleration stop status is off, or the motor rotation speed becomes
lower than the setting of Deceleration stop: Brake engagement - Rotation speed
(235.0), or the braking time reaches the value of Deceleration stop: Brake
engagement - Delay time (234.0).

—_

MEENEe e No. 234.0, No. 235.0

wn
D

(==~ Ell Preparation  Timing Diagrams
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5. Parameters

No. 233.0 Deceleration Stop: Settings Default Characteristics
g \\ethod (when alarm is on) Oto7 ‘ 5 cEERE)

Select a deceleration stop method in case of alarm while motor is in motion.

o1
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Each alarm group uses a different stop method. 1)

Stop method

Group @ Group @ 2, @ Group G

F. F’ F. S
v '.:'1'_. '.‘-lk:ﬂ 'Fllrxﬂ 5
1 53 = ) 2

e B T S = 2

SN | STOR S 3
3 D S El

ISTOR) STOR|

& & =
4 1 i O
5 D D =

STOP) STOR| ISTOR)

i =
7 : =

STOP) STOR| @

*1) Alarms are categorized into five groups.
*2) When Deceleration stop: Method (224.0) = 0 (Disable), the motor will be stopped by the group @ method.
After the amount of time specified by Deceleration stop: Operating time (228.0) elapses, the motor will be stopped by the group @ method.

CE"A Coast to stop g Quick stop Short brake Emergency stop brake

Alarm Name and Group Alarm Name and Group

System @ Encoder (response data) ©)

1 EEPROM data O) 17 Encoder (no response) ©)
2 Product code @) 18 Encoder (circuitry) ®
4 Overspeed ® 19 Encoder (communication) ®
5 Speed ® 20 Encoder (multi-turn data) ®
6 Position ® 21 Encoder (voltage drop) ®
7 Overload @ 22 Voltage (control power) @
8 Command overspeed ® 23 Switch circuitry ©)
9 Eg;iiircsu{se output @ 24 Overcurrent ©)
10 ﬁgs;:iir?gi%gnjrc;mmand overflow / ® 25 Inverter 1 @
! E;iﬁtcij—f;m counter overflow) © 26 Inverter 2 ©
12 Overheat ® 27 Current sensor ©)
14 Overvoltage O 28 Encoder overheat) ®
15 F()Xév g{lgf)%%ly ® 29 Voltage drop (inside the drive) ©)
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5. Parameters

Deceleration Stop: Settings Default Characteristics
\[CAVCERCH DBRK output after stoppin ~
(when alarrﬁ is on) Pping 0.1 0 = A - E

Select the type of idling in case of alarm.

Settings Idle State

Function
Use 0 %Coast to stop
1 Emergency stop brake
No. 234.0 EB)ecEleration Stop: . Default Chiactestics
rake engagement - Delay time 0to 16,383 0 i€ a1

Set the delay time between two events: 1) SVON (servo-on) opens while the motor
is in motion or an alarm occurs, and 2) the brake becomes engaged.

Function | Motor Capacity Default Converted to Time

Jse 50Wto750 W 0 160 s
0 [ms]
1 kW to 2 kW 0 200 ps

Timing of brake engagement (232.3) = 1

No. 235.0 Deceleration Stop: . Default Characteristics
Brake engagement - Rotational speed | 0to 32,767 -

Set the motor rotational speed to engage the brake when 1) SVON (servo-on) opens
while the motor is in motion or 2) an alarm occurs.

Motor Capacity Default Converted to rotational speed

50 W to 750 W 17 160 ps

Function
Use

0 [rpm]
1 kW to 2 kW 22 200 ps

Timing of brake engagement (232.3) =1
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5. Parameters

Default Characteristics

ﬁ B s -

Quick stop:
Extention Time 0to 3,125 ‘ (See below)

No. 236.0

This item indicates how long the quick stop to be kept active after the
deceleration stop complete conditions were met.

o1
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It is used to compensate the motor brake response time.

. Motor Capacity Default Units Converting to Time
LSS 50\ to750 W O 160 s 0 i
ms
1 kW to 2 kW 0 200 ps

This parameter is valid only when the Deceleration Stop Method is “quick stop” .
This parameter is invalid if the servo turns off while the motor idling.
Use Servo OFF: Delay time (237.0) to compensate the motor brake response time when the

servo turns off during motor idling.

sisjpweled g

HEEGIINIEN Deceleration stop: Method (224.0) = 2 (Quick stop)
NCIEIEe MO No. 224.,0, No. 233.0, No. 237.0

0
D

Default Characteristics

INGAWEYVAIN Servo OFF: Delay time

0to 3,125 ‘ (See below)

This parameter indicates the delay time the motor excitation off after the servo-on
signal (SVON) turns off.

By adjusting the timing to end motor excitation after the motor brake is engaged, brake-
equipped axes such as vertical axis can be prevented from roll back.

Motor Capacity Default Converting to Time

50 W to 750 W 0 160 s
1 kW to 2 kW 0 200 ps

Function
Use

0 [ms]

NEElEle el No. 238.0

Default Characteristics

This item indicates the delay time of the motor brake release signal (MBRK) ON after
the motor excitation starts.
By adjusting the timing to release the brake after the motor excitation starts, brake-equipped axes

i
o

VKL NN Brake release: Delay time 0to3.125 ‘ (See below)

RSPl < ch as vertical axis can be prevented from roll back.
Motor Capacity Default Units Converting to Time
50 W to 750 W 25 160 ps
4 [ms]
1 kW to 2 kW 20 200 ys

NEElle el No. 237.0

0
D

q . Default Characteristics
Quick stop:
No. 239.0 ' ; 0 4 _
Deceleration time 0to 100 ‘ [ms] asd -3

e This item indicates decelerating time after a quick stop.

Set the time-length for speed command to change from 1,000 [rpm] to O [rpm].

I C
0
D

NEIEIEe MO No. 224.0, No. 232.2, No. 236.0
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Settings Default Characteristics
NCAPLEYAN Absolute system Select 0to 2 ‘ 0 § g 2 E

Select either Absolute system or Incremental system.

Overflow detection
0
1
2

Incremental -
Absolute disable
Absolute enable

Function Using this parameter in absolute systems

« Setting ” 2" (this is the usual setting)
Exceeding the encoder absolute value range of -4,294,967,296 to 4,294,967,295 (+ 32,767
multi-turn data) will result in Alarm No.11 (encoder multi-turn counter overflow).
If this happens, correct the command such that motion will be kept within the absolute value range.

- Setting “1”
Use this setting when absolute value of single-turn is needed for continuous turns only in one direction.
Exceeding the encoder absolute value range will result in a position that is significantly off from
the position specified by next command.

Set Pulse Paired Ratio, so that the single-turn angle can be accurately detected with sufficient
resolution even outside of the range.

Settings Default Characteristics

Encoder:

No. 259.0 Overheat detection switch Oto2 ‘ 0

Select operation when overheat of the encoder is detected.

Settings Output

Function
Use 0 No output
1 Warning output
2 Alarm output
No. 259.1 Encoder: . . Settings Default Charactristics
Battery voltage drop detection switch 0,1 ‘ 0 5 8- @

Select operation when encoder battery voltage drop is detected.

Function Settings Output
Use 0 No output
1 \Warning output

0
D
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5. Parameters

Encoder: Default Characteristics
No. 267.0 : . 85 -
Overheat detection - Value 0to 127 ‘ ) E - @

Set the value to detect overheat of the encoder. (for reference only)

No. 268.0 Brcocer Deult Characteristics
. B Battery voltage drop detection - Value 0to 100 ‘ (0.1 V] ‘ 5 @ o - Q

Function
Use

NEEIEe ol No. 259.0
Nt P Encoder pulse output: Settings Default Characteristics
Sl Rotational direction 0.1 ‘ 0 < 1> FrlO 2

Set the rotational direction of encoder pulse output.

o1
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Set the value to detect voltage drop of the encoder.

sisjpweled g

This indicates the direction of counting pulses in ccw rotations.

Function . .
Use Settings In CCW rotation

0 count down
1 count up

HEENEle e No. 276.0, No. 278.0
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No. 276.0

No. 278.0

Function
Use

Remark

Related To

Range | Default | Characteristics

1,000
[pulse/rev]

Encoder pulse output:
Pulse ratio (numerator) 1to 65,535

so0 BEA-LE4

[pulse/rev]

Encoder pulse output:

Pulse ratio (denominator) 110 65,535

Set the encoder pulse output ratio with these two parameters.

Where the pulse count per rotation of host command and the pulse count per rotation of the motor
do not agree,

(numerator) = (single-turn pulse count of host command) /4

(denominator) = (single-turn pulse count of the motor) /4=32,768
276.0) _ host command pulse count per rotation  __ host command pulse count per rotation / 4
2780 motor pulse count per rotation motor pulse count per rotation / 4

Example Settings Units: [pulse/rev]

A B C (@®x1/4)

Host Command Numerator Denominator
Pulse count per rotation |No. 276.0 No. 278.0
16,384 4,096
10,000 2,500 32,768
4,096 1,024 (=131,072 ™/ 4)
4,000 1,000

*) 131,072 is the pulse count per rotation of the motor.
The setting range of the ratio derived from these two parameters is 1/32,768 to 1.

The default setting values are assumed 16,384 pulses of the host command pulse number per a
rotation.

If the Z-phase pulse width is too narrow to be measured accurately by the host controller, decrease
this encoder pulse ratio or decrease the number of rotations to increase the pulse width.
PLC normally requires approximately 1 ms pulse width.

60 X 1,000 % 1
number of rotations [rpm] the paired-pulse ratio x 217

pulse width[ms] = 2 X

- Use these parameters within the max output frequency of 4 Mpps.
- Note that [Encoder output resolution] X [(Numerator)/(Denominator)] has to be a multiple of 4.

No. 34.0, No. 36.0, No. 272.1, No. 276.0, No. 278.0

78

Digitax SF Instruction Manual



5. Parameters

Default Characteristics

Encoder pulse output: >
Error detection - Frequency upper limit | 25 to 1,125 ‘ }fszf]S

No. 285.0
Function
Jse Select an appropriate value according to the signal input specification from the host controller.

Set the upper limit of the encoder pulse output frequency.

o1
(2]
@
=
-]
ga
wn

No. 286.0

Function
Use

NEEl e el No. 285.0

Encoder pulse output: Default Characteristics
. . 0 o
Error detection - Delay time 0 to 2,000 ‘ [ms] ‘ 5 @ 4 Q

Set the detection delay time of encoder pulse output error.

sisjpweled g
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5. Parameters

No. 288.0

Characteristics

Analog torque: Range Default

Input filter (numerator) 0 to 65,535 16,000

No. 289.0

Analog torque: E Jﬁ' - Q

Input filter (denominator) 11065535 65535

Function

Select values such that the low-pass filter constant will suppress the noise component
of the Analog Torque Command input.

low-pass filter constant = (2880)
289.0
Setting Noise Resistance Command Response
Smaller Stronger Slower
Larger Weaker Faster

Prerequisite

Analog torque: Input filter switch (302.1) = 1 (Enable)

The ratio of N0.288.0 (numerator) to No.289.0 (denominator) must be below 1.
Filtering will not take effect if the ratio is 1.

Related To

No. 302.1

No. 290.0

No. 291.0

&
3 =
Q D
o]
~

Analog torque: Default Characteristics
Input gain (numerator) 0 to 65,535

(See below) | g W
Analog torque: 1 to 65.535 [0.1%] i Q
Input gain (denominator) ’

Function

C
D
()

Set the gain of analog torque command input.

With these two parameters, you can adjust the gain of the host controller.
The motor torque is max when (numerator)/(denominator)=1 and analog command voltage (£ 10 V) input.

command Input Gain = 2900)
291.0
The figures in the table below are applicable for both numerator and denominator.
MA, MM, and MH Series MX, MY, and MZ Series

No. 290.0, and No. 291.0 No. 290.0, and No. 291.0

Capacity Default Capacity Default
50 W 3,500 50 W 3,500

100 W 3,500 100 W 3,400
200 W 3,100 200 W 3,100
400 W 3,000 400 W 3,100
750 W 3,000 750 W 2,900

1 kW 3,300 1 kW 3,000

1.5 kW 3,200
2 kW 3,100
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| Default | Characteristics

Analog torque:

AR CCW torque limit (numerator) 0t0 65.535

(See below)

Analog torque: [0.1 %]

No. 293.0 Ye; torque limit (denominator)

1 to 65,535

s3umss 9

Set the CCW torque limit of analog torque command.

Function
292.0

293.0

CCW torque limit = Instantaneous maximum torque

FEENEe e No. 294.0, No. 295.0

U
-
o
o
o
3
®
—t
®
@
[%2]

Default | Characteristics

Analog torque: ‘
CW torque limit (numerator) 0 to 65,535

(See below) o
Analog torque: 1 to 65.535 [0.1 %] o) @
CW torque limit (denominator) ’

No. 294.0

No. 295.0

Set the CW torque limit of analog torque command.

Function
294.0

295.0

CW torque limit = Instantaneous maximum torque

FEENEe e No. 292.0, No. 293.0

w0 0
D D

Default values of parameters N0.292.0, 293.0, 294.0. and 295.0

The figures in the table below are applicable for both numerator and denominator.

MA, MM, and MH Series MX, MY, and MZ Series
Motor Capacity| Default Motor Capacity| Default

50 W 3,500 50 W 3,500
100 W 3,500 100 W 3,400
200 W 3,100 200 W 3,100
400 W 3,000 400 W 3,100
750 W 3,000 750W 2,900

1 kW 3,300 1 kW 3,000

1.5 kW 3,200
2 kW 3,100
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. Default Characteristics
Analog torque:
MERECRRRN Offset value ~32,768 to +32,767 ‘ 0 ‘ -1

Function
Use

Analog speed command: Offset tuning method (302.2) = 1 (Manual tuning)
Adjust this parameter with the motor alone. Never adjust it while the motor is installed in any equipment.

NCIEIle ol No. 302.2
. Settings Default Characteristics
Analog torque:
MR Direction of rotation 0,1 ‘ 1 ‘ =2-3

Specify the rotational direction of analog torque command input.

Adjust this parameter such that analog command value = 0 % when the drive is
configured for analog command and input voltage is O V.

Setup Procedure
@® Use Analog torque speed limit (152.0) to set the value of a speed limit to a reasonable
rotational speed such as 1,000 rpm.
@ Set the analog voltage of the host controller to 0 V.
® Turn the servo ON.
(If the offset is misaligned, the motor will rotate.)
@ Select a value for the offset observing the torque command value.

Function [ settings Negative Voltage Input Positive Voltage Input
Use 0 CCW Rotation CW Rotation
1 CW Rotation CCW Rotation

Analog torque: Settings Default Characteristics
No. 302.1 . . En
Input filter enable switch 0,1 ‘ 1 ‘ =->

Enable/Disable Analog torque command input filter.

Enable if noise is significant in the analog command.

Function

Use Settings Input filter switch
0 Disable
1 Enable
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5. Parameters

No. 302.2 Analog torque: Settings Default Characteristics
: Bl Offset tuning method 0.1 ‘ : ‘ - @

Specify the offset tuning method for Analog Velocity command.

Settings | Tuning Method

Automatically adjust the offset value such that torque command=0 %
at the input voltage at the time of servo on.

o1
(2]
@
=
-]
ga
wn

Function 0

Auto Tunin
Use &

Manually adjust the offset value such that torque command=0 %
at 0 V input voltage.

No. 305.0 Voltage dip Detection: Deult Ch(e(ar;acteistics
i @ Mo
Delay time 20 to 50,000 ‘ me] g = @

Function
Use Set the delay time to the required voltage dip detection time of the AC supply.

1 Manual Tuning

sisjpweled g

Detection of a voltage dip will result in Alarm No.15.
Set this parameter suitable to your operating conditions.

Remark
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i . ] Characteristics
Position command filter 3: .
MRV Notch frequency , . O B O
Set the notch frequency for Position Command Filter 3.

Position command filter 3: Type (82.1) = 2 (Notch) or 3 (7-Notch)
No. 82.1, No. 358.0, No. 359.0, No. 360.0
=" H Tuning

No. 358.0 Position command filter 3: Default Chracteristics
; 2 Notch width 128 to 2,048 ‘ 512 ‘@%g@

Set the width of notch of Position Command Filter 3.
Function
Use

Position command filter 3: Type (82.1) = 2 (Notch)
No. 82.1, No. 357.0, No. 360.0
(= HM Tuning

Seatiten ceimiieme) e 2 Default Characteristics
No. 359.0 . e I
High frequency gain 50 to 200 ‘ 100 ‘@ [.:a4

Set the high frequency gain for Position Command Filter 3.

Setting

Function 50 x0.25
Use 100 x1
200 x4

Smaller setting value gives better vibration suppression.
Larger setting value gives faster motion.

Setting Notch Width
smaller narrower
larger wider

Position command filter 3: Type (82.1) = 3 (7 -Notch)
NCIEIEe oM No. 82.1, No. 357.0, No. 360.0
= M Tuning

NPREPIORel ~Osition command filter 3: beall NEEC IS
SN Notch depth o0 | o |ME 2EE

Set the depth for Position Command Filter 3.

FuBcSteion 0 complete shutoff of notch frequency input
100 100 % pass-through

Smaller setting value gives deeper filter.
Larger setting value gives shallower filter.

FEEGIISEN Position command filter 3: Type (82.1) = 2 (Notch) or 3 (7 -Notch)
NEEIEMIOM No. 82.1, No. 357.0, No. 358.0, No. 359.0

(=" " Tuning
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5. Parameters

Position error warning detection: Dot SIEIEE IR
No. 363.0 ' 100 4
Ve 0 to 2.147.483,647 ‘ [puise) BR.L-4

- Set the value to determine the position error warning level.

Use

o1
W
@
=
-]
ga
wn

The position error warning will be detected when the position error exceeds this parameter
value.

HEIERISIEN Position error detection: Switch (65.0) = 2 (Warning output), or 3 (Alarm and Warning output)
NEIEIEe Mo No. 65.0, No. 365.0

Position error warning detection: Default Characteristics

Delay time 0 to 65,535 ‘ (see below) ‘ BER.L-E

Set the delay time to determine the position error warning detection time.

Motor Capacity Default Converted to Time

50 W to 750 W 250 160 ys
1 kW to 2 kW 200 200 ps

No. 365.0

sisjpweled g

Function

40 [ms]

HEEGNISIEN Position error detection: Switch (65.0) = 2 (Warning output), or 3 (Alarm and Warning output)
NEIEIEe Mo No. 65.0, No. 363.0

No. 385.0 JOG operation: et Charqcteristics
| N Acceleration time 0 to 60,000 ‘ (ns] ‘ 5 A - @

Set the acceleration time for JOG operation.

Function
Use This item indicates the amount of time for a speed command to change from O rpm to 1,000 rpm.

With the default setting, it takes the rotational speed 3,000 ms to reach 3,000 rpm.

NEIEWEIMIOlN JOG operation requires control power supply and the Servo ON signal input from the I/O connector.

No. 386.0 JOG operation: et Characteristics
: Y Deceleration time 0 to 60,000 ‘ (ns] 5 - @

Set the deceleration time for JOG operation.
Function
Use This item indicates the amount of time for a speed command to change from 1,000 rpm to O rpm.

With the default setting, when the motor is rotating at 3,000 [rpm]. it takes 3,000 [ms] to stop.

NEIMEIRIN JOG operation requires control power supply and the Servo ON signal input from the 1/O connector.
: Default Characteristics
JOG operation:
No. 387.0 0to 300 > IV
Target speed Maximum Rotational Speed of Motor|  [rpm] § = Q

Set the target speed for JOG operation.

Motor Model Maximum rotational speed [rpm]

Function MM500, MY500, MM101, MY101, MX201, MZ201, 6.000
Use MX401, MZ401, MX751, MZ751 ’

MA201, MH201, MA401, MH401 5,000

MA751, MH751 4,500

MM102, MH102, MM152, MH152, MM202 3,000

Remark

0
D

JOG operation requires control power supply and the Servo ON signal input from the 1/O connector.
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Settings Default Characteristics
Command method 0.1 ‘ 0 ‘ B -

No. 388.0 Internal velocity:

Select the type of Internal Velocity Command.

Function  Ksettings Method
L 0 Zero command
1 Preset speed command (8 settings)

The following two settings are necessary.
- Control Mode (2.0) = 1 (Velocity control mode)
- Command Mode (3.0) = 3 (Internal command mode)

Prerequisite

SEENEe MM No. 2.0, No. 3.0, No. 390.0, No. 391.0, No. 392.0 to 399.0

No. 390.0 Internal velocity: et Characteristics
. ' . . ’ 4 < -
Acceleration time 0 to 60,000 ‘ (ns] ‘ M e @

Set the acceleration time for internal velocity command to change the speed.
Function
This item indicates the amount of time for a speed command to change from O rpm to 1,000 rpm.

With the default setting, it takes the rotational speed 3,000 [ms] to reach 3,000 [rpm].

The following three settings are necessary.
- Control Mode (2.0) = 1 (Velocity control mode)
- Command Mode (3.0) = 3 (Internal command mode)
- Internal Velocity: Command Method (388.0) = 1 (Preset speed command)

REENEe MO No. 388.0, No. 391.0, No. 392.0 to 399.0

Prerequisite

Default Characteristics

. A 1.000 | SN —
Deceleration time 0 to 60,000 ‘ o ‘ &-4

No. 391.0 Internal velocity:

Set the deceleration time for internal velocity command to change the speed.
Function
Use This item indicates the amount of time for a speed command to change from O rpm to 1,000 rpm.

With the default setting, it takes the rotational speed 3,000 [ms] to reach 3,000 [rpm].

The following three settings are necessary.
- Control Mode (2.0) = 1 (Velocity control mode)
- Command Mode (3.0) = 3 (Internal command mode)
- Internal Velocity: Command Method (388.0) = 1 (Preset speed command)

FEEIECMIOM No. 388.0, No. 391.0, No. 392.0 to 399.0

Prerequisite

0
D
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5. Parameters

Characteristics

No. %92-0 Internal velocity: l Ul
NIl Yol Preset speed 1to 8 0 to Motor max rotational speed‘ (Se;pt;g]ow) ‘ E s - 1
wn
Select one of 8 levels for target speed of Internal velocity command input. gr_
-}
Default Units: [rpm] @
Parameter | Target | Motor Capacity
392.0 1 500
393.0 2 1,000 ul
394.0 3 1,500 3
395.0 4 2,000 3
396.0 5 2,500 3
397.0 6 3,000 o
398.0 7 4,000 3,000 »
399.0 8 Motor Max Rotational Speed )

Combination of Pin No.8, 9, and 10 of I/O connector (CN1)

Funetion Pin No. 8 Pin No. 9 Pin No. 10
1
2
3
4
5
6
7
8
: Contact with COM-
:No contact with COM-

The direction of rotation (CCW/CW) controls with No.6 pins (VCRUN1) and No.7 pins (VCRUN2) of
1/0.

The following three settings are necessary.
- Control Mode (2.0) = 1 (Velocity control mode)
- Command Mode (3.0) = 3 (Internal command mode)
- Internal Velocity: Command Method (388.0) = 1 (Preset speed command)

EENEe M No. 388.0, No. 390.0, No. 391.0

*) Maximum rotational speed of motor
MM500,  MY500,

MM101, MY101,

MX201,  MZ201, 6,000

MX401, MZ401,

MX751,  MZ751,

MA201, MH201,

Prerequisite

MA401, MH401 5,000
MA751,  MH751 4,500
MM102, MH102,

MM152, MH152, 3,000
MM202
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Settings Default Characteristics

Internal position:

NE, B0 Operation mode 0,1 ‘ 0

Set the operation mode for Position Control Mode (internal command).

Function  Ksettings Operation Mode
0 Point Table
1 Testing (Communication motion)

The following two settings are necessary.
- Control Mode (2.0) = 0 (Position Control Mode)
- Command Mode (3.0) = 3 (Internal command mode)

Prerequisite

MEEIE IO No. 2.0, No. 3.0

Settings Default Characteristics

232893

Internal position:

No. 643.0 Overflow detection 0.1 ‘ 0

Enable/Disable the multiturn encoder counter overflow detection function for
Positioner Drive using ABS value.
This function is a protective measure against absolute position loss of the encoder.

If Internal Position Command exceeds the absolute value range (£ 1,073,741,823), or shift amount
per one command exceeds the range (+ 2,147,487,647), overflow will be detected, resulting in
Alarm No.10.

Settings Overflow Detection

0 Disable 1

Function 1 Enable (x2)
LEE =1) For repeating rotations only in one direction, when you need absolute value of single-turn angle, set Absolute system
(257.0) =1 (Multi-turn counter overflow detection disabled)

*2) When you set Absolute system (257.0) = 2 (Multi-rotation counter overflow detection enabled), Alarm No.11 occurs
if multi-turn data exceeds the rated range (+ 32,767). Select a value for internal position command not larger than
the rated value.

“Absolute Value” Operation using Positioner, and Testing

Set this parameter to 0 and the command method for point table to “relative value” .
Setting “absolute value™ will result in Alarm No.10.
When the setting was changed from 0 to 1, perform homing.

FEElEe e No. 257.0

0
D

88 Digitax SF Instruction Manual



5. Parameters

Settings Default Characteristics

Internal position:
Point table - Point number output method Oto2 ‘ 1

No. 644.0

Select the output timing for a point number (PM1...3) when using I/O assignment
Option1 for Positioner Drive.

Function Settings Output timing for Motion Start Point Number

o1
W
@
=
-]
ga
wn

0 Upon motion start
1 Upon motion complete
2 Upon motion start of each point

The following two settings are necessary.
Prerequisite - Control Mode (2.0) = 0 (Position Control Mode)
- Command Mode (3.0) = 3 (Internal command mode/Option 1/O Setting)

sisjpweled g

Settings Default Characteristics

Homing: @ :\Aj _ Q

Home reference signal selection Oto2 2 g

Select the signal that the home position will be referenced to.

Settings Reference Signal 1

0 Any user specified position
1 Stopper
2 Home-sensor-front-end )

*) Starting point is located on the sensor
Regardless of the Re-detection of Home position sensor (645.3) setting, this setting indicates a motion of at first
moving backward to a position where homing can be performed.

opecd

Homing Creep Speed
- Position

Function

Homing:
Encoder Z-phase selection

To add encoder Z-phase as the reference position after the Home Reference Signal
is detected, set this parameter to 1.

Function
Use Settings Encoder Z-phase

0 Disable
1 Enable
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Settings Default Characteristics

No. 645.3 Homing:
M Re-detection of home position sensor 0.1 ‘ 0

Use this parameter, after detecting sensor-front-end, to re-detect the sensor-front-
end at a speed specified with the homing creep speed parameter.

Settings Re-detecting motion

0 Disable
1 Enable

Function
Use

Speec

__________ Homing speed
HOMING:
________ Cpgp Speed

Origin ’_’?—/ _________ /
Motion to detect sensor agai ‘

Homing: Home reference signal selection (645.0) : 2 (home sensor-front-end)
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Settings Default Characteristics
Homing: ol =
NG, B0 Direction 0.1 0 %E! = Q

(%]
0]
—
=t
>
(0)]
(%]

Specify the homing direction.

Settings Direction of rotation

0 CCwW
1 CW
v
. . — ) 3
o
Homing direction 3
®
Direction of Z-phase detection | Encoder Z-phase 8-
Homing direction is the same & } v
direction as Z-phase detection. >
Creep Motion
goming direcCtionfisl tAhe sameh { 9.
irection as Carefu roach. "
pp Offset from home position Position

When [HOMING: Home Reference Signal selection (645.0)] =1 (Stopper)

Homing direction

I Encoder Z-phase v Stopper

Homing direction and Z-phase detection
. . . . . Direction of Z-phase detection
direction are opposite direction. ;

Function  § — >

Use ‘
Homing direction is opposite
of the Creep Motion direction.

Position

Creep Motion Offset from home position
I

[HOMING: Re-detection of Home position sensor (645.3)] =1 (enable) (*)

Homing direction |l Sensor

I Encoder Z-phase

Direction of Z-phase detec |w
==

Homing direction is the same
direction as Z-phase detection

Motion to re-detect sens ]

Homing direction is opposite @UEIIE e aEaae:
Sensor

of the sensor re-detection : Creep Motion
| D
EN -

on

direction.
Position

Homin% direction is the same as
Careful Approach direction
Motion to re-detect sens 1 Offset from home positi

*) If the starting point is on the sensor, the motion is automatically in the reverse direction of homing, and then the sensor-front-end
is detected upon machine’ s leaving the sensor

FEENEe I No. 645.0, No. 645.1, No. 645.3
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Homi Settings Default Characteristics
oming: 8
MRS Sensor polarity 0.1 ‘ 0 ‘ M -3

Select the polarity for the home sensor signal input ORG (Pin No.11) of CN1
to detect the sensor-front-end.

Settings Detection Polarity

0 Detect where ORG=OFF
1 Detect where ORG=ON

S Bl O (Detect where ORG=OFF)

ORG input ON OFF

B 1 (Detect where ORG=0ON)

ORG input OFF ON

Homing:

NE: 16,2 Timeout enable switch

Enable/Disable Homing Timeout.
This item is a safety measure against collisions.

Settings

0 Disable
1 Enable

Function

When the time since homing started exceeds the setting of Timeout Time (659.0),
Alarm No.10 (internal position command overflow fault / homing failure) is output
leading to servo off.

Settings Default Characteristics

Homing:

AEREEE point table - Motion of point No.0 0.1 ‘ 0

Specify the motion upon PCSTART1 input by selecting Point No.0O with User I/0.

Settings Motion of Point No.0O

Function 0 Homing

Use 1 Motion per Point Table

Use this parameter for homing when the 1/0 assignments don't include homing input
HOME.

0 0
D D
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5. Parameters

Function
Use

For Homing by using stopper, this parameter setting does not matter. The torque limit used for press
Remark detection will be always the setting of Homing torque command limit value (656.0) regardless of
this parameter setting.

NEEN el No. 656.0

Settings Default Characteristics
Homing: % o Q
No. 647.1 . 0.1 0
Creep speed enable switch =

Settings Default Characteristics

A =2 -2

0,1 0
Torque command limit enable switch %

Homing:

o1
W
@
=
-]
ga
wn

Enable/Disable torque command limit during Homing. This item is a safety measure
against collisions during Homing.

Settings Torque Command Limit

0 Disable
1 Enable

Use this parameter for homing when the 1/0 assignments don't include homing input
HOME.

sisjpweled g

Enable/Disable homing motion after home reference signal detection.

Set to O to only detect the home reference signal.
Set to 1 if any motion is intended after the reference signal detection.

Settings Motion afterwards

0 None
1 Move

B0 (None)
After home reference signal is detected, the motor decelerates to stop and homing
completes.

Home Reference =Home Position

y MEND becomes closed.
HEND becomes closed.

Speed

B Position

B (Move)
After home reference signal is detected and then the motor decelerates to stop, motion
to carefully approach to the home position follows according to the parameter setting.

Speed Home Reference  Home Position

Y Home Shift amount Y
to Home

HOMING : Careful Approach

B Position
Origin
HEND becomes closed. MEND becomes closed.

Function
Use
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Default Characteristics

No. 648.0 HHEkS 500 e 2 - =

Rapid speed 1 to Motor max rotational speed rpm] %

Specify the speed value for rough approach motion before the home reference
signal is detected.

A Speed
------ Homing:
Rapid speed (N0.648.0)

Homing:
Function ! Acceleration/Deceleration time(No.650.0)
Use i [
| y £2 - - - Homing:
} Creep speed(No.649.0)
‘ - Time

Homing Start Signall ON| | OFF !
Home Reference Signal T OFF | ON| 1
Home Reference Signal 2 OFF | ON|

Default Characteristics
Homing: T & .
N, (SEERY Creep speed 1 to Motor max rotational speed 10 g Q == Q
| 6

Specify the speed for careful approach after the home signal is detected.

Function

To improve accuracy to detect the home reference signal, select a lower speed.

RSN Homing: Creep speed switch (647.1) 11 (Move)

FEENEe e No. 645.0, No. 647.1, No. 648.0

Default Characteristics

No. 650.0

Homing: 30 @ @ :;ﬁ - E

Acceleration/Deceleration time 0 to 5,000 (ms] %

Set Acceleration/Deceleration Time for homing.
Function

Use This item indicates time amount for a speed to change 1,000 rpm.

Applies to Rapid Speed (648.0) and Creep Speed (649.0)

If the load is more than 10 times of inertia ratio, set this parameter to a value larger than the default.

REMENS Otherwise, vibration may occur.

0
D

Default Characteristics

Homing: 0 @ v,ﬁ B 'ﬂ

No. 651.0 s .
Amount of home position shift | 0 to 1,000,000,000 | .\ ang oulse] ﬁ

Function

Use Use this parameter to set shift amount from home signal or encoder Z-phase to home.

FEENEe e No. 646.0
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Default Characteristics
Homing: : a1 _ g
No. 653.0 & -1,000,000,000 0 Moed..5-'4

Home position data

to +1,000,000,000 | [command pulse] %

o1
W
@
=
-]
ga
wn

U tei B This parameter value overwrites the home coordinate (ABS position feedback value)

upon Homing complete.

Default Characteristics

Homing:

Mo, G500 Time to detect press stopper

100

5 to 1,000 [ms]

UGB This parameter defines the torque command limiting time, which is a time amount

for home to be detected after the stopper was pressed.

sisjpweled g

FEENEe e No. 645.0, No. 647.0

Default Characteristics
Homing: Ly
No. 656.0 ik 500 MmEd-2-3

Torque command limit value 10 to 3,000 (0.1 %] g

This parameter defines the ratio of torque command limit value (during homing)

Sihtedeni to the rated torque.

The parameter is used as a safety measure against collisions during Homing.
It is a torque command limit value in Homing by using stopper.

Homing: Home Reference Signal selection (645.0) = 1 (Stopper) or

Prerequisite Torque command limit switch (647.0) = 1 (Enable)

wn 0 w
D D D

FEENEe e No. 645.0, No. 647.0

Default Characteristics

Homing: 0 @ ;;ﬁ" - :ﬂ

No. 657.0 . :
Z-phase disabled distance 0 t0 1,000,000,000 | (100 oulse] %

Function
Use

Set the shift amount between a detection position of home signal and
a starting position of z-phase detection.

Default Characteristics

Homing: 60,000 @ 4" - @

No. 659.0 = -
Timeout time 0 to 60,000 [10 ms] "_E

SR Set the timeout time for homing.

Jse This is a safety measure in case of fault during homing.

HEEGESIEN Timeout Switch (646.2) = 1 (Disable)
Related To ENCMYIWA
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Settings Default Characteristics

NSLAR |t nal Position:

No. 740.0 "
Point table gs @
tO (*) O, 1 0 = >I_ JIJ - £
No. 1020.0 Command method ]

Select the command method for point table.

Function  fsettings | Command Method | Position to be set

— 0 Absolute value Target position
1 Relative value Shift amount from the current position to the target position

Settings Default Characteristics

No. 720.1
No. 740.1

Internal Position:
Point table > Pl
Operation ® 0.1 0 204-3
Select the Running Motion of Point Table

Function [ Settings Running Motion

EE 0 Single

O
No. 1020.1

1 Continuous

Settings Default Characteristics

No. 720.3
No. 740.3

Internal Position:
Point table > I
Enable/Disable ®) 0.1 0 % ] @
Enable/Disable Point Table.

Settings Enable/Disable

Disable

The point number assigned “disable” is not executed and any subsequent point
numbers assigned “enable” are executed.

Enable

O
No. 1020.3

Function 0
Use

The point number assigned “enable” is executed

No. 722.0 Internal Position: Default Characteristics
No. 7042.0 Poir_1t_ table - 1,073t,g41,823 0 % e
No. 1022.0 Position ® +1,073.741,823 | [command pulse] | == e

Function
Use

Set the target position in Point Table.

*) See the Point Table Parameter List to look up a point number and its corresponding parameter numbers.

= Page 98
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5. Parameters

Default Characteristics

No. 724.0
No. 744.0

Point table 0to 0 T
No %8240 Rotational speed ) | Maximum Rotational Speed of Motor | [rpm] % g Eﬂ

Internal Position:

o1
W
@
=
-]
ga
wn

Function

Use Set the motor rotational speed for the Point Table.

Default Characteristics

No. 726.0
No. 746.0

Point table 30 .
o ion time ® 0 to 5,000 s > I
NIRRT Acceleration time (el g 5 -+ @

Internal Position:

Set the acceleration time for the Point table.

Function
Use This item indicates the amount of time for a speed command to change from O [rpm] to 1,000 [rpm]. In

the default setting, it takes 90 [ms] for the rotational speed to change from O [rpm] to 3,000 [rpmy].

sisjpweled g

Default Characteristics

No. 727.0
No. 747.0

Point table 30 .
o ion time 0 to 5,000 sl > I
No. 1027.0 Deceleration time [ms] @ e

Internal Position:

Set the deceleration time for the Point Table.

Function
Use This item indicates the amount of time for a speed command to change from O [rpm] to 1,000 [rpm]. In

the default setting, it takes 90 [ms] for the rotational speed to change from 3,000 [rpm] to O [rpm].

Default Characteristics

No. 728.0

Internal Position:

No. 748.0 .
Point table 1 ’
to S 0 to 20,000 I ..-f
No. 1028.0 Dwell time [ms] SIEb
Set the dwell time for the Point Table.
Function
Use Dwell time is the wait time for the next Point-Table motion to be executed after a Point-Table

motion is complete.

Default Characteristics

No. 729.0
No. 749.0

Internal Position:

Point table 20 4 _ 1%
Positioning completion © 0to 32,767 [encoder pulse] g B = ﬁ

Set the range for positioning complete by the Point table.

*) See the Point Table Parameter List to look up a point number and its corresponding parameter numbers.

=" Page 98
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5. Parameters

3. Point Table Parameter List

To configure point table data by using RS-485 Communications, refer to the cross table of point table items and
their corresponding parameter numbers.

Positioning Enable
completion /Disable
[encoder pulse] [-]

method
[-]

No. 7220 No.724.0 No.726.0 No.727.0 No.720.0 No.728.0 No.720.1 No.729.0 No.720.3

[command speed time time
pulse] [rpm] [ms] [ms]

Position Rotational Acceleration Deceleration‘ Command

Dwell time Operation
[ms] [-]

No. 742.0 No.744.0 No.746.0 No.747.0 No.740.0 No.748.0 No.740.1 No.749.0 No.740.3
No. 762.0 No.764.0 No.766.0 No.767.0 No.760.0 No.768.0 No.760.1 No.769.0 No.760.3
No.782.0 No.784.0 No.786.0 No.787.0 No.780.0 No.788.0 No.780.1 No.789.0 No.780.3
No. 802.0 No.804.0 No.806.0 No.807.0 No.800.0 No.808.0 No.800.1 No.809.0 No.800.3
No.822.0 No.824.0 No.826.0 No.827.0 No.820.0 No.828.0 No.820.1 No.829.0 No.820.3
No.842.0 No.844.0 No.846.0 No.847.0 No.840.0 No.848.0 No.840.1 No.849.0 No.840.3
No. 862.0 No.864.0 No.866.0 No.867.0 No.860.0 No.868.0 No.860.1 No.869.0 No.860.3
No. 882.0 No.884.0 No.886.0 No.887.0 No.880.0 No.888.0 No.880.1 No.889.0 No.880.3
No.902.0 No.904.0 No.906.0 No.907.0 No.900.0 No.908.0 No.900.1 No.909.0 No.900.3
No.922.0 No.924.0 No.926.0 No.927.0 No.920.0 No.928.0 No.920.1 No.929.0 No.920.3
No. 942.0 No.944.0 No.946.0 No.947.0 No.940.0 No.948.0 No.940.1 No.949.0 No.940.3
No.962.0 No.964.0 No.966.0 No.967.0 No.960.0 No.968.0 No.960.1 No.969.0 No.960.3
No. 982.0 No.984.0 No.986.0 No.987.0 No.980.0 No.988.0 No.980.1 No.989.0 No.980.3
No. 1002.0 No. 1004.0 No. 1006.0 No. 1007.0 No. 1000.0 No. 1008.0 No. 1000.1 No. 1009.0 No. 1000.3

No. 1022.0 No. 1024.0 No. 1026.0 No. 1027.0 No. 1020.0 No. 1028.0 No. 1020.1 No. 1029.0 No. 1020.3
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6. Operation

1. Configuring Operating Mode

The drive is operated with any of the seven operating modes which are combinations of Control
Mode and Command Mode. Configure parameters No.2.0 and No.3.0.

() The numeric values in the parentheses represent parameter settings.

Control Mode Command Mode .
(No2.0) (No.3.0) Command Input Signal Format

Pulse Train Command (1 : Default) . Differential

In this operating mode, position commands are issued 24V open collector

from the host controller with pulse input.
(& Page 6- " 5 V open collector

Position Control

(0 : Default) Internal Speed Command (3)

An operating mode used in the Positioner Drive function

that enables you to execute positioning command preset  * 1/O operation
in the drive with I/O operation from the host controller.

Point table operation =" Page 18-

Analog Velocity Command (2)

In this operating mode, speed commands are issued

- Analog voltage
from the host controller with analog voltage input.

Page 10-
Velocity Control
(1) Internal Speed Command (3)
This type of operating mode moves the machine according ;
to the speed preset in the drive with I/O input from the * 1/0O operation

host controller.

(== Page 13-

Analog Torque Command (2)

Torque Control |, this operating mode, torque commands are issued

(2) from the host controller with analog voltage input.
(== Page 15-

Before performing wiring to each drive or motor, verify

- Analog voltage

that all power sources are shut off.

A/

All wiring work must be performed by certified electricians. A A

Before applying power to each drive or motor, be
sure that wiring has been performed correctly.
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6. Operation

1. Configuring Operating Mode

1. Related to Parameter

The following are the parameters that must be configured for all operating modes.
es|

Common o E Warning/Error Detection 5@ ((LL

Control mode 2.0 5-34 Switch 65.0 5-41
Position error

(@)
O
§e)
()
g
=
S

Command mode 3.0 5-34 Error detection Value 87.0 5-51
Operation mode 9.0 535 Delay time 89.0  5-51
Warning latch time 120 536 position error Value 363.0 585
Alarm output timing 130 536  Warning detection Delay time 3650  5-85 -
Switch 1440 562 Switch 65.1  5-41 Q
Torque command limit  Value 1 1470 563 Jpeederror Value 900 551 3
: Error detection : =
Value 2 1480 563 Delay time 91.0 5-51 UC‘-‘I
Torque limit output 1441 5-63  Encoder pulse output Frequency upper limit ~ 285.0  5-79 g
Servo OFF: Delay time 2370 575  Error detection Delay time 286.0 579 0q
Brake release: Delay time 238.0 5-75  Encoder Switch 259.0 5-76 _g
Absolute system 257.0 576  Overheat detection Value 267.0 577 o)
Rotational direction 2721 5-77  Encoder Battery Switch 259.1 5-76 g..
Encoder pulse output Command Numerator 2760  5-78  Voltage drop detection  valye 2680 577 0%
pulse ratio ' penominator 278.0 5-78  Voltage Dip Detection Delay time 305.0 5-83 g
=g 2
RS-485 Communications ﬁ Deceleration Stop -G
Name No. P. INEINE) No. P.
Switch 8.0 5-35 Method 224.0 5-68
Upon Servo Off :
Address 4.0 5-34 DBRK output after stopping 224.3 5-69
Communication speed 6.0 5-34 , Method 233.0 5-73
; When alarm is on -
Stop bit 6.1 5-35 DBRK output after stopping  233.1 5-74
Parity 6.2 5-35  Release conditions 224.1 5-68
Minimum response time 11.0 5-35  Operating time 226.0 5-70
Cancellation speed 227.0 5-70
Drive Limit Switch Input Upon AC Supply loss Sl — 202 | e
a Operating time 228.0 5-70
Torque command limit 151.0 5-64
Name No. P. Status during coast to stop 2321 571
Setup 67.0 5-43  Short brake operation after a stop 232.2 5-72
Deceleration method 67.1 5-43 Timing 2323 5-72
Idling status 67.2 543  Motor Brake engagement Delay time 2340 574
Retaining position error counter 67.3 5-43 Rotational speed 235.0 5-74

For each operating mode, its supporting parameters must be configured. For details, refer to
the subsequent sections describing each operation mode.

Parameter Tuning Methods

Use the Setup Panel at the front of the drive for tuning.

Use the setup software Digitax SF Connect for tuning.
Install it on the user-supplied computer.

Digitax SF Instruction Manual 3



6. Operation

1. Configuring Operating Mode

2. Configuring Parameters

Using the Setup Panel

Change the parameter value.

example:
Change the settings of Control Mode and Command Mode to "position control
mode" and "internal command" respectively.

x3

MODE x 3
(Press thxree times) Use to change the number of the parameter.
. While you are editing the value, the position that you
Parameter Setting Mode Control Mode selected blinks.
GEr_ P POOZH -a~[FO000H) %) o
A
| Settings
After editing parameter SET 0: Position control mode
yawes. proceed é’vl‘\% . 1: Velocity control mode
2: Torque control mode
A
[j When you finish with the change, the blink turns solid.
aonnn
FUUUUU
\/
e e Command Mode
] l'l ﬂ r
A_TUNE 3“'- + IREN NN %ChangeSet
Settings
1: Pulse train command
2: Analog command
3: Internal command
n N 3
ooy
Repeat these Steps for each parameter that you select. ‘

Parameter Saving Mode Saving Normal End

[SALE_PHa~{5ALE P »{Nir _End]

L. or
Abnormal End

Ab_End

Check in Alarm Display Mode.

you shut down the drive without saving them, the changes will not take

Save the parameter settings in Parameter Saving mode to the drive. If
effect.
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6. Operation

1. Configuring Operating Mode

Using Digitax SF Connect

N
Step1 el
Double-click B -
on e I “41 1. Select the Communication Setup tab
- : (initial display)
. W . e Feicpinn) e e o e
2. List of the compatible drives
—Select the drive that you are connecting
— If you don't see your drive,
Click Get to display new versions and select your drive version.
3. Click
- PR PRy
|Connection Status : |
oM “The contrel gan 5o & vabd. J
J
)
Set parameters
= 1. Select the Parameter Tab
: 2. In the row of the parameter to edit, click on the cell in the Value
= column to edit.
m m=zemd = \When you make a change in a value cell, *(asterisk) will appear
LT in the Change settings column.
Lo i - e e T T —
WI [Fubw e v - s riwpshiion b caret e ey |4 1
m3 rummn s [y 15 v
. [recmmey liz i
=g s
3. Click Set to write to RAM.
P —The *(asterisk) in the Change settings column
gt will disappear.
et —{ 4. Click Write to save to the drive EEPROM.
e g L]
- I .. . I - ot —n |
-(.cm-l The contral gan s b vk
<
Finish
Method 1
Click Disconnect under
the quick tool bar.
Method 2
1. Select the Communication Setttings tab.
2. Click Disconnect
- Method 1, 2 .
Cycle control-power to finish so that the change that you
just made will take effect.
1&«1-1 e cotrsl gan st b vabd. G |
- J
5
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6. Operation
2. Position Control Mode

1. Pulse Train Command

Required Parameters

Set the operating mode with the following parameters.

Parameter .

2.0 Control Mode 0: Position Control Mode (Default)
3.0 Command Mode 1: Pulse Train Command Mode (Default)
Select one.
320 Input pulse form ) 0: Pulse and direction (PLS & DIR) (Default)

1: Quadrature phase difference pulse (A-Phase & B-Phase)
2: Input in positive or negative pulse (CCW & CW)

Helps to reduce possible malfunctions caused by noise.
You must configure this parameter in the case of command input by
33.0 Input Filter open collector.
Default: 4 (150 ns)
(== 3 Settings. El Appendices

Paired Pulse Ratio

34.0 (Numerator) 32,768 (Default: 1,000 [pulse/rev])
36.0 Paired Pulse Ratio Set to [pulse count of the host controller output] divided by 4
’ (Denominator) Default : 1,000 [pulse/rev]

*) Pulse command input form (see the table above) and Minimum Time Interval (see the table below).

Parameters
No32.0

0 (Default) PLS t1 i | t1 i

Pulse and Direction

(PLS & DIR) DIR Lt3 t3 | t3 t3

1 £ i fAphase

Quadrature phase A it4]tditalta T—l_?_rises first., l
Difference pulse -phase 1 t4ftaita]ta _T—l_
(A-Phase & B-phase) B lrises first. j 1 +

2 S
Positive or Cccw t5

Negative pulse
(CCW & CW) cw te [t |t

Input pulse Maximum command | Minimum time interval [us]
signal pulse frequency t1 t2 t3 t4 t5 t6

Differential 4 Mpps 0.125 0.125 2.5 0.25 0.125 0.125
Open collector 200 kpps 2.5 2.5 2.5 2.5 2.5 2.5

Positive direction command Negative direction command

The amount of time needed for rising or falling edge of the command pulse input signal must be 0.1 us or
below. The number of pulses is counted at the rising edge (from low level to high level).
The input logic can be changed with Parameter No.32.3.
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6. Operation
2. Position Control Mode

Optional Parameters (0))
The following parameters are optional. Configure them, as necessary. _g
®
2
=
5
. Direction of Rotation See below 32.1
Pulse Train l - l l
Command : Select the pulse train input logic
Input Logic Default: 1 (Negative logic) 323
Determination Method 64.0 N
-
Detection Criteria (Range) Specify the conditions for Positioning 68.0 2
itioni Complete =
Positioning Detection Criteria (Speed) P 69.0 o
Complete S
Detection Criteria (Command input) (=& B Settings 70.0 Q
-]
Detection Time Delay 71.0 g
<
o
Q
)

Configuration of Parameter No.32.1 and Rotational Direction of the Motor

Parameter Command pulse from the controller
No.32.1 Positive direction command | Negative direction command

1
(Default)

Digitax SF Instruction Manual 7



6. Operation
2. Position Control Mode

Input Pulse Form and Parameter Setting

The command pulse is counted at the rising edge in the positive logic and the falling edge in the
negative logic.

Pulse and Direction (PLS & DIR) (No.32.0 = 0)

Parameter Parameter Command input waveform
No.32.1 No.32.3 CCW CW
0 ERE e T e T e I e B e B B

(Default) DIR i
0
PLS
1 :
DIR l
0 PLS
1 (Default) DIR |
(Default) PLS :
DIR i

- Changing the setting of Parameter No.32.3 will reverse the direction signal (DIR) logic.
- Change the direction signal (DIR) when PLS is LOW where N0.32.3=0 and PLS is HIGH where No.32.3=1.

Quadrature phase Difference pulse (A-Phase & B-phase) (No.32.0 =1)

Parameter Parameter Command inp
No.32.1 No.32.3 CCW
0

ut waveform
cw
A peewesisnf T § FTY | f

(Default) B f l f l iB-phase rises first. 1 ' l
0
1 A A-phase rises first.l 1 { l
B { 1 l iB-phase rises first. 1 l
0 A f 1 l A-phase rises first. l l
1 (Default) B B-phase rises first. f l 1 | 1 l
(Default) A N T A e S N SR R

B  B-phase rises first. l f l I

- No direction signal logic change by Parameter No.32.3.

%

Positive or Negative pulse (CCW & CW) (No.32.0 = 2)

Parameter Parameter Command input waveform
No.32.1 No.32.3 CCW Ccw
0 ccw e I I e N

(Default)

CW f f f
CCwW

CW 1 I} I}

0

0
1 (Default)

CCW
CW

(Default)

CCw

e r
ff f 1T
e r

CW
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6. Operation
2. Position Control Mode

Precautions for Testing

Before applying power to each drive or motor, be

sure that all wiring has been performed properly.

Set the parameters correctly before testing.

Check motor motion first with no machine connected.

A\
A\ fa\

A\ A\
A\ A

(@)
O
§e)
()
g
=
S

SPOV 10J3UOD UOIISOd T

For a brake-equipped motor, be sure to disengage the brake

before driving the motor.

Testing Procedure

Verify that wiring has been performed correctly.
Turn on the control power to the drive.

Turn on the AC Supply to the drive.

Connect the SVON pin on CN1 connector to COM- to turn the servo on.

Input the position command pulse from the host controller in low frequency, and run the motor at

low speed (around100 rpm).

Be sure that the actual rotational direction of the motor agrees with the direction setting. Verify

that stopping the command pulse does stop the motor.

After ensuring correct direction of actual motion, increase the frequency of position

command pulse gradually and check motor motion.
If vibration occurs, increase the inertia ratio.

Digitax SF Instruction Manual
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6

. Operation

3. Velocity Control Mode

1. Analog Velocity Command

Required Parameters

Start testing only after configuring the parameters.

Set the operating mode.

2.0 Control Mode

3.0 Command Mode

1: Velocity Control mode (Default: O Position control mode)

2: Analog command (Default: 1 Pulse train command)

Optional Parameters

The following parameters are optional. Configure them as necessary.

Adjustment Adjust the offset, such that the motor g2.2

Offset speed becomes O rpm when the command
Value ]nput is O V. 600
Direction of Rotation Select CCW or CW. *3) 62.0
Enable Switch 62.1
Input Filter Numerator Apply this parameter to filter the noise 48.0

component of input command voltage.
Denominator 49.0
It Numerator Set the rotational speed at max command 200
e Denominator input voltage (£ 10 V). 1) 51.0
cow Numerator  get the speed limit for CCW rotations. 52.0
Denominator e 53.0
Speed limit
W Numerator  get the speed limit for CW rotations. 54.0
Denominator “2 55.0
Smoothing Enable Switch Apply this filter to reduce the variance of 77-0
Filter Moving Average Time the motor speed. 78.0
(= H settings
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6. Operation
3. Velocity Control Mode

(@)
O
§e)

()

g
=

S

*1) Example of Input Gain Configuration
Input Gain is configured with the following two parameters:
Numerator (N0.50.0): desired max rotational speed
Denominator (No.51.0): max rotational speed of the motor
Example of setting the max command input voltage (£ 10 V) to 3,000 [rpm] for the motor

with 5,000 [rpm] max rotational speed.

50.0 3,000
51.0 5,000

*2) Example of Speed Limit Configuration
Speed limit is configured with the following two parameters:
Numerator (CCW: No.52.0, CW: No.54.0): desired max rotational speed limit
Denominator (CCW: No.53.0, CW: No.55.0): max rotational speed of the motor

SPOW\ 1043U0D AND0I9A €

Example of setting the max rotational speed limit to 3,000 [rpm] for the motor of 5,000 [rpm]
max rotational speed.

Direction of Rotation Setting [rpm]

52.0 3,000
CCwW

53.0 5,000

54.0 3,000
Cw

55.0 5,000

*3) Configuration of Parameter No.62.0 and Rotational Direction of the Motor

Parameter Input Analog Command Voltage
No.62.0 Positive Voltage ‘ Negative Voltage

1
(Default)
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6. Operation
3. Velocity Control Mode

Precautions for Testing

Before applying power to each drive or motor, be A

sure that all wiring has been performed properly. &A

Set the parameters correctly before testing. A

Check motor motion first with no machine connected. A

For a brake-equipped motor, be sure to disengage the brake f
before operating the motor.

Testing Procedure

Step 1
Step 2
Step 3

Step 4

Step 5

Step 6

Verify that wiring has been performed correctly.

Turn on the control power to the drive.

Turn on the AC Supply to the drive.

Connect the SVON pin of CN1 connector to COM- to turn the servo on.

Input the analog velocity command voltage with a low voltage to run the motor at a low speed.
Be sure that the actual rotational direction of the motor agrees with the direction setting.
Verify that the motor speed changes depending on the input voltage.

After ensuring correct direction of actual motion, increase the command voltage gradually and
check motor motion.

Verify that the rotational speed has reached the specified speed.

If vibration occurs, increase the inertia ratio.

Digitax SF Instruction Manual



6. Operation
3. Velocity Control Mode

2. Internal Velocity Command

Required Parameters (0))
Start testing only after configuring the parameters. o
§S;
®
. ©
Set the operating mode. =
°
2.0 Control Mode 1: Velocity Control Mode  (Default: O Position control mode)
3.0 Command Mode 3: Internal Command  (Default: 1 Pulse train command)
Internal Velocity: 1: Preset Speed Command (8 settings)
388.0
Command Method (Default: 0 Zero command)

Optional Parameters

The following parameters are optional. Configure them as necessary.

amount of time for speed command to increase the speed
Acceleration Time from O [rpm] to 1,000 [rpm] 390.0

Default: 1,000 [ms]

amount of time for the speed command to decrease
Deceleration Time the speed from 1,000 [rpm] to O [rpm] 391.0

Default: 1,000 [ms]

SPOW\ 1043U0D AND0I9A €

Speed 1to 8 ;aergitltfgggdbelow 392.0 to 399.0
smoothing Enable Switch Apply th.is filter to redgce the speed variation of the motor. ~ 77.0
Filter _ _ Default: 77.0=0 (Disable)
Moving Average Time 78.0=100 [ms} 78.0
Setting (Default) [rpm]
No. Speed 50 W to 750 W | 1 kW 1 kW to 2 kW
392.0 1 500
393.0 2 1,000
394.0 3 1,500
395.0 4 2,000
396.0 5 2,500
397.0 6 3,000
398.0 7 4,000 3,000
399.0 8 Motor Max Rotational Speed ) ) ([ B setting
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6. Operation

3. Velocity Control Mode

Precautions for Testing

Before applying power to each drive or motor, be A
sure that all wiring has been performed properly. &A

Set the parameters correctly before testing. A

Check motor motion first with no machine connected. A

For a brake-equipped motor, be sure to disengage the brake f
before operating the motor.

Testing Procedure

Step 1 Verify that wiring has been performed correctly.

Step 2 Turn on the 24 VDC control power to the drive.

SICREM  Turn on the AC Supply to the drive.

Step 4 Connect the SVON pin of CN1 connector to COM- to turn the servo on.

Select one of target speeds with open/closed combinations of VCSEL1, VCSEL2, and VCSEL3, and
turn either VCRUN1 or VCRUN2 ON.
The motor will rotate accordingly.

Refer to the following “Motor Rotational Direction” and “Speed Settings” to operate the motor.
Be sure that the actual rotational direction of the motor agrees with your direction setting.
Verify that has the rotational speed has reached your speed setting.
If vibration occurs, increase the inertia ratio.

RUN Operation and Rotational Direction of the Motor Speed Sett]ngs
Motor Rotational| Operation VCSEL1 VCSEL3
Direction VCRUN1 VCRUN2 Speed |CN1 PinNo.8 |CNT PinNo.9 |CN1 PinNo.10
ccw 1
cw 2
Stop (Open ] [Open ] 3
oy 4
5
: Contact with COM- 3 __ _ _
(_Open J:No contact with COM- 8
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6. Operation

4. Torque Control Mode

1. Analog Torque Command

Required Parameters (0))
Set the parameters before testing. _g
Set the operating mode. ®

=

2.0 Control Mode 2: Torque Control Mode  (Default: O Position control mode)

3.0 Command Mode 2: Analog Command (Default: 1 Pulse train command) e
)
el
C
)
S

Optional Parameters =3
The following parameters are optional. Configure them as necessary. %

0
Adjustment Adjust the offset, such that the motor torque command 302.2
Offset Value becomes 0 [0.1 %] when the command input is O V. 300.0
Direction of Rotation Select the CCW or CW. ¢3) 302.0
Enable Switch 302.1

Apply this parameter to filter the noise component of

Input Filter Numerator input command voltage. 288.0
Denominator 289.0
_ Numerator Set the torque at the max command input voltage 290.0
ITpUE EEn) Denominator (£10W). D 291.0
Numerator o . . 292.0
CCW - Set the torque limit during CCW rotation. *2)
o Denominator 293.0
Torque Limit Numerator o ) ) 294.0
CW ————— Setthe torque limit during CW rotation. ¢2)
Denominator 295.0
Speed Limit Set the speed limit. 152.0
(== H settings

Digitax SF Instruction Manual 15



6. Operation

4. Torque Control Mode

*1) Example of Input Gain Configuration
Input Gain is configured with the following two parameters:
Numerator (No.290.0): desired max torque
Denominator (N0.291.0): max torque of the motor
Example: the parameter settings (for a motor with the 300 % max torque) to 100 % at the max command

Setting
[Unlt : 01 %]

290.0 1,000
291.0 3,000

*2) Example of Torque Limit Configuration
Torqgue Limit is configured with the following two parameters:
Numerator (CCW: N0.292.0, CW: No.294.0): desired torque limit
Denominator (CCW: No.293.0, CW: N0.295.0): max torque limit of the motor
Example: Setting the max torque limit to 100 % for the motor of the 300 % max torque

. . Parameter Setting

292.0 1,000
CcCcw

293.0 3,000

294.0 1,000
Cw

295.0 3,000

*3) Configuration of Parameter No.302.0 and Rotational Direction of the Motor

Parameter Input Analog Command Voltage
No.302.0 Positive Voltage ‘ Negative Voltage

1
(Default)
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6. Operation

4. Torque Control Mode

Precautions for Testing

Before applying power to each drive or motor, be A
sure that all wiring has been performed properly. &A

Set the parameters correctly before testing. A

Check motor motion first with no machine connected. A

For a brake-equipped motor, be sure to disengage the brake f
before operating the motor.

Testing Procedure

[stp —pearon

wn

et

D
©

Step 1
Step 2
Step 3
Step 4
Step 5

Step 6

Step 7

Step 8

Verify that wiring has been performed correctly.
Turn on the control power to the drive.
Turn on the AC Supply to the drive.

Set [Analog torque: Speed limit (No.152)] to a sufficiently small value (around 500 [rpm]).

Connect the SVON pin of CN1 connector to COM- to turn the servo on.

Set [Analog torque: Speed limit (No.152)] to the value to be used in actual operation.

Input the analog torque command voltage with a low voltage to run the motor with a low torque.
Be sure that the actual rotational direction of the motor agrees with the direction setting.
Verify that the motor speed changes according to the input voltage.

After ensuring safety for actual motion, increase the command voltage gradually and check motor
motion.

Digitax SF Instruction Manual
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6. Operation

5. Position Control Mode

1. Internal Position Command (Point Table)

Internal Position Command is used for the Positioner Drive function.

This function enables you to preset data for the Point Table in the drive and set up Point Numbers

that you want to execute with 1/0 input from the host controller. When the start signal is input,
positioning starts based on the user-selected Point No.

Positioner Drive
The Positioner Drive is a function for positioning operation based on I/0O commands issued by

the host controller such as PLC.

Homing can be performed in the user-equipment in which Digitax SF is installed.
The Point Table stores motion patterns and Digitax SF Connect is used for the Point Table

setup. Testing the Positioner operation can be done using Digitax SF Connect

1. Configuring Parameters

(==~ Page 19 Required Parameters

2. Creating Point Table and Testing

To enable Positioner Drive, set the point table parameters. Use Digitax SF Connect for the point table

configuration. Page 20 Creating Point Table

Test the point table operation with Digitax SF Connect before operation with user 1/O.

(=" Digitax SF Connect Users Guide

3. Operation by User I70
You can select a motion pattern from five typical motion patterns.

([=5 Page 26 Operation by User 1/0

Precautions

1. In case of the following, the motion started by the point table will be stopped and the remaining
commands will be canceled.
- The servo turns off.
- Clear Position error Counter is executed.

(When Clear Position error Counter is executed, the motor will make a quick stop.)

2. The motor moves according to the point table settings at the start time of Positioner operation.
The current motion is not affected by any changes made to the point table in the middle of the
motion.
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6. Operation
5. Position Control Mode

Required Parameters (0))
1. Configuring Parameters O
Set the operating mode. 5
g
Parameter : o
2.0 Control Mode 0: Position Control Mode
3.0 Command Mode 1 Pulse train command ol
3: Internal Command -
. 0: Using 1/0 input 2
(1) 2
2.0 Operation Mode 1: Using Digitax SF Connect 5
Internal Position o S
642.0 Operation Mode 0: Point Table Q
643.0 Internal Position 1: Enable overflow detection =
: Overflow Detection (Default) o
644.0 Internal Position Set up this parameter when the 1/O setting type is “Option 1" . ¢2) %
Q
)

Point No. Output Method = Otherwise, no need to be configured.

*1) The setting is O (/O Operation) upon drive power on.
You can set this item only with Digitax SF Connect not on the Setup Panel.

*2) You can specify output timing of subsequent point numbers upon motion complete.
The point number output format is illustrated at the bottom of the timing diagram below.

Example: Point Table Setting and Timing Diagram of the Point No. Output

Running Operation | Dwell Time

1 continuous 0
2 continuous 0
3 single (any value)
Description  Signal Name Chart
Select PCSEL1---4 < >
Point No. C%nput !
Start PCSTART1 OFF ON OFF
Input

Motor -
Rotational )
Speed Vi O [rpm]
Motion MEND ON || | OFF 1 ON
Complete (Output) : ! L

e : | : ) Parameter No.644.0=0

0 X 1

Point AT 3 L f : Par:ameter No.644.0=1
No. (Output) ) 0 >< !

Parameter No.644.0=2

|o>i<1>i<2>i< 3

e
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6. Operation
5. Position Control Mode

Creating Point Table

Set the following items for the point table. Use Digitax SF Connect for editing point
table. Set and Write the point table you created to the drive.

(=5 Digitax SF Connect Users Manual

Port [COM3 | Address |1 -]

= I St monir | Al | T [ POFE 08 et rn | Ay Fnions

Al Sandition

7483

It Table Operation

poim Taseno. [

Servo Ampil Fie
® ezrrom

o st e Resa smve
O riie

Im COM3: 1 The control gain set is valid. J

Range | Units

No. (fixed) [-]

This item indicates the point number specified by I/O command.

By default, Homing is assigned to Point No.0. The point table has 15 points. If you are not using the
BIHeglojifelg Homing function, Point No.O becomes available and the table can have 16 points. When the type
of 170 assignments is “Option 1" , the motion (N0.646.3) corresponding to Point No.0 is set to 1
(point table motion).

Position —1,073,741.823 to
+ 1,073,741,823

[ encoder pulse ]

If Relative is selected as the Command method,
The position data will determine the shift amount.

A positive value indicates CCW rotation, a negative value indicates CW rotation

If Absolute is selected as Command method,
The position data will determine the target position.
This value corresponds to ABS Position Command value (Status No.74).

Description

Related to:
Internal position: Overflow detection (N0.643.0)

20 Digitax SF Instruction Manual



6. Operation
5. Position Control Mode

Range | Units 9

Rotationispeed 1 to max rotational speed [rpm] g

—t
S

5

O — Set the motor rotational speed during the Positioner operation.
& Set this item to a speed no higher than the max rotational speed of the motor.

U

Range | Units s

Acceleration time 0 to 5.000 [ms ] 2

o

5

BESEfelifei Set this item to amount of time for the rotational speed to increase from 0 rpm to 1,000 rpm. Q
=

Range | Units %

Deceleration time 0 to 5.000 [ms] g

)

BIESeg[olafelal Set this item to amount of time for the rotational speed to decrease from 1,000 rpm to O rpm.

Range | Units

Dwell time 0 to 20,000 [ms]

Set the wait time after Positioning Complete per the selected Point No.

Motion after the dwell time elapses
“Single” Motion: MEND will be ON.
“Continuous” Motion: the motion per the next point number will start.

Description

If Running Motion is “Continuous” and the dwell time is set to 0, the motion will be according to
the speed specified by point numbers, one after another continuously.
If the dwell time is set to 0, the acceleration/deceleration setting in the first point number selected
upon CW start PCSTARTT ON will be applied, and the acceleration/deceleration time settings of
subsequent point numbers will be discarded.

([=5 Page 23 Positioning Complete

Range | Units

Command method Relative, Absolute [-]

Absolute: the setting of Position will be the shift amount from the current position to the target position.

Description ) . . . "
Relative: the setting of Position will be the target position.
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6. Operation

5. Position Control Mode

Description

. . Setting
Running operation Continuous, Single [-]

Configuring Running Motion in the Point Table enables you to execute a series
of continuous positioning motion and continuous speed changes.

(=5 Page 24 Valid or Invalid

Single: After the motion specified by this point number is complete, the subsequent

point numbers will not be executed.
Example: Point No.1 and 2 are set to “Single” .

Description  Signal Name Chart

Select L
Point No. PC|SnEpLu1t 4 < ! >< 2
Start PCSTART1 { ON I { ON I

nput OFF OFF OFF
Motor _ i i
Rotational 0 [rpm]
Speed —

Continuous: the subsequent point number(s) will be executed.

Example If Running Motion = continuous and Dwell Time = 1 or above (for example, 3ms),
then positioning will be executed according to each point. The drive will wait for the target

position to be reached, then apply the dwell time, and will then start the next motion

Description  Signal Name Chart
Select PCSELT---4 < N\
Point No. Input !
Start PCSTART1 { ON I
Input OFF OFF

Command

Motor _
Rotational  ~  —___/_No N
Speed i i

1

1

! 'Positioning'

! | Complete”j(No.1)

1 1 1
Position - S SR i
Error (Waiting for Positioning | |

to Complete) b \
183 M) el Time (No.1)

-
|

Example If Running Motion = continuous and Dwell Time = 0, the motor will not stop and
the rotational speed will change continuously.

Description  Signal Name Chart
Select PCSELT---4 < AN
Point No. Input !
Start PCSTART1 { ON |
Input OFF OFF

Motor
Rotational
Speed

Command

0 [rpm]

_________________

22
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6. Operation
5. Position Control Mode

Range | Units

Positioning complete 0to 32767 [pulse ]

(@)
O
§e)
()
g
=
S

Set a position error threshold to determine whether or not positioning is complete.

After the motion specified by the point number has been complete, when the position error falls
in the range set by this parameter and then the Dwell time elapses, the MEND (motion end)

signal turns ON. ul
Timing Diagram (Positioning complete and Dwell time) §
Description  Signal Name Chart =
o
Select PCSELT---4 < AN 3
Point No. Csmput [ o
S
=
Start PCSTART1 OFF ON OFF Fo)
Input | g
Description E Actual motion g
I ®
Motor - ! R
Rotational ! ‘.
Speed ' ..
! 0 [rpm]
Position — E Positioning Complete
Error [ e NGy

T N 0 [pulse]
1

e Dwell Time

Motion MEND ON | oFF 5 I—ON
Complete (Output)

-
\
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6. Operation
5. Position Control Mode

Setting | Units

Valid or Invalid Enable, Disable [-]

This Parameter indicates whether motion per a point number is enabled or disabled.

Setting

Disable:

The motion per the point number will not be executed and any subsequent point numbers that
are enabled will be executed.

Enable:
The motion per the point number will be executed.

If you start with a point number that is "disabled”
The first subsequent point number that is “enabled” will be executed.

If a “"disabled” point number is specified while one motion is being executed,
Motion per the “disabled” point number will not be executed and motion per the first “enabled”

point number among the subsequent ones will be executed.

If Dwell time = “0” for a point number assigned “continuous”
The rotational speed will change continuously per “enabled” point numbers before/after the

“disabled” point number.

Here is an example.

With the Point Table settings below, if you specify Start signal input to Point No. “1” , Point No. 2
o won't be executed and Point No. 1 and 3 will be continuously executed.
Dresciliption Running operation Dwell Time Enable/Disable

1 continuous Enable

2 continuous (optlonal) Disable

3 single (optional) Enable
Description  Signal Name Chart
Select <
Point No. PC?nEpLul 4 !

ON

Start PCSmTpAutRﬂ OFF { I OFF

Motor _
Rotational Command
speed S Neain .

TIP
For a point number with “enable” to be the last motion, set Running Motion = “single”
Otherwise (i.e. “continuous” setting to the last point number), its “enable” setting will keep the
motion end signal (MEND) off and the next motion instruction will be not be executed. If this
happens, do one of the following.

With User 1/0O
Turn the servo off or input Clear Position error Counter.

With Digitax SF Connect
Turn the servo off or click the STOP button.
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6. Operation
5. Position Control Mode

Precautions for Testing O\
@)
Before applying power to each drive or motor, be A _%
sure that wiring has been performed correctly. &A §'
Set the parameters correctly before testing. A

Check motor motion first with no machine connected. A

SPO\ 10J3UOD UOIISOd °G

For a brake-equipped motor, be sure to disengage the brake f
before driving the motor.

Testing

Using Digitax SF Connect, check motion per the point table that you created.

File (B Help (H)
Connect  Disconnect Part [COM3 | Address[1 -
Communication Settings | Parameter | Waveform monitor | Wavefor Comparison | Status menitor | Atarm | Tuning || F5ifi 1552’ | Test run | Awdiary functions
Inening usriter
‘Alarm Condition
Senvo OWOFF Return to home position
o o
3. Press Servo ONJ Cument position
Point Table
No. Posil . .
4. Enter a Point No. to start with. Pin Tebls Oparation
e o raveris 1
El ’
[« 5. Start a motion
s
o [3:start [M):Pause [J:Stop
;— Command type
ER .. QO vo
o 2. Select @ Digitax SF Connect | ~
[ as Command Type. & =T
% User I'Q input is invalid
e 1. Save the Point Table data to the drive.
15 f =
Click
N SetJ _Wiite J
Instructions
Wiite current position Comparison . Servo Amplifier
(@) EEPFCM
@ 4BS position command \L‘ M ) File ‘ = ‘ ‘ = ‘ | e ‘ | e ‘ ‘ s |
(O ABS position feedback

Il COM3: 1 The control gain set is valid. J

(== Digitax SF Connect Users Guide
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6. Operation
5. Position Control Mode

Operation by User I/0O

Refer to the corresponding pages of the following five typical motion patterns to set up a point table.

Single-motion positioning Page 28

Continuous positioning motion Page 29

_ One-direction motion Page 30
Continuous speed changes : — :

Opposite direction motion Page 31

Press motion Page 32

Procedure (Positioner operation by User 1/0 input)

Step Description Explanation
Step 1 Check if ready to start. Check if MEND is closed. If it' s open, wait.
SR Select Point No. Input PCSEL1...4 to specify a Point No. to execute.

Wait for at least 10ms after PCSEL1-4 input, and then change
Step 3 Starting Positioner operation ~ PCSTART1 from open to closed. Start driving the system according
to the command per the point number specified. )

; Wait till MEND becomes open. When MEND is open, change
SICJGH  Check command execution
PCSTART1 back to open.

Verify with MEND that the motion command execution is
complete.

SN Check Operation Complete P : i on i
MEND turning from open to closed indicates that the operation is
complete.

*) For more information about user 1/0O operation, refer to the timing diagrams shown in the operation examples.
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6. Operation
5. Position Control Mode

Timing Diagram and Point Table Items
Create a point table entry for each motion command. Refer to the following timing diagram for single-motion.

(@)
O
§e)
()
g
=
S

Example of Point Table Setting (Single-Motion)

No. | Position |[Rotational|Acceleration |Deceleration| Dwell Time |Command| Running | Positioning | Enable/ z
Speed Time Time Method | Motion | Complete | Disable el
[rpm] [ms] [ms] [ms] [pulse] gﬁ
1 5,000 300 100 150 1 Relative single (any value) enable ?\
o
-]
=
<2
Description Signal Name Chart =
o
State SVON Q
of Servo Input OFF ‘ O o
ggl'ﬁ(t:tNo PCSELT4 — T >
: ‘ Input —  «<— 10 msec (min.)
— «— 10 msec (min.)
Start Pl(riiuTtARﬂ OFF ON OFF
— — 17 msec (typ.) *6
Motor ™2 B /0 Point N
Rotational 0 [rpm] ' I No.1
Speed N A —— —
o ) , ) Positioning Complete No.1
Position - | | X 1
Error 0 [putsel R 0 NS
: I(Waitmg for Positioning! | T
, Complete) ! — ;
A «—» Dwell Time No.1
—_— 11 msec (MAX.) !
*1, %2, *3 /| 3 msec (min)
Motion MEND ON [ OFF O
Complete (Output) ]

Parameter Né.(?44.0=0

Lo X L1 |
Parameter No.644.0=1 :
Point No. o3 | _0 > ! |
(Output) Parameter No.644.0=2
I 0 X 1 |

= 1) If you want to check the motion end signal (MVEND) with the User I/O output “MEND/T-LIMIT" , turn T-LIMIT
output OFF, by parameter configuration and TLSELT OFF.
(== B Connections  User I/0O

*2) The MEND output is OFF at Servo OFF.

*3) The PCSTART1 input is ignored when MEND output is OFF.

*4) This is enabled at the User I/O setting Option 1.
The Point No. output method depends on the [Point No. Output Method (No644.0)] setting at the time
of PCSTART1 input.

*5) Any changes made to the point table setting during a motion will not be applied to the motion.

* 6) The startup timing depends on other conditions.
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6. Operation
5. Position Control Mode

Example of Operation 1 Single-Motion Positioning

Motor motion stops when motion per a selected point number ends if its Running Motion setting
= single.

Example of Point Table Setting (Single-Motion Positioning)

No. | Position |Rotational|Acceleration | Deceleration| Dwell Time |Command| Running | Positioning | Enable/

Speed Time Time Method | Motion | Complete | Disable
[rpm] [ms] [ms] [ms] [pulse]
1 5,000 300 100 150 100 Absolute | Single 20 enable
2 3,000 200 100 100 50 Relative Single 20 enable
Description Signal Name Chart
State SVON OFF ON
of Servo Input —
Select PCSELT-+4 —< 1 > 2 >
Point No. Input
Start PCSTARTT orf | ON OFF O OFF
Input
Rotational Rotational
""" Speed No.1 Speed No.2
— ; Deceleration ~
Motor / int - T _ Deceleration
Rotational foNod N\__fmeNotl __Time No.2
Speed Do | Acceleration | |
1 Acceleration Time No.2 | \
' Time No.1 1 ! |
X ' Positionin X ' Positionin
| Complete No.1, N Complete No.2
I I
Position - 0 [pulse] : _________ == : ______
Error (Waiting fgrﬁogitToriné ! (Waiting foriPoisiaoﬁinig| N
Complete) ! Complete) |
d — _—, —
I 1 1 I
| Rw?ll Timee— : ngll Time e—
X o. X o. oN
Motion MEND N OFF N OFF
Complete  (Outpup) = ! — !
Parameter No.644.0=0 X Lo X
[0 X< 1 > 2 |
PM1--3 Parameter No.644.0=1 ! | !
Point No. 0 . T !
oy 3| . > . 2|
Parameter No.644.0=2 !
%< ! < 2 |
-
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6. Operation

5. Position Control Mode

Example of Operation 2 Continuous Positioning Motion

This procedure executes a series of positioning motion following the point numbers in
order. Set Running Motion of “enabled” point numbers to “continuous” , and specify the

first point number for turning on the CW drive signal PCSTART.

For this motion group, set Dwell Time = 1 ms or higher.

Example of Point Table Setting (Continuous Positioning
[\\[o} Position |Rotational| Acceleration | Deceleration

Operations)
Dwell Time |Command| Running

Positioning | Enable/

Speed Time Time Method | Motion | Complete | Disable
[rpm] [ms] [ms] [ms] [pulse]
1 5,000 300 100 150 100 Absolute | continuous 20 enable
2 -6,000 200 100 100 50 Relative | Single 20 enable

For the last “enabled” point number, set Running Motion = “single” .

the acceleration/deceleration setting of the first point number that is selected upon CW start PCSTART 1T ON will

be applied, and the settings of subsequent point numbers will be discarded.

Description Signal Name Chart
State SVON OFF ON
of Servo Input —
Select PCSELT-4 ——< ] S
Point No. Input
Start PCSTART1 OFF ON OFF
Input
Rotational
Speed No.1
_ Command ) ... Deceleration Deceleration
Motor ¢ Point X Time No.1 Time No.2
Rotational 0 [rpm] /o Nodl N\ L
speed :1A__cc\'eleNrat1ion : : | Rotational
i1Time No.1  Acceleration- )
. Time No.2 |~ Speed No.2
: | : : (Waiting for Positioning
| L | — Complete)
- 1 I - g
Position - 1 Positioning Complete No.1+ |
Frror 0 [pulse] I G
\ (Waiting for Positioning 1 \ ,
Complete) : — _No gT_ _
1 1 1
: aW?ll Time '4—»: :
. o. N
Motion MEND ON ! oFF | R\c/)v%ll Time ON
Complete (Output) ; ; :
I I
Parameter No.644.0=0 X !
Lo X 1 |
. Parameter No.644.0=1 | |
Point No. PM1---3 I ) S 7
(Output) . T !
Parameter No.644.0=2 !
[ 0o X 1 Pt 2 |
-
29
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6. Operation
5. Position Control Mode

Example of Operation 3 Continuous Speed Changes (Positioning in One Direction)

This procedure executes a series of positioning motion following the point numbers in
order. Motion instructions per point numbers are executed with no interruptions and the
rotational speed changes continuously. Positioning motion will continue up to (not including)
the point number whose Running Motion is “single” .

Set Running Motion of all enabled point numbers to “continuous” , and specify the first point
number for turning on CW drive signal PCSTART1.

For this motion group, set Dwell Time = 1 ms.

Example of Point Table Setting (for motion with continuous speed changes in one direction)

No. | Position |Rotational|Acceleration | Deceleration| Dwell Time |Command| Running | Positioning | Enable/
Speed Time Time Method | Motion | Complete | Disable

[rpm] [ms] [ms] [ms] [pulse]
1 5,000 200 100 200 0 Relative | continuous 20 enable
3,000 300 (disable) = (disable) 0 Relative | continuous 20 enable
2,000 100 (disable) = (disable) 20 Relative | Single 20 enable

For the last enabled point number, set Running Motion = “single” .
If Dwell Time = 0, the acceleration/deceleration setting of the first point number that is selected upon CW start
PCSTART1 ON will be applied, and the settings of subsequent point numbers will be discarded.

Description Signal Name Chart
of Servo Input —
Select PCSEL1---4 K 7 N
Point No. Input -
Start PCSTART1 OFF ON OFF
Input
Acceleration : Rotational Speed No.2
T'Im’e",'\'lglj """ / \ Deceleration i Rotational Speed No.1
Motor _ Command _ : — ::l " Rotational Speed No.3
Rotational Point | . Point 1 ;
Speed 0 [rpm] /___NoT /o ] No2 ./
I
| ! i |
| | | |
" : 1 1 Posjtioning Complete
Position - | ! No.3 l_
Error X . A
0 [pulse] H \
[ . Twaiting for Positioning ! 1.
: | : Complete) —
| : | Dwell Timele—»_
Motion MEND ON | , oFF o No.3 ON
Complete  (output) : : ;
' 1
Parameter No.644.0=0 | : !
[0 X< 1 |
. T
. Parameter No.644.0=1 ! : |
Point No. PM1---3 I ) >.< 7
(Output) T T T :
Parameter No.644.0=2 | !
Lo X 1 X 2 X 3 |
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6. Operation
5. Position Control Mode

Example of Operation 4 Continuous Speed Changes (Positioning in the Opposite Direction)

This procedure executes a series of positioning motion following the point numbers in order.
Motion instructions per point numbers are executed with no interruptions and the rotational
speed changes continuously. Positioning motion will continue up to (not including) the point
number whose Running Motion is “single” .

Set Running Motion of all enabled point numbers = “continuous” , and specify the first point
number for turning on CW drive signal PCSTART1.

(@)
O
§e)
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For this motion group, set Dwell Time = 0 ms.

Ul

Example of Point Table Setting (for motion with continuous speed changes in reverse direction) §
No. | Position |Rotational|Acceleration|Deceleration| Dwell Time |Command| Running | Positioning | Enable/ éﬁ
Speed Time Time Method | Motion | Complete | Disable 3

[rpm] [ms] [ms] [ms] [pulse] §

1 5,000 300 100 200 0 Relative | continuous 20 enable g
3,000 200 (disable) = (disable) 0 Relative | continuous 20 enable =

-4,000 100 (disable) = (disable) 20 Relative | single 20 enable 8_

®

For the last enabled point number, set Running Motion = “single” .
The acceleration/deceleration setting of the first point number that is selected upon CW start PCSTART1 ON will
be applied, and the settings of subsequent point numbers will be discarded.

Description Signal Name Chart
State SVON OFF ON
of Servo Input —
Select PCSEL1---4 < 7 N
Point No. Input -
Start PCSTART1 OFF ON OFF
Input
Rotational Speed No.1
\,,,,,,,,,,,,,,,De,cel,e,r,a,tlon,T,i,rne No.1
Command by : : Rotational Speed No.2
Motor - Point 1y Point
Rotational 0 [rpm] No.T 1% No.2
Speed S e N vrirdaials /
X \ Acceleratjon Time No.1 ! \ |
| ! | : - Rotational Speed No.3
| | |
: I ! (Waiting for Positioning
Position — : : Complete)
Error 0 [pulse] N
| | |
1 \ N e - - -
I I I |
I ! I o
Motion MEND ON 1 : OFF l BW%H Time '« ON
Complete  (Output) : ; : e
I I
Parameter No.644.0=0 | : !
Lo X 1 |
N I
. Parameter No.644.0=1 | | |
Point No. PM1---3 I ) >.< 7
(Output) . . . f
Parameter No.644.0=2 ! !
Lo X 1 X 2 X 3 |
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Example of Motion 5 Press Motion

This operation involves motion to approach a workpiece at high speed, then execute a press
motion to the workpiece after changing the values of speed and torque.
You can use this type of operation only when User I/O is the Optional I/0O Configurations.

Set the following parameters.

Switch Setto 1 (enable). 144.0
Torque Set the torque limit value for motion of approaching the
... Value 1 . . ; . 147.0
command limit workpiece at high speed and leaving the workpiece.
Value 2 Set the torque command ll_mlt to be applied at the time 148.0
of press-to-workpiece motion.
- 2: Set
TeEUE il Uil [Torque command limit: Value 2 (No.148.0)] = Enable 1441
Switch Enable/Disable the function to detect position error. 65.0
Position To let the detection function work, set a value larger
Error Value than the distance between the target location of press 87.0
Detection motion and the workpiece.
Specify how long a position error waits to be output
Delay time after position error exceeds the [Position error 89.0
detection: Value (N0.87.0)] setting.
Switch Enable/Disable the function to detect speed error. 65.1
Specify at what speed error value the error is to
speed Error -y peclly atwhat sp vau 90.0
Detection be detected.

Specify how long a speed error waits to be output
Delay time after the speed error exceeds the [Speed error 91.0

detection: Value (N0.90.0)] setting.

Point Table

Point Number Output Method Set to 2: output the point number at its motion start. 644.0

(=~ H settings
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The following example illustrates Point Table settings with Point No.1 (P1) for motion of
approaching a workpiece, Point No.2 (P2) for motion of pressing the workpiece, Point No.3 (P3)for

motion of parting from the workpiece.
Rotational Speed y4....

(@)
O
§e)
()
g
=
S

Speed Accelerati%n1
o{-------@-----@----"-"-"--@------—-—-- }Workpiece L@ --
Origin 2\ P1 / P2
D3 Position A3 Ul
CW (Vjc Tt~ « <« CCwW :
' % Position S
12
[
o
5
0
Dwell Time |Command| Running | Positioning | Enable/ S
Method | Motion Complete Disable g
ulse =
[p ] =
1 (P1) (V1) (A1) (32)) 0 Absolute |continuous 0 enable 8
(P2) (V2) (disable) | (disable) (disable) | Absolute Single 0 enable ®
3 (P3) (V3) (A3) (D3) (any value) | Absolute |Single (any value) = enable
P1: Specify the target location with high-speed approach.
V1: Specify the speed of approaching to the workpiece.
P2: Specify the location across the workpiece.
V2: Specify the speed of pressing the workpiece.
P3: Destination
Description Signal Name Chart
of Servo Input
Select PCSELT--4 < 7 > 3 >
Point No. neut —* «— 10 msec (min.) — «— 10 msec (min.)
Start PCSTART1 o | ON OFF ON OFF
npu .
(Press waiting time) ;<—>;<—>;25 msec (min.)
Reset Alarm/ RESET/  Ton
Clear Position PCLR OFF ! OFF
Error Counter Input |
o TLSEL1
Torque Limit Input OFF O/‘N OFF
1 1
Torque Limit - < Torque Limit value 1 ><Jorque Limit value 2 Torque Limit value 1
value /1 X
Motor _ | :
Rotational 0 [rpm] A R I I I -
Speed i Workpiece \ /
1 [
| L o
Torque 0% , Torque |T|m|t value 2 ﬂ
Command (Internah) ~— =~~~ | __==—=% SR
Value X
! |
Motion (MEND) ON LFF: : i OFF an
Comp[ete (Internal) ; u
Limiting (T-LIMIT) OFF \ | \ ON OFF
the torque (Internal) :
I
Motion Complete/ MEND/ ON ! ON ON ON
Limiting Torque ~ T-LIMIT OFF | | OFF
Output |
Point No Parameter No.644.0=2 §<
' : PM1---3 ;
(Output) I 0 X ! 2 >< 3
-
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6. Operation
5. Position Control Mode

Procedure for Press Motion

Check if ready to start.
Open TLSELT and select Torque Limit 1 as torque limit value. Verify that MEND/T-LIMIT is closed.

Step 1
Wait if it's open.

(%> Page 24 Valid or Invalid

Select Point No.

Step 2 Input the point number for approach-to-workpiece motion to PCSEL1...3.
(Point No.1 in this example)

Start Point Table Motion
Step 3 Wait for at least 10 ms after input of PCSEL1...3, and then change the PCSTART1 status from open
to closed. The motion starts per the setting of the point number specified.

Check command execution
Wait until MEND/T-LIMIT becomes open. If it's open, reset PCSTART1 to open.

Step 4

Verity the start Point No.

Step 5 Verify the point number that was started by the PM1...3 input. When the point number of Press
motion is output (No.2 in this example), close TLSEL1, and select Torque Limit Value 2 as the
torque limit value.

Check Torque Limit Status
Check the torque limit status with MEND/T-LIMIT and wait until it becomes closed.

Step 6

Clear Position Error Counter
After MEND/T-LIMIT becomes closed, wait for the desired press time, then close RESET/PCLR to

execute Clear Position Error Counter. Wait for at least 25 ms after RESET/PCLR, input, and
then reset RESET/PCLR to open.

Step 7

Check if ready to start.
Open TLSEL1 and select Torque Limit 1 as the torque limit value. Verify that MEND/T-LIMIT is closed.

Step 8

Select Point No.
Input a point number for the leaving-workpiece motion to PCSEL1-+-3. (No.3 in this example)

Step 9

Start Point Table Motion
Step 10 Wait for at least 10 ms after input of PCSEL1...3, and then change the PCSTART1 status from open
to closed. Motion starts according to the specified Point No. settings.

Check command execution
Wait until the MEND/T-LIMIT becomes open. If it's open, change PCSTART1 back to open.

Step 11

Check Operation Complete
Step 12 Verify with MEND/ T-LIMIT that the motion command execution is complete. MEND/T-LIMIT
turning from open back to closed indicates that the motion is complete.

34 Digitax SF Instruction Manual



6. Operation
5. Position Control Mode

Homing is an operation to align the relative position in the drive parameters and the actual
mechanical position of the machine. When you are using the Positioner function of the drive,
perform homing, as necessary.

In incremental systems:

homing is necessary every time the system is powered on.

(@)
O
§e)

()

g
=

S

In absolute systems:
encoder data is retained by the backup battery. Once you perform homing at the time of

installation, homing is unnecessary at power on even after the control power turns off.
(== El Appendices Absolute System

U
B Homing Methods §
User I/0 input Page 36 g*:
Digitax SF Connect Page 37 ?\
o
: =
M Types of Homing 5
There are three patterns of homing,. =
Select the parameters to set depending on the motion patterns that you need for homing. 8_
)
User-Specified Position Page 40
Press (Stopper) Page 42
Home Sensor ) Page 44

*) To perform Homing by using Home Sensor, use 17O input. Digitax SF Connect does not support Homing with Home Sensor.

Precautions
Homing based on home position sensor front-end
Install the home position sensor at the machine-end. Set [HOMING: Movement direction (N0.646.0)] to the
direction of moving from the front of the sensor towards the sensor-front-end.
Setting the homing direction to the leaving-sensor direction (to the left of sensor below) may result in a collision
to the machine end.

(" Parameter No.646.1 =0 Y Parameter No.646.1=1 )
Detecting the home sensor when ORG input= OFF Detecting the home sensor when ORG input = ON
‘ F sensor | 1  sensor |
' ‘ ‘ '
ORG Input | ON OFF | ORG Input ! OFF ON |
[ \
CW \ Homing Direction ——» I CCW CW \ Homing Direction ——» ICCW
direction | - - | direction direction | - - { direction
I Mechanical motion range I I Mechanical motion range I
N\ PN J

If you changed the command paired-pulse ratio value,
perform homing again after saving the parameters and power cycling.

If you execute Homing by using encoder Z-phase,

configure the start point of Z-phase detection not close to motor Z-phase. Otherwise, the detection position of
Z-phase may become inconsistent. The Z-phase position can be checked by the position where the “encoder
single-turn data” becomes 0.

If any of the following occur during the homing motion,
homing will be interrupted resulting in a Homing Incomplete state.

- Servo turns off.

- Clear Position Error Counter is executed. When Clear Position Error Counter is executed, the motor will
make a quick stop.

- Drive Limit Switch Input is active and Clear Position Error Counter is executed.
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6. Operation
5. Position Control Mode

Homing with User 17O Input

Required Parameters

Set the operation mode.

2.0 Control Mode 0: Position Control Mode
3.0 Command Mode 3: Internal Command Mode
9.0 Operation Mode ) 0:1/0 input

1: Digitax SF Connect

Internal Position o
642.0 Operation Mode 0 : Point Table

*) Operation Mode (No.9.0) = 0 (I/O) upon drive power on.
The Setup Panel does not support display or setup of Operation Mode.

Step 1 Set Homing related parameter values

Set the values of Homing Speed, Homing Creep Speed, and Homing Acceleration/Deceleration Time.

Step 2 Check if Homing can be started.
Check if MEND is closed. If it' s open, wait.

Specify the Point Number (in the standard 1/O setting only)
Step 3 Open all four of PCSEL1-++4 to specify Point No.0.
(This step is not necessary for the Option I/O setting.)

Start Homing motion
Verify that MEND is closed in a servo-on state, and then start Homing. If MEND is open in a servo-
on state, the start command will not be accepted.

Step 4 In Standard I/O Setting

Close PCSTART1 input. (at least 10 ms after [EEER)

In Option I/O Setting
Set HOME to closed. (at least 10 ms after [EER)

Check Command Execution
Step 5 Wait for MEND to become open.
Open PCSTART or HOME after verifying that MEND is open.

Check Operation Complete
Step 6 Use MEND to see if the motion command execution is complete. MEND
turning from open to closed indicates that the motion is complete.
Check Homing Complete

Step 7 After the motion is complete, use HEND to see if Homing is complete. HEND turning from open to
closed indicates that the homing procedure is complete.
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. Operation
5. Position Control Mode

Homing with Digitax SF Connect (0))
Required Parameters 9
10}
. 0
Set the operation mode. o
2.0 Control Mode 0: Position Control Mode
3.0 Command Mode 3: Internal Command Mode
. 0: 1I/0 input
. M (%)
9.0 Operation Mode 1: Digitax SF Connect
642.0 Uit oS 0: Point Table

Operation Mode

*) Operation Mode (No.9.0) = 0 (I/O) upon drive power on.
The Setup Panel does not support display or setup of Operation Mode.

SPO\ 10J3UOD UOIISOd °G

File (Bl Help (H)
Connect  Disconnect Port [COMB © Address |1 -
[ comuricsson sated | Paamtes | [havstom monvor | Wavsorm Comparson | o montor | | Tunef [P i et un | sty functons |

Inching Wonitor
Alarm Condition

Travel distance Rotation speed

_ Servo ONIGFF Retum to home position

o -
= o

O N2 [ (0 — 1000 r/min) Cument position

. Deceler Serve OFF Stop

Q Noa |10 (1000 —+ 0 min)

1. Parameter Tab
Setting homing parameters

2. Point Table Tab

Click Servo ON
(Have the motor in a Servo-ON state)

3. Click Start to start homing

- Click Pause to pause homing

- When homing is completed, the indicator to the left of
the Start button will turn green and the Current position
cell will show the current position resulting from homing.
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6. Operation
5. Position Control Mode

Timing diagram

The following illustrates how to perform Homing with User I/O Input. Homing based on
home-sensor-front-end is used in the example below.

Description  SignalName |/ 0O

State of Servo  SERVO Input ON

Select
Point No. PCSELT-4  Input —< 0

1
== 10 msec(min.)
<—> 10 msec(min.)

Start PCSTARTT | [on
(Start Homing) ~ (HOME) ~ nPY OFF OFF
|
i ON This setting can be changed by the parameter (No.646.1)
SHeOnFTS]OerpOSItIOﬂ ORG Input : OFF_(to detect homing sensor-front-end)
: :
X ! The value of parameter No.648.0
« !
I
17 msec(typ.) The value of parameter No.651.0

Motor - -

Rotation Speed 0 rpm

|
1
\/ W///The value of parameter No.649.0
| !

The value of parameter No.650.0

11 msec(max.) )
.......... I 3 msec(min.)

Homing HEND Output
Complete
11 msec(max.)
1 3 msec(min.)
Motion MEND Output
Complete —_—

*1) If you want to check the operation end signal (MEND) with the User I/O output “MEND/T-LIMIT" , turn T-LIMIT
output OFF, by parameter configuration and TLSELT OFF.
*2) The startup timing depends on other conditions.

38 Digitax SF Instruction Manual



6. Operation
5. Position Control Mode

Types of Homing Motion

Homing movement comprises two segments: Rough Approach and Careful Approach.
Specify the motion type by configuring multiple parameters differently.

Rough Approach ' Careful Approach

| Homlng | - (Lunge motion) (Creep motion)

Rough Approach (Lunge motion)

Indicates a motion type to detect the stopper or the sensor. Configure this part of
homing so that homing will be as accurate as possible in the second segment of
homing.

Careful Approach (Creep motion)
Indicates a motion type to approach the home position slowly and accurately after
the detection of stopper, sensor or base signal.
This motion group includes the following:
- motion to detect Z-phase
- travel over the Z-phase disabled distance
- movement from the base to home after base signal detected.
- motion to detect the sensor again
- motion after re-detecting the sensor

How to read homing motion patterns

Encoder Z-phase (schematic)
Parameter Settings / (2) - indicates that the Z-phase disabled

distance value has been set.

Pattern 24 ¢ z z z
Encoder Z-phase I I
Parameters \ Settings

Home reference signal selection 2 I Home reference position
No.645.0
Re-detection of Home position sensor

No.645.3 1
Encoder Z-phase selection 1
1

Speed

( Careful Approach

? s .
i — | \ osition

Shift-to-hokne (
Sto|

No.645.1

Careful Approach switch
No.647.1
Shift-to-home amount
N0.651.0 @ny)
Z-phase disabled distance
N0.657.0 @ny)

Motion to re-detect amount
the sensor

p position
=1 Homel

Rough Approach Schematic Careful Approach| sCchematic

I:I Motion to detect the stopper or sensor % Motion to re-detect the sensor
Motion after re-detecting the sensor
m travel z-phase disabled distance
7 . .
m Shift-to-home motion
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6. Operation
5. Position Control Mode

Homing Based on User-Specified Position (No.645.0=0)

This operation indicates the type of homing based on the starting point.

This type of homing operation enables you to specify any position as the home position without turning the
servo on, for example, by manually moving the machine to any desired home position. In addition, this method

enables the encoder z-phase to be detected without involving stopper or sensor

This type of homing does not involve the Rough Approach motion group.

Set the following related parameters.

Home reference signal selection

(*)
(arbitrary position, stopper, sensor) 645.0
. Movement direction 646.0
Homing
Overall Acceleration/Deceleration time 650.0
(Common in Rough approach speed and Careful approach speed) ’
Home position data 653.0
Careful approach switch 647.1 )
Encoder Z-phase Selection 645.1
Careful Z-phase disabled distance 657.0 )
approach
Careful approach speed 649.0
Amount of position shift to home 651.0
(travel distance from base signal or z-phase to home) ’
Internal Position - Motion of Point No.O 646.3
Homing: Torque command limit 647.0
Common
Homing: Timeout Switch 646.2
Homing: Timeout Time 659.0

*) Parameters to define the homing pattern

Refer to the patterns from 1 to 6 below to set the parameters.

Pattern 1

Parameters
Home reference signal selection 0

No.645.0

Settings
Speed

Encoder Z-phase selection

No.645.1

Careful Approach switch

No.647.1

T
riging,

Shift-to-home amount

No.651.0

Z-phase disabled distance

No.657.0

o O o o

J

Position

Reference position = [ Home |

40
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6. Operation
5. Position Control Mode

Pattern 2

Parameters Settings
Home reference signal selection 0
No.645.0

Encoder Z-phase selection 0
No.645.1

Careful Approach switch 1
No.647.1

Speed
Careful Approach

Origin
.

Shift-to-home amount
No0.651.0

Z-phase disabled distance 0
No.657.0

Pattern 3

Parameters
Home reference signal selection 0
No.645.0

Settings

Position

[ Shift-to-home amount Il
(No.651.0)
Reference position

Stop position

- [Fome]

Encoder Z-phase selection

No.645.1

Careful Approach switch
No.647.1

Encoder Z-phase

Speed

Stop position

No.651.0

Z-phase disabled distance

1
1
Shift-to-home amount 0
No.657.0 0

Pattern 4

Parameters Settings
Home reference signal selection 0

No.645.0

Origin{m — -

Position

Reference position =

Encoder Z-phase selection 1

No.645.1

Careful Approach switch 1
No.647.1

z

!h?\| Home reference position |

Encoder Z-phase

Speed

Origin{

Shift-to-home amount

No.651.0

Z-phase disabled distance 0
No.657.0

Pattern 5

Parameters Settings
Home reference signal selection 0
No.645.0

‘L Position
Stop position =

Shift-to-home
amount

(N0.651.0)

Encoder Z-phase selection 1
No.645.1

Careful Approach switch 1
No.647.1

(2) z

| Home reference position ]j!

N

Encoder Z-phase

Speed

Stop position

Shift-to-home amount 0

No.651.0

Z-phase disabled distance

N0.657.0 (any)

Pattern 6

Parameters Settings
Home reference signal selection 0
No.645.0

Origin{-a-----.----....-..,.__I -~ L

L / Position
~
Z-phase disabled distance
(No.657.0)

Encoder Z-phase selection 1

No.645.1

Careful Approach switch 1
No.647.1

2 z
Home reference position |jI

i Careful Approach

Encoder Z-phase

Speed

Shift-to-home amount

N0.651.0 (@ny)

Z-phase disabled distance

N0.657.0 (@ny)

Origing NIRRT / -
i Position

N J
Y "
Z-phase disabled distance Shift-to-home Stop position
amount

(No.657.0) (No.651.0) =
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6. Operation
5. Position Control Mode

Homing based on Press (Stopper) (No.645.0=1)

This operation indicates the type of homing based on the stopper position.

You can use this type of homing by setting the home based on the position of the stopper being pressed per

the motor movement.

There are three options to define home” (after detection of stopper pressed motion): 1) stopper position, 2)

encoder z-phase, 3) user-specified position shifted from stopper or z-phase.

Set the following parameters related to this type of homing.

Home reference signal selection

(*)
(arbitrary position, stopper, sensor) 645.0
. Movement direction 646.0
Homing
Overall Acceleration/Deceleration time 650.0
(Common in Rough approach speed and Careful approach speed) ’
Home position data 653.0
Rough approach speed 648.0
Rough Stopper pressed detection time 655.0
approach
Torque command limit: Value 656.0
Careful approach switch 647.1
Encoder Z-phase Selection 645.1
Careful Z-phase disabled distance 657.0 )
approach
Careful approach speed 649.0
Amount of position shift to home 651.0 ®
(travel distance from base signal or z-phase to home) .
Internal Position: Motion of Point No.0O 646.3
Homing: Torque command limit 647.0
Common
Homing: Timeout Switch 646.2
Homing: Timeout Time 659.0

*) Parameters to define the homing patterns

Refer to the patterns 7 to 12 to configure the parameters.

Pattern 7
Parameters Settings

Home reference signal selection 1

No.645.0

Encoder Z-phase selection
No.645.1

Careful Approach switch
No.647.1

Ve

Home reference position Stopper
Speed -

Shift-to-home amount
No.651.0

Z-phase disabled distance
No.657.0

Origin

o O o o

=
Position

42
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6. Operation
5. Position Control Mode

Pattern 8
Parameters Settings
Home reference signal selection 1 | Home reference position | = itlelells
No.645.0 Speed
Encoder Z-phase selection 0
No.645.1
Careful Approach switch 1
No.647.1 ® .
Shift-to-home amount . s e Position
No0.651.0 @ny) Origin \
Z-phase disabled distance Shift-to-home
No.657.0 0 Stop position”  amount Careful Approach
= (N0.651.0)
Zz Zz Zz

Pattern 9

Parameters
Home reference signal selection
No.645.0

Settings
1

Encoder Z-phase selection

No.645.1

Careful Approach switch
No.647.1

Encoder Z-phase

|
| Home reference position

Speed

Stopper

Shift-to-home amount
No.651.0

Z-phase disabled distance
No.657.0

1
1
0
0

Pattern 10

CICINEES
Home reference signal selection

No0.645.0

Settings

Origin

=
Position

Encoder Z-phase selection

No.645.1

Careful Approach switch
No.647.1

Encoder Z-phase

z
I

z
I

|
| Home reference position

Speed

3

Shift-to-home amount

No.651.0

Z-phase disabled distance
No.657.0

Pattern 11

Parameters
Home reference signal selection

No.645.0

Settings
1

Origin Stop position

- [Fome]

éhift-to-.home
amount
(N0.651.0)

)- Position

Careful Approach

Encoder Z-phase selection
No.645.1

1

Careful Approach switch
No.647.1

1

Encoder Z-phase

z

(:Z)

z

Speed

|
| Home reference position

3

Shift-to-home amount

No.651.0

0

Z-phase disabled distance
No.657.0

(any)

Pattern 12

Parameters
Home reference signal selection
No.645.0

Settings
1

Origin
Stop position

1 I »
j@w Position

Z-phase disabled distance
(No.657.0)

Encoder Z-phase selection

No.645.1

1

Careful Approach switch
No.647.1

1

Encoder Z-phase

—

[LLEN)

z

Speed

Careful AppfoaCh\| Home reference position . Stopper

|

Shift-to-home amount
No.651.0

(any)

Z-phase disabled distance
No.657.0

(any)

Origin

=1 Homel

Ne

Stop position Shift-to-home

amount
(N0.651.0)

< LN

Position

Z-phase disabled distance
(No.657.0)
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6. Operation
5. Position Control Mode

Homing Based on Home Sensor (no sensor re-detection) (No.645.0=2, No.645.3=0)

This operation indicates the type of homing based on the home position sensor.
no detection of the sensor-front-end after the first detection

You can use this type of homing to set the point of machine passing the sensor as the home base.
There are three options for what to be set as “home” (after detection of passing the sensor): 1)

sensor position, 2) encoder z-phase, 3) any position shifted from sensor or z-phase.

Set the following parameters related to this homing method.

Home reference signal selection 645.0 )
(arbltrary pOS\t\Oﬂ, stopper, sensor)
. Movement direction 646.0

Homing

Overall Acceleration/Deceleration time 650.0
(Common in Rough approach speed and Careful approach speed) ’
Home position data 653.0

Rough Sensor polarity 646.1

approach Rough approach speed 648.0
Careful approach switch 647.1
Encoder Z-phase Selection 645.1 )
Z-phase disabled distance 657.0

Careful

approach Re-detection of home position sensor 645.3 )
Careful approach speed 649.0
ér@v%ﬂrj]igt(a)rgc%?r%%lwobrgssehsni(gnta cbr%[gﬁase to home) 651.0
Internal Position: Motion of Point No.0O 646.3
Homing: Torque command limit 647.0

Common
Homing: Timeout Switch 646.2
Homing: Timeout Time 659.0

*) Parameters to define the homing patterns

Refer to the patterns from 13 to 18 below to set the parameters.

Pattern 13
Parameters Settings

Home reference signal selection & .
gl 2 speed |Home reference p05|t|on|—5"

No0.645.0 |
T / g .-

Re-detection of Home position sensor
Origin Position

No.645.3
Encoder Z-phase selection

No.645.1

Careful Approach switch
No.647.1

Shift-to-home amount
No.651.0

Z-phase disabled distance
No.657.0

O O o o o
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6. Operation
5. Position Control Mode

Pattern 14

Parameters Settings
Home reference signal selection 2
No.645.0

Re-detection of Home position sensor

No.645.3

No.645.1

| Home reference position |_5>

Speed

( Careful Approach
! \ / »

Careful Approach switch
No.647.1
Shift-to-home amount
No0.651.0 @ny)
Z-phase disabled distance 0
No.657.0

0
Encoder Z-phase selection 0
1

Origin

Shift-to-home ‘
amount
(No.651.0)

Position

Stop position

- [forme

Pattern 15

Parameters Settings
Home reference signal selection 2
No.645.0

Re-detection of Home position sensor
No.645.3

Encoder Z-phase selection

z
Encoder Z-phase |

Speed

z
I

Z
l

[Fome reference position |- i A

No.645.1

Careful Approach switch
No.647.1

Shift-to-home amount
No.651.0

Z-phase disabled distance
No0.657.0

o o - -0

Origin

Position

Stop position

Pattern 16
Parameters Settings

Z
Encoder Z-phase I

— N

Home reference signal selection 2 I Home reference position
No0.645.0 Speed ! : Careful Approach
Re-detection of Home position sensor 0 § H
No6453 : \:

ncoder Z-phase selection ] :
N0.645.1 1 ' 77 ij >
Careful Approach switch o Position
AR ol e |

-to- amount iti
N0.651.0 (any) Nogs10) et
Z-phase disabled distance 0 =
No.657.0
z z (2) z

Pattern 17 Encoder Z-phase | I . I
CICINEES Settings ,
Home reference signal selection 2 | Home reference position
No0.645.0 Speed ! :
Re-detection of Home position sensor 0 u 1
ENO 6d4523 h lecti \« :

ncoder Z-phase selection 5 TRy :
N0.645.1 1 ' AN § >
Careful A| h switch L H | : iti
Nacrf6u47.p1proac switc 1 Origin %—/ : Position
Shift-to-home amount 0 Z-phase disabled distance Stop position
No.651.0 (No.657.0)
Z-phase disabled distance
N0.657.0 (any)

z z (¢4

Pattern 18 Encoder Z-phase | | .
Parameters Settings
Home reference signal selection 2 | Home reference position I—S"
21066;15{0 - . Speed ' Careful 1Stop position

e-detection of Home position sensor T Approach 1 _
No6ds3 0 \,\ : 5

ncoder Z-phase selection ' R
No.645.1 1 i ST >
Careful Approach switch 1 Origin Position
No.647.1 & Shift-to-home
Shift-to-home amount @ny) Z-phase disabled distance 2\ ¢
N0.651.0 any (No.657.0) (N0.651.0)
Z-phase disabled distance @ny) R
No.657.0 any
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6. Operation
5. Position Control Mode

Homing Based on Home Sensor (with sensor to be re-detected) (No.645.0=2, No.645.3=1)

This operation indicates the type of homing based on the home position sensor.

another detection of the sensor-front-end after the first detection
You can use this homing type to set the point of machine passing the sensor as the home base. Re-detection
of the sensor improves the accuracy in setting the home position.
There are three options to define "home” (after detection of passing-sensor position): 1) sensor position, 2)
encoder z-phase, 3) any position shifted from sensor or z-phase.

Set the following parameters related to this homing method.

Home reference signal selection

(*)
(arbitrary position, stopper, sensor) 645.0
. Movement direction 646.0
Homing
Overall Acceleration/Deceleration time 650.0
(Common in Rough approach speed and Careful approach speed) )
Home position data 653.0
Rough Sensor sensor polarity 646.1
approach Rough approach speed 648.0
Careful approach switch 647.1
Encoder Z-phase Selection 645.1 )
Z-phase disabled distance 657.0
Careful
approach Re-detection of Home position 645.3 ()
Sensor careful approach speed 649.0
G T e Y
Internal Position: Motion of Point No.0O 646.3
Homing: Torque command limit 647.0
Common
Homing: Timeout Switch 646.2
Homing: Timeout Time 659.0

*) Parameters to define the homing patterns

Refer to the patterns 19 to 24 to configure the parameters.

Pattern 19

Parameters
Home reference signal selection

No.645.0

Settings
2

Re-detection of Home position sensor
No.645.3

Encoder Z-phase selection
No.645.1

speed [ Home reference position H’_

E ( Careful Approach
T / BTN -

Careful Approach switch
No.647.1

Shift-to-home amount
No.651.0

Z-phase disabled distance
No.657.0

o O o o -

Origin

/(T@‘ Position
|

Motion to re-detect Shift-to-home amount |
the sensor (N0.651.0)

Stop position

- o]
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6. Operation
5. Position Control Mode

Pattern 20

Parameters Settings
Home reference signal selection 2
No.645.0

Re-detection of Home position sensor]

No.645.3 1
Encoder Z-phase selection 0
1

| Home reference position m

( Careful Approach

TN -
l(ila(;eéui;ﬂproach switch Origin I Position
Shift-to-home amount Motion to re-detect I Shift-to-home amount ! .
No.651.0 (any) the sensor (N0.651.0) stop position

Z-phase disabled distance 0 =

No0.657.0

Speed

(@)
O
§e)
()
g
=
S

No.645.1

z z z
Encoder Z-phase | | I

| Home reference position m

Pattern 21

Parameters Settings
Home reference signal selection 2
No.645.0 Speed
Re-detection of Home position sensor
No.645.3

1

Encoder Z-phase selection 1
No.645.1

Careful Approach switch 1
No.647.1

Shift-to-home amount 0

0

EXYT V.

Origin < i .

Motion to re-detect
the sensor

Position

SPO\ 10J3UOD UOIISOd °G

No.651.0
Z-phase disabled distance
No0.657.0

Pattern 22

Parameters Settings
Home reference signal selection

No.645.0 2 Speed

: - : : Careful Approach
Re-detection of Home position sensor 1 B !
No.64s.3 \ ;
ncoder Z-phase selection 1 :
1

No.645.1 o
Origin < j -
' Shift-to-home

Careful Approach switch Position
Shift-to-home amount @ny) Motion to re-detect amount

Stop position

z
Encoder Z-phase | I

| Home reference position

No.647.1
No.651.0 the sensor Stop position
> - (N0.651.0)
Z-phase disabled distance =|H
N0.657.0 0
L

Pattern 23 T ZI
| Home reference position m

L~

Encoder Z-phase |
Parameters Settings
Home reference signal selection 2

No.645.0

Re-detection of Home position sensor] 1

E\IO %4523 h lecti

ncoder Z-phase selection Nemmmmnn-

NO.645.1 | ! 42 S AN TN § -
'C\lacrféui;ﬂproach switch 1 Origin ' : Position

Shift-to-home amount . Z-phase
No.651.0 _ 0 It\Qgtg%?lStgrre detect disabled distance Stop position
Z-phase disabled distance (No.657.0)

N0.657.0 (any)
Pattern 24

Parameters Settings
Home reference signal selection 2

No.645.0
Re-detection of Home position sensor]

No.645.3 !
Encoder Z-phase selection 1
1

Speed

)

z z (2
Encoder Z-phase I I .

[Fome reference position |-~ Tas S

— —

Speed

No.645.1
Careful Approach switch

iCareful Approach
aﬁ\'\\\'w\' 7 -
No.647.1

Origi : : Position
rigin \_____ —Jshifttohome
Shift-to-home amount

an Moti . Z-phase amount
No.651.0 (any) thgtéiﬂstgrre detect disabled distance (N0.651.0)

Z-phase disabled distance
No657 0 (@ny) (No.657.0) gqp position =
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7. Tuning

1. Introduction

1. Overview

The goal of drive tuning is having good control over the motor and optimizing equipment performance in
responding to commands from the host controller.

The position control method employs two degrees of freedom with the model-matching control. This method
enables you to adjust command response and transient response independently without compromising the
stability of your equipment.

Digitax SF is a servo system that does not let overshooting and undershooting happen when the equipment
inertia ratio is set appropriately.

Digitax SF features response models with two cutoff frequencies: w 1 (Control Gain 1) and w 2 (Control Gain 2)

Control Gain 1 Control Gain 2
A (Responsiveness (Responsiveness
Gai during settling) during motion)
an P w1 (rad/s) w?2 (rad/s)

0dB

Angular velocity
(rad/s)

Increasing FF1 provides faster response
Increasing FF2 provides faster response

Response model for position control and two cutoff frequencies

Code EFFECT

w1 Responsiveness at settling
Control Gain 1 Increasing this item will reduce the position error at settling (after command ends).

w?2 Responsiveness during operation

; Increasing this item will reduce the position error during operation (while
Control Gain 2

command being input).

FF1 Command compensation for w 1
FF Compensation 1 Increasing this item will improve the w 1 response.
FF2 Command compensation for w 2
FF Compensation 2 Increasing this item will improve the w 2 response.

The relation between cutoff frequencies and control gain parameters.

- Position loop gain D : _wilw2
wl + w2
- Velocity loop gain 2 wl+w?2

=1) Position loop gain It is equivalent to the “Kp” in a P-PI control.
*2) Velocity loop gain It is equivalent to the “Kv" in a P-PI control.

2 Digitax SF Instruction Manual



1. Introduction

Control Gain Set

The following prearranged sets of parameters for each control mode enable you to perform tuning easily.(*)

=) If the [Torque command filter: Low-pass filter auto setting (160.2)] is set to 1(auto setting ON), “Torque command filter: Low-pass filter”

will be included in the gain set.

Control Mode Parameter Set

Position Control Mode

% g Control Gain 1, Control Gain 2, Integral Gain
—L)

Velocity Control Mode

- Control Gain 1, Integral Gain
A LN 2
= RVveL

Inertia Condition

Digitax SF features three response models to support a variety of equipment. Three models are different in
ratios of Control Gain 1 (w 1) and Control Gain 2 (w 2) and you can select the one suitable to the stability

and convergence of your equipment.

Inertia Condition Equipment Example

A wl w?2
' ' >

Frequency

(Heavy) 0dB

of large loa
Gain fluctuation
- Robot
A
(Medium) 0dB >
Frequency
Gain
3 A
(Light) 0dB > Higher convergence
Frequency : ) )
Gain

Digitax SF Instruction Manual
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7. Tuning

2. Tuning Procedure

Before getting started with tuning, be sure to implement safety
measures such as hazard prevention, quick stop and impact
mitigation measures.

When operating the servo motor for tuning, start with acceleration/
deceleration speeds slower than your target speed. Ensure safety
first, then gradually increase the speed and perform tuning each
time.

While tuning with Digitax SF Connect, do not use the Setup Panel. A

While tuning with the Setup Panel, do not operate the motor
with Digitax SF Connect.

QOee

ainpadoid 8uluny g

For optimal performance of drive functions and features, the parameters to the drive need to be configured.
Wrong parameter settings will cause unexpected behaviours or difficulties in controlling the motor. Please
read the instruction manuals very carefully to figure out the settings that will best suit your operational
conditions

Step Operation

—

Verify that all wiring has been performed properly.

N

Turn on the control power to the drive.

w

Turn on the AC supply to the drive.

4 To turn the servo ON, connect the SVON pin on the CN1 connector to COM-.

5 Operate the motor at lower speeds according to the command pulse from the host controller.
Start tuning with one of the following methods.
0 Use the setup support software Digitax SF
6 @ Connect. Install it on a user-supplied computer.

L
Use the Setup Panel at the front of the drive.

Any of the following may interrupt proper performance of Quick Tuning or Auto Tuning.
The inertia ratio is less than 3 or above 20. ¢
The load inertia is fluctuating.
Machine rigidity is extremely low.
Non-linear characteristics such as backlash exist.
The speed is low (800 rpm or lower). 2
The acceleration or deceleration speed is moderate (around 2,000 rpm/s).

The torque is extremely large or small.
In those situations, set the'inertia ratio manually based on calculated values.

*1) When a too big load inertia is connected, the estimated inertia ratio value will be restricted by the upper limit value determined
by the upper limit value of the inertia ratio (106.0).
*2) Proper tuning may not be possible in the case of 300 rpm or below.

Digitax SF Instruction Manual 7



2. Tuning Procedure

1. Overview

Position Control Mode

Setting the Inertia ratio and Optimizing Control Gain Set
The inertia ratio value is entered by the user if known or can be estimated as part
of auto-tuning. The control gain set will be automatically adjusted according to the

Stage 1 auto estimate of inertia ratio.
Quick Tuning This method does not generate noise caused by any conflict between the inertia
ratio and the gain set.
(=& Page 9 Quick Tuning on Digitax SF Connect
= Page 14 Quick Tuning on Setup Panel
Optimizing the settling time and error
Suppressing vibration and noise
Stage 2 . ) . )
After Quick Tuning was performed, you might need further adjustments for some of
Final Tuning the parameters individually.

Performed by Digitax SF
Connect)

Final Tuning will improve responsiveness, settling time, and degree of freedom to
achieve optimal performance of equipment.
(=" Page 12 Final Tuning: position control mode

Velocity Control Mode

~A I IN
=L fveLl

Setting the Inertia ratio and Optimizing Control Gain
Set

The inertia ratio value is entered by the user if known or can be estimated
as part of auto-tuning.

Stage 1
; You can select one of the control gain sets according to your equipment.
Auto Tuning Auto estimated inertia ratio will be applied.
(=" Page 17 Auto Tuning on Digitax SF Connect
(=5 Page 22 Auto Tuning on Setup Panel
Optimizing the settling time and error
Suppressing vibration and noise
Stage 2
. . After Auto Tuning was performed, you might need further adjustments for some of
Final Tuning

Performed by Digitax SF
Connect

the parameters individually.

Final Tuning will improve responsiveness, settling time, and degree of freedom to
achieve optimal performance of equipment.
(= Page 20 Final Tuning: Velocity control mode

Digitax SF Instruction Manual



2. Tuning Procedure

2. Position Control Mode

Quick Tuning with Digitax SF

SIEEE Setting the Inertia ratio and Optimizing Control Gain Set

{ Start Tuning ]
Click the Quick Tuning in the Tuning tub.

Is the inertia ratio known?

Operation 1A

|Quick tuning
Manually Input Quick tuning

. N . - Automatic estimation of the inertia ratio
@ Enter an inertia ratio value - Automatic setting of the control gain set

@ Select the inertia condition

Wait for the inertia ratio estimate to converge.
L

Manually enter Operation 1B Inertia ratio
r the inertia ratio. |Quick tuning Quick tuning.

If abnormal vibration with loud noise occurs If position error occurs .
- Decrease the inertia ratio Handle the error by, for example, decreasing
the rotational speed to about 1,000 rpm.

. 4
. [ Let the system move. ]
n
. - Check the motor motion by test operation
. or external command input.
" - Repeat the system entire motion several times.
n

Confirm g
n

| Waveform monitor |~ or Eammn Is the motor quiet?

Z

Visually check the actual motion

The following is desired:
= mmmnne - Shorter settling time
- Better responsiveness
- Less vibration

Acceptable motion?

|Quick tuning I
or
| Waveform monitor |

Final Tuning

Write to the drive

v

[ Tuning complete ]
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2. Tuning Procedure

Quick Tuning on Digitax SF Connect: Operation 1A % ﬁ

‘ Manually enter the inertia ratio ]
Operation 1A

Select the Tuning

Click the Quick
Tuning in the Tuning
tab.

U T
comet | Dumerst Ree 00M T =
. 1 s e p T pre—r—
I =tery Lwa—_m!ﬂ—nwmﬂ-m

Enter an inertia ratio value

Click

et vid -

[ Let the system move. ] [ Change the inertia ratio. ]

+ Check the motor motion by test operation

or external command input.
- Repeat the system entire motion several times.

sne

Confirm oniin SN —
Iwaveform monitorr -
And/or EEEEEEEEEEEEEEEEEEEEEEEnnnnnl

Visually check
the actual motion

- Shorter settling time
- Better responsiveness
- Less vibration

Operation 2

Write to the drive

Click

coen o T contict e s vl

( Tuning complete }

10 Digitax SF Instruction Manual



2. Tuning Procedure

Quick Tuning on Digitax SF Connect: Operation 1B % @

‘ Quick tuning the Inertia ratio }

- Estimating the inertia ratio automatically

Operation 1B

- Configuring the control gain set according to the inertia ratio automatically

Select the Tuning tab.
Click the Quick Tuning

in the Tuning tab.

S Sl e

Select the appropriate inertia condition.

Start the Quick tuning.

) Quick Tun]ng (Uncheck the check box if you need
the inertia ratio estimation only.)

Click on the Quick Tuning check box.

Check the motor motion by test operation or external command input.

2wy

Repeat the system entire motion several times.
Wait for the inertia ratio estimate to converge. ©

the Quick tuning.

[Let the equipment system move.]

- Repeat the system entire motion several times.

Confirm .
l Waveform monitor [ - Shorter settling time

- Better responsiveness
And/or _ N - Less/no vibration
Visually check Acceptab[emot|on? EEEEEEEEEEEEEEEEEEN
the actual motion

Y

PR

+ Check the motor motion by test operation or external command input.

[ Tuning complete ]

*) Extremely large load may cause vibration. In such a case, decrease the parameter setting of Tuning: Control gain set - Tuning constant

(121.0).

Final Tuning

(== Page 12 Final Tuning

Make sure to click on [Stop] to finish Quick Tuning.
Starting Final Tuning Mode while Quick Tuning is still in process will make the tuning difficult

because of inertia ratio changes.
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2. Tuning Procedure

Final Tuning: Position Control Mode

SEEEWPA Optimizing the settling time and error / Suppressing vibration and noise

@ [ Start Final Tuning >
ﬁ Page 13

NEE et | - Tuning of Control Gain Set

Tuning of command Responsiveness
Control Gain Set

Page 27

Confirm Suppressing vibration and noise
- . \ Torque command filter
| Waveform monitor F Is the motor quiet? O Notch filter
And/or Low-pass filter

Pages 41-
Suppressing vibration at the motion end

Position command filter
Notch filter
Smoothing filter

Pages 36-

Visually check the actual motion

Z

| Waveform monitor [ |8 Tuning of Control Gain FF compensation

Suppressing vibration at the motion end

Gain FF compensation 1
Page 33

Confirm

| Waveform monitor |
And/or
Visually check the actual motion

| Waveform monitor | |8 Tuning of Integral gain

Acceptable motion?

Suppressing disturbance

Integral gain

Page 35
Confirm Suppressing vibration and noise
| Waveform monitor | Torque command filter
And/or Notch filter

Low-pass filter

Visually check the actual motion Pages 41-

Suppression of residual vibration
at the equipment tip.
Position command filter
Notch filter
T -Notch filter

'IIIIIII‘.IIIIII.I

Pages 36-
) N
Acceptable motion? amm
Y
| Waveform monitor [ Write to the drive
[ Tuning complete ]
~ J
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2. Tuning Procedure

Final Tuning % %
‘ Start Final Tuning }

Operation 3, 4, and 5
Chan

e Control Gain Set
Cowet Temanrart BortiCOMI + ifliam |1 -
Conamaon bty | Framen A1stiT monns |y ompainon | lomcn o | b | Towy | S e | e s | ety frmmnen

rrmpEerTTT

Click

[ Let the equipment system move. <‘)]

Change Gain FF Compensation

[A——— wa Gl m . e e o C

Wit b et Gormraee | Gown | PeemCort v | Srsace 71

. — Bamig e N e
....... - g ettt

Click

i g e Tz o Trigw e

[ Let the equipment system move. <*)]

Chan

Tha contac g saks v

Click

*) + Check the motor motion by test operation or external command input.
- Repeat the system entire motion several times.

Confirm

| Waveform monitor| |
And/or
Visually check the motion etc:

Torque command filter
Position command filter

Pages 41-
Pages 36-

Operation 6
Write to the drive

AT ity o | B | S | tading 18

Bumprg g P rersd
£ R e ]

T e Trggu muam

Click

The o RIS BH

[ Tuning complete ]

Digitax SF Instruction Manual
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2.

Tuning Procedure

Quick Tuning on Setup Panel

SIEEE Setting the Inertia ratio and Optimizing Control Gain Set

.

[

Start Tuning ]

Operation 1A Manually enter Operation 1B
H [l Y] nE the inertia ratio. q [l Y] nE

1 un
Auto Tuning Mode

Manually Input

@ Set Control Gain Set to "5"
@ Enter an inertia ratio value

Is the inertia ratio known?

=1 g

Quick Tuning Mode
Quick Tuning

Inertia ratio
Quick tuning
@ Set the Inertia Condition

@ Control gain set according to the inertia ratio automatically
® Set the Tuning Items

Wait until the motion becomes stable

- Decrease the inertia ratio

If abnormal vibration with loud noise occurs

- If position error occurs
Handle the error by, for example, decreasing

the rotational speed to about 1,000 rpm.

[

Let the equipment system move. J

Confirm
Visually check the motion etc.

SALE_F

Saving parameters

- Check the motor motion b)[/ test operation
or external command input.

- Repeat the system entire motion several times.

Is the motor quiet?

- Shorter settling time
- Better responsiveness
- Less/no vibration

Acceptable motion?

<

Final Tuning

Write to the drive

v

[ Tuning complete ] Q@ (Performed by Digitax SF Connect

*) Starting tuning with a low setting of the controller gain set will enable successful tuning with no vibrations and low noise.

Digitax SF Instruction Manual




2. Tuning Procedure

Quick Tuning on Setup Panel: Operation 1A % %
‘ Manually enter the inertia ratio. J

Operation 1A

Auto Tuning Mode

UﬂE &)+ @ Control Gain Set \__’ Set the value to 5
e Fooaos) 8 - 63
P30 25— 3.
Moo L (@) x1 (press once)
_w_ @ Inertia Ratio _E" Enter the irlitia ratio
i - 00250 §- 6

(This is a sample image: the inertia ratio is “250" .)

\ 4 A

[ Let the equipment system move. ] [ Change the inertia ratio. ]

+ Check the motor motion bz/ test operation -
or external command input. "
- Repeat the system entire motion several times. .
Confirm
Visually check N a

the motion etc. |Sthem0torquiet? EEEEEEEEEEEEEEEEEEEEEEEEEEEE

+ No noise?

If you need to improve the response further, gradually increase
the control gain set within the range where the motor will not make noise
and perform tuning each time.

N The following is desired:

S EEEEEEEEEEEEEEER
- Shorter settling time
- Better responsiveness
- Less/no vibration

SIEf=PA Final tuning

Acceptable motion?

Operation 2

g Mode
- In the parameter saving mode, save the parameters
7 Savmg complete | ) EEpROM in the drive.
/ “' E n d - If you shut down the drive without saving the parameters, the
setting changes will not take effect.
[ Tuning complete ]
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2. Tuning Procedure

Quick Tuning on Setup Panel: Operation 1B % %
‘ Inertia ratio estimation by the quick tuning ]

Operation 1B
Quick Tuning

run i_ i iti [ .
q fun E_’ ©) Inema;-C‘iJr:dltlon _E" Select a value iLiEable for the load connected
1 BoGELP =~ &
REER SaODE}y 2
Setting &
@ L @ x1 (press once) 1 :Heavy 2 :Medium 3 :Light
X2 @ Auto Tuning of Control Gain Set _E" Setto 1
P r RN
i [Fo00i ) - 6
P20 «[m— HUO00 0 @
l (&) x1
w— ® Tuning Items _E-’ Set to 2 then starting a tuning )
_TUEn nnnrfw) E]*E
AN ®
P [N ) Change

*) After you change the value to 2 and then
press the SET button, Tuning will start.

- Check the motor motion by test operation or external command input.
- Repeat the system entire motion several times.

- Stop tuning once you verify that the motion has become stable.

You can change the value
@ when this starts blinking.

Set to O then stop a tuning. ()

QAls

0= (Fooooo) & - 6

v Change
- *) After you change the value to 0 and then
[ Let the equipment system move. ] press the SET button, Tuning will stop.

Confirm

Visually check
the motion etc.

[Coniiin SN |

N The following is desired:
sunamaanaTannanEE SEEPA Final tuning

Acceptable motion?

- Shorter settling time
- Better responsiveness
- Less/no vibration

Operation 2
Parameter Saving
- - In the parameter saving mode, save the parameters
CALE_PrE&a3 Sav;'ng complete | 5 EEpROM in the drive.
- If you shut down the drive without saving the parameters, the

setting changes will not take effect.

4

( Tuning complete ]

Digitax SF Instruction Manual



2. Tuning Procedure

3. Velocity Control Mode

Auto Tuning itax SF Connect

SIEEE Setting the Inertia ratio and Optimizing Control Gain Set

@

D&

=06

[ Start Tuning ]
Click the Quick Tuning in the Tuning tab.

Is the inertia ratio known?

Operation 1A Manually enter Operation 1B Inertia ratio
|Auto tuning the inertia ratio. |Auto tuning Auto tuning

Manually Input Auto tuning

® Set Control Gain Set to '5" @ Set Control Gain Set to "5"
@ Enter the inertia ratio @ Setting Tuning Mode

(Wait for the inertia ratio estimate to converge.)

)

If abnormal vibration with loud noise occurs - If position error occurs
- Decrease the inertia ratio Handle the error by, for example, decreasing
- Set Inertia Condition to 1 v the rotational speed to about 1,000 rpm.
n
n
. { Let the equipment system move. }
. - Check the motor motion b¥ test operation
" or external command input.
. - Repeat the system entire motion several times.
n
Confirm .
L] .
\Waveform monitor| "auns Is the motor quiet?
And/or

Visually check the actual motion

N

=mmmmn, . Shorter settling time
» - Better responsiveness

v
Final Tuning

or
|Waveform monitor|_

Acceptable motion?

Write to the drive

v

[ Tuning complete ]

. J

*) Starting tuning with a low setting of the controller gain set will enable successful tuning with no vibrations low noise

Digitax SF Instruction Manual 17
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2. Tuning Procedure

Auto Tuning on Digitax SF Connect: Operation 1A Vel Bvel

‘ Manually enter the inertia ratio. J

Operation 1A

Select the Tuning

T T

Dmarrast Pert 20 ek [T

T = | | sty e

T ——

Zo e

Set Control Gain Set to "5"

Starting tuning with a low setting
of the controller gain set will enable
successful tuning with no vibrations,
and low noise. )
Click

Enter the inertia ratio

Click

i

| - B ok coriect ,.n...:‘-

[ Let the equipment system move. ] [ Change the inertia ratio. ]

+ Check the motor motion b¥ test operation .
or external command input. u
- Repeat the system entire motion several times. .
n
L
Confirm [Confirm N |
|Waveform monitor] | . N -
And/or |Sthemotoqu|et? EEEEEEEEEEEEEEEEEEEEEsnnnnl
Visually check

the actual motion

Acceptable motion?

SIEl=EPA Final tuning

Operation 2

e L L e [ |

Write to the drive

Click

i

T comtand gair saks v

[ Tuning complete ]
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2. Tuning Procedure

Auto Tuning on Digitax SF Connect: Operation 1B VEL RvVEL

»[ Inertia ratio estimation by the auto tuning ]

Operation 1B

Select the Tuning

Set Control Gain Set to "b"

Starting tuning with a low setting
of the controller gain set will enable
successful tuning with no vibrations
and low noise.

Click

Start the Auto tuning

N
( %tomatic parameter update
Click on the check box.

Start

Click

B Tk et g

Check the motor motion by test operation or external command input.
Repeat the system entire motion several times.
Wait for the inertia ratio estimate to converge.

Stop the Auto tuning

Click Stop

Confirm
Waveform monitor
|And/or L Is the motor quiet? N SsmEmsmEEEEE -}[N\anually enter the inertia ratio. ]
Visually check
the actual motion Y
N
Acceptable motion? EEEmmsEEEEEn SIEEPA Final tuning
- Shorter settling time
Y - Better responsiveness
Operation 2 —

ey R e el e T I |
..... ™ oas

Write to the drive

i

Click Set |

[ Tuning complete J

Make sure to click on [Stop] to finish Auto Tuning.
Starting Final Tuning Mode while Auto Tuning is still in process will make the tuning difficult

because of inertia ratio changes.

Digitax SF Instruction Manual
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2. Tuning Procedure

Control Mode

Final Tuning:

SEEEWPA Optimizing the settling time and error / Suppressing vibration and noise

|Waveform monitor]

[ Start Final Tuning ]

Tuning of command Responsiveness
Control Gain Set
Page 27

- Tuning of Control Gain Set

Is the motor quiet?

Y

Suppressing vibration and noise

Torque command filter
Notch filter
Low-pass filter

Pages 41-

Confirm

\Waveform monitor|
And/or
Visually check the actual motion

\Waveform monitor]  [B8 Tuning of Integral gain Integral gain

Suppressing disturbance

Page 35

Suppressing vibration and noise

Torque command filter
Notch filter
Low-pass filter

Confirm

\Waveform monitor]
And/or
Visually check the actual motion

Is the motor quiet?

Y Pages 41-
) N
Acceptable motion? mmnm

Y
Operation 5
|Waveform monitor] Write to the drive

[ Tuning complete ]
- J

20
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2. Tuning Procedure

Final Tuning

—

Operation 3 and 4

Start Final Tuning J

Chan

Click

= W i e
wa gl B e e o o

[

Chan

.
- i s i

Tz e e sk

Click

s T v e i

*) + Check the motor motion by test operation or external command input.
- Repeat the system entire motion several times.

Confirm
I Waveform monitor l— Torque command filter
And/or Notch filter

Low-pass filter

Visually check the motion etc
Pages 41-

Operation 5

Write to the drive

Click

[ Tuning complete J

Digitax SF Instruction Manual
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2. Tuning Procedure

Auto Tuning

SIEEE Setting the Inertia ratio and Optimizing Control Gain Set

[ Start Tuning ]

Is the inertia ratio known? EEEEEEEEE,

]
the inertia ratio. Quick tunin
R_rune 9_TunE : :
Auto Tuning Mode Quick Tuning Mode

Manually Input Quick Tuning

@ Set Control Gain Set to "5" ) @ Set the Inertia Condition
@ Enter an inertia ratio value @ Control gain set according to the inertia ratio automatically
® Set the Tuning Items

Wait until the motion becomes stable
L

If abnormal vibration with loud noise occurs - If position error occurs )
- Decrease the inertia ratio Handle the error by, for example, decreasing

v the rotational speed to about 1,000 rpm.

[ Let the equipment system move. ]

- Check the motor motion b)[/ test operation
or external command input.

- Repeat the system entire motion several times.

Confirm
Visually check the motion etc.

- Shorter settling time
- Better responsiveness
- Less/no vibration

SALE_P

Saving parameters

<

SiElEPA Final Tuning

| Write to the drive |

v

[ Tuning complete ] Q@ (Performed by Digitax SF Connect)

. J

*) Starting tuning with the lowest setting of the controller gain set will provide successful tuning with no vibrations and low noise.

22
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2. Tuning Procedure

Auto Tuning on Setup Panel: Operation 1A

‘ Manually enter the inertia ratio }

Operation 1A

Auto Tuning

[}
A_CUn
Y

c -G+

A

ooe

_w_

(@ Control Gain Set

886868
GRELT

l (&) x1 (press once)

@ Inertia Ratio M7 I
P_ [ nEr

Set the value to 5

N2\

@
FO000S) 8-
Change

P I0d0

\ 4

[ Let the equipment system move. ]

Confirm

Visually check
the motion etc.

+ No noise?

Operation 2

Parameter Saving

EI—»‘

Is the motor quiet?

Acceptable motion?

or external command input.

N

- Shorter settling time

Saving complete

v

[ Tuning complete ]

Enter the inertia ratio

R

Fogzs0) 3-8

Change

+ Check the motor motion by test operation

- Repeat the system entire motion several times.

Confiim NN |

The following is desired:

- Better responsiveness

(This is a sample image: the inertia ratio is “250" .)

A

[ Change the inertia ratio. ]

IIIIIIIIIIIIIIIIIIIIIIIIIII.

If you need to improve the response further, gradually increase

the control gain set within the range where the motor will not make noise
and perform tuning each time.

Final tuning

- In the parameter saving mode, save the parameters
to EEPROM in the drive.

- If you shut down the drive without saving the parameters, the
setting changes will not take effect.

Digitax SF Instruction Manual
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2. Tuning Procedure

A §IN
Auto Tuning on Setup Panel: Operation 1A VEL BVEL
‘ Inertia ratio estimation by the auto tuning J

Auto Tuning

H rn i_E_’ (D Control Gain Set Set the value to 5
=0 i e - R
f L = 5-@
P {280 g MODE juy —
ge
MoDE l (&) x 2 (press twice)
@ Tuning Mode Set to 2
—G)-»>
P_ESNd = ’_,.,,.,,.,,.,*;E'," Q.3
o 2 (EO0002] &
(&) x

w_

Set to 2 then starting a tuning )

i Al
i e @
5T Foo0o?] @~ B

J Change

*) After you change the value to 2 and then
press the SET button, Tuning will start.

- Check the motor motion by test operation or external command input.
- Repeat the system entire motion several times.

- Stop tuning once you verify that the motion has become stable.

E You can change the value
when this starts blinking.

Set to 0 then stop a tuning. ¢

Avs @
oDE @~ &
Change
v

- *) After you change the value to O and then
[ Let the equipment system move. ] press the SET button, Tuning will stop.

Confirm

Visually check
the motion etc.

EEEEEER

- Shorter settling time

- Better responsiveness
- Less/no vibration

The following is desired:
L B} AEEEEEEER

SIEf=PA Final tuning

Operation 2
Parameter Saving Mode

] i - In the parameter saving mode, save the parameters
SALE_P E_" saving complete | to EEPROM in the drive,

\ 4

( Tuning complete ]

- If you shut down the drive without saving the parameters, the
setting changes will not take effect.
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2. Tuning Procedure

A I IN
Confirm = —0 =\ =
‘ Check the machine motion }

Check the motor motion in test operation or by external
command input.
Repeat the previous steps from the beginning.

Confirm

Select the Tuning tab
| Waveform monitor|

i e { e | Ty [ v |

Select items to measure.
State Item tab

Select measurement conditions. —
| Waveform Record | wp

Start Measuring T ———e

T contac g saks vl

Click | Capture waveform

Digitax SF Instruction Manual 25
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7. Tuning

3. Tuning Parameters

1. Tuning

Inertia Condition

To make the tuning operation easier, select the inertia condition suitable to your
Function equipment. The inertia conditions that you select will determine the Control Gain 1-2
combination and their ratio.

E’?r?’ar;neter Position Control Mode: Inertia conditions
Tuning Ti Prioritize either stability or convergence according to the load and rigidity of your
g P equipment. Be aware of the trade-off between stability and convergence.
Settings Intended Use Effect
heavy-load, high fluctuation equipment e
1 low-rigid equipment Better Stability
robot arms etc.
2 (moderate setting)
(Default) general transport machines

light-load equipment
3 equipment that demands high-speed Better Convergence

operation or settling-required .

Position error ‘\‘\\\
. “*
AN
//\ ' \\\\—\

Speed command value
\ \

Difference in convergence characteristics depending on the inertia condition settings

26 Digitax SF Instruction Manual



3. Tuning Parameters

Control Gain Set ~

With this parameter, a set of the tuning parameters can be set all at once.®”

Function Increasing the value of this parameter will improve the command response, position

deviation during motion, settling time, and control rigidity.

Control level 114.0
Control Gain 1 115.0
1130 Control Gain 2 116.0
(Position Control Mode) :
Integral gain 119.0
Parameter Set Torque command filter: Low-pass filter time constant 2 162.0
Control level 130.0
129.0 Control Gain 1 131.0
(Velocity Control Mode)  |ntegral gain 133.0
Torque command filter: Low-pass filter time constant 2 162.0

Remark Too high a setting will cause noise.

When increasing the value, check the resulting operation to avoid oscillation or vibration.

+ Set the value to 5 first to fix the inertia ratio.
+ Gradually increase the setting value while watching the motion.
Tuning Tip If noise occurs, use a notch filter or decrease the low-pass filter setting.

(== Page 43 Torque Command Low-Pass Filter

(=5~ Page 42 Torque Command Filter: Notch filter

+1) In the Digitax SF Connect parameters grouped in the control gain set are highlighted in green.

Control gain set settings Rescp?omngi]\?enr?ess
5 slow low long unlikely
10
15 t t t t
(Default) { ! ! !
20
30 quick high short likely

Under the Auto Tuning tab, tick the detail setup box, and then select from 1-46 one by one.

Digitax SF Instruction Manual
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3. Tuning Parameters

Mode Switch

Function Change the mode based on the direction of the load inertia and whether offset load is
present or not.

Settings | Mode Balanced load or unbalanced load
ﬁ’a;rg\rgeter 1 Standard Mode Balanced load (horizontal motion)
2 Unbalanced Load L
(Defaul) | Mode Unbalanced load such as gravity is present
Remark Use the Unbalanced Load Mode even for the case of balanced load (horizontal-axis
motion).
Prerequisite Position Control Mode, Velocity Control Mode

Tuning ltems

Function Setting the item(s) to be estimated during tuning.

Settings (Tuning)

Estimate items
Inertia ratio Damping ratio

O (Tuning Stop)

Do not estimate

(Default)
E’?r()a:neter —— Do not estimate
: 1 (Tuning Start)
Estimate
2 (Tuning Start) Estimate
Prerequisite Position Control Mode, Velocity Control Mode

28
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3. Tuning Parameters

2. Final Tuning

Inertia Ratio ~

Function

Parameter
102.0

Remark

Tuning Tip

Set the ratio of the load inertia to the rotor inertia of the motor.

This item represents the ratio of the motor axis moment of inertia to the load moment
of inertia.

The inertia ratio used in Digitax SF includes the motor rotor inertia (=100%).

Example: inertia ratio  200% = motor rotor inertia 100% + output axis load 100%
inertia ratio 1100% = motor rotor inertia 100% + output axis load 1000%
(load inertia) + (Rotor inertia)

Inertia ratio = - - X 100 [%]
(Rotor inertia)

Default: 250 [% ]

Setting range: 100-10,000

Settings that are not right for the equipment will cause noise or vibration.

Start with setting a correct inertia ratio which will make your tuning easier.

The auto estimate of inertia ratio during Quick Tuning will be capped by the upper limit
(106.0). If the estimated value of the inertia ratio is higher than the upper limit, manually
enter the estimated value after suppressing the vibration and noise with a notch filter
first.

Select the best inertia condition and set the control gain set (113.0, 129.0) to 5 to perform
the quick-tuning and auto-tuning.

In case of vibrations at settling, perform damping adjustment and perform tuning again.
Because this tuning must be performed under the condition where the inertia can be
estimated, we recommend that you obtain the ratio estimate in test operation.
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3. Tuning Parameters

Position Control Mode: Control Gain 1

Increasing this parameter value will reduce the position error after the command

Function becomes zero. Increase when the convergence of the position error at settling is not
good.

Parameter Default: 50 [rad/s]

115.0 Setting range:  5-1,000

Select a value no higher than Position Control Mode: Control Gain 2 (116.0).
Set a value smaller than the value of Control Gain 2 (116.0).
Making a change to any of the following will also change other tuning parameters
(such as Control Gain 2) to the prearranged parameter set all at once.
« Control Gain Set (113.0)
« Inertia conditions (113.1)
- Control Level (114.0)

Increasing this parameter setting will improve the settling time in cases when increasing
the control gain set or control level does not resolve poor convergence of position
error, or noise is too much that the control gain set or control level cannot be
increased.

Tuning Tip

High <&—® |ow

S A\
NARN
SN

Velocity command value

Position \
error \

\
v

t

Differences in Position Error Convergence
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3. Tuning Parameters

Position Control Mode: Control Gain 2

Function

Parameter
116.0

Remark

Tuning Tip

Position
error

Increasing this parameter value will reduce the position error during command
input.

Increasing the parameter value provides faster command response; however, too large a

value may result in noise.

Default: 200 [rad/s]

Setting range: 80-5,000

Set a value larger than the value of Control Gain 1 (115.0).
To reduce position errors after the command becomes zero, increase the value of

Control Gain 1 (115.0).

The tuning parameters such as the Control gain 1 will be changed to the group of the
preset value depending on changing the following parameters.

+ Control gain set (113.0)

« Inertia conditions (113.1)

« Control level (114.0)

Use this parameter when the load inertia or the load fluctuation is large.
The responsiveness will be improved and the movement will be smoother.

Noise Solutions
™ Use Torque command filter: Notch filter (such as 160.1).
@ Lower Torque command filter: Low-pass filter constant (162.0).
@ Lower Integral gain (119.0).

When no improvement has been seen if these @, @, and @ method had been performed,

please decrease the 116.0 value.

Low
? Velocity command value

Differences in Position error
Convergence

Digitax SF Instruction Manual
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3. Tuning Parameters

Velocity Control Mode: Control Gain 1

Function

Parameter
131.0

Tuning Tip

Velocity
Error

= Lo

Increasing this parameter value will reduce the velocity error during the
acceleration /decelaration. Increasing the parameter value provides faster command
response; however, too large a value may result in noise.

Default: 399 [rad/s]

Setting range: 100-6,000

Making a change to any of the following will also change other tuning parameters (such
as Gain FF Compensation 1) to the prearranged parameter set all at once.

« Control gain set (129.0)

« Control level (130.0)

Use this parameter when the load inertia or the load fluctuation is large.
The responsiveness will be improved and the movement will be smoother.

Noise Solutions
@ Use Torque command filter: Notch filter (such as 160.1).
@ Lower Torque command filter: Low-pass filter constant (162.0).
® Lower Integral gain (133.0)

When no improvement have been seen if these @, @, and @ method had been performed,
please decrease the 131.0 value.

Low

Velocity command

P

7/

e S

/
’
4 \

yf High

Differences in Velocity Error
Convergence
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3. Tuning Parameters

Position Control Mode: Gain FF Compensation 1

Function

Parameter
117.0

Tuning Tip

Position
Error

This parameter will improve the responsiveness at a low gains setting.

Set the Feed Forward Compensation Rate (velocity) with respect to Control Gain
1 (115.0) for Position Control Mode.

Using this parameter is effective to shorten the settling time.

Default: 10,000 [0.01%1]

Setting range: 0-15,000

Adjust this item after setting the following:
Control Gain Set (113.0)
Control Level (114.0)
Control Gain 1 (115.0)
Control Gain 2 (116.0)

Guideline for Tuning
If the inertia ratio is right, setting this parameter to 10,000 will not cause overshooting
nor undershooting.

- Set the following before adjusting this parameter:
Inertia ratio (102.0), Control gain set (113.0), Control level (114.0), Control Gain 1
(115.0), and Control Gain 2 (116)

- Setting this parameter too low will result in undershooting. Target the value which
would make the settling time shorter.

- Too high a value of this parameter will result in overshooting. Set relatively a moderate
value.
Inertia condition Coarse tuning amount
1: increment by 10
2: increment by 100

High ~—® | ow

.
=
e

/

/
Velocity command value

Oz

Differences in Position Error
Convergence

Digitax SF Instruction Manual
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3. Tuning Parameters

Position Control Mode: Gain FF Compensation 2

Increasing this parameter value will reduce the position running error of the motor

at a constant speed.

Function

Raise the value of this item only after reducing the position error, by using
Gain FF Compensation 1 (117.0) at settling.

Parameter Default: 0[0.01%]
118.0 Setting range: 0-15,000

If this parameter value is above 10,000, the position error will start appearing
appearing in a negative range.

When the command resolution is low, increasing this parameter value will result in
louder running sound.

With a right inertia ratio setting, setting this parameter to 10,000 minimizes the position
error

Tuning Tip

Noise Solufi
Adjusting Filter 4: Smoothing 2- Moving average counter (81.0) may reduce the noise.

Position Velocity command value
error rT T T T - - "

\
Low , :I 0

\
\
,/ 5,000 \
A \
High* 10,000 \\

N J/

12,000

™

Differences in Position Error
Convergence

34 Digitax SF Instruction Manual



3. Tuning Parameters

Integral Gain .

Function

Set the Integral Gain.
Increasing the integral gain will improve poor convergence due to friction and load
fluctuation at settling and reduce the position error.

This will result in rigid and sensitive motions.

Parameter
119.0

Parameter
133.0

Position Control Default: 160 [rad/s]
Mode Setting range:  45-5,000
Velocity Control Default : 300 [rad/s]
Mode Setting range:  45-5,000

This parameter will reset to the default if the Control Gain Set is changed.

Too high an integral gain will cause noise. Adjust the value within the range of no noise
to achieve your desired responsiveness.

Noise Solutions

Tuning Tip

filter.

(@ Use Torque command filter: Notch filter (such as 160.1)
@ Decrease the value of Integral Gain.

Adjust the integral gain after setting the control level (or adjust Control Gain 1 and 2
each) and FF compensation.

If noise occurs, decrease the setting of this parameter or apply a torque command notch

(=& Page 42 Torque Command Notch Filter

Overshooting Case

High ~—® Low

R

Position
error

A\

PAN

Velocitr command valu\/

Undershooting Case

High <&—® |ow

\
\

Position
error

2
\
\

\
W\,

N

AN
/

Velocity command value

Differences in Position Error Convergence
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3. Tuning Parameters

Optimizing the settling time and error / Suppressing
vibration and noise

Check the following before using Position command filter
- The command from the host controller is correct.

- The equipment is installed firmly and properly.

- The gain parameters such as inertia ratio are correctly set.

- The command smoothing filters 2 (and 1) are set.

- Vibration is now unlikely to occur thanks to the decreased integral gain.

Overview

3. Position Command Filter

It

Smoothing

Position Command Smoothing Filter

Effective in smoothing the position command and suppressing vibration
at the time of positioning.

38

Apply the following notch filters if the machine end point is still vibrating after sufficient tuning was performed
and the smoothing filter was set.

Block Diagram of Position Command Filter (Details)

Filter Overview | Refer to
Position Command Notch filter
Effective in suppressing vibration of mechanical systems where the
Y vibration does not appear in the torque output waveform. 37
When compared to the command smoothing filter, the position command 39
Notch filter is more effective in reducing the absolute position error (Status
No.80).
Position Command 7 -Notch Filter
Effective in suppressing vibration of mechanical systems where the
vibration does not appear in the torque output waveform. 37
This filter has flexibility of changing the gain setting in the range 40
7 -Notch higher than notch frequencies. This item will reduce the position
error impacted by use of notch filer.
Up to four levels of Position command filter are available.
Position command filter
Filter 1 Filter 2 Filter 3 Filter 4
rostion I[85 D a3 8RO [EF Oy
command
0 0 0 0| (| Position
& Velocity
Controller
ﬂl Smoothing 1 ﬂl Smoothing 2
M Moving average H1 1 1| ¢ Moving average H1
count 80.0 count 81.0
¢ b —
Notch 1 ﬁ Notch 2 ﬁ Notch 3
M Frequency 740 H2| # Frequency  83.0 H2| ® Frequency 357.0 H2
Width 75.0 Width 84.0 Width 358.0
Depth 79.0 Depth 86.0 Depth 360.0
ﬂ y -Notch 1 ﬂ y -Notch 2 ﬂ 7 -Notch 3
H Frequency 740 H3| YFrequency 830 H3| YFrequency 3570 H3
Gzl 76.0 Gain 85.0 GainDepth  359.0
Depth 79.0 Depth 86.0 360.0
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3. Tuning Parameters

Measuring
Machine motion and the direction of vibration

~—

Direction of motion

S a measurement too
available?

o g
Coaxial o 5>t<~

Measure position error vibration
with a laser displacement sensor or Digitax SF Connect. [

No measurement tool.

By using Digitax SF Connect, measure torque command value
and vibration of position error.

A measurement tool such as a laser displacement
sensor is available.
Directly measure vibration frequency.

@ Orthogonal

Measure the frequency with a laser displacement
Sensor.

(Digitax SF Connect does not work (1)
*1) vibration that does not affect torque command value nor position error

Settin

\ 4

Find the best frequency that will suppress the vibration.

Step 1 Coarse tuning of frequencty
Change the measured vibration frequency by 1Hz at a time.

Step 2 Fine tuning of frequency

Change the setting by 0.1Hz at a time after coarse tuning is done.
Was the vibration
uppression successful2
| |
: N

Check for vibration

[ Write to Drive
v

| Setup Complete |

Frequency: 20Hz or less (given as a guideline)
Set the frequency to the best possible value first, then set the notch depth.

Settin Adjusting Notch Width

Increase Notch Width while checking the effect of the filter.

Width: Increase (from the initial value of 512) up to approximately 800 -given as a guideline.

Use of the notch filter will increase the position error.
Adjust the width within the acceptable range of the position error.

. . Y Was the vibration
[ Write to Drive uppression successful2
I Setup Complete | + N Further adjust within the acceptable range

of position error

=ehil Method 1 or Method 2

larger notch width setting. Set the second level filter.
\% about : 1,000
Page 39

Setting more than one notch filter may affect the lower level filter. Check
the frequency and width again.

When setting the second level filter, change the notch depth accordingly.
Decreasing the notch depth may reduce vibration.

In case setting the notch filter alone is not enough to suppress vibration
Page 40 Set v — Notch Filter ¢2

*2) Set the high-frequency gain to a lower value.
Note that decreasing the gain will tend to cause a position error trip.
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3. Tuning Parameters

Function

Parameter

REIEILS

Tuning Tip

Filters 1 and 2

The smoothing filters smooth the position command and suppress vibrations.

. . Default: 0
Position command filter 1: Type Select 66.0
Setting range: 0-3
. Default: 1
Position command filter 4: Switch Select 66.1

Setting range: 0-1

it : . Default: 25 (less than 750 W)
Position command filter 1: : 20 (over 1 kW)

: ' 80.0
Smoothing 1 -Moving average counter Setting range: 1-6.250
Position command filter 4: Default: 10
: ' 81.0
Smoothing 2 -Moving average counter Setting range: 1-1,250

Before setting any of the parameters, wait for at least 3 secs after the motor stops and
then set it while the command pulse is not being input.

Changing the parameter setting during pulse input or with presence of residual pulse
could cause shift in position. The larger setting will result in longer command time delay.

- Set Position command filter 1: Type (66.0) and Position command filter 4: Switch (66.1)
to 1" .0

- Measure the vibration frequency on the torque command waveform or position error ,
and set Position command filter 1 (and 4): Smoothing 1 (and 2) -Moving average count
(80.0 (and 81.0) to the value derived from the vibration frequency.

Calculation formula:

50 W to 750 W 6,250
1 kW to 2 kW 5,000

X (vibration frequency[s]) = parameter value

In the example below, when the vibration frequency is 39 ms, the average count = 6,250
x 0.039 = 242; the delay time will be 39 ms.
(=" HE Setting List of Parameters

Example: 50 W to 750 W

Position

\

)\

error

\

39 ms

. —

t t

Effect of Smoothing Filter

38
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3. Tuning Parameters

i Position Command Notch Filter .

Apply this filter if the machine end point is still vibrating after sufficient tuning was
performed and the smoothing filter was applied.

Has vibration suppression effect on mechanical systems where the vibrations don’ t
appear in the torque output waveform.

When compared to the command smoothing filter, the position command filter is more
effective in reducing the absolute position error(Status No.80).

Function

Filter 1 Filter 2 | Filter 3 w
Default: 10 [0.1 Hz] )
Frequency Setting range: 10-2.000 74.0 83.0 357.0 §|
Parameter . Default: 512 5
Width Setting range: 128-2,048 750 84.0 3580 0_‘;'
Default: 0 QL
Depth Setting range: 0-100 79.0 86.0 360.0 %
Increasing the notch width will make the position error large. ®
Too large a notch width or setting the second level notch filter will result in better 3

Remark
vibration suppression; however, the position error will be larger. Set this filter

within the acceptable range of position error.
Check the following before applying the filter
- The command from the host controller is reasonable
- The equipment is installed firmly and properly.
- The gain parameters such as inertia ratio are properly set.
- The command smoothing filters 2 (and 1) are set.
- The integral gain has been decreased and vibrations are unlikely to occur.

Tuning Tip

Start the equipment operation and apply the vibration frequency (measured at the
equipment end) to the notch frequency. If the vibration cannot be suppressed, increase

the notch width (by 800 as a rough standard). To reduce the position error
during operation, increase the notch depth.

(== HE Setting List of Parameters

Vibration frequency F=N/T [Hz]

T [s] 74.0
Torque Command Value ' N [times] I 32%8

orl
ABS Position Error

Gain [dB]
0dB T,
3d8 SN
Depth [1]
79.0
86.0
360.0
Gain [dB]
0dB

3B S
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3. Tuning Parameters

‘ Position Command 7y -Notch Filter ~
|

Function

Remark

Tuning Tip

Use this filter, if the machine end point is still vibrating even after applying a notch filter
in addition to sufficient tuning and a smoothing filter.

This filter has vibration suppression effect on mechanical systems where the vibrations
don't appear in the torque output waveform. It has flexibility of changing the gain setting
in a range higher than notch frequency.

Use this filter when it's expected that using a notch filter will reduce the position

€error.

Increasing the high frequency gain too much may result in noise.
Decreasing the high frequency gain too much will tend to cause position error trip.
Set this filter within the acceptable range.

Check the following before applying the filter
- The command from the host controller is reasonable
- The equipment is installed firmly and properly.
- The gain parameters such as inertia ratio are properly set.
- The command smoothing filter 2 and 1 are set.
- The integral gain has been decreased and vibrations are unlikely to occur.

Start the equipment operation and apply the vibration frequency (measured
at the equipment end) to the notch frequency. To reduce the position error,
gradually increase the high frequency gain setting.

To reduce the position error during operation, increase the notch depth.

(== [ Setting List of Parameters

Vibration frequency F = N/T [Hz]
74.0

Torque Command Value | T [s] 83.0

ABS Position Error

Gain [dB]

|
or ‘ N [times] ‘ —> 357.0

\AVAVAVAVAVAVAVAVAVAVAVAVAVA!

t

Vibration frequency F [Hz]

A Position error is low

0dB

very effective in suppressing vibration

High Frequency Gain

[dB]

76.0

Depth-] 85.0

79.0 359.0
86.0
360.0

40
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3. Tuning Parameters

4. Torgue Command Filter

Torque Command Filter: Notch Filter

Overview

Refer to

| This filter is effective in removing vibration elements from torque command 42
Notch and suppressing noise and vibration.
Torque Command Low-Pass Filter
This filter is effective in smoothing the position command and suppressing 43
Low-pass vibration at the time of positioning.

Torque command filter
Filter 1 Filter 2 Filter 3

Select
160.0

Select

>j 160.1 >j

0 0

Select
160.3

Torque command limit

Current
Control

ll Low-pass

ﬁ Notch

ﬁ Notch 2

Auto setting 160.2 {1 1 Frequency 168.0R 1 Frequency 171.0
Time constant] 62.0 Width 169.0 Width 172.0
Depth 170.0 Depth 173.0

Block Diagram of Torque Command Filter with Details
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3. Tuning Parameters

Torgue Command Filter: Notch Filter

Function from the torque command.

This filter is effective in suppressing noise and vibrations by removing vibration factors

Notch filter Filter Filter 2
Switch - > 1601 | 1603
Parameter Frequency ?eetttzii;;trange: 5_52050%"21 1680 1710
Width R T 1690 | 1720
Depth ?eetfjn“;trange: 8_25 - 1700 | 173.0

Set this item only after the machinery is installed properly. Unless the equipment is installed

Remark correctly, the filter performance will be sub-optimal.

Set Notch filter switch (160.1) =1(enable) and set the value of Notch filter frequency
(168.0) to be a vibration frequency. Calculate the vibration frequency using the waveform of,
for example, the torque command when vibration is occurring.
In the case of multiple vibration frequencies, set the second level notch filter.
Alternatively, use this filter together with the low-pass filter (160.0, 160.2, 162.0) or
increase Notch filter - Width (169.0). If applying the notch filter cannot stop resonant
vibrations due to considerable machinery rattles, increase Notch filter- Depth (170.0) to
50,100,150 and so on, so that the actual notch depth will be shallower.

(==~ HE Setting List of Parameters

Tuning Tip

Vibration frequency F =N/T [Hz]
| T [s] | 168.0
N [times] 171.0

Torque Command Value

Vibration frequency F [Hz] t
1576
Gain [dB] T Frequency
0dB
-3dB
Frequency
0dB

Gain [dB] -3dB
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3. Tuning Parameters

‘ Torqgue Command Low-Pass Filter

Function

Parameter

Tuning Tip

Setting a relatively large value may suppress vibrations.

Default: 1
Switch 160.0
Settings: 0-1
Default: 0
Auto setting 160.2 -
Settings: 0-1
Default 0 [0.01 ms/rad] (less than 100 W)
Time constant | 162.0 ’ 10 [0.01 ms/rad] (over 200 W)
Setting range: 0-65,535

Setting a larger value means getting closer to the control range of the response model:
another type of vibration will occur.

Set Torque command filter: Notch filter switch (160.1) =1 (enable).
A rough estimate of possible max value for the filter can be obtained as follows.

(0.1t0 0.2)

[s] or below

max( (wl+w2) . wy)

Position Control Mode Velocity Control Mode

w1 Control Gain 1 115.0 Control Gain 1 131.0
w2 |ControlGain2 116.0 - -
wq |Integral Gain 119.0 Integral Gain 133.0

(== HE Setting List of Parameters

Digitax SF Instruction Manual
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7. Tuning

4. Using Digitax SF Connect to Measure Vibration Frequency (FFT)

o Load the waveforms measured or waveform
data saved to display.

(The example shown on the right is saved waveform data.)

Q Select a parameter of which the vibration
frequency is to be investigated.
Mark the check box to display the waveform.

© select[Position Command Filter] or
[Torque Command Filter]

0 Select a range to investigate vibration frequency.
If the position command filter or torque command filter is
selected, the second cursor location of the chart will be
determined based on the 1st cursor location such that
the display range will contain 2"d sample points.

e Click\ Frequency display \
The x-axis unit will be changed from time [ms] to frequency

[Hz]. The display unit of the graph in the range between the
1st and 2nd cursors will be converted to frequency.

When the x-axis unit on the graph is switched to frequency, the
cursor colors will change.

The table will show the frequency in red on column A and blue on
column B.

@ Read the peak value by using the cursor.

- Position Command Filter
e Click on Adiustment ‘ or

‘ Torque Command Filter ‘)
Adjustment

This will take you to the filter setup window under the tuning
tab where a filter can be set.

44 Digitax SF Instruction Manual



4. Using Digitax SF Connect to Measure Vibration Frequency (FFT)

@ Click on the icon for the filter that you want
to set.
Up to four levels of the position command filters and
three levels of torque command filters are available.

© set the filter parameters.
For the notch filter, enter the vibration frequency measured.

Waveform
@ Click on to return to the waveform

monitor.

The filter that you just set will be shown on the list.

@ Unchecking the check box will switch the effect of the
filter ON/OFF

Switch on to verify the filter effect. Switching off will not
lose the filter parameter.

Tip for Notch Filter Setup

When you are setting a notch filter, use the initial value for the notch width and check the effect first.
After setting the notch filter, start the equipment, verify the filter effect, and lower the notch frequency
gradually. Measure the waveforms to find the best filter conditions such as frequency, width, and depth.
The notch frequency varies depending on the equipment

Digitax SF Instruction Manual
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8. Troubleshooting

1. Checking Warnings and Alarms

Warnings and alarm numbers can be viewed on the Setup Panel or Digitax SF Connect. When an alarm and a
warning occur at the same time, the alarm will be displayed first. For
possible cause and remedy, check the warning or alarm list.

The alarm history keeps up to ten alarms including the current one. )
*) Alarm No.22 (control power supply error) and Warning numbers are not logged in the alarm history.

The alarm numbers and the cumulative run time (in hours) up to the time of alarm are logged.

An alarm reults in a drive trip and the motor will stop.
A warning does not result in a drive trip, motion continues but the warning state is entered.

Note: The drive version can be checked with Digitax SF Connect.

(==~ Digitax SF Connect Instruction Manual

1. Using the Setup Panel

When a warning occurs, the drive STATUS LED blinks green. In addition, the Setup Panel will automatically display the
corresponding warning No.

When an alarm occurs, the drive STATUS LED changes from solid green to solid red. In addition, the Setup Panel will

automatically display the alarm No.

Note that the above does not happen in the following modes: Parameter Setting Mode, Quick Tuning Mode, Auto
Tuning Mode, Parameter Saving Mode, and Auxiliary Function Mode. In these cases, press to switch to Alarm

Display Mode.

Status@@ Mode will be suppressed / disabled while an alarm or warning is occurring.

Press to check other warnings and alarms.
(== HE Settings Setup Panel

STATUS LED Meaning Symptom

Off

Nide=r

The control power (24 VDC) is not supplied.

The drive is not ON. Or the drive has not been started.

CLET |
@ v o)

SELECT  STATUS
-

Solid Green

Normal

no warnings/alarms Drive is operating normally.

Blinking Green
Niddes

E-r800 Abnormal
nu .ﬁ warning occurring
(&3] v [

SELECT  STATUS
[

v

Warning is occurring

Solid Red
Nideer
£ {5
@.5.0.0 Abnormal
[« A [} .ﬁ alarm occurring

Alarm is occurring

=) AAED

SELECT  STATUS
L
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8. Troubleshooting
1. Checking Warnings and Alarms

Checking the Alarm History on the Setup Panel

Alarm that is occurring now
-
0.0.0.0 (mfmim

A
I— Alarm No.

—
=
o
=
22
D
(%]
>
o
O
=5
>
oQ

(v)(a]

v

Alarm histor
History No.O nn
(Now) £ol

é} —I: Alarm No.
m Alarm time stamp

o <« <>} [ hours ]

swiely pue sduiuiepn Suspayd ||

=)

2

If you press @ during alarm log display, alarm

occurrence hours will be displayed.

(A) The alarm occurrence hours are as same as
the cumulative operating hours displayed under
the Alarm tab in Digitax SF Connect.

History No.9
R ED]

Alarm that is occurring now

Digitax SF Instruction Manual 3



8. Troubleshooting

1. Checking Warnings and Alarms

itax SF Connect

Turn on the 24 VDC control power to the drive and start Digitax SF Connect.

For information on the warning/alarm, check “Alarm currently occurring” under the [Alarm] tab.

If you are not sure what to do, contact the supplier with the alarm number and its description

for help. (== Digitax SF Connect Instruction Manual

File) Help (H)

Connect Disconnect

Port [COM3. B

tings | Parameter | itor |

Alam Clear

soon | Status stor | A5 Tl | Poi Tabe | Testron | Ay foctions |
H

Cause for slarm and what fo do

Cune
Py o vl e po el .
Encer commaricstion e 2 i resprse)
.
e

1. Check the witing of the AG200V cable and the primary Gircuit power supply distibution

2. Agjust the AG200V power supply input and timing of the servo-on. .

What to do
Reset the signal input -

v

R
Life expeciancy information

No.  Alarm No. Item Time of occurrenc A ‘Cumulative Run Time
o [ Encoser commnication sror 2 (46 s, | 4788 [mszrmo |
i+ s [E— S
2 |2 [rp— ) Gumlsive countsof conrl power ON
2 | Encoser communication eror 2 (4o 5| 4783 e coumt
< e Encoer commenication eror 3 (Twow..| 4753
= |2 [T p——— e
s e Encoder communication aror 1 (Recei | 4738
- e Poner supply e s
s s Commans overspeed s .
<
The control gain set is valid. J

Step 1. Select the Alarm tab in Digitax SF Connect.
Step 2. See [Current alarm] and [Cause for the alarm] and [What to do] windows for details.

Checking the Alarm History in Digitax SF Connect

File() Help (H)
Connect  Disconnect Port [COM3 <] Address 1 -]
ings | Paramate | o | oon | ton [ Tuning | Poit Table | Test run | Audary fanciions |
fiam Giear

Cause for alarm and what to do

ermor 2 (No response]

Cause
Primary circuit voliage error in the power supply part -

v

Cheat
1. Cheok the witing of the AC200V cable and the primary Girouit power supply distibution sy

2. Adjust the AG200V power supply input and timing of the servo-on.

v

Wnat to s
Reset the signsl input ~

v

Life expectancy information

Cumi

un Time.

Encoder communication emor 2 (No res...

[ mearmo |

Fower supply emor

Model code error

Gumulstive counts of control power ON

Encoder communication error 2 (No res.

e oot

Encoder communication eror 3 (Two-w.

Model coge ermor

Encoder communication ermor 1 (Reosi

Power supply emor

Command averspeed

The control gain set is valid. |

The alarm history area shows a list of the alarms.

Digitax SF Instruction Manual



8. Troubleshooting

2. Warnings and Remedies

1. Warning Output

There are 4 ways to output warnings.

1. 170

While a warning is being output, the user IO WARN1 (warning) becomes closed.
(== A Connections Descriptions CN1 connector signals

2. Setup Panel Output

During warning output, the warning number will appear on the Setup Panel.

Warning Description

E r ,-.5' ﬂ B Encoder overheat detection

,-_9 ﬂ ,' Encoder battery voltage drop error detection

S9IpPaWY pue S3UIUIBAA T SuiooysaIqno. L 8

]
]

c2

r ,-_9 E Emergency stop

(]

Encoder communication warning

m |
D
REEN
L |
Ca C2
£ |

Excessive position error

3. RS-485 Communication

Warning status output with the RS-485 communication.
(I=5 " El Appendices  Status Display

4. Digitax SF Connect

Select the Alarm tab in Digitax SF Connect.
See [Current alarm] and [Alarm history] windows for details.
= Digitax SF Connect Instruction Manual
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8. Troubleshooting

2. Warnings and Remedies

2. Warning Details

900 Encoder overheat detection

Symptom The temperature inside the absolute encoder has exceeded the temperature value specified
Elgle by Encoder: Overheat detection - Value (267.0).
Possible Cause An alarm can be output in place of the warning.

Remedy Reduce the ambient temperature and improve thermal radiation
conditions. Check the setting of Encoder: Overheat detection - Value
(267.0).

Reset Method él;fﬁr eliminating the cause, then input RESET signal to the RESET terminal on the connector
901 Encoder battery voltage drop error detection

Symptom
and
Possible Cause

Remed Replace the battery in the absolute encoder.
y Check the Encoder: Battery voltage drop detection - Value (268.0).

é}l‘iﬁr eliminating the cause, then input RESET signal to the RESET terminal on the connector

Symptom
and The E-STOP control terminal digital input is open.
Possible Cause

The battery voltage of the absolute encoder has dropped below the voltage set by
Encoder: Battery voltage drop detection - Value (268.0).

Close the E-STOP control terminal digital input
Check for proper I/O connections.

After eliminating the cause, then input RESET signal to the RESET terminal on the connector
CNT.

Reset Method

Related To El Appendices Functions Emergency Stop
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8. Troubleshooting
2. Warnings and Remedies

903 Encoder communication warning

Symptom
Elgle Failed to obtain ABS encoder temperature and battery voltage data.

Possible Cause

Check for wire disconnection or loose connection of pins.
Keep the cable length no longer than 20 m.
Check for noise interference.
— Use a shielded twist-pair cable.
— Keep the encoder cable away from the motor power cable.
— Connect Ground/Earth FG firmly.
— Use ferrite core for the motor power cable and encoder cable.

If any of the above didn't resolve the issue, please contact the supplier.

Reset Method é}l‘iﬁr eliminating the cause, then input RESET signal to the RESET terminal on the connector

904 Excessive position error

Symptom The position error consecutively exceeded the setting of Position error warning detection:

and Value (363.0) and the setting of Position error warning detection: Delay time (365.0).
Possible Cause

Adjust the tuning parameters.

Check the command from the host controller.

Check the wiring.

Remedy Verify that the brake is released.

Verify that the motor is not in a torque limit state per torque command limit.

Check the settings of Position error warning detection: Value (363.0) and Position error
warning detection: Delay time (365.0).

Reset Method é}l‘iﬁr eliminating the cause, then input RESET signal to the RESET terminal on the connector

Digitax SF Instruction Manual
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8. Troubleshooting

3. Alarms and Remedies

1. List of Alarms

Alarm No. Alarm Name Refer to page
0 System 9
1 EEPROM data 9
2 Product code 9
4 Overspeed 9
5 Speed 10
6 Position 10
7 Overload 11
8 Command overspeed 11
9 Encoder pulse Output frequency 12

10 Positioning command overflow /Homing failure 12
" Encoder (multi-turn counter overflow) 12
12 Overheat 12
14 Overvoltage 13
15 Power supply (AC Supply) 13
16 Encoder (received data) 14
17 Encoder (no response) 14
18 Encoder (circuit) 14
19 Encoder (communication) 14
20 Encoder (multi-turn data) 14
21 Encoder (voltage drop) 15
22 Voltage (control power) 15
23 Switch circuit 15
24 Overcurrent 15
25 Inverter 1 16
26 Inverter 2 16
27 Current sensor 16
28 Encoder (overheat) 16
29 Voltage drop (inside the drive) 16

8 Digitax SF Instruction Manual



8. Troubleshooting
3. Alarms and Remedies

2. Alarm Details

Symptom
and

Error in the control circuit

Possible Cause The control circuit CPU is not operating normally.

Remedy Please contact the supplier of the drive

1 EEPROM data

Symptom
Elgle Error during writing of Parameters
Possible Cause

SOIPaWY Pue SWIElY '€ NI o] 8

Remedy Check the interface cable and re-write the parameters.

Unable to read the product code

The drive-motor pairing was wrong.

The encoder cable was not connected to the drive correctly.
(This includes wiring disconnection)

Symptom
Elgle
Possible Cause

Check the motor-drive pairing. Check
the encoder cable connections.

Symptom The motor rotational speed exceeded the rated maximum rotational speed.
and The command from the host controller was not appropriate.
Possible Cause There were residual pulses due to drive limit switch input or other reasons.

Remedy

Adjust the Tuning parameters.
Remedy Check the command.
Verify that the location of the limit sensor hasn't shifted.

Reset Method
S

Digitax SF Instruction Manual 9



8. Troubleshooting
3. Alarms and Remedies

5 Speed

Symptom
Elgle
Possible Cause

Position control/Speed control error

The command was not appropriate.

The load was too heavy and could not keep up with the command speed.
Speed error detection: Value (90.0) was not appropriate.

Check the command from the host controller.

Adjust the tuning parameters.

Check the setting of Speed error detection: Value (90.0).

Verify that the brake is released.

Verify that the motor is not in a torque limit state per torque command limit.

Reset Method ;

6 Position

Symptom
and
Possible Cause

Position Control Error

The acceleration time was too short

There was wrong connection or disconnection of the motor power cable or encoder cable.
Position error detection: Value (87.0) was not appropriate.

Adjust the tuning parameters.

Check the command from the host controller.

Check the wiring.

Check the setting of Position error detection: Value (87.0).

Verify that the brake is disengaged.

Verify that the motor is not in a torque limit state per torque command limit.

Reset Method

S

@ RESET Signal

@ Eliminate the cause.

| 14/
O Control-power cycle CLEAR Encoder

@ Eliminate the cause. @ Eliminate the cause.

@ input RESET signal to the RESET terminal @ Cycle control-power. @ Execute CLEAR Encoder

on the connector CN1.

@ Cycle control-power.
After power cycle, perform Homing.

Digitax SF Instruction Manual



8. Troubleshooting
3. Alarms and Remedies

Immediately after the operation started
1. The motor did not move at all.
2. The motor moved a little.
3. An alarm occurred after the motor started moving.

During operation
Symptom 4. An alarm occurred at the same point of the motion profile.
~and The acceleration time was too short

Possible Cause The motor was not accelerating when the alarm occurred.
(The machine collided with some object.)

5. The motor capacity was too small (i.e. the load was too large)

6. The vibration was significant upon alarm occurrence.

7. Tuning parameters or command(s) were not appropriate.
(The motor changed its rotational direction abruptly)

8. Noise was generated.

Executing overloaded motion continuously may burnout the motor.

1. Check the motor power cable connections.
3. Verify that the user-selected motor capacity is appropriate.

Verify that the brake is disengaged.

Verify that the deceleration ratio is appropriate.

4. During Acceleration - Check the acceleration time, torque wave form and load ratio.
Not During Acceleration - Verify that there are no obstacles inside the work area of
the equipment.

5. Check the torque waveforms and load ratio.

Check the inertia ratio.
Increase the motor capacity. Install a decelerator
6.7 Adjust the Tuning parameters.
Verify that there are no commands to cause a sudden change in the motor rotational
direction.
Configure moderate commands, for example, use command smoothing filter.

8. Configure countermeasures for noise such as a notch filter or low-pass filter.

Reset Method i
el

8 Command overspeed

ST The position control input exceeded the max rotational speed.

and ;
Possible Cause The command from the host controller was not appropriate.

Remed Check the Pulse train command: Ratio (34.0 and 36.0).
y Check the commands from the host controller.

Reset Method
e

Digitax SF Instruction Manual
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8. Troubleshooting
3. Alarms and Remedies

Alarm No. 9 Encoder pulse - Output frequency error

Symptom
and The frequency of the encoder pulse output exceeded 4 Mpps.
Possible Cause

Check the numerator and denominator settings in the Encoder pulse output: Pulse ratio
(276.0 and 278.0).

Check the settings of Encoder pulse output: Error detection - Frequency upper limit (285.0)
and Encoder pulse output: Error detection - Delay time (286.0).

10 Positioning command overflow /Homing failure

Symptom External position command exceeded the absolute value range of £ 1,073,741,823.
and The shift amount per one of the commands exceeded the = 2,147,483,647 range.
ZOESDlCREENEIN  |oming failed and timed out.

Remedy

Select a value different from the current setting of Internal Position: Overflow detection (643.0).
Adjust the parameters such that the shift amount will be within the £ 1,073,741,823 range.
Adjust the shift amount of Positioner motion, inching and test each one.

Adjust the Homing related parameters.

11 Encoder(multi-turn counter overflow)

Symptom
and Multi-turn data of the encoder has exceeded the = 32,767 range.
Possible Cause

Remedy

Check the setting of Absolute system (257.0).
Verify that the multi-turn motion amount is within the = 32,767 range.

Symptom
and The control circuit temperature has exceeded the upper limit.
Possible Cause

Remedy

Check the drive's installation method and environment.
Lower the ambient temperature to below the rating.

Reset Method
el

Remedy

12 Digitax SF Instruction Manual



8. Troubleshooting
3. Alarms and Remedies

14 Overvoltage

Symptom
and The power supply to the control components has exceeded the drive circuit limits.
Possible Cause

If the alarm occurs only during deceleration
By using the Setup Panel or Digitax SF Connect, check the regeneration status, which

tells you if a braking resistor is necessary. If necessary, install a braking resistor.

Check the motion patterns of commands.
Use a command filter and gradually decrease the speed.

If the alarm occurs regardless of deceleration
Verify that the AC Supply is within specification. Check for voltage
changes while the whole system is operating.

s
15 Power supply (AC Supply)

The AC Supply voltage is abnormally high or low.
The AC Supply was not present.
The AC Supply was not within the input range.
Symptom The power supply fluctuated and exceeded the rated range.

and : : . .
Possible Cause SVON signal was input without AC supply being present.

SOIPaWY Pue SWIElY '€ NI o] 8

Anomaly of the regenerative control circuit operating time lasted longer than a specific
amount of time.
Regeneration ON status too long

If the alarm occurred between servo on and operation startup
Verify that the AC Supply is connected to the drive. Check
the AC supply.

Check the timing of AC Supply input and SVON signal input.

If the alarm occurred during motor operation
Check for no voltage fluctuations due to the whole system operation.
Provide enough power supply so that the system experiences no voltage fluctuations.

If the alarm occurs during deceleration
Check the regenerative voltage warning signal on the Setup Panel or Digitax

SF Connect. If a regenerative voltage warning occurs, install a braking
resistor. Check the motion patterns directed by commands.
Gradually decrease speeds by using a command smoothing filter.

Reset Method E

| 14/
RESET Signal O Control-power cycle CLEAR Encoder

@ Eliminate the cause. @ Eliminate the cause. @ Eliminate the cause.
@ input RESET signal to the RESET terminal @ Cycle control-power. @ Execute CLEAR Encoder
® Cycle control-power.
After power cycle, perform Homing.

on the connector CN1.

Digitax SF Instruction Manual 13



8. Troubleshooting
3. Alarms and Remedies

16 Encoder (received data)

Symptom
Elgle Encoder data changed rapidly for a short period of time.
Possible Cause

17 Encoder (no response)

Symptom
Elgle Encoder communications were disconnected.
Possible Cause

Alarm No. 19 Encoder (communication)

Symptom
and The initial communication with the encoder failed.
Possible Cause

Alarm No. 20 Encoder (multi-turn data)

Symptom
and
Possible Cause

Absolute encoder data changed rapidly for a short period of time.
At the time of starting, the encoder failed to receive multi-turn data internally.

Check for wire disconnection or loose connection of pins.
Keep the cable length no longer than 20 m.
Check for noise interference.
— Use a shielded twist-pair cable.
— Keep the encoder cable away from the motor power cable.
— Connect Ground/Earth FG firmly.
— Use ferrite core for motor power cable and encoder cable.

Remedy
If any of the above didn't resolve the issue, please contact the supplier of the drive.

18 Encoder (circuit)

The battery voltage of the absolute encoder dropped or the battery became disconnected.
(Alarm No.21 is output in this case)

The encoder temperature has exceeded the specification and output data has become abnormal.
Anomaly of the encoder itself has been detected.

Symptom
and
Possible Cause

If you are using an absolute system
Replace the battery, connect it, and initialize the encoder.

If you are not using an absolute system
Check whether the encoder temperature is within specification.

If any of the above didn't resolve the issue, please contact the supplier of the drive.

Reset Method %
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8. Troubleshooting
3. Alarms and Remedies

21 Encoder (voltage drop)

Symptom The battery voltage dropped.
and The battery became disconnected.
HOESIDICREEVECIIN |t \vas the first start-up after the battery was connected.

Check for low battery voltage.
Remedy Check for loose battery cable.
Initialize the encoder.
Reset Method @
22 Voltage (control power)

Symptom
and The control power supply dropped.
Possible Cause

SOIPaWY Pue SWIElY '€ NI o] 8

Check the control power supply.
Check for insufficient control power supply capacity.
Check the wiring of user I/O connector 24 V (Pin 1 and Pin 2).

This alarm may be output at the same time as other alarms such as Alarm No.15 (Power supply).
Check all the alarms that are occurring.
This alarm will not remain in the alarm history.

23 Switch circuit

Symptom
and Control circuit has failed.
Possible Cause

Please contact the supplier of the drive.
Reset Method =
el

24 Overcurrent

Symptom
and Anomaly of motor control current inside of the drive has been detected.
Possible Cause

Check the motor power cable.

— Grounding fault

— Wiring mistake in the motor power cable connection
Check the Tuning parameters and motor motion patterns.

— Increase the acceleration/deceleration time of command.

— Enable/Disable Position command filter 1 and 4 (66.0, 66.1, 80.0, and 81.0).
Allow motor motion by disengaging the brake or removing from the stopper.
Check the encoder cable.

— Connection (bad connection)

— Use a twist-pair cable

Remedy

If any of the above didn't resolve the issue, please contact the supplier of the drive.

Reset Method
S
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8. Troubleshooting
3. Alarms and Remedies

Alarm No.

25 Inverter 1

Symptom
Elgle
Possible Cause

Anomaly in the control circuit has been detected.

Alarm No.

26 Inverter 2

Symptom
Elple
Possible Cause

Anomaly in the control circuit has been detected.
SERVO ON timed out.

Remedy

Check the motor power cable.
— Grounding fault
— Wiring mistake in motor power cable connections

If any of the above didn't resolve the issue, please contact the supplier of the drive.

Reset Method

S

27 Current sensor

Symptom
and
Possible Cause

The ambient temperature of the current sensor was high.
Anomaly of the current sensor has been detected.

Remedy

Check the installation method and environment.
If any of the above didn't resolve the issue, please contact the supplier of the drive.

Reset Method i

28 Encoder (overheat)

Symptom
Elgle
Possible Cause

The encoder PCB temperature has reached the upper limit.

Remedy

Check the installation method and environment of the motor.
Decrease the ambient temperature of the motor below the specification.

Reset Method g

29 Voltage drop (inside the drive)

Symptom
and
Possible Cause

The control power voltage (5 VDCQ) inside the drive has dropped.

Remedy

Verify that there is no short-circuit in encoder cable connections.
If the above didn't resolve the issue, please contact the supplier of the drive.

Reset Method

E=2
S
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8. Troubleshooting

4. Troubleshooting

Check the following if the drive does not start and the motor does not rotate although no alarm is output. :
=
)
Problem Symptom Refer to S—
)
Problem 1 o . =
Control power (24 VDQ) is being supplied, but the Setup Panel does o)
No display on the Setup . 18 o)
not light up. =
Panel (V5]
Ea
_|
Symptom 3
S
Problem 2 @
The Setup Panel shows, but the servo cannot be enabled. 19 >
No current flows to the 8
motor =
5
oQ
Symptom
Problem 3 _
The motor does not rotate although the servo is on. 20
No motor rotation
Problem Symptom Refer to
Problem 4
) The motor motion is unstable. 21
Unstable motor motion

Symptom

Problem 5
Positional disturbance occurs. 22

Positional disturbance

Problem 6
Vibration and abnormal The motor causes vibration or abnormal noise. 23

noise

Digitax SF Instruction Manual 17



8. Troubleshooting

4. Troubleshooting

Problem 1 (No display on the Setup

Control power (24 VDC) is being supplied, but the Setup Panel does not light up.

Cause Remedy

The controller power 24 VDC is
not connected to the user I/0O
connector.

Loose user I/0O connector

The control power voltage is low.

The drive has failed.

Connect the 24 VDC to the user I/O connector.
Connect the 24 VDC to Pin 1 and Pin 3 and GND to Pin 2 and Pin 12
respectively.

Connect the user I/O connector firmly.

Check the control power supply voltage capacity.

Please contact the supplier of the drive.

Digitax SF Instruction Manual



8. Troubleshooting

4. Troubleshooting

Problem 2 (No current flows to the motor)

The Setup Panel shows, but the servo cannot be enabled.

Cause Remedy

The servo on signal (SVON) is not
being input.

The AC Supply is not present.
(Alarm No.15 is displayed)

The motor power connector is
loose.

The drive has failed.

Input the SVON signal of the host connector to the user 17O connector.

Verify that CHARGE LED is on.
If it is off, verify that the AC supply connections are not loose, and the

voltage is present.

Connect the Motor Power connector firmly.

Please contact the supplier of the drive.

Digitax SF Instruction Manual
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8. Troubleshooting

4. Troubleshooting

Problem 3 (No motor rotation)

The servo is on, but the motor does not rotate.

Cause Remedy

The parameters are not set Check the parameters required for the control mode that you are using.
correctly. (=&~ [ Operations

Check the command from the host controller.

Use Digitax SF Connect to measure the waveforms of Pulse Train Command
Input (position) or Analog Velocity Command Input and verify that normal
commands are input.

Command from the host controller|
is not correctly input.

Check the parameters such as pulse ratio. It is possible that the motor is rotating
very slowly.

The command input pins of user
I/O connector are not connected
correctly.

Check for correct I/0 connections.

== I Connections

No command input is allowed. Open HOLD and COM:- pins of the user I/O.

Torque command limit is not set | Verify that Torque command limit: Value 1 and Value 2 (147.0, 148.0) are
correctly. set correctly.

If CCW/CW drive limit switch input iS not required, set Drive limit switch

CCW/CW drive limit switch input: Setup (67.0) to O (disable).

input i bled.
fiput 1> enabie If it is enabled and required, connect both CCWL and CWL pins of the user

I/O connector with either “COM- “ or “closed” each.

20 Digitax SF Instruction Manual



8. Troubleshooting
4. Troubleshooting

Problem 4 (Unstable motor motion)

The motor does rotate, but motion is unstable.

Cause Remedy

Ground/Earth FG and GND are
not connected correctly.

Connect Ground/Earth FG and GND correctly.

dunooysa|gnoll v SuiooysaIqno. L 8

Speed/Position commands are On the waveform monitor in Digitax SF Connect, check the command from the
unstable. host controller. Check for proper connection of the I/O connector.
Tuning is incomplete. Adjust the parameters.

In Position Control Mode
Set Pulse train command: Input filter (33.0) to an appropriate value.

The motor rotates with no host In Velocity Control Mode
command input. Adjust Analog velocity: Offset value (60.0).

In Torque Control Mode
Adjust Analog torque: Offset value (300.0)

Digitax SF Instruction Manual



8. Troubleshooting

4. Troubleshooting

Problem 5 (Positional disturbance)

The motor does rotate, but position disturbance occurs.

Cause Remedy

In Position Control/Pulse Train Command
Set Pulse train command Input filter (33.0) to an appropriate value.

Check the following three items.

1. Status No.33 (Pulse Train Command Input (position) agrees with the host
controller output.

2. Status No.65 “Position command” and Status No.67 “Position feedback”

) agree.
The command signal has 3. (Status No.67) x (Encoder pulse ratio (276.0/278.0) = (Position feedback
electrical noise present. from the host control device)

If the above do not solve the problem, take countermeasures for noise.

Connect Ground/Earth FG correctly.

Adjust Pulse train command: Input filter (33.0)

Select a shielded twist-pair wire for the I/O cable.

For the encoder cable, select a shielded twisted-pair wire of no longer than
20m.

Verify that Status No.65 (Position command value) and Status No.67 (Position
feedback) agree.
If not, adjust the tuning parameters.

The position error is not
converging.

Check the command from the host controller.

Use Digitax SF Connect to measure the waveforms of Status No.33 “Pulse
Train Command Input (position)” or Status No.49 “Analog Velocity Command

The host controller is not obtaining Input” to verify that a normal command is input.

encoder Z-phase correctly.
Verify that the host controller is obtaining Z-phase correctly. If the Z-phase
pulse width is too small, increase the pulse width by using the Encoder pulse
ratio (276.0/278.0) As a rule of thumb, a pulse width of 1 ms or above is
required for PLC.

Output pulse frequency of the host | Verify that the output pulse frequency of the host controller such as PLC is
controller is above the upper limit.| not above the upper limit.

Verify that there is no built-in resistor in the pulse output terminal.
A resistor is installed in the pulse Y P P

output circuit of the host controller The output resistor of the host controller and the input resistor of servo
(PLO). drive being connected in series prevents correct command signal from
being input to the drive.
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8. Troubleshooting
4. Troubleshooting

Problem 6 (Vibration and abnormal noise)

The motor is experiencing vibration or abnormal noise.

Cause Remedy

Set the Control Gain 1, Control Gain 2, Integral Gain to lower values.

Tuning parameter settings are not | Especially for very rigid equipment such as ball screws, set the Current
appropriate. control gain (193.0) to 1 if noise occurs at servo-on stop.

(= ® Tunings

Lorsts lbeg mraiteall Clotypiiogs Check the installation of the motor, decelerator, couplings. and so on.

dunooysa|gnoll v SuRooYS3Igno. L 8

Check the length or shield of each cable.

Noise interference is occurring. | Separate the high voltage cable such as motor power cable from the signal
cable such as encoder cables. Avoid parallel cable runs

The equipment and the motor are | For low-frequency vibration, adjust the position command smoothing filter.
resonating. For high-frequency vibration, adjust the low-pass filter or notch filter.

Set the inertia condition parameter to “Heavy”

Keep adjusting the Position Command Smoothing Filter to smooth the
Motor load is substantially large ™) command until the vibration at the time of acceleration becomes eliminated.

(Alarm No.7 is displayed) Set the Inertia ratio (102.0) to 3,000.

To stabilize the motion, increase Integral gain value according to Control
Gain 1 and Control Gain 2.

Check the motor model code under “Communication Settings” tab in Digitax
SF Connect. In case of incompatibility, clear the parameters saved in
EEPROM and change the motor.

The current pairing of drive
and motor is not right.

*) This problem may occur in a low-rigidity case such as belt drive if the load inertia ratio is over 30 times.
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8. Troubleshooting

MEMO
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9. Appendices

1. Absolute System

1. Overview

By using the absolute system, you do not have to perform Homing after cycling power.

Preparations

To configure an absolute system, prepare the following items.

@®.A motor equipped with absolute-encoder and a drive that supports absolute
system.

@ A backup battery (=5 Page 4 Backup Batteries
® An absolute encoder Cable

([3>  Page 6 Absolute Encoder Cable

Checking the model code

Select the model code that support absolute systems.

Motor Product Code :

MXE201INE20STAL

Encoder

N 17 bit (Incremental)
A 17 bit (Absolute)

2 Digitax SF Instruction Manual



9. Appendices
1. Absolute System

2. System Configuration

Connection Method

1. To ensure safety, isolate the AC Supply and the control power first, and then connect the absolute encoder cable.
= Refer to the figure below.

2. Be sure of the right connecting polarity, and connect the backup battery correctly.
= Page 4 Backup Batteries

>
xe}
©
®
>
=
o)
0
(2]

3. After connecting the battery, secure the battery to the absolute encoder cable by using a cable tie.
(== Page 5 Securing the battery

4. Initialize the absolute encoder.
(== Page 7 Initialing Absolute Encoder

WISISAS 21Mosqay ° L

Cable and Battery Connections

Drive [Soul]l 1oowW] 2oowW <ocow 7Sow

<3

Battery for backup m

Drive LW ] 1Skw 2xw

ALl

Battery for backup
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9. Appendices
1. Absolute System

3. Backup Batter

Recommended Specifications

ltem Specifications Remark

Manufactured by FDK )
Wiodel Code CRT7335ERCHS Series battery : CR17335E-R
Nominal Voltage 3.0V -

Nominal capacity is determined at the voltage
Nominal Capacity 1,600 mAh of 2.0 V when the battery was discharged at a
standard current level under the 23 “C environment.

Maximum Continuous

. 500 mA Under the 23 ° C environment
Discharge Current
Dimensions See the figure below.
Exterior Insulation tubing -

Housing :DF3-25-2C
Contact :DF3E-2428SCFC
Lead wire: UL 1007
AWG26 Red (+). Black (—)

Terminal Connector: Hirose Electric

Mass 17 8

Operating temperature :

—40°Cto 470 C No condensation

Temperature Range

Recommended Storage Temperature: 10 ‘C to 30 C
Conditions Humidity : 60 % RH or less

*) This is a primary lithium battery. Do not try to charge it, or it may explode.

Dimensions

18mm (MAX)

y 47 mm £5 (MAX)

) Lead wire of — Terminal
— Terminal UL1007 AWG26 Black

p=sas // E]

Lead wire of + Terminal

\ UL1007 AWG26 Red

The battery is protected by the insulation tube.

37mm (MAX)

+ Terminal
20mm (MAX)
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9. Appendices

1. Absolute System

Precautions for Battery Storage and Installation

Avoid places subject to any of the following:
- Direct sunlight, rain drops
- Corrosive atmosphere, oil mist, or iron powder
- Poor ventilation or high humidity
- Dirt or dust
- Vibration
- Impact to the installed battery

>
o
°
®
>
o
O
[0}
(2]

Securing the Battery

1. Securing the Battery

Secure the battery to the cable, for example, using a cable tie.
We recommend using a cable tie tensioning tool. — Tl

Holding strength of the cable tie should be 11.6 to 44.2 [N]. m

2. Protecting the Battery Connector Part
Protect the exposed part of the battery connector terminal with a heat shrink tube.

When the battery voltage drops, Alarm No.21 (Encoder voltage drop) occurs. In this case, you need to replace the
battery with a new one.

When replacing the battery, be sure to keep the control power (24 V) of the drive ON. Otherwise, you will lose
the multi-turn data and need to perform homing again.

WISISAS 21Mosqay ° L

Replacing the Battery

- Be careful not to connect the battery the wrong way round.

- Do not attempt to disassemble the battery.
- Do not short circuit the battery.
- Never attempt to charge the recommended battery.

Disposal of Batteries

Dispose of used batteries according to local government regulations.

Digitax SF Instruction Manual 5



9. Appendices
1. Absolute System
4. Absolute EncoderCable |

4. Absolute Encoder Cable

Recommended Products

You can purchase recommended cables from your supplier

(== E Preparation
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9. Appendices
1. Absolute System

5. Initializing Absolute Encoder

When using an absolute system for the first time or using it after replacing the motor, you need to initialize the
encoder.
Use the Encoder Clear function by using the Setup Panel or Digitax SF Connect to initialize the encoder. And then

restart your drive.

Only multi-turn data will be initialized and single-turn absolute data will not.

>
xe}
©
®
>
=
o)
0
(2]

Initialize the absolute encoder before performing homing. A

WISISAS 21Mosqay ° L

~
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9. Appendices

1. Absolute System

Initializing Encoder with Setup Panel

(Start Encoder initialization)

Connect all cables and wires.
(Connect the battery to the encoder as well.) YES =—>

NO ====%

S the target axis near
the home position?

(@ Setting

Can you move it close

o the home position manually2 4 Auxiliary Function Mode
—
Manual motion Command Input motion.

Turn the Servo ON and operate it
by host command or jogging.

= B setting
® Set Parameter No.257.0 to 1 or 2. Parameter Setting Mode
Multi-turn counter overflow detection
1 : Disable LUl
2 : Enable ] Parameter Saving Mode
@ Save the parameters and cycle power. BE000E

If you shut down the control power without saving, the setting changes will not take effect.
After shutting off the control power, wait for at least 5 seconds before turning it back on.

Did you disconnect
any cable or battery
kefore reboot2

Turn on the control power and
Aoy TreiRser on verfy that Alarm 18 is displayed.
displayed.

*) At the same time, Alarms 20 and 21 occur.

(® Execute Encoder Clear by using the auxiliary function.

Execute Encoder Clear while the Servo is OFF.
Operation with the Servo being ON will cause
an alarm.

[SubFfnc |-G

Press and hold for approximately 5 seconds
n until the display changes to .

Confirm ~—

Turn on the control power, If an alarm occurs
S-oFF and then verify that “S-off” @ CIhECK the following. ,
is displayed. - Is the battery connected correctly?
- Is the battery voltage normal?
- Is the encoder cable connected correctly?
- Are the wiring and connections all correct?
( END ) @ Repeat Step 3.
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9. Appendices

1. Absolute System

Initializing Encoder with Digitax SF Connect

( Start Encoder Initialization )

Connect all cables and wires.

(Connect the battery to the encoder as well.)

YES ——>

Is the target axis near
the home position?

Can you move it close
to the home position manually

?

NO ===-%

[@ Digitax SF Connect
N Operation Manual Setting

—-—- y _
v [@:ﬂAuxmary Function Mode

Manual motion

Command Input motion.

F_JOb

Step 2
@ Set Parameter No.257.0 to 1 or 2.

Multi-turn counter overflow detection
1 : Disable

2 : Enable 1
@ Save the parameters and cycle power.

Turn on the control power and start communicating with
the drive by using Digitax SF Connect.

Did you disconnect
any cable or battery
2

===

Step 3A

CCRCT

Turn the servo ON, then move it
by host command, inching or jogging.

If you shut down the control power without saving,
the setting changes will not take effect.

After shutting off the control power, wait for at least
5 seconds before turning the power back on.

[

BB B

1. Under the Auxiliary function tab, click Encoder

2. Click on Get Encoder Status.

3. Check one of the boxes.

4. Click the Clear encoder button.
/ Until checking the boxes, the Clear encoder

button does not work.

Are you sure you want to execute Clear Encoder?

A

5. Click Yes.

To clear the multi-turn data f you fEETVer

| The clar encoder successful

6. Cycle the control power. ‘._,(’;);1

>
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9. Appendices
1. Absolute System

Initializing Encoder with Digitax SF Connect (continued)

Step 3B

1. Under the Alarms tab, check the following
alarms that are occurring.
No. 18  Encoder error (circuit)
No. 20 Encoder error (multi-turn data)
No. 21 Encoder error (voltage drop)

The Setup Panel on the amplifier displays .

2. Under the Auxiliary functions tab, select Encoder.

3. Click on Get Encoder Status.

4. Check one of the boxes.

7

5. Click Clear encoder.

— / Until checking the boxes, the encoder clear button
‘ e — / does not work.

" — 6. Click Yes.

;l\ Te char b redtibum Mn%ﬂ"n’ /
I

Ve

7. Cycle the control power. ‘.‘,(';):1

Confirm —

Turn on the control power and start communicating with the
drive by using Digitax SF Connect.

g
[y — i

e ——

T 2. Click on Show Encoder Status.

1. Under the Auxiliary functions tab, select Encoder.

3. Verify that this value is 0.

-/ If an alarm occurs
@ Check the following.
- Is the battery connected correctly?
- Is the battery voltage normal?
- Is the encoder cable connected correctly?
- Are the wiring and connections all correct?

@ Repeat Step 3.

( END )

10 Digitax SF Instruction Manual



9. Appendices
1. Absolute System

6. Obtaining Absolute Data

You can check the encoder absolute data using RS-485 Communications or Digitax SF Connect.

Checking Absolute Data using RS-485 Communication

>
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The RS-485 communications enable the host controller to obtain absolute data from the drive. To use RS-485
communications, set the following parameters.
Use the Setup Panel or Digitax SF Connect for the parameter setup.

>

(3> Communications Manual: RS-485 g

=

RS-485 Communications | Parameter No. | Description ™
(%)

R Set the address for RS-485 Communication. S
Communication L o+
Address 4.0 The initial value: 1 ®
Range: 1..32 3

Communication Switch 8.0 Enable f)r"disable RS-485 Communication.
Select "1" .
Adjust response timing from the drive. Adjust it to satisfy the
11.0 communication specification of the host controller. The initial
value: 3 [ms]
Range: 0...255 [ms]

Minimum response time

Example of communication commands to obtain absolute data

Transmit data ' : 24 01 00 11 00 C3 OA 94
Response data :26 01 80 11 OO OIC1 C0C1 C0C0 OO OO

absolute data an error detection
unit: encoder pulse segment.
the number of bytes in data: 4 bytes (unsigned)

*) This example is a command sent to the drive at Address 1.
If the command is sent to another drive at an address other than Address 1, the error detection
segment in the command is different from this example.

([=>— Communications Manual: RS-485

(=" Page 26 Encoder/Rotor mechanical angle (integrated value)
in List of Status Variables

Digitax SF Instruction Manual 11



9. Appendices

1. Absolute System

Get Absolute Data by Using Digitax SF Connect

Q il ( Start Digitax SF Connect and start communicating with the drive. )

=08

Use the [Status monitor] tab.

FieF| Hep(H -_

Conmest  Disconrect Fort [C0ME | e[l 1| ) . )

ST ; ijh_. i 1. Display the Status monitor view.

— e 2. Select Encoder/Rotor mechanical angle
T IR (integrated value)
.' ; =77 Encoder mechanical angle (integrated value) -+ Q
e (=Absolute data)

St Sl -

= o . Set the sampling cycle, and then click .

¥
w

Senpling oroe |8 B ) (TIrTe——— Ihopemﬁmj 2 5 ; - - .
i [ e Data capture continues until you chck.
S rmearmng mqu! : ::
Ecmn The control gain sstis wali gy
Use the [Auxiliary functions] tab.
FleFl Hep i)

]
Cavmmmce o Btinga | Panmai | W tems e | Wavato Evspics | Sics i | s [ T | P i | M| Aoy s
..w 1. Under the Auxiliary functions tab, select Encoder.

otk e gy thar Ercndar ias, b nste That i e i

2. Click on Get Encoder Status.

W s BTl Gbls0a datal ngs | Assten e sere
2| Mubbrebsien AR i canmarization | Claar ansdas - =

2 Posn e i amastur ~ P

Lnsarehage e T
G [Ier——

3. Encoder data is displayed.
PR —— Encoder mechanical angle (1 rotation) - @
Encoder Multi-turn data @
ECM:I The control gain st is vaiil

The formula to calculate the absolute data

Below is the formula to derive absolute data (Encoder mechanical angle (integrated value) ).

Q = @ + @X 217 Q: Encoder mechanical angle (integrated value)
(=Absolute data)

@: Encoder mechanical angle (1 rotation)

@: Encoder Multi-turn data

12 Digitax SF Instruction Manual



9. Appendices
1. Absolute System

Alarm

By using Digitax SF Connect, you can check alarms that have occurred when using an absolute system.

These alarms cannot be cleared by Alarm Reset or cycling the control power. To reset alarms, execute ENCODER
CLEAR at the Auxiliary functions tab, and then cycle the control power.

1. Click on the Alarms tab.
2. Check the alarms that are occurring.

>
o
°
®
>
o
O
[0}
(2]

WISISAS 21Mosqay ° L

l = Th oo o g s i bk

Alarm No. Alarm Description Symptoms and Remedy

- Multi-turn data of the encoder has exceeded the specification.
- Check the value of Absolute system (257.0).
- Verify that rotational data is no higher than 32,767 rotations.

Encoder

" (multi-turn counter overflow)

- Anomaly of the encoder itself.

Encoder - Check the alarm details.
18 e
(circuit)
(== Page 14 Encoder Alarms
- Multi-turn data being reset.
. - Check for the encoder cable connection problems such as poor pin
Encoder (multi-
20 turn data) contact.
- Take noise countermeasures. For example, separate the motor power
cable from the encoder cable.
Encoder - Multi-turn data being reset due to low battery voltage.
21 - Check for low battery voltage and loose connection of the battery cable.

fizge crop) - Initialize the encoder.

Digitax SF Instruction Manual 13



9. Appendices

1. Absolute System

Encoder Alarms

Use Digitax SF Connect to check alarms from the encoder. In case of alarm numbers 18, 20, or 21, you can check

the details under the Auxiliary Functions tab in Digitax SF Connect.

These alarms cannot be cleared by Alarm Reset or cycle the control power. To reset alarms, execute ENCODER
CLEAR, and then cycle the control power.

If cycling power does not solve the problem, please contact the supplier

1. Click on the Auxiliary Functions Tab. __::":“_ e e e Ml S .__

2.Check alarms that are occurring.

v - —_—

(\[o} Name Description of Symptom

Multi-turn sensor error occurred during backup, or speed error

0 Speed error occurred upon the control power on.

Angle sensor output

Amplitude error Abnormal amplitude of Angle sensor output amplitude.

2 ’V‘U‘t"tu”.‘ AB.S >Ensor Could not obtain multi-turn data during Initialisation after power up.
communication error

The single-turn sensor value and multi-turn sensor value do not agree

. HeHIHel SISl because of faulty sensor; the encoder position data is unreliable.
Relevant only to absolute encoders.
4 Voltage drop error The supply voltage fell below the rated voltage range upon the control
power OFF.
5 EEPROM error The saved data in EEPROM is corrupted.
. The temperature of the encoder board exceeded the user-specified
6 Overheat warning

temperature.

Battery voltage drop

. The battery voltage *1) dropped below the user-specified value.
warning

*) The battery voltage is checked at the time of power turning on and every hour afterwards.
The user-specified voltage is not displayed in Digitax SF Connect.

Digitax SF Instruction Manual



9. Appendices

2. Function

1. Emergency Stop

When you open User I/0O E-STOP, Emergency Stop Status becomes ON.

Servo-OFF triggers deceleration stop and motor motion stops.

No alarm is output.

A warning is output by parameter settings. Close E-STOP to cancel Emergency Stop Status to resume motor
operation.

The emergency stop function is always enabled regardless parameter settings; however, you need to set related
parameters so that a warning is output upon Emergency Stop Status ON.
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suondund g

If you close E-STOP to turn Emergency Stop Status off while A

SVON is being input, any command input immediately
starts motor motion. A

Deceleration Stop Setup

When you open User I/0O SVON or E-STOP while operating the motor, the motor makes a deceleration stop according
to the method predetermined by parameters.

While driving the motor Deceleration Stop

(Servo OFF ) (Servo OFF triggers a deceleration stop and

Opening User /0 SVON or E-Stop triggers motor motion stops.

Servo OFF to stop the motor motion. No0.224.0 Deceleration stop: Method
(upon Servo Off)

[Opened SVON. J (_0 : Coast to Stop
(=

;_;uﬂ No.232.1 Status during coast to stop
» b No.224.3 DBRK output after stopping
1 : short brake

=] (No related parameters)
[Opened E-STOP. J P
L ) 2 : quick stop
N
Warning Output STOR Smoothing filter
No0.225.2 Switch
N0.229.0 Moving average counter

No0.225.0 switch Motion control
No.225.1 timing No.236.0 Extention Time
No. 12.0 latch time No0.239.0 Deceleration time

No0.232.2 Short brake opf(t:_ratior%
arter a sto
3 : Emergency stop Brake P

STOR) No.224.3 DBRK output after stopping

\

. J/
~N

Brake operation

(brake-equipped motor)
No.232.3 Timing
No.234.0 Delay time
No.235.0 Rotational speed

Digitax SF Instruction Manual 15



9. Appendices
3. Technical Data

Drive Circuit System Block Diagram

(SouWll (200w

Drive

2ooW =<oow 7sow

U
Fuse Rl_y/ela s NN i
Lo — Input Volt Inrush [ N
r oltage t
fler protecton L [votiage ==t anY.
L2 o —— |detection A
¥ W,
NN N |(d)ver current
B1 o letection
B2o
Gate drive
\Voltage
detection
FG o—|
J LJ i
S| Insulation E% E% E%
QD g i SG
Eg@. Setting panel
CN3[ =58 Input filter
Insulation
—__Control power DC 24 V @ML [Famar Szl
1/O power supply 24 V
0 L
Pulse train command input 7] .
CN1 MPU CN2
Analog command input
Encoder output Interface circuit__J=—
| J«RS-485 Interface circuit__ ||
Drive LIkwW ] 15w 2xw
Fuse Relay - KKK | P =
Rp=" —
Inrush current V
2o Input detection [ protection - ggééi%%n
r = i
. filter Rela — /
use — W,
L3 E Inrush currenzs ZS ZS N
protection
B1o
B2 o

FGo—]

[A6EE8E] ls
Setting panel

Insulation

CN3 UsSB
—__Control power DC 24 V.

Input filter

I/Opower supply 24 V

Internal power suppl

/0

\/

CN1

Analog command input

Pulse train command input Bﬂ

Encoder output

N
i

RS-485

Interface circuit |<7

—{ Interface circuit |'>

MPU

Interface circuit .

CN2
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9. Appendices

4. Status Display

1. Introduction

You can see status data by using the Setup Panel, Digitax SF Connect or RS-485 communication.

- For information on how to display status information using the Setup Panel or Digitax SF Connect, refer to 5
Settings
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The following communication commands are available for RS-485 communication.

Command Name Command Code )| Description

The status value specified by a status number is displayed

Aeydsiq snieis ¢

GET_STATE_VALUE_2 10 in the 2-byte unit.
GET_STATE_VALUE 4 1 The status value specified by a status number is displayed

in the 4-byte unit.

*) Command code is a hexadecimal number.
(=~ Communications Manual RS-485

The number in the brackets is hexadecimal.

/
Status Alarm / Units ‘ Bytes ‘ Signed
Status No. /
(Hexadecimal number)) 0 (OO)
Description This item indicates the status of the alarm occurring inside of the drive.

S 5/ 01 00 11 00 00 E3 BB

Example of Transmit Command via RS-485 communication
(Example: When sending a command to the drive of Address 1)

The command example is for reference only.
- Be sure to carefully review [i5]] Settings and the Communication Manual - RS-485
communication to become familiar with how to use communications commands. A
- Be sure that the data to be written is within the range between the predetermined
upper limit and lower limit.

Note

This manual uses the following two types of pulse units to explain status variables.

Unit of Encoder pulse
This unit is pulse count of the drive control block, based on the pulses equivalent to single turn of the motor

which is 17-bit. It is a pulse value resulting from division/ multiplication in the drive.

Unit of Command pulse
This unit is based on pulse count corresponding to single turn of the motor in the host controllers perspective.

This is a pre-division/multiplication value.

Digitax SF Instruction Manual 17



9. Appendices

4. Status Display

2. List of Status Variables

Status Variable Status No.

Alarm 0 - 19
I/O Status 16 = 20
Warning Output 22 - 21
Control Component Temperature 24 C 21
Pulse Train Command Input (position) 33 command pulse 21

pulse/160 us (50 W to 750 W)

Pulse Train Command Input (speed) 35 pulse/200 115 (1 KW to 2 kW) 21
Analog Velocity Command 49 rpm 22
Positioning Status 64 - 22
Internal Command Value 65 encoder pulse 22
Position Feedback 67 encoder pulse 22
Position Error 69 encoder pulse 23
ABS Position Command 74 command pulse 23
Absolute Position Feedback 76 command pulse 24
Command Position Error 78 command pulse 24
ABS Position Error 80 command pulse 24
Speed Command Value 97 rpm 24
Speed Feedback 98 rpm 25
Speed Error 99 rpm 25
Torque Command Value 113 0.1% 25
Load Factor 131 digit 26
Load Factor(%) S 132 % 26
Encoder/Rotor mechanical angle 194 encoder pulse 26
(single-turn value)

2
Encoder Temperature 205 C 26
Encoder Battery Voltage 206 0.1V 27
Encoder Communication Retry Count 216 times 27
Encoder Data Error Count 218 times 27
Regeneration Status 228 - 28
AC Supply Voltage 232 0.1V 28
Logical I/O Input (2) 288 - 29
Logical 17O Output ¢2) 296 - 30
Inertia Ratio Estimate 371 % 31

«1) Digitax SF Connect only
*2) RS-485 communication only

Note: The drive version can be checked in Digitax SF Connect
(=" Digitax SF Connect Operation Manual
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9. Appendices

4. Status Display

Status

Status No.

3. Details of Each Status Variable

Alarm

‘ Bytes ‘ Signed

(Hexadecimal number) 0 (00)

Descriptio

n This item indicates the status of the alarm occurring inside of the drive.

Transmit data 24010011 0000 E3 BB

Relations between RS-485 Communication Command and Bit Tables

Transmitd(ata: 24 01 00 11 00

byte)

Response data: 26 01 80 11

v a

00 E3 BB

Alarm status Error detection

BB

31]30[29]28] [27]26]25]24] [23]22]21]20][19]18]17]16] [15[14[13[12][11]10[9[8][7[6[5]4][3]2]1]0]

0

0o 01 0 01 010101 010107101 0101 01 01

0101 0 o1 01 07101 01 01 /10101 0 01O/ 0N

3

NIIN[[N NINININ (=2 ==
BIEIE BIRIEE [EEEE]

N
N

Encoder (Received data)
Encoder (no response)
Encoder (circuitry)
Encoder (communication)

Encoder (multi-turn data)
Encoder (voltage drop)

Voltage (control power)
Switch circuitry

Overcurrent
Inverter 1
Inverter 2
Current sensor

Encoder error (overheat)
Voltage drop (inside the drive)
(Reserved)

(Reserved)

[0] System
EEPROM data
Product code
(Reserved)

Overspeed
Speed
IE] Position
Overload

Command overspeed
@ Encoder pulse Output frequency
Internal Position Command overflow Homing / failure

Encoder (multi-turn counter overflow)

Overheat

(Reserved)

Overvoltage

Power supply (AC Supply)

(=" ] Troubleshooting

Digitax SF Instruction Manual 19
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9. Appendices
4. Status Display

I/O Status
16 (10)

This item indicates the 1/O Status of the CN1 connector.
You can check the I/O Status under [waveform monitor] and [status monitor] in Digitax SF
Connect
[waveform monitor] - - - displays total value of I/0 bits in decimal.
[status monitor] - - - displays I/O bits in binary.
Encoder z-phase output (OCZ) is always fixed to 0.

24 01 00 10 00 10 Cé6 BA

Status ‘ Bytes ‘ Signed

Status No.
(Hexadecimal number)

Description

Transmit data

Relations between RS-485 Communication Command and Bit Tables

10 00 10 Cé6 BA

/O Error detection

Responseda(gag 24 01 80 10 [ I I N
- /

General-Purpose Input ,/General—Purpose Output/

(s[4[r3[r2)[fro9]8][7[6[5[4][3]2]1]0] y
o1 01 01 01 01 0101 01T 01 /1T 0 01 0101 o1 0N

Transmit data :
(byte)

24 01 00

e
Preset | Standard | Option 1 | Option 2 | Standard | Option | Standard | Standard | Standard
0 MRBK PM1 MRBK
o 1 SERVO PM2 SERVO
\g 3 2 POSIN MEND | PM3 (Reserved)
o 3| Reserved) | HEND | WARN1 HEND (Reserved)
?Ss A Tumir [MENDAE T VEND7 T-LIMIT
5 OCZ (always fixed to 0)
6 SRDY DBRK SRDY ‘ SERVO SRDY
7 ALM
8 SVON
9 RESET RESET/PCLR RESET
NGE 2 10 HOLD RCSTARTT HOLD | VCRUN1| HOLD
” fﬁ 11 PCLR PCSEL1 (Reserved) | VCRUN2| (Reserved)
_%? 12| (Reserved) | HOME | E-STOP PCSEL2 (Reserved) | VCSEL1 | (Reserved)
% 13 CCwL PCSEL3 CCWL | VCSEL2 | CCWL
14 CWL PCSEL4 | HOME | CWL VCSEL3 | CWL
15 TLSEL1 ORG TLSEL1

20
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9. Appendices
4. Status Display

Status Warning Output ‘ Bytes ‘ Signed

Status No. 22 (1 6)

(Hexadecimal number)

Description The warning detail is returned in a bit field format.

Transmit data 240100100016 A6 7C

sadlpuaddy 6

Relations between Warning Output and Bit Tables

Transmitdata: 24 01 00 10 00 16 A6 7C

(byte) Warning status  Error detection

Response data: 24 01 80 10F ? CENNEED
yte

[1s[r4fi3[12][ir]ro[ o8] [7]6]5] 4][3] 2] 1]0]
0O 0 0 0 o0 0 0 O 0O 0 0 o1 01 071 07101

* Warning No.
[[5~[8] (Reserved) [0] 900 Encoder overheat detection
901 Encoder battery voltage drop detection
902 Emergency stop
903 Encoder communication warning
904 Excessive position Error

[Z1~[5] (Reserved)

Aeydsiq snieis ¢

Status Control Component Temperature ‘ Bytes ‘ Signed

Status No. 24 (1 8)

(Hexadecimal number)

Indicates the temperature at the drive control block.
Install the drive in a place where the temperature at the control block will not exceed 85 C.

Transmit data 240100100018 47 B2

Description

Status Pulse Train Command Input (position) WE4IS ‘ Bytes ‘ Signed

Status No. 33 (21) command pulse

(Hexadecimal number) yes

Description The pulse count being output from the host controller is returned.

Transmit data 24010011 00 21 D7 F8

Status Pulse Train Command Input (speed) ‘ Bytes ‘ Signed

pulse/160 s

Status No. (750 W or less) g
(Hexadecimal number) 35 (23) pulse/200 u's = yes
(1 kW to 2 kW)

The speed value derived from using differentials of Pulse train command (position) at
each 160 or 200 u s period is returned. The unit is command pulse.

Transmit data 24 01 00 10 00 23 CO 8A

Description

Digitax SF Instruction Manual 21



9. Appendices
4. Status Display

Status Analog Velocity Command ‘ Bytes ‘ Signed

Status No.
(Hexadecimal number) 49 (31 ) rpm Q yes

Indicates the value of the analog speed command being input to the drive.

In Analog Velocity Command mode, by measuring this value (in the waveform data displayed
in Digitax SF Connect) and the value of speed error at the same time, you can check the
command response and vibration.

Description

Transmit data 240100100031 F2F9

Status Positioning Status
e L 1 (40)

(Hexadecimal number)

Indicates whether positioning is completed or not
Description 0: Not completed
1: Completed

TR 5/ 01 00 10 00 40 9C 4F

Internal Command Value

Status No. 65 (41) encoder pulse ~ yes

(Hexadecimal number)

Indicates the command value being input to the position loop.
Description This is a value of the pulse command input (position) or a value of internal position command
divided/multiplied and smoothed.

Transmit data 2401 0011 00 41 BB 5E

Position Feedback

Status No. 67 (43) encoder pulse 2 yes

(Hexadecimal number)

Description Indicates the position data of the motor returned from the encoder to the drive.

Transmit data 2401 001100439B 1C
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4. Status Display

Status Position Error ‘ Bytes ‘ Signed

Status No. 69 (45) encoder pulse

(Hexadecimal number) yes

Indicates error between the position command and position feedback.

>
xe}
©
®
>
=
o)
0
(2]

This value is important for tuning in position control mode, enabling you to do the following:
To check the positioning time—for the position error to settle into your desired range after
the pulse train command became 0—and vibration.

To adjust gains such that the positioning time will be shorter and vibration will be suppressed,
so the specifications for the equipment will be satisfied

Description

To check resonant frequency, in case of equipment vibration, by using waveforms of position
error or torque limit value.
To see whether vibration was suppressed by checking waveforms after specifying the vibration

frequency for the following position command filters.
- Filter 1 (Smoothing filter 1) Moving average counter (80.0)

- Filter 4 (Smoothing filter 2) Moving average counter (81.0)

Aeydsiq snieis ¢

Transmit data 24 01 00 11 00 45 FB DA

ABS Position Command ‘ Bytes ‘ Signed
. Z
%ﬁii;‘jﬂﬁal S 74 (4A) command pulse | yes
Description This indicates a position command value based on the home-position offset.

Transmit data 24 01 00 11 00 4A OA 35
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4. Status Display

Status Absolute Position Feedback ‘ Bytes ‘ Signed

Status No. 76 (40) command pulse Y’ yes

(Hexadecimal number)

Description Indicates the absolute position data returned from the encoder to the drive.

Transmit data 24010011 004C6AF3

Status Command Position Error ‘ Bytes ‘ Signed
Status No. 78 (4E) command pulse :ﬁ yes

(Hexadecimal number)

Description Indicates the Error between a position command value and the feed back position value.

Transmit data 24 01 00 11 00 4E 4A B1

Status ABS Position Error ‘ Bytes ‘ Signed

Status No. 80 (50) command pulse % yes

(Hexadecimal number)

Indicates the Error between a value of ABS Position Command (Status No.74) and

Description T
the value of ABS Positioning Feedback (Status No.76).

Transmit data 24 01 00 10 00 50 B9 4E

Status Speed Command Value ‘ Bytes ‘ Signed

Status No.
(Hexadecimal number) 97 (61 ) rpm E yes

Indicates the command value being input from the position loop (in Position Control mode)
or analog speed command (in Analog Speed Control mode) to the speed loop.

While tuning, by measuring this value (waveform data displayed in Digitax SF Connect)
and position error (or speed error) at the same time, you can check command
Description response with positioning time and vibration.

Verify that no commands with extremely short acceleration/deceleration time are input
from the host controller.

If a command’s acceleration/deceleration time is too short, the motor will be unable to
keep up and vibration will easily occur.

If you want to set a short acceleration/deceleration time, use a position command smoothing filter.

Transmit data 24 01 00100061 A8 OC
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4. Status Display

Status

Status No.
(Hexadecimal number)

Description

Transmit data

Status

Status No.
(Hexadecimal number)

Description

Transmit data

Status

Status No.
(Hexadecimal number)

Description

Transmit data

‘ Bytes ‘ Signed

Speed Feedback

98 (62)

rpm

Indicates the speed value returned from the encoder to the drive. With
this, you can check command response and motor rotational speed.

24 01 0010 00 62 98 6F

Speed Error

99 (63)

rpm

Error between the speed command and the speed feedback.

This item is used in Velocity Control Mode. With this, you can check the error during
acceleration/deceleration, and adjust gains so that the value becomes within the desired
range for the equipment.

If the speed error is too large, make the adjustment with Control Gain 1 first, then Integral
Gain next.

This item is a reference value In Position Control Mode

24 01 001000 63 88 4E

Torque Command Value

0.1 %

113 (71)

Indicates the value of torque command. The value of 1,000 equals to the rated torque.

You can check the torque range during acceleration time and compare to the rated torque
and the instantaneous maximum torque.
- RMS torque: Keep this below the rated torque.

- Instantaneous torque: Use the motor such that this will be approximately 80 % of instantaneous
peak torque.

When the RMS torque command value reaches the instantaneous max torque value (that
is, torque saturation), the torque output will be limited and an alarm will occur after the
predetermined time will have elapsed.

Torque saturation causes slow response. Take countermeasures.

For example, . )
(D Set Position command filter.

- Filter 1 (Smoothing filter 1) Moving average counter (80.0)
- Filter 4 (Smoothing filter 2) Moving average counter (81.0)
@ Smooth acceleration/deceleration of the command output from the host controller.
@ Install a speed reducer to decrease the inertia ratio.
@ Select a new motor to increase the rotor inertia or increase the capacity to decrease
the inertia ratio.

2401001000 71 BA 3D
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9. Appendices

4. Status Display

Status

Status No.
(Hexadecimal number)

Description

Transmit data

Status No.
(Hexadecimal number)

Description

Transmit data

Status No.
(Hexadecimal number)

Description

Transmit data

Status

Status No.

(Hexadecimal number)

Description

Transmit data

Status

Status No.

(Hexadecimal number)

Description

Transmit data

Load Factor

‘ Bytes ‘ Signed

131 (83) digit

Indicates the motor load factor.

The value of 1,000 is equivalent to 100% of the rated load.

This item becoming 1,440 (120%) is an indicator of overload. Adjust the operating conditions
such that this value remains under 1,000.

Calculation formula : Motor load factor [%] =+ (Load factor [digit] X 10)

240100100071 BA 3D

Load Factor (%)

‘ Bytes ‘ Signed

132 (9 % - no

The motor load factor is presented in %. (Digitax SF Connect only)

Encoder/rotor mechanical angle
(single-turn value)

‘ Bytes ‘ Signed

194 (C2)

encoder pulse no

Indicates single-turn data of the motor. It is presented in 0 - 131,072 (17bit).
This value is an absolute value.

24010011 00C21AB5

Encoder/rotor mechanical angle
(integrated value)

‘ Bytes ‘ Signed

195 (C3)

encoder pulse yes

This indicates multi-turn data of the motor.
It is presented as a total of encoder feedback pulses.
(Single-turn value ) + (27 X Encoder Multi-turn data )

This item is the absolute data if you are using an absolute encoder.

24 01 00 11 00 C3 OA 94

Encoder temperature

‘ Bytes ‘ Signed

205 (CD)

Indicates the encoder internal temperature. (for reference only)

24 01 00 10 00 CD DC 6A
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9. Appendices
4. Status Display

Status Encoder battery voltage

Status No. 206 (CE)

(Hexadecimal number)

Description Indicates the voltage of the encoder backup battery.

>
xe}
©
®
>
=
o)
0
(2]

Transmit data 24 01 0010 00 CEEC 09

Encoder communication retry times
Status No. 216 (D8) times E no

(Hexadecimal number)

Aeidsiq smess

Description Indicates the communication retry count upon encoder communication error.

Transmit data 24 01 00 10 00 D8 9E FE

Encoder Data Error Counter
Status No. 218 (DA) times Q no

(Hexadecimal number)

Description Indicates the cumulative count of errors in received encoder data.

Transmit data 24 01 00 10 00 DA BE BC
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9. Appendices
4. Status Display

Status Regeneration Status ' ‘ Bytes ‘ Signed

Status NO. 228 (E4)

(Hexadecimal number)

This item indicates the regeneration status of the . Drive power circuit.

Setup Panel
Description = Settings Setup Panel

Digitax SF Connect
[waveform monitor] displays total value of I/0 bits in decimal.
[status monitor] displays 1/0 bits in binary.

Transmit data 24 01 00 10 00 E4 69 21

Relations between RS-485 Communication Command and Bit Tables

Transmitdata: 24 01 00 10 00 E4 69 21

(byte) Re; eneratlon
Error detectlon

Responsedata: 24 01 80 10 B (

(byte) P
Input / Output /

[s[r4fr3fi2f[1rfro] o |8 [[7]6]5]4][3][2]1]0] -
- - - - - —-—-mown - - - — — — —o1 -+ +1:Beingoutput

¢ Name and Meaning

Regeneration control output
Output 0 Indicates the operation status of the regenerative power processing circuit.

Regeneration voltage warning
8 Indicates the voltage has reached the warning level. You need to 256
connect a braking resistor to the drive.

Regeneration voltage threshold
9 Indicates the voltage has reached the threshold. 512
A power error, or, will occur if the braking resistor is not connected.

Input

Power Circuit Supply Voltage

Status No. 232 (E8)

(Hexadecimal number)

Description Indicates the power circuit supply voltage (for reference only).

Transmit data 24 01 00 10 00 E8 A8 AD
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9. Appendices
4. Status Display

Description

Transmit data

Logic 1/O input

‘ Bytes ‘ Signed

Status No. 288 (120)

(Hexadecimal number)

Indicates the logic I/0 input status inside the drive. (RS-485 Communication only)

Use this item while operating the motor with the point table in Internal Position Command
mode using RS-485 communication with the host controller.

(==~ Communications Manual RS-485

2401001101 20 F4 E8

Transmitdata: 24 01 00

(byte)

Responsedata:26 01 80

(byte)

s

Relations between Logic I/0 input command and Bit Tables

20 F4 ES8

Logic I/0 input status Error detection

B

P

o1 — on

3i[30]2[28][272el28[22) a2 2ol [roliafizlie) (15[ 3[i2 Ffio]sie] ZIeIs T4 B2 o) .,

- — 0 o1 o101 — 01 — 010101 0N

- - - - - - -

BlEIRE REREER BREE CEEIE

=

(Reserved)

T
O
<
m

Homing start

ORG Home position sensor
PCPAUSE Pause

PCCANCEL Cancel
(Reserved)

PCSTART1 Start Forward Rotation
(Reserved)

PCSEL1 Point No. Select 1

PCSEL2 Point No. Select 2

PCSEL3 Point No. Select 3
PCSEL4 Point No. Select 4

} (Reserved)

@ E] FREe]
2\
e

FEGEIE EEEE NE

Servo ON

(Reserved)

TLSEL1 Torque Limit

(Reserved)

RESET/PCLR Alarm Reset/Position error

Counter Clear
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9. Appendices

4. Status Display

Status Logic 1/0O output

‘ Bytes ‘ Signed

Status No.
(Hexadecimal number) 296 (128)

Description

Indicates the logic I/0 output status of the drive. (RS-485 Communication only)

Use this during the point table operation in Internal Position Command mode by using
RS-485 communication from the host controller.

(==~ Communications Manual RS-485

Transmit data

240100110128 75EO

Relations between Logic I/0 output command and Bit Tables

Transmitdata 24 01 00 11

(byte)

Responsedata:26 01 80 11

(byte)

Logic I70 output status

R

s

28 75 EO

Error detection

AR

[31]30]29]28] [27]26]25[24][23]22]21]20] [19]18[17]16] [15[14]13]12][11[10]8] 8 |[7] 65 [4] b

o1 01 01 01 0/1 01 01 O/ O/1 01 01 O/1 O/ O/1 O/ 01

o1 01 01 01 0/1 O/1 o1 O/1 O/1 O/ 01 O/1 O/ O/1 O/ 01

Nt

(Reserved)

MEND Motion complete

PAUSED Pause

HEND  Homing complete
(Reserved)

PM1 Point No. Select 1
PM2 Point No. Select 2
PM3 Point No. Select 3

PM4 Point No. Select 4

} (Reserved)

. MEND/T-LIMIT Motion complete/
(Reserved) Torque limiting

B[] EHHE BRIEE EEEE

gl[s]

=

OSIN  Positioning complete

P
} (Reserved)

5| SREDY Servo ready
[6] T-LIMIT Torque Limiting

[+E EIEEC]

(Reserved)
MBRK  Motor Brake release
o

(Reserved)
SERVO  Senvo status
ALM Alarm OUTPUT
(Reserved)
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9. Appendices
4. Status Display

Status Inertia Ratio Estimate ‘ Bytes ‘ Signed

Status No. 371 (173)

(Hexadecimal number)

>
xe}
©
®
>
=
o)
0
(2]

Description This item indicates the inertia ratio value estimated in auto tuning.

Transmit data 2401 001001 73 A9 4E

Aeydsiq snieis ¢
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9. Appendices

5. How to set Pulse train command: Input filter (33.0)

Pulse Train Command Input Filter (N0.33.0) is a function to reduce malfunction caused by noise.
Select a value for the pulse width that you want the filter to pass Pulse Train Command input signal.
Pulse Train Command input is open collector, be sure to select the best filter.

() recommended when input

0 No filter 8 600 (500 kHz)
1 25 9 800
2 50 (4 MHz) 10 1,000
3 100 11 1,200
4 150 (2 MH2) 12 1,600 (250 kHz)
5 200 13 2,000
6 300 (1 MHz) 14 2,300
7 400 15 3,100

Tip for Filter Setup
- When the input frequency is high, select a small passing pulse width.

- To improve noise resistance, select a larger passing pulse width.

T i

Input pulse

The minirmum‘value of t1 or t2 is the passing pulse width.

- Set the passing pulse width to be 1/3 to 1/2 of the input pulse width.
Example: Input pulse of 2MHz with 50% duty cycle
Because the input pulse width is 250ns, set N0.33.0 to 3 or 4 so that pulses to pass the filter will be 125ns or
less. (The default is 4)

| 2 MHz |
! (500 ns) i

Input pulse

Passing pulse width —e—pmi—i—£2 1> =220 To 125 ns (=250 ns/2)

(250 ns) !

Input pulse width  +a———
'Duty50 %

Selecting the best filter value using the pulse frequency by pulse duty cycle matrix

0,
Duty 6]} 5 40 30 20 10
Pulse Frequency
100 kHz 12 11 10 8 6
200 kHz 9 8 7 6 4
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