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Thank you for your purchase of the S-FLAG I products. This Instruction Manual includes precautions

for the product use.
- Please study this manual first and use the product properly and safely.
- Before using the product, be sure to carefully read the "Before Using'.
- After reading this Instruction Manual, always keep it handy for easy access.
- The specifications or features of the product may change without notice because of further development

of the product.

- We prepared the contents of this Instruction Manual with extreme care. Please do not hesitate
to contact us if you have any questions.

- We always strive to have up-to-date information in the Instruction Manual; therefore, it is subject
to change without prior notice.

- The illustrations and screenshot images of S-TUNE I included in this document may be different
from the actual S-TUNE T views.

- No reproduction in any form of this Instruction Manual, in whole or in part, may be made without written
authorization from Nidec Sankyo Corporation.

DEC. 2019

——
EtherCAT.

Trademarks and Patents
EtherCAT® is a registered trademark and patented technology, licensed by Beckhoff Automation GmbH,
Germany. Other designations used in this publication may be trademarks whose use by third parties for
their own purposes could violate the rights of the owners.
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Inquiries

Inquiries

If you have any questions about this product, please contact our distributor.

Please ask our distributor for the latest exclusive software (S-TUNEIl) and user's manual.

Manufactured and Distributed by

NIDEC SANKYO CORPORATION

Tokyo Office
Nidec Tokyo bldg., south bldg., 1-20-13, Osaki, Shinagawa-ku, Tokyo 141-0032, Japan
Tel:81-3-5740-3006 Fax:81-3-6843-3123

NIDEC SANKYO ELECTRONICS (SHENZHEN) CORPORATION

No.38 Shangtang Road, Shilong, Dongguan, Guangdong Province 523325, P.R. China
TEL: (86) 769-8611-4520 FAX: (86) 769-8611-6590

NIDEC SANKYO ELECTRONICS (SHANGHAI) CORPORATION

12F, Tower B, 100 Zunyi Road, Shanghai, 200051 P.R China
TEL: (86) 21-5275-3290 FAX: (86) 21-5276-9119
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1. Before Using

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.

|dentifies information about imminent hazards that will
DANGER

result in death or serious injury.

|dentifies 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 motions.
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
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1. Before Using

1. Important Safety Instructions

Sign

DANGER

Precautionary Measures

If Not Observed

Installation and Wiring

Never connect the motor directly to a commercial power supply.

A\ f\

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

A\

Protect the amplifier with a protective case and ensure the clearance between
the amplifier, the case and other devices as specified in this manual.

VAV VY

Install the product in a place with little dust and free from water or oil splash.

VAV VY

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

All wiring work must be performed by certified electricians.

Ground the FG terminals of mother and amplifiers.

Turn off the upstream circuit breaker before wiring. Wiring must be
performed correctly.

Operations

Be sure with secure cable connections. The current-carrying components
must be insulated.

Never touch the inside of the amplifier.

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 amplifier heat sink. It becomes very hot.

Do not use external power to run the motor.

S-FLAG T Instruction Manual - EtherCAT -
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1. Before Using

1.

Important Safety Instructions

DANGER

Sign Precautionary Measures If Not Observed

Additional Precautions

Be sure to confirm the safe condition of the equipment after each earthquake. /e\ Ka’\ /&
To prevent a fire or personal injury during an earthquake, carry out /e\ KE’\ /&

installation work securely and properly. f
Install external emergency stop circuitry so that the operation can be /e\ K%\ /Q\

stopped and the power supply can be shut down immediately in case of ,.

emergency.

Maintenance and Inspection

There are hazardous voltage sections in the amplifier. Before performing
any wiring or inspection, be sure to allow more than 15 minutes after A
the power shuts off for the internal voltage to completely discharge.

Never attempt to disassemble the product. /e\ Kb’.,\ /A\

[ A1
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1. Before Using

1. Important Safety Instructions

If Not Observed

Sign

Precautionary Measures

Installation and Wiring

Do not directly touch the terminal portion of any connectors.

VAV

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

VAV

Keep the motor-amplifier pairing as specified.

A\ f\

Before a test run, confirm that the motor is fixed in place, check the motions
while the motor is isolated from the machinery first, then install the motor in
the machinery.

Observe the mounting method and orientation as specified.

/\ i\

Operations

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

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

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

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.

Never use the electromagnetic 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 amplifies.

Confirm that the power specifications are normal.

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.

> B PEREREE B B
>l
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1. Before Using

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 amplifier and monitor, do not drop them or let 9
them fall. oy

When the product has been stored for an extended time, contact our

customer service center. A
Store the product in suitable storage environments as specified in the if

instruction manual.

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 S-FLAG I product, treat it as industrial waste.

Maintenance and Inspection

Never attempt to overhaul the product.

Do not power cycle too frequently. A
The motor, heat sink of the amplifier, and regenerative resistor may
become dangerously hot. Do not touch any of them with hands when & A

power is on or for a while after power shutdown.

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

and the main circuit power supply.
When not using the product for an extended period, be sure to turn the

power off.
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1. Before Using
1. Important Safety Instructions

2. Other Considerations and Precautions

Export of this product or its applications
If the end user or applications of the product is involved in military activities or weapons, its
export may be subject to "Foreign Exchange and Foreign Trade Law (Japan)" (or equivalent
in your country).
Have adequate legal reviews and follow any required export procedures.
Follow the laws and regulations of the destination.

3uisn alojog L

Use of the product - Not in human life related field
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 us in advance of use.

Application 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.
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Applying voltage beyond the rated power range of this product

Doing so could become a fire or smoke hazard to the amplifier. Be sure to check and confirm
proper wiring 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 manufacture
Such use shall void the manufacture warranty. Be mindful before you attempt to do so.

S-FLAG T Instruction Manual - EtherCAT - 7



1. Before Using
1. Important Safety Instructions

c € "g%“s [E @%ﬁ!ﬁ xg;t)licable

Rating Motor Amplifier
o EN60034-1
Low Voltage Directive ¢ EN61800-5-1
EN60034-5
EN61000-6-2
EU/EC Directives EMC Directive -2 - EN55011
(Class A. Group1)

Machinery Directive (N/A)

UL1004-1
UL Standards 1) UL1004-6
(File No.E470950)

UL61800-5-1
(File No.E471456)

CSA Standards C22.2 No.100 C22.2 No.274

KN61000-6-2

South Korea Radio Law (KC) - KNT 1

China Compulsory Product Certification System (CCC) (N/A)

*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.

*3) The motor of "MX 951" is not UL compliant.

A-1 IS) S-FLAG T Instruction Manual - EtherCAT -



1. Before Using
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1. Important Safety Instructions

4. Maintenance and Inspection

For safe use of the product, be sure to perform regular maintenance and inspection
on the amplifier and motor.

Never overhaul the product.

3uisn alojog L

Ensure the electrical and mechanical safety before each inspection.

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

Operating Hours 20 hours a day
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Maintenance

For safe use of the product, perform daily and periodic inspections.

Daily Inspection: 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 mobile components of the device and the range of motion.

+ No unusual noise or smell right after the machinery starts.

Periodic Inspection: Check the following at least once a year:

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

S-FLAG I Instruction Manual - EtherCAT - 9



1. Before Using
1. Important Safety Instructions

Terms of Warranty

The term of warranty for this product is eighteen (18) months after the date of product manufacture.
However, brake-equipped motors whose number of axis accelerations and decelerations exceeded
the rated maximum shall not be covered by the warranty.

Conditions of Warranty

Should any failure develop during the warranty period under normal operations in accordance to
the S-FLAG T instruction manual, Sankyo agrees to make repairs at free of charge. However, even
during the warranty period, Sankyo will make only fee-based repair if the failure is due to the
following reasons:

- Misuse, improper repair, or alteration of the product

- Product is dropped after purchase or damaged during transportation

- Use of this product is not within the product specifications

- Fire, earthquake, lightning, storm and flood damage, salt damage, abnormal voltage, or any

other acts of God or natural disasters
- Ingress of foreign matter such as water, oil or metal chips.

This warranty does not apply to any parts or accessories that have been used longer than their
rated service life.

The warranty applies to delivered products only. Sankyo shall not be liable for any indirect,
incidental or consequential damage caused by the product failure or damage.

10 S-FLAG I Instruction Manual - EtherCAT -



1. Before Using
2. About Our Products
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Misuse or mishandling of the product will not only result in its suboptimal 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

3uisn alojog L

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

with this product installed.
- We have prepared the contents of this manual with extreme care. Please do not hesitate to contact
us if you have any questions.
- Include the following precautions in the User Guide of your S-FLAG I 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.
- For optimal service life of the S-FLAG T product, use of the product under proper conditions is essential.
Follow the safety precautions and instructions described in this manual.
- We always strive to include up-to-date information in the instruction manual; therefore, it is subject
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to change without prior notice.

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

- Reproducing or copying this document, in whole or in part, without prior approval of Sankyo, 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 our sales department.
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1. Before Using
2. About Our Products

1. Product Label

Motor Label

Label 1
AC SERVO MOTOR
Motor Model o | MX401N2SNO1
INPUT 3¢AC150V 2.7A
RATED OUTPUT 400 W
S / RATEDREV.  3000rpm [Eli[E]
Specifications - i
Nl 2%
Label 2
Specifications _ |RATEDFREQ. 250 Hz
~ |RATEDTORQUE 1.27 N-m
P 65 TE 40°C C“C‘UES
_ INS. B
Product Number (Produced year and month + Serial No.) o |\
A product number is indicated by 11 digits.
S/N: * * * Kk K K K K K K MADE IN CHINA
Year  Month®  Serial No.
Amplifier Label
Amplifier Model
\ 'AC SERVODRIVER ==
Product Number (Produced year and month + Serial No.)~ Mogm- DB63841

A product number is indicated by 11 digits.

Year Month™  Serial No.
Specifications

RATED INPUT 13& AC200-240V 1. EkVA
50/60Hz

QUTPUT Jgb 0-2400 0-500Hz 4. 24
¢ o1

P2/

CE [Csz (W prpercat
ANider

WD, CONTEQ.
AR

MADE IN GHINA

*) About indication of "the month".

""=Jan, - "9" = Sep., "X" = Oct., "Y" = Nov., and "Z" = Dec.

S-FLAG T Instruction Manual
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1. Before Using
2. About Our Products
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2. Danger Signs

NO IMPACT/NO DISASSEMBLY LABEL

Do not remove the encoder cover. Never overhaul the encoder.
Beating the encoder cover will cause encoder failure.
Do not apply strong impact to the motor and its shaft.

—_—
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[0)
C
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HOT SURFACE WARNING

Do not touch the product during operation or for a while afterward, or you may get burned
from the heat.

ELECTRIC SHOCK WARNING

Do not touch the amplifier during operation and within 15 minutes after operation, or you
ijt may get injured.

DANGER - CAUTION

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

FG (FRAME GROUND/PROTECTIVE GROUNDING) SYMBOL

@ Be sure to perform grounding with the screw located at this sign.

S1oNpold INQO 1NoQy ¢
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1. Specifications

1. Motors

1. Model Codes

Motors with a 23 bit Absolute Encoder
bit

ENCOD=R

TR vix 2018 2] 5 | A
SIS Control Number
Code | Specifications Code| Brake | Oil Seal
MX Low Inertia 11 Without  Without Straight
MY 12 With Without Straight
MG . ) 13 Without  Without With Ke
MM Middle Inertia 14 Wit Without With Kez
MJ 15 Without ~ With Straight
MZ High Inertia 16 With With Straight
MH 17 Without  With With Key
18 With With With Key
Rated Output "1 +" of the Code shows Absolute encoder model.
Code \ Rated Output
500 50 W
101 100 W
201 200 W
401 400 W Encoder
751 750 W Code \ Specifications
851 850 W A Absolute
951 1 kW The motor equipped with 23 bit encoder is a
102 1 kW lineup only for absolute model.
132 1.3 kW
152 1.5 kW
202 2w Shaft end specifications/Qil Seal
Brake Code | Shaft | Oil Seal
Code ‘ Holding Brake S (P) Straight Without
P Without K (H) With Key Without
B With T (R) Straight With
The "Brake" code displays the specifications L) With Key With
of the encoder resolution. The straight shaft products are not tapped end.
() Shaft diameter = @ 11
Voltage @ 11 shaft is exclusively for 200 W motor.
B o Please ask about this product to our distributor.
Code \ Specifications
2 | AC200-240 V
Inertia Flange Size Rotational Speed Encoder Resolution [P Code
@) y Rated Motor Speed / Max.
H:l! Low Inertia 40 mm X 40 mm 1,500 r/min / 3,000 r/min Ebms 23 pit/rev a IP65
© B
I:m Middle Inertia 60 mm X< 60 mm 2,000 r/min / 3,000 r/min L? 17 bit/rev @ P67
e
l:m High Inertia g 80 mm X 80 mm 3,000 r/min / 5,000 r/min

oo
@)
©
&6

o

100 mm X 100 mm S 3,000 /min / 6,000 r/min

H
@
@

130 mm X 130 mm

O
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1. Specifications

1. Motor

Motors with a 17 bit Absolute Encoder

Models

Series

Code | Specifications
MX Low Inertia
My

MG : .
MM Middle Inertia
MJ

Mz ) :

MH High Inertia

Rated Output
Code | Rated Output

500 50 W
101 100 W
201 200 W
401 400 W
751 750 W
851 850 W
951 1 kW
102 1 kW
132 1.3 kW
152 1.5 kW
202 2 kW
Brake

Code | Holding Brake
N Without
A With

The "Brake" code displays the specifications
of the encoder resolution.

Control Number

Code| Brake
11 Without
12 With

13 Without
14 With

15 Without
16 With

17 Without
18 With

| Oil Seal
Without
Without
Without
Without
With
With
With
With

bit

ENCOD=R

Straight
Straight

With Key
With Key

Straight
Straight

With Key
With Key

Encoder
Code | Specifications
A Absolute

Code | Shaft

S (P) Straight
K (H) With Key
TR Straight
L) With Key

Shaft end specifications/Oil Seal

| Oil Seal
Without
Without

With
With

Voltage
Code | Specifications
2 | AC200-240 V

The straight shaft products are not tapped end.
() Shaft diameter = @ 11
@ 11 shaft is exclusively for 200 W motor.

Please ask about this product to our distributor.

"1 " of the Code shows Absolute encoder model.
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1. Specifications

1. Motor

Motors with a 17 bit Incremental Encoder

Models

Series

Code | Specifications
MX Low Inertia
my

MG : .
MM Middle Inertia
MJ

mz ) :

MH High Inertia

Rated Output
Code \ Rated Output

500 50 W
101 100 W
201 200 W
401 400 W
751 750 W
851 850 W
951 1 kW
102 1 kW
132 1.3 kW
152 1.5 kW
202 2 kW
Brake

Code | Holding Brake
N Without

A With

The "Brake" code displays the specifications
of the encoder resolution.

201[A]2]S [N

bit

ENCOD=R

Control Number

Code| Brake | Oil Seal

01 Without  Without Straight
02 With Without Straight
03 Without  Without With Key
04 With Without With Key
05 Without  With Straight
06 With With Straight
07 Without  With With Key
08 With With With Key

"0 " of the Code shows Incremental encoder model.

Encoder
Code \ Specifications
N Incremental

Shaft end specifications/Qil Seal

Code | Shaft | Oil Seal
S (P) Straight Without
K (H) With Key Without
TR Straight With
L (J) With Key With

The straight shaft products are not tapped end.
() Shaft diameter = @ 11

Voltage @ 11 shaft is exclusively for 200 W motor.
B o Please ask about this product to our distributor.
Code \ Specifications
2 | AC200-240 V
B-1 Ji! S-FLAG I Instruction Manual - EtherCAT -
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1. Specifications
1. Motor

I
>
x
g
>
x
m

Motor Model Name Encoder Rotational Amplifier
Rotor Inertia Resolution | Speed —_
& | Series wn
O
iddL igh
:_r?g:tia mlertiae E mgrtia 8
23bit (;;
MY MG MM (MJ | MZ MH 0z 9,
o
[y -}
™ - meso - O B ooz 57
100 _ MY 101 _ @) =6 p. 10- -
W MG101 o 7 o o8 osezia L3 =
p— g
200 mx201 MG201 mz201 (gl E/H = o8 oselze [ 8
A0 mxa01  meaor  mza01 B T/ 2 B oee2dnm 03
T=m) [Sa) = . 18-
RN Mx7s1 - mMz7s1  of ZB/H B o8 Dse384 D)
55 - MJ851 - o0 T/Y B B osesa D7
MX951 - - 0 /Y = 2B oseaan D7,
Ty Mx102 - - o =T/ w B oecans 02
- MM102  MH102 g ¥ DBodAs P
:|L<'§v - MJ132 — ofF /¥ T B oserca e
1 MX152 —~ — o =/ B DB66BAI s
|<.W 158) =g = p. 27-
- MM152  MH152 @ 17 o DBo6Ba1 D
= MX202 — — o T/u T B osssca e oo
<KW = -
— MM202 - o /Y [5 DB68CAT . 0,
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1. Specifications

1. Motor

2. Names of parts

: Motor rated | 50/ 100 200/ 400 750 1
Figure 1 ouotpourtrgoevver[ W W | Q{ QFS@ <KW

Encoder Connector

Brake Connector

Motor Power Connector

Oil seal
Radial direction

Flange
i 1l:|- v Shaft
: : Oil seal
T Thrust direction
2 2 IF
Encoder Cover / Frame / Mounting hole
. Motor rated 8501 13152
Figure 2 output power | QLKW W I<KW] | 1kW
MX102
MM102
MH102

Oil seal

Brake Connector

Motor Power Connector

Encoder Connector Radial direction

Flange

Thrust direction

Encoder Cover

iLse

e —
| ——
£
Frame /

Mounting hole

R 6 S-FLAG T Instruction Manual - EtherCAT -



1. Specifications

1. Motor

d

RIVMAIVH

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

Installation environment

0-40°C

20 to 85% RH (no condensation)

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

20 to 85% RH (no condensation)

—
w
e
D
Q)
=2
0
Q
(=t
o
>
(%]

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

=25MQ at 1,000 VDC

AC 1500 V for one minute across the primary and FG

10J0W "L

= 1,000 m
V15 (JEC2121)
49 m/s? (5 G)

98 m/s* (10 G)

IP65 : 50 W to 750 W, TkW (Only MX951)
P67 : 1 kW (Except for MX951) to 2 kW

Class I ( Mandatory grounding )

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 suboptimal performance
of the motor.

VAV

S-FLAG T Instruction Manual - EtherCAT - B-1 ¥4



1. Specifications

1. Motor

MY500P2 ][]k

Motor Model : MY500B2 (][] %

Basic Specifications

(Without brake)
(With brake)

il ks [ i B

Brake Specifications

Speciications Specilcation

Rotor inertia - Middle Usage - Holding
Fitting flange size mm 40 sg. Rated voltage \Y DC24 V£10%
) Without brake 0.4 Rated current A 0.25
Approximate mass : kg o
With brake 0.6 Static friction torque N-m 20.16
Compatible amplifier model - DB6YZ41 Suction time ms =35
Voltage V AC200-240 V Release time ms =20
Rated output W 50 Release voltage V = DC1V
Rated torque N-m 0.16
Instantaneous maximum torque N-m 0.56 Permissible Load
Rated current (stall current) A 0.68 Specifications
Instantaneous maximum current A 2.4 Radial N 68
Rated revolving speed r/min 3,000 Thrust N 58
Maximum revolving speed r/min 6.000
Torque constant N-m/A 0.25
Induced voltage constant per phase mV/(r/min) 8.8
Without brake 7.1
Rated power rate . kW/s
With brake 5.8
Mechanical time Without brake 1.76
ms
constant With brake 2.15
Electrical time constant ms 0.74
Rotor moment of Without brake ) 5 0.036
; j X10 "kg-m
inertia With brake & 0.043
0.6 Rotational Speed vs. Torque Derating Curve
' AC200 V| Without oil seal
T~ —, 100
0.5 R
50
= 0.4 9
5 3
Z 0.3 | Instantaneous-operation o O 20 40
9] range o
> =
= e
S o2 o With oil seal
R 5 100
01F L . o BT
Continuous-operation 8 50
0.0 range
o 1
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
Motor Model MY500P2S | MY500P2T | MY500B2S | MY500B2T
MY500P2K | MY500P2L | MY500B2K | MY500B2L
e = LL 66.4 72.0 106.8 112.4
~ ~ 040
- © = 155
23
== ST = | ore3h9
+t—-—-—tE | - =T =
o M3
=115 Depth 6
8.1-25 (L212 mm)
LL 25 (hmm
= 8 S-FLAG I Instruction Manual - EtherCAT -
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1. Specifications

1. Motor

T
>
A
=
>
A
m

. MG500P2 [J[[J=*3  (without brake) 50 210 =om
Motor Model - \3G50082 [(J %% (With brake) wl iﬁ"al Hﬁ]la

Basic Specifications Brake Specifications -
Speciications Speciications "
Rotor inertia - Middle Usage - Holding _(i’
Fitting flange size mm 40 sqg. Rated voltage \ DC24 V£10% (E;
) Without brake 0.4 Rated current A 0.26 Q
Approximate mass : kg o =5
With brake 0.6 Static friction torque N-m = 0.16 g
Compatible amplifier model - DB6YZ41 Suction time ms =35 o
Voltage V AC200-240 V Release time ms = 20
Rated output W 50 Release voltage V = DC1V -
Rated torque N-m 0.16 §
Instantaneous maximum torque N-m 0.56 Permissible Load g
Rated current (stall current) A 0.71 Specifications -
Instantaneous maximum current A 2.4 Radial N 68
Rated revolving speed r/min 3,000 Thrust N 58
Maximum revolving speed r/min 6.000
Torque constant N-m/A 0.25
Induced voltage constant per phase mV/(r/min) 8.7
Without brake 6.4
Rated power rate ) kW/s
With brake 5.3
Mechanical time Without brake 2.14
ms
constant With brake 2.58
Electrical time constant ms 0.65
Rotor moment of Without brake ) 5 0.040
ROLO! X107*kg'm
inertia With brake & 0.048
0.6 Rotational Speed vs. Torque Derating Curve
' AC200 V| Without oilseal
T~ —, 100
0.5 S
50
= 9
c 04 =
> @
& 0.3 | Instantaneous-operation o O 20 40
9] range o
8‘ o With oil seal
= 0.2
R 5 100
0.1 o BT
’ Continuous-operation e & 50
0.0 range
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
A58 Motor Model MG500P2S | MG500P2T | MG500B2S | MG500B2T
Y "& MG500P2K | MG500P2L | MG500B2K | MG500B2L
*) g g ® LL 57.1 64.7 89.5 97.1
o 040
© = 155
Z—&7 g3
==f) == 8 = | ore3h9
Ht—-+-— 1= ==
o M3
L] 215 Depth 6
8,125 (L212 mm)
LL 25 (o *) The cable included in the MG500 series is 350 mm.

Please contact us if you need a 210 mm cable.
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1. Specifications

1. Motor
100 W
. MY101P2 CJ[J**  (without brake) 100) =231 2= S0
Motor Model : MY101B2 [ ][]k  (with brake) w| bit Hm 30«
Basic Specifications Brake Specifications
Speciications Speciications
Rotor inertia - Middle Usage - Holding
Fitting flange size mm 40 sg. Rated voltage \Y DC24 V£10%
) Without brake 0.5 Rated current A 0.25
Approximate mass : kg o
With brake 0.8 Static friction torque N-m =032
Compatible amplifier model - DB6Z141 Suction time ms =35
Voltage V AC200-240 V Release time ms = 20
Rated output W 100 Release voltage V = DC1V
Rated torque N-m 0.32
Instantaneous maximum torque N-m 1.12 Permissible Load
Rated current (stall current) A 0.97 Specifications
Instantaneous maximum current A 3.3 Radial N 68
Rated revolving speed r/min 3,000 Thrust N 58
Maximum revolving speed r/min 6.000
Torque constant N-m/A 0.35
Induced voltage constant per phase mV/(r/min) 12.3
Without brake 17.4
Rated power rate . kW/s
With brake 15.4
Mechanical time Without brake 1.10
ms
constant With brake 1.25
Electrical time constant ms 0.89
Rotor moment of Without brake ) 5 0.058
; j X10 "kg-m
inertia With brake & 0.066
Rotational Speed vs. Torque Derating Curve
AC'200V | Without oil seal
100
1.0 ‘\ )
S 50
= 9
Z 0.4 | Instantaneous-operation o O 20 40
v 7 range o
3 =
= e
= 04 o With oil seal
R 5 100
02 L . o BT
Continuous-operation e 8 50
0.0 range
o 1
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
Motor Model MY101P2S |MY101P2T | MY101B2S |MY101B2T
MY101P2K | MY101P2L | MY101B2K| MY101B2L
= = LL 82.4 88.0 122.8 128.4
o ~ 040
- o= 15.5
— 22 ST y | o309
+Ht—-—-—-- - = 1=
S oo
AL 21 P
5.1 4l25 (L=12 mm)
LL 25 [

R 10 S-FLAG T Instruction Manual - EtherCAT -



1. Specifications

1. Motor

MG101

) P2[]
Motor Model : MG101B2 []

Basic Specifications

[Jsksk  (without brake)
[ ]sksk (with brake)

s Qe

Brake Specifications

Speciications Specilcation

Rotor inertia - Middle Usage - Holding
Fitting flange size mm 40 sqg. Rated voltage \ DC24 V£10%
) Without brake 0.5 Rated current A 0.26

Approximate mass : kg o

With brake 0.7 Static friction torque N-m =032
Compatible amplifier model - DB6Z141 Suction time ms =35
Voltage V AC200-240 V Release time ms = 20
Rated output W 100 Release voltage V = DC1V
Rated torque N-m 0.32
Instantaneous maximum torque N-m 1.12 Permissible Load
Rated current (stall current) A 0.99 Specifications
Instantaneous maximum current A 34 Radial N 68
Rated revolving speed r/min 3,000 Thrust N 58
Maximum revolving speed r/min 6.000
Torque constant N-m/A 0.37
Induced voltage constant per phase mV/(r/min) 12.7

Without brake 15.5
Rated power rate ) kW/s

With brake 13.8
Mechanical time Without brake e 1.28
constant With brake 1.43
Electrical time constant ms 0.78
Rotor moment of Without brake X 10-"kg-m’ 0.065
inertia With brake 0.073

Rotational Speed vs. Torque

Derating Curve

AC200 V| Without oil seal
__ 100
1.0 ‘\ X
S 50
—_ o
c 038 =
> «
&£ (¢4 | Instantaneous-operation o O 20 40
g range o
O_ = . .
= 04 o With oil seal
2 5 100
(0] \ 60
02 Continuous-operation o 5 50
0.0 ‘ range ‘
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
Oil Seal Without Without
SSo i el MG101P2S | MG101P2T | MG101B2S | MG101B2T
Y ”& MG101P2K | MG101P2L | MG101B2K | MG101B2L
R
(*) g *Slla (%) LL 70.7 783 103.1 110.7
& X 040
Y/ a— S
o
== 22 g = | e 309
-H—-1-—1{=F =
g M3
L] 215 Depth 6
51425 (L212 mm)
LL 25 (o *) The cable included in the MG101 series is 350 mm.

Please contact us if you need a 210 mm cable.

S-FLAG T Instruction Manual

- EtherCAT - B-1 I
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1. Specifications

1. Motor

200 W

Motor Model :

Basic Specifications

MX201P2 [][] %
MX201B2 [J[] 3%

(Without brake)
(With brake)

s [ BLES B

Brake Specifications

Sonicn Specilcation

Rotor inertia Usage Holding
Fitting flange size mm 60 sg. Rated voltage \Y DC24 V£10%
) Without brake 0.8 Rated current A 0.3
Approximate mass : kg o
With brake 1.3 Static friction torque N-m = (.27
Compatible amplifier model - DB61241 Suction time ms =50
Voltage V AC200-240 V Release time ms = 15
Rated output W 200 Release voltage V = DC1V
Rated torque N-m 0.64
Instantaneous maximum torque N-m 1.91 Permissible Load
Rated current (stall current) A 1.7 Specifications
Instantaneous maximum current A 5.2 Radial N 245
Rated revolving speed r/min 3,000 Thrust N 98
Maximum revolving speed r/min 6.000
Torque constant N-m/A 0.41
Induced voltage constant per phase mV/(r/min) 14.3
Without brake 29.9
Rated power rate . kW/s
With brake 24.7
Mechanical time Without brake e 0.68
constant With brake 0.83
Electrical time constant ms 2.53
Rotor moment of Without brake X 10-"kg-m’ 0.14
inertia With brake 0.16
Rotational Speed vs. Torque Derating Curve
25 AC'200V | Without oil seal
—, 100
2.0 &
—_ o 90
£ \\ =
= 1.5 - (2
& Instantaneous-operation \ o 0 20 40
9] range o
3 1.0 = -
c ) With oil seal
R = 100
Continuous-operation — | S 50
00 range
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
LL 76.5 113.0
S
© 060
ik 25
ol < | 5h9
I - B 7j7 M5
il j = Depth10
o M5 (L212 mm)
LL 30 2
(o
Rl 12 S-FLAG I Instruction Manual - EtherCAT -



1. Specifications

1. Motor

. MG201P2 %
Motor Model : pG201B2 (10

Basic Specifications

(Without brake)
(With brake)

Rotor inertia Middle Usage
Fitting flange size mm 60 sg. Rated voltage
) Without brake 0.9 Rated current
Approximate mass _ kg o
With brake 1.3 Static friction torque
Compatible amplifier model - DB61241 Suction time
\oltage V AC200-240 V Release time
Rated output W 200 Release voltage
Rated torque N-m 0.64
Instantaneous maximum torque N-m 1.91 Permissible Load
Rated current (stall current) A 1.7
Instantaneous maximum current A 5.2 Radial
Rated revolving speed r/min 3,000 Thrust
Maximum revolving speed r/min 6.000
Torque constant N-m/A 0.41
Induced voltage constant per phase mV/(r/min) 14.3
Without brake 15.9
Rated power rate ) kW/s
With brake 14.5
Mechanical time Without brake 1.28
ms
constant With brake 1.41
Electrical time constant ms 2.53
Rotor moment of Without brake 4 P 0.26
; j X10 "kg-m
inertia With brake & 0.28
Rotational Speed vs. Torque
2.5 AC'200V |
_, 100
2.0 &
z o 50
S 15 ™ &
Z. Instantaneous-operation \ ] 0
o range o
'_
2 - 100
0.5 — 9 50
Continuous-operation ©
0.0 range T~ e
o 1
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 0
Speed [r/min]
- 60
= ‘ 25
3 225
1 ¢ [ — 5h9
e 1 1®,
= Depth10
il |
o M5 (L212 mm)
LL 30 2
(o

S@) S0
H=Eelv=1s
Brake Specifications

Speciications Specilcatons

d

RIVMAIVH

DC24 V£10%

(\%
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o A

[\

Specifcations

10J0W "L

Derating Curve
Without oil seal

Ambient Temperature ['C]

S-FLAG I

Instruction Manual - EtherCAT -

Motor Model MG201P | MG201B




1. Specifications

1. Motor

MZ201P2 [][]*3*

Motor Model: mz20182 I

Basic Specifications

(Without brake)

(With brake)

2=l =l

Brake Specifications

Speciications Specilcation

Rotor inertia - High Usage - Holding
Fitting flange size mm 60 sg. Rated voltage \Y DC24 V£10%
) Without brake 1.0 Rated current A 0.3
Approximate mass : kg o
With brake 1.5 Static friction torque N-m = (.27
Compatible amplifier model - DB61241 Suction time ms =50
Voltage V AC200-240 V Release time ms = 15
Rated output W 200 Release voltage V = DC1V
Rated torque N-m 0.64
Instantaneous maximum torque N-m 1.91 Permissible Load
Rated current (stall current) A 1.7 Specifications
Instantaneous maximum current A 5.2 Radial N 245
Rated revolving speed r/min 3,000 Thrust N 98
Maximum revolving speed r/min 6.000
Torque constant N-m/A 0.41
Induced voltage constant per phase mV/(r/min) 14.3
Without brake 9.3
Rated power rate . kW/s
With brake 8.7
Mechanical time Without brake e 2.19
constant With brake 2.34
Electrical time constant ms 2.53
Rotor moment of Without brake X 10-"kg-m’ 0.44
inertia With brake 0.46
Rotational Speed vs. Torque Derating Curve
25 AC'200V | Without oil seal
—, 100
2.0 &
—_ o 90
£ \\ =
= 1.5 - (2
& Instantaneous-operation \ o 0 20 40
9] range o
3 1.0 = -
o ! O With oil seal
R = 100
Continuous-operation — | S 50
00 range
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
LL 935 130.0
S
© 060
ik 25
ol < | 5h9
I - B 7j7 M5
il j = Depth10
o M5 (L=12 mm)
LL 30 2
(o
Rl 14 S-FLAG I Instruction Manual - EtherCAT -



1. Specifications

1. Motor
400 W
. MX401P2 ][ J%=%  (without brake) 400 50 Eo
Motor Model : 40182 E s awih brake) wl ipsl H:l!"

Basic Specifications

Brake Specifications

Sonicn Specilcation

Rotor inertia Usage Holding
Fitting flange size mm 60 sg. Rated voltage \ DC24 V£10%
) Without brake 1.1 Rated current A 0.3
Approximate mass : kg o
With brake 1.6 Static friction torque N-m = (.27
Compatible amplifier model - DB62441 Suction time ms =50
Voltage V AC200-240 V Release time ms = 15
Rated output W 400 Release voltage V = DC1V
Rated torque N-m 1.27
Instantaneous maximum torque N-m 3.82 Permissible Load
Rated current (stall current) A 2.7 Specifications
Instantaneous maximum current A 8.5 Radial N 245
Rated revolving speed r/min 3,000 Thrust N 98
Maximum revolving speed r/min 6.000
Torque constant N-m/A 0.49
Induced voltage constant per phase mV/(r/min) 17.1
Without brake 71.8
Rated power rate ) kW/s
With brake 63.8
Mechanical time Without brake e 0.45
constant With brake 0.51
Electrical time constant ms 2.92
Rotor moment of Without brake X 10-"kg-m’ 0.23
inertia With brake 0.25
Rotational Speed vs. Torque Derating Curve
50 AC'200V | Without oil seal
—, 100 ~—950
40 &
E N\ S
= 30 . N S
= Instantaneous-operation o 0 20 40
9] range o
3 20 = e
o 4 O With oil seal
<) = 100
"o 9 75
' Continuous-operation 5 50
0.0 range
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
LL 935 130.0
S
© 060
ik 25
ol < | 5h9
I - B 7j7 M5
il j = Depth10
o M5 (L212 mm)
LL 30 2
(o
S-FLAG I Instruction Manual - EtherCAT - S 15
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1. Specifications

1. Motor

MG401P2 [][ 3%

Motor Model: \15401B2 [0

Basic Specifications

(Without brake)

(With brake)

S)=el 0=l

Brake Specifications

Speciications Specilcation

Rotor inertia Middle Usage Holding
Fitting flange size mm 60 sg. Rated voltage \Y DC24 V£10%
) Without brake 1.1 Rated current A 0.3
Approximate mass : kg o
With brake 1.5 Static friction torque N-m = (.27
Compatible amplifier model - DB62441 Suction time ms =50
Voltage V AC200-240 V Release time ms = 15
Rated output W 400 Release voltage V = DC1V
Rated torque N-m 1.27
Instantaneous maximum torque N-m 3.82 Permissible Load
Rated current (stall current) A 2.7 Specifications
Instantaneous maximum current A 8.5 Radial N 245
Rated revolving speed r/min 3,000 Thrust N 98
Maximum revolving speed r/min 6.000
Torque constant N-m/A 0.49
Induced voltage constant per phase mV/(r/min) 17.1
Without brake 33.7
Rated power rate . kW/s
With brake 32.1
Mechanical time Without brake e 0.96
constant With brake 1.01
Electrical time constant ms 2.92
ROt?T moment of Without brake X 10-"kg-m’ 0.48
inertia With brake 0.51
Rotational Speed vs. Torque Derating Curve
50 AC'200V | Without oil seal
—, 100
40 &
50
= 9
£ \\ T
= Instantaneous-operation o 0 20 40
9] range o
3 20 = e
o 4 O With oil seal
<) = 100
"0 k5 .
' Continuous-operation 5 50
00 range
o 1
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
LL 98.0 128.5
- - 060
S= ‘ 25
=8 225
| < — | 5h9
e ===
= Depth10
il |
o M5 (L212 mm)
LL 30 2
(o
sl 16 S-FLAG I Instruction Manual - EtherCAT -



1. Specifications

1. Motor

Motor Model :

Basic Specifications

MZ401P2 [][]*3*
MZ401B2 [J[] %

(Without brake)
(With brake)

il [ LB B

Brake Specifications

Speciications Specilcation

Rotor inertia - High Usage - Holding
Fitting flange size mm 60 sg. Rated voltage \ DC24 V£10%
) Without brake 1.3 Rated current A 0.3
Approximate mass : kg o
With brake 1.8 Static friction torque N-m = (.27
Compatible amplifier model - DB62441 Suction time ms =50
Voltage V AC200-240 V Release time ms = 15
Rated output W 400 Release voltage V = DC1V
Rated torque N-m 1.27
Instantaneous maximum torque N-m 3.82 Permissible Load
Rated current (stall current) A 2.7 Specifications
Instantaneous maximum current A 8.5 Radial N 245
Rated revolving speed r/min 3,000 Thrust N 98
Maximum revolving speed r/min 6.000
Torque constant N-m/A 0.49
Induced voltage constant per phase mV/(r/min) 17.1
Without brake 232
Rated power rate ) kW/s
With brake 22.3
Mechanical time Without brake 1.40
ms
constant With brake 1.46
Electrical time constant ms 2.92
ROt?T moment of Without brake X 10-"kg-m’ 0.70
inertia With brake 0.73
Rotational Speed vs. Torque Derating Curve
50 AC'200V | Without oil seal
—, 100 ~—950
40 &
= N o 0
E N\ S
= 30 . N S
= Instantaneous-operation o 0 20 40
o range o
o 2.0 o With oil seal
<) = 100
"o 9 75
' Continuous-operation 5 50
00 range
o 1
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
LL 110.5 147.0
S
© 060
ik 25
ol < | 5h9
I - B 7j7 M5
il j = Depth10
o M5 (L=12 mm)
LL 30 2
(o
S-FLAG I Instruction Manual - EtherCAT - B-1 v
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1. Specifications

1. Motor
750 W
. MX751P2 [J[J**  (without brake) 50
Motor Model : \aw751B2 [ %% with brake) I =% I |.a

Basic Specifications

Brake Specifications

Sonicn Specilcation

Rotor inertia Usage Holding
Fitting flange size mm 80 sg. Rated voltage \Y DC24 V£10%
) Without brake 2.2 Rated current A 0.4
Approximate mass : kg o
With brake 3.0 Static friction torque N-m ="2139
Compatible amplifier model - DB63841 Suction time ms =70
Voltage V AC200-240 V Release time ms = 20
Rated output W 750 Release voltage V = DC1V
Rated torque N-m 2.39
Instantaneous maximum torque N-m 7.1 Permissible Load
Rated current (stall current) A 4.2 Specifications
Instantaneous maximum current A 12.2 Radial N 392
Rated revolving speed r/min 3,000 Thrust N 147
Maximum revolving speed r/min 6.000
Torque constant N-m/A 0.63
Induced voltage constant per phase mV/(r/min) 21.9
Without brake 77.5
Rated power rate . kW/s
With brake 61.3
Mechanical time Without brake e 0.39
constant With brake 0.50
Electrical time constant ms 4.60
Rotor moment of Without brake X 10-"kg-m’ 0.74
inertia With brake 0.93
Rotational Speed vs. Torque Derating Curve
10.0 AC'200V | Without oil seal
—, 100 ~90
8.0 &
_ o 50
E N\ IS
= 6.0 N S
= Instantaneous-operation o 0 20 40
9] range \ o
3 4.0 = o
o o (e} With oil seal
o = 100 ~——
2.0 ~ g
Continuous-operation T~ S 50
00 range T~
o 1
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
LL 107.3 1443
=
|
o~ 080
22 ; 2
= ¥ =
[ 3 o . 6h9
1=t = 1
o Depth10
8ll3 -
L 35 M6 (L>14 mm)
[Jommm
= 18 S-FLAG I Instruction Manual - EtherCAT -



1. Specifications

1. Motor

Motor Model :

Basic Specifications

MZ751P2 [][]*3*
MZ751B2 [J[] %

(With brake)

(Without brake)

Ej=lel

JLLES B

Brake Specifications

Speciications Specilcation

Rotor inertia High Usage Holding
Fitting flange size mm 80 sqg. Rated voltage \ DC24 V£10%
) Without brake 2.5 Rated current A 0.4
Approximate mass : kg o
With brake 3.3 Static friction torque N-m ="2139
Compatible amplifier model - DB63841 Suction time ms =70
Voltage V AC200-240 V Release time ms = 20
Rated output W 750 Release voltage V = DC1V
Rated torque N-m 2.39
Instantaneous maximum torque N-m 7.1 Permissible Load
Rated current (stall current) A 4.2 Specifications
Instantaneous maximum current A 12.2 Radial N 392
Rated revolving speed r/min 3,000 Thrust N 147
Maximum revolving speed r/min 6.000
Torque constant N-m/A 0.63
Induced voltage constant per phase mV/(r/min) 21.9
Without brake 35.5
Rated power rate ) kW/s
With brake 31.7
Mechanical time Without brake e 0.85
constant With brake 0.96
Electrical time constant ms 4.60
Rotor moment of Without brake X 10-"kg-m’ 1.60
inertia With brake 1.80
Rotational Speed vs. Torque Derating Curve
10.0 AC'200V | Without oil seal
—, 100 ~90
8.0 &
z o 50
= 60 \\ &
= Instantaneous-operation o 0 20 40
9] range \ o
3 4.0 = o
o o O With oil seal
o = 100 ~——
2.0 ~ g
Continuous-operation T~ S 50
0.0 range o
o 1
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
LL 1223 159.3
=
|
o~ 080
22 2
= ¥ =
[ 3 o . 6h9
wr _ i 7j7 ol \BM5
o Depth10
8ll3 -
L 35 M6 (L>14 mm)
(Jmmmm
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1. Specifications

1. Motor
850 W
. MJB51P2 [J[J*%*  (without brake) 850 ISE)! :
T BRI S s ) e CJ[O%ksk  (with brake) WI 3;8' I Ml @

Basic Specifications

Brake Specifications

Speciications Specilcation

Rotor inertia - High Usage - Holding
Fitting flange size mm 130 sq. Rated voltage \Y DC24 V£10%
) Without brake 6.2 Rated current A 0.41
Approximate mass : kg o
With brake 7.9 Static friction torque N-m = (127
Compatible amplifier model - DB65B41 Suction time ms =100
Voltage V AC200-240 V Release time ms = 60
Rated output W 850 Release voltage V = DC1V
Rated torque N-m 5.39
Instantaneous maximum torque N-m 14.2 Permissible Load
Rated current (stall current) A 6.9 Specifications
Instantaneous maximum current A 17.0 Radial N 490
Rated revolving speed r/min 1,500 Thrust N 98
Maximum revolving speed r/min 3,000
Torque constant N-m/A 0.83
Induced voltage constant per phase mV/(r/min) 28.9
Without brake 21.1
Rated power rate . kW/s
With brake 18.3
Mechanical time Without brake ms 2.7
constant With brake 3.1
Electrical time constant ms 8.45
Rotor moment of Without brake X 10-"kg-m’ 13.9
inertia With brake 16.0
150 Rotational Speed vs. Torque Derating Curve
' AC 200V Without oil seal
—, 100
12.0 &
— N o 90
£ 90 S
Z Instantaneous-operation o 0 20 40
>
%)_ 6.0 range & .
o o With oil sea
5 \\ 5 100
3.0 — Qo
Continuous-operation S 50
0.0 L5 :
0 1,000 2,000 3,000 4,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
KBZ " LL 128.0 162.0
0130
KB LM 97.0 131.0
o= (R 58.0
=l i 23 275 KB1 70.0
= O % KB2 116.0 150.0
i o 5 h9 : :
i 1l B E KB3 = 109.0
= M5
L1 ! Depth12
i 1
1216
3 L IR M8(L218 mm)
[ (mm)
= 20 S-FLAG I Instruction Manual - EtherCAT -



1. Specifications

1. Motor

1 kW

Motor Model :

MXO51P2 [][ ]k  (without brake)
MX951B2 [J[ ]k  (With brake)

Basic Specifications

Sonicn Specilcation

L=l

Brake Specifications

JHLES B

Rotor inertia Usage Holding
Fitting flange size mm 80 sqg. Rated voltage \ DC24 V£10%
) Without brake 2.8 Rated current A 0.47
Approximate mass : kg o
With brake 3.6 Static friction torque N-m = =yt
Compatible amplifier model - DB64A41 Suction time ms =70
Voltage V AC200-240 V Release time ms = 20
Rated output W 1,000 Release voltage V = DC1V
Rated torque N-m 3.18
Instantaneous maximum torque N-m 9.55 Permissible Load
Rated current (stall current) A 5.2 Specifications
Instantaneous maximum current A 15.2 Radial N 392
Rated revolving speed r/min 3,000 Thrust N 147
Maximum revolving speed r/min 6.000
Torque constant N-m/A 0.65
Induced voltage constant per phase mV/(r/min) 229
Without brake 90.8
Rated power rate ) kW/s
With brake 78.6
Mechanical time Without brake 0.34
ms
constant With brake 0.40
Electrical time constant ms 3.95
Rotor moment of Without brake 4 P 1.12
; j X10 "kg-m
inertia With brake & 1.29
Rotational Speed vs. Torque Derating Curve
10.0 : i ) '
AC 200 V Without oil seal
\5 \\ Three—piiase 1) 100
8.0 ~ &
— N\ K Single-phase o 50
E N S
= 6.0 : ~ S
= Instantaneous-operation o 0 20 40
g range N >
o 4.0 N o With oil seal
s] 1 = 100
"0 ks ~~—75
' Continuous-operation 5 50
00 range
o 1
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
LL 127.3 164.3
=
|
o~ 080
29 2
= ¥ =
[ 3 o . 6h9
e = = &
o Depth10
8ll3 -
L 35 M6 (L>14 mm)
[Jommm
S-FLAG I Instruction Manual - EtherCAT - El 21
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1. Specifications

1. Motor

MX102P2 [][] 3%

Motor Model: nix10282 [0 s

Basic Specifications

(Without brake)

(With brake)

Li=lel

3

Brake Specifications

Sonicn Specilcation

Rotor inertia Usage Holding
Fitting flange size mm 100 sq. Rated voltage \Y DC24 V£10%
) Without brake 3.9 Rated current A 1.0
Approximate mass : kg o
With brake 5.2 Static friction torque N-m =718
Compatible amplifier model - DB64A41 Suction time ms =120
Voltage V AC200-240 V Release time ms = 30
Rated output W 1,000 Release voltage V = DC1V
Rated torque N-m 3.18
Instantaneous maximum torque N-m 9.55 Permissible Load
Rated current (stall current) A 6.6 Specifications
Instantaneous maximum current A 19.9 Radial N 490
Rated revolving speed r/min 3,000 Thrust N 196
Maximum revolving speed r/min 5,000
Torque constant N-m/A 0.52
Induced voltage constant per phase mV/(r/min) 18.2
Without brake 52.3
Rated power rate . kW/s
With brake 43.2
Mechanical time Without brake e 0.59
constant With brake 0.72
Electrical time constant ms 5.19
Rotor moment of Without brake X 10-"kg-m’ 1.91
inertia With brake 2.35
Rotational Speed vs. Torque Derating Curve
10.0 AC 200V | Without oil seal
\ __ 100
8.0 &
z o 50
= 60 &
= Instantaneous-operation o 0 20 40
9] range o
3 4.0 5 Ao
o |9 With oil seal
° - 100
2.0 2
Continuous-operation S 50
00 | range ‘
0 1,000 2,000 3,000 4,000 5,000 6,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
KB2
KE3 LL 130.0 160.0
B LM 106.0 136.0
ﬁ n R 550
T >
g <] Tak é% 2 % KB1 63.5
SE= i KB2 118.0 148.0
N I KB3 - 117.3

10, 1.3
24 LM T M8(L>18 mm)
LL LR Dmm (mm)
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1. Specifications

1. Motor

Motor Model :

Basic Specifications

MM102P2 [J[]=*3*
MM102B2 [J[] 3%

(Without brake)
(With brake)

NS o e

Brake Specifications

8-

Speciications Specilcation

Rotor inertia - High Usage - Holding
Fitting flange size mm 130 sq. Rated voltage \ DC24 V£10%
) Without brake 5.6 Rated current A 1.0
Approximate mass : kg o
With brake 7.0 Static friction torque N-m =19155
Compatible amplifier model - DB64A41 Suction time ms =120
Voltage V AC200-240 V Release time ms = 30
Rated output W 1,000 Release voltage V = DC1V
Rated torque N-m 4.77
Instantaneous maximum torque N-m 14.3 Permissible Load
Rated current (stall current) A 5.6 Specifications
Instantaneous maximum current A 16.8 Radial N 490
Rated revolving speed r/min 2,000 Thrust N 196
Maximum revolving speed r/min 3,000
Torque constant N-m/A 0.88
Induced voltage constant per phase mV/(r/min) 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
ROt?T moment of Without brake X 10-"kg-m’ 4.56
inertia With brake 6.24
Rotational Speed vs. Torque Derating Curve
150 | AC200V' Without oil seal
\ _. 100
12.0 \ Three-phase X
S 50
'g \ Single-phase .g
- 9.0 \ &
Z Instantaneous-operation \ o O 20 40
>
o 60 range \ o
<2 (e} With oil seal
S N 100
3.0 9
Continuous-operation S 50
range
0.0 ‘ ‘
0 1,000 2,000 3,000 4,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
KBZ " LL 128.0 153.0
KB LM 97.0 1220
o= R 55.0
© 43 55 KB1 57.5
N L N $145 (4]
it 0 '—' 8 ho KB2 116.0 141.0
e 1l ) Eﬁ'\ KB3 - 102.8
=\
L1 ! Depth20
i _\- 9
1216 -
3 L IR M8(L218 mm)
[ (mm)
S-FLAG I Instruction Manual - EtherCAT - S 23
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1. Specifications

1. Motor

Motor Model :

Basic Specifications

MH102P2 ][]
MH102B2 [][]*3%

(Without brake)

(With brake)

8-

] )0l 1=y

Brake Specifications

Speciications Specilcation

Rotor inertia - High Usage - Holding
Fitting flange size mm 130 sq. Rated voltage \Y DC24 V£10%
) Without brake 7.6 Rated current A 1.0
Approximate mass : kg o
With brake 9.0 Static friction torque N-m =19155
Compatible amplifier model - DB64A41 Suction time ms =120
Voltage V AC200-240 V Release time ms = 30
Rated output W 1,000 Release voltage V = DC1V
Rated torque N-m 4.77
Instantaneous maximum torque N-m 14.3 Permissible Load
Rated current (stall current) A 5.6 Specifications
Instantaneous maximum current A 16.8 Radial N 490
Rated revolving speed r/min 2,000 Thrust N 196
Maximum revolving speed r/min 3,000
Torque constant N-m/A 0.88
Induced voltage constant per phase mV/(r/min) 30.9
Without brake 9.2
Rated power rate . kW/s
With brake 8.6
Mechanical time Without brake s 4.17
constant With brake 4.43
Electrical time constant ms 10.1
ROt?T moment of Without brake X 10-"kg-m’ 249
inertia With brake 26.4
Rotational Speed vs. Torque Derating Curve
150 | AC200V' Without oil seal
\ _. 100
12.0 \ Three-phase X
S 50
'g \ Single-phase .g
- 9.0 \ &
Z Instantaneous-operation \ o O 20 40
>
g 60 range \ &
<2 O With oil seal
S N 100
3.0 9
Continuous-operation S 50
range
0.0 ! !
0 1,000 2,000 3,000 4,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
KB2
kB3 LL 163.0 188.0
KB LM 132.0 157.0
© = LR 70.0
© 43 a5 KB1 925
N L N $145 (4]
o o 8ho KB2 151.0 176.0
i 1l B E»'\ KB3 = 137.8
=\
L1 ! Depth20
i _\- 9
1216 -
3 L IR M8(L218 mm)
[ (mm)
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1. Specifications

RIVMAIVH

(mm)

1.3 kW
. MJ132P2 ][ %*  (Without brake) 13) =23) 80
Motor Model : MJ132B2 [ ][ 1%k  (With brake) IKWJ Bt Hm
Basic Specifications Brake Specifications
Speciications Speciications %
Rotor inertia - High Usage - Holding _(i’
Fitting flange size mm 130 sq. Rated voltage \ DC24 V£10% (E;
) Without brake 7.7 Rated current A 0.41 Q
Approximate mass : kg o =5
With brake 9.8 Static friction torque N-m = ([C)e) g
Compatible amplifier model - DB67C41 Suction time ms =100 o
Voltage V AC200-240 V Release time ms = 60
Rated output W 1,300 Release voltage V = DC1V -
Rated torque N-m 8.34 §
Instantaneous maximum torque N-m 23.3 Permissible Load g
Rated current (stall current) A 10.7 Specifications -
Instantaneous maximum current A 28.0 Radial N 686
Rated revolving speed r/min 1,500 Thrust N 343
Maximum revolving speed r/min 3,000
Torque constant N-m/A 0.85
Induced voltage constant per phase mV/(r/min) 29.8
Without brake 34.7
Rated power rate ) kW/s
With brake 313
Mechanical time Without brake ms 21
constant With brake 2.3
Electrical time constant ms 8.42
Rotor moment of Without brake X 10-"kg-m’ 19.8
inertia With brake 21.9
250 Rotational Speed vs. Torque Derating Curve
' AC 200V Without oil seal
100
20.0 \ X
_ \ o %0
E150 S
Z Instantaneous-operation o 0 20 40
>
% 10.0 range g
o |9 00 With oil seal
(] N 1
© 50 P~ | kS
Continuous-operation S 50
0.0 ralnge )
0 1,000 2,000 3,000 4,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
KBZ " LL 1455 179.5
0130
KB LM 1145 1485
o= R 58.0
© 93 28 KB1 87.5
~|< =
O h X\ % oho KB2 1335 167.5
B | e ) | 1 . Eﬁw KB3 - 126.0
’ S o W5
L} ! \ Q@ ~|  Depthi2
’ I
121 |6
3 L IR M8(L218 mm)
[
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1. Specifications

1. Motor
1.5 kW
. MX152P2 [J[J*%  (without brake) =] 1008 ;
Motor Model: \ix15282 (1w with brake I<W| ?g_ﬁpal I H:l!| O @

Basic Specifications

Brake Specifications

Sonicn Specilcation

Rotor inertia Usage Holding
Fitting flange size mm 100 sq. Rated voltage \Y DC24 V£10%
) Without brake 49 Rated current A 1.0
Approximate mass : kg o
With brake 6.2 Static friction torque N-m =718
Compatible amplifier model - DB66B41 Suction time ms =120
Voltage V AC200-240 V Release time ms = 30
Rated output W 1,500 Release voltage V = DC1V
Rated torque N-m 4.77
Instantaneous maximum torque N-m 14.3 Permissible Load
Rated current (stall current) A 8.2 Specifications
Instantaneous maximum current A 249 Radial N 490
Rated revolving speed r/min 3,000 Thrust N 196
Maximum revolving speed r/min 5,000
Torque constant N-m/A 0.64
Induced voltage constant per phase mV/(r/min) 22.3
Without brake 81.4
Rated power rate . kW/s
With brake 70.2
Mechanical time Without brake e 0.50
constant With brake 0.57
Electrical time constant ms 5.95
Rotor moment of Without brake X 10-"kg-m’ 2.80
inertia With brake 3.25
Rotational Speed vs. Torque Derating Curve
150 AC 200V | Without oil seal
—, 100
12.0 &
= \ o 50
= 9.0 &
= Instantaneous-operation o 0 20 40
9] range o
3 6.0 = L
o © \ o With oil seal
° 20 o 100
' Continuous-operation N 5 50
0.0 ranee, :
0 1,000 2,000 3,000 4,000 5,000 6,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
.
==
6h9
KBZ 5 0100 O LL 149.0 179.0
KB — o LM 1250 155.0
ﬁ ol ﬁ = Depihio IR 55.0
a |
g <] Tak é% 9_; % ; s KB1 82.5
SE= i KB2 137.0 167.0
N I KB3 - 136.3
o 0
24 LM M8(L218 mm)
LL LR Dmm (mm)
Sl 26 S-FLAG I Instruction Manual - EtherCAT -
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1. Specifications

1. Motor

T
>
A
=
>
A
m

. MM152P2 [CJ[Js (without brake) 15 1EE)
Motor Model : Nani152B2 % with brake) |<Wl ipsl Hml

8-

Basic Specifications Brake Specifications -
Speciications Speciications %
Rotor inertia - High Usage - Holding _(i’
Fitting flange size mm 130 sq. Rated voltage \ DC24 V£10% (E;
) Without brake 7.0 Rated current A 1.0 Q
Approximate mass : kg o =5
With brake 8.4 Static friction torque N-m =955 o)
Compatible amplifier model - DB66B41 Suction time ms =120 o
Voltage V AC200-240 V Release time ms = 30
Rated output W 1,500 Release voltage V = DC1V -
Rated torque N-m 7.16 §
Instantaneous maximum torque N-m 215 Permissible Load g
Rated current (stall current) A 9.0 Specifications -
Instantaneous maximum current A 27 Radial N 490
Rated revolving speed r/min 2,000 Thrust N 196
Maximum revolving speed r/min 3,000
Torque constant N-m/A 0.81
Induced voltage constant per phase mV/(r/min) 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 X 10-"kg-m’ 6.67
inertia With brake 8.35
Rotational Speed vs. Torque Derating Curve
250 AC 200V | Without oil seal
—, 100
20.0 AN x
€150 \ s
Z Instantaneous-operation o 0 20 40
9] range o
310.0 = e
S O With oil seal
2 F 100
O
5.0 ~ 9
Continuous-operation S 50
range
0.0 ! !
0 1,000 2,000 3,000 4,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
KBZ " LL 1455 170.5
KB LM 1145 1395
o= R 55.0
© 93 55 KB1 75.0
= : N 0145 (4]
o i A '_' - KB2 1335 1585
e 1l ) Eﬁ'\ KB3 - 1203
= \ve
L1 ! Depth20
i _\- 9
121 |6 ‘ -
3 L IR M8(L218 mm)
[ (mm)
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1. Specifications

1. Motor

MH152P2 [][] 3%

Motor Model : 15282 (0] %

Basic Specifications

(Without brake)

(With brake)

8-

Bk [ L

Brake Specifications

Speciications Specilcation

Rotor inertia - High Usage - Holding
Fitting flange size mm 130 sq. Rated voltage \Y DC24 V£10%
) Without brake 9.0 Rated current A 1.0
Approximate mass : kg o
With brake 10.4 Static friction torque N-m =19155
Compatible amplifier model - DB66B41 Suction time ms =120
Voltage V AC200-240 V Release time ms = 30
Rated output W 1,500 Release voltage V = DC1V
Rated torque N-m 7.16
Instantaneous maximum torque N-m 215 Permissible Load
Rated current (stall current) A 9.0 Specifications
Instantaneous maximum current A 27 Radial N 490
Rated revolving speed r/min 2,000 Thrust N 196
Maximum revolving speed r/min 3,000
Torque constant N-m/A 0.81
Induced voltage constant per phase mV/(r/min) 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 X 10-"kg-m’ 3712
inertia With brake 38.65
Rotational Speed vs. Torque Derating Curve
2.0 AC 200V | Without oil seal
—, 100
20.0 N\ X
- \ o %
£ 15.0 \ )
Z Instantaneous-operation o 0 20 40
9] range o
310.0 = L
S (e} With oil seal
2 F 100
O
5.0 ~s 9
Continuous-operation S 50
range
0.0 ! !
0 1,000 2,000 3,000 4,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
KBZ " LL 180.5 2055
KB LM 1495 1745
© = LR 70.0
© 43 55 KB1 1100
N L N $145 (4t ]
o o — 8ho KB2 168.5 193.5
e 1l ) Eﬁ'\ KB3 - 1553
=\
L1 ! Depth20
i _\- 9
1216 -
3 L IR M8(L218 mm)
[ (mm)
S 28 S-FLAG I Instruction Manual - EtherCAT -
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1. Specifications

RIVMAIVH

2 kW
. MX202P2 [J[J=s%  (Without brake) 2 123
Motor Model: 150282 s with brake) ] =2 0l | 18
Basic Specifications Brake Specifications
Speciications Speciications %
Rotor inertia - Low Usage - Holding _(i’
Fitting flange size mm 100 sq. Rated voltage \ DC24 V£10% (E;
) Without brake 6.0 Rated current A 1.0 Q
Approximate mass : kg o =5
With brake 7.3 Static friction torque N-m =78 o)
Compatible amplifier model - DB68C41 Suction time ms =120 o
Voltage V AC200-240 V Release time ms = 30
Rated output W 2,000 Release voltage V = DC1V -
Rated torque N-m 6.37 §
Instantaneous maximum torque N-m 19.1 Permissible Load g
Rated current (stall current) A 11.3 Specifications -
Instantaneous maximum current A 33.9 Radial N 490
Rated revolving speed r/min 3,000 Thrust N 196
Maximum revolving speed r/min 5,000
Torque constant N-m/A 0.62
Induced voltage constant per phase mV/(r/min) 21.7
Without brake 110.2
Rated power rate ) kW/s
With brake 99.2
Mechanical time Without brake e 0.50
constant With brake 0.56
Electrical time constant ms 5.44
Rotor moment of Without brake 4 P 3.68
! ! X10 "kg-m
inertia With brake & 4.09
Rotational Speed vs. Torque Derating Curve
200 AC 200V | Without oil seal
—, 100
16.0 &
= \ 9 50
=120 &
= Instantaneous-operation o 0 20 40
9] range o
3 8.0 = e
o \ o With oil seal
° 1o o 100
' Continuous-operation N 5 50
range
0.0 | |
0 1,000 2,000 3,000 4,000 5,000 6,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
KBZ 5 LL 168.0 198.0
KB1 LM 144.0 174.0
ol Depth10 LR 55.0
g@_ﬂ == 2|8 KB1 1015
SIS = . KB2 156.0 186.0
N I KB3 - 155.3

24 LM
LL LR

(mm)

M8(L>18 mm)
[ Josmgn
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1. Specifications

1. Motor

MM202P2

Motor Model : MM202B2

Basic Specifications

L
LI sk

(Without brake)

(With brake)

8-

=] el iy

Brake Specifications

Speciications Specilcation

Rotor inertia - High Usage - Holding
Fitting flange size mm 130 sq. Rated voltage \Y DC24 V£10%
) Without brake 8.4 Rated current A 1.0
Approximate mass : kg o
With brake 9.8 Static friction torque N-m =19155
Compatible amplifier model - DB68C41 Suction time ms =120
Voltage V AC200-240 V Release time ms = 30
Rated output W 2,000 Release voltage V = DC1V
Rated torque N-m 9.55
Instantaneous maximum torque N-m 28.6 Permissible Load
Rated current (stall current) A 11.9 Specifications
Instantaneous maximum current A 35.7 Radial N 490
Rated revolving speed r/min 2,000 Thrust N 196
Maximum revolving speed r/min 3,000
Torque constant N-m/A 0.85
Induced voltage constant per phase mV/(r/min) 29.6
Without brake 104.9
Rated power rate . kW/s
With brake 87.9
Mechanical time Without brake 0.58
ms
constant With brake 0.69
Electrical time constant ms 12.2
Rotor moment of Without brake 4 P 8.70
; j X10 "kg-m
inertia With brake & 10.38
Rotational Speed vs. Torque Derating Curve
30.0 AC 200V | Without oil seal
100
25.0 \\ )
S 50
— 9
E 20.0 §
Z 15.0 | Instantaneous-operation o O 20 40
[T range o
8— ‘ ‘ o With oil seal
e i
S 10.0 F 100
| — 3
508 Continuous-operation § 50
range
0.0 ! !
0 1,000 2,000 3,000 4,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
KB2
kB3 LL 163.0 188.0
KB LM 132.0 157.0
o= (R 55.0
© 43 55 KB1 925
N L N $145 (4t ]
°°§ o 8 ho KB2 151.0 176.0
i 1l B E»'\ KB3 = 137.8
=\
L1 ! Depth20
i _\- 9
1216 -
3 L IR M8(L218 mm)
[ (mm)
= 30 S-FLAG I Instruction Manual - EtherCAT -



1. Specifications

1. Motor |
17
bit
50 W ENCOD=ER

Motor Model :

MYS500N2 [ ][ ]sk*
MY500A2 [J[]**

(Without brake)
(With brake)

Basic Specifications

S ¥olinsls

Brake Specifications

Speciications Specilcation

Rotor inertia - Middle Usage - Holding
Fitting flange size mm 40 sqg. Rated voltage \ DC24 V£10%
) Without brake 0.4 Rated current A 0.25
Approximate mass : kg o
With brake 0.6 Static friction torque N-m = 0.16
Compatible amplifier model - DB6YZ41 Suction time ms =35
Voltage V AC200-240 V Release time ms = 20
Rated output W 50 Release voltage V = DC1V
Rated torque N-m 0.16
Instantaneous maximum torque N-m 0.56 Permissible Load
Rated current (stall current) A 0.68 Specifications
Instantaneous maximum current A 2.4 Radial N 68
Rated revolving speed r/min 3,000 Thrust N 58
Maximum revolving speed r/min 6.000
Torque constant N-m/A 0.25
Induced voltage constant per phase mV/(r/min) 8.8
Without brake 7.1
Rated power rate ) kW/s
With brake 5.8
Mechanical time Without brake 1.76
ms
constant With brake 2.15
Electrical time constant ms 0.74
Rotor moment of Without brake ) 5 0.036
ROLO! X10 "kg-m
inertia With brake & 0.043
0.6 Rotational Speed vs. Torque Derating Curve
' AC200 V| Without oil seal
T~ —, 100
0.5 S
50
= 0.4 9
5 g
Z 0.3 | Instantaneous-operation o O 20 40
9] range o
3 =
= e
S o2 o With oil seal
2 5 100
01F L . o BT
Continuous-operation e & 50
0.0 range
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
Motor Model MY500N2S |[MY500N2T | MY500A2S |MY500A2T
MY500N2K|MY500N2L |MY500A2K | MY500A2L
e = LL 66.4 72.0 106.8 112.4
~ ~ 040
- © = 155
2|8
== ST = | ore3h9
+t—-—-—tE | - =T =
o M3
=115 Depth 6
8.1-25 (L212 mm)
LL 25 (hmm
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1. Specifications

1. Motor

. MG500N2 [J[J*% (without brake) 50 2o S0
ipitor et MG500A2 [J[J%3k  (With brake) WI jégal MIa

Basic Specifications Brake Specifications

Speciications Specilcation

Rotor inertia - Middle Usage - Holding
Fitting flange size mm 40 sg. Rated voltage \Y DC24 V£10%
) Without brake 0.4 Rated current A 0.26
Approximate mass : kg o
With brake 0.6 Static friction torque N-m = 0.16
Compatible amplifier model - DB6YZ41 Suction time ms =35
Voltage V AC200-240 V Release time ms = 20
Rated output W 50 Release voltage V = DC1V
Rated torque N-m 0.16
Instantaneous maximum torque N-m 0.56 Permissible Load
Rated current (stall current) A 0.71 Specifications
Instantaneous maximum current A 2.4 Radial N 68
Rated revolving speed r/min 3,000 Thrust N 58
Maximum revolving speed r/min 6.000
Torque constant N-m/A 0.25
Induced voltage constant per phase mV/(r/min) 8.7
Without brake 6.4
Rated power rate . kW/s
With brake 5.3
Mechanical time Without brake 2.14
ms
constant With brake 2.58
Electrical time constant ms 0.65
Rotor moment of Without brake ) 5 0.040
ROLO! X107*kg'm
inertia With brake & 0.048
0.6 Rotational Speed vs. Torque Derating Curve
' AC200 V| Without oilseal
T~ —, 100
0.5 R
50
= 0.4 9
5 g
Z 0.3 | Instantaneous-operation o O 20 40
9] range o
> =
= e
S o2 o With oil seal
2 5 100
0.1 . . o BT
Continuous-operation S 50
00 range
o 1
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
A58 Motor Model MG500N2S | MG500N2T | MG500A2S | MG500A2T
Y % MG500N2K | MG500N2L | MG500A2K | MG500A2L
) g g ® LL 57.1 64.7 89.5 97.1
© 040
© = 155
Z—&7 g3
==f) == 8 = | ore3h9
Ht—-+-— 1= ==
o M3
L] 215 Depth 6
5,125 (L212 mm)
LL 25 (o *) The cable included in the MG500 series is 350 mm.
Please contact us if you need a 210 mm cable.
S 32 S-FLAG I Instruction Manual - EtherCAT -



1. Specifications

1. Motor

100 W

Motor Model :

MY101N2 []
201

[ sk
MY101A [k

Basic Specifications

Speciications Specilcation

(Without brake)
(With brake)

R¥elinsls

Brake Specifications

Rotor inertia - Middle Usage - Holding
Fitting flange size mm 40 sqg. Rated voltage \ DC24 V£10%
) Without brake 0.5 Rated current A 0.25
Approximate mass : kg o
With brake 0.8 Static friction torque N-m =032
Compatible amplifier model - DB6Z141 Suction time ms =35
Voltage V AC200-240 V Release time ms = 20
Rated output W 100 Release voltage V = DC1V
Rated torque N-m 0.32
Instantaneous maximum torque N-m 1.12 Permissible Load
Rated current (stall current) A 0.97 Specifications
Instantaneous maximum current A 3.3 Radial N 68
Rated revolving speed r/min 3,000 Thrust N 58
Maximum revolving speed r/min 6.000
Torque constant N-m/A 0.35
Induced voltage constant per phase mV/(r/min) 12.3
Without brake 17.4
Rated power rate ) kW/s
With brake 15.4
Mechanical time Without brake 1.10
ms
constant With brake 1.25
Electrical time constant ms 0.89
Rotor moment of Without brake ) 5 0.058
; j X10 "kg-m
inertia With brake & 0.066
Rotational Speed vs. Torque Derating Curve
AC'200V | Without oil seal
100
1.0 ‘\ X
S 50
= 9
Z 0.4 | Instantaneous-operation o O 20 40
v 7 range o
> =
= e
= 04 o With oil seal
R 5 100
02} . : 2 S0
Continuous-operation o & 50
00 range
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 0 20 40

Speed [r/min]

Brake
Oil Seal

Ambient Temperature ['C]

(mm)

Withou
M

Y101N2S |[MY101N2T|MY101A2S |MY101A2T
Motor Model
MY101N2K|MY101N2L|MY101A2K | MY101A2L
= = LL 82.4 88.0 122.8 128.4
~ ~ 040
- © = 15.5
<lo
] B2 o 1
— 3 o] e 3h9
+Ht—-—-—-- -H€ = 1=
© '\D/B th 6
= 21, ol P
51425 M4 (L212 mm)
LL 25 (i
S-FLAG T Instruction Manual - EtherCAT - =l 33
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1. Specifications

1. Motor

. MG10TN2 [J[J*% (without brake) 100 2o S0
ipitor et MGT0TA2 [J[J== (with brake) WI jégal MIa

Basic Specifications Brake Specifications
Speciications Speciications
Rotor inertia Middle Usage Holding
Fitting flange size mm 40 sg. Rated voltage \Y DC24 V£10%
) Without brake 0.5 Rated current A 0.26
Approximate mass : kg o
With brake 0.7 Static friction torque N-m =032
Compatible amplifier model - DB6Z141 Suction time ms =35
Voltage V AC200-240 V Release time ms = 20
Rated output W 100 Release voltage V = DC1V
Rated torque N-m 0.32
Instantaneous maximum torque N-m 1.12 Permissible Load
Rated current (stall current) A 0.99 Specifications
Instantaneous maximum current A 34 Radial N 68
Rated revolving speed r/min 3,000 Thrust N 58
Maximum revolving speed r/min 6.000
Torque constant N-m/A 0.37
Induced voltage constant per phase mV/(r/min) 12.7
Without brake 15.5
Rated power rate . kW/s
With brake 13.8
Mechanical time Without brake 1.28
ms
constant With brake 1.43
Electrical time constant ms 0.78
Rotor moment of Without brake ) 5 0.065
ROLO! X107*kg'm
inertia With brake & 0.073
Rotational Speed vs. Torque Derating Curve
AC'200V | Without oil seal
100
1.0 ‘\ )
S 50
€ 08 .%
> @
&£ (¢4 | Instantaneous-operation o O 20 40
v 7 range o
> =
S 04 |9 With oil seal
2 5 100
0.2 2 SN 60
Continuous-operation e 8 50
00 range
o 1
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
A58 | Motor Model MGTOTN2S |MG101TN2T | MG101A2S | MG101A2T
\‘\’fk MG10TN2K | MG10TN2L | MG101A2K | MG101A2L
(") g Yl (%) 70.7 783 103.1 1107
o <'> 040
© = 155
Z—&7 g3
—F1, SS9 ] - 3h9
Ht—-+-— 1= =
o M3
L] 215 ’ Depth 6
8.1125 M4 (L212 mm)
LL 25 (o *) The cable included in the MG101 series is 350 mm.

Please contact us if you need a 210 mm cable.
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1. Specifications

1. Motor
200 W
. MX20TN2 [][ ]k  (without brake) 200 B0 Eo
Motor Model : MX201A2 [ ][ sk (With brake) wl jg-zal H:llla

Basic Specifications

Brake Specifications

Sonicn Specilcation

Rotor inertia Usage Holding
Fitting flange size mm 60 sg. Rated voltage \ DC24 V£10%
) Without brake 0.8 Rated current A 0.3
Approximate mass : kg o
With brake 1.3 Static friction torque N-m = (.27
Compatible amplifier model - DB61241 Suction time ms =50
Voltage V AC200-240 V Release time ms = 15
Rated output W 200 Release voltage V = DC1V
Rated torque N-m 0.64
Instantaneous maximum torque N-m 1.91 Permissible Load
Rated current (stall current) A 1.7 Specifications
Instantaneous maximum current A 5.2 Radial N 245
Rated revolving speed r/min 3,000 Thrust N 98
Maximum revolving speed r/min 6.000
Torque constant N-m/A 0.41
Induced voltage constant per phase mV/(r/min) 14.3
Without brake 29.9
Rated power rate ) kW/s
With brake 24.7
Mechanical time Without brake e 0.68
constant With brake 0.83
Electrical time constant ms 2.53
ROt?T moment of Without brake X 10-"kg-m’ 0.14
inertia With brake 0.16
Rotational Speed vs. Torque Derating Curve
25 AC'200V | Without oil seal
—, 100
2.0 &
_ o 90
£ N =
= 1.5 - (2
& Instantaneous-operation \ o 0 20 40
9] range o
3 1.0 = -
o ! O With oil seal
2 = 100
0.5 —— E % ——75
Continuous-operation ©
0.0 range T~ e
o 1
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
LL 76.5 113.0
S
© 060
ik 25
ol < | 5h9
I - B 7j7 M5
il j = Depth10
o M5 (L212 mm)
LL 30 2
(o
S-FLAG I Instruction Manual - EtherCAT - =2l 35
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1. Specifications

1. Motor

MG201N2 ][]k

Motor Model: 2012 O #

Basic Specifications

(Without brake)

(With brake)

i B[ i B

Brake Specifications

Speciications Specilcation

Rotor inertia Middle Usage Holding
Fitting flange size mm 60 sg. Rated voltage \Y DC24 V£10%
) Without brake 0.9 Rated current A 0.3
Approximate mass : kg o
With brake 1.3 Static friction torque N-m = (.27
Compatible amplifier model - DB61241 Suction time ms =50
Voltage V AC200-240 V Release time ms = 15
Rated output W 200 Release voltage V = DC1V
Rated torque N-m 0.64
Instantaneous maximum torque N-m 1.91 Permissible Load
Rated current (stall current) A 1.7 Specifications
Instantaneous maximum current A 5.2 Radial N 245
Rated revolving speed r/min 3,000 Thrust N 98
Maximum revolving speed r/min 6.000
Torque constant N-m/A 0.41
Induced voltage constant per phase mV/(r/min) 14.3
Without brake 15.9
Rated power rate . kW/s
With brake 14.5
Mechanical time Without brake e 1.28
constant With brake 1.41
Electrical time constant ms 2.53
ROt?T moment of Without brake X 10-"kg-m’ 0.26
inertia With brake 0.28
Rotational Speed vs. Torque Derating Curve
25 AC'200V | Without oil seal
—, 100
2.0 &
= o 0
S 15 ™ &
Z Instantaneous-operation \ o 0 20 40
9] range o
3 1.0 = -
<2 O With oil seal
2 = 100
Continuous-operation ©
0.0 range T~ e
o 1
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
LL 78.0 108.5
- - 060
S= ‘ 25
=8 225
| < — | 5h9
e ===
= Depth10
il |
o M5 (L212 mm)
LL 30 2
(o
=2l 36 S-FLAG I Instruction Manual - EtherCAT -



1. Specifications

1. Motor

- MZ20TN2 [ 1% (Without brake)
Motor Model: 17501 A2 [ sk with brake)

Basic Specifications

il p [ [P B

Brake Specifications

Speciications Specilcation

Rotor inertia - High Usage - Holding
Fitting flange size mm 60 sg. Rated voltage \ DC24 V£10%
) Without brake 1.0 Rated current A 0.3
Approximate mass : kg o
With brake 1.5 Static friction torque N-m = (.27
Compatible amplifier model - DB61241 Suction time ms =50
Voltage V AC200-240 V Release time ms = 15
Rated output W 200 Release voltage V = DC1V
Rated torque N-m 0.64
Instantaneous maximum torque N-m 1.91 Permissible Load
Rated current (stall current) A 1.7 Specifications
Instantaneous maximum current A 5.2 Radial N 245
Rated revolving speed r/min 3,000 Thrust N 98
Maximum revolving speed r/min 6.000
Torque constant N-m/A 0.41
Induced voltage constant per phase mV/(r/min) 14.3
Without brake 9.3
Rated power rate ) kW/s
With brake 8.7
Mechanical time Without brake e 2.19
constant With brake 2.34
Electrical time constant ms 2.53
ROt?T moment of Without brake X 10-"kg-m’ 0.44
inertia With brake 0.46
Rotational Speed vs. Torque Derating Curve
25 AC'200V | Without oil seal
—, 100
2.0 &
_ o 90
£ \\ =
= 1.5 - (2
& Instantaneous-operation \ o 0 20 40
9] range o
3 1.0 = -
<2 O With oil seal
R = 100
Continuous-operation ©
0.0 range T~ e
o 1
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
LL 935 130.0
S
© 060
ik 25
ol < | 5h9
I - B 7j7 M5
il j = Depth10
o M5 (L=12 mm)
LL 30 2
(o
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1. Specifications

1. Motor
400 W
. MX401TN2 [J[J**  (without brake) 400 80 =@
Motor Model: \y401A2 %% with brake) wl jeu»zal HEI!|=

Basic Specifications

Brake Specifications

Sonicn Specilcation

Rotor inertia Usage Holding
Fitting flange size mm 60 sg. Rated voltage \Y DC24 V£10%
) Without brake 1.1 Rated current A 0.3
Approximate mass : kg o
With brake 1.6 Static friction torque N-m = (.27
Compatible amplifier model - DB62441 Suction time ms =50
Voltage V AC200-240 V Release time ms = 15
Rated output W 400 Release voltage V = DC1V
Rated torque N-m 1.27
Instantaneous maximum torque N-m 3.82 Permissible Load
Rated current (stall current) A 2.7 Specifications
Instantaneous maximum current A 8.5 Radial N 245
Rated revolving speed r/min 3,000 Thrust N 98
Maximum revolving speed r/min 6.000
Torque constant N-m/A 0.49
Induced voltage constant per phase mV/(r/min) 17.1
Without brake 71.8
Rated power rate . kW/s
With brake 63.8
Mechanical time Without brake e 0.45
constant With brake 0.51
Electrical time constant ms 2.92
Rotor moment of Without brake X 10-"kg-m’ 0.23
inertia With brake 0.25
Rotational Speed vs. Torque Derating Curve
5.0 AC200 V| Without oil seal
—, 100 ~—950
40 &
- N\ o 0
E N\ S
= 30 . N S
= Instantaneous-operation o 0 20 40
9] range o
3 20 = e
o 4 O With oil seal
o = 100
"0 k5 .
' Continuous-operation 5 50
00 range
o 1
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
LL 935 130.0
S
© 060
ik 25
ol < | 5h9
I - B 7j7 M5
il j = Depth10
o M5 (L212 mm)
LL 30 2
(o
S 38 S-FLAG I Instruction Manual - EtherCAT -



1. Specifications

1. Motor

Motor Model :

MG40TN2 ][] %%
MG401A2 [J[] 3%

(Without brake)
(With brake)

Basic Specifications

B [ L P B

Brake Specifications

Speciications Specilcation

Rotor inertia Middle Usage Holding
Fitting flange size mm 60 sg. Rated voltage \ DC24 V£10%
) Without brake 1.1 Rated current A 0.3
Approximate mass : kg o
With brake 1.5 Static friction torque N-m = (.27
Compatible amplifier model - DB62441 Suction time ms =50
Voltage V AC200-240 V Release time ms = 15
Rated output W 400 Release voltage V = DC1V
Rated torque N-m 1.27
Instantaneous maximum torque N-m 3.82 Permissible Load
Rated current (stall current) A 2.7 Specifications
Instantaneous maximum current A 8.5 Radial N 245
Rated revolving speed r/min 3,000 Thrust N 98
Maximum revolving speed r/min 6.000
Torque constant N-m/A 0.49
Induced voltage constant per phase mV/(r/min) 17.1
Without brake 33.7
Rated power rate ) kW/s
With brake 32.1
Mechanical time Without brake e 0.96
constant With brake 1.01
Electrical time constant ms 2.92
ROt?T moment of Without brake X 10-"kg-m’ 0.48
inertia With brake 0.51
Rotational Speed vs. Torque Derating Curve
50 AC'200V | Without oil seal
—, 100
4.0 R
50
= 9
£ \\ T
= Instantaneous-operation o 0 20 40
9] range o
3 20 = e
o 4 O With oil seal
<) = 100
"0 3 ~~—75
' Continuous-operation 5 50
00 range
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
LL 98.0 128.5
- - 60
S= ‘ 25
=8 225
| < — | 5h9
e ===
= Depth10
il |
o M5 (L212 mm)
LL 30 2
(o
S-FLAG I Instruction Manual - EtherCAT - =2l 39
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1. Specifications

1. Motor

Motor Model :

Basic Specifications

MZA0TN2 ][]k
MZ401TA2 [J[]*sk

(Without brake)
(With brake)

8 2lol =l

Brake Specifications

Speciications Specilcation

Rotor inertia - High Usage - Holding
Fitting flange size mm 60 sg. Rated voltage \Y DC24 V£10%
) Without brake 1.3 Rated current A 0.3
Approximate mass : kg o
With brake 1.8 Static friction torque N-m = (.27
Compatible amplifier model - DB62441 Suction time ms =50
Voltage V AC200-240 V Release time ms = 15
Rated output W 400 Release voltage V = DC1V
Rated torque N-m 1.27
Instantaneous maximum torque N-m 3.82 Permissible Load
Rated current (stall current) A 2.7 Specifications
Instantaneous maximum current A 8.5 Radial N 245
Rated revolving speed r/min 3,000 Thrust N 98
Maximum revolving speed r/min 6.000
Torque constant N-m/A 0.49
Induced voltage constant per phase mV/(r/min) 17.1
Without brake 232
Rated power rate . kW/s
With brake 22.3
Mechanical time Without brake e 1.40
constant With brake 1.46
Electrical time constant ms 2.92
Rotor moment of Without brake X 10-"kg-m’ 0.70
inertia With brake 0.73
Rotational Speed vs. Torque Derating Curve
50 AC'200V | Without oil seal
—, 100 ~—950
40 &
- N\ o 0
E N\ S
= 30 . N S
= Instantaneous-operation o 0 20 40
9] range o
3 20 = e
o 4 O With oil seal
o = 100
"0 k5 .
' Continuous-operation 5 50
00 range
o 1
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
LL 110.5 147.0
S
© 060
ik 25
ol < | 5h9
I - B 7j7 M5
il j = Depth10
o M5 (L=12 mm)
LL 30 2
(o
= 40 S-FLAG I Instruction Manual - EtherCAT -



1. Specifications

1. Motor
750 W
- MX751N2 [ 1sk* (Without brake)
Motor Model: \iw751A2 CIT %% with brake) l L 7 I |.a

Basic Specifications

Brake Specifications

Sonicn Specilcation

Rotor inertia Usage Holding
Fitting flange size mm 80 sqg. Rated voltage \ DC24 V£10%
) Without brake 2.2 Rated current A 0.4
Approximate mass : kg o
With brake 3.0 Static friction torque N-m ="2139
Compatible amplifier model - DB63841 Suction time ms =70
Voltage V AC200-240 V Release time ms = 20
Rated output W 750 Release voltage V = DC1V
Rated torque N-m 2.39
Instantaneous maximum torque N-m 7.1 Permissible Load
Rated current (stall current) A 4.2 Specifications
Instantaneous maximum current A 12.2 Radial N 392
Rated revolving speed r/min 3,000 Thrust N 147
Maximum revolving speed r/min 6.000
Torque constant N-m/A 0.63
Induced voltage constant per phase mV/(r/min) 21.9
Without brake 77.5
Rated power rate ) kW/s
With brake 61.3
Mechanical time Without brake e 0.39
constant With brake 0.50
Electrical time constant ms 4.60
Rotor moment of Without brake X 10-"kg-m’ 0.74
inertia With brake 0.93
Rotational Speed vs. Torque Derating Curve
10.0 AC'200V | Without oil seal
—, 100 ~90
8.0 &
z o 50
= 60 \\ &
= Instantaneous-operation o 0 20 40
9] range \ o
3 4.0 = o
o o O With oil seal
o = 100 ~——
2.0 ~ g
Continuous-operation T~ S 50
0.0 range o
o 1
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
LL 107.3 1443
=
|
o~ 080
22 2
= ¥ =
[ 3 o . 6h9
wr _ i 7j7 ol \BM5
o Depth10
8ll3 -
L 35 M6 (L>14 mm)
[Jommm
S-FLAG I Instruction Manual - EtherCAT - Rl 41
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1. Specifications

1. Motor

MZ75TN2 ][]k

Motor Model: z751A2 O #*

Basic Specifications

(Without brake)

(With brake)

Bl Zlol =]l

Brake Specifications

Speciications Specilcation

Rotor inertia High Usage Holding
Fitting flange size mm 80 sg. Rated voltage \Y DC24 V£10%
) Without brake 2.5 Rated current A 0.4
Approximate mass : kg o
With brake 3.3 Static friction torque N-m ="2139
Compatible amplifier model - DB63841 Suction time ms =70
Voltage V AC200-240 V Release time ms = 20
Rated output W 750 Release voltage V = DC1V
Rated torque N-m 2.39
Instantaneous maximum torque N-m 7.1 Permissible Load
Rated current (stall current) A 4.2 Specifications
Instantaneous maximum current A 12.2 Radial N 392
Rated revolving speed r/min 3,000 Thrust N 147
Maximum revolving speed r/min 6.000
Torque constant N-m/A 0.63
Induced voltage constant per phase mV/(r/min) 21.9
Without brake 35.5
Rated power rate . kW/s
With brake 31.7
Mechanical time Without brake e 0.85
constant With brake 0.96
Electrical time constant ms 4.60
Rotor moment of Without brake X 10-"kg-m’ 1.60
inertia With brake 1.80
Rotational Speed vs. Torque Derating Curve
10.0 AC'200V | Without oil seal
—, 100 ~90
8.0 &
_ o 50
E N\ IS
= 6.0 N S
= Instantaneous-operation o 0 20 40
9] range \ o
3 4.0 = o
o o (e} With oil seal
o = 100 ~——
2.0 ~ g
Continuous-operation T~ S 50
00 range T~
o 1
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
LL 1223 159.3
=
|
o~ 080
= ¥ =
[ 3 o . 6h9
1=t = 1
o Depth10
8ll3 -
L 35 M6 (L>14 mm)
(Jmmmm
Rl 42 S-FLAG I Instruction Manual - EtherCAT -
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1. Specifications

RIVMAIVH

(mm)

850 W
. MJ851TN2 [J[J**  (without brake) 850} 17| =8
Motor Model : MJIB5TA2 [ sksk  (With brake) W] _bit Hm
Basic Specifications Brake Specifications
Speciications Speciications %
Rotor inertia - High Usage - Holding _(i’
Fitting flange size mm 130 sq. Rated voltage \ DC24 V£10% (E;
) Without brake 6.2 Rated current A 0.41 Q
Approximate mass : kg o =5
With brake 7.9 Static friction torque N-m =127 o)
Compatible amplifier model - DB65B41 Suction time ms =100 o
Voltage V AC200-240 V Release time ms = 60
Rated output W 850 Release voltage V = DC1V -
Rated torque N-m 5.39 §
Instantaneous maximum torque N-m 14.2 Permissible Load g
Rated current (stall current) A 6.9 Specifications -
Instantaneous maximum current A 17.0 Radial N 490
Rated revolving speed r/min 1,500 Thrust N 98
Maximum revolving speed r/min 3,000
Torque constant N-m/A 0.83
Induced voltage constant per phase mV/(r/min) 28.9
Without brake 211
Rated power rate ) kW/s
With brake 18.3
Mechanical time Without brake ms 2.7
constant With brake 3.1
Electrical time constant ms 8.45
Rotor moment of Without brake X 10-"kg-m’ 13.9
inertia With brake 16.0
150 Rotational Speed vs. Torque Derating Curve
’ AC 200V Without oil seal
—, 100
12.0 &
— N o 90
£ 90 IS
Z Instantaneous-operation o 0 20 40
>
08)_ 6.0 range g - l
o o With oil sea
3.0 - ?
Continuous-operation S 50
0.0 ra‘nge ‘
0 1,000 2,000 3,000 4,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
KBZ " LL 128.0 162.0
0130
KB LM 97.0 131.0
= R 58.0
© 35 275 KB1 70.0
~|< H
=3 a X\ % sho KB2 116.0 150.0
B | e ) | 1 . Eﬁm KB3 - 109.0
S = \u5
L} ! \ 0 Depth12
’ I
121 |6
3 L IR M8(L218 mm)
[
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1. Specifications

1. Motor
1 kW
. MXO5TN2 [ [ ]sksk  (Without brake) I 5@
Motor Model : MXO5TA2 [ ][ ] (With brake) |<W bit I |.a

Basic Specifications

Brake Specifications

Sonicn Specilcation

Rotor inertia

Usage Holding
Rated voltage \Y DC24 V£10%
Rated current A 0.47
Static friction torque N-m = =yt
Suction time ms =70
Release time ms = 20
Release voltage V = DC1V

Permissible Load

Specifcatios

Radial N
Thrust N

392
147

Fitting flange size mm 80 sg.
) Without brake 2.8
Approximate mass : kg
With brake 3.6
Compatible amplifier model - DB64A41
Voltage \ AC200-240 V
Rated output W 1,000
Rated torque N-m 3.18
Instantaneous maximum torque N-m 9.55
Rated current (stall current) A 5.2
Instantaneous maximum current A 15.2
Rated revolving speed r/min 3,000
Maximum revolving speed r/min 6.000
Torque constant N-m/A 0.65
Induced voltage constant per phase mV/(r/min) 229
Without brake 90.8
Rated power rate . kW/s
With brake 78.6
Mechanical time Without brake e 0.34
constant With brake 0.40
Electrical time constant ms 3.95
ROt?T moment of Without brake X 10-"kg-m’ 1.12
inertia With brake 1.29
Rotational Speed vs. Torque
10.0
AC 200 V
\b \\ Three—ph‘ase
8.0 N
— \ K Single-phase
a3 N
> 6.0 -
= Instantaneous-operation \
o range N
3 4.0 ~
) <
|_
2.0
Continuous-operation
00 range
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000

Speed [r/min]

210

019 h6
670 h7

LL 35

Derating Curve

Without oil seal

—. 100
X
o 50
T
(4
o O 20 40
=}
<) o
|9 100 With oil seal
2 75
T 50
(=4

0 20 40

Ambient Temperature ['C]

(mm)

Motor Model MX951N MX951A

LL 127.3 164.3

© 6 h9
7j7 o NB¢M5
o Depth10

= M6 (L214 mm)
I

B-1 [ S-FLAG I
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1. Specifications

T
>
A
=
>
A
m

. MX102N2 [J[Js*  (without brake) T 1008
hieilor ihieel! MX102A2 (][] %*  (With brake) |<Wl j.i"zal l H:lll

Basic Specifications Brake Specifications -
Speciications Speciications %
Rotor inertia - Low Usage - Holding _(i’
Fitting flange size mm 100 sq. Rated voltage \ DC24 V£10% (E;
) Without brake 39 Rated current A 1.0 Q
Approximate mass : kg P o
With brake 5.2 Static friction torque N-m =78 o)
Compatible amplifier model - DB64A41 Suction time ms =120 o
Voltage V AC200-240 V Release time ms = 30
Rated output W 1,000 Release voltage V = DC1V -
Rated torque N-m 3.18 §
Instantaneous maximum torque N-m 9.55 Permissible Load g
Rated current (stall current) A 6.6 Specifications -
Instantaneous maximum current A 19.9 Radial N 490
Rated revolving speed r/min 3,000 Thrust N 196
Maximum revolving speed r/min 5,000
Torque constant N-m/A 0.52
Induced voltage constant per phase mV/(r/min) 18.2
Without brake 52.3
Rated power rate ) kW/s
With brake 43.2
Mechanical time Without brake e 0.59
constant With brake 0.72
Electrical time constant ms 5.19
Rotor moment of Without brake X 10-"kg-m’ 1.94
inertia With brake 2.35
Rotational Speed vs. Torque Derating Curve
100 AC 200V | Without oil seal
\ __ 100
8.0 &
z o 50
= 60 : &
= Instantaneous-operation o 0 20 40
9] range o
3 4.0 5 Ao
o O With oil seal
R = 100
O
2.0 2
Continuous-operation S 50
range
0.0 | |
0 1,000 2,000 3,000 4,000 5,000 6,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
KBZ 5 LL 130.0 160.0
B LM 106.0 136.0
ol Depth10 LR 55.0
g@_ﬂ == 2|8 KB1 63.5
SE= i KB2 118.0 148.0
N I KB3 - 117.3

24 LM
LL LR

(mm)

M8(L>18 mm)
[ Josmgn
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1. Specifications

1. Motor

MM102N2 ][] %3%

Motor Model: 10242 5 #x

Basic Specifications

(Without brake)

(With brake)

8-

PO [

Brake Specifications

Speciications Specilcation

Rotor inertia - High Usage - Holding
Fitting flange size mm 130 sq. Rated voltage \Y DC24 V£10%
) Without brake 5.6 Rated current A 1.0
Approximate mass : kg o
With brake 7.0 Static friction torque N-m =19155
Compatible amplifier model - DB64A41 Suction time ms =120
Voltage V AC200-240 V Release time ms = 30
Rated output W 1,000 Release voltage V = DC1V
Rated torque N-m 4.77
Instantaneous maximum torque N-m 14.3 Permissible Load
Rated current (stall current) A 5.6 Specifications
Instantaneous maximum current A 16.8 Radial N 490
Rated revolving speed r/min 2,000 Thrust N 196
Maximum revolving speed r/min 3,000
Torque constant N-m/A 0.88
Induced voltage constant per phase mV/(r/min) 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
ROt?T moment of Without brake X 10-"kg-m’ 4.56
inertia With brake 6.24
Rotational Speed vs. Torque Derating Curve
150 | AC200V' Without oil seal
\ _. 100
12.0 \ Three-phase X
S 50
'g \ Single-phase .g
- 9.0 \ &
Z Instantaneous-operation \ o O 20 40
>
g 60 range \ &
<2 ) With oil seal
° N 100
3.0 9
Continuous-operation S 50
range
0.0 ! !
0 1,000 2,000 3,000 4,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
KB2
kB3 LL 128.0 153.0
KB LM 97.0 122.0
o= (R 55.0
© 43 55 KB1 57.5
N L N $145 (4]
o o — 8ho KB2 116.0 141.0
i 1l B E»'\ KB3 = 102.8
=\
L1 ! Depth20
i _\- 9
1216 -
3 L IR M8(L218 mm)
[ (mm)
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1. Specifications

1. Motor

Motor Model :

Basic Specifications

MHT02N2 ][]
MH102A2 [J[ ]

(Without brake)
(With brake)

R L

Brake Specifications

8-

Speciications Specilcation

Rotor inertia - High Usage - Holding
Fitting flange size mm 130 sq. Rated voltage \ DC24 V£10%
) Without brake 7.6 Rated current A 1.0
Approximate mass : kg o
With brake 9.0 Static friction torque N-m =19155
Compatible amplifier model - DB64A41 Suction time ms =120
Voltage V AC200-240 V Release time ms = 30
Rated output W 1,000 Release voltage V = DC1V
Rated torque N-m 4.77
Instantaneous maximum torque N-m 14.3 Permissible Load
Rated current (stall current) A 5.6 Specifications
Instantaneous maximum current A 16.8 Radial N 490
Rated revolving speed r/min 2,000 Thrust N 196
Maximum revolving speed r/min 3,000
Torque constant N-m/A 0.88
Induced voltage constant per phase mV/(r/min) 30.9
Without brake 9.2
Rated power rate ) kW/s
With brake 8.6
Mechanical time Without brake s 4.17
constant With brake 4.43
Electrical time constant ms 10.1
ROt?T moment of Without brake X 10-"kg-m’ 249
inertia With brake 26.4
Rotational Speed vs. Torque Derating Curve
150 | AC200V' Without oil seal
\ _. 100
12.0 \ Three-phase X
S 50
'g \ Single-phase .g
- 9.0 \ &
Z Instantaneous-operation \ o O 20 40
>
o 60 range \ o
<2 O With oil seal
S N 100
3.0 9
Continuous-operation S 50
range
0.0 ‘ ‘
0 1,000 2,000 3,000 4,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
KB2
kB3 LL 163.0 188.0
KB LM 132.0 157.0
© = LR 70.0
© 43 55 KB1 925
= L N $145 (4t ]
o o 8 ho KB2 151.0 176.0
e 1l ) Eﬁ'\ K83 - 137.8
=\
L1 ! Depth20
i _\- 9
1216 -
3 L IR M8(L218 mm)
[ (mm)
S-FLAG I Instruction Manual - EtherCAT - B-1 v
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1. Specifications

1. Motor

1.3 kW

Motor Model :

MJ132N2 ][]k
MJ132A2 [ ] %%

Basic Specifications

Speciications Specilcation

(Without brake)
(With brake)

2 2)elia 213

Brake Specifications

Rotor inertia - High Usage - Holding
Fitting flange size mm 130 sq. Rated voltage \Y DC24 V£10%
) Without brake 7.7 Rated current A 0.41
Approximate mass : kg o
With brake 9.8 Static friction torque N-m = ([C)e)
Compatible amplifier model - DB67C41 Suction time ms =100
Voltage V AC200-240 V Release time ms = 60
Rated output W 1,300 Release voltage V = DC1V
Rated torque N-m 8.34
Instantaneous maximum torque N-m 23.3 Permissible Load
Rated current (stall current) A 10.7 Specifications
Instantaneous maximum current A 28.0 Radial N 686
Rated revolving speed r/min 1,500 Thrust N 343
Maximum revolving speed r/min 3,000
Torque constant N-m/A 0.85
Induced voltage constant per phase mV/(r/min) 29.8
Without brake 34.6
Rated power rate . kW/s
With brake 31.3
Mechanical time Without brake ms 21
constant With brake 2.3
Electrical time constant ms 8.42
Rotor moment of Without brake X 10-"kg-m’ 19.8
inertia With brake 21.9
250 Rotational Speed vs. Torque Derating Curve
' AC 200V Without oil seal
100
20.0 \ R
_ AN o %0
E1s0 IS
Z Instantaneous-operation o 0 20 40
>
5100 ranee S
o |9 - With oil seal
] e~ 1
" 50 P~ | kS
Continuous-operation S 50
0.0 Ll53 :
0 1,000 2,000 3,000 4,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
KBZ " LL 128.0 153.0
0130
KB LM 97.0 1220
o= (R 55.0
. | 8% 28 KB1 57.5
B a % KB2 116.0 141.0
i o] Bh9 : :
i 1l B E KB3 - 102.8
o W5
L1 ! ~i Depth12
i 1
1216
3 L IR M8(L218 mm)
[ (mm)
S 48 S-FLAG I Instruction Manual - EtherCAT -



1. Specifications

1. Motor

1.5 kW

. MX152N2 )
Motor Model : 15242 (10

Basic Specifications

(Without brake)
(With brake)

)2/

Brake Specifications

Speciications Speciications
Low

13

Rotor inertia - Usage - Holding
Fitting flange size mm 100 sq. Rated voltage \ DC24 V£10%
) Without brake 49 Rated current A 1.0
Approximate mass : kg o
With brake 6.2 Static friction torque N-m =718
Compatible amplifier model - DB66B41 Suction time ms =120
Voltage V AC200-240 V Release time ms = 30
Rated output W 1,500 Release voltage V = DC1V
Rated torque N-m 4.77
Instantaneous maximum torque N-m 14.3 Permissible Load
Rated current (stall current) A 8.2 Specifications
Instantaneous maximum current A 249 Radial N 490
Rated revolving speed r/min 3,000 Thrust N 196
Maximum revolving speed r/min 5,000
Torque constant N-m/A 0.64
Induced voltage constant per phase mV/(r/min) 22.3
Without brake 81.4
Rated power rate ) kW/s
With brake 70.2
Mechanical time Without brake e 0.50
constant With brake 0.57
Electrical time constant ms 5.95
Rotor moment of Without brake X 10-"kg-m’ 2.80
inertia With brake 3.25
Rotational Speed vs. Torque Derating Curve
150 AC 200V | Without oil seal
—, 100
12.0 &
= \ o 50
= 9.0 &
= Instantaneous-operation o 0 20 40
9] range o
3 6.0 = L
o \ ) With oil seal
2 F 100
3.0 5
' Continuous-operation N 5 50
range
0.0 | |
0 1,000 2,000 3,000 4,000 5,000 6,000 0 20 40

Speed [r/min]

Ambient Temperature ['C]

(mm)

Motor Model MX152N MX152A

KBZKBS LL 149.0 179.0
TL LM 125.0 155.0
Depth10 LR 55.0
@ 2z KB1 825
g5 Tatn z2 '
Flels| = KB2 137.0 167.0
— |00 t
= KB3 136.3
10, .3
24 LM T M8(L>18 mm)
LL LR [ (mm)
S-FLAG T Instruction Manual - EtherCAT - R 49
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1. Specifications

1. Motor

MM152N2 ][] %3%

Motor Model: 15242 05 #x

Basic Specifications

(Without brake)

(With brake)

=

B[ [

Brake Specifications

Speciications Specilcation

Rotor inertia - High Usage - Holding
Fitting flange size mm 130 sq. Rated voltage \Y DC24 V£10%
) Without brake 7.0 Rated current A 1.0
Approximate mass : kg o
With brake 8.4 Static friction torque N-m =19155
Compatible amplifier model - DB66B41 Suction time ms =120
Voltage V AC200-240 V Release time ms = 30
Rated output W 1,500 Release voltage V = DC1V
Rated torque N-m 7.16
Instantaneous maximum torque N-m 215 Permissible Load
Rated current (stall current) A 9.0 Specifications
Instantaneous maximum current A 27 Radial N 490
Rated revolving speed r/min 2,000 Thrust N 196
Maximum revolving speed r/min 3,000
Torque constant N-m/A 0.81
Induced voltage constant per phase mV/(r/min) 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 X 10-"kg-m’ 6.67
inertia With brake 8.35
Rotational Speed vs. Torque Derating Curve
250 AC 200V | Without oil seal
—, 100
20.0 AN x
z \ o 0
- 15.0 \ &
Z Instantaneous-operation o 0 20 40
9] range o
310.0 = L
S (e} With oil seal
R F 100
°
5.0 ~s 9
Continuous-operation S 50
range
0.0 ! !
0 1,000 2,000 3,000 4,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
KB2
kB3 LL 1455 170.5
KB LM 1145 1395
o= (R 55.0
© 43 55 KB1 75.0
N L N $145 (4t ]
o o — 8ho KB2 1335 158.5
i 1l B E»'\ KB3 - 120.3
=\
L1 ! Depth20
i _\- 9
1216 -
3 L IR M8(L218 mm)
[ (mm)
=Sl 50 S-FLAG I Instruction Manual - EtherCAT -



1. Specifications

1. Motor

Motor Model :

MH152N2 ][] s%*
MH152A2 [J[ ]

Basic Specifications

(Without brake)
(With brake)

= Z)elio)

Brake Specifications

8-

Speciications Specilcation

Rotor inertia - High Usage - Holding
Fitting flange size mm 130 sq. Rated voltage \ DC24 V£10%
) Without brake 9.0 Rated current A 1.0
Approximate mass : kg o
With brake 10.4 Static friction torque N-m =19155
Compatible amplifier model - DB66B41 Suction time ms =120
Voltage V AC200-240 V Release time ms = 30
Rated output W 1,500 Release voltage V = DC1V
Rated torque N-m 7.16
Instantaneous maximum torque N-m 215 Permissible Load
Rated current (stall current) A 9.0 Specifications
Instantaneous maximum current A 27 Radial N 490
Rated revolving speed r/min 2,000 Thrust N 196
Maximum revolving speed r/min 3,000
Torque constant N-m/A 0.81
Induced voltage constant per phase mV/(r/min) 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 X 10-"kg-m’ 3712
inertia With brake 38.65
Rotational Speed vs. Torque Derating Curve
250 AC 200V | Without oil seal
—, 100
20.0 AN x
— \ kel 50
£ 15.0 \ )
Z Instantaneous-operation o 0 20 40
9] range o
310.0 = L
S (e} With oil seal
R F 100
O
5.0 ~ 9
Continuous-operation S 50
range
0.0 ! !
0 1,000 2,000 3,000 4,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
KBZ " LL 180.5 2055
KB LM 1495 1745
o= LR 70.0
© 43 55 KB1 1100
N L N $145 (4]
5;; o 8ho KB2 168.5 193.5
A — 1 |— ) Eﬁ'\ K83 - 155.3
=\
L1 ! Depth20
i _\- 9
121 |6 -
3 L IR M8(L218 mm)
[ (mm)
S-FLAG I Instruction Manual - EtherCAT - S 51
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1. Specifications

1. Motor
2 kW
. MX202N2 [J[Jsk3%  (Without brake) = 1008 ,
Motor Model: \ix502A2 (% with brake) |<W| jégal I H:l!| O @

Basic Specifications

Brake Specifications

Sonicn Specilcation

Rotor inertia Usage Holding
Fitting flange size mm 100 sq. Rated voltage \Y DC24 V£10%
) Without brake 6.0 Rated current A 1.0
Approximate mass : kg o
With brake 7.3 Static friction torque N-m =718
Compatible amplifier model - DB68C41 Suction time ms =120
Voltage V AC200-240 V Release time ms = 30
Rated output W 2,000 Release voltage V = DC1V
Rated torque N-m 6.37
Instantaneous maximum torque N-m 19.1 Permissible Load
Rated current (stall current) A 11.3 Specifications
Instantaneous maximum current A 33.9 Radial N 490
Rated revolving speed r/min 3,000 Thrust N 196
Maximum revolving speed r/min 5,000
Torque constant N-m/A 0.62
Induced voltage constant per phase mV/(r/min) 21.7
Without brake 110.2
Rated power rate . kW/s
With brake 99.2
Mechanical time Without brake e 0.50
constant With brake 0.56
Electrical time constant ms 5.44
Rotor moment of Without brake X 10-"kg-m’ 3.68
inertia With brake 4.09
Rotational Speed vs. Torque Derating Curve
200 AC 200V | Without oil seal
—, 100
16.0 &
= \ o 50
=120 &
= Instantaneous-operation o 0 20 40
9] range o
3 8.0 = L
o © \ o With oil seal
2 F 100
40 k5
' Continuous-operation N 5 50
0.0 LU :
0 1,000 2,000 3,000 4,000 5,000 6,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
.
==
6h9
KBZ 5 0100 O LL 168.0 198.0
KB1 —1 M; LM 144.0 174.0
ﬁ ol ﬁ = Depihio IR 55.0
a |
g/<] T é% %% 1 I KB1 101.5
SE= i KB2 156.0 186.0
N I KB3 - 155.3
o 0
24 LM M8(L218 mm)
LL LR Dmm (mm)
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1. Specifications

1. Motor

Motor Model :

Basic Specifications

MM202N2 [J[]sks (without brake)
MM202A2 [ ] %3k

(With brake)

BN e

Brake Specifications

8-

Speciications Specilcation

Rotor inertia - Middle Usage - Holding
Fitting flange size mm 130 sq. Rated voltage \ DC24 V£10%
) Without brake 8.4 Rated current A 1.0
Approximate mass : kg o
With brake 9.8 Static friction torque N-m =19155
Compatible amplifier model - DB68C41 Suction time ms =120
Voltage V AC200-240 V Release time ms = 30
Rated output W 2,000 Release voltage V = DC1V
Rated torque N-m 9.55
Instantaneous maximum torque N-m 28.6 Permissible Load
Rated current (stall current) A 11.9 Specifications
Instantaneous maximum current A 35.7 Radial N 490
Rated revolving speed r/min 2,000 Thrust N 196
Maximum revolving speed r/min 3,000
Torque constant N-m/A 0.85
Induced voltage constant per phase mV/(r/min) 29.6
Without brake 104.9
Rated power rate ) kW/s
With brake 87.9
Mechanical time Without brake 0.58
ms
constant With brake 0.69
Electrical time constant ms 12.2
Rotor moment of Without brake 4 P 8.70
! ! X10 "kg-m
inertia With brake & 10.38
Rotational Speed vs. Torque Derating Curve
30.0 AC 200V | Without oil seal
100
25.0 \\ )
S 50
— 9
E 20.0 §
Z 15.0 | Instantaneous-operation o O 20 40
[T range o
8_ ‘ ‘ o With oil seal
pudt |
S 10.0 F 100
| i g
508 Continuous-operation 5 50
range
0.0 ! !
0 1,000 2,000 3,000 4,000 0 20 40
Speed [r/min] Ambient Temperature ['C]
(mm)
KBZ " LL 163.0 188.0
KB LM 132.0 157.0
o= R 55.0
© 43 55 KB1 925
N L N $145 (4]
o o — 8ho KB2 151.0 176.0
e 1l ) Eﬁ'\ KB3 - 137.8
=\
L1 ! Depth20
i _\- 9
121 |6 -
3 L IR M8(L218 mm) o
S-FLAG I Instruction Manual - EtherCAT - =S 53
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1. Specifications

2. Encoder

1. Specifications

Motor model

Resolution

Environmental Ambient operating temperature

requirements External disturbance magnetic field

Power Voltage
supply Current consumption

ectrical External Voltage
e lee battery Current consumption

specifications
Multi-turn count

Maximum revolving speed
Count-up direction

Communication Transmission method

specification Communication speed

MOCICICIP2CIA 5
MOCICICIB20IA %
=23 17 17

bit

bit bit

ENcoDEA

MOOCIOIN2CJA %
MOCICICIA2JA =

MOCICIEIN2CIN = 5
MOCICEIA2IN 3 =

ENCoDER ENncoDER

Absolute 23 bit Absolute 17 bit
0-90°C 0-85°C

+£2 mT (20 G) or below

DC 4.5 to 5.5 V (Power supply ripple = 5%)

Incremental 17 bit

80 mA typ. *V 160 mA typ. ¢V

DC 2.7-40V DC2.4-42V -
15 LA typ. 2 10 pA typ. 2 -
65,536 counts -
6,000 r/min

ccw 3

Half-duplex asynchronous serial communication
4.0 Mbps 2.5 Mbps

=1) Inrush-current is not included.

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

*3) 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. (17 bit encoder)
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.

=il 54 S-FLAG I

Instruction Manual - EtherCAT -
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1. Specifications

I
>
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g
>
A
m

3. Amplifiers

1. Model Codes

—
Models E 41 i}
(@)
(;;‘:
5
(@]
Z

Input Power Supply
Main Circuit Power & Control Power

Specifications
Specifications

6 AC200-240 V ) 41 EtherCAT w
(*) Single- or Three-phase option depends on compatible motor. 5
50-750 W : Single-phase el
1 kW : Single-phase / Three-phase =
850 W, 1.3-2 kW : Three-phase Q
Compatible Motor Amplifier Main circuit power
Code Motor Rated Power| Motor Models == Code Supply
Y 50 W ML[1500 z 50 W
z 100 W MI1101 1 100 W
1 200 W M[]201 2 200 W
2 400 W M[1401 4 400 W
3 750 W ML1751 8 750 W
MX951 A 1 kW
4 1 kW M[1102 B 1.5 kW
5 850 W MJ851 C 2 kW
6 1.5 kW M[1152
7 1.3 kW MJ132
8 2 kW M[]1202

S-FLAG T Instruction Manual - EtherCAT - R 55



1. Specifications

3. Amplifier

2. Names of parts

: Motor rated | 50! 100 200
Figure 1 output power | a[ W W
Amplifier DB6YZ41 DB61241
model DB6Z141 Mounting holes

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

Mounting holes
with spring washer

M4 (Effective depth = 5 mm) two locations
(Same as bottom side)

USB connector

Used for parameter settings, tuning,
and status display in the dedicated
software "S-TUNE "

User I/O connector
e User 1/0, ABZ output

Setting panel

Used for EtherCAT communication node
address setting and status display

Hazardous voltage display LED

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

Main power / Control power input

Main power input, Control power input,
and Regenerative resistor connection

Motor power output

Motor power output

1NN

ECIN, ECOUT connector

EtherCAT communication connector

A

Mounting notch

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

FG (Protective earth) terminal Encoder connector

Two terminals: _ _ Encoder connection
Attached M4x8 mm screw with spring washer

Motor rated 400

Figure 2 output power 2%

Amplifier DB62441
model .
Mounting holes

2 5.5 (one location)

The recommended screw: M5x12 mm,

with spring washer

Mounting holes

M4 (Effective depth = 5 mm) two locations
(Same as bottom side)

USB connector

Used for parameter settings, tuning,
and status display in the dedicated
software "S-TUNE "

User I/O connector
User 1/0, ABZ output

Setting panel

Used for EtherCAT communication node
address setting and status display

Hazardous voltage display LED

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

Main power / Control power input

Main power input, Control power input,
and Regenerative resistor connection

b | ECIN, ECOUT connector

EtherCAT communication connector

Mounting notch

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

Motor power output

Motor power output

=\

W

FG (Protective earth) terminal / Encoder connector

Two terminals: _ _ Encoder connection
Attached M4x8 mm screw with spring washer

R 56 S-FLAG T Instruction Manual - EtherCAT -



1. Specifications

3. Amplifier

Motor rated

Figure 3 output power
Amplifier DB63841
model DB64A41

Mounting holes

M4 (Effective depth = 5 mm) two locations
(Same as bottom side)

Mounting holes

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

USB connector

Setting panel

Used for EtherCAT communication node
address setting and status display

Hazardous voltage display LED

Used for parameter settings, tuning,
and status display in the dedicated
software "S-TUNE T "

User I/O connector

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

Accessories

User 1/0, ABZ output

ECIN, ECOUT connector

Main power / Control power input

Main power input, Control power input,
and Regenerative resistor connection

Motor power output

Motor power output

=N

FG (Protective earth) terminal /

EtherCAT communication connector

'\I\/\ounting notch

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

Encoder connector

Two terminals:
Attached M4x8 mm screw with spring washer

Motor rated

Figure 4 output power
Amplifier DB65B41 DB67C41
model DB66B41 DB68C41

Mounting holes

M4 (Effective depth = 5 mm) two locations
(Same as bottom side)

Setting panel

Used for EtherCAT communication node

Encoder connection

830 =] = =
w {KW {KW {|<W

Mounting holes

2 5.5 (two locations)
The recommended screw: M5x12 mm,
with spring washer

USB connector

address setting and status display

Hazardous voltage display LED

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

Used for parameter settings, tuning,
and status display in the dedicated
software "S-TUNE T "

User I/O connector

Terminal block

Main power input, Control power input,
Regenerative resistor connection,
and Motor power output
(The recommended terminal:
2-4S insulation coating ring crimp terminals)

User 1/0, ABZ output

\ Mounting hole

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

ECIN, ECOUT connector

FG (Protective earth) terminal

Two terminals:
Attached M4x8 mm screw with spring washer

EtherCAT communication connector

Encoder connector

Encoder connection

S-FLAG T Instruction Manual
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1. Specifications

3. Amplifier

3. Specifications

Basic Specifications

Speciications

Amplifier model DB6YZ41 DB6Z141 DB61241 DB62441 DB63841
MI500 MCJ101 MJ201 MJ401 M751
Compatible Motor 50 100 ‘200 400
W W W W ﬂ
External dimensions (See "Dimensions")
Mass (Kg) 0.8 1.0 1.1

. 5 L1006
Main circuit power & Control power SRR AN U= 0

50 / 60 Hz
Input current (Arms typ) 0.9 1.5 2.6 4.6 7.6
Control type Three-phase PWM inverter sine-wave driven
Rated current (A) 0.7 1.0 1.7 2.7 4.2
Output
Rating

Output frequencies (Hz) 0 - 500

Encoder feedback 23 bit / 17 bit single-turn absolute
(The product can function as a multi-turn absolute type when batteries are added.)

Input 7-point (24VDC system, photo-coupler input insulation)
Control

signal (2 ) _ )
Output 3-point (24VDC system, photo-coupler output insulation)

EtherCAT (Topology: "Daisy chain", "Star", or "Ring" are available)
USB : connection to PC with "S-TUNE " installed

Amplifier status display function 2 digits of 7-segment display on Setup Panel
(Indicate EtherCAT node ID)

Communication function

Amplifier status display function

Regeneration function A regenerative resistor may be installed externally ¢3)
Dynamic brake Built-in

Speed observer Available

Auto-tuning Available

Encoder output Division/Multiplication Available

Tuning & Function Setup Available through the S-FLAGT setup software "S-TUNEL"
. By hardware Overvoltage, low voltage, Overcurrent, Abnormal temperature, Overload
Protective
functions o - _
By software Overspeed, Position deviation too high, Parameter errors, Encoder error
Alarm Log Can be referenced with the setup software "S-TUNEI"

R 58 S-FLAG T Instruction Manual - EtherCAT -



d

1. Specifications

T
>
A
=
>
A
m

3. Amplifier

Items Specifications

Amplifier model DB64A41 DB65B41 DB66B41 DB67C41 DB68C41 —_—
MX951 M[1102 MJ851 M[152 MJ132 M[1202 _Lé\
Compatible Motor T T 850 1s 13 2 M
<KW <KW W <KW I<W I<W Q
=
Q
External dimensions (See "Dimensions") g
@
Mass (Kg) 1.1 2.0

o o 1) +109
Main circuit power & Control power TINTEENEBRACANI=AA0 W 221053 w
50 / 60 Hz >
Single-phase : 9.9 3
Input current (Arms typ) Three-phase : 5.3 5.3 6.3 8.1 9.2 —g
Control type Three-phase PWM inverter sine-wave driven L
Rated current (A) 5.8 5.8 6.9 9.5 10.7 12.2
Output
Rating

Output frequencies (Hz)  0-500

Encoder feedback 23 bit / 17 bit single-turn absolute
(The product can function as a multi-turn absolute type when batteries are added.)

Input 7-point (24VDC system, photo-coupler input insulation)
Control

signal (2 ) _ _
Output 3-point (24VDC system, photo-coupler output insulation)

EtherCAT (Topology: "Daisy chain", "Star", or "Ring" are available)
USB : connection to PC with "S-TUNE II" installed

Amplifier status display function 2 digits of 7-segment display on Setup Panel
(Indicate EtherCAT node ID)

Communication function

Amplifier status display function

Regeneration function A regenerative resistor may be installed externally 3
Dynamic brake Built-in

Speed observer Available

Auto-tuning Available

Encoder output Division/Multiplication Available

Tuning & Function Setup Available through the S-FLAGI setup software "S-TUNET"
. By hardware Overvoltage, low voltage, Overcurrent, Abnormal temperature, Overload
Protective
functions
By software Overspeed, Position deviation too high, Parameter errors, Encoder error
Alarm Log Can be referenced with the setup software "S-TUNET"
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1. Specifications

3. Amplifier

Notice

*1) In the Amplifier DB64A41 (1 kW), single-phase can be used for primary circuit power source.
To use single-phase 200 to 240 VAC, connect it to the primary circuit power connectors L1 and L3.
For the control power supply, connect L1 and L3 of the main circuit power supply to L1C and L2C, respectively.

Speciications

Amplifier Model DB64A41
Compatible Motor L v (VX951 012000 %4, M 110200 2 (00 ##)

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

. - 50/60 Hz 50/60 Hz
Primary Circuit
Power Supply Rated at 4.5 A (200 VAC ?nput) Rated at 8.6 A (200 VAC ?nput)
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 to User I/0 with reinforced isolation from hazardous
voltage.
As a countermeasure against amplifier failure, install overcurrent protection or use power output capacity of no
higher than 100 W.

*3) Regenerative resistor values do not guarantee optimal performance. If the generated heat temperature becomes too
high, increase the resistance value or select a resistor whose allowable power is larger enough. Whether or not a
regenerative resistor installation is necessary can be checked on the Setup Panel or S-TUNET .
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1. Specifications

3. Amplifier

Standard I/0O

Speciications

CW limit sensor, CCW limit sensor, Home sensor, External latch(2-point), Alarm reset,

Control input

Control output

Emergency stop

Brake release, Alarm status, Servo ready

Operation mode

Operation mode

EtherCAT communication mode, test mode through S-TUNET

Environmental Specification

Ambient temperature
Ambient humidity

Atmosphere for operation
and storage

Altitude
Vibration

Dielectric strength
Electric shock protection
Overvoltage category

Installation environment

For operation: 0 to 55C, For storage: —20 to 65C
For operation/For storage: 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

< 58m/s’ (0.6 G)
10 to 60 Hz (no continuous operation allowed at frequency of resonance)

AC 1,500 V for one minute across the primary and FG
Class I (mandatory grounding)
I

Pollution degree 2

EtherCAT communication Specifications

Device Profile

Control mode

hm method (homing mode)
Synchronous mode

Cycle Time

CoE (CANOpen over EtherCAT)

csp, csv, cst, hm

1-6, 17-22, 33-37

DC (Synchronized), FreeRun (not-Synchronized)
250 ps, 500 ps, 1 ms, 2 ms, 4 ms

S-FLAG T Instruction Manual - EtherCAT -
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1. Specifications
3. Amplifier
4. External Dimensions |

4. External Dimensions

. Motor rated 50 100 200
Figure 1 output power W @ @

Amplifier DB6YZ41

model  ppez141 2-M4: Depth 6 11 ‘
DB61241 [CH
S @ [] L] ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ 0000000000
2 UUUOUUUUUUUUUUUUUW
@ 150 | 255 5

T == — Mﬂrt :ka

U P

150

160

30)
9 =l A [ElALIR ? 35
3 D000000000000003000 0000000
2-M4: Depth 6 111 ! (mm)
Figure 2 e power %
Amplifier DB62441
model
2-M4: Depth 6 111
(5)
@) 150 ‘ 255 5
f L RN
T s i —
| T .
ﬂ l ©) I
% o
: R
| il i A —H—t
IS ! 255 ! ! ©
30)
= ) AlEp g 9| 35
8 UUUUUUUUUUUUUUUUUU 000000 -
2-M4: Depth 6 111 !
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3. Amplifier

I
>
x
S
>
x
m

" Motor rated 1
Figure 3 oucépcsjrtry:a)]o?/ver ﬂ <KW
Amplifier DB63841 2.M4: Depth 6 121 ‘
model  ppgapa4i ® N
'QT‘W (D00000000000000000000000000000]
- | =l He = J—— w»
2 ﬁﬂL UUUUHUUUUUUUUUUUUUUUU "l"ﬂ m m " ®
oooo|oooooonoogoogooo LU UL O
55 @ 160 | 255 5 S
o | EENIET -
(I K

160

150
spyndwy "¢

R
{1 @ Mf@s i vg—
6 10 EINE) 545_Hk @
(44)
o =00 00P0000000000000 4
2| 7%[3 QUHHHUU@U ) f@ %\
S I frri = .
2-M4: Depth 6 121 ‘

i Motor rated 850 1315 (2 }
Flgure 4 ouotp?thrSo?Ner W KW/ [ KW |IKW
Amplifier DB65B41 171 |
model DB66B41 2-M4: I?ith 8 (5)

DB67C41 9 H
DB68C41 “ ﬂ% -3
85 i (2), 210 i 3-855 i 71 ﬂ
| PN
j i

—_—

H 0] UUUUUUUUUUUUUUUUUUUUU (000
WIS

) W

T =2
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1. Specifications

3. Amplifier

5. Overload Detection Feature

S-FLAG I series amplifiers features overload protection - overload alarm output and emergency stop upon alarm

output - in case of motor operation with load level above the overload detection curve shown below.

Torque [%]

400

350

200

150

100

50

80| mys00
W' MG500

MX201
MG201

‘ MZ201

W/ MJ851

MX401
MG401
MZ401

f MX751
‘ MZ751

<KW MJ132

10 100

Detection Time [s]

1000

Overload detection feature is reference data.

Be sure to use the motor within the specification temperature range and in the enough radiation environment.
Detection time may change by the radiation condition of the motor.

B-1
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2. Mounting and Wiring

1. Installation

Installation and Operating Environment

Ensure that the environments for installation and operation

meet the requirements specified in this document.

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

B Do not install the product where it could be directly exposed to direct sunlight.

M Be sure to install each amplifier inside a control panel.

H Install the product in an environment free from humidity and ingress of water and oil such as cutting oil and oil mist.

l Never use the product in ambient air of explosive or flammable gases, chloride, acidic or alkaline corrosive
ambiance such as sulfur dioxide, chlorine, ammonia and so on.

W Use the product in an environment free from dust, iron dust, and chips.

B Do not use the product near locations exposed to high temperatures, continuous vibrations, or excessive shock.

Precautions

M 1/0O device and the host control device must share one power supply (24 VDC).

B \When performing maintenance, be sure to turn off the circuit breaker of the main power in advance.

Hl Be aware of the residual voltage in the amplifier remaining for 15 minutes after the main power shut off.
W Never attempt to replace a fuse.

M Do not touch or block the air vent of the amplifier. Do not place objects which would block the air vent.

Dust-proof and Waterproof

Be sure to compliance with the IP-code of the motor
and amplifier. A&

Amplifier
S-FLAG I Amplifiers are not waterproof structure.

Motor
The protective enclosure rating of motors depends on the rated output. )

il BEREE S

MX951

850 1l = LIS 2

W kW kW kW [ <w
P67 g MX102
MM102

MH102

*) Except for the shaft output component and the connectors.
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2. Mounting and Wiring
1. Installation

1. Motor Installation

Do not use any other screws but those in the recommended

sizes.

VAV

The motor mounting screws are depending on its flange size.

Recommended Motor Mounting Screws

)

,_.
@
@
o

Mounting Hole

o

=)
00)
@

O

Fitting flange size

40 mm x 40 mm 2-2 45

50

60 mm x 60 mm 4-2 5.5

E80mmx80mm 4- 2 6.6
I

100 mm x 100 mm

4- 2 9.0

130 mm x 130 mm

Mounting Hole

Hexagon socket head bolt Motor

50 W
<100 W

M4 X L12 mm

M5 X L12 mm

M6 X L14 mm

M8 X L18 mm

-+ 200 W
- 400 W

750 W
+ 1 kKW (MX951)

-850 W

+ 1 kW (M1102)

- 1.3 kW
- 1.5 kW
- 2 kW

Installation Precautions

Never remove the encoder from the motor or disassemble the motor.

Use a screw longer than the recommended length.

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.

S-FLAG I

Instruction Manual - EtherCAT -
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2. Mounting and Wiring

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 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.

Do not use the motor in an environment where it will be constantly subjected to oil or water splash.

In the case that a speed reducer to be connected to a motor will be located over the motor shaft, use an oil-sealed
motor so that no oil from the speed reducer permeates into the motor.

Types of Mounting and Oil Seal
Our 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 over 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.

In motor movable operation, 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.

4 S-FLAG T Instruction Manual - EtherCAT -



2. Mounting and Wiring

1. Installation

2. Amplifier Installation

Do not turn on the primary circuit power or the control power AA

until all wiring work is completed. ﬁ

Mounting Orientation and Clearance

When installing amplifiers, secure required clearances for
protective enclosures and control panels for heat dissipation A
and air flow.

Exhaust direction

100 mm or more

Vertical direction
DB65B41

DB6YZ41 DB66B41
DB6Z141 DB63841 DB67C41
W DB61241 DB62441 DB64A41 DB68C41

30 mm or more
30 mm or more

lslPi=10™

=
(O]

=
)
=
L)

4
AR FLOW AR FLOW
_ \_ \_ 10 mm or more
100 mm or more
v Enclosure

M Install all amplifiers vertically. Use M5 screws

50W, 100W, 200 W, 750 W, 1 kW :Two-location
400 W, 850 W, 1.3 kW, 1.5 kW, 2kW : Three-location

(== B- Hll Specifications: Amplifier Dimensions

M If you are mounting the amplifier into an enclosure such as protective casing, use a fan or air conditioner
so that the ambient temperature inside each board will not exceed 55°C.

B The temperature of the heat sink at its surface may become 30°C (or more) higher than the ambient temperature.
B Use heat resistant wiring materials and keep amplifiers away from heat-sensitive equipment and wiring.
H The service life of each amplifier 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.

S-FLAG I Instruction Manual - EtherCAT - 5
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2. Mounting and Wiring
1. Installation

Mounting Amplifiers

@ Be sure to mount each amplifier on conductive surface such as aluminum
brushed plate.

STEP Hook the U-shaped installation notch of STEP Tighten the mounting screws on the
1 the amplifier to the bolt that has been 2 amplifier top.
screwed in advance.

M5 ( Length = 12 mm)

L —

Conductive /

Installation Surface

M5 (Length = 12 mm)

Loosely screw all amplifier to the chassis first, and then securely tighten them all together.

(Tightening torque: 1.4 to 1.6 N-m)
j <
¢

3 6 S-FLAG T Instruction Manual - EtherCAT -
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2. Mounting and Wiring
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2. System Wiring

Be mindful when wiring and handling high voltage materials A&

To comply with the EC Directive, select appropriate devices, each of which is
compliant with its applicable standards.

Suuim pue Sununoy Z

FG connection is a must.

Connect the input power of control power to the same power supply that the
primary circuit power is connected to.

Do not use the electromagnetic contactor (installed on the primary circuit power

side) to run or stop the motor.

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

SULIAN WSISAS 7

For a C5 connector cable, use a shielded twisted-pair cable of 2 m or less.

The encoder cable length must be 20 meters or less.

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

S-FLAG T Instruction Manual - EtherCAT - 7



2. Mounting and Wiring

2. System Wiring

1. System Wiring
Wiring Pattern 1 ’g\uﬁtpoljtrgtof,f,jer [@{1@ {Em [4@ {ﬂ

Main circuit power

Computer

Circuit breaker

A\ Surge absorber

53

Noise filter

Amplifier

USB connector
]

Main power and

Control power input connector User 1/O

connector

T

Regenerative resistor

Motor power output connector

Brake release power
DC24V +10%

=== ||EtherCAT ~
—
[ c8 )

Encoder
connector

Brake release signal

Brake control circuit

©a(®)

E.Dul‘vl

Encoder connector
Incremental

Explanatory notes
—A— High Voltage

&

®
%

Non-dangerous voltage cable

@ Type D grounding
(Ground resistance : 100 Q max.)

Motor

This wiring diagram depicts one example configuration:
a 200 W motor and its compatible amplifier.

8 S-FLAG I Instruction Manual - EtherCAT -



2. Mounting and Wiring
2. System Wiring
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Motor rated

Wiring Pattern 2 output power

Main circuit power

Circuit breaker

i Surge absorber

A i

PE@B I/O power

Noise filter e@o

Computer

Suuim pue Sununoy Z

Main power and ccessories
Control power input connector @SB

T

Regenerative resistor

Motor power output connector

N

Brake release power
DC24V +10%

Brake release signal

Brake control circuit

Motor power
connector

&

When having single-phase power wired to
a 1 kW amplifier (DB64A41), wire the main
power AC200 V between the L1 and L3
terminals of the amplifier.

Motor

Amplifier

PE

Encoder connector

®
%

Incremental

[=In] . v]

SULIAN WSISAS 7

User I/0
connector

EtherCAT

Encoder
connector

Explanatory notes
—&— High Voltage

D

Non-dangerous voltage cable

Type D grounding
(Ground resistance : 100 Q max.)

S-FLAG I

Instruction Manual

- EtherCAT -
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2. Mounting and Wiring
2. System Wiring

.. Motor rated 1
Wiring Pattern 3 output power <W

Main circuit power

Circuit breaker

io o i Surge absorber

PE I/O power

1 Noise filter o

Amplifier

Main power and
Control power input connector

User I/0
connector

Z¢\ EtherCAT Input
Zee[Vj® EtherCAT Output

? EtherCAT.

Encoder
connector
PE

L
/ Brake connector 3 ﬁ

Brake release power
DC24V +10%

Brake release signal

Brake control circuit bﬂ: :
[

Motor power @
connector

Encoder connector

Explanatory notes
—A— High Voltage

Non-dangerous voltage cable

@ Type D grounding
(Ground resistance : 100 Q max.)

When having single-phase power wired to
a 1 kW amplifier (DB64A41), wire the main
power AC200 V between the L1 and L3 Motor
terminals of the amplifier.

10 S-FLAG I Instruction Manual - EtherCAT -
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2. Mounting and Wiring
2. System Wiring
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o Motor rated 850 13]1s][2
Wiring Pattern 4 output power \\ {KW {KW {Km

Main circuit power

Computer

Circuit breaker

Surge absorber

A

<
0
C
>
=
=]
G
w
>
a
=3
=
-]
G

Noise filter

o g N
A w
<
Amplifier %
I 3
@ Electromagnetic contactor o 5 s
° (ol 5
Terminal bcks - ﬂj’m USB connector O%
= User I/0
L3 connector
L1C
L2C

L ok :

B=CYI EtherCAT Input

Regenerative resistor 8 Zee[Uj® EtherCAT Output
—
EtherCAT. ™
A
W
Brake release power )
DC24V £10% —
’
Brake release signal Encoder .
connector
1 &
Brake control circuit :
s %
Motor power . [ Brake connector -g

connector
0
n
n
Encoder connector

Explanatory notes
—&— High Voltage

Non-dangerous voltage cable

@ Type D grounding
(Ground resistance : 100 Q max.)

Motor

S-FLAG I Instruction Manual - EtherCAT - 11



2. Mounting and Wiring

2. System Wiring

2. Connecting Equipment and Recommended Peripherals

Main circuit power

Please use this product in the power supply environment of Over-Voltage Category I defined by IEC60664-1.
This is the primary circuit power for amplifiers.
Using a overvoltage protection relay is recommended.

50 W to 750 W :Single-phase AC200 V to 240 V£ 10% 50/60 Hz

850 W to 2 kW : Three-phase AC200 V to 240 V£ 10% 50/60 Hz

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

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

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

I/O power

This is power supply of DC24 V + 10% for I/O 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 braking release power supply.

Cables

Use of UL wires and cables suitable for motor rated output are recommended.
Should you use a cable longer than the specification, please contact us in advance.

High-voltage cables (Main circuit power cable, Control power cable). FG cables:
AWG14 / 600 V breakdown voltage or equivalent
Regenerative resistor connecting cable
AWG18 / 600 V breakdown voltage or equivalent
Motor power cables:
50-750 W tAWG18 / 300 V breakdown voltage or equivalent
850 W-2 kW :AWG14 / 300 V breakdown voltage or equivalent
NOTE: 1 kW motors may use AWG16 cables as well.
Encoder cables:
AWG22 and AWG24 compound / 30 V breakdown voltage or equivalent
Shielded cables with twisted pair wires
Length not exceeding 20 m
User I/0O cable:
AWG?26 / 300 V breakdown voltage or equivalent
Shielded cables with twisted pair wires
Length not exceeding 2 m

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 noise filter.
To ensure compliance with EMC, use an earth leakage circuit breaker that we recommend.

PacemmancEs . i Single-phase : EW32AAG-2P020B
Product Fuji Electric Co., Ltd.
roduc 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.

Noise filter

Noise filters prevent ingress of external noise from the power supply line. To ensure compliance with EMC, use
the recommended noise filter.

OKAYA Electric Industries Co., Ltd.| Three-phase: 3SUPF-BE [[I[]-ER-6- []

Included in S-FLAG I amplifier's EMC testing.
Select the capacity and other characteristics according to your entire system configuration.

12 S-FLAG I Instruction Manual - EtherCAT -
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2. Mounting and Wiring

RIVMAIVH

2. System Wiring

Electromagnetic contactor

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

Recommended

P Fuji Electric Co., Ltd. SKO6G-E10
roduct

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 recommended surge absorber to the primary side of primary circuit
power supply.

<
0
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=
=]
G
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>
a
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G

Single-phase: LV275DI-Q4
Three-phase: LV275DI-U4

Recommended

Product OKAVYA Electric Industries Co., Ltd.

Included in S-FLAG I amplifier's EMC testing

Signal line noise filter/ferrite core

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

eyl SEIVWA ELECTRIC MFG. CO., LTD. | E04SR401938
Product (MISUMI) (ATCK-1130)

Included in S-FLAG I amplifier's EMC testing

SULIAN WSISAS 7

Regenerative resistor

This product is not equipped with regenerative resistor. If the smoothing capacitor inside the servo amplifier cannot
absorb regenerative power, an external regenerative resistor is required. As a guideline, check the regeneration
state on the settings panel, and use a regenerative resistor if the regenerative voltage warning is ON.

Build an overheating prevention circuit 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.

For 50-750 W : CAN100S 47 QJ
Chiba Techno Co., Ltd. For 1 kW 1 CAN400S 30Q1J
For 850 W, 1.3-2 kW : CAN750S 20QJ

Recommended

Product

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

50 100 200 13
Motor W W W <KW
Model MJ500 | M[J101 | M[1201 | M[J401 | M[J751

MJ132
Rated output 50w 100w 200W 400W 750W 1kw 850W 1.3kW 15kW 2kW
Regeneration resistance 40-50 Q 30Q 20Q
Regeneration allowable
voltage 20 W 40W  60W
Recommended Wattage 100-200 W 388_\/\/ 600-1,200 W

The regeneration resistance values do not guarantee the optimal performance. Regeneration allowable voltages above are minimum values
as a point of reference.
The regeneration resistor may become very hot. It requires sufficient margin of regeneration allowable power.

Grounding

Since this product is Class I device, protective grounding is mandatory.
(Type D grounding: grounding resistance of up to 100 Q)
Properly ground the product using protective grounding terminals through EMC-compatible casing and control panel.

S-FLAG I Instruction Manual - EtherCAT - 13



2. Mounting and Wiring

3. Wiring to Connectors and Signals

1. Motor Connector Pinouts
Motor Connector Pinout I(\)Au(itp(ﬁtrgtoffvjer [ 5@ {ICH [EW l@ {ﬂ ,];W

MX951
Encoder Connector - Q%C
AAE -Incremental - Incremental
AR Housing 172168-1 Housing 172160-1
Contact 170363-1 Contact 170365-1
(Tyco Electronics JAPAN) (Tyco Electronics JAPAN)
5T -Absolgte - Absolute
5 Housing 172169-1 Housing 172161-1
sTs Contact 170363-1 Contact 170365-1
(Tyco Electronics JAPAN) (Tyco Electronics JAPAN)
Wires : AWG22 (Power),
AWG24 (Signal)
Brake Connector <¢--
| - Housing 172165-1 -
( Contact 170363-1 Housing  1/2157-1
/> (Tyco Electronics JAPAN) Contact 170366-1
f K (Tyco Electronics JAPAN)
Wires : AWG22
Motor Power Connector . |
Housing 172167-1 )
(I ! >T+] Contact 170364-1 Housing 1721591
| (&3] (Tyco Electronics JAPAN) Contact 170366-1
- (Tyco Electronics JAPAN)
I Wires : AWG18 (UL)

Pin orientations are viewed this way <@

1 U

Motor power U-phase

= (No Connect)
VCC Encoder power supply +5V
SG Signal ground

2 V Motor power V-phase
Motor Power

3 W Motor power W-phase

4 FG Motor frame ground

1 BRK+ Brake power supply DC24V
Brake ©V

2 BRK— Brake power supply GND

1 - (No Connect)

2 +AD 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,Zgzgﬁjrte) 5 D Serial communication data — Data

6

7

8

9

- (No Connect)

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

14 S-FLAG I Instruction Manual - EtherCAT -
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2. Mounting and Wiring
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3. Wiring to Connectors and Signals

. Motor rated 8501 |13 15 2
Motor Connector Pinout output power TW W KW KW 1w
MX102
MM102
MH102 I :
Encoder Connector - Incremental / Absolute
- Incremental / Absolute Stralght PlUg CM10-SP10S- D D %
CM10-R10P-D (D7) Right Angle Plug CM10-AP10S-[]-D S
(DDK) [J:S,MorlL =3
(DDK) @
Wires : AWG22 (Power), B
AWG24 (Signal) a
Brake Connector 8 <
=~ CMI10-R2PD (D7) == Straight Plug~ CM10-5P25-[]-D =
@ (DDK) @ﬁ@% Right Angle Plug CM10-AP2S-[]-D =
Q [J:S,MorlL
(DDK)
Motor Power Connector ——— irac
= JT04V-2E18-TOPE-BR - Wires: AWG18
O®)\ uAR ]
‘ © L Straight Plug JLO4V-6A18-10SE-EB-R
1 Right Angle Plug JLO4V-8A18-10SE-EB-R
(JAE)

Wires : AWG14 (UL)
NOTE: 1 kW motors may use AWG16 cables as well.

[ ]

Pin orientations are viewed this way <@

Motor power U-phase

sjeusis pue $10323uuo)) 03 SULIAA “€

B V Motor power V-phase
Motor Power
C W Motor power W-phase
D FG Motor frame ground
1 BRK+ Brake power supply DC24V
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)
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).

S-FLAG T Instruction Manual - EtherCAT - Sl 15



2. Mounting and Wiring

3. Wiring to Connectors and Signals

2. Amplifier Connectors and Pinouts

Amplifier Connector Layout

Amplifier Connectors

Main power and
Control power input
connector )

Accessories

Motor power output
connector )

connectors is an accessary.

To prevent loss, please store in the designated place after use.

Spring Opener

B

Amplifier Connectors

1981045-1

Terminal blocks

- Main power and
Control power input

connector
- External regenerative
resistor
- Motor power output
connector
-
=—CTT0)
Vinyl Insulated
RING TONGUE

TERMINAL 2-4S

Motor rated
output power

i
- LY o
3]

*) A special spring opener commonly used in these

aREam
]

B8] 2=

VAW
B0 vagom

e

f“@

e ---- B0

1
<KW

USB connector

User I/O connector

EtherCAT Input

EtherCAT Output

Encoder connector

The shape of this amplifier is an example of 200 W.

The connector arrangement is the same for other amplifiers.

(Tyco Electronics JAPAN)

Motor rated
output power

il

el
ESIIN
el |
=il
el |
el |
el |
T,

]
{IE

FE SR

USB connector

User I/O connector

EtherCAT Input

EtherCAT Output

Encoder connector

The 850 W and 1.3 -2 kW amplifiers shapes are all the same.

¥ 16
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2. Mounting and Wiring

RIVMAIVH

3. Wiring to Connectors and Signals

Amplifier Connectors Pinout

Amplifier Connectors Pinout ’(\)Aucégtrgéfser [@{1@ {E@ lﬂ {ﬂ @

<
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w
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=
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G

power input connector 2 L2 Main Power (Main Circuit)
3 L3 Main Power (Main Circuit)
4 L1C Main Power (Control Circuit )
5 L2C Main Power (Control Circuit )
6 B1/+ External Regenerative resistor connection (+)
7 B2 External Regenerative resistor connection (-)
8 B3 Regenerative resistor connection Switch
1-2229794-1 9 o1 (Reserved)
(Tyco Electronics JAPAN) 10 ©2  (Reserved)
11 © No Connect

When having single-phase power wired to a 1 kW amplifier (DB64A41), wire the main
power AC200 V between the L1 and L3 terminals of the amplifier.

1 U

Motor Power output Motor power U-phase
connector 2 Vv Motor power V-phase

3-2229794-1 3 W Motor power W-phase
(Tyco Electronics JAPAN)

sjeusis pue $10323uuo)) 03 SULIAA “€

Amplifier Connectors Pinout g"ﬁgﬁtrggwer 85\/9 :|I'<§v :|l<v5v Ew

Terminal blocks

- Main power and L1 Main Power (Main Circuit)
Control power input L2 Main Power (Main Circuit)
connector L3 Main Power (Main Circuit)
- Ext_ernal regenerative L1C Main Power (Control Circuit )
resistor L2C  Main Power (Control Circuit )
- Motor power output P Ext (R ti ist. tion (+
connector xternal Regenerative resistor connection (+)

RB (No Connect)

B External Regenerative resistor connection (—)
N (No Connect)

U Motor power U-phase

\Y, Motor power V-phase

W Motor power W-phase

S-FLAG I Instruction Manual - EtherCAT - 17



2. Mounting and Wiring

3. Wiring to Connectors and Signals

Amplifier Connectors Pinout

Amplifier Connectors Pinout I(\)/\ucégﬂtrggfjer [ @{lﬁ E@ 4@ ﬂ T |<§V {:,I;VSV {EW

VBUS USB power s ly +5V
USB connector @ BOWET SUPPYY

D— USB data —
USB mini B

—

D+ USB data +
- (No Connect)
SG USB signal ground

o B~ W N

[ cs

VCC Encoder power supply +5V

Encoder connector /‘
4 SG Signal ground
- (No Connect)
Connector: 3E206-0100KV  (3MW) 5 +D Encoder signal data +
Cover: 3E306-3200-008 (3W) 6 -D Encoder signal data —
Wires: AWG22 (Power), AWG24 (Signal) SHELL FG SHIELD wired to the connector casing

TX+ Transmit / Receive data +
EtherCAT Connector

2 TX— Transmit / Receive data —
3 RX+ Receive / Transmit data +
4,5 - (No Connect)
6 RX — Receive / Transmit data —
RJA5 7,8 = (No Connect)
SHELL FG SHIELD wired to the connector casing

Be sure to use TIA/EIA -568 Category 5 e or higher (Shielded) cables.

User I/O connector

(26 pin)
Connector 10126-3000-PE (3M)
Cover 10326 (3Mm)
or Equivalent alternatives
Wires : AWG26

18 S-FLAG I Instruction Manual - EtherCAT -



d

2. Mounting and Wiring
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3. Wiring to Connectors and Signals

Pinout Diagram

A pinout diagram of C5 connector pinout. Pins are grouped to three categories. N
<
@)
5
(=
=]
General-Purpose Input Input terminals connecting from the host controller, such as I/O power, and control signals. 0Q
You can change the input logic. ) %
=3
General-Purpose Output An output terminal such as Servo Status that connects to the host controller. =
You can change the output logic. ) o
Encoder Output A terminal to output encoder pulse to the host controller.

*) (3 Page 23 Descriptions of C5 Connector Signals

A pinout diagram illustrates the pinout on the User I/O Connector soldering surface.
Do not connect anything to reserved pins.

JPainted area marked with (-)

| Boxed area I

~ 18 20 22
SG /OUT_A /OUT_ B /OUT_Z

17 19 21
OUT.A OUTB OUTZ

:Reserved pins

:Pins are grouped to five categories.

sjeusis pue $10323uuo)) 03 SULIAA “€

3
MBRK+  ALM+

4
MBRK-  ALM-

C5 Connector Wiring Example

Example of C5 Connector wiring.
For actual wiring, check the pin numbers etched on the connector body as well.
For further details, refer to Descriptions of C5 Connector Signals and Interface Circuit of C5 Connector.

(=& Page 23 Descriptions of C5 Connector Signals
(=& Page 29 I/F Circuit of C5 Connector

S-FLAG I Instruction Manual - EtherCAT - 19



2. Mounting and Wiring

3. Wiring to Connectors and Signals

User I/0O Connector

Pinout Diagram

Connector 10126-3000-PE (3M)
Cover 10326 (3M)
or Equivalent alternatives

Wires : AWG26

Encoder Output

Pin | Signal
No. Description

16

SG

Signal ground

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

/OUT_Z
/Z-phase

General-Purpose Output

18 20 22
SG  /OUT_A /OUTB

17 19 21
OUT_A OUTB OUT.Z

MBRK+ ALM+

/OUT_Z

4

MBRK- ALM-

10
EXT1

OUTPUT

General-Purpose Output OUTPUT

1 MBBrEKKetelease +
2 MBBr§ kKe_release - 4
3 A,I&Il\ef\m-:- status + 8
4 A/I&,l\z:\r;w status — 9
25 SEgVYoTeady + 10
26 szg)rvYo_ready = M

12

13

INPUT

General-Purpose Input

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

17O Connector pinout
on the soldering surface

[ INPUT ]

COM+
1/O Power 24 V

POT
CW Limit Sensor

NOT
CCW Limit Sensor

ORG

Home position sensor
EXT1

External Latch 1

EXT2
External Latch 2

RESET

Alarm reset

E-STOP

Emergency stop

E¥A 20
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2. Mounting and Wiring

3. Wiring to Connectors and Signals

RIVMAIVH

C5 Connector Wiring Example

Servo Amplifier

Connector

Servo Amplifier

Encoder Signal Output

<
0
C
>
=
=]
G
w
>
a
=3
=
-]
G

Host Controller
1/0O power supply 24 V input 6: COM+ | 47kQ v T 4
CW Limit Sensor hﬂ@ : SG
—_—| 7:POT : -phase
CCW Limit Sensor .—5@ ﬂ] :__<>
—_—1 8 NOT
Home position sensor . hﬂ@g w
—— 9ORG B-phase é
External Latch 1 ﬂ@g I.i] |I-_<> =
—_—110: EXT1 =
External Latch 2 ﬂ@@ oQ
> — —11: EXT2 Z-phase o
3 Alarm reset ﬁ i}g I-i] |I—_<>
9] —_——12: RESET : 5 o
: i~ | TE) R S
- Emergency stop 13: ESTOP =
2 | Shielded o
G £ SHELL e SN S
" Fe o
Brake release + $ 8_
MAX 50 mA w
Brake release — i)
]
Alarm State + . o
MAX 50 mA ' Y Twisted Pair Cable
Alarm State — f
Servo-Ready +
MAX 50 mA
Servo-Ready —

*1) When driving a load containing inductance component such as 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.

GF p.28 & Connections to General-Purpose Output Signal

*2) 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 1 V; a standard TTL IC does not satisfy Vi
and cannot be connected directly.

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

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

S-FLAG I Instruction Manual - EtherCAT - 21



2. Mounting and Wiring
3. Wiring to Connectors and Signals

to C1 and C2 connectors, or Terminal Blocks

the C1 and C2 connectors.

electrodes.

Be sure to follow the following precautions when wiring to

- Be sure to disconnect the connector from the amplifier before wiring.

- Insert one cable at each wire insertion point.

- When inserting the cable, be careful not to let the whiskers of the wires
protrude from the wire insertion port, and do not touch other wires or

- Connect the power to the amplifier after all wiring is completed.

VAN

Trimming the cable wrap.

8-9 mm

C1 and C2 connector: @ @ @ @ @ @

i Amplifiers of 1 kW and 750 W or less are
2 wired to C1 and C2 connectors.
Remove the C1 and C2 connectors from
the amplifier.

iz Attach the spring opener to the connector
il 2nd press it down.

~

3120 (nsert the wires until they meet. Then release

yilll the spring opener to fix the wires.
/
i3 Connect the C1 and C2 connectors to
o3 the amplifier.

O
=

Amplifiers of 850 W and 1.3 kW or higher

Terminal Blocks:

are screw terminals.
Connect the cable with round terminals.

Recommended Terminal:
2 -4 S Round Terminal with Insulation

3120 | ighten the round terminals.
3 (tightening torque of 1.0 -1.2 N:m.)

22 S-FLAG I
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2. Mounting and Wiring
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3. Wiring to Connectors and Signals

4. Descriptions of C5 Connector Signals

Review the functions of each pin of C5 connector before using the product.

Pins marked with this icon enables you to change the input/output logic.

Pin number on C5 For the diagram, refer to this page

Suuim pue Sununoy Z

I/F Circuit Y Pl
Description

2% | (COPEN

Home sensor has not been detected.

B CLOSED |
Home sensor has been detected.
ORG
M Related Parameters
Home Sensor ‘No.645.0
Enables you to select home-dog-front.
-No0.646.1

Enables you to change the polarity of home sensor detection.

w
=1
]
0Q
—t
O
0
o
>
3
D
(@]
—
o
=
0n
Q
3
o
IS4}
o
>
QL
o

Amplifier
47 kQ
OPEN I li]
Indicates signal behaviors. Connector
4.7 kQ
-(COPEN_J: No contact with COM~— o, CLOSED I [}] @
- [€XeS=80 : Contact with COM— N
g
R
z |
. : Output transistor OFF — T}M
- eI : Output transistor ON
1 —
1 DLGE
e
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2. Mounting and Wiring

3. Wiring to Connectors and Signals

General-Purpose Output
1.2

Signal

Pl

Does not release the brake.

Releases the brake.
MBRK+ (Pin No.1)
WmTIP

— (Pin No.2
MBRK— (Pin No.2) The motor brake cannot be driven directly. To drive the motor brake, be sure to use
Brake Release 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.

3,4 I/F Circuit PO .30)
Description

BN o

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

ALM+ (Pin No.21) The following conditions are met at the same time.
No alarm is occurring.

ALM— (Pin No.22) Control power is supplied to the amplifier.

Alarm
HmTIP

The emitter side of the output transistor is independent of COM—. Cascade
connection to multiple amplifiers is possible.

(==~ Z- B Troubleshooting Alarms and Remedies
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2. Mounting and Wiring
3. Wiring to Connectors and Signals

RIVMAIVH

Pin No. 25, 26 I/F Circuit PO .30)
Signal Description

P

In one of the following conditions
An alarm is occurring.
The primary circuit power is not supplied to the amplifier.

OUTPUT

SRDY+ (Pin No.25)
The following conditions are met at the same time.
SRDY — (Pin No.26) g

Servo ready The primary circuit power is supplied to the amplifier.

<
0
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No alarm is occurring.

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

sjeusis pue $10323uuo)) 03 SULIAA “€
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2. Mounting and Wiring

3. Wiring to Conne

ctors and Signals

General-Purpose Input

6 I/F Circuit PS (.29
A common power supply for optical isolators of general-purpose input circuit.
COM+ Power voltage: DC24 V = 10%
Use SELV power supply with reinforced insulation that is isolated from hazardous voltages.
|70 power supply
24V input
7 I/F Circuit Pl (.29

Signal

E
POT

CW Limit Sensor

Description

CW Limit Sensor signal input is not detected.

CLOSED
CW Limit Sensor signal input is detected.

Pin No.

C:y
NOT

CCW Limit Sensor

I/F Circuit
Description

OPEN
CCW Limit Sensor signal input is not detected.

CLOSED
CCW Limit Sensor signal input is detected.

9

I/F Circuit

Pl (.29

Signal Description

e

ORG

Home Sensor

Home sensor has not been detected.

CLOSED

Home sensor has been detected.

M Related Parameters
-No0.645.0
Enables you to select home-dog-front.
-No.646.1
Enables you to change the polarity of home sensor detection.

¥ 26
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2. Mounting and Wiring
3. Wiring to Connectors and Signals
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Position feedback data is latched by the timing to which a signal was input.

EXT2
External Latch 2

12 \/F Circuit Pl .29
Signal Description

%

Resets an alarm.

I/F Circuit
Description N
2N | o =
. . c
EXT1 Position feedback data is not latched. a
=)
External Latch 1 oa
v
Q
=3
g.
oa

B TIP
-Be sure to turn off this signal after alarm reset execution.
RESET *Encoder-, product code-, and system- alarms are not reset by this signal.

*You must cycle control power of the ampilifier.
Alarm Reset

(==~ Z- @ Troubleshooting Alarms and Remedies

sjeusis pue $10323uuo)) 03 SULIAA “€

13 I/F Circuit Pl (.29
Signal Description

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

Emergency Sto
& Y P (=" Z- M Technical Information Functions
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2. Mounting and Wiring
3. Wiring to Connectors and Signals

Encoder Output

Pin No. 16-22
Signal

OUT_A (Pin No.17)
/OUT_A (Pin No.18)
A-phase output

OUT _B (Pin No.19)
/OUT _B (Pin No.20)
B-phase output

OUT_Z (Pin No.21)
/OUT_Z (Pin No.22)
Z-phase output

SG (Pin No.16)
Signal ground

I/F Circuit EOQ ¢.31)
Description
OUT_A, /OUT_A:
OUT_B, /OUT_B:
OUT_Z, /OUT_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 amplifier. It is isolated from control power

(G24 V, COM—). Make the connection to signal ground of the communication IC

of the host controller.

¥ 28
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2. Mounting and Wiring
3. Wiring to Connectors and Signals

RIVMAIVH

5. C5 I/F Circuit

Connection to DC24V Power Supply

Connect I/O power supply.

Ampllflel’
’\6

l(COI\/\+) 4.7 kQ
_____ Input B ‘ ___ \7-13 ﬁ @¥
device r

<
0
c
>
=
=]
G
w
>
a
=3
=
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G

GND, | DC24V

L_ _»_ Output | ______ |1, 3, 25
device (QUTPUT) +
IZ, 4, 26 @

 (OQUTPUT) —

sjeusis pue $10323uuo)) 03 SULIAA “€

“ Connections to General-Purpose Input Signal

Pin No.6
Connect to I/0 power supply. Use power supply of 24 V £ 10%.

Pin No.7 to No.13

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 amplifier turns on.

Amplifier

| 6 (comh) 4.7 kQ

[ O

L
1

GND, |DC24V
i

Input device
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2. Mounting and Wiring

3. Wiring to Connectors and Signals

m Connections to General-Purpose Output Signal

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 relay, 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 1 V; a standard TTL IC
does not satisfy Vi, and cannot be directly connected.

The maximum rating of output circuit is 30 V 50 mA.

The emitter side of the output transistor is independent.

Amplifier
Relay control
OUTPUT v
Izl
RY
(MBRK+) M
M I ¢ [[===F=-=d========= This is cut off by a prompt stop.
EZ'-: MAX 50 mA : ¥ apromp P
_\ § > '
7 q- 1
1
(MBRK—) N 1
1 — O]
1 > 1
-— g .
o & e A B
©) & %
S
3 25 Load resistor I Absol#tr;geer
(ALM+, SRDYH) a)
_ L [ g Fuse (108 e
EZ: MAX 50 mA ©)
- 0
4 Power supply for motor brake
(ALM—, SRDY—)
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2. Mounting and Wiring
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3. Wiring to Connectors and Signals

Connection to Encoder Output Circuit

Differential output of encoder signal (A-phase, B-phase, Z-phase) which has been processed with pulse division N
ratio. <
o
S
Be sure to connect a termination resistor to the receiver circuit of the host controller. g
Approximately 220 Q (1/4 W or more) OS
Signal ground of the communication IC in the output circuit is connected to signal ground inside the amplifier. a
Connect signal ground of communications IC of the host controller to Pin No.16. =3
0:__3:.
Be sure to use shielded twisted-pair cable as a noise countermeasure.
Amplifier Host Controller
RS-422 Output 1700 i /\
A / Ij #D w
18 vourai 2200 g
=
19 ©uT.B) o
_ /\ 8-
X i 5
S
20 vour e} \/ 220 Q >
ol
21 i o
2 (OUT_B) /\ o
[ | 0> g
2
2200ur e \ 220 Q g
g
V% 16 6 3
G G o
Twisted Pair Cable
=+ = Shield

Encoder Z-phase is synchronized with A-phase and output.

A LT LT
sl Ll |
z [
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2. Mounting and Wiring

4. Cables

Recommended cable wires

Connection cables required for this product are sold separately. Those can be purchased at the MISUMI online

store.

Use our recommendations below to select cables based on your actual usage. (Equivalent alternatives are also good)
Should you use a cable longer than the specification, please contact us in advance.

Cable Name Temperature| Voltage Note
Rating Rating

Motor power
(=750 W)

Motor power
(= 850 W)

Main circuit power
(Including FG cable)

Encoder

User I/0O

Regenerative resistor

Brake

14

Power : 22
Signal : 24

26

2517

2517

1015

20276

1007

1015

2517

105°C

105°C

105°C

80°C

80°C

105°C

105°C

300 V

300 V

600 V

30V

300 V

600 V

300 V

AWG16 wires can be used only for 1 kW
motors

AWG16 wires can be used only for 1 kW
motors.

Shielded twisted pair cables of length no
exceeding 20 m

Shielded twisted pair cables of length no
exceeding 2 m

1 pair (2 cores)

EtherCAT . .
communication CAT5e Shielded cable is recommended
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2. Mounting and Wiring
4. Cables

RIVMAIVH

P —— vowrrted 201100 200 400 80 < L

MX951
4 HOUSING
1 U RED
2 \ WHITE
3 W BLUE
4 FG GREEN - YELLOW

GREEN-YELLOW

<
0
c
>
=
=]
G
w
>
a
=3
=
-]
G

e
Supplier 0
NA3CT-18-4 (for fixed wiring) —
1| CABLE NA3CTR-18-4 (for movable wiring) MISUMI Group Ink @
2 RING TONGUE TERMINAL R2-4 J.S.T. Mfg. Co., Ltd.
3 FERRULE 216-143 WAGO JAPAN
4 HOUSING 172159-1 Tyco Electronics JAPAN
5  TERMINAL 170366-1 Tyco Electronics JAPAN
6 SUMITUBE F(Z) 11x0.25 Sumitomo Electric Industries
7 (MARKER TUBE) (arbitrary) (arbitrary)
Motor Power Cable Motor rated gsElIml3|ls|2
output power { \A lI<W {KW {I<W {I<W
MX102
MM102
MH102
4 PLUG
1 U] RED
2 \ WHITE
3 w BLUE
4 FG GREEN - YELLOW
5 4
27 GREEN-YELLOW
S 6 1 6
3 "\ | | |
= | v Y ({6 Y —
Supplie
NA6CT-14-4  (for fixed wiring)
1| CABLE NAG6CTR-14-4 (for movable wiring) MISUMI Group Ink
2 RING TONGUE TERMINAL R2-4 J.S.T. Mfg. Co., Ltd.
3 FERRULE 216-106 WAGO JAPAN
4 PLUG JLO4V-6A18-10SE-EB-R JAE
5  CABLE CLAMP JLO4V-18CK13-CR-R JAE
6 SUMITUBE F(Z) 14x0.3 Sumitomo Electric Industries
7 (MARKER TUBE) (arbitrary) (arbitrary)
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2. Mounting and Wiring
4. Cables

Encoder Cable

coinene: SR 15 B 0 R

=
<KW

(Incremental) MX951
2 HOUSING 1 chield
foommmmoel ac 4 HOUSING
T vec ‘ - |
B D : \// AWG22 : i =
4 = | | 1 3 —D
5 +D 1 4 vVCC
6 = ‘ 5 GND
7 SHIELD ‘ ‘ 6 SHIELD
Nsolgering ]
2 4 5
Vo ! 6 '
ﬂ [ — g ' —1
L= —
Supplie
NA20276TSB-C  (for fixed wiring)
1| CABLE NA20276RRSB-C (for movable wiring) MISUMI Group Ink
2 HOUSING 3E206-0100KV 3M
3 COVER 3E306-3200-008 3M
4 HOUSING 172160-1 Tyco Electronics JAPAN
5  TERMINAL 170365-1 Tyco Electronics JAPAN
6  SUMITUBE F(Z) 7x0.25 Sumitomo Electric Industries
7 SUMITUBE F(Z) 3/64 or 1.5x0.2 Sumitomo Electric Industries
Encoder Cable Motor rated 850 13]15|2
output power W KW KW KW 1w
MX102
(Incremental) MM102
MH102
2 HOUSING 1 hiel 4 HOUSING
S avicz
1 VCC : : 1 VCC
2 GND ; \/ AWG22 ; 2 GND
3 - | ! 3 -
4 = 1 | 4 -
5 +D ‘ /F iwgij : 5 +D
6 -D ‘ ‘ 6 -D
7 SHIELD w 7 -
Nsoldering 1 8 -
9 —
10 SHIELD
2
v 1 7 5 )
o * l (1 and 2 pin)
K — i3 |' 6 .
- (5.6, and 10 pin)
=
Suppier
NA20276TSB-C  (for fixed wiring)
1| CABLE NA20276RRSB-C (for movable wiring) MISUMI Group Ink
2 HOUSING 3E206-0100KV 3M
3  COVER 3E306-3200-008 3M
4 HOUSING CM10-SP10S-M DDK
5  TERMINAL CM10-#225C(C1)(D8) DDK
6  TERMINAL CM10-#225C(C2)(D8) DDK
7 SUMITUBE F(Z) 7x0.25 Sumitomo Electric Industries
8 SUMITUBE F(Z) 3/64 or 1.5x0.2 Sumitomo Electric Industries
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2. Mounting and Wiring
4. Cables

d

o
>
x
S
>
x
[l

Encoder Cable ’c\)/\u(itp(ﬂtrgtower [@ P@ {ﬂ lﬁ {ﬂ @

(Absolute) X951
2 HOUSING 1 el 4 HOUSING N
e iz
1 V<s : /ﬁ Teh ! 1 BAT =
2 GND ; ! 2 - o)
3 — : AW + 3 SHIELD S
4 - | [ [ AWG24 ! 4 b =
5 +D ; N ; 5 -D )
6 =D ‘ ! 6 — (0)¢]
7 SHIELD . : 7 vce B
L,\,SQ,[QQ”D&,,,,,,,,,,,,,,,,j 8 GND o
9 HOUSING 121 111 El - =3
=
1 BAT —_— 4 =
7 1 2 GND - 7 PN 5 )
iy { 1 (1.3.4,5.and 7 pin)
Al I A\l l{é} E' = = el 1 6
~— 2 i
10 11,12 eem
-
2 »
Suppler 0
NA20276TSB-C  (for fixed wiring) =2
1| CABLE NA20276RRSB-C (for movable wiring) MISUMI Group Ink @
2 HOUSING 3E206-0100KV 3M
3  COVER 3E306-3200-008 3M
4 HOUSING 172161-1 Tyco Electronics JAPAN
5  TERMINAL 170365-1 Tyco Electronics JAPAN
6  TERMINAL 170366-1 Tyco Electronics JAPAN
7 SUMITUBE F(2) 7x0.25 Sumitomo Electric Industries
8 SUMITUBE F(Z) 3/64 or 1.5x0.2 Sumitomo Electric Industries
9 HOUSING DF3-2EP-2C Hirose Electric
10  TERMINAL DF3-EP2428PCFA Hirose Electric
11 CABLE NAUL1007-24-BK MISUMI Group Ink
12 CABLE NAUL1007-24-R MISUMI Group Ink
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2. Mounting and Wiring

4. Cables

Motor rated

Encoder Cable output power

I EREE

MX102
(Absolute) e,
MH102
2 HOUSING 1 chield 4 HOUSING
o e
1 vCC : : 1 VCC
2 GND - / AWG22 - 2 GND
3 - ! ! 3 _
4 = | | 4 BAT
5 +D 1 ﬁwgij 5 +D
6 -D ‘ ‘ 6 -D
7 SHIELD °. 7 -
"\ Soldering i 8 -
9 HOUSING ° GND
12 I ——
2 1 BAT
1 2 GND 5
Vo ' 1 71,2, 4and 9 pin)
(5,6,and 10 pin)
= 10
9
Supplier
NA20276TSB-C  (for fixed wiring)
1| CABLE NA20276RRSB-C (for movable wiring) MISUMI Group Ink
2 HOUSING 3E206-0100KV 3M
3 COVER 3E306-3200-008 3M
4 HOUSING CM10-SP10S-M DDK
5 TERMINAL CM10-#225C(C1)(D8) DDK
6 TERMINAL CM10-#225C(C2)(D8) DDK
7 SUMITUBE F(2) 7x0.25 Sumitomo Electric Industries
8 SUMITUBE F(2) 3/64 or 1.5x0.2 Sumitomo Electric Industries
9 HOUSING DF3-2EP-2C Hirose Electric
10 TERMINAL DF3-EP2428PCFA Hirose Electric
11 CABLE NAUL1007-24-BK MISUMI Group Ink
12 CABLE NAUL1007-24-R MISUMI Group Ink
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2. Mounting and Wiring
4. Cables

d

RIVMAIVH

Brake Cable Qﬁ‘%ﬁﬁﬁﬁer [@ {10@ {ﬂ lﬁ {ﬂ @

MX951
2 HOUSING
Pin No. | Signal Color
1 BRK + BRACK
2 BRK — BRACK

l— N
l— —
l— D

<
0
C
>
=
=]
G
w
>
a
=3
=
-]
G

———1 | ===

&
Supplier 0
MAST-UL2517-19-2 (for fixed wiring) o
1| CABLE NA3UCR-18-2  (for movable wiring) MISUMI Group Ink @
2  HOUSING 1721571 Tyco Electronics JAPAN
3 TERMINAL 170366-1 or 170639-1 Tyco Electronics JAPAN
4  SUMITUBE F(Z) 8x0.25 Sumitomo Electric Industries
Brake Cable Motor rated esml1Imil3|ls|2
output power W/ KW/ KW/ | KW/ | IKW
MX102
MM102
MH102
2 PLUG
1 BRK + BRACK
2 BRK — BRACK
4 1 4
Supplie
MAST-UL2517-19-2 (for fixed wiring)
1| CABLE NA3UCR-18-2 (for movable wiring) MISUMI Group Ink
2  PLUG CM10-SP2S-M-D DDK
3  CONTACT CM10-#225C(S2)(D8)-100 DDK
4 SUMITUBE F(Z) 8x0.25 Sumitomo Electric Industries
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2. Mounting and Wiring

MEMO
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1. Setup Panel

1. Names of Parts

7-segment display
2-digit

EtherCAT node address N
: H
Status (Alarm and Warning) ® a EtherCAT Status Indicator LED
Servo status 5” —— O N
0| 0] D=JRUN ] RUN (Green)
L)Ll [={] ERR This shows an operational status
'-‘ '-‘ IC L/A [=] IN of a servo amplifier.
- - ré\ ré\ L/A =] out ERR(Red)
' ' ’ ’ 1= It lights up when an error occurs
an' 0 || 'am’ o '
n L/A IN (Green) Link/Activity IN
; * This shows the EtherCAT communication
state.
L/A OUT (Green) Link/Activity OUT
. This shows the EtherCAT communication
Rotary Switch state.
Setting the EtherCAT node address
Left Switch: Setting the 10th place of node address
Right Switch: Setting the 1st place of node address
U=
Left Switch  Right Switch
Set the node address before turning on the power.
4 Character table for 7-segement LED display
A B C b E F GH I J K L MN O P Q R S
]
o
C n ~
R (. n
Rb - dEEFELHRId -0 B85
]
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1. Setup Panel

R
)g
m
5
m
-

2. Functions — 7-segment display

When the control power supply is turned on, the following items are displayed on the 7-segment display.

| Turn on the control power | —
wn
()
‘ g
EtherCAT Communication node address o
Displays the node address of the EtherCAT communication. fi
..
L F F Displays for approximately 2 seconds.

If an alarm occurs when the amplifier is started, the node address is not

2 seconds later ~ displayed.

Indicates the servo status of the amplifier.
R < on It is not displayed when an alarm occurs.

EI Servo OFF Servo ON
Alarm Status

‘ } Displays the alarm number that has occurred.
C ‘ T
° ° he alarms are from No. 00 to No. 35.

Alarm No. :I (==~ z- |l Troubleshooting
Warning Status

N
P
C
>
0
=
o
>
7
"
(%)
D

o
3
D
>
—
o
(%)

!
[}

~<

- Displays the warning number that has occurred.
cal.n
C . :' Ll The warnings are from No. 900 to No. 904.

V\/arn]ng No. J [IF Z'n Troubleshooting

KHow to distinguish by lighting a period
You can identify the status displayed by the lighted position of the period segment.

Node address
No period LED lights The left side period The right side period
up . LED lights up. | LED lights up.

1 1

KHow to display multiple alarms and/or warnings

When multiple alarms (and /or warnings) are generated, the alarm is displayed at one-second intervals.
When all alarms are displayed, the lamp goes off for 2 seconds and the alarm is displayed repeatedly.

Example) When alarm No. 2, No. 17 or No. 19 is happening
Alarm No.2 Alarm No.17 Alarm No.19

[->|Er.\—>|UE‘.|—>|Er.\—>| (= Ec =18~ |

1 second 1s 1s 1s 1s 1s 2 seconds

light up turning off
repeat
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Parameters
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HOoMINg . ... 39
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Torque Command INPUE. .. ..o 54
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2. Parameters

1. Introduction

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

Title Header

Tree view of "S-TUNE I " parameter tab screen

E] Vibration suppress filter
B Position Command Filter

Parameter Classification Icons
- Group 1 (Red) Indicates the control mode.

. Group 2 (Blue)  Indicates the usage type.

Parameter Description

Parameter Number

The number in parentheses is the address of the corresponding object Parameter

dictionary. Characteristics
/ Parameter Name

¢
\\[eWWZ:Mo I Position command filter 1:
IO Notch frequency

| Default Characteristics

Function Set the notch frequency for Position command filter 1.

Use

FEEIECMEOMN N0.66.0. No.75.0. No.76.0. No.79.0

Parameter Attribute Icon
I Group 5 (Dark Blue) Indicates that it can be set by EtherCAT communication

- Group 3 (Yellow) Indicates the type of the settings.

l Group 4 (Green) Indicates that control-power cycle is required.
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2. Parameters
1. Introduction

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.

Icon

Basic

Position Control Mode

Used for all Control Modes

Used for Position Control Mode

-
(Red) ‘

Velocity Control Mode Used for Velocity Control Mode

.I Torque Control Mode Used for Torque Control Mode

T>F\L Operation Control Used for setting the operation method.

—» ; Used for configuring Stop processes in case of emergency or

STOR Stop etting drive restriction

"'TN'lé Tuning Gain parameters that require Tuning
2 EZ Homing Used for positioning operation in Position Control Mode
(Blue) 4{OME

(@) ; Used for configuring Alarm Detection and Timing of Alarm

( : Alarm Detection Detection

Position Control Used for | L Position C d in Position C | Mod
e Internal Command sed for Internal Position Command in Position Control Mode
Vibration Control Parameters related to Vibration Control

5% Switch Parameters to enable or disable functions
3 ¥ ) Used for selecting conditions from multiple items based on
(Yellow) f\j selection your operational purposes

! . Numeric values are set for these parameters, for example
/d f s

B5ic UL s pulse paired ratio or filter setup parameters.
4 Ny Those parameters need power cycling for their setting changes
(Green) Control Power Cycle to take effect.

: . These parameters allow access to the amplifier via EtherCAT

s EtherCAT Communication S oy

. - These parameters are related to the EtherCAT communication

5 Object Dictionary object dictionary.
(Dark Blue)

[ &) &)

Hide

Read Only

These parameters are hidden by S-TUNE I during EtherCAT
communication.

These parameters cannot be written from S-TUNE I to the
amplifier during EtherCAT communication.

S-FLAG I

Instruction Manual - EtherCAT -
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2. Parameters

2. List of Parameters

1. In the order of S-TUNE I displa

RENEIENEIES

Basic Settings Control mode 2.0
‘ > Command mode 3.0
STk Torque command owen 144
limi? Torque limit output 2] 144.1
Value 1 147.
Torque command offset @209% 146.0
Servo OFF: Delay time @20EDh 237.0
Brake release: Delay time @20EEh 238.0
Absolute system @2101h 257.0
Minimum value @2ICAh 458.0
Wraparound i
=" P.13- Maximum value @21CCh 460.0
Stop Settings Setup (2] 20430 67.0
‘ Drive Restriction  Deceleration method @2043h 67.1
' Input ldling status [ 20130 67.2
] Retaining position deviation counter @204% 67.3
Torque command limit 151.0
Method (1] 2000 224.0
Upon Servo Off :
DBRK output after stopping @ZOEOh 2243
_ Method (1] 2090 233.0
When alarm is on :
DBRK output after stopping @20E9h 233.3
Release conditions @ZOEOh 2241
Operating time 20E2h 226.0
Deceleration Stop > g [E
Cancellation speed @20E3h 227.0
Upon control power  Switch (1] 2000 224.2
failure Operating time @20E4h 228.0
Status during free-run @20E8h 232.1
Timing (] 20E8n 2323
Brake engagement Delay time @20EAh 234.0
Rotational speed @ZOEBh 235.0
o Switch (1] 20E1n 2252
Smoothing filter )
Moving average counter @20E5h 229.0
Quick Stop Short brake operation after a stop @20E8h 232.2
Extension Time @ 20ECh 236.0
Deceleration time @ZOEFh 239.0
: Stop © Warning outout Switch (1] 20E10 225.0
mergency Sto arning outpu
= P.17- geney =top g o Timing (1] 20E10 225.1

*) This parameter is described in "Error detection setting'".
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2. Parameters
2. List of Parameters

R
)g
m
—
m
A

In the order of S-TUNE I display

RENEIEEIE S

IcAF Ethe AT 9‘-?
)
Error Warning latch time @ZOOCh 12.0 (BD
—
detection Alarm output timing @200Dh 13.0 g
settings Switch (] 20411 65.0
| Position deviation
((( )) \ Error detection Vel @606511 2700
ALM Delay time 89.0
Positi(_)n deviati(_)n Value @ZIGBh 363.0
Warning detection pelay time (] 206D1 365.0
Switch [ 20410 65.1
Speed deviation
Error detection value [ﬁ 205Ah 90.0 g
Delay time [a] 20581 91.0
_ Switch (1] 20E1n 2250 o
Emergency stop Warning output e =h
Timing (1] 20E1R 251 o
_ Switch (1] 21030 2590 o
Overheat detection 3
Value (] 21081 2670 @
. o
Ercoder Battery Voltage drop  SWitch (1] 21030 259.1 z
detection Value [ 210cn 268.0
Motor rotating position Holding method (4] 2178n 376.0
at encoder error Holding time (i) 2179n 377.0
Voltage Sag Detection Delay time @2131h 305.0
EtherCAT communication setting EZIDAh 474.0
(&= P.26- Internal position - Overflow detection 643.0

This list may be different from the order in which S-TUNEII displays it.
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2. Parameters

2. List of Parameters

In the order of S-TUNE I display

Position Control Mode

Position Interpolation @202% 32.2
command input gihercAT Pulse ratio Numerator @6091—01h 34.0
communication i .
}J = Denominator (] 6092-02n 36.0
=S p31- Feed forward delay compensation @204% 66.3
Tuning Inertia ratio @206% 102.0
Parameters Damping ratio @206% 103.0
Settings Inertia ratio upper bound @206Ah 106.0
.|.1'-|j , Mode switch [a] 206En 110.0
N= Tuning o
Tuning items @206Eh 110.1
Automatic switch [ 20780 120.0
Control gain set Upper bound @2078h 120.1
Tuning constant @207% 121.0
Control gain set @207& 113.0
Inertia conditions @2071h 113.1
Control level @207% 114.0
) Control gain 1 @207% 115.0
Gain parameter )
Control gain 2 @2074h 116.0
Gain FF compensation 1 @2075h 117.0
Gain FF compensation 2 @207% 118.0
Integral gain @207% 119.0
(== P.33- Current control gain @20Clh 193.0
Homing Home reference signal selection < 645.0
Encoder Z-phase selection 645.1
IEIJ Re-detection of home position dog 645.3
L2 Direction By 646.0
Sensor dog polarity << 646.1
) Switch < 646.2
Timeout _
Time 659.0
Torque command ~ SWitch NJ 6470
limit Value )  656.0
Time to detect press stopper < 655.0
Creep speed switch 647.1
Rapid speed 648.0
Creep speed < 649.0
Acceleration/Deceleration time < 650.0
Amount of home position shift << 651.0
Home position data << 653.0
=" P.39- Z-phase disabled distance 2 657.0

The point table parameters for internal position control are not displayed on the parameter tab screen of S-TUNET.
These parameters are displayed in the Point Table tabbed screen. See page 44 and later for detailed descriptions
of the parameters.
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2. Parameters
2. List of Parameters

R
)g
m
—
m
A

In the order of S-TUNE I display

Velocity Control Mode

)
. 3
Velocity o
Command 2
Input
EtherCAT . o
communication Rotational direction @203Eh 62.0
(=" P51~
Tuning Inertia ratio (1] 20661 102.0
Parameters Damping ratio @2067h 103.0
Settings Tuning Parameter © Inertia ratio upper bound [aa] 206an 106.0 N
- NJ Mode switch (] 206En 100 =
o= ltems (1] 206ER 101 o
Control gain set @2081h 129.0 3
Control level @ 2082h 130.0 o
Gain Parameter Control gain 1 @208% 131.0 a
. . D
Gain FF compensation 1 @2084h 132.0 a
Integral gain @ 2085h 133.0
(== P.52- Current control gain @ZOCIh 193.0

*) These parameters are common to the position control mode. For details of each parameter, refer to the corresponding page
of the position control mode.

Torque Control Mode

I“‘F EtherCAT

Torque
Command Direction of rotation @212Eh 302.0
InPUt EtherCAT
> ‘ communication
L Speed Limit [ia] 60son 152.0

(= P.54-
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2. Parameters

2. List of Parameters

In the order of S-TUNE I display

Vibration Suppress Filter

Position Selection (] 20420 66.0
Command Smoothing 1 Moving average counter @ 2050h 80.0
FiltSr © ) Notch frequency @204Ah 74.0
e Notch width (] 20481 75.0
High frequency gain @204Ch 76.0
Notch depth (1] 20471 79.0
Selection @ 2052h 82.0
Notch frequency [ﬁ 2053h 83.0
Filter 2 Notch width (1] 20540 84.0
High frequency gain @ 2055h 85.0
Notch depth (1] 20561 86.0
Selection @ 2052h 82.1
Notch frequency @ 2165h 357.0
Filter 3 Notch width [ 21661 358.0
High frequency gain @ 2167h 359.0
Notch depth (] 2168n 360.0
Filter 4 Selection [E 2042h 66.1
Smoothing 2 Moving average counter @2051h 81.0
Switch (1] 20200 160.0
Low-pass filter Auto setting @ 20A0h 160.2
Time constant @ 20A2h 162.0
Switch (1] 2020n 160.1
, Frequency @ 20A8h 168.0
Notch filter
Width [ 20290 169.0
Depth (i) 20aAn 170.0
Switch (1] 2040n 160.3
Notch filter 2 Fréquency @20ABh 171.0
Width [ 20acn 172.0
= P6l- Depth (1] 20aDn 173.0

*) The position command filter is used only in the position control mode.

C-2 |
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2. Parameters

2. List of Parameters

2

. In the order of parameter No.

No. NETS & EtherCAT

2.0 Control mode
3.0 Command mode
12.0 Warning latch time
13.0 Timing for alarm output
32.2 EtherCAT Communication - Auto interpolations for paired ratio
34.0 EtherCAT Communication - Paired ratio (Numerator)
36.0 EtherCAT Communication - Paired ratio (Denominator)
62.0 EtherCAT Communication Velocity command - Rotational direction
65.0 Position deviation excess detection - Switch
65.1 Speed deviation error detection - Switch
66.0 Position command filter 1 - Type
66.1 Position command filter 4 - Selection
66.3 EtherCAT Communication - Feedforward delay compensation
67.0 Drive restriction input - Setup
67.1 Drive restriction input - Deceleration method
67.2 Drive restriction input - Standstill sate
67.3 Drive restriction input - Keep position deviation counter
74.0 Position command filter 1 - Notch Frequency
75.0 Position command filter 1 - Width
76.0 Position command filter 1 - High frequency gain constant
79.0 Position command filter 1 - Depth
80.0 Position command smoothing filter 1 Moving average order
81.0 Position command filter 4 - smoothing 2 moving average order
82.0 Position command filter 2 - Type
82.1 Position command filter 3 - Type
83.0 Position command filter 2 - Notch Frequency
84.0 Position command filter 2 - Width
85.0 Position command filter 2 - High frequency gain constant
86.0 Position command filter 2 - Depth
87.0 Position deviation error detection - Value
89.0 Position deviation error detection - Delay time
90.0 Speed deviation error detection - Value
91.0 Speed deviation error detection - Delay time

[ 200cn
(] 20001
(4] 20200
[ 60911
[ 60911
(] 203En
[ 20411
[ 20411
(] 20420
(] 20420
(] 20420
(] 20430
(] 20430
(] 20430
[ 20430
[ad] 20420
(4] 20481
[ 204cn
(4] 204710
(4] 20500
[ 20510
(] 20520
[ 20520
(4] 20530
[ 20540
(4] 20551
(] 20561
(& 60651

[ 205an
(4] 20581

P.
P.
P.
P.
P.
8
P.
8
P.
P.
P.
P.
P.
P.
P.
P.
P.
P.
P.
P.
P.
P.
P.
28
P.
8
P.
P.
P.
P.
P.
P.
P.

13

13
26
26
31
32
32
51
27
27
55
55
32
17
17
17
17
56
56
56
56
57
57
58
58
58
58
59
59
27
27
28
28

Icon Description

EtherCAT Communication These parameters allow access to the amplifier via EtherCAT communication.

[ object Dictionary

These parameters are related to the EtherCAT communication object dictionary.

Hide These parameters are hidden by S-TUNE I during EtherCAT communication.
These parameters cannot be written from S-TUNE II to the amplifier during
Read Only EtherCAT communication.
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2. Parameters
2. List of Parameters

In the order of parameter No.

No. Name & EtherCAT (<

102.0 Inertia ratio @ 2066h P.33
103.0 Damping ratio @ 2067h P.33
106.0 Tuning - Inertia ratio upper limit @206Ah P.33
110.0 Tuning - Mode switch @ 206Eh P.33
110.1  Tuning - Tuning option @ 206Eh P.34
113.0 Position control - Control gain set @2071h P.34
113.1  Position control - Inertia condition @207111 P.35
114.0 Position control - Control level @ 2072h P.35
115.0 Position control - Control gain 1 @207% P.36
116.0 Position control - Control gain 2 @2074h P.36
117.0  Position control - Gain FF compensation 1 @207% P.37
118.0 Position control - Gain FF compensation 1 @207611 P.37
119.0 Position control - Integral gain @207% p.37
120.1 Tuning - Control gain set upper limit @2078h P.38
121.0 Tuning - Tuning Constant @207% P.38
129.0 Speed control - Control gain set @ZOSIh P.52
130.0 Speed control - Control level @208% P.52
131.0 Speed control - Control gain 1 @2083h P.53
132.0 Speed control - Gain FF compensation 1 @2084h P.53
133.0 Speed control - Integral gain @2085h P.53
144.0 Torque command limit - Switch P.13
144.1  Torque command limit - Torque limit output P.14
146.0 Torque command offset @209% P.14
147.0 Torque command limit - Value 1 P. 14
151.0 Deceleration stop - Torque command limit P.18
152.0 EtherCAT Communication Torque command - Speed limit @ 6080h P.54
160.0 Torque command filter - Low-pass filter switch @ 20A0h P.61
160.1 Torque command filter - Notch filter switch [E 20A0h P.61
160.2 Torque command filter - Auto setting @ 20A0h P.61
160.3 Torque command filter 2 - Notch filter switch @ 20A0h P.61
162.0 Torque command filter - Low-pass filter time constant @ZOAZh P.62
168.0 Torque command filter - Notch filter frequency @ 20A8h P. 62
169.0 Torque command filter - Notch filter width (4] 2029n P.62
170.0 Torque command filter - Notch filter depth EZOAAh P.63
171.0 Torque command filter 2 - Notch filter frequency @NABh P.63
172.0 Torque command filter 2 - Notch filter width @ZOACh P.63
173.0 Torque command filter 2 - Notch filter depth @ZOADh P. 64

10 S-FLAG I Instruction Manual - EtherCAT -
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2. Parameters
2. List of Parameters

R
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m
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In the order of parameter No.

N
193.0 Current Control Gain Switch @ 20Clh P.3 D
224.0 Deceleration stop - Method (at Servo Off) @ 20EOh P.18 o
2241 Deceleration stop - Release condition @201«:% P.18 a
224.2 Deceleration stop - Switch (in case of control power error) @20E0h P.19 g
224.3 Deceleration stop - DBRK output after deceleration stop (at Servo Off) @ZOEOh P.19
225.0 Emergency stop - Warning output switch @ 20E1h P.19
225.1 Emergency stop - Timing for alarm output @ 20E1h P.19
225.2 Immediate stop - Smoothing filter switch @ 20E1h P. 20
226.0 Deceleration stop - Working time @ 20E2h P. 20
227.0 Deceleration stop - Rotational speed to end deceleration stop @20E3h P. 20
228.0 Deceleration stop - Operating time (in case of control power error) @20E4h P.21 N
229.0 Immediate stop - Moving average counter for speed command smoothing filter @ 20E5h P. 21 =
232.1 Deceleration stop - Deceleration stop state during free-run @ZOESh P.22 g
232.2 Immediate stop - Short brake after the stop @ 20E8h P.22 §
232.3 Deceleration stop - Timing for braking @ZOESh P.22 o
233.0 Deceleration stop - Method (in case of alarm) @20E9h P.23 a
233.3 Deceleration stop - DBRK output after the stop (in case of alarm) @20E9h P. 24 g
234.0 Deceleration stop - delay time for brake to engage @ 20EAh P. 25
235.0 Deceleration stop - rotational speed to have brake engaged @WEBh P.25
236.0 Immediate stop - Time extension @ 20ECh P.25
237.0 Delay time for Servo off @ 20EDh P.15
238.0 Delay time for mechanical brake release @ 20EEh P.15
239.0 Quick stop - Decelerating time @201«:% P.25
257.0 Absolute system @ 2101h P.15
259.0 Encoder - Overheat detection output switch @2]0% P.28
259.1 Encoder - Low battery voltage detection output switch @ 2103h P.28
267.0 Encoder - Temperature to detect overheat @ 210Bh P.29
268.0 Encoder - Voltage to detect low battery voltage [E 210Ch P.29
302.0 EtherCAT Communication Torque command - Rotation direction @ZIZEh P.54
305.0 Momentary voltage drop detection - Delay time @ 2131h P.29
357.0 Position command filter 3 - Notch Frequency @Zlﬁsh P. 60
358.0 Position command filter 3 - Notch width @216% P. 60
359.0 Position command filter 3 - High frequency gain constant @216% P. 60
360.0 Position command filter 3 - Notch depth @2168h P. 60
363.0 Position deviation warning detection - Value @216Bh P.29
365.0 Position deviation warning detection - Delay time @2]6Dh P.29
376.0 Motor rotating position at encoder error - holding method @217% P.30
377.0 Motor rotating position at encoder error - holding time @217% P.30
458.0 Wraparound minimum @ 21CAh P.16
460.0 Wraparound maximum @ 21CCh P.16
474.0 EtherCAT Communication Setting @ 21DAh P. 30

S-FLAG I Instruction Manual - EtherCAT - 11



2. Parameters

2. List of Parameters

No.

643.0
645.0
645.1
645.3
646.0
646.1
646.2
647.0
647.1
648.0
649.0
650.0
651.0
653.0
655.0
656.0
657.0
659.0

720.0--
720.1--
720.3--
722.0--
724.0--
726.0--
727.0--
728.0--
729.0--

Name

Internal position: Overflow detection

Homing - Home base signal selection

Homing - Encoder Z-phase as base signal
Homing - Re-detection of home position dog
Homing - Direction

Homing - Sensor dog polarity

Homing - Timeout switch

Homing - Torque command limit switch
Homing - Creeping switch

Homing - Homing speed

Homing - Creeping speed

Homing - Acceleration/Deceleration time
Homing - Shift-to-home-position quantity
Homing - Home position data

Homing - Detection time after stopper press
Homing - Torque limit value

Homing - Phase Z invalidation distance
Homing - Timeout Time

Internal Position: Point table Command method
Internal Position: Point table Operation
Internal Position: Point table Enable/Disable
Internal Position: Point table Position

Internal Position: Point table Rotational speed
Internal Position: Point table Acceleration time
Internal Position: Point table Deceleration time
Internal Position: Point table Dwell time

Internal Position: Point table Positioning completion

In the order of parameter No.

& EtherCAT ([

'47 '47 ﬂﬂﬂ '47

) 22 E2) Bl B2) E2) ) ) ) ) ) ) ) ) ) B Bl B ) )

P
P
P
P
P
P
P
P
P
P
P
P
P
P.
P
P
P
P
P
P
P
P
P
P
P
P
P

.45
.39
.39
.39
.40
.41
.40
.41
.42
.42
.43
.43
.43

43

.43
.44
.44
.44
.45
. 46
.47
.48
.48
.48
.48
.49
.49

The internal position control point table parameters (No.720.0 or later) are not displayed on the parameter tab screen of S-TUNEI.
These parameters are displayed in the Point Table tabbed screen. See page 44 and later for detailed descriptions of the parameters.

Icon Description

EtherCAT Communication
[ oviect Dictionary
Hide

Read Only

<

These parameters are hidden by S-TUNE I during EtherCAT communication.

These parameters cannot be written from S-TUNE II to the amplifier during
EtherCAT communication.

These parameters allow access to the amplifier via EtherCAT communication.

These parameters are related to the EtherCAT communication object dictionary.

KA 12
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3. Details of Parameters

1. Basic Parameters

E] Basic Parameters
S Basic Settings

Settings | Default | —
Q
No. 2.0 Control mode 0.1.2 0 S
2
Select Control Mode. =
v
r : Settings Control Mode
Uiedon 0 Position Control Mode
1 Velocity Control Mode
2 Torque Control Mode
NEE e Mol NO.3.0

Settings | Default | Characteristics w
No. 3.0 Command mode ~A I ;
- - | <3 KO
510 10 2@ g
Select Command Mode. %
o,
T Control Mode | Position Velocity Torque N
. (No.2.0) | (0) Q) ) o
Function Settings g
o
3: Internal command Yes = = g
10: EtherCAT Yes Yes Yes
Related To Nle}X0]

Settings | Default | Characteristics

Switch 0.1 0 - - . o

NISRPPRLY | orque command limit:

(7] wv
® ( o)

Enable/Disable Torque Command Limit

_ _ Error Detection
Settings Selection Position deviation: No.65.0 Error Detection Value: No.87.0, N0.90.0
Speed deviation :No0.65.1 Delay time 1 N0.89.0, N0.91.0

Function 0 Sisslle _ _
0 (Disable) —
1 (Enable) Select an appropriate value.

If you are to select 1 for this parameter, configure the above settings so that Position deviation error
(Alarm No.6) and Speed deviation error (Alarm No.5) will be avoided.

1

Enable

NEEIE MM N0.65.0. No.65.1. No.87.0. N0.89.0. No.90.0. No.91.0

Use

About Unit Notation

-In this manual, [E-pulse] and [C-pulse] represent the pulse unit that represents the position information of the motor shaft.

[ E-pulse ] = [Encoder pulse] :
This is the value obtained by dividing and multiplying the command pulse of the Host controller by parameter No.34.0 and No.36.0.
It is used for calculation inside the amplifier.

[ C-pulse ] = [ Command pulse ] :
The unit of command pulse for the Host controller.

- The unit of each parameter is described in the [initial value] column. Unitless is a dimensionless quantity.

S-FLAG I Instruction Manual - EtherCAT - 13



2. Parameters
3. Details of Parameters

E] Basic Parameters
B Basic Settings

Toreue cemmere i Settings | Default | Characteristics

No. 144.1 Torque limit output

Select one of the condition sets to output that the motor is in a "torque limiting state".

T-LIMIT (Pin No.17) of I/O connector will output 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.

Settings Torque Torque Motor Homing Speed
command command Max output Torque command | Limit
limit: Value 1 | limit: Value 2 | Torque value | limit value

Function
Use

No.147.0 No.148.0 No0.656.0 No.152.0

Prerequisite
Related To

Torque command limit switch (No.144.0) = 1 (Enable)
No.144.0. No.147.0. No.148.0. No.152.0. No.656.0

Settings | Default | Characteristics
No.146.0
ool Torque command offset B 0 W _
(2092h) 1.000t0 1,000 70, | —

Adjust this parameter when the constant offset load torque is always applied to the
motor by the gravity in the vertical axis. Set Torque command offset as a proportion
relative to rated torque.

Function
Use

| Default | Characteristics

Torque command limit:
Value 1 0t0 65535 | (Seebelow) | — —[@) =& —

No. 147.0

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 (No.147.0) is applied.
When closed, Value 2 (No.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 bound to 2,400.

Function

Hl No.147.0 Default
Each motor series have their own default values.

50 W, 100 W 3.500 [0.1%]
200 W to 2 kW 3.000 [0.1%]

Prerequisite
Related To

Torque command limit switch (No.144.0) = 1 (Enable)
No0.144.0. No.144.1

w0
D

—
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2. Parameters

J

3. Details of Parameters

YILINVIVL

E] Basic Parameters
B Basic Settings

| Default | Characteristics

No. 237.0

P oy Servo OFF: Delay time

0to 3,125

This parameter indicates the delay time the motor excitation off after the Enable
Operation (0x6040,3) turns off.

By adjusting the timing to end motor excitation after the brake is engaged, brake-equipped axes
such as vertical axis can be prevented from falling off.

sis1oweled Z

Function

B Default: 0 ms

FEE eI N0.238.0

| Default | Characteristics
40 — — 3
0t03,125 roopsy | O ¥

This item indicates the delay time of brake release signal (MBRK) ON after the motor

excitement starts.
By adjusting the timing to release the brake after the motion excitement starts, brake-equipped
axes such as vertical axis can be prevented from falling off.

No. 238.0

(20EEh) Bake release: Delay time

w0
D

Function

M Default: 4 ms

w
O
1]
-
o
(2}
®]
=
o
Q
=
Q
3
1]
—
0]
=
%}

NEEEle el No0.237.0

Use

Settings Default Characteristics

0,1,2 0 M--a82

No. 257.0

@101 Absolute system

Select either Absolute system or Incremental system.

0 Incremental =
1 Absolute Disable
2 Absolute Enable

Using this parameter in absolute systems

Function

Use - 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 motions 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 angel can be accurately detected with sufficient
resolution even outside of the range.

S-FLAG I Instruction Manual - EtherCAT - 15



2. Parameters
3. Details of Parameters

E] Basic Parameters
B Basic Settings

Default Characteristics
—2,147,483,648

N[o WISt Mol \Wraparound
AN Minimum value

—2,147.483,648 to 0

Set the minimum value for wraparound.

Function
Use

MEE e MmN N0.460.0

Default | Characteristics

[\[eW:I{o Mol \Vraparound
PItee Il Maximum value 0t02.147.483,648 | 2147483648 | [M] — — =& -

Set the maximum value for wraparound.
Function

Use

NEEIEle MmN N0.458.0
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2. Parameters
3. Details of Parameters
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E] Basic Parameters
B Stop Settings

Settings | Default | Characteristics

(\[eWGEYZA0 B Drive restriction input: o
RITE Setup Oto3 0 M- - 282 o
3
By installing sensors at the ends of linear motion, you can restrict the drive beyond %
the motion range. a
When "Enable" is selected for this parameter, starting the motor will be blocked by 1/0 input ON.
, Settings CW Drive restriction CCW Drive restriction
Function
Use 0 Disable Disable
1 Enable Disable
2 Disable Enable
3 Enable Enable

NEEIEC MO No.67.1. No.67.2. No.67.3

No. 67.1 Settings | Default | Characteristics

(2043h)

Drive restriction input:
Deceleration method 0,1,2 1

- _ A
(N\[eMYAI Drive restriction input: o 0 @ S|
PRIV [dling status :

Slolsweled JO s)jlelsq ‘¢

Select the deceleration method upon drive restriction 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 (No.67.1) (YY)

Function
Use 1 0: Free Run
0: Free Run
2 1: Short Brake
3 ) 1: Zero Clamp
2: Quick Stop
4 0: Free Run

FEEGPISIEN Drive restriction input: Setup (No.67.0) = 1, 2 or 3 (Enable)
NEEIEe IO No.67.0. No.67.3

NPy Dive restriction input: Settings | Default | Characteristics
PR Retaining position deviation counter 0.1 0 Ml--4

Motor's stopping upon drive restriction input results in position deviation from
the input pulse.
Use this parameter to select either keep or clear that position deviation.

Function

Use Settings Position Deviation Counter
0 Keep
1 Clear

FEENEe MO No0.67.0. No.67.1. No.67.2

S-FLAG I Instruction Manual - EtherCAT - 17



2. Parameters
3. Details of Parameters

E] Basic Parameters
I Stop Settings

e Default | Characteristics

ALY Torque command limit

If [Deceleration stop: Method (when the servo is off) (N0.224.0)] = 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 - 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 bound to the range with 2,400.

HEERISIEN Deceleration stop: Method (upon servo is off) (No.224.0) = 2 (Quick stop)
Related To NeW¥ZX0

Settings | Default | Characteristics

[\ [o Y2 Mol Deceleration stop:
)09 Method (upon Servo Off) 0to 3 3 @ "

Specify the deceleration stop method in case of servo off while motor is rotating.

Settings Description

0 Free run
Function
Use 1 =y Short brake

2 Quick stop

3 D Dynamic brake

g
5

No0.151.0¢ No.224.1. No.224.3. No0.225.2. No0.226.0. No0.227.0. N0.229.0. No.232.1.

Related To NO.232.2. N0.236.0. N0.239.0

NEYPYIRN Deceleration stop: Settings | Default | Characteristics
)M Release conditions 0.1 1 @ o

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) (N0.224.0).

Function
Use D ; ; ; :
Settings (II’)\Iecelerann stop Operating time Deceleration stop Rotational speed to cancel
0.226.0) (N0.227.0)
0 @) -
1 O @)

HEEERIHIEN Deceleration stop Method (upon servo off) (No.224.0) = 1 (Short brake) or 2 (Quick stop)
NEEIECMIOMN N0.224.0. N0.226.0. No.227.0

8 S-FLAG T Instruction Manual - EtherCAT -
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2. Parameters

J

3. Details of Parameters

YILINVIVL

E] Basic Parameters
I Stop Settings

NIPYIRY Occcleration stop: Settings | Default | Characteristics o
PN Switch (upon control power failure) o
3
Enable/Disable deceleration stop when an alarm of voltage drop error in the control %
power supply occurs. 7
Function . .
Use Settings Deceleration stop
0 Disable
1 Enable
NEIEIEle ol NO.228.0
Deceleration stop: Settings | Default | Characteristics

No. 224.3

(20E0h) DBRK output after stopping

(upon Servo Off)

Select Stop State when the servo is off

Settings
0 '-J-:_:ﬂ Free run

Function
Use

=

il Dynamic brake

w
O
1]
-
o
(2}
®]
=
o
Q
=
Q
3
1]
—
0]
=
%}

HESIeVSel N0.224.0. No0.232.1

Settings | Default | Characteristics

(\[eWP¥IHoN Emergency stop:
P18 \Warning output switch 0.1 0 ml--3-

Set whether a warning to be output or not in case of E-stop input.

Settings Warning output

0 Disable

Function

1 Enable
No. 225.1 Bl e Settings | Default | Characteristics
PL )W Warning output timing 0,1 0 M--4-

Specify when to output warning in case of E-stop input.

Function Settings Warning output timing
0 After the motor makes a deceleration stop
1 Immediately after the warning occurs

wn 0
D D

HEEGIISIEN Emergency stop: Warning output switch (No.225.0) = 1 (Output warning)

S-FLAG I Instruction Manual - EtherCAT - 19



2. Parameters
3. Details of Parameters

E] Basic Parameters
I Stop Settings

No. 2252 fehay Settings | Default | Characteristics

AN Smoothing filter - Switch

Enable/Disable the Velocity Command smoothing filter at the time of a quick stop.

This filter suppresses vibration caused by drastic velocity change.

Btir;chon Settings Velocity Command smoothing filter
0 Disable

1 Enable

MW=l N0.229.0

NPT Deceleration stop: \ Dlt | Characteristics
Pl Operating time 0to 16,383 (10005 — g

This parameter indicates deceleration stop operation time 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 (No.224.0).

Function

Use B Default: 50 ms (Converted to Time)

HEEGPSIEN Deceleration stop Method (upon servo off) (No.224.0) = 1 (Short brake) or 2 (Quick stop)
NEEIEOMIOMN No0.224.0. No.224.1. No.227.0

\[eWr Yy Aol Deceleration stop: Default |  Characteristics
Pl Rotational speed to end deceleration stop| 0 to 1,000 v /?noin] - -5a-

This parameter indicates rotational speed to cancel deceleration-stop in case an
alarm occurs or the Servo ON signal turns OFF.

Function

Use It is used for a motor which is slowing down as specified with the deceleration stop method (No.224.0).

Deceleration stop: Method (No.224.0) = 1 (Short brake) or 2 (Quick stop)
& Deceleration stop: Release conditions (N0.224.1) = 1

FEIEIEOMIOMN No0.224.0. No.224.1. No0.226.0

Prerequisite
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2. Parameters

3. Details of Parameters

(-J--+ Basic Parameters

B Stop Settings

Deceleration stop: Default | Characteristics
Operating time
(upon control power error)

No. 228.0
(20E4h)

: M Default: 10 ms (Converted to Time)
Function

Set Deceleration stop time in the event of the alarm output due to a control power error.

HEEERISIEN Deceleration stop: Switch (upon control power failure) (No.224.2) = 1 (Enable)

Related To N2

w0
D

| Default | Characteristics

N\[eWWVIsKOl Quick stop: 40
w120 Smoothing filter - Moving average counter 1 to 1,000 @ - = vﬁ -

This item indicates moving average count of velocity command smoothing filter
while the motor is making a quick stop.

The lager the parameter value, the smoother acceleration/deceleration is and the slower the response.

Delay Time Calculation Formula

100ps X Moving average count = delay time

Function
Use

The positioning will take as long as the delay time specified above, set this item within the range
acceptable to the equipment.

FEECPSIEN Quick stop: Smoothing filter switch (No.225.2) = 1 (Enable)

REEWEle MO N0.225.2. N0.239.0

M Waveforms for each combination of enable/disable Deceleration Stop and Smoothing Filter.

Deceleration Stop  [BJEE]e]E Enable Enable

Smoothing Filter Disable Disable Enable
N
Command
waveform \ \\
> — N I
t t t
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2. Parameters
3. Details of Parameters

E] Basic Parameters
IS Stop Settings

NPETRE Dcceleration stop: Settings | Default | Characteristics

PN Status during free-run

Select on or off for deceleration stop status during free-run.

Settings Deceleration stop status

OFF (not consider as deceleration stop)

As soon as the servo status becomes OFF, the brake release (MBRK) becomes open
0 and the brake becomes engaged.

With the configuration of No.224.3 (upon servo off) and No.233.3 (upon alarm on),
Function the dynamic brake release signal (DBRK) immediately turns off and the dynamic brake
becomes engaged.

C
D
()

ON (consider as deceleration stop)

When the servo state becomes OFF, the deceleration stop status becomes ON.

1 MBRK remains closed and the 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 dynamic brake release (DBRK) will remain ON and the dynamic braking will
remain disengaged until the deceleration stop status becomes OFF.

Settings | Default | Characteristics

(N\[oWicyyl Quick stop:
B0l Short brake operation after a stop 0.1 0 M--a-

Enable/Disable short braking after a quick stop.

agledely Settings Short braking

Use
0 Enable
1 Disable

FEEGNSIEN Deceleration stop: Method (when servo off) (No.224.0) = 2 (Quick stop)

Settings | Default | Characteristics

[\\[e Wiy B Deceleration stop:
P07J0M Brake engagement - Timing 0,1 0 M--3-

Set the timing for the brake to be engaged in a brake-equipped motor.

(That is, set the timing to open MBRK (Brake Release))

Settings Brake engagement timing

Function 0 When the deceleration stop status is off, or the motor rotation speed becomes
Use lower than the setting of Deceleration stop: Cancellation speed (No.227.0)

When the deceleration stop status is off, or the motor rotation speed becomes

1 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 (N0.234.0).

MEEW oMo N0.234.0. N0.235.0
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YILINVIVL

(-J--+ Basic Parameters

B Stop Settings

NIPXEX] Deceleration Stop: Settings | Default | Characteristics
e Method (when alarm is on)

Select a deceleration stop method in case of alarm while motor is in motion.
Each alarm group uses a different stop method. 1)
: Stop me
Settings
0 T T T
1 ™) D D
STOR STOR STOR
2 = S =
Function = = =
Use 3 D S S
STOR STOR STOR
4 T 7 s
s
STOR STOR STOR
| =) e
6 —'Fu_: STOR STOR,
7 S 2
STOR STOR STOR
*1) Alarms are categorized into five groups.
*2) When Deceleration stop: Method (No.224.0) = 0 (Disable), the motor will be stopped by the group @ method.
After the amount of time specified by Deceleration stop: Operating time (N0.228.0) elapses, the motor will be stopped
by the group @ method.

.JE: Free run i Quick stop =1 Short brake D Dynamic brake
1 STOR, STOR| STO
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2. Parameters
3. Details of Parameters

E] Basic Parameters
B Stop Settings S
Group| Alarm | Alarm Name Group| Alarm | Alarm Name

No. No.

Overvoltage error System error

23 Switch circuitry error 1 EEPROM data error
Product code error
24 Overcurrent error 2 (Mismatching code)
@ 25 Inverter error 1 7 Overload error
26 Inverter error 2 19 Encoder error
(Communication)
Encoder error
27 Current sensor error 20 (Multi-turn data)
29 Voltage error 21 Encoder error
(Internal control power DC5V) (Voltage drop)
22 \oltage error 34 Product code error
@ (Internal control power DC24V) (Undefined model code)
32 (Pcoo\gvt%iﬁcpﬁt%grggvzer) 3 EtherCAT communication error
16 (ER';‘ég?eedr Cfart;?r 4  Overspeed error
O 17 (E’\rlwoc?e(;iggnigor 5  Velocity deviation error
18 (EHnai?vsiaerg)error 6  Position deviation error
8 Command overspeed error
3 L
® 10 Positioning command overflow error
/Homing failure
11 Multi-turn counter error
12 Overheat error
15 Power supply error
(Primary circuit AC power)
Encoder error
28 (Overheat)
NP EER] Deceleration Stop: Settings | Default | Characteristics
" (20E9h) DBRK output after stopping ~
. (when alarm is on) ’ i

Select the type of idling in case of alarm.

F.

Function 0 oy Free run

Use
1 Q Dynamic brake
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3. Details of Parameters

YILINVIVL

E] Basic Parameters
I Stop Settings

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.

NIPEIR Dcceleration Stop: ' \ Deult | Characteristics o
POYNM Brake engagement - Delay time 0to 16,383 (100 - - 24 - g

)

D

v

Bigdion M Default: 0 ms (Converted to Time)

FEECNISIEN Timing of brake engagement (N0.232.3) =1

NP R Deceleration Stop: | \ Deult | Characteristics
P50l Brake engagement - Rotational speed | 0 to 1,000 ] Ml - - 24 -

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.

Function
Use

w
@)
@
@
o,
o
o
o,
>
©
o
Y
3
D
@
®
®
n

HEEGPISIEN Timing of brake engagement (N0.232.3) =1

| Default | Characteristics

(N[o WIS Mol Quick stop: .
P)enM Extension Time 0to 3,125 @ — _

This item indicates how long the quick stop to be kept after the deceleration stop
complete conditions were met.
It is used to compensate the brake response time.

Function H Default: 0 ms (Converted to Time)

Use

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 (N0.237.0) to compensate the brake response time when the servo turns
off during motor idling.

HEERRISIEN Deceleration stop: Method (No.224.0) = 2 (Quick stop)
NEEIEOMIOMN No.224,0. No0.233.0. No.237.0

NOWPEENY Guick stop: \ Deult \ Characterisics
)23 W Deceleration time 0to 100 [ms] [E — = -

This item indicates decelerating time after a quick stop.

Sumction Set the time-length for speed command to change from 1,000 r/min to O r/min.

Use

EIEIE eI N0.224.0. No0.232.2. No0.236.0
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E] Basic Parameters
I Error Detection Settings

| Default | Characteristics

L — — I3 _
0 to 200 comsg | (M) — — =k

No. 12.0

(200Ch) Warning latch time

Specify the length of latch time for warning output.

Setting

0 No limit
1 to 200 Latching Time = Setting Value X 50 ms

Function Warning Output time = Waring State time + Warning Latch time
Use

Warning State  off | ©N

Warning Output oFF ON Warning Latch State
i . Warning Latch Time _:

Close RESET to release the alarm latch and turn the warning off.

FEIEIECMIOMN N0.225.0. No0.225.1

Settings | Default | Characteristics

No. 13.0
(200Dh)

Alarm output timing

Specify when to output an alarm.

Function Settings Output timing

Use 0 After the motor decelerates to stop
1 Immediately after an alarm occurs

If Deceleration Stop: Method (when alarm is on) (N0.233.0) = O (free-run), the alarm signal will be

Remark output regardless of this parameter setting.
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E] Basic Parameters (« )))
e Error Detection Settings AL M

Settings | Default | Characteristics

Position deviation error detection:

No. 65.0
Switch 0to3 1 @ - -3 -

(2041h)

Specify what to output when excessive position deviation is detected.

sis1oweled Z

Settings Output selection

0 No detect (No output)
Alarm output

Warning output

Alarm and Warning output

Function
Use

When using Torque command limit, select O (No output) so that an alarm will not occur in a torque
limit state.

NEEIE MM N0.87.0. N0.89.0. N0.363.0. No0.365.0

Settings | Default | Characteristics

No. 65.1
(2041h)

Speed deviation error detection:
Switch

Enable/Disable Speed Deviation Error Detection.

Speed deviation error detection

0 Disable
1 Enable
When using Torque command limit, select "Disable" so that an alarm will not occur during limiting.

w
O
1]

-
o
(2}
O

=
o
Q
=
Q
3
1]
—
0]
=
%}

Function

C
w
)
w N =

REENEe eI N0.90.0. N0.91.0

(\[oI- WA Position deviation error detection: | et | Chararcteristics
SO Value 01010000 | ooray; | [ — @) =2 -

This parameter sets a threshold value for a position deviation error detection.

Function ) ) . o
Use The higher the value, the less likely to detect position deviation error.

HEIEERISIEN Position deviation error detection: Switch (No0.65.0) = 1 (Enable)
FEIEIEORIOMN No0.65.0, N0.89.0

NIPYY Fosition deviation error detection: | Dlt | Characteritics
Delay time 0 to 32,767 [100ps] - - -4

This parameter sets a delay time for a position deviation error (Alarm No.6) to be
output after the position deviation exceeded the setting of [Position deviation error
detection value (No.87.0)]

Function The higher the value, the longer it takes for the error to be output.

Use
B Default: 40 ms (Converted to Time)

HEEGNISIEN Position deviation error detection: Switch (No.65.0) = 1 (Enable)
NEEIEeMIOMN No.65.0. N0.87.0
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E] Basic Parameters
B Error Detection Settings

(\[oIRIoNo I Speed deviation error detection: Default ‘ Characteristics

IO Value

This parameter sets a threshold value for a speed deviation error detection.
The higher the value, the less likely to detect a speed deviation error.

Function
Use

HEEONISIEN Speed deviation error detection - Switch (No.65.1) = 1 (Enable)
NEEIEOMIOMN No.65.1. N0.91.0

NI E Mo Speed deviation error detection: | Dlt | Characteristics
P50 Delay time 0 to 32,767 (1001 - — a4

This parameter sets a delay time for a speed deviation error (Alarm No.5) to be
detected after the speed deviation exceeded the setting of "Speed deviation error -

Detection value"(No.90.0).

Function The higher the value, the longer the error detection time.

Use
M Default: 40 ms (Converted to Time)

HEEGRIHIEN Speed deviation error detection - Switch (No.65.1) = 1 (Enable)
REIEIEle MOl N0.65.1. N0.90.0

N[eWL{Xoll Encoder: Settings Default Characteristics
Il Overheat detection - switch 0.1.2 0 @ --8-

Select what to output when overheat of the encoder is detected.

FUnction Settings Output

Use 0 No output
1 Warning output
2 Alarm output

Settings | Default | Characteristics

No. 259.1 JEgleeleEH
WALEIOM Battery voltage drop detection - switch 0,1 0 @ - -85 -

Select what to output when encoder battery voltage drop is detected.

EunEiien Settings Output

Use 0 No output
1 \Warning output
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E] Basic Parameters (« )))
e Error Detection Settings AL M

Set the value to detect overheat of the encoder. (for reference only)

No. 267.0 IEreeeNs | Default | Characteristics -
. . ; I
)0 Overheat detection - Value 0to 127 85 — —xa_ 3
[C] 5o 3

)

(0]

n

Function
Use

Related To ENeWisIoKe]

| Default | Characteristics

No. 268.0 J=gleeleEls

z i 24 )
DUeNM Battery voltage drop detection - Value|  0to 100 V] M- -2

Set the value to detect voltage drop of the encoder. ot

Function g
Use g.
7y

e

_ o

NERELER] Voltage Drop Detection: Deult Characteristics a
PRI Delay time 20 to 50,000 (e - - 24- o

Set the delay time to voltage sag of the primary circuit power supply.

Function o
Use (voltage sag=detect a dip in voltage)

Detection of a voltage sag will result in Alarm No.15.

REMENS Set this parameter suitable to your operating conditions.

[\folclsXe Mol Position deviation warning detection: ‘ Dlt ‘ Characteristics
16Bh) WEINE 0t02.147.483647 | ¢ 0 e — = & -
Set the value to detect position deviation warning.
Function " o ) ) " o )
Use The position deviation warning will be detected when the position deviation exceeds this parameter value.

HEIEERISIEN Position deviation error detection: Switch (No.65.0) = 2 (Warning output), or 3 (Alarm and Warning output)
FEEIEO MO No0.65.0. N0.365.0

Default Characteristics

[\[oIcIs1sN0N Position deviation warning detection:
PN Delay time

Set the delay time to detect the position deviation warning.

Function .
Use H Default: 50 ms (Converted to Time)

HEIEGNSIEN Position deviation error detection: Switch (No.65.0) = 2 (Warning output), or 3 (Alarm and Warning output)
FEEWE IO MN No0.65.0. N0.363.0
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3. Details of Parameters

E] Basic Parameters
B Error Detection Settings

Default Characteristics

[\ [oWeY4 Mo \\otor rotating position at encoder error
kol holding method

Select method for motor rotating position holding at encoder error.

Function Settings Methods

Use 0 Disable
2 Keep torque command value Setting range

NEE e eI NO0.377.0

Default | Characteristics

[\[eRY /A0 \\otor rotating position at encoder error
VLN holding time

Set operation time for motor rotating position holding at encoder error.

Function
Use

Related To ENeXCVAX0)

| Default | Characteristics

\[oW:yZRoM Error detection settings
PN EtherCAT Communication Setting 0,1 1 M- -3-

Select whether the ampilifier detects alarm No.3 when EtherCAT communication
error occurs.

Function Settings Alarm No.3

Use 0 NOT detect
1 Detect
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2. Position Control Mode
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E] Position Control Mode
I Position Command Input

YRR -u<c train command: Settings | Default | Characteristics
PN Interpolation with pulse ratio 0.1 1 - - 2

Enable/Disable the interpolation to smooth a command where C-pulse Ratio is set.

Ui Settings Interpolation with pulse ratio

Use 0 Disable
1 Enable

NEIEIECMIOMN No0.32.0. No.34.0. No0.36.0

sis1oweled Z

w
U
[0}
—
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o
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Q
3
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—
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=
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E] Position Control Mode
S Position Command Input

NPEYRO Fulse train command: | Default | Characteristics
JEDIA Ratio (Numerator)
1to 65,535 Y
N[N0 Pulse train command: >3bit @ - T @ <2>
(LN Ratio (Denominator) 1 to 8,388,608

Use these two parameters to set the multiplier and divider for the position C-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 C-pulse count per rotation)/4

__ motor pulse count per rotation __ motor pulse count per rotation / 4
host C-pulse count per rotation host C-pulse count per rotation / 4
Function H Setting Example unit: [pulse/rev]
A B C(=AX1/4)
Host Command
Pulse count per rotation | No.34.0 No0.36.0
16,384 4,096
10,000 2,500
32,768 =131,072 ")+ 4
4,096 1,024
4,000 1,000

*) 131,072 is the pulse count per rotation of the motor.
The default setting values are assumed 131,072 pulses of the host C-pulse number per a rotation.

Range of Pulse Ratio (Numerator/Denominator)
Remark - Pulse train command: x0.001 to x1,000
- Internal Position Command: x1 to x1,000

Settings | Default | Characteristics

(\[eMT- W Pulse train command: :
IV Feed forward delay compensation 0,1 1 @ - - 2

Enable/Disable Feed Forward Delay Compensation in Position Control Mode.

Function Settings Feed forward delay compensation

Use 0 Disable
1 Enable

Usually, set 1 (enable)
You can set this item only with S-TUNE I, not with the Setup Panel.

Remark

32 S-FLAG I Instruction Manual - EtherCAT -



J

2. Parameters
3. Details of Parameters

YILINVIVL

E] Position Control Mode
B Tuning Parameters

No. 102.0 R | Default | Characteristics
S onaet o ; 250 — —
P [nertia ratio 100 to 10,000 (%] @ 5

Specify the ratio of the device load inertia to motor rotor inertia (moment of inertia).

)
Q
=
Q
3
(1)
(g
(1]
=
(%]

Load Inertia + Rotor Inertia
i Inertia Ratio = X 100%
Function Rotor Inertia 0

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.

I C
0
D

Remark The inertia ratio being too large or too small will cause noise.

No. 103.0 RiSialgk# | Dlt | Characteristics
iy 0W Damping ratio 10 to 5,000 (% @ — - -

This parameter can be used for tuning to improve poor settling due to viscous friction,
or too large an inertia ratio.

Function Increasing (or decreasing) this parameter value in event of overshoot (or undershoot respectively)
Use may make the settling time shorter.

The value of this parameter is estimated along with inertia ratio simultaneously if Tuning: Items
(No0.110.1) = 2 (start).

Slolsweled JO s)jlelsq ‘¢

HEEGRIHIEN Position Control Mode, Velocity Control Mode
Related To NONRIOA

Default Characteristics

No. 106.0 giClalig/=4
8% Inertia ratio upper bound 100 to 10,000 | >990 - - 24 -

I

Function Set the upper bound of the inertia ratio automatically adjusted in Quick Tuning.
Use

FEEGPNISIEN Tuning: Control gain set - Automatic switch (No.120.0): 1 (Enable)
NEEIEO MOl No.110.1. No.120.0

No. 110.0 R Settings | Default | Characteristics
RI5 50 Mode switch 1,2 2 Wl---

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

Use 1 Standard Horizontal axis force
2 Offset Load Non-horizontal axis force
Use Offset Load Mode even for the case of axis force (horizontal motion)

HEEGRIHIEN Position Control Mode, Velocity Control Mode
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E] Position Control Mode P
I Tuning Parameters

Settings Default Characteristics

No. 110.1 pilalyks
AN [tems

Select Start or Stop for tuning depending on the your willing to estimate items.

S arie) Estimate items
Function e e Damping ratio
Use 0 (Stop) No estimate _
No estimate
1 (Start) )
Estimate )
2 (Start) Estimate

HEERRISIEN Position Control Mode, Velocity Control Mode

Default | Characteristics

No. 113.0 JSQliy= )
RIYZIM Position control mode - Control gain set| 5 to 45 15 — -

Select one control gain set for Position Control Mode.

Control Gain 1 (No.115.0), Control Gain 2 (No.116.0), and Integral Gain (No.119.0) are set to
the preset values of pairs.

H Noise Solutions
@ Use Torque command filter: Notch filter (such as No.160.1).
@ Decrease the value of Integral Gain (No.119.0).

Function ® Decrease the value of Control Gain 2 (No.116.0).

If the above does not work, lower Control Gain Set.

Setting | Command Response | Rigidity Settling Time Possibility of Noise

5 Slower Lower Longer Lower
! ! ! $ !
45 Faster Higher Shorter Higher

HEERISIEN Position Control Mode

- Too large a value of this item may cause noise.

- The default value varies depending on the setting of Position Control Mode - Inertia conditions

Remark (No.113.1).

- If Torque command filter: Low-pass filter - Auto setting (No0.160.2) = 1 (auto setting ON), then
Torque command filter: Low-pass filter - Time constant (No.162.0) will be included in the gain set.

NEIEIEOMIOMN NO.113.1. No.114.0. No.115.0. No.116.0. No.117.0. No.118.0. No.119.0. No.162.0

wn
D
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YILINVIVL

E] Position Control Mode
s Tuning Parameters

No.113.1 R Settings | Default | Characteristics

Uyl Position control mode - Inertia conditions

Set the inertia conditions for Position Control Mode.

sis1oweled Z

This parameter is used to determine the ratio of Control Gain 1 (No.115.0) to Control Gain 2 (No.116.0),
which would be appropriate to equipment characteristics.

Settings Description

Heavy-load equipment or equipment with substantial load fluctuation
Equipment with low rigidity, robot arms, and so on

Function 1

(medium setting)
For example, general transport machines

Light-load equipment
Equipment that demands high-speed operation or requires settling

w

HEEERSIEN Position Control Mode
NEEIECMOMN No.113.0. No.115.0. No.116.0

0
D

w
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@
@
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o
o,
e
v
o
3
o
| Default | Characteristics @
wn

No. 114.0 JChllgts

. . crs _ 15 _ o
W0l Position control mode - Control level 5to 45 3 @ 4]

Set the Control Level of Position Control Mode.

With this parameter, both Control Gain 1 (No.115.0) and Control Gain 2 (No.116.0) can be set to
the preset values of pairs.

H Noise Solutions

® Use Torque command filter: Notch filter - Switch (such as No.160.1).
Function @ Decrease Position control mode - Integral gain (No.119.0).
@ Decrease Position control mode - Control gain 2 (No.116.0).

If any of the above does not work, decrease the Control Gain Set value.

Setting | Command Response | Rigidity Settling Time Possibility of Noise

5 Slower Lower Longer Lower
$ $ ! ! ¢
45 Faster Higher Shorter Higher

HEEERSIEN Position Control Mode

- Setting Control Level will invalidate the setting of Control gain set (No.113.0).
REINEIS - The specified values of Control Gain 1 (No.115.0) and Control Gain 2 (No.116.0) vary depending
on Inertia conditions (No.113.1).

0
D

REIEIEOMIOMN No.113.0. No.113.1. No.115.0. No.116.0
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E] Position Control Mode P
I Tuning Parameters

No. 115.0 s ' \ Deult \ Character|5|cs
- —_ — A __
PIYRINM Position control mode - Control gain 1 5 to 1,000 Crad/s ] @ ok
Set Control Gain 1 for Position Control Mode.
Function Increasing this parameter value reduces position deviations after the command becomes zero.

Increase it when the position deviation convergence at the time of settling is not good.
Set a value smaller than the value of Control Gain 2 (No.116.0).

FEECNSIEN 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 (No.113.0)
- Inertia conditions (No.113.1)
- Control Level (No.114.0)

- To reduce the position deviation of the command being input, raise Control Gain 2 (No.116.0).
NEEIEORIOMN No.113.0. No.113.1. No.114.0. No.116.0. No.117.0

0
D

No. 116.0 TR - \ Dlt \ Charactensms
V0 Position control mode - Control gain 2 80 to 5.000 /e e

Set Control Gain 2 for Position Control Mode.

Increasing this parameter value decreases the position deviation 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 (No.115.0).
Function

H Noise Solutions
@ Use Torque command filter: Notch filter (such as No.160.1)
@ Lower Integral Gain (No.119.0)

If the above does not work, decrease the Control Gain 2.

HEERISIEN 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 (No.113.0)
- Inertia conditions (N0.113.1)
REMENS - Control Level (No.114.0)
- To reduce position deviations after the command becomes zero, increase the value of
Control Gain 1 (No.115.0).

NEEIEEOMIOMN No.113.0. No.113.1. No.114.0. No.115.0. No.118.0

wn
D
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YILINVIVL

E] Position Control Mode
B Tuning Parameters

Tuning: | Default | Characteristics
Position control mode 10,000
- Gain FF compensation 1 010 15,000 [0.01%]

No. 117.0
(2075h)

Set the Field Forward Compensation Rate (speed) with respect to Control Gain 1
(No.115.0) for Position Control Mode.
Using this parameter is effective to shorten the settling time.

sis1oweled Z

Function ) . . '
Use Adjust this item after setting the following:

Inertia ratio (No.102.0), Control gain set (No.113.0), Control level (No.114.0),

Control gain 1 (No.115.0), Control gain 2 (No.116.0)
Too high a value of this parameter will result in overshooting, and too low in undershooting.
Set relatively a moderate value.

FEECNISIEN Position Control Mode

REIEIOlOMN No.113.0. No.115.0. No.118.0
Tuning: | Default | Characteristics
No. 118.0 Positi
SR osition control mode 0 W
- Gain FF compensation 2 01015000 | (o0, | [W)- — = -

Set Field Forward Compensation Rate (Torque) with respect to [Control Gain 2
(No.116.0)] for Position Control Mode.
Using this item will reduce position deviations during operation.
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Function Setting this item to around 10,000 will make the position deviations during operation almost zero.
Use Raise the value of this item only after reducing the position deviation, by using Gain FF Compensation 1
(No.117.0) at settling.

H Noise Solutions
Adjusting Filter 4: Smoothing 2- Moving average counter (No.81.0) may reduce the noise.

HEEGNSIEN Position Control Mode
REEIEle MOl No.113.0. No.116.0. No.117.0

No. 119.0 hans - \ Dlt \ Charactensms
Wk Position control mode - Integral gain 45 to 5,000 . - — 4

Set the Integral Gain for Position Control mode.

Increasing the value of Integral Gain will improve the convergence (interfered by friction or load
Function fluctuation) at the time of settling, and reduce position deviations.
This will result in rigid and sensitive motions.
H Noise Solutions
@ Use Torque command filter: Notch filter (such as No.160.1).
@ Decrease the value of Integral Gain

HEERSIEN Position Control Mode

This parameter will reset to the default if Inertia conditions (No.113.1) or Control Gain Set (No.113.0)

REES is changed.

NEEle el NO.113.0
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D
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E] Position Control Mode
s Tuning Parameters

No.120.1 ki | Default | Characteristics

Wrd3 Control gain set - Upper bound 5 to 45 15 @ - — u,é _

Function Set the upper bound of Control Gain Set in Auto Tuning of Control Gain Set.

HEEGISIEN Position Control Mode
NEEIEO MM No.106.0. No.120.0

wn
D

No.121.0 R | Default | Characteristics
RIZ8 Control gain set - Tuning constant 1o 200 = — — A -

This parameter is used for Quick Tuning. Usually the default value is used.

Function It is a constant of proportionality to calculate (Control Gain 1 + Control Gain 2) based on the Inertia
Use 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.

Position Control Mode

FreiEgbilie Tuning: Control gain set - Automatic switch (No.120.0): 1 (Enable)

NEINEIS This parameter is not displayed on the Setup Panel.
REIEIEoEol No.120.0

Settings | Default | Characteristics

No. 193.0 pithligt=4
RS0l Current control gain 0.1 0 Ml--3

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  § Settings

Use
0 Standard More Faster
1 Low Less Slower

- If you changed the setting, perform tuning again.
- Selecting 1 hurts response; Adjust within the acceptable range.

Remark
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E] Position Control Mode

Settings | Default | Characteristics

Homing: ,
Home reference signal selection 0,1 0 -y - 52 -

)
Q
=
Q
3
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=
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To add encoder Z-phase as the reference position after the Home Reference Signal
is detected, set this parameter to 1.

No. 645.0
Select the signal that the home position will be referenced to.
Function 0 Any user specified position
Use 1 Stopper
No. 645.1 I Settings | Default | Characteristics
: 88 Encoder Z-phase selection 0,1 0 -

Settings Encoder Z-phase Signal

0 Disable

Slolsweled JO s)jlelsq ‘¢

Function
Use

1 Enable
No. 645.3 Homing: Settings | Default | Characteristics
: o Re-detection of home position dog 0.1 0 8- -

Use this parameter, after detecting dog-front-end, to re-detect the dog-front-end
at a speed specified with the homing creep speed parameter.

Settings Re-detecting motion

0 Disable

1 Enable
Function

Use Speed
__________ Homing speed

! HOMING:

e\ A)/Creep Speed
— L Positioy
Origin ?_ _________
Motion to detect dog again :

Homing: Home reference signal selection (No.645.0): 2(home dog-front-end)
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2. Parameters
3. Details of Parameters

E] :Posmon Control Mode P DE;|4_

e Settings Default Characteristics
No. 646.0 [N ‘
: o Direction 0.1 0 - ~

Specify the homing direction.

Settings Direction of rotation

0 CCW
1 Cw

l When Homing Home Reference Signal selection (No.645.0) = 0 (Any user specified position)
Homing direction

Direction of Z-phase detecti Encoder Z-phase

on |
Homing direction is the same 5
directi%n as Z-phase detection. S = >

Creep Motion

Homing direction is the same { 7 7? >
direction as Careful Approach. Offset from home position bocition

Function
Use

B When Homing Home Reference Signal selection (No.645.0) =1 (Stopper)

Homing direction
| Encoder Z-phase
Homing direction and Z-phase detection
direction are opposite direction. Ll e

L § S >
Homing direction is opposite
of the Creep Motion direction.

Creep Motion Offset from home position
I

Position

FEIEIEOMIOMN No0.645.0. N0.645.1. No.645.3
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2. Parameters

3.

Details of Parameters
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Position Control Mode

o Settings | Default | Characteristics

No. 646.1 Fyveyt dog polarity 0,1 0 -\ - -

Select the polarity for the home sensor signal input ORG (Pin No.11) of
to detect the dog-front-end.

Settings Detection Polarity

Function
Uk 0 Detect where ORG = OFF
ORG input

1 Detect where ORG = ON

ORG input

Settings | Default | Characteristics

MR Timeout switch 0.1 1 - Es

Homing:

Enable/Disable Homing Timeout.
This item is a safety measure against collisions.

Settings
0

Disable
1 Enable

Function
Use

When the time since homing started exceeds the setting of Timeout Time (N0.659.0), Alarm No.10
(internal position command overflow fault / homing failure) is output leading to servo off.

Settings | Default | Characteristics

ARSZE Torque command limit switch 0.1 0 -8 - &2 -

Homing:

Enable/Disable torque command limit during Homing. This item is a safety measure
against collisions during Homing.

Function
Use Settings | Torque Command Limit
0 Disable

1 Enable

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 (No.656.0) regardless of
this parameter setting.

Related To ENIeXSBIX0)
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2. Parameters
3. Details of Parameters

Settings | Default | Characteristics

Homing:

MBRZA Creep speed switch 0.1 0 -8 - -

Enable/Disable homing motion after home reference signal detection.

Set to 0 to only detect the home reference signal.
Set to 1 if any motions are intended after the reference signal detection.

Motion afterwards

None
After home reference signal is detected, the motor decelerates to stop and homing
completes.
Home Reference =Home Position
Speed v
0 MEND becomes closed.
HEND becomes closed.
Function P Position
Origin
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
1 ¥V Home Shift amount Y
' HOMING : Careful Approach
B> position
Origin
HEND becomes closed. MEND becomes closed.
No. 645.0 IS \ Dlt Charactensncs
. . i — Py 4 _
Rapid speed 0 to 6,300 [/min ] N —

Specify the speed value for rough approach motion before the home reference
signal is detected.

A Speed

—————— Homing:
Rapid speed (No0.648.0)

Homing: _ _ _
Eumction 3 [Accelgratlon/Deceleratlon time (No.650.0)
| \ /= - - - Homing:
3 ] Creep speed (N0.649.0)
4 : : B Time

Homing Start Signal I ON | | OFF !
Home Reference Signal1 ~ OFF I ON | 3
Home Reference Signal 2 OFF | ON |
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2. Parameters
3. Details of Parameters

E] Position Control Mode

.

- | Default | Characteristics
No. 649.0 PSS o e
e S 0 to 6,300 Co/min g N —

Specify the speed for careful approach after the home signal is detected.

Function

Use To improve accuracy to detect the home reference signal, select a lower speed.

FEEG SN Homing: Creep speed switch (No.647.1): 1 (Move)

NEIEVEONEOMN N0.645.0. No.647.1. No0.648.0
No. 650.0 Tl | Default Characteristics
: o Acceleration/Deceleration time 0 to 5,000 [%2] - - u,;‘; _

Set Acceleration/Deceleration Time for homing.

Function

Use This item indicates time amount for a speed to change 1,000 r/min.

Applies to Rapid Speed (N0.648.0) and Creep Speed (N0.649.0)

If the load is more than 10 times of inertia ratio, set this parameter to a value larger than the default.

Remark Otherwise, vibration may occur.

No. 651.0 IRMRES N ' Deult \ Characterisics
Amount of home position shift | 0 to 1,000,000,000 [ Cpulse ] -8B -k

Use this parameter to set shift amount from home signal or encoder Z-phase to home.
Function

MEE e MM N0.646.0

Default | Characteristics

~1,000,000,000 0 P u
to 1,000,000,000 [ C-pulse ] O -

Homing:

AEEERY Home position data

This parameter value overwrites the home coordinate (ABS position feedback value)
Function upon Homing complete.

Use

- | Default | Characteristics
No. 655.0 [l 100 .
Time to detect press stopper 5 to 1,000 (s ] R

This parameter indicates the torque command limiting time, which is a time amount

Sumction for home to be detected after the stopper was pressed.

Use

Related To

wn
D

No.645.0. No.647.0

S-FLAG I Instruction Manual - EtherCAT - 43

J

YILINVIVL

)
Q
=
Q
3
(1)
(g
(1]
=
(%]

Slolsweled JO s)jlelsq ‘¢



2. Parameters
3. Details of Parameters

E] :Posmon Control Mode

o | Default | Characteristics
No. 656.0 : i 500 -
Torque command limit value 10 to 3,000 [0.1% ] )

This parameter indicates a ratio of torque command limit value (during homing) to

Function 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 (N0.645.0) = 1 (Stopper) or

FiEiEe Bl Torque command limit switch (No.647.0) = 1 (Enable)

NEIEIEOMIOMN NO0.645.0. N0.647.0
No. 657.0 ke - | Deult | Characterisics
Z-phase disabled distance 0101,000,000.000 | (e il Sl B

Set the shift amount between a detection position of home signal and

CUSECURN o starting position of z-phase detection.

. Default | Characteristics

Homing: ‘

No. 659.0 g2 : 60.000 _ Py U
Timeout time 0 to 60,000 [ 10ms ] N )

: Set the timeout time for homing.
Function

This is a safety measure in case of fault during homing.

Timeout Switch (N0.646.2) = 1 (Disable)
No0.646.2

Prerequisite
Related To

0 wn w0
D D D
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2. Parameters

3. Details of Parameters

E] Position Control Mode
S Internal Position Command

Characteristics

Internal position: itz Leal

NCREEEAW o\ crflow detection 0,1 1 ---81-

Enable/Disable the multi-turn 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.

Function Settings Overflow Detection

0 Disable 1
1 Enable ¢2

*1) For repeating rotations only in one direction, when you need absolute value of single-turn angle,
set Absolute system (No0.257.0) =1 (Multi-turn counter overflow detection disabled)
*2) When you set Absolute system (No.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".

Remark Setting "absolute value" will result in Alarm No.10.
- When the setting was changed from "0" to "1", perform homing.

Related To ENeWASYA]

Settings | Default | Characteristics

No. 720.0 Internal Position:
No. 740.0 ;

Point table " 01 0 I - I
No. 1020.0 Command method =

Select the command method for point table.

Function Settings | Command Method | Position to be set

Use ™
0 Absolute value Target position
1 Relative value Shit amount from the current position to the target position

The internal position control point table parameters (No.720.0 or later) are not displayed on the parameter tab screen of S-TUNEII.
These parameters are displayed in the Point Table tabbed screen. See page 44 and later for detailed descriptions of the parameters.

*) See the Point Table Parameter List to look up a point number and its corresponding parameter numbers.
€ Page 62

S-FLAG I Instruction Manual - EtherCAT - 45

YILINVIVL

J

-
o
=
o
3
®
Tt
®
=
(2]

Slolsweled JO s)jlelsq ‘¢



2. Parameters
3. Details of Parameters

E] Position Control Mode
S Internal Position Command

Settings Default

No. 720.1 "
Internal Position:
MEELA Point table

: 2= 0.1 0 ---R-
VSTl Creration

Select the Running Motion of Point Table.

Settings | Running Motion
Single:
After the motion commanded 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 PCSEL1 -4
0 Point No. It < ! >< 2
Start PCSTART1 OFF { ON [ ~rf { ON| e
Input

Motor

Rotational 0 r/min

Speed - " —
Continuous:

The subsequent point number(s) will be executed one after another.

Example-1: The dwell time is set to 1 or above (for example, 3 ms).
Then positioning will be executed according to each point. After the positioning is determined
to be completed, the next motion will not start until the dwell time elapses.

Description  Signal Name Chart
: Select
Function . PClenEpLJt 4 —< 1
Use
Start PCSTART1 { ON
Input OFF OFF
Command
Motor .
Rotational — ______/_No TN 0 r/min
Speed ‘ h

|
Positioning
Complete™(No.1)

1 Position - /R

Deviation (Waiting for Positionin
to Complete)

" i(e.g.3 ms)
—

|
|
|
|
— |

Dwell Time (No.1)

\J

Example-2: The dwell time is set to O.
The motor will keep rotating and the rotational speed will continuously change.

Description  Signal Name Chart
Select PCSELT---4 <
Point No. Input !
Start PCSTART1 ON
nput OFF OFF

Motor
Rotational
Speed

Command
0 r/min

The internal position control point table parameters (No.720.0 or later) are not displayed on the parameter tab screen of S-TUNEII.
These parameters are displayed in the Point Table tabbed screen. See page 44 and later for detailed descriptions of the parameters.

*) See the Point Table Parameter List to look up a point number and its corresponding parameter numbers.
= Page 62
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2. Parameters

3.

Details of Parameters
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Position Control Mode
2 Internal Position Command

Settings Default Characteristics

SR RER | o nal Position:

MEALER Point table " N ) —
No okl Cnable/Disable

Enable/Disable Point Table.

Enable/Disable
Disable

0 The point number assigned "disable" is not executed and any subsequent point
numbers assigned "enable" are executed.

Settings

Enable
The point number assigned "enable" is executed

If the point number with the "disable” setting is specified,
among the subsequent point numbers, the first one with "enable" will be executed.

If there is a "disabled" point number during a series of "continuous" motions,
that "disabled" point number will not be executed and the first "enabled" subsequent point
number will be executed.

If point number with "continuous” motion and "0" dwell time,
motions before and after that point number will be executed one after the other and the speed
will change continuously.

Example:
If Point No.1 is specified and Start signal is input were the following Point number settings are as
follows, Point No.2 will not be executed and Point No.1 and No.3 will be executed continuously.

Function Dwell time | Enable/Disable

Use

Continuous 0 Enable
2 Continuous  (any value)  Disable
3 Single (any value)  Enable
Description  Signal Name Chart
Select <
Point No. PC?nEpLul 4 !

PCSTART1 { ON I

Start Cslnput OFF OFF

Motor - Command
Rotational )
Speed 0 r/min

[
L

ETIP
For the last point number set to "enable” (i.e. last to be executed), set its Running Motion to "single".
If you set "continuous" to the last enabled point number, Operation Complete output (MEND)

User I/O operation

Turn the servo off or input Clear Deviation Counter.
S-TUNE II operation

Turn the servo off or click the STOP button.

will remain off and the next motion will be not be started. If that happens, perform the following.
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2. Parameters
3. Details of Parameters

E] Position Control Mode
S Internal Position Command

No. 722.0 . Default

Internal Position:
MEAZN Point table 1073741823 . L
No. 1022.0 Position ® © [ E-pulse ] o

+1,073.741.,823

Set the target position in Point Table.

M If Relative Value is selected as the Command method,

position data will determine the shift amount.

Function o X ' '
Enter a positive value for CCW rotation or a negative value for CW rotation.

Use
B If Absolute Value is selected as the Command method,

position data will determine the target position.
This value corresponds to ABS Position Command value (Status No.74).

NEE e M N 0.643.0

No. 724.0 ition: Default Characteristics
No. 744.0 Intgrnal Position:

Point table oo 6300 o }
No. 1024.0 kotatiendlspeadit oo [ r/min ] -

: Set the motor rotational speed for the Point Table.
Function

Use Set this to a speed no higher than the max rotational speed of the motor.

No. 726.0 |NSSNFSUNI. | Default | Characteristics
!\.IO' 746.0 Point table 0 to 5.000 30 0
Acceleration time ® © > [ms ] - T T

No. 1026.0

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 r/min to 1,000 r/min.
In the default setting, it takes 90 ms for the rotational speed to change from O r/min to 3,000 r/min.

No. 727.0 ISR, | Default | Characteristics

No. 747.0 : '

Point table 0t6 5000 30 2
Deceleration time ® > [ms] T T omE T

No. 1027.0

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 r/min to 1,000 r/min.

In the default setting, it takes 90 ms for the rotational speed to change from 3,000 r/min to O r/min.

The internal position control point table parameters (No.720.0 or later) are not displayed on the parameter tab screen of S-TUNEII.
These parameters are displayed in the Point Table tabbed screen. See page 44 and later for detailed descriptions of the parameters.

(=5 Page 62

*) See the Point Table Parameter List to look up a point number and its corresponding parameter numbers.
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2. Parameters

3. Details of Parameters

No. 728.0
No. 748.0

No. 1028.0

Function
Use

No. 729.0
No. 749.0

No. 1029.0

Function
Use

Position Control Mode
2 Internal Position Command

Default

Internal Position:
Point table 1
Dwell time ® 0 to 20,000

Characteristics

Set the dwell time for the Point Table.

Dwell time is the wait time for the next Point-Table motion to be executed after a Point-Table motion

is complete.

l Motion after the dwell time elapses:
Single motion: MEND will be ON.

Continuous motions: the motion commanded by the next point number will start.

If Running Motion is "Continuous" and the dwell time is set to 0, the motion will be according to the
speed assigned 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 PCSTART1 ON

will be applied, and the settings of subsequent point numbers will be discarded.

Default

Internal Position:
Point table 20
Positioning completion © Oto 32767

[ E-pulse ]

Characteristics

Set the range for positioning complete by the Point table.

Set a position deviation threshold to determine whether or not positioning is complete.
After the motion specified by the point number has been complete, when the position deviation
falls in the range set by this item and then the Dwell time elapses, the MEND (motion end) signal

turns ON.

H Timing Diagram of Positioning Complete and Dwell Time

Description  Signal Name

Select
Point No. PCSELT4 —< 1

Input

Start PCSTART1 OFF $ ON OFF
Input

Actual motion

Motor -
Rotational
Speed

0 r/min
Position _ lPos'\tioning Complete
Deviation U

]
7777777777777777 ) 0 pulse
I
1

HDwell Time
Motion MEND ON OFF ' ON
Complete (Output)

»
L
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2. Parameters
3. Details of Parameters

E] Position Control Mode P
ey Internal Position Command =0

Point Table Parameter List

Point - Rotational | Acceleration | Deceleration | Command 3 e Positioning Enable
[E?SSI'SQ] speed time time method Dw[en:L St]'me Ope['_?t'on completion /Disable
No. P [r/min] [ms] [ms] [ [E-pulse] [

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

(B 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
B 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. 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.904.0 No.906.0 No.907.0 No.900.0 No.908.0 No.900.1 No.909.0 No.900.3
No.924.0 No.926.0 No.927.0 No.920.0 No0.928.0 No.920.1 No.929.0 No.920.3
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. 964.0 No.966.0 No.967.0 No.960.0 No.968.0 No.960.1 No.969.0 No.960.3
EM No.982.0 No0.984.0 No.986.0 No0.987.0 No0.980.0 No0.988.0 No.980.7 No.989.0 No.980.3
m 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
(IS 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

z z z Z
& & & 6
O O W O
o AN O
NN
o O O O

G O =N
N - N g bW
Z
o
@
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N
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The internal position control point table parameters (No.720.0 or later) are not displayed on the parameter tab screen of S-TUNEII.
These parameters are displayed in the Point Table tabbed screen. See page 44 and later for detailed descriptions of the parameters.
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2. Parameters
3. Details of Parameters
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3. Velocity Control Mode

E] Velocity Control Mode
B Velocity Command Input

NIy XMl EtherCAT Communication Velocity command: Settings | Default | Characteristics
ko0 Rotational direction ) —

Select the rotational direction of EtherCAT Communication velocity command input.

Function Settmgs Negative Voltage Input Positive Voltage Input

Use CCW Rotation CW Rotation
1 CW Rotation CCW Rotation
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2. Parameters
3. Details of Parameters

E] Velocity Control Mode
: Tuning Parameters

No. 1290 ke | Default | Characteristics
EAISIM VVelocity control mode - Control gain set 1to 46 3 - - 24-

Set the Control Gain Set for Velocity Control Mode.
With this, Control gain 1 (N0.131.0) and Integral gain (No.133.0) will be set to
the default together.

Hl Noise Solutions
@ Use Torque command filter: Notch filter (such as No.160.1)
@ Decrease Integral gain (No.133.0)

Function
If the above does not work, lower the Control Grain Set.

Setting | Command Response | Rigidity Settling Time Possibility of Noise

1 Slower Lower Longer Lower
0 i 0 ¥ f
46 Faster Higher Shorter Higher

HEIEERISIEN VVelocity Control Mode

- Too large a value may result in noise.
Remark - If Torque command filter: Low-pass filter constant (No.162.0) is set to 1 (auto setting ON), Torque
command filter: Low-pass filter auto setting (No.160.2) will be included in the gain set.

REEIEOMIOMN No.131.0. No.132.0. No.133.0. No.162.0

w0
D

No. 130.0 ¥y Defult \ Character|5|cs
U0 Velocity control mode - Control level 1to 46 - s

Specify the Control Level for Velocity Control Mode.

Set Control Gain 1 (N0.131.0) to the preset value which was prepared every established each control level.

M Noise Solutions
@ Use Torque command filter: Notch filter (such as No.160.1).
Function @ Decrease Integral Gain (No.133.0).

If any of the above does not work, then lower the Control Level.

Setting | Command Response | Rigidity Settling Time Possibility of Noise

1 Slower Lower Longer Lower
$ $ ! ! ¢
46 Faster Higher Shorter Higher

HEERRIHIEN \Velocity Control Mode

Remark Setting Control Level will invalidate the setting of Control gain set (No.129.0).
REEIeMIOMN N0.129.0. No.131.0. No.133.0. No.162.0

0
D

The following common parameters are described in "position control tuning parameter".
No.102.0, No.103.0, No.106.0, No.110.0, No.110.1
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2. Parameters

3. Details of Parameters

ocity Control Mode

E:}... \/el
: Tuning Parameters

No.131.0 R |  Default | Characteristics
o Ul i } ; 399 — _=a_
EIEN Velocity control mode - Control gain 1 | 100to6,000 | 237, | [i -

Set Control Gain 1 for Velocity Control Mode.

The larger this parameter is, the smaller the speed deviation of the command being input becomes.
Increasing this parameter value provides faster command response; however, too large a value may
Function result in noise.

H Noise Solutions
@ Use Torque command filter: Notch filter (such as No.160.1).
@ Decrease Integral Gain (No.133.0).

If any of the above does not work, lower the Control Gain 1.

YILINVIVL

HEEERIHIEN Velocity 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 (N0.129.0)

- Control level (No.130.0)

RENEIL

NEIEIEOROMN NO.129.0. No.130.0. No0.132.0

w0
D

Tuning: | Default | Characteristics
No. 132.0 ;
vl \/elocity control mode 0 u
GOl - Gain FF compensation 1 0to 15.000 00w | M- - =k

Set Field Forward Compensation Rate with respect to Control Gain 1 for Velocity
Control Mode.

Function

Increase the value of this parameter to provide faster command response. In the event of noise,
decrease the setting value a little.

HEECPISIEN \Velocity Control Mode

FEEE MO NO0.129.0. No0.130.0. No.131.0. No0.133.0. No.162.0

0
D

| Default Characteristics

(\[eHMICKCHON Tuning:

: - . - 300 _ _ W _
RSN Velocity control mode - Integral gain | 45 to 5,000 ooy | [l -

o
(3]

Set the Integral Gain for Velocity Control Mode.

Increase the value of Integral Gain to improve the convergence (interfered by friction or load fluctuation)
, at the time of settling, and reduce position deviations.
Bigd'on This will result in rigid and sensitive motions.
H Noise Solutions
@ Use Torque command filter: Notch filter (such as No.160.1).
@ Decrease the value of Integral Gain.

HEEGRIHIEN Velocity Control Mode

Remark This parameter will reset to the prearranged value if Inertia conditions or Control Gain Set is changed.

REEIElSMIOMN N0.129.0. No.130.0. No.131.0. No.132.0. No.162.0

S-FLAG I Instruction Manual - EtherCAT - 53

J

o
Q
=
Q
3
(1)
(g
(1]
=
(%]

Slolsweled JO s)jlelsq ‘¢



2. Parameters

3. Details of Parameters

4. Torque Control Mode

E] Torque Control Mode
g Torque Command Input

[\ [o I RSy NN EtherCAT Communication Torque command: Ma peed OnETE EIEEs
. .. X. _ wo_
LM Speed Limit 0 to 10,000 moror s | ¥

Set the speed limit for Torque Control Mode.

Function
Use

HEECNSIEN Torque Control Mode

Settings | Default | Characteristics

[\folclopMoN EtherCAT Communication Torque command:
PRoaM Direction of rotation

Specify the rotational direction of EtherCAT Communication torque command input.

Settings Negative Voltage Input Positive Voltage Input

0 CCW Rotation CW Rotation

Function
Use 1 CW Rotation CCW Rotation
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YILINVIVL

5. Vibration Suppress Filter

ration suppress filter

E] yib
M Position Command Filter

NP ~osition command filter 1: Settings | Default | Characteristics

PRI Selection

Select no filter or one of the three filters:

Settings Filter Type

0 No filter
Smoothing Filter 1
Notch filter

7 -Notch Filter

sis1oweled Z

Function

w N =

Remark
Related To

If you are to use Smoothing Filter 1, try Filter 4 (Smoothing Filter 2) first.
No.80.0. No.74.0. No.75.0. No.76.0. No.79.0

Default Characteristics

Position command filter 4: Settings

NO. 66.1  ENpNIr

Enable/Disable Position command Smoothing Filter 2 for Filter 4.

Settings

0 Disable
1 Enable

Function
Use

w
O
1]
-
o
(2}
®]
=
o
Q
=
Q
3
1]
—
0]
=
%}

Remark
Related To

If you are to use Smoothing Filter 1, try Filter 4 (Smoothing Filter 2) first.
No.81.0

0
D
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ration suppress filter
Position Command Filter

.
(-] Vib
g .
: .
g ces

\[e W2 Mol Position command filter 1: ‘ Default ‘ Characteristics

PNIVNO Notch frequency 10 to 2,000

Function Set the notch frequency for Position command filter 1.

FEEGISIEN Position command filter 1: Type (No.66.0) = 2 (Notch filter) or 3 (r -Notch filter)
NEEIEO MO No0.66.0. No.75.0. No.76.0. No.79.0

wn
D

| Default | Characteristics

e WWAN0I Position command filter 1:

N : 512 _ _
L9 Notch width 128 to 2,048 )1 0| = B

Set the width of notch of Position Command Filter 1.

gladely Setting Notch Width

Use
Smaller Narrower

Larger Wider

FEEERISIEN Position command filter 1: Type (No.66.0) = 2 (Notch filter)
NEEIESMIOMN N0.66.0. No.74.0. No.79.0

N Xo Position command filter 1: | Dlt | Characteristicsl
WO High frequency gain 50 to 200 S @ — — 54

Set the high frequency gain of Position Command Filter1.

Setting

: 50 x0.25
Function
Use 100 x1
200 x4

Smaller setting value gives better vibration suppression.
Larger setting value gives faster motion.

HEERRISIEN Position command filter 1: Type (No.66.0) = 3 (7 -Notch filter).
REIEIEOMIOMN NO0.66.0. No.74.0. No.79.0

| Default | Characteristics
EIVSOM Notch depth 0to 100 0 — -k

(\foWWAs N Position command filter 1:
[-] s

Set the notch depth of Position command filter 1.

Setting Notch Depth

BUHCUO” 0 Complete shutoff of notch frequency input
se
100 100% pass-through

Smaller setting value gives deeper filter.
Larger setting value gives shallower filter.

HEEGISIEN Position command filter 1: Type (No.66.0) = 2 (Notch filter) or 3 (7 -Notch filter)
REEIEO MO N0.66.0. No.74.0. No.75.0. No.76.0
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ration suppress filter

E] yib
: Position Command Filter

NP ~osition command filter 1: Range | Default | Characteristics

PIEINM Smoothing 1 - Moving average counter| 1 to 6,250

—_ — _uapd
(\[oe i Mo Position command filter 4: 16 @ aﬁl <£—)>

1 Smoothing 2 - Moving average counter 1t0 1,250

o
Q
=
Q
3
(1)
(g
(1]
=
(%]

These items are used to smooth the speed changes in high deceleration/
acceleration, and can be used to suppress vibrations at settling time as well.

Use Filter 4 (Smoothing Filter 2) first.
To increase the smoothing effect further, use Filter 1 (Smoothing filter 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 Filter 2) suppress the vibrations caused by the Gain FF compensation 2.

Delay time Calculation Formula

100 ps X Moving average count = Delay time

Function l Setup of Vibration Suppression

Use Positioning will take longer as much as the delay time specified above. Set this item within the range

acceptable to the equipment.

(@ Check the vibration interval in waveforms of position deviation 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.

Moving average count and Vibration interval to compress

10,000 X Vibration interval [s] = Moving average count

Slolsweled JO s)jlelsq ‘¢

Position command filter 1: Selection (No.66.0)

1 (Smoothing filter 1)
Position command filter 4: Selection (No.66.1) = 1

(Enable)

Prerequisite

Before setting this parameter, wait at least 3 secs after the motor stops. In addition, configure it
where the C-pulse is not being input.

Setting 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 becomes.

The default value of Position command filter 1: Type (N0.66.0) is O (no filter).

NEIEIECMEOMN N0.66.0. N0.66.1
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ration suppress filter
Position Command Filter

.
(-] Vib
g .
: .
g ces

NPT ~osition command filter 2: Settings | Default | Characteristics

Pl Selection

Set the Position Command Filter 2.

Settings Filter Type

Function 0 No filter

Use
1 Reserved (Do not use)
2 Notch filter
3 7 -Notch Filter

NEIEIECMIOMN N0.83.0. N0.84.0. No0.85.0. N0.86.0

Settings | Default | Characteristics

Selection 0to3 0 [E - - :\"j

No. 82.1 Position command filter 3:

(2052h)

Set Position Command Filter 3.

Settings Filter Type

Function 0 No filter
1 Reserved (Do not use)
2 Notch filter
3 7 -Notch Filter
FEIEIEMEOMN No0.357.0. N0.358.0. N0.359.0. No0.360.0
(\[oM Mo Position command filter 2: ‘ Defult ‘ Characteristicsl
TeEnl Notch frequency 10 to 2,000 0] - -2

PSS Set the notch frequency for Position command filter 2.

HEECNISIEN Position command filter 2: Select (N0.82.0) = 2 (Notch filter) or 3 (7 -Notch filter)

NEIEIECMEOMN N0.82.0. N0.84.0. No0.85.0. N0.86.0
\NI:Z N0l Position command filter 2: | Dfalt | Characteristicsl
POl Notch width 128 to 2,048 % - -2

Set the notch width of Position Command Filter 2.

Bligdion Setting Notch Width
Smaller Narrower
Larger Wider

HEERRIHIEN Position command filter 2: Select (No.82.0) = 2 (Notch filter)
NEIEIEOMOMN NO.82.0. N0.83.0. No.85.0. No.86.0

w0 w0
D D
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ration suppress filter

E] .\/ib
M Position Command Filter

(o JsM 0 Position command filter 2:

ks High frequency gain 50 to 200

| Default | Characteristics

Set the high frequency gain for Position Command Filter 2.

Setting

50 x0.25
100 x1
200 x4

Smaller setting value gives better vibration suppression.
Larger setting value gives faster motion.

Function

HEERRISIEN Position command filter 2: Type (No.82.0) = 3 (7 -Notch Filter)

NEIEIECMEOMN N0.82.0. No0.83.0. No0.86.0

Position command filter 2: ‘

No. 86.0
(2056h)

Default |  Characteristics
0 _ _apn
Notch depth 0to 100 [ @ s

Specify the notch depth of Position Command Filter2.

Setting

0 Complete shutoff of notch frequency input
100 100% pass-through

Smaller setting value gives deeper filter.
Larger setting value gives shallower filter.

Function

HEEGNISIEN Position command filter 2: Select (N0.82.0) = 2 (Notch filter) or 3 (7 -Notch filter)

w0 w0
D D

FEEWEe MmN N0.82.0. N0.83.0. No0.84.0. No0.85.0
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2. Parameters
3. Details of Parameters

ration suppress filter
Position Command Filter

.
(-] Vib
g .
: .
g ces

(e sy A0l Position command filter 3: ‘ Ll ‘ CNEBIEESES
w0 Notch frequency 10 to 2,000

[0.1Hz ]

Function Set the notch frequency for Position Command Filter 3.

FEEGISIEN Position command filter 3: Type (No.82.1) = 2 (Notch filter) or 3 (r -Notch Filter)
NEEIEOMIOMN No0.82.1. N0.358.0. N0.359.0. No0.360.0

IIC
wn
D

NPRELLX0] Position command filter 3: | Default | Characteristics

P Sl Notch width 128 to 2,048 e M- - 2B

Set the width of notch of Position Command Filter3.

gladely Setting Notch Width

Smaller Narrower

Larger Wider

FEEERISIEN Position command filter 3: Type (No.82.1) = 2 (Notch filter)
NEEIECMOMN N0.82.1. No0.357.0. N0.360.0

wn
D

[\[eMcisie Mol Position command filter 3: Default | Characteristics
Al High frequency gain

Set the high frequency gain for Position Command Filter3.

Setting

Function 50 x0.25
S 100 x1
200 x4

Smaller setting value gives better vibration suppression. Larger setting value gives faster motion.

FEECNISIEN Position command filter 3: Type (No.82.1) = 3 (7 -Notch Filter)
NEIEIEOMIOMN No.82.1. N0.357.0. N0.360.0

=
T
=
J
=

NeReTo )Xol Position command filter 3: | Deult | Characteristicsl
ZAtnl Notch depth 0to 100 M- -2

Set the depth for Position Command Filter 3.

Function Setting Notch Depth

Use 0 Complete shutoff of notch frequency input
100 100% pass-through
Smaller setting value gives deeper filter. Larger setting value gives shallower filter.

HEEGISIEN Position command filter 3: Type (No.82.1) = 2 (Notch filter) or 3 (r -Notch Filter)
REEIle MOl N0.82.1. N0.357.0. No0.358.0. N0.359.0
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ration suppress filter

E] yib
B Torque Command Filter

NIRRT orque command fitter: Settings | Default | Characteristics

PNUOM Low-pass filter - Switch

Enable/Disable Low-pass filter.

sis1oweled Z

This filter is a first-order IIR filter.

Bigd'on Settings First-order IIR filter

0 Disable
1 Enable

EEE MO No.113.0. No0.160.2. No0.162.0

Settings | Default | Characteristics

NEEWEO MO NO0.168.0. N0.169.0. No.170.0

N[N IOM I Torque command filter: w
NS Notch filter - Switch Q

@

Enable/Disable Notch filter. %

(@]

fuacion - 2
Use Settings Ntch filter o
0 Disable o

1 Enable a

| Related To_| 2
n

Settings | Default | Characteristics

(N[N EIOWA Torque command filter:
PN Low-pass filter - Auto setting 0,1 0 [E - —al-

Enable/Disable the automatic configuration of [Torque command filter: Low-pass
filter time constant (No.162.0)] according to the settings of the control gain sets;
Position Control Mode (No.113.0) and Velocity Control Mode (No.129.0).

Function

Use Settings Auto setting
0 Auto setting OFF
1 Auto setting ON

HEEERISIEN Torque command filter: Low-pass filter switch (No.160.0) = 1 (Enable)
REIEEOMIOmN No.113.0. No.129.0. No.160.0. No.162.0

Settings | Default | Characteristics

(N[ 0Bl Torque command filter:
LI Notch filter 2 - Switch 0,1 0 - - 2 -

l

Enable/Disable Torque command Notch filter 2

Function Settings Torque command- Notch filter 2

0 Disable
1 Enable

Use

NEEWEleMIemN No.171.0, No.172.0, No.173.0

S-FLAG I Instruction Manual - EtherCAT - 61



2. Parameters
3. Details of Parameters

E] Vibration suppress filter
I Torque Command Filter

NIy Xol Torque command filter: | (Se ) | Characteristics
A L 1 - Ti W, _ _ uA _
PN Low-pass filter - Time constant 0065535 | QTIT) [l ¥

Set the primary IR filter time constant of [Torque command filter: Low-pass filter
switch (No.160.0)] = 1 (Enable)
Condition for Time Constant:

(0.1 to 0.2)
max((w 1+ w?2), wq)

[s] or below

Function

Use M Default

Each motor series have their own default values.

Motor Capacity Default [0.01 ms]

50 W to 750 W 0
1 kW to 2 kW 10

HEEERISIEN Torque command filter: Low-pass filter switch (No.160.0) = 1 (Enable)

Example: Calculating in time unit and converting to frequency

RETEIK 20 [0.01 ms/rad] — 5,000 rad/s (equivalent to 796 Hz)

NEENEe eI No.113.0. No.160.0. No.160.2

No. 168.0 RKlfelE c_ommand filter: et CEBIEESTES
P Notch filter - Frequency 0 to 2,500 h ] [E - A

R Set the notch frequency for the Torque command filter - notch filter.

Use This item is measured with S-TUNE I .

FEECNSIEN Torque command filter: Notch filter switch (No.160.1) = 1 (Enable)
NEEIEOMIOMN No.160.1. No.169.0. No.170.0

| Default | Characteristics
P Notch filter - Width Tto 16 8 i

(N[N EIeNON Torque command filter:

'

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.

Function Setting Notch Width

Jse 16 X2 Large
12 x1.5
!
8 x1
4 x0.5 Small

HEEGRIHIEN Torque command filter: Notch filter switch (No.160.1) = 1 (Enable)
REEle Mol No.160.1. No.168.0. No.170.0

62 S-FLAG I Instruction Manual - EtherCAT -



J

2. Parameters
3. Details of Parameters

YILINVIVL

E] Vibration suppress filter
I Torque Command Filter

| Default | Characteristics

[Nl WAool Torque command filter:
PV Notch filter - Depth 0to 256

Set the depth at the notch frequency of Torque command Notch filter.

Setting Notch Depth

0 Complete shutoff of notch frequency input
Function $ $
vse 256 100% pass-through

o
Q
=
Q
3
(1)
(g
(1]
=
(%]

- 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.

Bunction Set the notch frequency of torque command notch filter 2.
se

w

HEIECSIEN Torque command filter: Notch filter switch (No.160.1) = 1 (Enable) g
NEEIEMIOMN N0.160.1 No.168.0 No.169.0 g
[%2]

faul h isti S

\[eMN AN Torque command filter: et Skl e 3
RN Notch filter 2 - Frequency 0 to 2,500 Tz ] [E - — g g

)

o

o

»

HEEGRIHIEN Torque command filter: Notch filter 2 switch (No.160.3) = 1 (Enable)
REEIEe MOl No.160.3. No.172.0. No.173.0

NIRRT RY "o cue command filter: | Default | Characteristics
PNV Notch filter 2 - Width Tt0 16 8 [E — = -

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.

HEECSIEN Torque command filter: Notch filter 2 switch (No.160.3) = 1 (Enable)
NEIEIEe MOl NO.160.3. No.171.0. No.173.0

Function Setting Factor Notch Width
Use
16 X2 Large
12 x1.5
!
8 x1
4 x0.5 Small
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E] Vibration suppress filter
I Torque Command Filter

| Default | Characteristics

(N[N0 Torque command filter:
PNV Notch filter 2 - Depth 0to 256 0 @ e

Set the depth at the notch frequency of Torque command Notch filter 2.

Setting Notch Depth

0 0% pass-through
Function $ $
vse 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.

HEIECSIEN Torque command filter: Notch filter switch (No.160.1) = 1 (Enable)
NEEIEMOMN No.160.3. No.171.0. No.172.0
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3. Tuning

1. Introduction

The goal of amplifier tuning is having a 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 turbulence response independently without compromising the
stability of your equipment.

S-FLAG I is a servo system that does not let overshooting and undershooting happen when the equipment inertia
ratio is set appropriately.

S-FLAG I 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 ‘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

EFFECT

w1 Responsiveness at settling
Control Gain 1 Increasing this item will reduce the position deviation at settling (after command ends).

Responsiveness during operation
Increasing this item will reduce the position deviation during operation (while
command being input).

w2
Control Gain 2

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 1) _wlw?
wl + w2
- Velocity loop gain 2 wi+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.
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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 (No.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
Control Gain 1, Control Gain 2, Integral Gain

Velocity Control Mode

Control Gain 1, Integral Gain

Inertia Condition
S-FLAG I 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 w1 w2
(Heavy) 0dB ; ; >
! Frequency
Gain fluctuation
- Robot
A
(Medium) 0dB >
Frequency
Gain
A
(Light) 0dB > Higher convergence
Frequency
Gain

S-FLAG T Instruction Manual - EtherCAT - C-3 S
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3. 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. iﬁ @J"

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.

@S

For optimal performance of amplifier functions and features, you need set the parameters to the amplifier. Wrong
parameter settings will cause unexpected behaviors or troubles to the motor. Please read the Instruction Manuals
very carefully to figure out the settings that will best suit to your operational conditions.

Step Operation

1 Verify that all wiring has been performed properly.
2 Turn on the control power to the amplifier.
3 Turn on the primary circuit power to the amplifier.
4 Input the Enable Operation (0x6040,3) signal to turn the servo ON.
5 Input the EtherCAT command from the host controller and operate the motor at low speed.
6 ﬁ Use thg setup support spftware S-TUNET.
Install it on a user-supplied computer.

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 r/min or lower). *2)
The acceleration or deceleration speed is moderate (around 2,000 r/min/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 settled by the upper
limit value of the inertia ratio (No.106.0).

*2) Proper tuning may not be possible in the case of 300 r/min or below.

10 S-FLAG I Instruction Manual - EtherCAT -



2. Tuning Procedure

Position Control Mode

Setting the Inertia ratio and Optimizing Control Gain Set
The inertia ratio value is presumed automatically.
The control gain set will be automatically adjusted according to the auto estimate of
inertia ratio.
ick Tunin
Quick Tuning This method does not generate noise caused by disagreement between the inertia
ratio and the gain set.
(= Page 12 Quick Tuning on S-TUNET
Optimizing the settling time
and deviation Suppressing vibration and noise
After Quick Tuning was performed, you might need further adjustments for some of
the parameters individually.
Final Tuning Final Tuning will improve responsiveness, settling time, and degree of freedom to
achieve optimal performance of equipment.
(= Page 15 Final Tuning: position control mode
Velocity Control Mode
Setting the Inertia ratio and Optimizing Control Gain Set
The inertia ratio value is presumed automatically.
4 ] 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 S-TUNE I
Optimizing the settling time
and deviation Suppressing vibration and noise
Stage 2 After Auto Tuning was performed, you might need further adjustments for some of
i _ the parameters individually.
Final Tuning Final Tuning will improve responsiveness, settling time, and degree of freedom to
achieve optimal performance of equipment.
(= Page 20 Final Tuning: Velocity control mode

S-FLAG I Instruction Manual - EtherCAT - 11
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2. Tuning Procedure

1. Position Control Mode
Quick Tuning on S-TUNE II

|

SIEEE Setting the Inertia ratio and Optimizing Control Gain Set

{

Start Tuning ]

Operation 1A

|Quick tuning

r
Manually Input

@ Enter an inertia ratio value

Manually enter
the inertia ratio.

Click the Quick Tuning in the Tuning tub.

Inertia ratio
Quick tuning.
Quick tuning

- Automatic estimation of the inertia ratio
- Automatic setting of the control gain set

@ Select the inertia condition

Is the inertia ratio known?

Operation 1B

|Quick tuning

r

Wait for the inertia ratio estimate to converge.

If abnormal vibration with loud noise occurs
- Decrease the inertia ratio

If position deviation error occurs
Handle the error by, for example, decreasing
the rotational speed to about 1,000 r/min.

Visually check the actual motion.

Operation 2

|Quick tuning

r
or

| Waveform monitor |

. 4
n
. [ 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 5
n

| Waveform monitor | Ll Is the motor quiet?

The following is desired:
=mmmnne - Shorter settling time
- Better responsiveness
- Less vibration

Acceptable motion?

Final Tuning

Write to the amplifier

v

Tuning complete

12 S-FLAG I

Instruction Manual - EtherCAT -



2. Tuning Procedure

Quick Tuning on S-TUNE I : Operation 1A

‘ Manually enter the inertia ratio }

Operation 1A

Select the Tuning

Click the Quick Tuning
in the Tuning tub.

U T
comet | Dumerst Ree 00M T

= T i o] o i [ sy
B=f e e

i it Eudch T Prascadus

i mar e 2 v =

B T e e e L]
- et

Enter an inertia ratio value

Click

et vid -
—

[ Let the system move. ] [ Change the inertia ratio. ]

+ Check the motor motion by test operation A
or external command input.
- Repeat the system entire motion several times.

Confim Em
| waveform monitor | N .

And/or |Sthem0to|’quiet? EEEEEEEEEEEEEEEEEEEEEEEnnnnu®

Visually check

the actual motion.

Z

The following is desired:
EEEEEEEEEEREDR
- Shorter settling time
- Better responsiveness
- Less vibration

Acceptable motion? SIEIEPA Final tuning

Y
Operation 2

Write to the amplifier

i B o e i 1 e ot s

Click

i T coree g e i

( Tuning complete ]

YILINVIVL

S-FLAG I Instruction Manual - EtherCAT - 13
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2. Tuning Procedure

Quick Tuning on S-TUNE I : Operation 1B .
‘ Quick tuning the Inertia ratio }

- Estimating the inertia ratio automatically
- Configuring the control gain set according to the inertia ratio automatically

Operation 1B

Select the Tuning tab.

Click the Quick Tuning
in the Tuning tub.

T

[ [

Gl satept | Fravuns | ewte o i G

e S L p——
i SR —

Zirga ol Gakch Turke Frooshes

Select the appropriate inertia condition. _

Start the Quick tuning.

) Quick Tun]ng (Uncheck the check box if you need e
the inertia ratio estimation only.) = CH

Click on the Quick Tuning check box.

H
i
i

Check the motor motion by test operation or external command input. —
Repeat the system entire motion several times. 7/
Wait for the inertia ratio estimate to converge. ©

the Quick tuning.

[ Let the equipment system move. ]

+ Check the motor motion by test operation or external command input.
- Repeat the system entire motion several times.

Confirm
p - Shorter settling time
| Waveform monitor | - Better responsiveness
And/or ) - Less/no vibration
Visually check Acceptab[emot|on? EEEEEEEEEEEEEEEEEEE

the actual motion.

PR

Final Tuning

[ Tuning complete ]

(== Page 15 Final Tuning

*) Extremely large load may cause vibration. In such a case, decrease the parameter setting of Tuning: Control gain set - Tuning constant
(No.121.0).

Make sure to click on 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.

14 S-FLAG I Instruction Manual - EtherCAT -



2. Tuning Procedure

Final Tuning: Position Control Mode

Optimizing the settling time and deviation Suppressing vibration and noise

SUE ( Start Final Tuning [FaiTuning 2
=P.16

| Waveform monitor | |8 Tuning of Control Gain Set

Tuning of command Responsiveness
Control Gain Set

(="P.24

Suppressing vibration and noise

Confirm
p ) \ Torque command filter
| Waveform monitor | Is the motor quiet? Soc Notch filter
And/or Low-pass filter

Visually check the actual motion.

[==P. 38-

Suppressing vibration at the motion end

Position command filter
Notch filter
Smoothing filter

(= P.33-

Z

| Waveform monitor [ |8 Tuning of Control Gain FF compensation

Suppressing vibration at the motion end

Gain FF compensation 1

(= P. 30

Confirm

| Waveform monitor |
And/o

i
isually check the actual motion.

| Waveform monitor | |8 Tuning of Integral gain

Acceptable motion?

Suppressing disturbance

Integral gain

YILINVIVL

' (= P.32
Confirm Suppressing vibration and noise
| Waveform monitor | ; To’\rqutJehcleTmand filter
And/or otch filter
isually check the actual motion. = Low-pass filter
" ) ) @ pP. 38-
u Suppression of residual vibration
. at the equipment tip.
é Position command filter
Notch filter
. T -Notch filter
o (== P.
L]
L]
N 1
LE NN
Y
| Waveform monitor | Write to the amplifier
[ Tuning complete ]
N\ J

S-FLAG I Instruction Manual - EtherCAT - 15
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2. Tuning Procedure

Final Tuning

Start Final Tuning

Operation 3, 4, and 5
Chan

e Control Gain Set

Click

[ Let the equipment system move. <*)]

Click

Change Gain FF Compensation

[ Let the equipment system move. <*)]

Chan

Click

Confirm

| Waveform monitor| |
And/or

Visually check
the actual motion.

Operation 6

Write to the amplifier

Click

TR
Cower Disanrazt

G iy | Fraen | A1SHUT RO s D

Bret | EME

i 1

o o | e | T 5 [ | iy

w e Ew

p—

Tha contac g saks v

e

ettt et Gorraee | Gown | PeemCore e | Smsae 717

Beepep e

g s i

Trigw e

e s i i | | S | el 415

The o RIS BH

*) + Check the motor motion by test operation or external command input.
- Repeat the system entire motion several times.

Torque command filter
Position command filter

Bampring e
£

Fooger v

Trggu mam

[ Tuning complete

Ke=R 16
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2. Tuning Procedure

YILINVIVL

2. Velocity Control Mode

Auto Tuning on S-TUNE I

Setting the Inertia ratio and Optimizing Control Gain Set

SN [
-

Start Tuning ]

/i

__n

Operation 1A

|Auto tuning

Manually Input

@ Set Control Gain Set to "5"
@ Enter the inertia ratio

(*)

Manually enter
the inertia ratio.

Click the Quick Tuning in the Tuning tub.

Inertia ratio
Auto tuning

)

Is the inertia ratio known?

Operation 1B

|Auto tuning

Auto tuning

@ Set Control Gain Set to "5"
@ Setting Tuning Mode

(Wait for the inertia ratio estimate to converge.)

If abnormal vibration with loud noise occurs
- Decrease the inertia ratio
- Sett Inertia Condition to 1

- If position deviation error occurs
Handle the error by, for example, decreasing
the rotational speed to about 1,000 r/min.

h 4

{ Let the equipment system move. }

Confirm

\Waveform monitor|
Visually check the actual motion.

Auto tuning

or
|Waveform monitor]

Write to the ampilifier

v

( Tuning complete

-

- Check the motor motion b¥ test operation
or external command input.
- Repeat the system entire motion several times.

Is the motor quiet?

N

=mmmmn, . Shorter settling time
= - Better responsiveness

v
SIEf=PA Final Tuning

Acceptable motion?

=) Starting tuning with a low setting of the controller gain set will enable successful tuning with no vibrations accompanied by noise.

S-FLAG I

Instruction Manual - EtherCAT -
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2. Tuning Procedure

|
Auto Tuning on S-TUNE I : Operation 1A
‘ 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,
accompanied by 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. .
.

Confirm [Confirm N |
|Waveform monitor] | . N -
And/or |Sthemotoqu|et? EEEEEEEEEEEEEEEEEEEEEsnnnnl

Visually check

the actual motion.

Acceptable motion?

SIEI=EPA Final tuning

Operation 2

Write to the amplifier

e L L e [ |

Click

i

T comtand gair saks v

[ Tuning complete ]

18 S-FLAG I Instruction Manual - EtherCAT -



2. Tuning Procedure

Auto Tuning on S-TUNE I : Operation 1B

»[ Inertia ratio estimation by the auto tuning ]

Operation 1B

Select the Tuning

TR PP

Pet | EME deidomm 1

v | trann | Wraaism mamne | v Dimprinee | St s e [T | 2

Tewanrat

Set Control Gain Set to "b"

Starting tuning with a low setting
of the controller gain set will enable

successful tuning with no vibrations
accompanied by noise.
Click

Start the Auto tuning

f %tomatic parameter update R A et i

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 Conirm N |
Waveform monitor| N
|And/or L Is the motor quiet? 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

L[} L

Write to the amplifier

i e e e

Click Set

i

o T comtac g saks v

[ Tuning complete J

YILINVIVL

Starting Final Tuning Mode while Auto Tuning is still in process will make the tuning difficult
because of inertia ratio changes.

Make sure to click on [Stop ] to finish Auto Tuning.

S-FLAG I Instruction Manual - EtherCAT - 19
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2. Tuning Procedure

Final Tuning: ity Control Mode

Optimizing the settling time and deviation Suppressing vibration and noise

SNE [ StatFinalTuning |

|Waveform monitor]

Tuning of command Responsiveness
Control Gain Set
(= P.24

- Tuning of Control Gain Set

Suppressing vibration and noise

Torque command filter
Notch filter

Confirm

\Waveform monitor|
And/or
Visually check the actual motion.

|Waveform monitor]_

Low-pass filter

Suppressing disturbance

Integral gain

(= P.32

Suppressing vibration and noise

Torque command filter
Notch filter

Confirm

\Waveform monitor]
And/or
Visually check the actual motion.

Low-pass filter

Z

Waveform monitor| Write to the amplifier

v

[ Tuning complete ]

20 S-FLAG I Instruction Manual - EtherCAT -
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2. Tuning Procedure

Final Tuning

‘ Start Final Tuning )

Operation 3 and 4

Chan
Click s ] i —-—
2 L i 1} N
( Let the equipment system move.") L e as==mie=e =
= - A ' C
o L f?’ =}
s wl 4f >
o - e (V5]
T T TR 5
— = ———— —m = -~
Chan e T [ S e o
Aol s - | B (@)
- Sy s wrn | (D
T E— o
Click =
e g means | e st (D
Let the equipment system move."” - -
{ equipment sy ) b -

*) - Check the motor motion by test operation or external command input.
- Repeat the system entire motion several times.

Confirm

| Waveform monitor l— Torque command filter
And/or Notch filter

Visually check Low-pass filter

the actual motion.

Operation 5

[ Tuning complete J

S-FLAG I Instruction Manual - EtherCAT - 21



2. Tuning Procedure

Confirm

Check the motor motions in test operation or by external
command input.

Repeat the previous steps from the beginning.
Confirm

Select the Tuning tab

Waveform monitor |

Select items to measure.

State Item |

Select measurement conditions.

Waveform Record |

Start Measuring

Capture waveform

22 S-FLAG I Instruction Manual - EtherCAT -
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3. Tuning

YILINVIVL

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.

Farameter Position Control Mode: Inertia conditions
No.113.1
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.
w
Settings Intended Use Effect —
C
heavy-load, high fluctuation equipment | g
1 low-rigid equipment Better Stability )
robot arms etc. 3
o
2 (moderate setting) g
(Default) general transport machines T
n
light-load equipment
3 equipment that demands high-speed Better Convergence
operation or settling-required |
1 2 3

Position deviation ‘\\\\\
\\‘ “*
/\ ‘ \\\\\

Speed command value

-

Difference in convergence characteristics depending on the inertia condition settings

S-FLAG I Instruction Manual - EtherCAT - 23



3. Tuning Parameters

Control Gain Set

Function

mAd

With this parameter, a set of the tuning parameters can be set to their defaults all at
once.“

Increasing the value of this parameter will improve the command response, position
deviation during motion, settling time, and control rigidity.

Parameter Set

Control level No.114.0
Control Gain 1 No.115.0
,\(IIDOc;lili?)-r?Control Mode) Control Gain 2 No.116.0
Integral gain No.119.0
Torque command filter: Low-pass filter time constant ©?  No.162.0
Control level No.130.0
No.129.0 Control Gain 1 No.131.0
(Velocity Control Mode) Integral gain No0.133.0
Torque command filter: Low-pass filter time constant ©?  No.162.0

Remark

Tuning Tip

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.
If noise occurs, use a notch filter or decrease the low-pass filter setting.
(= Page 39 Torque Command Filter: Notch filter
(=" Page 40 Torque Command Low-Pass Filter

*1) In the S-TUNE T parameters grouped in the control gain set are highlighted in green.

Command
Responsiveness
5 Slow Low Long Unlikely

10

15 1 t t i
(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.
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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
Parameter ) .
No.110.0 1 Standard Mode Balanced load (horizontal motion)
2 Unbalanced Load T
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

=1Vl

Function Setting the item(s) to be estimated during tuning.

Settings (Tuning)

Estimate items

Inertia ratio Damping ratio

O (Tuning Stop)

Do not estimate

Parameter (Default) :
No.110.1 Do not estimate
1 (Tuning Start)
Estimate
2 (Tuning Start) Estimate
Prerequisite Position Control Mode, Velocity Control Mode

S-FLAG I

Instruction Manual - EtherCAT - 25
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3. Tuning Parameters

2. Final Tuning

Inertia Ratio

Function

Parameter
No.102.0

Remark

Tuning Tip

fd A N

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 S-FLAG Il 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 to 10,000

Settings that are not right for the equipment will cause noise or vibration.

Start with setting a right inertia ratio which will make your tuning easier.

The auto estimate of inertia ratio during Quick Tuning will be capped by the upper bound limit
(No.106.0).

If the estimate 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 (No.113.0, No.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.

Ke=R 26
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3. Tuning Parameters

Position Control Mode: Control Gain 1

Increasing this parameter value will reduce the position deviation after the command

Function becomes zero. Increase when the convergence of the position deviation at settling is not
good.

Parameter Default: 50 [rad/s]

No.115.0 Setting range: 5 to 1,000

Select a value no higher than Position Control Mode: Control Gain 2 (No.116.0).
Set a value smaller than the value of Control Gain 2 (No0.116.0).
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 (No.113.0)

« Inertia conditions (No.113.1)

« Control Level (No.114.0)

slajoweled Sulung €

Increasing this parameter setting will improve the settling time in cases when increasing
Tuning Ti the control gain set or control level does not resolve poor convergence of position
g 1P deviation, or noise is too much that the control gain set or control level should not be

increased.

High <&—® |ow

A\
NARN
SN

Velocity command value

Position deviation|
\

\
A}

Differences in Position Deviation Convergence
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3. Tuning Parameters

Position Control Mode: Control Gain 2

Function

Parameter
No.116.0

Remark

Tuning Tip

Position deviation

Increasing this parameter value will reduce the position deviation 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 to 5,000

Set a value larger than the value of Control Gain 1 (No.115.0).
To reduce position deviations after the command becomes zero, increase the value of
Control Gain 1 (No.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 (No.113.0)

« Inertia conditions (No.113.1)

- Control level (No.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 No.160.1).
@ Lower Torque command filter: Low-pass filter constant (No.162.0).
@ Lower Integral gain (No.119.0).

When no improvement have been seen if these @, @, and @ method had been performed,
please decrease the No.116.0 value.

Low
? Velocity command value

Differences in Position Deviation Convergence
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3. Tuning Parameters

Velocity Control Mode: Control Gain 1

Increasing this parameter value will reduce the velocity deviation during the acceleration/
deceleration.

Increasing the parameter value provides faster command response; however, too large
a value may result in noise.

Function

Parameter Default: 399 [rad/s]
No.131.0 Setting range: 100 to 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 (No.129.0)

+ Control level (No.130.0)

slajoweled Sulung €

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 No.160.1).
@ Lower Torque command filter: Low-pass filter constant (No.162.0).
@ Lower Integral gain (N0.133.0)

Tuning Tip

When no improvement have been seen if these @, @, and @ method had been performed,
please decrease the No.131.0 value.

Velocity deviation

Velocity command

P

Low

7/

7 S

yf High

Differences in Velocity Deviation Convergence
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3. Tuning Parameters

Position Control Mode: Gain FF Compensation 1

This parameter will improve the responsiveness at a low gains setting.

Set the Field Forward Compensation Rate (velocity) with respect to Control Gain 1 (No.115.0)
for Position Control Mode.

Using this parameter is effective to shorten the settling time.

Function

Parameter Default: 10,000 [0.01% ]
No.117.0 Setting range: 0 to 15,000

Guideline for Tuning
Remark 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 (No.102.0), Control gain set (No.113.0), Control Gain 1 (No.115.0), and
Control Gain 2 (No.116.0)

- Setting this parameter too low will result in undershooting, too high in overshooting.
Target the value which would make the settling time shorter.

Tuning Tip

- Too high a value of this parameter will result in overshooting, and too low in undershooting.
Set relatively a moderate value.
Inertia condition Coarse tuning amount
1: increment by 10
2: increment by 100

Position deviation ] High ~<a— |ow

.
—
e

/

AN

Differences in Position Deviation Convergence

/
Velocity command value
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3. Tuning Parameters

Position Control Mode: Gain FF Compensation 2

Position deviation

Increasing this parameter value will reduce the position deviation of the motor running
at a constant speed.

Raise the value of this item only after reducing the position deviation, by using Gain FF
Compensation 1 (No.117.0) at settling.

Default: 0[0.01%]

Setting range: 0 to 15,000

If this parameter value is above 10,000, the position deviation will start 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
deviation.

Noise Solutions
Adjusting Filter 4: Smoothing 2- Moving average counter (No0.81.0) may reduce the noise.

Velocity command value

-

Low , o !

T T
\

1 5,000 \|
/ \

High* 10,000 \\

N J/
72,000

Differences in Position Deviation Convergence
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3. Tuning Parameters

Integral Gain

Set the Integral Gain.

Increasing the integral gain will improve poor convergence due to friction and load
fluctuation at settling and reduce the position deviations.
This will result in rigid and sensitive motions.

Function

Parameter Position Control Default: 160 [rad/s]
No.119.0 Mode Setting range : 45 to 5,000

Parameter Velocity Control Default : 300 [rad/s]
No.133.0 Mode Setting range : 45 to 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.

Adjust the integral gain after setting the control level (or adjust Control Gain 1 and 2 each)
and FF compensation.

Noise Solutions
@ Use Torque command filter: Notch filter (such as No.160.1)
@ Decrease the value of Integral Gain.

Tuning Tip

If noise occurs, decrease the setting of this parameter or apply a torque command notch
filter.
(=&~ Page 39 Torque Command Notch Filter

Overshooting Case
High ~—® Low

Position deviation ‘\
\
\ \
\
/ \ \\
——
Velocitr command valu

Undershooting Case t
High <&—® |ow

NANN
JLNN

Velocity command value

Position deviation \
\

3\
Al

Differences in Position Deviation Convergence
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3. Tuning Parameters

3. Position Command Filter

Optimizing the settling time and deviation 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

It

Smoothing

Position Command Smoothing Filter

Effective in smoothing the position command and suppressing vibration
at the time of positioning.

P.35

Apply the following notch filters if the machine end point is still vibrating after sufficient tuning was performed
and the smoothing filter was set.

YILINVIVL

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. P.34
Notch When compared to the command smoothing filter, the position command P. 36
filter is more effective in reducing the absolute position deviation (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. P.34
¥ Notch This filter has flexibility of changing the gain setting in the range higher P.37
than notch frequencies. This item will reduce the position deviation
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
position || [Feeet D=y e > [t >R >
command
0 0 0 0| (| Position
& Velocity
Controller
ﬂl Smoothing 1 ﬂl Smoothing 2
M Moving average H1 1 1| ¢ Moving average H1
count No.80.0 count No.81.0
b
ﬁ Notch 1 ﬁ Notch 2 ﬁ Notch 3
M Frequency No.74.0 2| # Frequency No.83.0 H2| & Frequency No.357.0 H2
Width No.75.0 Width No.84.0 Width No.358.0
Depth No.79.0 Depth No.86.0 Depth No.360.0
ﬂ y -Notch 1 ﬂ y -Notch 2 ﬁ 7 -Notch 3
1 Frequency No.74.0 3 4 Frequency No.83.0 H3| Y Frequency No.357.0 H3
Gain No.76.0 Gain No.85.0 GainDepth No.359.0
Depth No.79.0 Depth No.86.0 No.360.0

Block Diagram of Position Command Filter (Details)

S-FLAG I

Instruction Manual
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3. Tuning Parameters

o

( Using Position command filter ] RIS

Is measuring
vibration possible?

NSNS S SN E S S S S S S SN S SEEESEEEEEE.
sameasglrement too

N
available?

Measuring vibration frequenc

Meachine motion and the direction of vibration

~—

Direction of motion

@ 5k
Vibration 5>¢<~
@ coaxial

Measure position deviation vibration
with a laser displacement sensor or S-TUNEI. [

No measurement tool.

By using S-TUNET, measure torque command value and vibratio
of position deviation.

A measurement tool such as a laser displacement
sensor is available.
Directly measure vibration frequency.

@ Orthogonal .
Measure the frequency with a laser
displacement sensor.

(S-TUNET does not work (+1))

1) vibration that does not affect torque command value nor position deviation

Settin

¢

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 Amplifier
v

Frequency: 20Hz or less (given as a guideline)
Set the frequency to the best possible value first, then set the notch depth.

| Setup Complete |

Settin

Adjusting Notch Width
Increase Notch Width while checking the effect of the filer.
Width: Increase (from the initial value of 512) up to approximately 800 -given as a guideline.
Use of the notch filer will increase the position deviation.
Adjust the width within the acceptable range of the position deviation.

Y Was the vibration

[ Write to Amplifier uppression successful?
I Setup Complete | 2 N Further adjust within the acceptable range

of position deviation
Setll Method 1 or Method 2

Y m larger notch width setting. Set the second level filter.
about : 1,000
=" P.36

Setting more than one notch filters may affect the filter of lower level.
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
Set 7-Notch Filter ¢2
=& P.37

*2) Set the high-frequency gain to a lower value.
Note that decreasing the gain will tend to cause a position deviation error.
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3. Tuning Parameters

Function

Parameter

Remark

Tuning Tip

Filters 1 and 2

The smoothing filters smooth the position command and suppress vibrations.

Smoothing 2 -Moving average counter

Position command filter 1: Default: 0
No0.66.0
Type Select Setting range: O to 3
» . . Default: 1
Pogltlon command filter 4: NG.66.1
Switch Select Setting range: 0, 1
Position command filter 1: Default: 40
) ) No0.80.0
Smoothing 1 -Moving average counter Setting range: 1 to 6,250
N . . Default: 16
Position command filter 4: No.81.0

Setting range: 1 to 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 pulse residue
could cause shift in position. The larger setting will result in longer command time delay.

® Setting filter 4 may suppress resonance.

@ Measure the vibration period from the position deviation of setting
and the vibration waveform of the torque command value.

@ Use the following formula to calculate the moving average:.

@ If the damping effect is small, calculate the moving average frequency
from the vibration period again and set it to Filter 1.Calculation formula:

Moving Average Count Derived from Vibration Frequency

10,000 X vibration frequency[s] = parameter value

In the example below, when the vibration frequency is 39 ms,
the average count = 10,000 x 0.039 = 390; the delay time will be 39 ms.

(=" C-P Parameters

Position
deviation

Position
deviation

39 ms

A

WAV

»

t

)\

Effect of Smoothing Filter

S-FLAG I

Instruction Manual - EtherCAT -
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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.

Function

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 deviation (Status No.80).

Notch Filter Filter 1 Filter 2 | Filter 3

Frequency ?;ft?ﬁgzrange: 18{2'12,5'310 No.74.0 | No.83.0 |N0.357.0
Parameter Width ?eetft?:g:range: ?;é S50is N0.75.0 | No.84.0 |No.358.0

Depth ?;ft?rfgzrange: gto o0 N0.79.0 | No.86.0 |N0.360.0

Remark

Increasing the notch width will make the position deviation large.

Too large a notch width or setting the second level notch filter will result in better
vibration suppression; however, the position deviation will be larger. Set this filter within
the acceptable range of position deviation.

Tuning Tip

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.

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 deviation during
operation, increase the notch depth of a smaller vibration frequency.

(==~ C-PA Parameters

Vibration frequency F=N/T [Hz]

T [s] No.74.0
| |
Torque Command Value : No0.83.0
o N [times] No.357.0
ABS Position Deviation
Vibration frequency F [Hz] t
No438
Gain [B] NG.357.0 |
0dB ;
-3dB
Depth [
No0.79.0
No0.86.0
No0.360.0
Gain [dB]
0 dB|——rrres —~
3dB——= &
Width [Hz]
No.75.0
No.84.0
No0.358.0
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3. Tuning Parameters

Position Command 7 -Notch F

ilter

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

Function don't appear in the torque output waveform. It has flexibility of changing the gain setting

deviation.

in a range higher than notch frequency.
Use this filter when it's expected that using a notch filter will reduce the position

Increasing the high frequency gain too much may result in noise.

Remark Decreasing the high frequency gain too much will tend to cause position deviation error.

Set this filter within the acceptable range.

Tuning Tip

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 deviation, gradually
increase the high frequency gain setting.
To reduce the position deviation during operation, increase the depth selection parameter
with of a smaller vibration frequency.

(== C-Pl Parameters

Torque Command Value
or
ABS Position Deviation

Vibration frequency F = N/T [Hz]

No.74.0
| T [s] No.83.0

‘ N [times]

‘ —> No357.0

\AVAVAVAVAVAVAVAVAVAVAVAVAVA!

Gain [dB]
0dB

Vibration frequency F [Hz]

t

A Position Deviation is low

very effective in suppressing vibration

High Frequency Gain

[dB]
— No.76.0
Depth(-] No.85.0
No.79.0 No.359.0
No.86.0
No.360.0

S-FLAG I
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3. Tuning Parameters

4. Torgue Command Filter

Filter Overview Refer to
Torque Command Filter: Notch Filter
v This filter is effective in removing vibration elements from torque command P. 39
Notch and suppressing noise and vibration.
Torque Command Low-Pass Filter
This filter is effective in smoothing the position command and suppressing P. 40
Low-pass vibration at the time of positioning.

Torque command limit

Torque command filter
Filter 1 Filter 2 Filter 3

Select >_+ Select >j Select
No.160.0 No.160.1 No.160.3

—>

0 0 0 Current
Control

ll Low-pass ﬁ Notch ﬁ Notch 2

Auto setting No.160.2 H 1 Frequency No.168.0 H 1 Frequency No.171.0 H 1
Time constant No.162.0 Width No.169.0 Width No.172.0
Depth No.170.0 Depth No.173.0

Block Diagram of Torque Command Filter with Details

Ke=R 38

S-FLAG T Instruction Manual - EtherCAT -



3. Tuning Parameters

Torgue Command Filter: Notch Filter

Function

This filter is effective in suppressing noise and vibrations by removing vibration factors
from the torque command.

Notch filter Filter Filter 2
Switch ?eifj;‘gs 81 1 No.160.1 | No.160.3
Parameter Frequency ?eet?r?;trange: éfoogg(Z)O No.168.0 No.171.0
Width ?eetfj;’;trange: ?to - No.169.0 | No.172.0
Depth Defaul: 0 No.170.0 | No.173.0

Setting range: 0 to 256

Remark

Set this item only after the machinery is installed properly. Unless the equipment is installed
correctly, the filter performance will be suboptimal.

Tuning Tip

Set Notch filter switch (No.160.1) =1(enable) and set the value of Notch filter frequency
(No.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 (N0.160.0, No.160.2, No.162.0)
or increase Notch filter - Width (No.169.0). If applying the notch filter cannot stop
resonant vibrations due to considerable machinery rattles, increase Notch filter- Depth
(No.170.0) to 50,100,150 and so on, so that the actual notch depth will be shallower.

(== C-Pl Parameters

Vibration frequency F =N/T [Hz]

| e | Neists
. O. .
Torque Command Value N ftimes]
Vibration frequency F [Hz] t
NS5t
Gain [dB]OdB o171 | Frequency
S N i
‘e | -t
Width [Hz] 2
NO0.169.0 ¥
No.172.0
Frequency
0d8 e
Gain[dB] |3%® N\
Depth [
No.170.0
No.173.0
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3. Tuning Parameters

‘ Torque Command Low-Pass Filter
Setting relatively a large value may suppress vibrations.

Low-Pass Filter

Default: 1

Switch No.160.0
Settings: 0,1
Default: 0

Parameter Auto setting : No.160.2

Settings: 0,1
Default: 0 [0.01 ms/rad](less than 100 W)

Time constant ’ 10 [0.01 ms/rad](over 200 W) No0.162.0
Setting range: 0 to 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 (No.160.1) =1 (enable).
A rough estimate of possible max value for the filter can be obtained as follows.

(0.1 t0 0.2)
max((w 1+ w?2), wq)

[s] or below

Tuning Tip

[ | Position Control Mode Velocity Control Mode

w Control Gain 1 No.115.0 Control Gain 1 No.131.0
w?2 ControlGain2 No.116.0 — -
wqg Integral Gain No.119.0 Integral Gain No.133.0

(=" C-PA Parameters
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3. Tuning
4. Using S-TUNE I to Measure Vibration Frequency (FFT)

J

R
)§
m
—
m
A

c Load the waveforms measured or waveform data saved
to display. iy ey
(The example shown on the right is saved waveform data.) e e e e S

@ 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|

Select a range to investigate vibration frequency. . s e e
If the position command filter or torque command filter is . ‘!

selected, the second cursor location of the chart will be r 1 i
determined based on the 1st cursor location such that the + IR el Akl
display range will contain 2" sample points. '

e Clickl Frequency display l
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.
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@ Read the peak value by using the cursor.

: Position Command Filter Torque Command Filter
@ Clickon Adjustment ‘ or ’ . Adjustment

This will take you to the filter setup window under the tuning
tab where a filter can bet set.
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4. Using S-TUNE T 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 are and
three levels of torque command filters are available.

9 Set the filter parameters.
For the notch filer, 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.

m Unchecking the check box will switch ON/OFF of the filer.
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 filer, 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
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1. About S-TUNE I

1. Cautions for Proper Use

DANGER

Sign Precautionary Measures

If Not Observed

Connections and Operations

Do not make drastic changes to parameters during tuning.
If this precaution is not followed, the motor motion will become unstable.

A\ /e

Before making parameter changes, carefully review the S-FLAG I Instruction

A A A\

Manual and technical data.

Before operating the motor for test run or homing, ensure the safety of
its surrounding area.

A\ f\

Please study this manual first and use the product properly and safety.

M Nidec Sankyo shall not be liable for any injuries or damages caused by any parameters or
programs set by non-Sankyo personnel, or by malfunctions or failures of S-TUNE I .

B S-TUNE I, the Instruction Manual, and any documentations related to S-TUNE I , including
the trademarks, logos and copyrights in them, are all attributed to Nidec Sankyo Corporation,

regardless of whether they are registered or not.

B The law prohibits copying S-TUNE T or the Instruction Manual, in whole or in part, to a hard
drive, CD-R, DVD or other media, or distributing them to the network without our permission.

B Nidec Sankyo prohibits unauthorized reproduction or resale, such as lending, leasing, selling or

distributing to the network, of this product.

M Nidec Sankyo strictly prohibits reverse engineering, decompiling, disassembling or any similar

act on our product by users.
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1. About S-TUNE I

2. System Requirements for S-TUNE I

Product Overview

S-TUNE I is a dedicated setup software to be installed on a user-supplied Computer connecting
to a S-FLAG T servo amplifier with a USB cable.
It enables you to perform the following operations easily.

Features:
- setting, saving, and writing amplifier parameters
- measuring, saving, and comparing data, by using a graphical waveform monitor
- monitoring the state of amplifier, alarm, and input/output
- gain tuning and setting filters
- point-table operation, test operation and homing

System Requirements for S-TUNE II

oS Windows® 7 (32-bit, 64-bit) Windows® 8 (64-bit)
Windows® 10 (64-bit)
Japanese, Chinese (Simplified), Chinese (Traditional), Korean, and
RIS English
CPU 1 GHz or higher (32-bit or 64-bit)

1 GB or more (32-bit)

Computer T RAM 2 GB or more (64-bit)

Hard Disk Free space of 512 MB or more
Serial Communications USB port

. 1024 X 768 Pixel or more Resolution
Monitor

24-bit color (True Color) or higher

Cable USB A - USB mini B For certain noise environment, a signal noise filter cable is recommended.

Microsoft., Windows is registered trademark of Microsoft Corporation in the United States and other countries.
Other company's names, product's names and so on are each company's registered marks.

When S-TUNE I is used with other programs at the same time, S-TUNE II operation may become unstable.

Use S-TUNET alone.

Connecting Amplifier and Computer

Install S-TUNE I on your Computer.

Connect a USB cable to at the front of the amplifier. USB mini B

S-FLAG I Instruction Manual 3
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1. About S-TUNE I

3. Installing S-TUNE I

Installing

Turn on your computer to start Windows.

Step 1 « Close any applications if they are opened.
« If your amplifier is connected to the computer, disconnect it before turning on the computer.

Unzip the S-TUNE?2 installer zip file on your desktop.
+ S-TUNE I cannot be installed on network drives.
+ The computer must have .NET Framework installed. If not, Microsoft .NET Framework 4.0 installer
will start when you try to install S-TUNE I .

For the firsttime  S-TUNE2-FULL_Ver- “Version No.” .zip

installation : Included ".NET Framework"

For upgrading : S-TUNE2 Ver- “Version No.” .zip

Does not included ".NET Framework"

Double-click on setup.exe in the unzipped folder.
b Do not turn off the computer until installation finishes. Do not start other programs during installation.

Step 4 When installation finishes, a desktop shortcut icon will be created. E

S-TUNE I will be installed in the following folder.
Step 5 C:\Program Files \NIDEC-SANKYO CORP\S-TUNE2
C:\Program Files (x86)\NIDEC-SANKYO CORP\S-TUNE2 (in 64-bit version)

What to Do If Installation Is Cancelled

To communicate with the amplifier, S-TUNE I uses Windows system files (see below).
S-TUNE I installer automatically cancels installation if it cannot find those system files in your computer.
If the installation is cancelled, be sure that the system files reside in the exact locations shown below.
CAWINDOWS\system32\drivers\usbser.sys
CAWINDOWS\inf\mdmcpgq.inf

Uninstalling S-TUNE I

Go to Control Panel — Programs.
Click on Uninstall a program. Select S-TUNE2 and click Uninstall.

4 S-FLAG I Instruction Manual
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2. Operations

1. Overview

Start S-TUNE I

Operation

Step 1 Turn on the control power to the amplifier and plug in the USB cable to '|C3  firmly.

SN

v/

S-TUNE II starts and the window under the communications setup tab opens.

Step 2 Double-click on the desktop icon of S-TUNET .

Close S-TUNE I

Click on Disconnect on the Quick Access Tool bar at the top or click on Disconnect | in the Communication
Settings view.

In the S-TUNE T view menu, select File -> End (X).
(Or click on the S-TUNE T title bar.)

Step 2 File () | Help (H)

Por
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2. Operations ¢ O
1. Overview §
m
Using Keyboard
The following table explains key notations used in this document.
Key/Symbol N
[t10«] Up, Down, Left, and Right Arrow keys. _8
[+10—1 Use these to toggle menu items. Selected items will be highlighted. ®
=
S
Numbers Number keys. @
(0to9) Use them to type in a number.
(ESC] Escape key (ESC or Esc).

Press to redo an entry.

Enter key (ENTER, Enter, RETURN, or Return).

[ENTER] Use this key to execute the item you selected under a menu, or to finish entering a number.

MBIAIBAQO " |

Selecting Menu Items

Using the mouse, move the cursor to the menu item or the button you want, and left click to execute.
Alternatively, you can use arrow keys to navigate to the menu you want and press Enter key to an item.

Entering Numbers

Type in using number keys.

Numeric data such as parameter values are decimal. Enter a number in a decimal format. Binary and hexadecimal
numbers are not acceptable.

To cancel a number that you are typing, press the ESC key.

S-FLAG T Instruction Manual D-2 e



2. Operations

1. Overview

Common Buttons

The following are the common buttons you can use under S-TUNE I tabs.

Get

Set

Write

Read

Save

Waveform
Monitor

Read information from the amplifier RAM

Write the parameters to the amplifier RAM

Write the parameters to the amplifier EEPROM

Read a file* saved in your Computer and display on the screen
*For example, a parameter file or point table file

Save the current settings to your Computer
Use this button, for example, when you want to copy the same information to another amplifier.

Jump to the Waveform monitor tab

Files Used in S-TUNE I

S-TUNE I allows you to save the following data files in your Computer.
Use these files to analyze motor motions or copy the same settings to another amplifier.

Default File Name

Parameters

Waveforms

Status variable log

Point table
parameters

17O pinouts

parameter_YYMMDD_hhmmss xml - Parameters

- Waveform Monitor

waveformYYMMDD_hhmmss .CSV )
- Waveform Comparison

statevaluelog_YYMMDD_hhmmss .CSV - Status Monitor
pointtable_YYMMDD_hhmmss xml - Point Table
loSetting_YYMMDD_hhmmss xml - Auxiliary Functions

Do not edit any saved files or change their extension. If you do, S-TUNE I will not be able to read the file.
The default file names include time stamps (YYMMDD_hhmmss).

B 4
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2. Operations
1. Overview

FIVALIOS

Parameter Data Flow

O
e
D
=
Q
(g
o
-
(%]

MG | ® TRAM A EEPROM
Storage (Q) RAM (D)] .| (volatile memory) (E)= (Nonvolatile memory) R
Parameter Parameter O
(F"e ( ) o] l®.© s
Display %.
s

Tracer : L :

(A) Turning on the control power Read the parameters from the amplifier EEPROM to its RAM.

Completing communications connection — Obtain the parameter data from the amplifier RAM to the computer

B .
(0 between S-TUNE I and the amplifier ~ and display on the screen.

Enter parameter values in the input fields on the screen and

(©) Entering parameter values prepare to set them to the amplifier.

(D) Clicking Set Set the parameters to the amplifier RAM.

(E) Clicking Write Write the parameters to the amplifier EEPROM.

(F) Clicking Save Save the parameter settings to the file.

(G) Clicking Read Read the parameters from the file and display on the screen.

S-FLAG I Instruction Manual 5



2. Operations

2. Using Tabs in S-TUNE II

This section describes functions of the tabs in S-TUNE II. For details, refer to the pages listed below.

Communication Settings | (&> Page8

+ Connecting or disconnecting communications with the amplifier

e g BB el - Obtaining the model information and the serial number from
S the amplifier and displaying on the screen

(== Page9

« Setting all parameters included in the parameter list and checking them
+ Saving parameter values in a file, or reading them from the file

(=~ Page 12

- Displaying waveforms of status variables

+ Checking positioning time and vibration status, tuning parameters,
and optimizing

« Saving waveform data in a file or reading it from the file

« Setting filters

(== Page 22

« Displaying waveforms of status data obtained under
the [Waveform monitor] tab. and comparing them on two windows

(==~ Page 24

+ Monitoring status data of the amplifier
+ Saving the status data in a file

6 S-FLAG I Instruction Manual



2. Operations
2. Using Tabs in S-TUNE II

(==~ Page 26

« Displaying alarm status of the amplifier

+ Checking cause and remedy of the alarm

+ Checking how to reset the alarm signal of the amplifier

+ Checking the information on the amplifier life expectancy
+ Checking the alarm history

(== Page 27

+ Automatically adjusting the tuning parameters
- Setting filters

(==~ Page 31

« Setting motions by Positioner function
« Saving the point table data in a file, or reading it from the file

(= Page 33

+ Without connecting to the host controller, performing simulation
of motor's repetitive motions for tuning

(==~ Page 35

« Clearing multi-turn data after checking alarm status
- Setting or changing 170 settings for each control mode or command mode

S-FLAG T Instruction Manual D 7
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2. Operations

2. Using Tabs in S-TUNE I

1. Communications Setup

Fialf] Hep )
Connect  Dmconrect Port [COMI B address |1 I

ot Sty e | Wrstors s | Wt Compasme | Siman i | e | T | P | P | ey s

gmn Thecortiol gan set & rvald.

Button/Function | Explanation

c Get Click to obtain information about the amplifier.

Click to open the serial port to interface with the amplifier.

Connect
2| When the connection is complete, @ turns blue and @ changes to :

Click to close the serial port and disconnect communications from the amplifier.

Disconnect
© —I When the communications are closed, e turns blue and e changes to .

e Connection The checkbox (in the Select column) of the selected port is ticked. When the serial
confirmation 1 port becomes open, the color of checkbox cell changes from blue to green.

This box can be seen under any tabs and lets you check the connection status anytime.

Connection
(5 ) IS - Not connected

confirmation 2 IR : Connected
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2. Operations

8
M
:
R

2. Using Tabs in S-TUNE I

Fin ) Hap
Connect  Discervect Port [E0NE = Address |1 il
Corvmumento tatrgs | FERmaie Wpsatyes mavess | Wavwtern Compataoe | St momas | e | Towrg | reminb | Tt | sotey secieen N
e
0. £
T :
e o
5 =
3 o
[] >
i (V]
;
e "
H1 e s ovet Jiraem |5 o
2o Pubie FN GOMTARD - IND#l Dabie lom hecemery [ ]
21 Fuins Fain e - Rattsnal dredian Wacsery |E 1
327 | Pulen i sorversesel- e Fiwpsintion-ior paba i [Prme==y P I I N
(3 B : o
et . C
v,
. eﬁ- £ Lompas OQ
@ || - | o= | 3
. Q
Em«sn The cortol gan set i rvslid. O
(%]
5
. . wn
Button/Function | Explanation 4
n List of Parameter In this list, related parameters are grouped together according to their usages. %
Groups Select a group to display the parameters of the group in Q E

Parameters are displayed in ascending order of the parameter numbers.
Select the parameter number and double-click the value to edit.
An asterisk appears on the rightmost cell when you make a value change or read a

@ Parameter Table file. Click __Set |; the asterisk disappears.
If the Restart the servo amplifier column shows "necessary", you need cycle power

for changes that you made to parameter settings to take effect. Click _ Write [ and
cycle the control power of the amplifier.

e Parameter

Description This box displays explanation for the parameter selected in Q

Get : Pull the values of selected parameters from the amplifier RAM.
0 Servo amplifier Set : Write new parameter settings to the amplifier RAM.
Write | Write the new parameter settings to the amplifier EEPROM.

Read |- Read the data you created before and display.

9 File Save | : Save the parameter values you edited to a file.
Use this to copy the same settings to another amplifier.

Compare | :Jump to the parameter comparison screen.
Comparing the parameter value in the RAM of the amplifier with the

parameter value editing on the S-TUNE I .

Execute compare| : Compare the edited parameters with the data saved
in EEPROM or a file.

Edit | : Return to the parameter table @ .

Delete the parameter data in EEPPROM.

e Use this for factory reset or when replacing the motor.

Parameter settings of the motor model that you connect next will be automatically set.
We recommend data backup before you start operations.

@ Compare |

@ File Name Name of the parameter data file that S-TUNE Il read. parameter,YYl\/\l\/\DD.xml]

S-FLAG T Instruction Manual D-2 e



2. Operations

2. Using Tabs in S-TUNE I

Comparing Parameter Values

Fialf] Hep )
Connect Disconmect Port [E0NE aduress |1 il
EmmrrtesSatigs | Porvrai | irstoms ot | Waraper Crmps | S e | e [ Ty | o | s | oy s
Framne  [PRAnaaIE R |
L m_ s e Harm A Conpamvaun | Do
]
DevaIr S0e EIg
S ducacsn st 4 3
L] .¢= et moce L} 2
Pk e P re—— 1 2 =
[Ip—— 1 1 1
o paien e 320 |Pune rin cmana gt paiie s lo N .
el poitien, corrras T T T
5 -8 31 [P o - Asabern v 1 1 |
O covemrd b Fuise Fain commasd - Ak memclsion o pares oo 1 L] 1
50 DRIV RN + + 4 {
e tpiae s B0 |Anaing mead- inpr Gain amarien mo =0t 1008
e | | | !
i —— P T — S— 050 204 1008
D Wibshor rumpem: =0 Aralag eeec - TOW e [ImE aelom [Homenmion £ =001 o8
Pogos comnang T I { + +
PR ———— B0 | Aneieg mesd- DOW aesling walse Dasominaion (-] 2008 1008
Tomen s ! | | |
a0 o0 - 000
D e e 0 =0 1001
1470 | Vot oomeisng e - ke 4 080 0 0 -
Cormpaties csjet
® ezrmon
" [y | Em
Em«s: 1 The cortrol gan st & rralid.

Button/Function | Explanation

c Select which data you want to compare with the data in RAM.
Select EEPROM or File.

What data to
compare

At first, click on the __ Set | button.

(The parameter(s) is/are written in at the RAM of the amplifier.)

Execute compare| Executes Compare and shows the result in the data display area.
If two sets of data are completely matching, the table will be blank.

Execute comeare|

Name of the parameter data file you selected for comparison.

File Name parameterfYYI\/\I\/\DDAxmLJ

No. : Parameter number

Parameter settings
comparison table

Edit I

Name

Servo amplifier
value

Compare value

Difference

: Parameter name
: Parameter value residing in the amplifier RAM.
: Value to compare with (in EEPROM or the file that you selected)

: The difference between the value in RAM and the value compared.

Jump to the parameter edit window.

¥ 10
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FIVALIOS

2. Using Tabs in S-TUNE I

Replacing with a Different Type of Motor

Use a right pair of motor and amplifier.
@ If a wrong pair has been set accidentally, clear the parameter data A A
in the amplifier EEPROM first, then use a right pair.

O
e
D
=
Q
(g
o
-
(%]

Procedure for Parameter Clear

Step 1 Connect the amplifier and the computer.
Turn on the control power. (You don't need to turn on the primary circuit power.)

S Click on under the Parameter tab.

Finished deleting parameters in EEPROM

. [| Restortthe servo ampliicr.

iﬁ Are you sure you want to delete parameter(s) in EEPROM

I INNL-S ul sqe] Buisn 'z

Click OK |: to clear parameter data,
Click Cancel |: to cancel.

If Parameter Clear failed, repeat this procedure from the beginning.

Step 3

After clearing the parameter data in EEPROM, be sure to do the control ‘
power cycling according the following procedures. Yé?

Automatically Identifying Motor Model and Output Rating

Step 1 Clear the parameters.

Step 2 Disconnect the primary circuit power supply and the control power supply.

Step 3 Replace the motor and connect the encoder cable.

Step 4 Reapply the control power to the amplifier.
The default parameter values for the new motor will be automatically set to EEPROM.

Step 5 Verify that the alarm statuses are all normal.

S-FLAG I Instruction Manual 11



2. Operations

2. Using Tabs in S-TUNE I

3. Waveform Monitor

before gain tuning.

Do not use an inappropriate value for any parameter.
Or the motor will become uncontrolled. Secure safety for the work area

VAVLVN

emergency stop.

Secure safety in surrounding areas and take safety measures such as

A\ A A\

To optimize gain tuning, observe not only waveforms, but also noise and vibrations, jerky or smooth movements

in the motor and the equipment.

FiaE HilpH

Connect  Disconnect Pott [C0KE

[Exmdes msshasiy o

MO0 AH0

Rddeess |1

Garemmiis St | Pt | Fvvtere mems: | Wapbiar Corpmsm | Snie e | e | T | ok o | | ey s

oam0

Tmm ma ==

aam B W0y ren JH W% s 4

e 1001 A0

V0 RRE | Wipveees Cormaree | Caner | FonbmsCommasdie | Toalomrl 3 [F

Foation toreresnd 1 |+

The control gan set s vaiid,

Trigge sl

Ry moee paia o
Triggw pevitor

Turieg
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2. Operations

d

FIVALIOS

2. Using Tabs in S-TUNE I

Button/Function | Explanation

You can use the mouse in this area.
+ Drag to zoom a rectangle area that you select.
« Right-click to capture the waveform.
+ Wheel button

Use the Scroll wheel to change the max value to be included in the chart while
the waveform is selected.

This can be done in the x-axis or y-axis zoom %, or y-axis range cell where

the cursor is blinking. Scrolling without specifying the area moves the left green
cursor on the chart.

@ Chart Display Area

O
e
D
=
Q
(g
o
-
(%]

: Move the cursor icons horizontally to display the time values in e .
9 Cursor icons

Cursor 1 (green) for T1, Cursor 2 (blue) for T2.

Fit Click to fit the waveform chart to the chart display area such that the max value.

This icon adjusts the selected waveform display range such that the average of the
max and min y-values of the data is centered in the chart display window.
When y-value fluctuations are relatively small, the waveform you want to see might
- . appear only at the upper side or lower side of the display window. Selective Fit can
(3 MI fix this problem.
To select a variable for which you want to change the waveform display range, click
on the variable label (i.e. a status name) in the chart area.

The status variable selected will be shown with a black border (e.g., | Speed command [r/min] |).

I INNL-S ul sqe] Buisn 'z

Click Return to see the previous display view of the waveform.

Return | You can go back up to the fifth one.

Click __Fit_| to clear the history of display changes.

X-axis scale Enter a zoom percentage for x-axis.
e Y-axis scale Enter a zoom percentage for y-axis.
Y-axis range Specify the display range for y-axis.

Use the horizontal bar to change the x-axis display range.

e scroll bars Use the vertical bar to change the y-axis display range.

S-FLAG I Instruction Manual 13



2. Operations

2. Using Tabs in S-TUNE I

Button/Function | Explanation

Select up to four state items (i.e. status variables), from the pull-down menu,
that you want to display in waveform.

State tem Those four items you selected will be saved in a file.
In the case of 4-byte status data, only the lower 2-byte is displayed.
/O Item The /0 items are also displayed in waveform.
Four I/0 items selected here will be saved to a file.
Time measured at the location of the cursor positions.
_ T1 :time at the green cursor
Time )
T2 :time at the blue cursor
AT : difference between T1 and T2
Displays parameters that can be set in the Waveform monitor tab and display-only
Parameters parameters.
Window

Servo amplifier

Click  Get

Click  get

Click Write I

The rows highlighted in green are parameters grouped together in the control gain set.
Parameters with grayed out Value cells are display-only.

: to read the parameters from the ampdlifier.

: to set the parameters to the amplifier RAM.

: to save the parameter to the amplifier EEPROM.

S-FLAG T Instruction Manual
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2. Using Tabs in S-TUNE I

Wavef R q Set the waveform measurement conditions here.
averorm kecor Save the obtained waveforms and tuning parameters to a file.

O
Button/Function Explanation =
) Default: 2.00 [ms] Set in increments of: 0.05 [mMs] g_)r_
Sampling cycle ) . : : o
Sampling cycle = (Range of motor moving time) + (Sampling Points) 2
Sampling Enter the number of sampling points per measurement.
Points Initial value: 1,000 points, Range: 1 to 4,096 points

Select the trigger method to obtain waveform data. At first, select rising edge to measure
the series of motions from start to finish.

Setting Preferred when Recording starts when Recording
ends when

Rising above + Checking statuses immediately

after a motion starts. ;
the threshold - Trying to get a general idea on has exceeded the Trigger Level The number of

The value of Valid trigger source

N
-
25
=
oQ
i R ; —
Trigger method (ie. Rising edge) Prihghce Rl ety setting. points sampled v
+ Actual motion is too slow for has exceeded v}
) the rising edge trigger to get to Capture waveform | the Sampling =1
Force trigger work. - points setting. wn
« Checking a specific part of has been clicked. !
consecutive operations. E'
Note: "Falling edge" option is not available. %
=
Valid trigger Select a state variable that will work as the trigger to start recording waveform data (state
source variables).

Set the threshold value to start recording waveform data.
Trigger level When the selected variable exceeds the threshold, recording will start.
Range: 0 to 32,767

Set the trigger position. You can select up to eight positions starting from the left.
0 Left end of the chart, 1/8: Leftmost solid line, 7/8: Rightmost solid line

Tri 0 1/8 2/8 3/8 4/8 5/8 6/8 7/8

PP ey Y

L e o

Trigger position wn o

2a00 0 | 1 | 1 | 1 ! 1 | | | |

z0 @

am o

asea  Gson

Wi -
a au 024 1mm =a = = Eor =
Froytiee damimbenpabe onfa Wy vl W s resags LS R ind

Single acquisition: to obtain data only once for the specified number of sampling points.
Sampling method ~ Successive acquisition: "Single acquisition” is repeated and waveform chart continues to

update until _Stop sampling | is clicked.
Capture waveform I Start obtaining waveform data.

Stop sampling | Stop obtaining waveform data.

Save waveform(s) | Save the obtained waveform data and the tuning parameter settings in a CSV file.

Tuning I Jump to the Quick Tuning tab under the Tuning tab.
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2. Operations

2. Using Tabs in S-TUNE I

i C ; Use this tab to display and compare waveforms of the data read
Waveform Comparison from the waveform file and waveforms of sampled data.

Button/Function Explanation

Select items that you want to display in waveforms.
Eight waveforms including those from the sampled items @ can be displayed.
Y-axis units are displayed for four items from the top selected in @ .

State Item
(i.e. Status variables)

|70 data from another waveform file.

O] Displays up to four when Parallel I/O Status is selected as status item.
Parameters Parameter values of waveform that have been read from wave form the file.
Time T1 and T2 are time figures indicated by the cursor positions. *)

Compare I
waveforms Read the saved data.

] waveformYYMMDD_hhmmss.csv ] Name of the file that has been read from the computer.

Up to eight waveforms can be displayed - your measured waveforms at
the top and waveforms-read by the waveform comparison tab from the file- on
the bottom.

Value 1 at Cursor 1 (green), Value 2 at Cursor 2 (blue)

Button/Function Explanation

State items
(i.e. Status variables) Y values (at the cursors) of the items you selected are displayed.
I/O items

] Cursor

r Enables numeric comparison of the waveforms displayed in the chart area.
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FIVALIOS

2. Using Tabs in S-TUNE I

" . Use these tabs to check fluctuating position deviation values and
Position Command Filter torque command values in waveform chart and select the filters
~ - that you want to set. )

Torque Command Filter

Button/Function Explanation

O
e
D
=
Q
(g
o
-
(%]

This item changes the chart units from time [ms] to frequency [Hz].

When the display mode is changed to frequency, the cursor colors change to red
and blue. Column A and Column B show frequencies at the red and blue cursors
respectively.

In frequency charts, Cursor 2 position is determined to be at 2N sampling point starting
from the Cursor 1 position.

Frequency display |

Read the peak value; use "'ORGoiai "= or GE0RTER "] to jump to the Tuning tab

to set filters. You can set to four levels of filters.

After setting filters, you can check the settings under Position Command Filer tab
and the Torque Command Filter tab.

Click to switch the chart units from frequency [Hz] to time [ms].

MI In the time unit mode, the cursor colors are green and light blue, and Columns A
and B are blank.

I ANNL-S ul sqe] Buisn 'z

Position Command Filter
Adjustment Click to jump to Position Command Filter Adjustment under the Tuning tab.

Torque Command Filter

Adjustment Click to jump to Torque Command Filter Adjustment under the Tuning tab.
Get Read filter parameters from the amplifier.
Set Write the filter parameters to the amplifier RAM.
™ You can enable or disable the filter that you set by checking or unchecking the checkbox.
(Checkbox) Unchecking the checkbox does not erase the filter setting.

*) Under these tabs, the second cursor in the time unit mode is positioned at the 2" sampling point starting from the first cursor position.
Conversion to frequency is applied to the range between the 1st and 2nd cursors

S-FLAG I Instruction Manual 17



2. Operations

2. Using Tabs in S-TUNE I

Procedure 1

Waveform Display

Fia (@ HapH)

Connect Deconnmct

e
B T W | [rampea e

EEMB:‘ The cortrol gain st isvalich

Step 1

Step 2

Step 4
Step 5
Step 6

Step 7

Step 8

Select status items that you want to obtain waveforms for.

Set measurement conditions.

Click on  Capture waveform I

Waiting for trigger Recording Capturing waveform
| |
i | (= | -

- The popup dialog "Waiting for trigger" does not change to "Recording" until the enabled trigger
source reaches the trigger specified level. In case that the dialog "Waiting for trigger" remains
unchanged, select the "Force trigger" method instead or decrease the trigger level.

- If you click Abort in the middle of the process, the data will have been captured up to the point of abort.

Adjust the parameters.

(=" C-FEl Tuning

Click Set to write the parameters to the amplifier RAM.

Click _Capture waveform | to see the waveforms.

Continue adjusting the parameters until you obtain desired waveforms.

Click Write to write the parameters to EEPROM of the amplifier.

B 18
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Procedure 2 Saving waveform data

L S e

P Earngs
Sampiing oyt Sanglisg psiom | Trigger meisos
- £ | [P

et g s Tager il Tage pouten
Baota: mackasc gra |} s [¥ ] -

Stop sampling || Save waveform(s)

) Singia Gonesnnn ‘ Capture waveform

»mstison

|

wn et im el

Step 1 Click on _ Save waveform(s) | under the Waveform Record tab.

O
e
D
=
Q
(g
o
-
(%]

NPl A dialog box will prompt you to select a waveform file name.

Step 3 Select the name of a waveform file you want to save the waveform data to and click Save | .

Use the saved file when you want to use the same measurement conditions next time.

File content Data of waveforms displayed and parameters

DISEIV] i fe[[{=el (I AARLVANENS il C:\Users\*****\Documents\NIDEC-SANKYO\S-TUNE2\Waves

Default file name waveformYYMMDD_hhmmss.csv

I INNL-S ul sqe] Buisn 'z

Procedure 3 Reading waveform data

e Tam | v Compamaen | i | SapeerCameansfin | BraCane 1] 1]

rimsne [T | ‘
|

Comown Iﬂl’n{
s | AT |

an vet 5 vahd.

Step 1 Click  Sompare | ynder the Waveform Comparison tab.

NIl A dialog box will prompt you to select a waveform file.

Select a file and click Open .

Step 3 (The file name that you selected appears in the box below the Compare waveform button.

For example, waveformYYMMDD_hhmmss.csv ])

NOTE

+ The color of the waveform matches the color shown on the display check mark, not the one used when
you saved the data.

+ The data read from the file is displayed in the Value1 column.

« Under the Waveform monitor tab, waveforms of most recent data and data read from the file are both
displayed in one chart.

The Waveform Comparison tab lets you compare waveform charts of two data sources side by side vertically.
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Procedure 4 Reading Waveform File

S-TUNE2 WAVEFORM DATA
Data Format Version

amplifier version

S-TUNE2 version

2 XXXX XXXX
—— Gontion - 0 Q
Date Sampling Periodlmsec]
YYYY/MM/DD | hh:mm:ss |
Name tem Main No. Sub No. Unit, Valug
MP_RPP1_GRATE Inertia ratio 102 ofrx] 250
MP_RPP1_DRATE Damping ratio 9 103 of(x] 100
PCL RPP1_CONTROL LEVEL ALL  [Control gain set 113 ofi-] 15
PCL_RPP1_CONTROL LEVEL ALL _|Inertia condition 113 -1 2
PCL_RPP1_W1 Control gain 1 115 of[rad/s] 50
PCL_RPP1_W2 (Control gain 2 116 0f[rad/s] 200
PCL_RPP1_FF1 Gain FF compensation 1 17 0J[0.01%] 10000
PCL RPP1_WQ integral gain 119 ofirad/s] 160
PVCG_POS FILTER FIR DIM_ [Position command smoothing filter 1 Moving average order 80 oj(-] 25
PVCC_POS FILTER FIR DIM_2 smoothig 2 moving average order 81 oji-] 10
--- Waveform Data ~——
Channel No. CHO CH1 CH2 CH3
JRLIE, JRLLE JEBLLE, JRLE,
Unit
State Value Name Sampling Number
State Value Item Sampling Number
[ 297 0 0 75
1 693 0 0 84
2 1128 0 0 90
3 1596 0 [} 97
4 2083 0 0 100
——— 1/ Bit Assign ———
Bit Name List SVON RESET/PCLR PCSTART1 PCSEL1 PCSEL2 PCSEL3
1/0 State Value 7 6937 2 5406 0 3081
Select Bit Name SVON RESET/PCLR PGSTART1 PGSEL1
Name Item Main No. Sub No. Unit Value
SC_CONTROL MODE @ Gontrol mode 2 0[] 0
SC_COMMAND_MODE Command mode 3 0[] 3
PSCI PRESCALER Pulse train command - Paired ratio (Numerator) 34 0[] 1000
PSCI PRESCALER DIV Pulse train command - Paired ratio (Denominator) 36 0[] 1000
PVCC_POS IIR NOTCH_1_FREQ Position command filter 1~ Notch Frequency 74 0[0.1Hz] 10
PVCC_POS IIRNOTCH_1 WIDTH  Position command filter 1 — Width 75 0[] 512
PVCG_POS IIR NOTCH_1_HF_GAIN _ Position command filter 1 ~ High frequency gain constant 76 0[] 100
PVCG_SPEED_FILTER FIR DIM_1 Moving average time for Speed command smoothing filter 78 0 [ms] 100
PVCGC_POS IIRNOTCH_1 DEPTH  Position command filter 1 - Depth 79 0[] 4

ition
Date

0
o
=3

-~ Gain Parameters ---

©
O unit
9 Value
- Waveform Data---
@ Unit
(7]
@ Status data
—I1/0 Bit Assign---
©®© 1Odata
—I1/0 Bit Assign---

19

Data timestamp for saving a file

Sampling Period [msec] Sampling cycle

Item Tuning parameter names
Tuning parameter units

Tuning parameter values

Measurement units of status items
State Value Item Amplifier status variable names

Time series data of status variables

Information of related parameters
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4. Waveform Comparison

Toe [ o e

File (F)  Help (H)
Connect  Disconnect Port [COM3 ©| Address |1
tion Settings | Parameter | itor | Waveform Comparison | Status monitor | Alarm | Tuning | Foint Tabie | Test run | Auwdiary functions |
Encoder mechanical angle (1 roistionjipulse] Speed feedbadirimin] Siste tem
o e U R Dispiay_State liem Valus
T T b Encoder mechanica. 2
[V I s
A 45 491 il | 45 Position deviation 0
P — ‘F\‘.\ )i ‘L I‘ 3 Torque command 0
P V[ 1‘ I . Speed feedback a7
[ 0 ! 1 0 0
A5 18377 ! 45 07
xaxis
ERE 015
45 49131 45 522 y-axis
v
8 85508 s 203
28872 57344 86018 1146 14338 1720 2007 2293 s range
Pasition deviation(pulse] Time lIl Imsl Ims] orque command(0.1%]
<
Pasition State ltem _
. . Compare Display _State Hem Value
‘l\ Perallel 1O status
A 215085 0] 45 45 Position fesdback 1428
i .- e I
v A Ll ‘\ 15 15 Pesition devistion o
B S|
T Parameter Unit Val’“
Tie0s SIERSS
eans File () Help (H)
moss Connect  Disconnect Por: [COME o address
v
. [ woaton Setings | Parsmeter tor | Wavefor Comparison | Status manitor | Alarm | Tuning | Point Table | Test run | Awdiary functons |
[ 625
Pasition feedbadpulse] Encoder mechanical = tionjipulsa] Speed feedbaddrimin] State e
<
R Displsy _Stste liem Value
com3: 1 : Encoder mechanica. | a1
45 Position devistion 0
310 Torque command 0
\- Speed feedback
0
!
5 s ol RER Inertia ratio 250
LI xemxis "
PR i E Damping raio 3
(L)
a5 <siat 1 45 82 yeaxis
. rese
R 1148, 1720 2007 2268 s
o ze72 5 60.18 14228 Jaxis range
Pasition deviaj ] msl ‘orque command(0.1%] v

¥ 22
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Displaying Waveforms

No.  Button/Function Explanation

Scroll bars

Cursor

Compare
waveforms

| waveformYYMMDD_hhmmss.csv ]

Fit

Return |

x-axis zoom %
y-axis zoom %

y-axis range

Chart Display Area

State Item
Time

Parameter

Use the horizontal bar to scroll sideways.
Use the vertical bar to scroll up and down.

Move the cursor horizontally to display the x coordinate in @ (Time [ms]).
Click to read the data created earlier.

The name of the file that the data was read from.

Click to fit the waveform chart to the chart display area such that the max value
of the selected waveform will be the max y-coordinate..

Click to go back to the previous waveform display (i.e. undo Fit.).
You can go back up to the fifth one.

Click _Fit | to reset the history.

Enter a zoom percentage for x-axis.
Enter a zoom percentage for y-axis.
Specify the display range of y-axis.

You can use the mouse in the Chart area.

Drag to specify a rectangle area to zoom in.

Right-click to copy the waveform.

Use the scroll wheel in any input cell of x-axis zoom %, y-axis zoom %, or
y-axis range where the cursor is blinking, to change the max value of

the selected item to be included in the chart.

Click on the cursor button @) and then use the scroll wheel to move the green

cursor.

Click the checkbox of the item that you want to see its waveform for.
You can select up to four items.

The measured value at the x-axis cursor position.

Displays the parameter values at the time when waveform data was obtained.
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5. Status Monitor

e

FinE] Hap H
Connect  Discormect Port [0S Saness 1 il
e L T e e e Y T e
st vanatie
5
e vame [
T - et P
Pegboning it [T 008 9004 8004 200811 it i L W i
1 e on o
Bpaas et st s
| S Lol Ao et Deram courie s FEBETFLLR
| Semad hmssas I v S PCETARTY
It | Ampie O ey = Foint 4o, Seledient |FUEELY
e 2 o I Painie Sweaied [pesci
! e v Funic Seeann Feana
12 | Tormin memean - s o Froes
S | Ercocdd 02K SN0 00NN [ceung o n ors
21| Pulia i cnan neut Paits | Taial s e a—
IIT Maperesiies s A0 9003 3004 3004 33041 ik o Coatent DD G A
[ Bememins wmne
) R semn
Sitakt Logaing e Dparatian iy Maticn Campiuie. |wEnz
9"""\1 e [ = uzritzcuiata |11 operafion 15t Pomptets s
e T Duteet g Tomam mmrarst [T
- .s otz
et g g maiarng | B sewmio EZT]
| 2 lasn g AL

The cortenl gein st isvalic

[\[e} Button/Function Explanation

State variable

Status Logging

Sampling cycle

StoE recording |
Start recording |

Monitor Operation

|70 status

Select up to ten status variables that you want to monitor. The data is displayed
at the same time.
Display example: [0000 0000 0000 0000(2)] where (2) indicates binary.

(I=>" Z-H Technical Information Status Display

Lets you obtain status log.

Range: 500 to 100,000 [ms]
Set in increments of: 500 [ms]

Click _Start recording | after setting the sampling cycle.
Click _Stop recording | to stop logging. The data will be saved to a csv file.
Default file name: statevaluelog_YYMMDD_hhmmss.csv

Clicking the [Status monitor] tab starts monitoring.

Use _Stop monitoring | or Restart | to stop or resume monitoring.

When an input or output signal turns on, its signal name cell turns green.

B 24
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Flaf] HepH
Connect Disconnect Pmlcnl.l: p Bddvess [T I

Govmumerse tethas | Pwwma | Wisatoes moes | et Compusnce | S e | = [ Tumrs | pomi e | ot | ey s

(1

B
Py Sl iage £ 8 e pavel sarcly per)

Tres
3 Chick e g et -
ey

O
e
[1]
=
Q
(g
o
-
(%]

2ot 1 MCHEN powed Sabaly Wt 20 e 3 BGEREE.

st e
Rest 2 2qr nn

9 o eu. i

Ve A s Tims #f s & Cormutative Run Tie
1w £z et e i e | 84
T |w oot corsreisiion wror (Twom. | (845 Sereutathon esiin ot i e O
2 s |noni e e s —r—
& .I:' lbaﬂmﬂmmiﬂhm. snan
3 Enceder cormreunicetion ereed (Mo e | 4845
s |w | Enesam s=rreinissisn e 3 Tace. | 485
¥ 2 [ep——— i
& @ Enomchn cxrereunication wrer 3 (Mo | 4807 3
< 3
Emn The cortrol gain st isvalich i |

No.  Button/Function Explanation

Click to clear amplifier alarms.

I INNL-S ul sqe] Buisn 'z

(1) Alam Clear | Clearing alarms

1. Remove the cause of the alarm(s).
2. Under the Parameters tab, set Operation Mode (N0.9.0) to 1 (communication).
3. Click Alarm Clear.

9 Current alarm Displays a list of current alarms.

9 Alarm history Displays up to ten most recent alarms.

o Cause for alarm

and what to do Shows possible causes of the alarm selected in 9 and troubleshooting.

Shows guidelines for regular maintenance and product life.

Cumulative Run Time:
This item indicates the total amplifier runtime (in [hhhhhh:mm:ss.s]) since

e Life expectancy the control power was supplied to it for the first time.

information
Cumulative counts of control power ON:

This item indicates how many times the control power was turned on to
the amplifier since the first time

(=" z-H Troubleshooting
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7. Tuning

Quick tuning

Position control mode only

FiaFl e H)
Connect  Disconnect

Port [cOME Address | | A

| Prwmaie:

Inmetin corcn

o«rnm Fuaon D Fier Adfatrrvand | Torksh Comrund Flam Acaiman

Theps of Gk Tuniyg Procedre

Shac 1 Select ar inedin mrdiicn

= v | Siwtam rogr [ e | To80% | o Tab | Tt rom [ by i

9‘1 pre—

Ihamia CoRDHTio saNg

Saning walea

|7 iveans

Fveoen

Shan 2 Sl chaacienis pas e

s

H io Tinkg

"0 [15e - 10030y

Suap 3 Saso Ampiie

emmn.inmi;wm

ek tunrg.

No.  Procedure/Button Explanation

ﬂ Operating Procedure

Conditions

Waveform
Monitor

Tuning status indicator

This is a guidance of the "Quick Tuning".
Set a load related parameter of the motor.

Set the appropriate inertia condition :
Choose a inertia condition to machine system connecting to your motor.

Setting of the load related parameters:

™M : Quick Tuning
If you check "Quick Tuning', the inertia ratio value is estimated
automatically, and then the value is set to the amplifier RAM one by one.
Uncheck the check box if you need the inertia ratio estimation only.

Click Start |:to start a Quick Tuning
Click Stop |:to stop a Quick Tuning

Inertia ratio upper bound
If you try to enter the inertia ratio by manually, enter a value in the "Set value" cell.

Set |: Write the new parameter settings to the amplifier RAM.

Get | :Pull the values of the parameters from the amplifier RAM

\Write | : Write the new parameter settings to the amplifier EEPROM.

Jump to the Wave Monitor window.

This indicator shows a tuning condition.
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Auto tuning
Velocity Control Mode only
Fia @ Hep )
Connect  Discormect Peort [0 +| ddrem |1 A N
[ Formie e | W o [ St || % | b e | i i
i s O
of Auka Tuning Procedas 91 — g
e 5
m|::°.:m W0 2215 00 ARRL “TRwalkE Wil De Cispiayen et ighdy 1 cosieol gk et :'.'
Eebog mim | Comardnareme | Rty J B ey g
2 i ;:'- oSttt i, &
0 i::::"* ;r:e“‘
e e =
i
S s g N
i P RO R i )
B—mtn',!m"-"” Wb C
Mote: 16 reotor Wiz, 320 e inevie Bk manuall .. %23
A Wharsth mrl amimg i o, sich or H e bulam >
Stap 1 Clizk e he Jria] BUBSN & - Ehe EAMTaSET OQ
© o
Ecm-i The contrel gain set s vabd, At funieg 8‘
5
: . wn
No.  Button/Function Explanation 4
i Cc
c Step of Auto Tuning Auto Tuning Operation Z
Procedure m
=
Conditions Adjust load characteristic parameters.
Step 1 Setting rigidity (Control Gain Set):
Start with the lowest value 5, then gradually increase the value.
| | Range |lIncrementby |
[ Detail setting 5to30 5
M Detail setting 1to46 1
Inertia ratio upper bound
If you try to enter the inertia ratio by manually, enter a value in the "Set value" cell.
Set | :Write the new parameter settings to the amplifier RAM.
Step 2 Estimating the inertia ratio automatically:
Click Start | to start Auto-tuning
0 Click Stop |1 to end Auto-tuning
[M: Automatic parameter update
The parameter value will be estimated and set to the amplifier RAM.
Manually enter the inertia ratio:
Enter a value in the "Set Value" column.
Set |:to set data to the amplifier RAM.
SICIolel  Click Get |:toread data from the amplifier RAM.
Click Write : to write data to the amplifier EEPROM.
V\,(,a\c‘)’ﬁ{grm | Click this button to jump to the Waveform tab.
9 Status display Tuning status is displayed here.

S-FLAG T Instruction Manual D-2 4



2. Operations

2. Using Tabs in S-TUNE I

Adjusting Position command filter

Flaf] HepH
Connect  Disconnect Port [CTNE i Acdness [T G|

H“..‘! Feares Camcund Fhu AGANAr  Toms Corea Frme A% armert

Poasizn Fimaz Passen Eiies

Fitar o8 Fisri¥ FiteroH Fin SR

fer
Smosteiag Pt Bmosining R
by |
teh Pt et Pl it
b B 5
Wby y-Meich Al e bl
1
; ]
0 =
Etomn The cortrol gain st isvalich

No.  Button/Function Explanation

Position Command Filter For each filter, select whether use it or not.
1-4 If selected, a pop-up box opens. Enter the specific value you want.
The selected icon turns blue.

Filter Off Select this if you are not setting up any filters.
Click the icon to toggle between disable . (no filter) and enable (o (use filter).

Smoothing Filter

Smoothine Filter Settne

e G =5 Click on the icon to toggle between enable and disable .

oK CANCEL

Notch Filter

Set the moving average count.

=
Set frequency [0.1 Hz], width, and depth.
e e | Click on the icon to toggle between enable E and disable R .
L )

7 -Notch filter

Set frequency [0.1 Hz], gain, and depth.

7 = Noteh Fiter Settine

Frequency (10| (0341 (10~ 2000 i X .
i ]H - Click on the icon to toggle between enable m and disable .g .
oeptn [0 B -1

(5] V\r/ﬁc‘)’ﬁifgrm I Click to jump to the Waveform Monitor tab.

(== C-H Tuning
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Adjusting Torque Command Filter

Fia HepH)
Connect  Disconnect Port [CTNE B Acdness [T ) G|

e A [T

Termia Cammand Fiter Teria Carnand FHact Torgus Canmand Fiad

Fitar o8 Fisri¥ FiteroH

Low Pa Fitter Hotch Rt Mtch Pt

N 3% s

O
e
[1]
=
Q
(g
o
-
(%]

Wachm
i

Emmn The cortrol gein st is walid i |

No.  Button/Function Explanation

For each filter, select whether use it or not.
If selected, a dialog box opens. Enter the specific value you want.

Torque Command Filter

I INNL-S ul sqe] Buisn 'z

13 The selected icon turns blue.
Filter Off Select this if you are not setting up any filters.
Click the icon to toggle between disable . (no filter) or enable (use
filter).

Low Pass Filter

@ Lo P Ftr St

e Click on the icon to toggle between enable m and disable E .

Time Gonstant [0 [001ms] (- 65535)

Set the time constant [0.01ms].

ok CANGEL

Notch Filter

Set frequency [Hz], width, and depth.

Notoh Fifr Sottine

“”:::]‘ o Click on the icon to toggle between enable m and disable .
Do EH (-2
(7] V\r’ﬁ(‘)’ﬁ{gf‘ I Click this button to jump to the Waveform Monitor tab.
(== C-HE Tuning
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No.  Button/Function Explanation

ﬂ Point Table Enter point table data for up to 16-point numbers.
0 [epp———— I Writes the current position to the cell in the [Position] column of the selected I >
Point No.
Click to compare the following two versions for all point numbers. 0O
Comparison a) data currently being edited in the table §o]
9 P b) data from the EEPROM or File that you select. 8
All Wherever two versions are not identical, the cell in the table will turn red. g'
Click Complete| to return to the main window. a
Comparison Click to compare the two versions (a and b above) for the selected point numbers.
Individual | Click _Edit | to return to the main window.

Operate test-run according to the point table.
© Point Table Operation  Point table No. | : Enter the point number you want to start with.

N
:start [M: Pause [: Stop C

25

Click _ Get |to read data from the amplifier RAM. R

@ Servo Amplifier Click Set | to write data to the amplifier RAM. g
Click _ Write | to write data to the amplifier EEPROM. s

>

¢

e File name Name of the file read by _ pointtable YYMMDD_hhmmss.xml J. E'
Z

e File Click _ Read | to open the point table parameter file created earlier. z

Click __Save | to save the point table parameters to a file.

Fine tuning with specified parameter values.
You can set three motion patterns (No.1 to 3).
Range Travel distance (amount of movement): O to 1,073,741.823 [E-pulse]
Rotational speed: 0 to maximum rotational speed of motor [r/min]
Acceleration/deceleration time: 0 to 5,000 [ms]

g Inching Counterclockwise | Clockwise rotationl
rotation (CCW) (CW) : One clicking per one pattern motion
LLLLLL ime Acceler, time.
O no2 [ I:I s 010000 | | @ N2 [ I:I ms ©~1000mn | |O No2 [ [ ] ms 0 10000min)
Deceleration time Deceleration tim Deceleration time
[CREN | |:| ms (1000~ 0wminy | (O No3 NI |:| ms (1000~ 0wmin | |© No3 1 [ ] ms (1000~ 0rmin)

Start __|:The lamp to the left will turn green when homing is complete; the box
(1 0) Return to below Current Position will show the post-homing position.

home position
Click __ Stop [ to stop homing

Procedure

Set the following under the Parameter tab.

Standard __| EtherCAT

Step 1 Control Mode O: Position Control Mode  Yes Yes
Command Mode 3.0 3: Internal Command Yes Yes
L FOSO 2o g 0: Point Table Yes -

-Operation Mode

Step 2 Create a point table; set and write it to the amplifier.
(== F-Hl Operations

Step 3 Work with the point table operation buttons (9 ).

Additional ; Inching (@) and Homing (@) can be done under the Point Table tab.
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9. Test Run

Testing operation involves actual motor motion and could be dangerous.
Secure safety in surrounding areas and take safety measures such as @13 /A
emergency stop.

Test run is a motion control feature of S-TUNE II that you can use without the host controller.
Use this feature to check motor motions or perform tuning.

Fia ] HepH
Connect  Discosract Pert |COMAL E Addrezs 1 |
wras | Fevma I e e T omsT (P

6 T - e

Wt [0 [ min

Tihaz

o possizn
= Cacmiweasen tir ST [z
At Mot e 000 3 Y G

o ®

Cipenstion condiiéns et ppion

Ecxm; 1 The corirol gein s=t is vl

No.  Button/Function Explanation

Operation conditions
Travel distance: Range: 0 to 1,073,741,823 [E-pulse]

Motor rotation speed: Range: 1 to Maximum rotational speed [r/min]

Time for the rotational speed to change from O to 1,000 rpm.
Range: 0 to 5,000 [ms]
Time for the rotational speed to change from 1,000 to O rpm.
Range: O to 5,000 [ms]

Acceleration time:

Deceleration time:

n Click CCW rotation V| for a CCW motion only.

Click CCW rotation —> CW rotation V| for a CCW motion and then a CW motion.

Motion pattern:
Click €W rotation -> CCW rotation V| for a CW motion and then a CCW motion.

Click = CW rotation v/| for a CW motion only.

Wait time between rotations.

Dwell time: The wait time setting may not work when other applications are running on
your computer.
Set how many times the specified motion pattern should be repeated.

Repeat count: .
Range: 1 to 1,000 times
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No.  Button/Function Explanation
Check the checkbox to disable the repeat count setting so that the motor will
® [ Aging function keep running.
Click [@ to pause, and [] to stop.

©  Test run operation 3:start [M:Pause [J:Stop
3
@ Repeat count Displays how many times the specified motion was repeated. 0}
)
Fine tuning with specified parameter values. g'
You can set three motion patterns (No.1 to 3). =
® ot Travel distance Rotauor\sﬁeve:mn 0 ot Travel distance Rotanonsievs/r’lmn 0 o Travel distance Rulauunsﬁere:“m
O oz I (S 0w | |© nez ] B0 g | [ © vz I 52
e |nChII’lg O nos [N @H;TZU‘)U«wmm) O o3 [ l%mrnr?:uoc-wmm) ©® w3 [ ] lDELﬂTHr::‘iouo-ovm-m

Range Travel amount: O to 1,073,741.823 [E-pulse]
Rotational speed: 0 to Maximum rotational speed [r/min]
Acceleration/deceleration time: O to 5,000 [ms]

Count_erdOCKWIseI Clockwise rotatlonl - one clicking per one pattern motion

When Homing finishes, the indicator to the left of _Start | button will turn green
@ Return to home position and Current position cell will show the current position resulting from homing.

Click _Stop | to stop homing

Procedure

Set the following under the Parameter tab.

Setting Standard | EtherCAT

Step1 Control Mode 2.0 0: Position Control Mode  Yes Yes
Command Mode 3.0 3: Internal Command Yes Yes

Internal Position
-Operation Mode

I ANNL-S ul sqe] Buisn 'z

642.0 1: Communication motion Yes =

SICWA  Set the Operating conditions in the Test run area.

Step 3 Click on the Start button below Test run operation.

Additional 1. Inching (9) and Homing (@) can be performed as well.
2. Under the following operating conditions, an alarm will occur and test run will stop when the number
of repetitions exceeds the Repeat count setting.
The Motion pattern setting is CCW rotation | or _CW rotation | and the aging function checkbox
() is check-marked.
If you want non-stop test runs, set the following in addition to the above parameters.
Internal Position: Overflow detection (N0.643.0) = 0 (disable)

3. If the communication with the amplifier becomes disconnected, the test run will stop.
To resume, reconnect to the amplifier and restart the test run.

DANGER

To prevent fire and injuries in case of earthquake, ensure secure installation. /ﬁ\ /l’\ /‘%

After earthquake, be sure to confirm safety before resuming operation. :E
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2. Operations
2. Using Tabs in S-TUNE II

10. Auxiliary Functions

Encoder tab

Fia (@ FapH
Connect Desconnect Port [CTME - Adbdress [T |

St tntga | Pwme | st et | Wt Compasace | Stan et | e [ o [ it | mmtrn| Abe Smsiems

Ercie |1 amteg

i
st Wit e tha Bracdartas u...am-.m

iz e o

Em;i The cortrol gun s isvald |

No.  Button/Function Explanation

Get encoder state | Click this to obtain encoder status and display in the @).

This area displays encoder status.

Encoder conditions If there is any abnormity (i.e. the Value column shows "abnormal’), fix the problem
and clear the alarm.

This clears encoder alarms and multi-turn data all at once.

Clear encoder I Click this button only after clicking on one of the box [ in @ or Q

This area displays current encoder angle data.
Click on _Clear encoder | to clear encoder multi-turn data.

Angle data
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2. Operations

2. Using Tabs in S-TUNE I

17O Setting tab

Select from the Preset pull down menu.

Ll A2
Conoect Disconnect Port [C0ME | ddrem |1 G|

iy (2 (s {ax(alnia
b1
i

WERD LI Futia =

BRI | Foatia 1+

AW [ rgaten
— @~
o - —_—

BR(BIR|RIEBRE

Etomn Tive cortrol gein s il
No.  Button/Function Explanation
e Preset Check the box under Control/Command Mode.

Select from the Preset pull down menu.

Verify 1/0 input settings.

Pi - ignal
@ nout - Input signals When the presetting is changed, a changed signal name will be green indication.

Verify I/0 output settings.

e Pinout - Output signals When the presetting is changed, a changed signal name will be green indication.

e Write | Click to write the parameters to the amplifier EEPROM

Read | :Click to read and display the saved I/O pinout data.
Save | :Click to save I/O pinout data in the XML format.

O rFie

(== B-F Mounting and Wiring

Note) Only Standard model servo amplifier can change 170 pin assignment.
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2. Operations
2. Using Tabs in S-TUNE I

MEMO
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1. Operation

1. Overview

Operation modes supported by the this product

The product supports the CiA 402 drive profile.The available operation modes are as follows.
The operation mode is set with the 6060 h (Modes of operation) object.

Some bits of the Control word and Status word differ for each mode of operation.

See the description of each operation mode for the different bits for each operation mode.

Cyclic synchronous position mode (CSP) 8
Cyclic synchronous velocity mode (CSV) 9
Cyclic synchronous torque mode (CST) 10
Homing Mode (HM) 6

2 S-FLAG T Instruction Manual - EtherCAT -



1. Operation

1. Overview

NOILV¥3dO

1. Control mode setting

6502h Supported drive modes

6052 h indicates the control mode supported by this product.

(15{1 74 {8 Supported drive modes

Sub-index: Kl -

Access: RW Data Type:

Default: -

0 to 4,294,967.295

Indicates the supported control modes.

- Control mode Abbreviation Support*

Profile Position control mode
Velocity control mode

Profile Velocity control mode
Profile Torque control mode

Rsv.

Homing mode

Interpolated Position mode
Cyclic synchronous position mode
Cyclic synchronous velocity mode
Cyclic synchronous torque mode
10-31 Rsv.

Description:

U—Rie RN R ) 2 A U ]

vl
pv
tq

hm
ip
csp
csv
cst

X X X

000 <0

*) The supported modes depend on the software version.
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1. Operation
1. Overview

6060h Modes of operation

6060 h sets the servo amplifier control mode.

({11H)) B Modes of operation
Sub-index: 00h -

Access: RW Data Type: Unit: -

Default: - Range: —128to 127
Sets the control mode of the servo amplifier.

Mode of operation Abbreviation Support*
Rsv. - -

-128 to -1
0 Mode not changed/Mode not set = (
1 Profile position control mode pp X
2 Velocity control mode vl X
3 Profile Velocity control mode pv X
Description: 4 Profile Torque control mode tq X
5 Rsv. -
6 Homing mode hm (
7 Interpolated Position mode ip X
8 Cyclic synchronous position mode csp (
9 Cyclic synchronous velocity mode csv ([
10 Cyclic synchronous torque mode cst (
11-127 Rsv. -

*) The supported modes depend on the software version.

6061h Modes of operation display

6061 h indicates the servo amplifier control mode.

(I8 Modes of operation display
Sub-index: KUl -

Access: RO Data Type: Unit: -

Default: - Range: —128to 127
Indicates the current control mode of the servo amplifier.

Mode of operation Abbreviation Support*
Rsv. - R

-128 to -1
0 Mode not changed/Mode not set = (
1 Profile position control mode pp X
2 Velocity control mode vl X
3 Profile Velocity control mode pv X
Description: 4 Profile Torque control mode tq X
5 Rsv. -
6 Homing mode hm (
7 Interpolated Position mode ip X
8 Cyclic synchronous position mode csp o
9 Cyclic synchronous velocity mode csv [ J
10 Cyclic synchronous torque mode cst ()
11-127 Rsv. - -

*) The supported modes depend on the software version.
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1. Operation
1. Overview

2. Drive profile (CiA402)

6040h Controlword

6040 h is a command to control slave devices such as PDS state transition.

G{1ZT1) {9 Controlword
Sub-index: L4 -
Access: RW Data Type: Ul16 Unit: -
Default: - Range: 0 to 65,535
Sets control commands to the servo amplifier such as PDS state transition.
0 Switch on
1 Enable voltage
2 Quick stop
3 Enable operation
4
5 Operation mode specific
Description: 6
7 Fault reset
8 halt
9 Operation mode specific
10
11
12
13 Rsv.
14
15

Command coding

Bits of the controlword

Command bit 7 bit 3 bit 2 bit 1 o] | (0] PDS Transitions
Fault reset og?a?tlign Quick stop | Enable voltage Switch on

Shutdown 0 X 1 1 0 2,6,8
Switch on 0 0 1 1 1 3
Switch on

+ 0 1 1 1 1 3+4 1
Enable operation
Disable voltage 0 X X 0 X 7,9,10,12
Quick stop 0 X 0 2 1 X 7,10, 11
Disable operation 0 0 1 1 1 5
Enable operation 0 1 1 1 1 4,16
Fault reset _+_ X X X X 15

*1) Execute "Enable operation" command after "Switch on" command.
*2) "Quick stop" command is enabled with a value of "0". This is the opposite of other bit logic.

S-FLAG I Instruction Manual - EtherCAT - 5
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1. Operation
1. Overview

6041h Statusword

6041 h indicates the status of the slave device.

G{IZB BB Statusword
Sub-index: L4 -
Access: RW Data Type: Ul16 Unit: -
Default: - Range: 0 to 65,535

Indicates the status of the servo amplifier.

0 Ready to Switch on
1 Switch on
2 Operation enable
3 Fault
4 Voltage enable
5 Quick stop
Description: 6 Switch on disabled
7 Warning
8 Rsv.
9 Remote
10 | Operation mode specific
11 Internal limit active
12
13 ) e
14 Operation mode specific
15

The PDS state is indicated by Bit 6,5,3-0.

Statusword PDS state

xxxx xxxx x0xx 0000 (b) Not ready to switch on Initialization not complete
xxxx xxxx xIxx 0000 (b) Switch on disabled Initialization complete
xxxx xxxx x01x 0001 (b) Ready to switch on Main circuit power OFF
xxxx xxxx x01x 0011 (b) Switched on Servo Off/Servo Ready
xxxx xxxx x01x 0111 (b) Operation enabled Servo On

xxxx xxxx x00x 0111 (b) Quick stop active Quick stop

xxxx xxxx x0xx 1111 (b) Fault reaction active Error determination

xxxx xxxx x0xx 1000 (b) Fault Error state

bit 4 (Voltage enable):
1: The main circuit power supply voltage is applied to the PDS.
bit 5 (Quick stop):
0: PDS receives "Quick stop" command.
"Quick stop" command is enabled with a value of "0". This is the opposite of other bit logic.
bit 7 (Warning):
1: A warning has occurred. The PDS state does not change when a warning occurs.
(The motor continues to operate.)
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1. Operation
1. Overview
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3. PDS (Power Drive System)

FSA (Finite State Automaton)

Start Power off or Reset

~O

Auto skipO
After turning on the control power

uonesado L

Low level power
Not Ready to Switch on - Control power supply: ON

Initialization not complete

-Main circuit power supply: OFF
(Ready to power on)

Auto skip1
After completion of initialization

r---—-——— - - - --f¥+-~ - - - -"---—- - - hl )
| ©)
<
. . [}
Switch on Disabled e 2
Initialization complete o
2
) )
Disable Disable  Shutdown  Disable Disable Fault
voltage voltage voltage voltage reset
Ready to Switch on Fault
Main circuit power OFF Alarm state
Switch on  Shutdown  Shutdown Auto skip2
Completion of deceleration
High level power

Switched on

- Main circuit power supply: ON
Servo Ready or Servo Off

- Motor: Servo OFF

Enable Disable
operation  operation

Fault Reaction Active
Decelerating Torque

Quick Stop Active

Decelerating

- Motor: Servo ON

Error (Motor is energized)
ﬁ occurs
—
Quick Enable

stop operation I
|
y |
Operation Enabled [
Servo ON I
L e = = = = = = —m = = —m == =& —m = = = — —= —= — — — -

1 is the PDS Transition number. (n: 0-16)
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1. Operation
1. Overview

The FSA State

Control power is supplied to the slave device and control power is

Not Ready to Switch on established.
The slave device is initializing or performing a self-test.

The slave device is initialized and ready to set parameters.

witch on Disabl
SHiE @ sElsied The main circuit power supply should not be turned on.

The main circuit power supply is permitted to be turned on.

Ready to Switch on
y The parameter is configurable, but the function is disabled.

The main circuit power is supplied and ready to accept "Operation Enabled".

. The slave device can set parameters.
Switched on P

This amplifier can perform a state transition even when the main power supply is OFF.

The drive function is enabled and the motor is energized. No alarms.

Operation Enabled .
The slave device can set parameters.

"Quick stop" is executing.

ick Activ
CUIESSE (O The drive function is enabled and the motor is energized.

An alarm has occurred on the slave device then "Quick stop" is executing.

Fault Reaction Active _ .
The motor is energized.

An alarm has been occurred on the slave device then "Fault reaction" is
completed.
Faul

i The drive function is disabled.

The main circuit power supply is turned on or off by an application.

= S S-FLAG T Instruction Manual - EtherCAT -



1. Operation
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2. Cyclic synchronous position mode (CSP)

CSrP

In Cyclic synchronous position mode, the command position is generated by the master
controller. The slave device operates by receiving the command position every interpolation
period.

To use cyclic synchronization position mode, set the 6060 h (Modes of operation)
object to "8".

uonesado L

Objects Used in Cyclic Synchronous Position Mode

0
603Fh  00h | Error code u1e TxPDO =
6040h = 00h  Controlword - U16 RW RxPDO @
6041h ~ 00h  Statusword - Ul6 RO  TxPDO a
6062h  00h  Position demand value pulse 132 RO TxPDO o
6064h  00h | Position actual value pulse 32 RO  TxPDO 3
6065h = 00h | Following error window pulse U32 RW  No ‘_3
6072h = 00h | Max torque 0.1% U1é | RW | RxPDO 3
6077h | 00h  Torque actual value 0.1% 116 RO TxPDO 6’-
607Ah | 00h | Target position pulse 132 RW | RxPDO ;
6080h = 00h | Max motor speed r/min U32 RW  RxPDO 8
60BOh ~ 00h | Position offset pulse 132 RW | RxPDO °
60B1h  00h  Velocity offset pluse/s 132 RW  RxPDO @
60B2h = 00h | Torque offset 0.1% 16 RW  RxPDO =
60F4h ~ 00h | Following error actual value pulse 132 RO  TxPDO
60FDh = 00h | Digital inputs - U32 RO TxPDO

S-FLAG I Instruction Manual - EtherCAT - 9



1. Operation
2. Cyclic synchronous position mode (CSP)

s

6040h Controlword on Cyclic synchronous position mode
6040 h is a command to control slave devices such as PDS state transition.

(H1%1() {9 Controlword
Sub-index: 00h -

Access: RW Data Type: Ul16 Unit: -
Default: - Range: 0 to 65,535

Sets control commands to the servo amplifier such as PDS state transition.

0 Sensor on
1 Enable voltage
2 Quick stop
3 Enable operation
4
5 Rsv.
Description: 6
7 Fault reset
8 Halt
9
10
11
12 Rsv.
13
14
15
bit 8 (Halt):

0: Permits the cyclic synchronous position function.
1: Motor stop by 605Dh (Halt option code)
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1. Operation
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2. Cyclic synchronous position mode (CSP)

.
CSrP
6041h Statusword on Cyclic synchronous position mode

6041 h indicates the status of the slave device.

_
GLIZ8 BB Statusword —8
Sub-index: K\ - g
Access: RW Data Type: (U16 ) Unit: - ol
Default: - Range: 0 to 65,535 -

Indicates the status of the servo amplifier.

0 Ready to switch on
1 Switch on A
2 Operation enable <
3 Fault 5
4 Voltage enable L
5 Quick stop 3
Description: 6 Switch on disabled 3
7 Warning S
8 | Rswv. Q
9 Remote ‘_3
10 Rsv. 8
11 Internal limit active =
12 | Drive follows command value o
13  Following error 3
1 Rsv 8-
15 ' ®
3
3

bit 12 (Drive follows command value):
0: Not following the command position
1: Following the command position

bit 13 (Following error):

If the value of 60F4h (Following error actual value) has exceeded the setting range of 6065h(Following error
window) for a certain period of time, the 6041h value becomes "1".

0: No excessive position deviation
1: Position deviation excess alarm

S-FLAG I Instruction Manual - EtherCAT - 11



1. Operation

3. Cyclic synchronous velocity mode (CSV)

In Cyclic synchronous velocity mode, the command velocity is generated by the master
controller. The slave device operates by receiving the command velocity every interpolation
period.

To use cyclic synchronization position mode, set the 6060 h (Modes of operation)
object to "9".

Objects Used in Cyclic Synchronous Velocity Mode

i

603Fh |00h Error code ule TxPDO
6040h | 00h Controlword - U16 RW RxPDO
6041h 00h Statusword - U1ie | RO | TxPDO
6072h | 00h Max torque 0.1% Uie  RW  RxPDO
6080h |00h Max motor speed r/min U32 | RW | RxPDO
60B1h 00h Velocity offset pulse/s 132 RW | RxPDO
60B2h |00h Torque offset 0.1% 16 RW | RxPDO
60FFh 00h Target velocity pulse/s 132 RW | RxPDO

12 S-FLAG I Instruction Manual - EtherCAT -
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1. Operation
3. Cyclic synchronous velocity mode (CSV)
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i
CSVv
6040h Controlword on Cyclic synchronous velocity mode
6040 h is a command to control slave devices such as PDS state transition.
—_—
({1211) 78 Controlword e
Sub-index: K - 8
Access: RW Data Type: (U6 ) Unit: - §'
Default: - Range: 0 to 65,535
Sets control commands to the servo amplifier such as PDS state transition.
0 Sensor on
1 Enable voltage o
2 Quick stop <
3 Enable operation 5
1 <
5 Rsv. a
Description: 6 =)
7 Fault reset S
8  Halt g
9 <
10 o)
11 8
12 | Rsv. <
13 3
14 8
15 2
(@)
(93]
S
bit 8 (Halt):

0: Permits the cyclic synchronous velocity function.
1: Motor stop by 605Dh (Halt option code)
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1. Operation
3. Cyclic synchronous velocity mode (CSV)

1

6041h Statusword on Cyclic synchronous velocity mode

6041 h indicates the status of the slave device.

G{IZ8 0B Statusword
Sub-index: K -
Access: RW Data Type: Ul6 Unit: -
Default: - Range: 0 to 65,535

Indicates the status of the servo amplifier.

0 Ready to switch on

1 Switch on

2 Operation enable

3 Fault

4 Voltage enable

5 Quick stop
Description: 6 Switch on disabled

7 Warning

8 Rsv.

9 Remote

10 Rsv.

11 Internal limit active

12 Drive follows command value

13 Rsv.

14

15 Rsv.

bit 12 (Drive follows command value):
0: Not following the command velocity
1: Following the command velocity
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1. Operation
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4. Cyclic synchronous torque mode (CST)

In Cyclic synchronous velocity mode, the command torque is generated by the master
controller. The slave device operates by receiving the command torque every interpolation
period.

To use cyclic synchronization position mode, set the 6060 h (Modes of operation)
object to "10".

uonesado L

Objects Used in Cyclic Synchronous Torque Mode

603Fh |00h Error code u16e TXPDO
6040h | 00h Controlword - U16 RW RxPDO
6041h |00h Statusword - Ule RO TxPDO
6071h | 00h Target torque 0.1% 16 RW  RxPDO
6072h 00h Max torque 0.1% uie RW RxPDO
6080h | 00h Max motor speed r/min U32 RW  RxPDO
60B2h  00h Torque offset 0.1% 16 RW  RxPDO

9]
~
o}
(@]
0
~
>
0O
-0
=
O
>
(@]
[
(%2]
e
(o]
-~
O
[
(0]
3
o
o
(0]
)
wn
J
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1. Operation
4. Cyclic synchronous torque mode (CST)

cor

6040h Controlword on Cyclic synchronous torque mode
6040h is a command to control slave devices such as PDS state transition.

(H1%1() {9 Controlword
Sub-index: 00h -

Access: RW Data Type: Ul16 Unit: -
Default: - Range: 0 to 65,535

Sets control commands to the servo amplifier such as PDS state transition.

0 Sensor on
1 Enable voltage
2 Quick stop
3 Enable operation
4
5 Rsv.
Description: 6
7 Fault reset
8 Halt
9
10
11
12 Rsv.
13
14
15
bit 8 (Halt):

0: Permits the cyclic synchronous torque function.
1: Motor stop by 605Dh (Halt option code)
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1. Operation
4. Cyclic synchronous torque mode (CST)

6041h Statusword on Cyclic synchronous torque mode
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6041 h indicates the status of the slave device.

R
{IZ8 BB Statusword —8
Sub-index: K - 8
Access: RW Data Type: (U6 ) Unit: - ol
Default: - Range: 0 to 65,535 -

Indicates the status of the servo amplifier.

0 Ready to switch on
1 Switch on A
2 Operation enable <
3 | Fault 5
4 Voltage enable L
5 Quick stop 3
Description: 6 Switch on disabled =y
7 | Warning S
8  Rsv. Q
9  Remote il
10  Rsv. (]
11 Internal limit active '8
12 | Drive follows command value ®
13 Rsv. §_
i: Rsv. @
Q
3

bit 12 (Drive follows command value):
0: Not following the command torque
1: Following the command torque
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1. Operation

5. Homing Mode (HM)

Homing mode is a position control mode in which homing is performed by setting the
operating speed, acceleration and operating method.
For an incremental motor, always perform homing after turning on the power.

To set the homing mode, set the 6060 h (Modes of operation) object to "6".

Object used for Homing

i

6040h | 00h | Controlword u16 RxPDO
6041h ~ 00h  Statusword - U16 RO TxXPDO
607Ch | 00h | Home offset pulse 132 RW | RxPDO
6098h = 00h  Homing method - 18 RW  RxPDO
- Homing speeds - - - -
6099h 00h  Highest sub-index supported = U8 RO No
01h | Speed during search for switch pulse/s | U32 RW | RxPDO
02h | Speed during search for zero pulse/s  U32 RW | RxPDO
609Ah  00h | Homing acceleration pulse/s® U32 RW | No

18 S-FLAG I Instruction Manual - EtherCAT -
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1. Operation
5. Homing Mode (HM)

6040 h Controlword in Homing mode
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6040 h is a command to control slave devices such as PDS state transition.

—_
G{1%T)) {9 Controlword e
Sub-index: K\ - g
Access: RW Data Type: (U16 ) Unit: - ol
Default: - Range: 0 to 65,535 -

Sets control commands to the servo amplifier such as PDS state transition.

0 Switch on
1 Enable voltage o
2 Quick stop :

: T
3 Enable operation o)
4 Homing operation start 3,
5 @

Rsv.

Description: 6 %
7 Fault reset o
8 | Halt @
9 T
10 s
11
12 Rsv.

13
14
15

When the set value of bit 4 (homing operation start) of 6040 h (Controlword) is changed from
0 to 1, the parameter used in the homing mode is loaded at the rising edge and the operation
starts.

S-FLAG I Instruction Manual - EtherCAT - 19



1. Operation

5. Homing Mode (HM)

6041 h Statusword in homing mode

6041 h indicates the status of the slave device.

{12808 Statusword

Sub-index: [} -
Access: RW Data Type: Ul6 Unit: -
Default: - Range: 0 to 65,535

Indicates the status of the servo amplifier.

0 Ready to switch on

1 Switch on

2 Operation enable

3 Fault

4 Voltage enable

5 Quick stop
Description: 6 Switch on disabled

7 Warning

8 Rsv.

9 Remote

10 | Target reached

11 Internal limit active

12 | Homing attained

13 | Homing error

14

5 Rsv.

bit 10 (Target reached):
0: Executing
1: Stop
bit 12 (Homing attained):
0: Homing is not completed.
1: Homing is completed.
bit 13 (Homing error):
0: No Error
1: There is an error related to Homing.

Bit 10, 12, and 13 indicate the homing status.

Statusword Status of Homing mode

xx00 x0xx xxxx xxxX (b) "Homing" is in progress

xx00 xIxx xxxx xxxx (b) "Homing" is interrupted or not started.

xx01 x0xx xxxx xxxX (b) "Homing" is completed, but the motor has not reached the target position.
xx01 x1xx xxxx xxxX (b) "Homing" is completed.

xx10 x0xx xxxx xxxX (b) An error related to "homing" was detected, but operation is continuing.

xx10 x1xx xxxx xxxX (b) An error related to "homing" was detected, then the motor has stopped.
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1. Operation
5. Homing Mode (HM)
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List of Homing

Method Type of Homing mode

—

1 Homing on negative limit sensor and index pulse [

2 Homing on positive limit sensor and index pulse [ J —8
3,4 Homing on positive home sensor and index pulse [ g
5,6  Homing on negative home sensor and index pulse o =

>
7-16 | - X

17 Homing on negative limit sensor [
18 Homing on positive limit sensor [ J
19,20 Homing on positive home sensor [
21,22 Homing on negative home sensor [

23-32 | - X

33, 34 | Homing on index pulse o
35,37 Homing on current position [ ]

As of January 2019.

(WH) ®powy SulwoH °g

Method 35 (Homing on current position) was discontinued in CiA402 Work Draft CANopen Drive and motion control device profile part2
Version :3.0.1.13(26 April 2012). Use "Method 37" for new designs.
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1. Operation

5. Homing Mode (HM)

Homing on negative limit sensor (NOT) and index pulse
Homing on positive limit sensor (POT) and index pulse

__ Negative Direction Positive Direction

"Homing" start position
]

1 I
Method 1 < : : > Method 2
Index Pulse | | | | | |

NOT POT
Limit sensor (backward Limit sensor (forward)
OFF OFF

m—— 6099h 01h Speed during search for sensor
—) 6099h 02h Speed during search for zero

Method 1

- When the "NOT (backward direction limit sensor : pin No. 8 of I/O connector)" is OFF,
the moving direction at the Homing start is to the left of this figure (The motor rotates CCW.).

- When the "NOT" input is turned ON, the motor moves to the right (The motor is CW.) at a low speed.

- Then, the position where the first index pulse is detected becomes the origin. @

Method 2

- When the "POT (forward direction limit sensor : pin No. 7 of I/0O connector)" is OFF,
the moving direction at the Homing start is to the right of this figure (The motor rotates CW.).

- When the "POT" input is turned ON, the motor moves to the left (The motor is CCW.) at a low speed.

- Then, the position where the first index pulse is detected becomes the origin. @
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1. Operation
5. Homing Mode (HM)

NOILV¥3dO

Homing on positive home sensor and index pulse

Method 4

Method 5 . : :
Homing on negative home sensor and index pulse

Method 6

__ Negative Direction Positive Direction
"Homing" start position
L

! ) ! Method 5
]

uonesado L

L
T
0
3
-]
G
<
0
ol
®
T
s

T
o @

Index Pulse | | | |

HOME j“ HOME

Origin sensor Origin sensor
OFF OFF

= 6099h 01h Speed during search for sensor
—) 6099h 02h Speed during search for zero

Method 3 Method 4 Method 5 Method 6

- The moving direction depends on the input state of "HOME (Origin sensor: pin No. 9 of I/0 connector)”
when "Homing" is started.
- When the Origin sensor is detected, the motor changes its moving direction and moves at low speed.

- After that, the position where the first Index pulse is found becomes Origin. 3)X4)GEX6)
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1. Operation

5. Homing Mode (HM)

OME
Homing on negative limit sensor (NOT)
Homing on positive limit sensor (POT)

__ Negative Direction

Positive Direction

"Homing" start position
]

L
1 I
Method 17 %:j i; Method 18

NOT

Limit sensor (backward
0

POT

Limit sensor (forward)

m—— 6099h 01h Speed during search for sensor
—) 6099h 02h Speed during search for zero

Method 17

- When the "NOT (backward direction limit sensor : pin No. 8 of I/O connector)" is OFF,

the moving direction at the Homing start is to the left of this figure (The motor rotates CCW.)
- The position where the "NOT" input signal turns ON is the origin. @

Method 18

- When the "POT (forward direction limit sensor : pin No. 7 of I/0O connector)" is OFF,
the moving direction at the Homing start is to the right of this figure (The motor rotates CW.).
- The position where the "POT" input signal turns ON is the origin.

- These methods are the same as not using Index Pulse in "Method 1" and "Method 2", respectively.

e 24
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1. Operation
5. Homing Mode (HM)

NOILV¥3dO

Method 19 ) ma
Homing on positive home sensor

Method 20

Method 21 _ )
Homing on negative home sensor

Method 22

__ Negative Direction Positive Direction
"Homing" start position
L

L L
a3
: :

uonesado L

@)

Method 22

— 2. T2 =
Lerod 20 - | ‘_é
T I

L
T
0
3
-]
G
<
0
ol
®
T
s

HOME

Origin sensor

HOME

Origin sensor

— 6099h 01h Speed during search for sensor
—) 6099h 02h Speed during search for zero

Method 19 Method 20 Method 21 Method 22

- The moving direction depends on the input state of "HOME (Origin sensor: pin No. 9 of I/0 connector)”
when "Homing" is started.

- The position where the first Index pulse is found becomes Origin. 19Q20QN22

- These methods are the same as not using Index Pulse in "Method 3-6", respectively.
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1. Operation

5. Homing Mode (HM)

Method 34

Method 33 . .
_ Homlng on index Pulse

_ Negative Direction Positive Direction

"Homing" start position

Method33
Method34
Index Pulse | | | |

——) 6099h 02h Speed during search for zero

- The nearest index pulse position detected from "Homing" start position is the origin.
- The moving direction for Method 33 is to the left of the figure (The motor is CCW.). @

- The moving direction for Method 34 is to the right of the figure (The motor is CW.). @
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1. Operation
5. Homing Mode (HM)

NOILV¥3dO

fiethod 35 Homing on current position

Method 37 & P
—
O
©
@

Negative Direction Positive Direction %‘.

S

G5 IE=ER
G7?) I=r=Ea

Start homing: 0—1
6040h 04h : Homing operation

*) Method 35 (Homing on current position) was discontinued in CiA402 Work Draft CANopen Drive and motion control device profile part2
Version:3.0.1.13(26 April 2012). Use "Method 37" for new designs.

L
T
0
3
-]
G
<
0
ol
®
T
s

Method 35 Method 37

- The starting point of Homing is the origin.
- At the timing when the "Homing" has started, the following objects are initialized:.
6062h (Position demand value) = 6064h (Position actual value) = 607Ch (Home offset)

- These Methods can execute even if the PDS state is not "Operation enable".
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1. Operation
5. Homing Mode (HM)

Procedure for the Homing

=AM Object Settings A

Set the parameters for the following objects:.

6098h Select the Homing method (Choose from1-6, 17-22, or 33-37)
607Ch Set the Home offset value.

6060h Change the operation mode to "6 (Homing)"

6099h 01h Set the motor speed to detect the Origin sensor.

6099h 02h Set motor speed to detect index pulse.

609Ah Set the motor acceleration

=P Start "Homing"

Set bit 4 of 6040h (Controlword) to "1" after Servo ON.

6040h | Set 0010h

SYI=EEN Searching the Origin

Execute Homing with the method set to 6098h.

— 1

SIEZN Confirm

Check that bit 12 of 6041 h (Statusword) becomes "1".

— 1/

SYIE2N Exit "Homing"

Object Things to do
6040h Make the bit 4 to "0" (Exit Homing).
6060h ‘ Change the operating mode to suit your own application.
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2. Connecting to the Master Controller

1. Preface

Connecting to the Master Controller

This product can be driven by connecting it to a master controller made by another
manufacturer. If you are using a master controller other than those listed below, please refer
to the operation manual of the product.

List of the master controller
manufacturer Name of the software

Beckhoff TwinCAT® (TwinCAT XAE)

TwinCAT® is a software developed and licensed by Beckhoff Automation GmbH, Germany. for real-time control of industrial
machinery.

= 2
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2. Connecting to the Master Controller

2. Use Beckhoff's "TwinCAT"

0
M
2
[e)
z

1. Connect to the master controller

Open EtherCAT communication and prepare for operation

Start Connect the master controller and slave devices (servo amplifier) with the
EtherCAT cable and turn on the power.

Save "ESI (*) files (xml files)" to the appropriate folder on the master controller.

*) ESI : EtherCAT Slave Information.
The ESI file is an XML format file that describes the identification information such as the manufacturer name and model
number of the EtherCAT slave device, as well as information necessary for setting and communication.

Start the software "TwinCAT XAE".

19]]03u0D J33SeYy 3y 01 SuldsuUUo) Z

Create a new project.

The master controller scans the EtherCAT network.

Set the system clock.

N
C
w0
()
vs]
D
@)
a
>
o
=
wn
3
g
>
0
>
=

Set the servo amplifier.

( Finish ) Operation preparations are complete.

You may need to enter a Security Code when starting TwinCAT 3.

1. Make sure that the five characters displayed are correctly transcribed into the text box.
2. Click on (__OK_) button.

Entar Security Coda =5 Enter Security Code
Flesais bypa ths ol 5 1 or. Flazes bpa the olowrg 5 Qearaciai: [
wzln * mzln
| [ cerest izl | cemd

When an exact match is made, the text you type is green.
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2. Connecting to the Master Controller

2. Use Beckhoff's "TwinCAT"

Save "ESI (*) files (.xml files)" to the appropriate folder on the master controller.

Folder pass : "C:\TwinCAT\3.1\Config\lo\EtherCAT\"

Organize « -I_- Mew folder
Fl
2 Favorites Mame Date modified Type Size
I
=) Desktop | Beckhoff AX5w00c 9/27/2018 10:01 AM  File folder

& Downloads K RES .
" Recent Places || Beckhoff AT2wo save the Estile. 1,939 KB
=] Beckhoff AX2w0c et 1 v ocument 290 KB
. Libraries =] Beckhoff AXSwoc 2/4,/2015 1:57 PM XML Document 800 KB
[ Documents | Beckhoff BKaooo: Type Ml Document ]xML Document 1,441 KB

The ESI file (xml files) contains configuration information for the product.
The master controller must be restarted after the .xml file is downloaded to the master.

@ Be sure to use the ESI file for the device connected to the slave device.
Make sure the ESI file version matches the amplifier version.
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2. Connecting to the Master Controller

2. Use Beckhoff's "TwinCAT"

NOILV¥3dO

Start the software "TwinCAT XAE".

It is useful to create a shortcut on
your desktop.

The TwinCAT.XAE icon is in the task
tray.

When the EtherCAT cable is connected correctly between the master and the slave (amplifier), the ECIN
LED (green) of the amplifier lights up.
When multiple amplifiers are connected, the ECIN and ECOUT LEDs of the connected amplifiers light up.

0
o
>
-}
D
0
=
-}
(0)0]
—
o
—
>
()
Q
n
—
)
=
0
o
3
=3
o
o
-~

QR

@ Operation modes in TwinCAT3

The icon color distinguishes the mode currently selected by the icon color.

ﬂ RUN
3 This mode allows real-time operation of PLC and C/C + + tasks.

reen You can set TwinCAT to automatically enable RUN mode at startup.

n CONFIG

This mode is used to configure network, I/0O, motion, and program development and

wLVOUIM L, SHOYMD9g 9sN "¢

Blue configuration. When Free Run is enabled, network communication occurs in non-real-time.
You can also check the operation of the I/0O terminal.

n The red icon indicates "Mode is switching’.

Red
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2. Connecting to the Master Controller

2. Use Beckhoff's "TwinCAT"

Create a new project.

Select "File" — "New" — "Project" from the menu to create a new project.

o el iR Ve S I

ject Build Debug TwinCAT PLC Tools Scope Window Help
b a9 - - E-3 | b [Release -| | TwinCAT RT (x26) i
6’6".7‘||<L0ca|> '|;§ | _,J Fom alcﬁ =

Solutton Explorer

F Z g
New Project ===
Recent Templates

Installed Templates

search Installed Templates 2|

pi TinCAT Project

i nCAT XAE Systernbdanager
Corfigurstion

Crther Broject Types
TwinCAT Meaturement

TwinCAT Project]

Online Templates

You can set the project or solution name.

Mamne: TwinCAT Projectts
Location cwsersidevic eusersdo cumentshvisual studio 20100 Projects = Browse,..
Solubion name: TWIRCAT Projectss. [7] Create girectory for solution

. =T

68 TwinCAT Project66 - Microsoft Visual Studio |

L

Switch TwinCAT operation mode to "CONFIG"

mode after creating a project. File Edit_JMew Project Build Debug Tv
il T | & =2 B9 -
i s @ | 607 || <Local>

Saving the project file allows you to save the connection information with the amplifier, settings, and test
operation conditions. Saved settings can be read when starting the software.
=

P. 24 4. Save project
P. 25 5. Open project
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2. Connecting to the Master Controller
2. Use Beckhoff's "TwinCAT"

0
M
2
[e)
z

The master controller scans the EtherCAT network.

Select "I/O" — "Device" in the TwinCAT System Manager navigation tree, right-
click and select "Scan".

00 TwinCAT Projectfs - Micrscht E
e Edn e Biniert il Detnni STWINGAT CBIC sk eahs Window . Bety
Bal-ci-S | s o B8 - o« 0 | b [Releace < [TwincaTRT (88) gy B Erle e
Fe @82 s@|or [« Ar s @eEs=tpwEon.i0E

Pl clution Explorer e

! [
[ Solution TwnCAT Projectss’ (1 project)
4 gll TwinCAT Projectia

& svsTEM

[ momon

i e

[ saFeTy

e
w0 MIE o add Mewttem..
25 Add Existing Hem..,

19]]03u0D J33SeYy 3y 01 SuldsuUUo) Z

Before execute "Scan" verify the following:
@ 1. EtherCAT cable must be connected between master and slave.
2. Power must be turned on for the master and the slave.

3. The "Link" LED of the master and slave must be on.

The screen shows the slave devices that are connected.

Make sure the checkbox has "check mark".

N
C
w0
()
vs]
D
@)
a
>
o
=
wn
3
g
>
0
>
=

|‘ [V Defice 2 [EtherCAT]  [LAN A [TwinCAT - ntel PCI E thermet Adapter [Gigabit]]

When (L__OK_J button is clicked, the dialog "Scan for Boxes" is displayed, so select [ Yes ) button.

Select "NC" or "CNC" according to the slave device whose connection has been
confirmed.

'@' EtherCAT drive(s) added. Append linked axis to NC (Yes) or CHC (Mo)
k.

¥ Configuration

If the slave device is a servo driver, select (Yes ) .
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2. Connecting to the Master Controller
2. Use Beckhoff's "TwinCAT"

6 TiinCAT Projstt - Misrosait Viul St

Fie El Vew Pisject Suld Debug TwnCAT ELC Took 3

e i s - N R e i T
e R e —
.

[ Solution ‘TwinCAT Projectse’ 1 project)
Sl Tushhictst

SYSTEM
|25 MoTioN

After "Scan" completes, "MOTION" is added to
the TwinCAT System Manager navigation tree
and "Device" is added to "I/O".

" fig Drive (S-Flag2)" is added to the "Device"

tree.

1 o
@'y MC-Fazk1 SAF - Device 2 [EtherCAT)1
@ MC-Task 1 S4F - Device 2 [EtherCAT] Inf

The Activate Free Run dialog will appear.
Click on ¥es | button.

About Free Run
In Free Run mode, EtherCAT communication operation can be performed
in CONFIG mode. In Free Run status, "RUN LED" of the slave lights up.

/A [=] out
| —

— |
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2. Connecting to the Master Controller

2. Use Beckhoff's "TwinCAT"

NOILV¥3dO

Set the system clock.

Set the "System clock (= Base Time)" to 125 ps by double-clicking "Real-Time"
from the "SYSTEM" in the TwinCAT System Manager navigation tree.

i View | TwinTAT PLC Teol Scope Window Help - o
Sl s S [ B 0 == T B Rdease - TwinCAT RT 66) -] %] -l

fm 8 B2NE

L Ay sdl=Fs=0ayE Do tadh-}

=l sLocal>

Step Oves (PLC)

) Solution TuinCAT Prajectie’ (1 project!
& @il TwinCAT Projectis

4~ Double

Click
o MCTION
o [l MC-Task1 5AF
[Ba MC-Taskl SVB
*B Image
[ Tables
Cbjects

Avaizbie CPUs (Wrdowe/Other: | [ 0 & | Readirom Tarcet

Py i ,

Y

[cpuLimit
[=ls0

| Baze Time

0
o
>
-}
D
0
=5
-}
(0)0]
—
o
—
>
()
<
Q
n
a
()
=
0
o
3
=3
o
0}
-~

Double-click "NC-Task" in the "MOTION", and set Cycle ticks to "2".

WLYOUIML, SHOYXI3g oSN "¢

TWRCAT BLC Took Scope Window Helo

2 P Release =| [ TwinCAT R'Ft;ﬂﬁl '|| L’gl - | @_@ iﬁﬂ\‘){‘ Iﬂ mﬂ "-, &
-2 Ay s glE=EaatanE| D0 B8 G '

Salution TwinCAT Projectsé’ f project)

& Gl TwinCAT Projectss Pt =0

[l sysTEM
|® Licensz Object I2:  ISOO0010
4 @ Rezl-Time Optiors
[Bs /0 Lle Task z N L
Double S [ Cresee syt

C|.|Ck = = [T el ebmrmal symbiols

T Sepamre inpit updats [ 1]

Pl licks L=
] famng by excsedng 1140 =t tack begn
[ Tablee — Message box
G e
pacts Wachdog Cycles: =
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2. Connecting to the Master Controller

2. Use Beckhoff's "TwinCAT"

Set the servo amplifier.

Double-click "Axis1" in "MOTION" — "NC-Task xxx" — "Axes", and set the
Position Lag Monitoring setting in the Parameter tab to "FALSE" (*).

File Edit View Project Buld Debug TwinCAT PLC Teols Scope Window Hela - _ -
ezl (S | G229 -0 - B =S b Relesse | [ TwnCAT RT 06 - |8 | SRl e Bl -
fadlB2ZA@ ol oo -0 [Ar sdl==s =D |oww|90 08 a0

Explorer il TwinCAT Projectian

Ganerl | Setngs | Paemeter Dynamice | Onina | Functers | Couping | Cempensation |

A Solution TuanCAT Project’ (1 project)

o gl TwinCAT Projectfi6
4 u SIF[iEcTME m:imum 'nns:
s @ ResbTime | Reference Veloctty 2200
B 10 Idle Task Maximum Yelocity 2000
B Tasks | Musirmum Acceleration 15000
_Rr::ge; Objects Maxitnumn Deceleration 150000
a Q MOTION Default Dynamics:
o B NC-Task 1 54F | Default Acceleration 15000
I Default Decelesation 15000
Detault Jerk 22a0.0
P — |
Fast Ans Stop:
+ Lirnit Sovite hes:
M onitoring:
Position Lag Moenitoring
Mzximum Pesition Lag Valug
Mazzimum Pesition Lag Filter Time
s R o P S W R Toric -l

Y [EE] COREICE). YRIICLD [UBREEKR] NRRESNZDEHEET.

Double-click "Axis1" in "MOTION" — "NC-Task xxx" — "Axes" and select the Unit
setting in the Setting tab.

dit View ' Project g TWinCAT PLC Took Scope Window Hela
el S | B G 9 =0 - Eeh| b Retense -| [ TwinCAT RT (d6) 1112 - E e R T

eI — B E e

|Geneml | Seltngs | Pammeter | Dynamics [ Onine | Functors | Coupng [ |

< Solition TwinCAT Prajecti' (1 project) -
o il TwinCAT Projects
a Gl SvSTEM
¥ License
4 @ Real-Time
B3 170 Tdle Task
B Tasks
=f= Routes
[H] TeCom Objects
4 [ MOTION
a [ NC-Tack1 SAF
[Ba MC-Taskel 5VB

_*_..]mage_
=N g~ Double

= O Click

RIS

Lk To 1D... | Dive 1 5Faez]

|Lnk To FLE.. T

miegme [ Meduia

Welocity: | Diegreesmin

Fostion liehcity: Accalermtion derte:
Cegres Cegreeis Degmead Degre/ad

Fuis Cyele Times / Access Divider

Divicer: BE(3 "Degree” ERLTVBHITY

About the "Unit"

Degree: The angle of the motor's mechanical axis.
mm  : The amount of mechanical movement such as the slider.

= 10

S-FLAG T Instruction Manual - EtherCAT -




=

2. Connecting to the Master Controller

2. Use Beckhoff's "TwinCAT"

NOILV¥3dO

E Set the servo amplifier.

Enter a value for the Scaling Factor Numerator in the Parameter tab,

(When "Degree" is selected in Unit)
"Scaling Factor Numerator" value = 0.002746582 deg/INC

This is an example of a 17 bit encoder.
360 (deg)/131,072 (INC) = 0.002746582

o Twincs
File Edit View Project.

oug  TwinCAT PLC Toels Scope Window Helg

%E.;-;;;-d:dﬂl,a-.aalﬁ—ﬁ- Cle L b Rdeme | [ TwnCATRI 66 -] B e T
BB 2 @ b |[<war i [Ar sdl=EZa=tays| o0 G800 -0

ian Explorer

z o z Ganerl | NCEncader  Far@meter | Time Companasten | Orine
) Solution TwinCAT Projectie’ (1 project) B | ks I
2 ol TwinCAT Projectfs
4 [l SvsTEM .
B Gicense - Encoder EBvaluation:
a @ Rezl-Time {Invert Encoder Counting Direction

B= V0 Tdle Task  Sealing Factor Numerator

19]]03u0D J33SeYy 3y 01 SuldsuUUo) Z

B Tasks | 5caling Factor Denominator (default: 1.0]
55 Routes PR
Position B
TeCOM Objects [
4 2 momon Mo dulo Factor fe.g. 351.0%) 2600
- @ MNC-Task 1 545 Tolerance Window for Modulc Start 0o

[Ba NC-Task1 SVE Encoder Mask (maximumn encoder value) DFFFFFFFF
ama

Be sure to enter the value in all digits that can be entered accurately.

If the number is rounded, the motor may not operate correctly.

On the Parameter tab, set "Reference Velocity" and "Maximum Velocity" to
36,000.0 respectively.

WLYOUIML, SHOYXI3g oSN "¢

"Reference Velocity" value = 36,000.0 Degree/s
"Maximum Velocity" value = 36,000.0 Degree/s

Set the maximum speed of the motor to be used.

This is an example of a motor with a maximum speed of 6,000 rpm.
6,000 rpm X 360 (deg) / 60 (s) = 36,000 Degree/s

éi.ﬂ-ﬂ-ﬂ:ﬂﬂl&ﬁaj‘l‘ﬁ-m-;'-;;ir;'$-v_r*.duse -|[TinCAT RT (86) -] RS E R
fra [<tocab : [Ar s === a0 G -0 '

ian Explorer

- Solution TwinCAT Projectss’ (1 project)

o gl TwinCAT Projecti
a gl 5vsTEM
| License
4 @ Rezl-Time ’
B 10 Tdle Task Maxirmurn Yelority
% Tasks marmum Accelerabion
B3 _’:”::; - i D e
" QE]O'I'EON e " Default Dynamics:
a NC-Task 1 S4F Defacilt Acceleration 15000
}_ NC-Task1 SV | Diefautt Deceleration 15000
.

This is an example of setting 18,000.0 (= 3000 rpm).
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2. Connecting to the Master Controller

2. Use Beckhoff's "TwinCAT"

E Set the servo amplifier.

( A

When you have completed all the settings, click & Activate Configuration to
accept the settings.

N ey |

File Edit View Project Build Debug TwinCAT PLC Tools Scope Window Help
:-"ﬂ'ﬁﬂﬂ|¥%ﬂ|'—"'"‘"'.;ﬂ'—_:'l;lbhelease '||Twir1CA'I
a i | r!; # W & | adt | |<Local>
':-‘;‘l iatecfiguration

(=]

=l
<

Ml TwinCAT Projectt6 ><-

—_—
PR ) [ R o

A confirmation dialog for switching to "RUN mode" is displayed.
Select [L¥es ) to go on.

C Finish ) Operation preparations are complete.

You can switch the TwinCAT 3 operation mode using the =3 (RUN mode) or £ (CONFIG mode) button

on the toolbar.

5 T Broi Ve e e

File Edi Build Debug TwinCAT PLC Tools Scope Window Help
: Fe | _-ﬂ’ll o R SR e | p |Re|ease -| |TwinCA'|
> R 8 | ad’ | |<Loca|> -| . [f2

¥ -

The operational mode of TwinCAT3 is displayed in the bottom right corner of the task tray or TwinCAT3
window.

 E7APM
ey ", By
BEY o
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2. Connecting to the Master Controller
2. Use Beckhoff's "TwinCAT"

0
M
2
[e)
z

2. Use "TwinCAT" to run the motor (test operation)

Setting operating conditions for test operation

Set the maximum speed, acceleration time and deceleration time of the motor.

Double-click "Axis1" in "MOTION" — "NC-Task xxx" — "Axes" to display the
Dynamics tab.

"Maximum Velocity (V max)" value = 18,000 pegreess

"Acceleration Time" value = 0.2s

"Deceleration Time" value = 0.2

19]]03u0D J33SeYy 3y 01 SuldsuUUo) Z

o TwinCAT Project6t - Microsoft Visual Studio
File Edit View Project Build Debug TwinCAT PLC Tools Scope Window Help
fa-E-Edd 8 a9 - - E-2 b [Relese -| [ TwinCAT RT pe6) -1 =
[ BB 2@ |60 || <Loca> -| < [y mef=E=z==0aua|09 .
S Ml TwinCAT Projectf6 N
: | General I Settings l P I Dynamics i Online I Functionsl Couinngl Compensation | g
3 License D
4 @ Real-Time @ Indirect by Acceleration Time w
[Z VO Idle Task Madmum Veloeity {V max ): Degres/s g
E‘ Raske I Acceleration Time 5 ~
gtz Routes ) ! @ 8-
TcCOM Objects Deceleration Time: ¥ a 5 " =
4 [ MoToN o w
o4 @ NC-Task 1 SAF Acceleration Characteristic: L U _=|
IE: NC-Task1 SVB Deceleration Characteristic: E
=% Image =
o alt): AN m 1 2
[77] Tables S Dogble . / - Q
Click >
™) Direct -
Acceleration: 55000 =gree./z2
[ saFeTy Deceleration: asabove 95000 sgree/s2
Gl C++ ; 9.025+006.
e L"O Jerk: ! =gree/s3
L Mevicar

This example sets the maximum speed to 3,000 rpm, the acceleration time to 0.2 s, and the deceleration time to 0.2 s.

In order to take the test operation safety,
- Set the maximum rotation speed to a small value.
- Set the acceleration/deceleration time to a larger value.

Adjust the value gradually after confirming safety.

About Acceleration/Deceleration time

These settings specify the time from the current speed (Include the state of shutdown)
to the target speed.

Setting a larger value makes gradual acceleration/deceleration.

Setting a lower value makes sudden acceleration/deceleration.

S-FLAG I Instruction Manual - EtherCAT - 13



2. Connecting to the Master Controller

2. Use Beckhoff's "TwinCAT"

Test motion (Jog motion and single motion)

"Jog motion" moves the motor while the button is pressed.
"Single motion" moves the motor toward the set target position.

Double-click "Axis1" in "MOTION" — "NC-Task xxx" — "Axes" to display the Online
tab.

&0 TwinCAT Project66 - Studio

File Edit View Project iild Debug TwinCAT PLC Tools Scope  Window Help

Ba-E-Sd @4 2E9-0¢-2-5| b [Relesse -|| TwinCAT RT (26) e Bl
w8 B 2 X E|drii]|<Locar |l ' [ r mge=i=t=r= b 5

4 Solution Explorer WS TwinCAT Projectf6 X

=

| General | Settings | P | Dynamics| Crline

TcCOM Objects -
4 [ MOTION e Stboint Position: __ gree]
4 NC-Task1 SAF 2940238
[Br NC-Task1 SVB
:.» Irnage

Lag Distance (min/max): _aree] Actual Velocty: sgree/s] Setpair
0.0000 (0.000, 0.000) 0.2449

Ovenide: ___[*] Total /Control Output: _ [%] Emor:
0.0000 % 0.00/ 0.00%

@] Object o :
. Click
Status fog.) Status {phys.)
7] Ready NOT Maving 7] Coupled Mode
o [T Calibrated [T Moving Fw [ In Target Pos.

[ Contraller
[ Feed Fw

» =l Drive [ Has Job [T Moving Bw [7]In Pos. Range || Fead Bw
T, Ctrl
. 7 Inputs Cortroller Kv-Factor: sa/'s/Degree] Reference Velocty: sgree/s]
[ Outputs M ]
Targét Fostion; Degree] Target Veloaty: geels]

] SaFETY 0 4 0
@C++ )
« Bvo e | + | ++|
4 ¥ Devices F1 E2 F& F4
4 =% Device 2 (EtherCAT)
".E Image S

:E Image-Info
. 2 SyncUnits
p [ Inputs
[ Outputs

3 Motion Control

1 Current Position

The current position is displayed in the unit set in "Unit" on the Setting tab.

(-2 ¥
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2. Connecting to the Master Controller

2. Use Beckhoff's "TwinCAT"

NOILV¥3dO

2 Servo Status

Displays the Servo status. To control the Servo status, click on the ([1Sef ) button and go to the

configuration screen.

Servo on

To turn Servo on, click on the (1S button and check the checkbox in the dialog below. The "Override
" value must be 100%.
Click on the (LIOK_ ) button to accept the settings.

m Controller : Check the box to turn it on "Servo On".

0
o
>
-}
D
0
=5
-}
(0)0]
—
o
—
>
()
Q
n
a
)
=
0
o
3
=3
o
0}
-~

[¥] Controller Feed Fw : Check the box to accept "Forward" command.
EZZj g‘: Feed Bw : Check the box to accept "reverse” command.
&l
_

Servo off

To turn Servo off, click on the ([L.Sef ) button and uncheck the checkbox in the dialog below.
Click on the (LJOK ) button to accept the settings.

WLYOUIML, SHOYXI3g oSN "¢

3 Motion Control

Move the motor with Jog motion or Single motion.
(You can also press the button on your keyboard that matches each button.)

Key Works
—— Jog motion The motor moves while the button is pressed.

F1 The motor moves at high speed in the reverse direction.

Jog motion

The motor moves at low speed in the reverse direction.

Jog motion

The motor moves at low speed in the forward direction.

Jog motion

The motor moves at high speed in the forward direction.
[ Singlemotion |

The motor moves under the conditions set in "Target Position" and "Target Velocity".

The motor stops single operation.

2o [38 8 [z2 [3+ [z |

Reset the motor operation.

S-FLAG I Instruction Manual - EtherCAT - 15



2. Connecting to the Master Controller

2. Use Beckhoff's "TwinCAT"

Test motion (Repetitive motion)

The motor can be "repetitive motion" assuming actual equipment.

Double-click "Axis1" in "MOTION" "NC-Task xxx" "Axes" to display the Functions
tab.

ke TwinCAT Project66 - Microsoft Visual Studio

File Edit View Project Build Debug TwinCAT PLC Tools Scope Window Help

[l E'i'l'aé e Y R e R = N ]Release '|-|TwinCATRT(x86] -'|"|'@ B =
BB R@|a |[towa il ' | 0 @ gle=i=cer= Ol [Frd -0 |

1 Current Position

¥ License
a Real-Time . Setpoirt Postion:  sgree
. [Z1 1O Idle Task \ 299999786 p auum.;}s(}bdl
% Tasks = rEeaeg
=f= Routes Start Mode: Iﬂe\rarsing Sequence v] [5tart ]
TcCOM Objects Target Postion: 0 [Degree] |Stop
4 MOTION Target Velocity: 18000
“ @ hE ek donl Target Postion2: 30000
[& NC-Task1SVB : ;
‘ o Doub[e Idle Time: 05
Click T
Output Mode: Percent - Start
Qutput Value: ] 1% Stop
Set Actual Position
e Cam—

About "Servo state" control
Servo ON/OFF control function is not available - : : : :
ings | F‘alameterl Dynamlu‘ Oni | Fundlunsl Couplmgl Compensahon‘

in the "Function" tab.

334 921 0 Setpoint Position: gree]
- 2540298
TO Control the servo Status, Cl|C|( the E 2 (min/max):  gree] Actual Vielocity: =gree/s] Setpoint Velocty:  =gree/s]

1000 (0.000. 0.000) -0.2443 0.0000
button in the "Enabling" frame of the "Online" oo fotel/Contol Ot _[¥) S To0
ta b ) Status (phys.) Enabling

. NOT Moving [ Coupled Mods [ Controller
d [T Moving Fw [ In Target Pos. [ Feed Fw
[ Moving Bw [ Pos. Range [ Feed Bw

Online tab screen

Before starting repetitive motion, do enough Jog motion or single motion
to make sure you can move safely.

Then, perform sufficient repetitive motion at low speed to ensure safe
operation before incorporating the motor into actual equipment.

= 16
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2. Connecting to the Master Controller

2. Use Beckhoff's "TwinCAT"

NOILV¥3dO

1 Current Position

The current position is displayed in the unit set in "Unit" on the Setting tab.

2 Motion Control

Select the motion type.
- Reversing Sequence

0
o
>
-}
D
0
=5
-}
(0)0]
—
o
—
>
()
Q
n
a
)
=
0
o
3
=3
o
0}
-~

- Absolute
Start Mode )
- Relative
- Endless + (Continuous operation in one direction)
---and so on.
Target Postion1 Set the target position (Start Position).
Target Velocity Set the operating velocity. o
&
Target Position2 Set the target position (stop position). o)
2
Idle Time Set the time to wait for the next motion. fay
=
O of the last mot ~
Displays the duration"’ of the last motion. 3
Last Time pieys e & - . S =
*) Time from "Motion Start" to "Positioning completion". The "Idle Time" is not included. =
Q
>
=

(SERFENI Button
(SESBIII 5.tton

motion control buttons.

Example of "Repetitive motion"

b“ Target Velocity
2 y
Q
6 | |
> | Forward Motion \
! ! R ) \Backward Motion | Timg
I Llast Time | 'ldle Time | |
| | o 3 Current Position 3
A : /Taqget Position2 ! (Running) !
c | | | | |
o | ‘ ‘ ‘ | |
G | | : - Tow |
8 | | | | | | |
| | | | | | |
\ Time

Target Position1

S-FLAG I Instruction Manual - EtherCAT - 17



2. Connecting to the Master Controller

2. Use Beckhoff's "TwinCAT"

3. Homing on TwinCAT (hm mode)

Executes Homing motion specified by EiA402 by using TwinCAT3.

Possession of the object

If Master controller recognizes the slave device as _

N : o i e e AT

NC" when scanning EtherCAT network, the Master has %ﬁm e e Dmm
no permission to access to object. beacthae 22 % Jpde it ok i

e BB 29@lsr on -]
(System Manager navigation tree view showing "MOTION") Bl coiustion Esplore - 1%

i
-l Soiution TwinCAT Projectés’ (1 project)
& gl TwinCAT Projectth

=2 MC-Task 1 SVB
1 e
[ Tables
[& Otjects
4 o foes

To directly rewrite values such as Controlword and
TargetPosition object, use the "Online Force" function
described on the following pages.

il

The object which has no permission, is shown as "X" in the object tree view.

| Drive 1 (5-Flag2)

Transmit PDO Mapping 3 Name Online Type Size >Addr.. In/Out UserlD Linkedto
&/ Status werd 2 Status word X 1591 UINT 20 58.0 Input 0 nStatel, nState2
4 Position actual value ! Position actual v.. X 98411 DINT 40 60.0 Input 0 nDatalnl . In . Inputs. E...
@ Receive PDO Mapping 3 1 WeState X 0 BIT 01 15222 Input 0 nStated, nStated
i+ Control word #! InputTaggle X0 BIT 01 15242 Input 0 nStated, nStated
[+ Target position # State E] UINT 20 15480  Input 0
B Westate #1. AdsAddr 192168.3131:001 AMSADDR 80 15500  Input 0
3 InfoData #| Chnd 0 USINT 10 15580  Input 0O
ing= ||} # DcOutputShift X 84300 DINT 40 15580  Input 0 nDcOutputTime . In . In...
~-Task 1 SAF- Device2 (BtherCAT) o) g0 yshie X 415700 DINT 10 15630 Input 0 nDelnputTime . In . Inpu...
wrm{) Tl controlword X »15< UINT 20 580 Output 0 nCtrll, nCtri2
- Target position X 98379 DINT 60.0 Qutput 0 nDataQutl . Qut . Qutpu...

Before starting Homing motion, do enough Jog motion or single motion
to make sure you can move safely.

When using an Origin sensor, etc., confirm that the sensor is connected

correctly and that it operates correctly.
Ensure that all equipment operates safely.

= 18
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2. Connecting to the Master Controller

2. Use Beckhoff's "TwinCAT"

NOILV¥3dO

Homing
Before starting Homing motion, do enough Jog motion or single motion to
Start make sure you can move safely.
When using an Origin sensor, etc., confirm that the sensor is connected
l correctly and that it operates correctly.
Servo ON.

Switch the operation mode to the homing mode.

0
o
>
-}
D
0
=5
-}
(0)0]
—
o
—
>
()
Q
n
a
)
=
0
o
3
=3
o
0}
-~

Set the Homing motion conditions.

Start homing.

C Finish ) Operation preparations are complete.

WLYOUIML, SHOYXI3g oSN "¢
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2. Connecting to the Master Controller

2. Use Beckhoff's "TwinCAT"

(| Servo ON.

Use "Controlword (6040 h)" to make a PDS state transition.

- Double-click "Device1 (S-Flag2)" in "I/O" to display the "General" tab.
- Right-click "Control word" in the object list and select "Online Force".

55 TwinCAT Prajecel. ]
File Edil Wiew Project Buld Debug TmmCAT PLC Took Scope Window Help
Bl S O R 0 s oGS (Rateaca <[ TwinCAT R (86 Al ]
. SE 2 OE i 5
ution Exgiloeer

- Eea-

d

| <Local> B dr agEsesnidanans 0H L]

Ul TinCAT Projectl

=
o Sckition TwinCAT Projectl {T preject]

Gereral | BheCAT [ B0 | Proces Doia | Stasp | CaE - Crine | Ordine | HC: Orine | NE: Funcions |

o all TwinCAT Prajectt
il svstEm
« & motan
4 | NC-Tatk188F
[B NC-Tasie ] SNE
W g
= Tables
(] Omjects
P
4 B Al
¥ Ene | Disabiedt
=) Drive
s Crl
) Tnpurs

Crmvs 1 5-Fag2l S
Q00001
SRagd

Create symbcle

[ c s B Change Lik..

;-E :;:m ¥ Cleer Linkls)

& - Goto Link Varisble .

: 3UO Take Narve Qv e inked Yanabie
a ¥ Deiices =
4 5 Device2 (BrherCAT) Display Made N

£ Image NS
3 Imags-info
2 Synclnits

= Inputs lI nght ! % p g

'
O Click

:\u DOUb-lle - Device 2 [EtherCAT) 1

5 Device 2 [Eth=CAT] bl 3
Click

vdd Bz
Tnsert Mew ham...

Yiueih Eatting R, pled s

fitetel, nSkabel

Btated, nStabed
Gteted, nStabel

»'iidd to Watch

Retneivr frarm Watch

<2 Selsion Epiorer I3 5 Toret psion utpet

Datalnl . Tn. inputs ..

DefutautTime [n Tn..
DrclputTime., In . Inpu..

nDataDutl . Dut . Sutpu.

P
Set the Control word value as follows.
Transition to the "Shutdown" state. =l %)
pec: (6| enokueCEED ——
‘ Hex: 040006
Float:
Transition to the "Switch on" state.
|| Binary: 05 00 2
‘ Bit Size: D1 D8 @16 ©32 O64 @72
Transition to the "Enable operation” state. )
Dec: woeCEED
( Servo ON )
.
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2. Connecting to the Master Controller

2. Use Beckhoff's "TwinCAT"

NOILV¥3dO

WA Switch the operation mode to the homing mode.

Switches Modes of Operation (6060 h) from "CSP mode" to "hm mode".

- Switch to the "CoE" tab.
- Check the "Auto Update" checkbox.
- Double-click "6060 Modes of Operation” from the object list.

0
o
>
-}
D
0
=5
-}
(0)0]
—
o
—
>
()
Q
n
a
)
=
0
o
3
=3
o
0}
-~

Debug TwmCAT PLC Toois Scope Windew Help )
- G- g™ - S-5] % [Relssse «| TwincaT 7 86 SRS B
Be 82 @6 || <Local B v o == O A e DD 0w
Lt Exgiloess Sl TwinCAT Projectt ¢
- Geren | BT [ B0 vt | CoE - Crine |onine [ HE:Grine | NE: Fancaans|
« Bet Azl
. Enc [ Singla Update [ Shaw Offine Dats
] Drive
L, Chrl
1 Inputs Check (D (hak Pat): [ |
. 1 Outputs
0l mec Index alse L
A SAFETY B3 i D000 4
[ c-+ B0 Contrabeoed AW DD00F {15}
s Evo 5041 - 0 ¥ D37 {1557}
4 T Devices 5034 Cuick stop epton code AW z
4 Dieice2 (EBrherCAT) 5058 Shutsdonn cpbon code A 0
8 mage W% Disabie aperation option code v o
3 Imagednto sialanli - U N
2 Synclinis Fault reecion option code W -
& iinpiss Vedes of posration W T 0 C
+ Fesute e e Click s
B S sost Pasticr, actud nakie R0 7 90211 ®
W g Toggl 5055 Falawing emae vandw W D TFFFFFFF (2147401647, o
# SloveCourt 5087 Postion: vradow W DNTFFFFFFF (2147481647 D
* DesState = 50er Velnty actud vabie mn o 0
& Cutputs )] Torgs tomgue RN o ~
. @ InfoDsta >
»  [BE Dowsd (5-Flagd) o)
4l Fransmit PO Mapping 3 Narme Tmline Type Sze >hddn,  IniOut | UserlD Lieked to =h
%1 Stakus word 1 Status ward A 1sal uBT 20 %m0 Input 0 ntetel, nstatel wn
41 Posttian actual value # Positivn actuslv_ X 38411 owT 41 S0 Inpur 0 nDatalnl . In_Inpats E.. -
4 W Receive PDO Mapping 3 = WeState £ | Ll o1 15222 Input 0 nitated, nStated —
% Control ward # InputToggle X0 BIT ol 1592 Input 0 niksted, nitate] E
e Target position # Gare ] LT 20 1S4E0 Tnpur D =.
W Westate 1 AdsAddr 102163.31.3.10000  AMSADDR &1 15500 Input 0 2
3 InfeDalz # Chl 1 usT L0 1580 Input O 0O
« i Mappings .  DeOuputShif ¥ 04300 fu Ty 41 150 Imput D nDeOutputTime I In... >
al :éj‘::ﬁ:g“‘_“:g“‘;‘;: B # vdeushit % atso ONT 40 1%30 lnew O ADcputTime. . npai |
- oy e maees PRERA T f ®econtralued X Dse unT 20 580 Cutput 0 nCtrl, nCki =
e Target pasition % 90779 owT 40 om0 w0 AData0utl . Out ot
. J
4 )

Set the Modes of operation value to "6" (hm mode).

Switch to "hnm mode".

Dec: (6 |

-
Set Value Dialog

o 4 CTTD

Dec: 3} [ a4 i
‘ Hex: 0+0006 __Canc:el
Float:

)

( Changed to homing mode

Bou
|| Binary: 05 00 2
Bit Size: @1 68 @16 RO 7
S Y,
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2. Connecting to the Master Controller
2. Use Beckhoff's "TwinCAT"

Set the Homing motion conditions.

Set the "Homing method (6098 h)", "Homing speeds (6099 h)", and "Homing
acceleration (609 Ah)".

- Double-click "6098 Homing method", "Homing speeds", and "homing acceleration"
respectively from the object list.

Ty Leaces
4 5 Device (BherCAT)
18 Image
"B Imageinfo
2 Swnclinits
Inguts
¥ Frmi5tate -
* FrmlWeState h : e H
# FrofingutTaggle = Cl'Ck
* SlaveCount . ]
* Devitae i
W Dutputs
& InfoDizta
+ BB o= 105-Flag2)
L Transmit DO Maiing 3 Hame Qnline Type Sze  »fddi. IniOut UserlD Linked to )

P

( )
Homing method

Selects the type of homing operation. (Range: 1 -6, 17 -22, 33 -35, 37)

Profile decelestion
Quick: shop decelenmtion

Rw

(4E7ICES (F2817 756}
W E o

See [ |l Operations ] for more information.
Homing speeds
Sets the speed of homing operation. (Unit: pulse/s)
sub-index: "01h"--- Speed at home sensor detection (high speed)
Corresponds to amp parameter No. 648.0 (Unit: rpm).
sub-index: "02h"---Speed to detect index pulse (low speed)
Corresponds to amp parameter No. 649.0 (Unit: rpm).

Homing acceleration
Sets the acceleration of homing operation. (Unit: pulse/s?)
Corresponds to amp parameter No. 650.0 (Units: ms/1,000 rpm).

( Configuration Complete )

Relations between amplifier parameter values and TwinCAT3 settings

Convert [rpm] to [pulse/s] (For a 17 bit encoder)
Example: The motor rotational velocity of 100 rpm is converted to pulse/s unit for setting by TwinCAT3.
100 [rpm] =100 [rev] X 131,072 [pulse/rev] / 60 [s] = 218,453.33---[pulse/s]

Convert [ms/(1,000 rpm)] to [pulse/s’] (For a 17 bit encoder)
Example:The motor acceleration/deceleration time of 30 ms/(1,000 rpm) is converted to pulse/s2 units for
setting in TwinCAT3.
30 [ms/(1,000 rpm)] = 0.03 [s]/(1,000 [rev] X 13,1072 [pulse/rev]) / 60 [s]
=0.03/(1,000 % 131,072) x 60 [s*/pulse]
invert the result of this calculation — 72,817,777.77--[pulse/s’]

22 S-FLAG I Instruction Manual - EtherCAT -



=

2. Connecting to the Master Controller

2. Use Beckhoff's "TwinCAT"

NOILV¥3dO

Start homing.

Setting bit 4 of Controlword (6040 h) to 1 starts homing.

- Right-click "Control word" in the object list and choose "Online Force".

Being the Servo ON state, the "Control word" value is i)
"15 (= 000Fh)". 3| o]
Set "31 (= 001Fh)" to set bit 4 (Homing operation DH01F
start) to "1".

Homing starts. | Binay: 1F 00 2

0
o
>
-}
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0
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(0)0]
—
o
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>
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N
’ C
( Homing starts. ) 3
\ / %
0
Q
=
‘ o
- When the homing operation is completed", right-click "Control word" and select 3
vl " 3
Online Force". . . =
Set Value Dig| gy (o ] %
N >
Set bit4 (Homing operation start) back to "0". oof: 18] ok ] —
Then, set the value to "15 (= 000Fh)". He 0+000F
Float
|
Closes the homing operation. Eie
(| Binan: OF 00 2
RECRFCRR ' 6 Cick
Bit Size: @1 98 @1 ©32 G164 @7
. - J
‘ *) You can check the completion of homing with Statusword (6041 h).
See [ [l Operations ] for more information.
( Homing is completed. )
After the homing operation is completed
The "Position Actual Value" becomes "0".
r?ﬁ"f;:f:::gﬁc T Online Type Swe  sAddn. InOut User D Linkedte
1 Sketus weord LINT 20 580 Input a nStatel,
#F Position actual value | § Pocition actuzl v DINT a0 600 Input 0 nDatzlnl
Ty Receive PDO Mapping 3 - - c BIT 0l 15222 Input 0 natated, |
S+ Control word * TnputToggls ] BIT 1k 1542 Input 0 nStated, |
=+ Target posttion % Stare B UINT 20 13480 Input 0
B WcState | # Adsaddr 192168.31.51:1000  AMSADDR BO 1550.0  Input 0
& InfoDets ¥ Chro ] USBIT 10 13980 Ioput 0

ngs B P b AT v ma3n AT an 1EEAN e A anem —
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2. Connecting to the Master Controller

2. Use Beckhoff's "TwinCAT"

4. Save Project file

Save the project.
The project file stores connection information, settings, and test operation conditions.
You can retrieve a saved project file.

N
Save the project file by choosing "Save All" from the "File" menu.
b TwinCAT Project66 - Microsoft Visual St
I File | Edit View Project Build Debug TwinCAT PLC Tools Scope Window Help
New , [:;‘L| I |Release -| | TwinCAT RT (@6) -1
Open A (A = al=Es=0e
= " rincatrors <
Close
5] Close Selution | General | Settings l P I D)'nan'u'csl Online I Function5| Coupling ! Compen
Fi  SaveSelected ems - Ctrl+5 ~ 29999981 3 S_@tpoint_jlj}o;ﬂj]
| Save Seled tems As E -
Ctrl«Shift+S Master/Slave Coppling
| Master Ads:
Plate.,
[  BageSetip.. Coupling Mode:
=4 Print.. CHrlsP Coupling Factor:
Recent Projects and Solutions 3
| it AlteFd
|| ] Upects
- J

( Finish ) Saving the project file is complete.
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2. Connecting to the Master Controller

2. Use Beckhoff's "TwinCAT"

NOILV¥3dO

5. Open Project file

Open a saved project file.

Select "Project/Solution” in "File" — "Open" to open the saved project.

0
o
>
>
D
(@)
=5
=]
oQ
=
o
—
>0
()
Q
0
AL,
[0}
=
0
o
>
=t
o
)
-~

-] M\_crosoft\l'isuaisﬁlcﬁ
File | Edit View Debug TwinCAT PLC Tools Scope Window Help
| New i —— || TwinCAT RT (6) |11’9
| Open _T'j Project/Solution... Ctrl+Shift+ 0
Close = ; Shift+Alt+ 0
Cloze Selution Lj File... Ctrl+0
#  Save Selected lems Ctrl+S ¥ OpenProject From Target..,
Save Selected ltems As.. l
\ J
‘ N
([ , = 1 &
Turn on the control power to the amplifier. % = % o
D
(@)
= 5
Wait until the L/A IN LED turns green to indicate that g, o 3,
. . . D N w
EtherCAT communication has been established. 3|3 v on 5
| —
| — 3
- J =]
0
‘ >
=
4 )
=, Click on Activate Configuration to accept the configuration.
(] ]
20 IWINLA| Hrojecton - IMIErosort Visual st ( h

F:Fe Edit View Project Build Debug If there is no button on the toolbar, there is also a "Activate

BB = | Ll = Configuration” button in the "TwinCAT" menu.
B 2% &6 . [[<Lo

Pz Edi View Prmect Build Dl
[ REmE R £ - I SRR
5 ﬂ|ﬂ¢ 8 el [ie

ig Solution TwinCAT Projectfd’ (1 pr

4 o] TwinCAT Projectft

4 [ sYSTEM
C Finish ) Reading the project file is complete.

' B Restant TwnCAT [Config Mede)
| ,‘ Heload Dmvices

S-FLAG I Instruction Manual - EtherCAT - 25



2. Connecting to the Master Controller

MEMO
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Timing Diagrams

1. Timing Diagram Overview. . ...........ooiviunnn. 2
2. Timing Diagrams . ...... ..ot 3
T.Turning the Power On. .. ..., 3
2.5ervO OFF = ONL. oo 4
3.Servo ON — OFF (Motor idling). ................. 5
4.Servo ON — OFF (Motor rotating). . .............. 6
5 AM OCCUIS . o 7
6. AlarmReset . ... 8
7.BrakeRelease ... ... . 9
8. Dynamic Brake Release. .. ........ .. ... ... ... 10
9. Deceleration Stop Status During FreeRun........ 11

10. Deceleration Stop Status on "Quick Stop" configuration . .12
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3. Timing Diagrams

1. Timing Diagram Overview

List of Timing Diagrams

When designing a host controller system, consider the timing of control signal input from the controller to the amplifier,
or alarm signal output from the amplifier.

1. Turning the Power On P.3
2. Servo OFF — ON P.4
3. Servo ON — OFF (Motor idling) P.5
4. Servo ON — OFF (Motor rotating) P.6
5. Alarm Occurs P.7
6. Alarm Reset P.8
7. Brake Release P.9
8. Dynamic Brake Release P.10
9. Deceleration Stop Status During Free Run P. 11
10. Delay time for Quick Stop Complete P.12

Timing Diagram Overview

Items related with motion timing |}

Signal Description Name
EtherCAT-Object

Timing Diagrams

(Output Transistor Status, 1/0 Input Status, Internal Status, and EtherCAT-Object State)

ON
Control Power L1C L2C OFF

ON

. OFF 1

Power Ready PRDY : S
Upper row : Item on the servo amplifier

B Lower row : EtherCAT command object * 1 sec(typ.) (+2)

Servo Ready SRDY ON
| FF 1 sec(typ.) (-2)
Voltage Enabled (0x6041,4) = — ”

Main Circuit Power L1L2 or L1L2L3

i
C
=

!<—>: = 0 sec

I
! 1
! 1
@ : 1 ON
_ | : OFF
Enable Operation (0x6040,3) T |
! 1
finternal L
Internal Error Status — : | NO ERROR
- T Y
— !<—>, 2 sec(typ.) ( 1)} —
Alarm Status ALM (= NO ALARM )
_ -t
@ : Output Signal (IN_J: Input Signal
17O Output Status 17O Input Status
(EtherCAT Command State) (EtherCAT Command State)
Output Transistor is OFF. Open
(0) (0)
ON (O1ut)put Transistor is ON. ON Eil10)se

(ntemal : Internal Status of the Amplifier
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3. Timing Diagrams

0
M
2
[e)
z

2. Timing Diagrams

1. Turning the Power On

ON

OFF 1
ON
OFF !
f%; 1 sec(typ.) +2)
ON
/

OFF 1 sec(typ.) *2)

Main Circuit Power L1L2 or L1L2L3

Signal Description Name Timing Diagrams w
EtherCAT-Object (Output Transistor Status, I/0 Input Status, Internal Status, and EtherCAT-Object State) L
ON 3
Control Power L1C L2C =)
OFF oQ
+ 2z 0 sec O
[
(0)¢]
-
Q
=
0

Power Ready PRDY

OouT
Servo Ready SRDY
Voltage Enabled (0x6041,4)

~—— = 0sec

]

ON

|
1
1
|
! OFF
1
1
1
1
1

nternal Error Status —

1
1

— |

Enable Operation (0x6040,3) :
|
1
! NO ERROR
1

T 12 sec(typ.) (*1)}

ouT ON
Alarm Status ALM (= NO ALARM )

N
-
3
-]

oQ
)
Q

®
Q
3
%}

-t

=1) After Clear Parameter execution, T1 needs approximately 10 seconds for parameter initialization.
*2) SRDY turns ON when Primary Circuit Power and PRDY turns ON consecutively while Internal Error Status remains No Errors.
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3. Timing Diagrams

2. Timing Diagrams

2. Servo OFF — ON

Signal Description Name Timing Diagrams
EtherCAT-Object (Output Transistor Status, I/0 Input Status, Internal Status, and EtherCAT-Object State)

Main Circuit Power L1L2 or L1L2L3 ON

Servo Ready SRDY ON

Voltage Enabled (0x6041,4)
@ ON

. OFF

Enable Operation (0x6040,3) X
(Internal] :

Internal Error Status — . NO ERROR

B e =150 ms(typ.) (1)
(Internal] - '

Motor Excitation Status — ON

o OFF

‘«—' 150 ms(typ.) +1)
(internal : !
. — I
geceleratlon Stop Status : ! OFF
| ~—= Tl 2)

A

Servo Status SERVO OFF ! | ol

Operation Enabled (0x6041,2) i ; T o
o

Brake Release MBRK OFF | ON

p 2
_'

ON
larm Status ALM (= NO ALARM )

Motor Rotational Speed = - - = = = - - - - - < - 30 r/min

»

*1) Motor Excitation Status remains OFF until Motor Rotational Speed drops to 30 r/min or below.
*2) T1 is specified by Bake-Release Delay Time (N0.238.0).
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3. Timing Diagrams
2. Timing Diagrams

NOILV¥3dO

3. Servo ON — OFF (Motor idling)

Signal Description Name Timing Diagrams

EtherCAT-Object (Output Transistor Status, I/0O Input Status, Internal Status, and EtherCAT-Object State)

Main Circuit Power L1L2 or L1L2L3 ON

ouT
Servo Ready SRDY ON
Voltage Enabled (0x6041,4)

=
3
=
(00}
)
[
o
Y
3
0n

]

ON
OFF

Enable Operation (0x6040,3)

Internal Error Status — NO ERROR

<

OFF

<—>: T 0

OI

eceleration Stop Status — OFF

1
1
1
1
1
|
1
otor Excitation Status — ON !
1
1
1
1
1
1
1
1

< 20 ms(typ.)

i
= |
_|

sweldeiq Suiwi] ‘g

Servo Status SERVO ot |
1

Operation Enabled (0x6041,2) OFF

l«—' 20 ms(typ.)

H
C
=

rake Release MBRK ON

@

OFF

> [
_'

ON
larm Status ALM (= NO ALARM )

*) T1 is specified by Servo OFF Delay time (No.237.0).
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3. Timing Diagrams

2. Timing Diagrams

4. Servo ON — OFF (Motor rotating)

Signal Description Name Timing Diagrams
EtherCAT-Object (Output Transistor Status, I/0 Input Status, Internal Status, and EtherCAT-Object State)

Main Circuit Power L1L2 or L1L2L3 ON
Servo Ready SRDY ON
Voltage Enabled (0x6041,4)
e oN
OFF
Enable Operation (0x6040,3) X
(Internal] I
Internal Error Status — ! NO ERROR
B 20 ms(typ.) E<—>I
Motor Excitation Status — ON |
Y | OFF
20 ms(typ.) © '), (+2)
(Internal] !
. _ . ON
?eceleratlon Stop Status OFF : OFF
20 ms(typ.) fe— i
:
Servo Status SERVO ON ! OFF
Operation Enabled (0x6041,2) : ,
- = 2 ms(typ.) (+3)
Brake Release MBRK ON 0
I 2 ms(typ.) (+3) OFF
— I
I
I oN
Alarm Status ALM : (= NO ALARM )
- I
I
I
Motor Rotational Speed = - - = - - - - - - - - - x\ The value of the Parameter No.227.0

»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 (N0.224.0) = 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 (No0.227.0) or below.
Deceleration Stop Method (No.224.0) = 0 (free run)
MBRK turns OFF when Motor Excitation Status becomes OFF.
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3. Timing Diagrams

2. Timing Diagrams

0
M
2
[e)
z

5. Alarm Occurs

Signal Description Name Timing Diagrams w
EtherCAT-Object (Output Transistor Status, I/0 Input Status, Internal Status, and EtherCAT-Object State)
=
3
Main Circuit Power L1L2 or L1L2L3 et 5
(00}
g
Servo Ready SRDY ON OFF 0
Voltage Enabled (0x6041,4) S
2 ms(typ.) ;‘_". 0
E_ | ON
I
Enable Operation (0x6040,3) !
(Internal] ERROR
Internal Error Status —
B 2 ms(typ.) -~
(Internal] ' ' N
Motor Excitation Status — ON | OFF =
_ ! 3
2 ms(typ.) | L), (+2), (+4) 5
- | o
. _ | ON
Deceleration Stop Status OFF ! OFF g
- 5 1 ! 09
2 ms(typ.) .<—>c : o
Servo Status SERVO ON . ' OFF é
Operation Enabled (0x6041,2) ! :<_“. 2 ms(typ.) -3
' '
ON | 2 ms(typ.) (+3)
Erake Release MBRK : : 2 ms(typ.) ¢-3) OFF
I I
OUT ! «— 2 Ms(MAX.)
ON OFF
Alarm Status ALM (= NO ALARM ) I (= ALARM )
J— I
ouT : :
- OFF X ON
(= NO ALARM ) . (= ALARM)
Fault (0x6041,3) |
I
I
Motor Rotational Speed — O min Lo _:_:k - - The value of the Parameter No.227.0
»t
*1) The motor will stop per Deceleration Stop Method (N0.224.0) as follows.
2 (quick stop) or 1 (short brake)  :the motor decelerates and stops by short brake.

O (Free-run) : no brake.
+2) Deceleration Stop Status ends when deceleration stop conditions set by the parameters (No.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 (N0.228.0)
¢) Errors related to Inverter output part : Free-run

*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. Timing Diagrams

2. Timing Diagrams

6. Alarm Reset

Signal Description Name Timing Diagrams
EtherCAT-Object (Output Transistor Status, I/0 Input Status, Internal Status, and EtherCAT-Object State)

Main Circuit Power L1L2 or L1L2L3 o
Servo Ready SRDY 2 ms(typ.) < ON
Voltage Enabled (0x6041,4) ;
N |
J— I
FE
Enable Operation (0x6040,3) | g 25o (min)
| N | ms(min
LN '
Reset RESET , ON OFF
Fault reset (0x6040,7) , | ,
(infernal) 20 ms(typ.)
_ ERROR I
I_nternal Error Status | NO ERROR
(Internal] |
Motor Excitation Status — . OFF
— I
fnternal |
) I
Eeceleratlon Stop Status — ' OFF
I
I
Servo Status SERVO ' OFF
Operation Enabled (0x6041,2) .
!
Erake Release MBRK E OFF
I
ouT '
20 ms(typ.)
OFF : ON
élarm Status ALM (= ALARM) (=NO ALARM )
ouT '
o = AUARM (= NOALARM)
Fault (0x6041,3) = ) .
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3. Timing Diagrams

2. Timing Diagrams
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z

7. Brake Release

Deceleration Stop : Timing for Engaging Brake (N0.232.3) =0

Signal Description Name Timing Diagrams w
EtherCAT-Object (Output Transistor Status, I/0 Input Status, Internal Status, and EtherCAT-Object State)
=
LN 3
— ON =1
Enable Operation (0x6040,3) L
(Internal] | + 20 ms(typ.) g
Motor Excitation Status — ON . ON (-2) 09
— 1 OFF oY)
20 ms(typ.) e— §
Deceleration Stop Status — ON
_ OFF OFF
- 2 ms(typ.) 1)
-
Brake Release MBRK ON ) Brake is engaged
_ 2 ms(typ.) e-——> OFF
|
I
Motor Rotational Speed = - = - - - - = - - = - -~ - - xt\-The value of the Parameter No.227.0
Or/min-======-=----------------------- - - ==

!
*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 (N0.227.0) or below.
*2) If the deceleration stop method is quick stop. the motor will remain excited during deceleration stop.

sweldeiq Suiwi] ‘g

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

Timing Diagrams

(Output Transistor Status, 1/0 Input Status, and EtherCAT-Object State)
LN
— ON ' The value(o{)the Parameter
Enable Operation (0x6040,3) . OFF 1 No2340
(Internal] 20 ms(typ.) j=—> !
Motor Excitation Status — ON . ON (-2) !
— l X OFF
20 ms(typ.) :<—>: !
1
Deceleration Stop Status — ON I
_ OFF ! OFF
i 2 ms(typ.) 1)
'
Brake Release MBRK ON o) 0 Brake is engaged
. 2 ms(typ.) 1) :<—> OFF
I
I
Motor Rotational Speed — OYmMRToInIIoIs ----\é\The value of the Parameter N0.235.0
[/MIN === =mmmmmmmmmmmmmmooo oo oo oo

-t

*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. Timing Diagrams

2. Timing Diagrams

8. Dynamic Brake Release

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

Signal Description Name Timing Diagrams
EtherCAT-Object (Output Transistor Status, I/0 Input Status, Internal Status, and EtherCAT-Object State)

Main Circuit Power L1L2 or L1L2L3 ON
(N
- . ON
Enable Operation (0x6040,3) O
nterna] |
Internal Error Status — |
_ | NO ERROR
: 1150 ms(typ.) 1)
- I
Motor Excitation Status — OFF: . 150 ms(typ.) 1) ON
B 50 ms(typ.) ; ! [ ' The value of the Parameter
I X ! No.238.0
Servo Status SERVO | ! | ON
Operation Enabled (0x6041,2) : . :
50 ms(typ.) e—> I !
(Internal S R ! !
Dynamic Brake Release - OFF (2 : . i
_ Dynamic brake is engaged , ! 1 Dynamic brake is disengaged
! '«—! The value of the Parameter
X No.238.0
Brake Release MBRK ! ON
_ OFF ! Brake is engaged Brake is disengaged

p 2
S

larm Status ALM ON
(= NO ALARM )

Motor Rotational Speed = - - - - - - - - - - - - = -~ - 30r/min

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

Upon Alarm Clear, if Deceleration stop (when Servo is OFF) Method (N0.224.0) = 3 (dynamic brake)
Signal Description Name

Timing Diagrams

HI

EtherCAT-Object (Output Transistor Status, I/0 Input Status, Internal Status, and EtherCAT-Object State)
25 ms(min.)
Reset RESET OFF ON OFF
Fault reset (0x6040,7) _—
20 ms(typ.) : ,
- I
Internal Error Status — ERROR !
— ! NO ERROR
(internal) 20msltyp) ==
_— . I S\ O_' - ===
I
ouT OFF ON
larm Status ALM (= ALARM) (= NO ALARM )
ouT OFF ON
— (= ALARM) (= NO ALARM)
Fault (0x6041,3) »t
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3. Timing Diagrams

2. Timing Diagrams

9. Deceleration Stop Status During Free Run

Deceleration Stop Status where Deceleration Stop Method (at Servo OFF) (No.224.0) and Deceleration Stop Method
(at Alarm ON) (N0.233.0) are set to free run.

Deceleration stop : Deceleration stop status during free-run (No.232.1) = 0 (OFF)
Signal Description Name

Timing Diagrams

(Output Transistor Status, I/0 Input Status, Internal Status, and EtherCAT-Object State)
(N
- ON
Enable Operation (0x6040,3) L : OFf
(nternal S meomop)
1
Motor Excitation Status — ON !
_ ! OFF
I
(Internal] !
Deceleration Stop Status — !
- ! OFF
~— 20 ms(typ.)
Servo Status SERVO ON
Operation Enabled (0x6041,2) OFF
1
!
Brake Release MBRK ON Brake is engaged
_ Brake is disengaged OFF
(nternal) |
Dynamic Brake Release - ON When Servo is off : Select with No.224.3
— Dynamic brake is disengaged When Alarm is on : Select with No.233.3
Motor Rotational Speed — . _ _ _ _ _ __ ______ = — _ -30t/min

-t

Deceleration stop : Deceleration stop status during free-run (No.232.1) = 1 (ON)
Signal Description Name

Timing Diagrams

(Output Transistor Status, I/0 Input Status, Internal Status, and EtherCAT-Object State)
(N}
— ON
Enable Operation (0x6040,3) o OFF
|
internal o mehe
Motor Excitation Status — ON ,
- . OFF
P 20 ms(typ.)i . ' (+2)
Deceleration Stop Status — ! ON
— OFF | OFF
~— 20 ms(typ.) |
-2 ms(typ.) 1)
Servo Status SERVO ON !
Operation Enabled (0x6041,2) OFF :
'
Brake Release MBRK ON Brake is engaged
_ Brake is disengaged : OFF
= :<—>' 2 ms(typ.) 1)
Dynamic Brake Release - ON When Servo is off : Select with No.224.3

When Alarm is on : Select with No.233.3

Motor Rotational Speed — ... "_\L\ The value of the parameterno.227.0

»

*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 (No0.227.0) or below.
=2) Deceleration Stop Status turns OFF when deceleration stop conditions (No.224.1, 226.0, or 227.0) are met.

S-FLAG I Instruction Manual - EtherCAT - 11
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3. Timing Diagrams

2. Timing Diagrams

10. Deceleration Stop Status on "Quick Stop" confi

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

Deceleration stop : Method (at Servo OFF) (No.224) = 2 (quick stop)
Signal Description Name

Timing Diagrams

(Output Transistor Status, I/0 Input Status, Internal Status, and EtherCAT-Object State)
LN -

— ON

Enable Operation (0x6040,3) OFF _ :

l The conditions for Deceleration Stop

(Internal ! Complete are satisfied.

Motor Excitation Status — | ON ;

_ ! OFF

20 ms(typ.) : : t ! The value

(internal) ! ! of the Parameter No.236.0 ")

Deceleration Stop Status — | ON

- — OFF: | OFF

20 ms(typ.) ~—! | !

A L

Servo Status SERVO ON ! :

Operation Enabled (0x6041,2) ' ' OFF
(internal) X f<->: 2 ms(typ.)

ynamic Brake Release - ON i “Dynamic b-r*a;k-e Tsengaged
_ Dynamic brake is disengaged | OFF ¢2)
i 2 Ms(typ.)

_

Brake Release MBRK ON Brake is engaged

_ 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 (N0.236.0) elapses.

*2) When DBRK output (N0.224.3) = 1 (dynamic brake) after Deceleration Stop (at Servo OFF) ends.
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1. Troubleshooting

1. Checking Warnings and Alarms

Warnings and alarm numbers can be viewed on the Setup Panel or S-TUNET .
When an alarm and a warning occur at the same time, the alarm will be displayed first.
For possible cause and remedy, verify on 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.

Note: The amplifier version can be checked with S-TUNEIL.
(== D-Hl About S-TUNE I

1. Using the Setup Panel

When a warning occurs, the amplifier LED blinks green. In addition, the Setup Panel will automatically display the
corresponding warning No.

When an alarm occurs, the amplifier LED changes from solid green to solid red. In addition, the Setup Panel will
automatically display the alarm No.

(== C- |l Setup Panel

EtherCAT communication node address

x| Displays the node address of the EtherCAT communication.
(AN F F Displays for approximately 2 seconds.
If an alarm occurs when the amplifier is started, the node address is not
displayed.

Indicates the servo status of the amplifier.
7.0. ¢ D n The servo status is not displayed when an alarm occurs.

E’ Servo OFF Servo ON
Alarm status

C + Displays the alarm number that has occurred.

Cr. .
Alarm No. j

g ] Displays the warning number that has occurred.
C . 9 + L. The warnings are from No.900 to No.904.

Warning No. ]

The alarms are from No.00 to No.34.

2 S-FLAG T Instruction Manual - EtherCAT -



1. Troubleshooting

1. Checking Warnings and Alarms

2. Using S-TUNE I

Turn on the control power AC200 V to the amplifier and start S-TUNET .
For information on the warning/alarm, check "Alarm currently occurring” under the [Alarm] tab.

If you are not sure what to do, contact us with the alarm number and its description.

(== D-H About S-TUNE I

File) Help (H)

Connect

Disconnect

Port [COM3. B

tings | Parameter | itor |

soon | Status stor | A5 Tl | Poi Tabe | Testron | Ay foctions |

Alam Clear

Cause for slarm and what fo do

Cause

Primary cirout veliage ermor in the power supply part

Cheat

1. Check the witing of the AG2DIV cable and the primary Grcuit powsr supply distibution

2. Agjust the AG200V power supply input and timing of the servo-on.

What to do

Reset the signal input

Cumulstive Run Time

S3DIANIddY

—_
—
-
o
=
o)
)
0n
>
o}
o}
=
=]

da

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 e

s e =

- e a0

s s Commans overspeed s .

<

The control gain set is valid. J

Select the Alarm tab in S-TUNET.
See [Current alarm] and [Cause for the alarm] and [What to do] windows for details.

swiely pue sduiuiepn Suspayd ||

Checking the Alarm History in S-TUNE I

File ()  Help (H)
Connect  Disconnect Port [COM3 < Address 1 -]
angs | Parmeter | o | = or [T H555 Turing | Prnt Tl | Tt ran | Aosiary ancions
Ao Clear

Cause for alarm and what to do

Cune
5 UPRly emor [Primary circuit vattage error in the power supply part -~
o ———
5
ches

1. Cheok the witing of the AG200V cable and the primary Gircuit power supply distrbution

2. Adjust. the AC200V power supply input and timing of the Servo-on.

What to do
Resat the signal input -

Alsm histary Life expectancy information
No.  Alarm No. Item Time of ocourrenc A ‘Cumuletive Run Time
o [ Encoder communication eror 2 (o res. | 758 [ amszizmo |
1|1 Power supply smor 4788
2 |2 Mol cod emor 4754 Cumulative counts of control pawer ON
a | Encocer commnication eror 2 (e ree. | 4758 [z cam
4 |1s Encoder communication eror 3 (Twow. . | 4753
EE Model code aror 4753
s | Encoder communication emor 1 (Recel... | 4739
7 | Power supply emor a7
s e Command overspeed a7 .
< >
1
Im CoM3: 1 The control gain set is valid. 4|

The alarm history area shows a list of the alarms.
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1. Troubleshooting

2. Warnings and Remedies

1. Warning Output

There are two ways to output warnings.

1. Setup Panel Output

During waring output, the warning number will appear on the Setup Panel.

900 Eg ---> Encoder overheat detection P.6

901 > Encoder battery voltage drop error detection P.6

902 ---> Emergency stop P.6

903 -~> Encoder communication warning P.7

904 > ﬂ'—f Excessive position deviation P.7
2.S-TUNE I

Select the Alarm tab in S-TUNET.
See [Current alarm] and [Alarm history] windows for details.

(I==" D-Hl About S-TUNE I
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1. Troubleshooting

2. Warnings and Remedies

2. Warning Details

Warning No. 900 Encoder overheat detection

The temperature inside the absolute encoder has exceeded the temperature value specified
by Encoder: Overheat detection - Value (N0.267.0).
An alarm can be output in place of the warning.

Symptom
and
Possible Cause

Lower ambient temperatures and improve thermal radiation conditions.

Remed
Y Check the setting of Encoder: Overheat detection - Value (N0.267.0).

Reset Method After eliminating the cause, then input RESET signal to the RESET terminal on the connector C5.

Warning No. 901 Encoder battery voltage drop error detection

Symptom
and
Possible Cause

The battery voltage of the absolute encoder dropped below the voltage set by Encoder:
Battery voltage drop detection - Value (No.268.0).

Replace the battery in the absolute encoder.

Remed
emedy Check the Encoder: Battery voltage drop detection - Value (N0.268.0).

Reset Method After eliminating the cause, then input RESET signal to the RESET terminal on the connector C5.

Warning No.

902 Emergency stop

Symptom
Elple!
Possible Cause

E-STOP by 1/O is open.

Close E-STOP of the 1/0.

Remed
Y Check for proper I/O connections.

Reset Method After eliminating the cause, then input RESET signal to the RESET terminal on the connector C5.

Related To Z- P4 Technical Information

S-FLAG I Instruction Manual - EtherCAT - 5
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1. Troubleshooting

2. Warnings and Remedies

903 Encoder communication warning

Symptom
Elgle} Failed to obtain ABS encoder temperature and battery voltage data.
Possible Cause

After eliminating the cause, then input RESET signal to the RESET terminal on the connector C5.
904 Excessive position deviation

Symptom The position deviation consecutively exceeded the setting of Position deviation warning
Elgle} detection: Value (No.363.0) and the setting of Position deviation warning detection: Delay
Possible Cause time (N0.365.0).

Check for wire disconnection or loose connection of pins.
Keep the cable length no longer than 20 meters.
Check for noise interference.
— Use a shielded twist-pair cable.
— Keep the encoder cable away from the motor power cable.
— Connect 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 our distributor.

Adjust the tuning parameters.

Check the command from the host controller.

Check the wiring.

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 deviation warning detection: Value (N0.363.0) and Position
deviation warning detection: Delay time (N0.365.0).

Reset Method After eliminating the cause, then input RESET signal to the RESET terminal on the connector C5.

Z-1 § S-FLAG T Instruction Manual - EtherCAT -



1. Troubleshooting

3. Alarms and Remedies

1. List of Alarms

Display

0 ---> System error P.9
1 ->[[J 1] EEPROM data error P.9
2 >m Product code error (Mismatching code) P.9
3 >m EtherCAT communication error P.9
4 ---> Overspeed error P.10
5 <~> Velocity deviation error P.10
6 ---> Position deviation error P.10
7 ~> Overload error P. 11
8 ---> Command overspeed error P.11
10 ‘..> 5ﬁzi:;ci):ginfgailc3r2mand overflow error P 12
I ---> Multi-turn counter error P.12
12 ~-> Overheat error P.12
14 ---> Overvoltage error P.13
15 ~-> Power supply error (Primary circuit AC power) P.13
16 ~~> Encoder error (Received data) P.14
S-FLAG I Instruction Manual - EtherCAT - Z-1 v
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1. Troubleshooting
3. Alarms and Remedies

17 ---> Encoder error (No response) P. 14
18 ~'> Encoder error (Hardware) P. 14
19 ---> Encoder error (Communication) P.14
20 <~> Encoder error (Multi-turn data) P. 14
21 ---> E' !'|  Encoder error (Voltage drop) P.15
22 ~»> Voltage error (Internal control power DC24V) P.15
23 ---> Switch circuitry error P.15
24 ~~> Overcurrent error P.15
25 ---> Inverter error 1 P.16
26 > Inverter error 2 P.16
27 ---> Current sensor error P.16
28 ~~> Encoder error (Overheat) P.16
29 ~~~> Voltage error (Internal control power DC5V) P.16
32 ~~> Power supply error (Control circuit AC power) P.17
34 > Product code error (Undefined model code) P.17

Z-1 IS S-FLAG T Instruction Manual - EtherCAT -



1. Troubleshooting

3. Alarms and Remedies

2. Alarm Details

Symptom
Elple!
Possible Cause

Error in the control circuit
The control circuit CPU is not operating normally.

Remedy Please contact our distributor.

Reset Method

1 EEPROM data error

Symptom
Elple! Error at Write Parameters
Possible Cause

Check the interface cable and re-write the parameters.

Reset Method

2 Product code error (Mismatching code)

Unable to read the product code

The amplifier-motor pairing was wrong.

The encoder cable was not connected to the amplifier correctly.
(This includes wiring disconnection)

Symptom
Elple!
Possible Cause

Check the motor-amplifier pairing.

Remedy Check the encoder cable connections.

Reset Method

3 EtherCAT communication error

Symptom
and EtherCAT communication is not working properly.
Possible Cause

- Check the "command mode (Parameter No.3.0)" value is 10.
- Check the EtherCAT communication cable.
- Check the connection status (ESM) with the host controller.
- Check for noise.

— Use a shielded cable.

If any of the above didn't resolve the issue, please contact our distributor.

Reset Method
S
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1. Troubleshooting
3. Alarms and Remedies

4 Overspeed error

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 restriction or other reasons.

Adjust the Tuning parameters.
Remedy Check the command.
Verify that the location of the limit sensor hasn't shifted.
Reset Method ﬁ
5 Velocity deviation error

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 deviation error detection: Value (N0.90.0) was not appropriate.

Check the command from the host controller.
Adjust the tuning parameters.
Remedy Check the setting of Speed deviation error detection: Value (N0.90.0).
Verify that the brake is released.
Verify that the motor is not in a torque limit state per torque command limit.

=
6 Position deviation error

Position Control Error.

The acceleration time was too short.

There was wrong connection or disconnection of the motor power cable or encoder cable.
Position deviation error detection: Value (N0.87.0) was not appropriate.

Symptom
and

Possible Cause

Symptom
and
Possible Cause

Adjust the tuning parameters.

Check the command from the host controller.

Check the wiring.

Check the setting of Position deviation error detection: Value (N0.87.0).
Verify that the brake is disengaged.

Verify that the motor is not in a torque limit state per torque command limit.

Reset Method E

| 14 ?
RESET Signal O Control-power cycle 7. CLEAR Encoder

@ Eliminate the cause. @ Eliminate the cause. @ Eliminate the cause.
@ input RESET signal to the RESET terminal ~ @ Cycle control-power. @ Execute CLEAR Encoder
on the connector C5. @ Cycle control-power.

After power cycle, perform Homing.

Al 10 S-FLAG T Instruction Manual - EtherCAT -



1. Troubleshooting
3. Alarms and Remedies

7 Overload error

Position Control Error.
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 timings during of motions.

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 motions continuously may burnout the motor.

1. 2. 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 filer.

8.  Configure countermeasures for noise such as a notch filter or low-pass filter.

8 Command overspeed error

Symptom Position Control Error.
Elgle} The position control input exceeded the max rotational speed.

Possible Cause The command from the host controller was not appropriate.

Remed Check the EtherCAT communication command: Ratio (N0.34.0 and No0.36.0).
Y Check the commands from the host controller.

Reset Method i

S
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1. Troubleshooting

3. Alarms and Remedies

Alarm No. 10 Positioning command overflow error/Homing failure

Symptom External position command exceeded the absolute value range of £ 1,073,741,823.
and The shift amount per one of commands exceeded the + 2,147,483,647 range.
Possible Cause Homing failed and timed out.

Select a value different from the current setting of Internal Position: Overflow detection (No.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 testing each.

Adjust the Homing related parameters.

Remedy

Reset Method
el

11 Multi-turn counter error

Symptom
and Multi-turn data of the encoder has exceeded the = 32,767 range.
Possible Cause

Check the setting of Absolute system (No.257.0).

NEMECY, Verify that the multi-turn motion amount is within the = 32,767 range.

Reset Method ‘.ﬁl

12 Overheat error

Symptom
and The control circuit temperature has exceeded the upper limit.
Possible Cause

Check the amplifier's installation method and environment.
Lower the ambient temperature to below the rating.

Reset Method
S

12 S-FLAG I Instruction Manual - EtherCAT -



1. Troubleshooting
3. Alarms and Remedies

S3DIANIddY

14 Overvoltage error

Symptom
Elglel The primary circuit voltage of the control component has exceeded the amplifier circuit limits.

Possible Cause

If the alarm occurs only during deceleration
By using the Setup Panel or S-TUNE I , check the regeneration status, which tells you

if a regenerative resistor is necessary. If necessary, install a regenerative resistor.
Check the motion patterns of commands.
Use a command filter and gradually decrease the speed.
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If the alarm occurs regardless of deceleration
Verify that the primary circuit power voltage is within specification.
Check for voltage changes while the whole system is operating.

15 Power supply error (Primary circuit AC power)

The primary circuit voltage is abnormally high or low.
The primary circuit power was not supplied.
The primary circuit power was not within the input range.
Symptom The primary power voltage fluctuated and exceeded the rated range.
and Enable Operation (0x6040.3) signal was input without primary circuit power supply.

Possible Cause

Anomaly of the regenerative control circuit operating time lasted longer than a specific

amount of time.
Regeneration ON status lasted.

SOIpaWay pue swiely ‘¢

If the alarm occurred between servo on and operation startup
Verify that the primary circuit power is connected to the ampilifier.
Check the primary circuit power voltage.
Check the timing of primary circuit power input and Enable Operation (0x6040,3) 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 spinal on the Setup Panel or S-TUNE T .
If a regenerative voltage warning occurs, install a regenerative resistor.
Check the motion patterns directed by commands.
Gradually decrease speeds by using a command smoothing filter.

Reset Method o
S

| %/
RESET Signal O Control-power cycle CLEAR Encoder
@ g &5 POWEreY =)

@ 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 C5.
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1. Troubleshooting

3. Alarms and Remedies

16 Encoder error (Received data)

Symptom
and
Possible Cause

Encoder data changed rapidly for a short period of time.

17 Encoder error (No response)

Symptom
and
Possible Cause

Encoder communications were disconnected.

19 Encoder error (Communication)

Symptom
and
Possible Cause

The initial communication with the encoder failed.

Alarm No.

20 Encoder error (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 meters.

Check for noise interference.

— Use a shielded twist-pair cable.

— Keep the encoder cable away from the motor power cable.

— Connect FG firmly.

— Use ferrite core for motor power cable and encoder cable.
Check that the encoder temperature does not exceed the specified range.
If any of the above didn't resolve the issue, please contact our distributor.

Reset Method

G,

18 Encoder error (Hardware)

Symptom
and
Possible Cause

Anomaly of the encoder itself has been detected.

The encoder temperature has exceeded the specification and output data has become abnormal.
The battery voltage of the absolute encoder dropped or the battery became disconnected.
(Alarm No.21 is output in this case)

Check for wire disconnection or loose connection of pins.
Keep the cable length no longer than 20 meters.

Check for noise interference.

— Use a shielded twist-pair cable.

— Keep the encoder cable away from the motor power cable.

— Connect FG firmly.

— Use ferrite core for motor power cable and encoder cable.
Check that the encoder temperature does not exceed the specified range.
If you are using an absolute system

— Replace the battery, connect it, and initialize the encoder.

If any of the above didn't resolve the issue, Check the alarm number in the S-TUNE I and
contact our distributor.

Reset Method @

Eal 14
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1. Troubleshooting

3. Alarms and Remedies

S3DIANIddY

21 Encoder error (Voltage drop)

Symptom The battery voltage dropped.
Elglel The batter became disconnected.
Possible Cause It was the first start-up after the battery was connected.

Check for low battery voltage.
Remedy Check for loose battery cable.
Initialize the encoder.
%
22 Voltage error (Internal control power DC24V)

Symptom
Elgle) The control power voltage (24VDC) inside of the amplifier has dropped.
Possible Cause
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Check the control power AC200 V voltage.
Check for insufficient control power capacity.

This alarm may be output at the same time as other alarms such as Alarm No.15 (Power error).
Check all the alarms that are occurring.
This alarm will not remain in the alarm history.

23 Switch circuitry error

Symptom
and Control circuit is faulty.
Possible Cause

Please contact our distributor.
Reset Method =2

24 Overcurrent error

Symptom
and Anomaly of motor control current inside of the amplifier has been detected.
Possible Cause

SOIpaWay pue swiely ‘¢

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 (N0.66.0, No.66.1, N0.80.0, and No.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

If any of the above didn't resolve the issue, please contact our distributor.

Reset Method
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1. Troubleshooting

3. Alarms and Remedies

Alarm No.

Symptom
and
Possible Cause

Alarm No.

25 Inverter error 1

Anomaly in the control circuit has been detected.

26 Inverter error 2

Symptom
and
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 our distributor.

Reset Method

S

27 Current sensor error

Symptom
Elple!
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 our distributor.

Reset Method i

28 Encoder error (Overheat)

Symptom
and
Possible Cause

The encoder board 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 i

29 Voltage error (Internal control power DC5V)

Symptom
and
Possible Cause

The control power voltage (5VDCQ) inside of the amplifier has dropped.

Verify that there is no short-circuit in encoder cable connections.
If any of the above didn't resolve the issue, please contact our distributor.

Reset Method

S

N 16
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1. Troubleshooting
3. Alarms and Remedies

S3DIANIddY

32 Power supply error (Control circuit AC power)

Abnormality of high or low control voltage
- The control power was not input.
- The control power supply voltage was out of the input range.
- The control power supply voltage fluctuated and went out of range.

Symptom
and
Possible Cause

- Check the control power supply voltage.
- Check that there is no voltage fluctuation due to the operation of the entire equipment.
- Use a power supply with sufficient supply capacity to prevent voltage fluctuation.

If any of the above didn't resolve the issue, please contact our distributor.

Reset Method
S

34 Product code error (Undefined model code)

Symptom
and
Possible Cause
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Encoder communication was lost.
The motor model code is incorrect.

Please contact our distributor.

Reset Method E
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1. Troubleshooting

4. Troubleshooting

Check the following if the amplifier does not start and the motor does not rotate although no alarm is output.

Problem Symptom Refer to
Problem 1
No display The Setup Panel does not show. P. 19
on the Setup Panel
Symptom
Problem 2
Servomotor not turning The Setup Panel shows, but the servo cannot be turned on. p. 20
ON
Symptom
Problem 3
. The servo is on, but the motor does not rotate. P. 21
No motor rotation
Symptom
Problem 4
The motor does rotate, but its motions are unstable. p.22

Unstable motor motions

Problem

Problem 5

Refer to

. . The motor does rotate, but position aberration occurs. P.23
Positional aberration
Symptom
Problem 6
Vibration and The motor is experiencing vibration or abnormal noise. p.24

abnormal noise

Problem

Problem 7

EtherCAT communication
cannot be established

Cannot transition to OP mode (ErrLED flashing)

Refer to

P. 25

Problem 8

Servomotor not turning
ON-2

The motor is not energized.

P.26

Problem

Problem 9
No motor rotation-2

The motor does not rotate or rotates but stops.

Refer to

p.27

Z=1

18
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1. Troubleshooting

4. Troubleshooting
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Problem 1. No display on the Setup Panel

The Setup Panel does not show.

—_—
-
o
The controller power is not CC).
connected to the user I/0 Connect the controller power to the amplifier. g
connector. 3
o)
=
-}
oQ
Loose user I/0O connector Connect the user I/O connector firmly.

The control power voltage is low. Check the control power voltage capacity.

The amplifier is faulty. Please contact our distributor.

dunooysa|gnoul y
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1. Troubleshooting

4. Troubleshooting

Problem 2. Servomotor not turning

The Setup Panel shows, but the servo cannot be turned on.

The Enable Operation (0x6040,3) Check the EtherCAT communication cable for proper connections.
signal is not being input. Input the Enable Operation (0x6040,3) signal.

The primary circuit power is not ~ Verify that CHARGE LED is on.
supplied. If it is off, verify that the primary circuit power is not loose, and the primary
(Alarm No.15 is displayed) circuit power is output.

The motor power connector

. Connect the user I/0O connector firmly.
is loose.

The amplifier is faulty. Please contact our distributor.

20 S-FLAG I Instruction Manual - EtherCAT -



1. Troubleshooting

4. Troubleshooting
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Problem 3. No motor rotation

The servo is on, but the motor does not rotate.

, Correctly set the parameters required for the control mode that you are using.
The parameters are not set right. .
(==" F- [l Operations
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Check the command from the host controller.
Use S-TUNE I to measure the input command waveforms and verify that normal
Command from the host controller

is not correctly input. commands are input.

Check the parameters such as pulse ratio. It is possible that the motor is rotating
very slowly.

The command input pins of User  check for proper connections.

I/O connector are not connected
(== B- P Mounting and Wiring

dunooysa|gnoll v

correctly.
Torque command limit is not Verify that Torque command limit: Value 1 and Value 2 (No.147.0, No.148.0)
set right. are set correctly.
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1. Troubleshooting

4. Troubleshooting

Problem 4. Unstable motor motions

The motor does rotate, but its motions are unstable.

FG and GND are not connected
Connect FG and GND correctly.
correctly.

Speed/Position commands On the waveform monitor in S-TUNE I, check the command from the host controller.
are unstable. Check for proper connection of the I/O connector.
Tuning is incomplete. Adjust the parameters.

22 S-FLAG I Instruction Manual - EtherCAT -



1. Troubleshooting

4. Troubleshooting

Problem 5. Positional aberration

The motor does rotate, but position aberration occurs.

S3DIANIddY

Check the following two items.

1. Status 810h Target Position (EtherCAT communication position command
input) agrees with the host controller output.

2. Status No.65 "Position command" and Status No.67 "Position feedback”
agree.
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The command signal is interfered

with noise. . . .
If any of the above conditions fails, take countermeasures for noise.

-Connect FG correctly.
-Select a shielded twist-pair wire for the I/O cable.
-For the encoder cable, select a shielded twist-pair wire of no longer than 20 m.

Verify that Status No.65 (Position command value) and Status No.67 (Position
feedback) agree.
If not, adjust the tuning parameters.

The position deviation is not
converging.

Check the command from the host controller.

dunooysa|gnoll v

The host controller is not obtaining

encoder Z-phase correctly. Verify that a normal command is input.

Verify that the host controller is obtaining Z-phase correctly.

Output pulse frequency of Verify that the output pulse frequency of the host controller such as PLC is
the host controller is above

the upper limit. not above the upper limit.
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1. Troubleshooting

4. Troubleshooting

Problem 6. Vibration and abnormal noise

The motor is experiencing vibration or abnormal noise.

Tuning parameter settings
are not appropriate.

Cranky or loose machines and
equipment

Noise interference is occurring.

The equipment and the motor
are resonating.

Motor load is substantially large )
(Alarm No.7 is displayed)

The current pairing of amplifier
and motor is not right.

Set the Control Gain 1, Control Gain 2, Integral Gain to lower values.
Especially for highly rigid equipment such as ball screws, set the Current
control gain (No.193.0) to "1" if noise occurs at servo-on stop.

(== C-HE Tuning

Check the installation of the motor, decelerator, couplers, and so on.

Check the length or shield of each cable.

Isolate the high voltage cable such as motor power cable from the signal cable
such as encoder cables.

For low-frequency vibration, adjust the position command smoothing filter.
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 command
until the vibration at the time of acceleration becomes eliminated.

Set the Inertia ratio (N0.102.0) to 3,000.

To stabilize the motions, increase Integral gain value according to Control
Gain 1 and Control Gain 2.

Check the motor model code under "Communication Settings" tab in S-TUNET.
In case of wrong pairing, clear the parameters saved in EEPROM and change
the motor model code.

*) This problem may occur in a low-rigidity case such as belt drive whose load inertia ratio is over 30 times.

yam 24 S-FLAG T Instruction Manual - EtherCAT -



1. Troubleshooting

4. Troubleshooting
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Problem 7. EtherCAT communication cannot be established

Cannot transition to OP mode (ErrLED flashing)

—
—
2
The amplifier is set to internal Check if the value of parameter No.3.0 (command mode) is 10 (EtherCAT %
command mode. directive). z
8
=
>
oa

EtherCAT communication cycle The communication cycles are 250 us, 500 ps, 1 ms, 2 ms, and 4 ms.
out of specification. Set to one of the above values.

ESM (EtherCAT State Machine)

State Transition Control is Set the amplifier in the following order: Init = PreOP — SafeOP — OP. E
Incorrect, 4
)
=
=2
)
=
ESI file is incorrect Use an ESI file with the same version as the F/W version of the amplifier. 8
=
oQ

Unsupported object is mapped

to PDO. Check the PDO mapping.

Incorrect LAN cable connection Check the wiring of the LAN cable.
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1. Troubleshooting

4. Troubleshooting

ON-2

Problem 8. Servomotor not turnin

The motor is not energized.

DC (Distribution clock) is
disabled (FreeRun or SM).

Mode of operation is set to a
mode other than the available
mode.

PDS (Power Drive Systems) State
Transition Control is Incorrect,

EtherCAT communication cycle
out of specification.

The torque upper limit value is
not appropriate.

Main circuit power is not
supplied correctly.
(SRDY not successful)

E-Stop (emergency stop) signal is

input.

The amplifier is in an alarm state.

The motor power cable is not
connected.

Enable the DC setting.
In "Disable" setting, EtherCAT communication and Object Dictionary Read/
Write are possible, but motor operation such as servo ON is not possible.

Set to CSP (8), CSV (9). CST (10) or Homing (6).

Check the specifications for the CiA 402 PDS transition. Check that the
amplifier transition is complete before issuing the next transition command.
(Switch on disabled -> Ready to switch on -> Switched on -> Operation enabled)

Set the amplifier in the following order: Init = PreOP — SafeOP — OP.

Check the Max torque (6072h) setting.

Check the wiring and voltage.

Check the wiring of the E-Stop signal.
Check the polarity setting of the E-Stop signal input.

Recover from the alarm state.

Check the connection of the motor power cable.

26
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1. Troubleshooting

4. Troubleshooting
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Problem 9. No motor rotation-2

The motor does not rotate or rotates but stops.

The command for each mode must be inputted with the following object

CSP (8) : Target position (607Ah)

CSV (9) : Target velocity (60FFh)

CST (10) : Target Torque (6071h)

Homing(6) : The command is generated inside the amplifier.
Homing starts using Controlword (6040h) bit 4.

"Mode of operation" and
"command input method" do not
match.
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Check the settings for each of the following objects.

Max torque (6072h)
Max motor speed (6080h)
Max profile velocity (6081h)

The setting of the speed upper
limit or the torque upper limit is
not appropriate.

Drive inhibit signal is input. Check the wiring and setting of the drive inhibit signal (POT or NOT).

dunooysa|gnoul y
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2. Technical Information

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-encode and an amplifier that supports absolute system.
@ A backup battery

(1= P. 4 Backup Batteries
® An absolute encoder Cable

(= P.6 Absolute Encoder Cable

Checking the model code

Use the modes that supports absolute systems.

Common to 23 Bit

Motor Product Code: '="f' and 17 Bit encoder
Encoder
N Incremental
A Absolute

2 S-FLAG T Instruction Manual - EtherCAT -
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1. Absolute System

2. System Configuration

Connection Method

1. To ensure safety, power off the primary power and the control powver first, and then connect the absolute encoder cable.
(I== Refer to the figure below.

2. Be sure of the right connecting direction, and connect the backup battery correctly.
(I=>"P. 4 Backup Battery

3. After connecting the battery, secure the battery to the absolute encoder cable by using a cable tie.
(=" P.5 Securing the Battery

4. Initialize the absolute encoder.
(=" P.7 |Initializing Absolute Encoder

UOIIeWIOJU| |BDIuYDS | Z

Cable and Battery Connections

FRHGE A

MX951

—
>
o
[
o
S
—t
™
v
~
%]
—t
®
3

Encoder Cable (Absolute)

H SautR g
- <= 12

Battery for backup Motor

|=!

=

- - e
Amplifier " N @ @ @ @ @

MX102
MM102
MH102

Encoder Cable (Absolute)
@—E’h ! N
<=

=)

Battery for backup
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2. Technical Information

1. Absolute System

3. Backup Batter

Recommended Specifications

Specifications

Manufactured by FDK )

Model Code CR17335ER-CH3 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

No obvious deformation or damage Clear label

Dimensions See the figure below. .
print

Exterior Insulation tubing -

Housing :DF3-25-2C
) Contact :DF3E-2428SCFC L )
Terminal Lead wire:UL 1007 Connector: Hirose Electric

AWG26 Red (+).Black (=)

Mass 17¢g reference value

Operating temperature:

—40°C to +70°C No dew condensation

Temperature Range

Recommended Storage Temperature:10°C to 30C
Conditions Humidity:60% RH or less

*) This is a primary lithium battery. Do not try to charge it, or it may explode.

Dimensions

(mm)

18(MAX)

47 £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.

37 (MAX)

+Terminal

20 (MAX)

4 S-FLAG T Instruction Manual - EtherCAT -



2. Technical Information

1. Absolute System

S3DIANIddY

Precautions for Battery Storage and Installation

Avoid places subjected to any of the following:
- Direct sunlight, rain drops
- Corrosive atmosphere, oil mist, or iron powder
- Poor ventilation or high humidity
- Dirt or dust
- Vibrations
- Impact to the installed battery

Securing the Battery
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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 to a new one.

When replacing the battery, be sure to keep the control power (24 V) of the amplifier ON. Otherwise, you will lose
the multi-turn data and need to perform homing again.

WISISAS 21Mosqy ° |

Replacing the Battery

- Be careful not to connect the battery in the wrong way.

- 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.

S-FLAG I Instruction Manual - EtherCAT - 5



2. Technical Information

1. Absolute System

4. Absolute Encoder Cable

—

Recommended Products

You can purchase recommended cables at the online shop of Misumi Corporation.

Making Your Own Cable

Ensure correct wiring.

Select a battery that meets the specifications of the recommended

one.

Replace the battery at a reasonable interval, taking the batter A
life into consideration.

The connectors and cables needed to make your own cable are user-supplied.

(== B-H Mounting and Wiring

A o

S-FLAG T Instruction Manual - EtherCAT -



2. Technical Information
1. Absolute System

5. Initializing Absolute Encoder
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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 S-TUNE I to initialize the encoder. And then restart your amplifier.

Only multi-turn data will be initialized and single-turn absolute data will not.

UOIIeWIOJU| |BDIuYDS | Z

Initialize the absolute encoder before performing homing. A

—
>
o
[
o
S
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™
v
~
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®
3
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2. Technical Information

1. Absolute System

Initializing Encoder with S-TUNE I

( 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?

Manual motion

Can you move it close
to the home position manually

NO ===-%

S
- | ]
v @’ D- |l About S-TUNE I

Command Input motion.

Turn the servo ON, then move it

by host command or inching-motion by S-TUNEI.

(@ Set Parameter No.257.0to 1 or 2.
Multi-turn counter overflow detection

1 : Disable
2 : Enable
@ Save the parameters and cycle power.

v

If you shut down the control power without saving,
the setting changes will not take effect.

Turn on the control power and start communicating
with the amplifier by using S-TUNEIL.

After shutting off the control power, wait for at least
5 seconds before turning the power back on.

Did you disconnect
any cable or battery
2

1. Under the Auxiliary function tab, click Encoder

2. Click on Get Encoder Status.

3. Check one of the boxes.

j reyouseyoumantto st Cesr Encoder

4. Click Clear encoder | _

Until checking the boxes, the Clear encoder

/

button does not work.

5. Click|_Yes |.

Y Mol The ciear encoder successful l
I 6. Cycle the control power. KON
o]
8 S-FLAG I Instruction Manual - EtherCAT -



2. Technical Information

1. Absolute System
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Initializing Encoder with S-TUNE I (continued)

Step 3B

e - 1. Under the Alarms tab, check the following
== alarms that are occurring.

[ gy No. 18 Encoder error (hardware)

; No. 20 Encoder error (multi-turn data)

e No. 21 Encoder error (voltage drop)

e e e S — 2. Under the Auxiliary functions tab, select Encoder.
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il 3. Click on Get Encoder Status.

4. Check one of the boxes.

5. Click Clear encoder ],

Until checking the boxes, the encoder clear button
does not work.

6. Click |_Yes |

WISISAS 21Mosqy ° |

7. Cycle the control power. e_d_):

Confiiy ——

Turn on the control power and start communicating
with the amplifier by using S-TUNEII.

T
e

=

e 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 )
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2. Technical Information

1. Absolute System

6. Obtaining Absolute Data

(Start S-TUNEI and start communicating with the amplifier)

Use the [Status monitor] tab.

FieFl  Hep(H)
Conmect  Dbconnect Port [COMI . Bdress |1 | . . .
e [ m,_m_i“mh_. 2 1. Display the Status monitor view.

2. Select Encoder/Rotor mechanical angle
(integrated value)

Encoder mechanical angle (integrated value) -+ Q
(=Absolute data)

w

. Set the sampling cycle, and then click
Data capture continues until you click.

Ecm:t The control gain setis vakd.

Use the [Auxiliary functions] tab.
= s

el HepH

Connect  Dsconrect Port [COMI S aaes |l

]
i Sk | P | Wi | Pl s s e | s [ | P -w.,«.-_,.
m -\ 1. Under the Aucxiliary functions tab, select Encoder.

ot Wk Lalngy thar Ercnder ias, b aste That i e i

I 5 Click on Gt encoder sate |

3. Encoder data is displayed.

Encoder mechanical angle (1 rotation) -+ @
Encoder Multi-turn data @

Ecm:t The control gain st is valiel

The formula to calculate the absolute data

Below is the formula to derive absolute data (Encoder mechanical angle (integrated value) ).

@ =0 + @x (Encoder Resolution)

Q: Encoder mechanical angle (integrated value)
(=Absolute data)

@: Encoder mechanical angle (1 rotation)

@: Encoder Multi-turn data

10 S-FLAG I Instruction Manual - EtherCAT -



2. Technical Information

1. Absolute System
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7. Alarm

By using S-TUNE I, you can check alarms that has 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.

T

1. Click on the Alarms tab. e e ..,.;.._*".:J_..:..u.w.,,

2. Check the alarms that are occurring.
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Alarm Description Symptoms and Remedy

- Multi-turn data of the encoder has exceeded the specification.
11 Multi-turn counter error - Check the setting of Absolute system (N0.257.0).
- Verify that rotational data is no higher than 32,767 rotations.

WISISAS 21Mosqy ° |

- Anomaly of the encoder itself.
Encoder error - Check the alarm details.
18
(Hardware)

(== P. 12 Encoder Alarms

- Multi-turn data being reset.
- Check for the encoder cable connection problems such as poor pin
Encoder error
20 ; contact.
(Multi-turn data) !
- Take noise countermeasures. For example, separate the motor power
cable from the encoder cable.

Encoder error - Multi-turn data being reset due to low battery voltage.
21 - Check for low battery voltage and loose connection of the battery cable.
(Voltage drop) s
- Initialize the encoder.

S-FLAG I Instruction Manual - EtherCAT - 11



2. Technical Information

1. Absolute System

Encoder Alarms

Use S-TUNE I to check alarms from the encoder. In case of Alarm No.18, No.20, or No.21, you can check the details
under the Auxiliary Functions tab in S-TUNEIL.

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 our distributor.

1. Click on the Auxiliary Functions Tab. P

2.Check alarms that are occurring.

|

monl 1 Thos contact e s 11 b

Description of Symptom

Multi-turn sensor error occurred during backup, or overvelocity error

0 Overvelocity error occurred upon the control power on.

Angle sensor output

Amplitude error Abnormal amplitude of Angle sensor output amplitude.

2 ’V‘“‘t"t”rf‘ ABS sensor Could not obtain multi-turn data during upon the control power on.
communication error

The single-turn sensor value and multi-turn sensor value do not agree

e FeBtlel el 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 unreliable.
. The temperature of the encoder board exceeded the user-specified
6 Overheat warning

temperature.

Encoder battery voltage drop warning (warning No.901 [EF][0.{])

The Setup panel displays a warning when the battery voltage falls below the parameter No.268.0 setting value.
This warning isn't show to [Auxiliary functions] tab but is shown to [Alarm] tab of S-TUNET .
The battery voltage is checked at the time of power turning on and every time interval. hour afterwards.

- 17bit -+~ Every one hour

- 23bit -+ Every one second

12 S-FLAG I Instruction Manual - EtherCAT -



2. Technical Information

2. Function

1. Emergency Stop
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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.

Deceleration Stop Setup

UOIIeWIOJU| |BDIuYDS | Z

When you turn Servo status OFF while operating the motor, the motor makes a deceleration stop according to the
method predetermined by parameters.

While driving the motor Deceleration Stop

N
(Servo OFF h (Servo OFF triggers a deceleration stop and %1
To turning the servo state off makes motor motion stops. a
the motor-motion stop. No.224.0 Deceleration stop: Method (upon Servo Off) g
0n
[Enable @) erationj (0 :free run
(0x6040,3) OFF r—
':Dv':gi No.232.1 Status during free-run

» b No.224.3 DBRK output after stopping
1 : short brake

[O d E-STOP (No related parameters)
penea k- . STOR)
L ) 2 : quick stop
N
Warning Output STO- Srr’llooggiggz fgter )
o. .2 Switc
No.229.0 Moving average counter

No0.225.0 switch Motion control
No.225.1 timing No.236.0 Extension Time
No. 12.0 latch time N0.239.0 Deceleration time

No.232.2 Short brake operation
. after a stop
3 : dynamic Brake

STo- No.224.3 DBRK output after stopping

\

. J

. \
Brake operation
(brake-equipped motor)

No.232.3 Timing
No0.234.0 Delay time
No.235.0 Rotational speed

S-FLAG I Instruction Manual - EtherCAT - 13



2. Technical Information

3. Amplifier Circuit System Block Diagram

1. Amplifier Circuit System Block Dia

Motor rated

EELET

Ampllfler OUtpUt power
P
1 T . U
L1 = :
—]
_L s 1 |
= Charge ——D %
L2 T SZ\;\LED r
%‘? 1
z Relay
El Over current W
1 detection
= Inrush current T
protection N
Voltage Current
detect‘\gon Gatedrive || geiection m:
Dynamic
Voltage brake Motor
detection * Insulation =
L1C 1
—J
Control
—L power
L2C T AC/DC
$_ 1
T —ﬂ '
= Gate drive
Regenerative
resistor P
r---a B1/+ T
i B2 ZS i1 Internal regenerative
| resistor(*1)
B3
(1) e
1b|_<— Gate drive
Overheat
detection
O === 2 R - RN ERR RO = A
-------------- Insulation = = I/F (]
User /O power supply 24 V :
User I/0 Ll
CPU
Pulse train command input ’I}
cs SRR TP PP :
Analog command input N
l/
Encoder output 7F RS-422)
Cooling fan (*2)
(Power supply: DC24V)
*1): Option  400W and 750W amplifier only
*2): 750W amplifier only
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2. Technical Information

3. Amplifier Circuit System Block Diagram
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i Motor rated 1
Amplifier output power <KW
P N
T E_I
—]
] ]
1 1 = =
= Charge — 1 =3
T V. QLD 8
J_ | =
Relay —
et 5
Over current o
T 1 detection =
1 1 1 Inrush current N 3
protection QU
—
Volt Current e}
— de?ecat‘\goen Gate drive de‘ggc%nom @: %
Dynamic
Voltage brake Motor
detection * Insulation =
1
_L Control w
power b
T AC/DC )3>
— . =
II e =
— — D
= = -
) @)
Gate drive =
(@)
Regenerative c.
resistor -
T 3z
: o
3
@
Gate drive (C%
~
I: )
Overheat Q
detection oQ
=
Q
3
- B o B - - o
1

-------------- Insulation = = I/F C8 g
User /O power supply 24 V :
User I/0 Ll
CPU
Pulse train command input ’I}
cs SRR TP PP :
Analog command input N
l/

Encoder output F (R5-422)

Cooling fan
(Power supply: DC24V)

*): When having single-phase power wired to a 1 kW amplifier (DB64A11), wire the main power AC200 V between the L1 and L3 terminals of the amplifier.
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2. Technical Information

3. Amplifier Circuit System Block Diagram

Amplifier

Terminal block

Regenerative
resistor

Motor rated
output power

830
W

13|15|2
KW | KW | kW

P Terminal block
1 T . U
L1 e
_ Char %
- g —
L2 T Z\;\LED r
J_ Relay
L T _E_l Over current W
3 — 1 detection
T 1 1 1 1 1 Inrush current
= f_ protection N
Voltage Current
= detecﬁgon Gate drive detection
Dynamic
Voltage brake
detection Insulation
L1C
— o
_L Control
power
L2C T AC/DC
1 1
P
P —
B N

F

G

Setting panel

Overheat
detection

G|
= R~ R = R = R R

Insulation

User |70 power supply 24 V

I/F C8R

v
User I/0
Bﬂ CPU
Pulse train command input Bﬂ
C5
Analog command input N
l/
Encoder output 7F RS-422)
Cooling fan
(Power supply: DC24V)
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4. Status Display

1. Introduction

You can check status data by using S-TUNET .

Note

This manual uses the following two types of pulse units to explain status variables.

Unit of E-pulse (= Encoder pulse)
This unit is pulse count of the amplifier control block, based on the pulses equivalent to single turn of the motor
which is 23-bit (or 17-bit). It is a pulse value resulting from division/ multiplication in the amplifier.

UOIIeWIOJU| |BDIuYDS | Z

Unit of C-pulse (= Command pulse)
This unit is based on pulse count corresponding to single turn of the motor in the host controller's perspective.
This is a pre-division/multiplication value.

s
w
—
o
—
c
w0
)
%]
°
)
<
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2. Technical Information

4. Status Display

2. List of Status Variables

Status Variables of Servo Amplifier

16 I/0 Status - P.19
24 Control Component Temperature C P. 19
64 Positioning Status - p. 20
65 Internal Command Value E-pulse P. 20
67 Position Feedback E-pulse P. 20
69 Position Deviation E-pulse P. 20
74 ABS Position Command C-pulse P. 21
76 Absolute Position Feedback C-pulse P. 21
78 Command Position Deviation C-pulse P. 21
80 ABS Position Deviation C-pulse P. 21
97 Speed Command Value r/min P. 21
98 Speed Feedback r/min P.22
99 Speed Deviation r/min P. 22
13 Torque Command Value 0.1% p. 22
131 Load Factor digit P.23
132 Load Factor (%) % P. 23
194 Encoder/Rotor mechanical angle (single-turn value) E-pulse p.23
195 Encoder/Rotor mechanical angle (integrated value) E-pulse P. 23
205 Encoder Temperature C p. 24
206 Encoder Battery Voltage 0.1V P. 24
216 Encoder Communication Retry Count times p. 24
218 Encoder Data Error Count times P.24
228 Regeneration Status - P.25
232 Primary Circuit Power Supply Voltage 0.1V P. 25
371 Inertia Ratio Estimate % P.25

Status Variables of EtherCAT Communication Objects

2064 Target Position C-pulse P. 26
2074 Position actual value C-pulse P. 26
2080 Target Velocity C-pulse/s P. 26
2090 Velocity actual value C-pulse/s P. 26
2096 Target Torque 0.1% p. 26
2098 Torque actual value 0.1% P. 26

18 S-FLAG I Instruction Manual - EtherCAT -



2. Technical Information

4. Status Display

3. Details of Each Status Variable

Status I/O Status

This item indicated the 1/O Status of the CN1 connector.

Description You can check the 10 Status under [waveform monitor] and [status monitor] in S-TUNET.
[waveform monitor] displays total value of I/O bits in decimal.
[status monitor] displays 1/0O bits in binary.

Bit Tables

o

O O7T 07T 07T 07T 07T 071
MRBK
SRDY

ALM

POT
NOT
ORG

EXT1
EXT2
RESET
E-STOP

Status No. 24 C

Control Component Temperature

Indicates the temperature at the amplifier control block.
Install the amplifier in a place where the temperature at the control block will not exceed 85T.

Description

S-FLAG I Instruction Manual - EtherCAT - 19
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2. Technical Information

4. Status Display

Positioning Status

Status No. 64

Indicates whether positioning is completed or not
Description 0: Not completed
1: Completed

Internal Command Value

Indicates the command value being input to the positioning loop.
This is a value of the position command input divided/multiplied and smoothed.

Position Feedback

Description Indicates the position data of the motor returned from the encoder to the amplifier.

Position Deviation

Indicates deviation between the position command and position feedback.

| I

Description

!

i

This value is important for tuning in position control mode, enabling you to do the following:
To check the positioning time—for the position deviation to settle into your desired range
after the position command became O—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
deviation 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 (N0.80.0)

- Filter 4 (Smoothing filter 2) Moving average counter (N0.81.0)

20 S-FLAG I Instruction Manual - EtherCAT -



2. Technical Information

4. Status Display
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ABS Position Command

Description This indicates a position command value based on the home-position offset.

Absolute Position Feedback

Description Indicates the absolute position data returned from the encoder to the amplifier.

Command Position Deviation

Description Indicates the deviation between a position command value and the feedbacked position value.

ABS Position Deviation

Indicates the deviation between a value of ABS Position Command (Status No.74) and
the value of ABS Positioning Feedback (Status No.76).

L
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Description

Status Velocity Command Value

Status No. 97 r/min

L

Indicates the velocity command value.

While tuning, by measuring this value (waveform data displayed in S-TUNE II') and position
deviation (or speed deviation) at the same time, you can check command 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.

Description
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2. Technical Information

4. Status Display

Speed Feedback

Indicates the speed value returned from the encoder to the amplifier.
With this, you can check command response and motor rotational speed.

Deviation between the speed command and the speed feedback.

Description

This item is used in Velocity Control Mode. With this, you can check the deviation during
acceleration/deceleration, and adjust gains so that the value becomes within the desired
range for the equipment.

If the speed deviation 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

Torque Command Value

Indicates the value of torque command. The value of 1,000 equals to the rated torque.

Description

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, toque saturation), the torque output will be limited and an alarm will occur after the
predetermined time will have elapses.

Torque saturation causes slow response. Take countermeasures.

Description

For example,

@ Set Position command filter.
- Filter 1 (Smoothing filter 1) Moving average counter (N0.80.0)
- Filter 4 (Smoothing filter 2) Moving average counter (N0.81.0)

@ 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.

22 S-FLAG I Instruction Manual - EtherCAT -



2. Technical Information

4. Status Display

digit

P

Indicates the motor load factor.
The value of 1,000 is equivalent to 100% of the rated load.

Description 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)

Load Factor (%)

%

Description The motor load factor is presented in%. (S-TUNE I only)

Encoder/rotor mechanical angle (single-turn value)

E-pulse

Indicates single-turn data of the motor.
This value is an absolute value.

Description

Encoder/rotor mechanical angle (integrated value)

E-pulse

14

This indicates multi-turn data of the motor.
It is presented as a total of encoder feedback pulses.

Description ( Single-turn value ) + ( Encoder resolution X Encoder Multi-turn data )

This item is the absolute data if you are using an absolute encoder.

S-FLAG T Instruction Manual - EtherCAT -
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2. Technical Information

4. Status Display

Encoder temperature

1

Description Indicates the encoder internal temperature. (for reference only)

Encoder battery voltage

0.1V

Description Indicates the voltage of the encoder backup battery.

Encoder communication retry times

times

L

Description Indicates the communication retry count upon encoder communication error.

Encoder Data Error Counter

times

L

Description Indicates the cumulative count of errors in receiving encoder data.
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2. Technical Information

4. Status Display

Status

Status No.

Description
S-TUNE I
[waveform monitor] displays total value of 1/0 bits in decimal.
[status monitor] displays 170 bits
Bit Tables
Regeneration Status Error detection

Regeneration Status

228

This item indicates the regeneration status of the amplifier power circuit.

Setup Panel

in binary.

(== C-Hl Setup Panel

[s[uafis[i2] [iifio] o | 8 [[7 e [sT4][3]2]1] 0] o

0

0

0

0

0 0 0101 0 0 0 0 0 0 0 01

Description

Description

Regeneration control output

-+ - 1:Being output

bit ‘ Name and Meaning

0 Indicates the operation status of the regenerative power processing circuit.
Regeneration voltage warning

8 Indicates the primary circuit power voltage has reached the warning level. You need to connect a
regenerative resistor to the amplifier.
Regeneration voltage threshold

9 Indicates the primary circuit power voltage has reached the threshold.

A power error, alarm No.14 or No.15 , will occur if the regenerative resistor is not connected.

Primary Circuit Power Voltage

0.1V

Indicates the primary circuit power voltage (for reference only).

Inertia Ratio Estimate

This item indicates the inertia ratio value estimated in auto turning.
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2. Technical Information

4. Status Display

Description Set the position command value.

Position actual value

Description Displays the actual position of the motor.

Target Velocity

Sets the velocity command.

Velocity actual value

Description Displays the actual velocity of the motor.

Description Sets the torque command value.

Torque actual value

Description Displays the actual torque value.
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