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Thank you for your purchase of this products.
This Instruction Manual includes precautions for the product use.
H Please study this manual first and use the product properly and safely.
M Before using the product, be sure to carefully read the Safety Instructions.

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

1. Important Safety Instructions

1. Safety Precautions

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

Identifies information about imminent hazards that will
DANGER

result in death or serious injury.

Identifies information about hazards that could result in
/\ CAUTION

injury or equipment damage.

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

Safety Precaution - Prohibited Action

Safety Precaution - Mandatory Action

@O

The possible hazardous events are marked as follows.

Cautions and Dangers

Causes unexpected, unstable, or uncontrolled 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. Introduction

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.

A\

All wiring work must be performed by certified electricians.

A

Ground the FG terminals of mother and amplifiers.

A\

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

VAV

Operations

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

Never touch the inside of the amplifier.

[\ A\

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

Never touch the rotating component of the motor during operation.

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

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

Do not use cables soaked in water or oil.

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

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

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

Do not use external power to run the motor.

SD3 Series Instruction Manual
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1. Introduction

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 /6\ K%\ /&

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

emergency.

Maintenance and Inspection

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

There are hazardous voltage sections in the amplifier. Before performing
any wiring or inspection, be sure to allow more than 5 minutes after the A
power shuts off for the internal voltage to completely discharge.

4 SD3 Series Instruction Manual



1. Introduction

1. Important Safety Instructions

Sign Precautionary Measures If Not Observed
Installation and Wiring

Do not directly touch the terminal portion of any connectors. A &

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

Keep the motor-amplifier pairing as specified. & A

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. A

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

Do not step on the product or place any heavy object on it. A @19 A

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

suononJisu| A1sjes juerodw|

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.

&

> RPEREPRE B b

e

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.

> B>
>

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.

SD3 Series Instruction Manual 5



1. Introduction

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
them fall. vy

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 this 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.

6 SD3 Series Instruction Manual



1. Introduction
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.

—
=]
=t
=
[®]
[oF
(=
0
=5
O
S

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.

suononasul Aysjes juepodw) (|

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.

~
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1. Introduction
1. Important Safety Instructions

3. Safety Standards

Not
c € @ﬁ A;plicable
Rating Motor

Low Voltage Directive 1) Emggggj; EN61800-5-1

EU/EC Directives EMC Directive -2 - Emgég??'géss A, Group!
Machinery Directive (N/A)

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

=1) Install the product in the environment that meets the following requirements:
+ Overvoltage Category II
+ Class I
« Pollution Degree 2 (Circuitry)

*2) The test conditions for the machinery and equipment with this product installed may be different from our test
conditions. Such machinery or equipment must meet the safety standards for their final configurations.
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1. Introduction

1. Important Safety Instructions

4. Maintenance and Inspection

Never overhaul the product.

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

on the amplifier and motor.

Ensure the electrical and mechanical safety before each inspection.
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This product assumes the following operating conditions.

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

Ambient Temperature

Load Factor 80% max

suononJisul A1sjes juerodu

Operating Hours 20 hours a day

Maintenance

For safe use of the product, perform 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.

SD3 Series Instruction Manual 9



1. Introduction
1. Important Safety Instructions

Terms of Warranty
The term of warranty for this product is twelve (12) 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 this instruction manual, our company agrees to make repairs at free of charge. However, even
during the warranty period, our company 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. FATEK shall not be liable for any indirect,
incidental or consequential damage caused by the product failure or damage.

SD3 Series Instruction Manual



1. Introduction

2. Overview

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.
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About This Product and This Instruction Manual

B Product features and parts are subject to change without prior notice due to potential future

product improvement initiatives.
M Please contact us in advance if you are to acquire safety standards certification etc. for equipment

MBINIBAO T

with this product installed.
B \We have prepared the contents of this manual with extreme care. Please do not hesitate to contact

us if you have any questions.
B Include the following precautions in the User Guide of your SD3 Series application product:
- This is a high-voltage product which can be hazardous.
- Residual voltage exists at the terminals and inside the equipment (even after power shutoff),
which is hazardous.
- The product contains high temperature components.
- It is prohibited to disassemble the product.
B For optimal service life of this product, use of the product under proper conditions is essential.
Follow the safety precautions and instructions described in this manual.
W \We always strive to include up-to-date information in the instruction manual; therefore, it is subject
to change without prior notice.
M For a copy of the latest version of the instruction manual, please contact us.
B Reproducing or copying this document, in whole or in part, without prior approval of FATEK, is

strictly prohibited.

Check Items Upon Unpacking

M Please compare the actual items received with your product purchase order.
M Inspect all items received for evidence of damage during transit.
M Should you have any problems, please contact our sales department.
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1. Introduction

2. Overview

Motor Label (50 W to 750 W)

Label 1

Motor Model

1. Product Label

AC SERVO MOTOR

Specifications

Label 2

Specifications

M3BO040CSNNCOT
[=]

INPUT 3®AC150V 2.7A . E
l»RATED OUTPUT 400W :""-':' 5

RATED REV. 3000rpm E .

FATEK®

RATED FREQ. 250Hz

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

A product number is indicated by 12 digits.

ea#‘)J Serial No.
Mont” Control No.

RATED TORQUE 1.27N'm

IP65 TE 40°C

INS. F

S/N: | seksokorskookskokok | c €
MADE IN CHINA

% The product label is separated in two parts which are located shown in this picture.

Motor Label (1 kW to 2 kW)

Motor Model

Specifications

(" AC SERVO MOTOR R
> M5A100CSNNCO1 E!%
Y

INPUT 3DAC172V 5.6A .
RATED OUTPUT 1000W E
RATED REV. 2000rpm

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

A product number is indicated by 12 digits.

ear”J Serial No.
Month Control No.

RATED FREQ. 167Hz
RATED TORQUE 4.77N*m
1P65(TUV) TE 40°C INS. F

# SIN: Lommmrmmmnnes | C€

\FAT EK® waen CHINA
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1. Introduction
2. Overview

Amplifier Label

The product label is located in the side cover
of the amplifier.
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Amplifier Model &
" AC SERVO DRIVER ] E\ )
Product Number * MODEL SD3040C212 el X
rochees e o comel v serctoe) L IIINIANINNN ™
A product number is indicated by 12 digits. J3B60BND1234
NoT T Sermino O i s
I\/\:r:w") Control No. . ! °3”¢T"é’$4ov 0-500Hz 2. 7A® c €
Specifications \FAT E K MADE IN CHINA )
*) About indication of "the year".
"I"=2018,"J"=2019, -
About indication of "the month".
"1"=Jan., - "9" = Sep., "X" = Oct., "Y" = Nov., and "Z" = Dec.
13
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1. Introduction
2. Overview

2. Danger Signs
NO IMPACT/NO DISASSEMBLY LABEL
Do not remove the encoder cover. Never overhaul

FALIRED
®E§£€5ME the encoder.

o | Beating the encoder cover will cause encoder
@%ﬁ&ﬁéi’& failure
THE MOTOR SH -

AFT

Do not apply strong impact to the motor and its
shaft

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 5 minutes after operation, or you may get
injured.

>

DANGER - CAUTION

Incorrect use of the amplifier may cause injury or
damage. Avoid misuse or improper handling 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.

©
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2. Specifications

1. Motor

1. Models

MAENEEEHNNEER

Control Number
Encoder
Code Specifications
C 17 bit (Incremental)
A 17 bit (Absolute)
Oil Seal
Code Oil Seal
N Without
S With
Brake
Code Holding Brake
N Without
B With
Shaft
Code Shaft
S Straight
K Key
Rated Output
Code Rated Output
005 50 W
010 100 W
020 200 W
040 400 W
075 750 W
100 1 kW
150 1.5 kW
200 2 kW
Inertia
Code Specifications
3 Low Inertia
5 Middle Inertia
7 High Inertia
Inertia Flange Size Rotational Speed IP Code
210

ﬂ:l! Low Inertia
I:m Middle Inertia
Im High Inertia

Rated Motor Speed / Max. r/min
40 mm x 40 mm . 2,000 / 3,000 r/min P65
S@) B0
60 mm x 60 mm 3,000 / 6,000 r/min P67

80 mm x 80 mm

130 mm x 130 mm

SD3 Series Instruction Manual



2. Specifications

1. Motor

2. Names of parts

Motor: [(sowll 1ocow]l Boow <oow 7sow

Encoder Connector

Brake Connector

P / Motor Power Connector

QOilseal

w

g
®
)
=
0
Q
[
(©)
>
(%}

10JoW "L

Radial direction

Flange

il ifly
a 5 Shaft
Oilseal
ul Thrust direction
2 2 0F |
Encoder Cover /Frame / Mounting hole
Motor: LIkw | 1SkW 2w
Oilseal

Brake Connector Motor Power Connector

Encoder Connector Radial direction

Encoder Cover

P —
e ——
y.as
Frame /

Mounting hole
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2. Specifications

1. Motor

3. Specifications

Ambient temperature for operation 0 to 40°C

Ambient humidity for operation 20 to 85%RH (no condensation)

— 20 to 65T (no condensation)

Ambient temperature for storage (not subjected to direct sunlight) 80°C for 72 hours

Ambient humidity for storage 20 to 85%RH (no condensation)

Indoors (not subject to direct sunlight),

Atmosphere for operation / storage Free from corrosive gases, flammable gases, oil mist, dust, flammables, grinding fluid

Insulation resistance =5MQ (at 1,000 VDC)

Dielectric strength AC 1500 V for one minute across the primary and FG
Operating altitude = 1,000 m

Vibration class V15 (JEC2121)

Vibration resistance 49 m/s* (5 G)

Impact resistance 98 m/s” (10 G)

P65 : 50 W to 750 W

Protective structure P67 1 KW to 2 kW

Electric shock protection Class I (Mandatory grounding)
Overvoltage category I
Installation environment Pollution degree 2

The brake has polarity.

Lead wire color: Connection

Yellow (BRK+): +24 V
Blue  (BRK—): GND AA

Incorrect wiring may result in motor failure or suboptimal performance
of the motor.
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2. Specifications

1. Motor

Motor Model :

Mechanical time

Fitting flange size mm

Without brake

Approximate mass kg

With brake

Compatible amplifier model -

\Y
Rated output W
Rated torque N-m
Instantaneous maximum torque N-m
Rated current (stall current) A
Instantaneous maximum current A
Rated revolving speed r/min
Maximum revolving speed r/min
Torque constant N-m/A

Induced voltage constant per phase mV/(r/min)

Without brake

Rated power rate . kW/s
With brake
Without brake

ms

With brake

Electrical time constant ms
Without brake

Rotor moment of . X107 kg-m?
With brake

Middle
40 sq.

0.4
0.6

SD3005CY12
AC200 V to 240 V

50
0.16
0.56
0.68
2.4
3,000
6,000
0.25
8.8
6.5
5.4
1.92
2.31
0.74
0.039
0.047

M5B005 C [] ][] (= =

Usage

Rated voltage

Rated current

Static friction torque
Suction time

Release voltage

€20 §og

Speciications Speciications

Rotor inertia
DC 24V £10%

w

g
®
)
=
0
Q
[
(©)
>
(%}

Release time

Specilcations

Radial
Thrust

10JoW "L

Torque [N-m]

0.6

0.5

0.4

0.3

0.2

0.1

Rotational Speed vs. Torque
At Single-phase AC 200 V

N

Instantaneous operation range

Continuous operation range

1000 2000 3000 4000 5000 6000 7000

Speed [r/min]

\»\\§
f=4 O
S I
~
— o <
235 T
| 0
= S fael
el
= L215
50].25
LL 25

Rated Torque Ratio [%]

Ambient Temperature [C]

Derating Curve

Without oil seal

100

50

20
With oil seal

100

50

20

(mm)
o |

106.8 \ 1124

Ma (L212 mm)
(i
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2. Specifications

1. Motor

Motor Model :

M5GO005 C [J [ [ [ *

=0 Guad

Speciications Specifcations

Rotor inertia Middle Usage Holding
Fitting flange size mm 40 sg. Rated voltage V DC 24V +10%
) Without brake 0.4 Rated current A 0.25
Approximate mass : kg P
With brake 0.6 Static friction torque N-m = 0.16
Compatible amplifier model - SD3005CY12 Suction time ms =35
Voltage \Y AC200 V to 240V Release time ms =20
Rated output W 50 Release voltage \ zDC1V
Rated torque N-m 0.16
Instantaneous maximum torque N-m 0.56
Rated current(stall current) A 0.68 Specifications
Instantaneous maximum current A 2.4 Radial N 68
Rated revolving speed 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 6.6
Rated power rate . kW/s
With brake 5.4
Mechanical time Without brake e 2.02
constant With brake 2.45
Electrical time constant ms 0.65
Without brake 0.039
ﬁ]%tr%ramoment of . X107 kg-m?
With brake 0.047
Rotational Speed vs. Torque Derating Curve
0.6 At Single-phase AC 200 V/ Without oil seal
05 N & 100 — 95
Q
E 0.4 5 50
E 0.3 Instantaneous operation range g 0 20 40
g o With oil seal
)
g 0.2 100
= 3 N 60
0.1 ~ <50
ConTinuous‘ opera‘tion ra?ge g
0.
0 1000 2000 3000 4000 5000 6000 7000 0 20 40

Speed [r/min]

A%
YA Th
LY
R
S
=] “Tho|
& N

08 h6
30 h7

21.5

LL 25

Ambient Temperature [C]

(mm)
Cer |

\ 57.1 64.7 89.5 \ 97.1

]
el
—

15.5

3h9

o "\M3
© Depth 8

M4 (L212 mm)
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2. Specifications

1. Motor

100 W

Motor Model : M5B0O10 C [T ] []* =

o g

Speciications Specifcations

DC 24V £10%

w

g
®
)
=
0
Q
[
(©)
>
(%}

Specilcations

10JoW "L

LL

21.
2.5

Oil Seal Without Without

\ 122.8 \ 1284

- Middle Usage
Fitting flange size mm 40 sg. Rated voltage
) Without brake 0.5 Rated current
Approximate mass : kg P
With brake 0.8 Static friction torque
Compatible amplifier model - SD3010CZ12 Suction time
\Y AC200 V to 240V Release time
W 100 Release voltage
N-m 0.32
Instantaneous maximum torque N-m 1.12
Rated current(stall current) A 0.97
Instantaneous maximum current A 3.3 Radial
Rated revolving speed r/min 3,000 Thrust
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 16.5
Rated power rate . kW/s
With brake 14.6
Mechanical time Without brake 1.17
ms
With brake 1.32
Electrical time constant ms 0.89
Without brake 0.061
Rotor moment of . X107 kg-m?
With brake 0.069
Rotational Speed vs. Torque Derating Curve
At Single-phase AC 200 V
— Without oil seal
X 100
T~
N 2 5
£ &
Z. Instantaneous operation range % 20
g g— With oil seal
g 100
= g
- - o = 50
ConTlnuous‘ operation range g
0.0
0 1000 2000 3000 4000 5000 6000 7000 20
Speed [r/min] Ambient Temperature [C]
o =
N N
~
22
2|2
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2. Specifications

1. Motor

Motor Model : M5GO10 C L[] [J[]*

*

0 GuBS

Speciications Specifcations

Rotor inertia Middle Usage Holding
Fitting flange size mm 40 sg. Rated voltage V DC 24V +10%
) Without brake 0.5 Rated current A 0.25
Approximate mass : kg P
With brake 0.7 Static friction torque N-m =032
Compatible amplifier model - SD3010CZ12 Suction time ms =35
Voltage \Y AC200 V to 240V Release time ms =20
Rated output W 100 Release voltage \ zDC1V
Rated torque N-m 0.32
Instantaneous maximum torque N-m 1.12
Rated current(stall current) A 0.93 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 15.8
Rated power rate . kW/s
With brake 14.1
Mechanical time Without brake e 1.32
constant With brake 1.49
Electrical time constant ms 0.78
Without brake 0.064
Rot%r moment of . X107 kg-m?
Inertia With brake 0.072
Rotational Speed vs. Torque Derating Curve
1.2 At Single-phase AC 200 V Without oil seal
10 4 X 100 — 95
\ Ke}
'E' 0.8 5 50
Z. 0.6 Instantaneous operation range % 0 20 40
g E- With oil seal
)
g 0.4 = 100
s 9 N 60
0.2 — + 50
ConTinuous‘ opera‘tion raTge g
0.0
0 1000 2000 3000 4000 5000 6000 7000 0 20 40

Speed [r/min]

A%
YA Th
LY
R
S
=] “Tho|
& N

08 h6
30 h7

21.5

LL 25

Ambient Temperature [C]

(mm)
s |

\ 70.7 78.3 103.1 \ 1107

]
el
—

15.5

3h9

o "\M3
© Depth 8

M4 (L212 mm)
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2. Specifications

1. Motor

=== SUE

Motor Model : M3B020 C [T [ ] []* =

(%)
Specication: Speciications 3
0
Rotor inertia Usage Holding =
)
Fitting flange size mm 60 sg. Rated voltage V DC 24V + 10% L
) Without brake 0.8 Rated current A 0.3 o
Approximate mass : kg PP @
With brake 1.3 Static friction torque N-m = 1.27
Compatible amplifier model - SD3020C112 Suction time ms =50
Voltage \Y AC200 Vto 240V Release time ms =15 =
Rated output W 200 Release voltage \ zDC1V <
(o]
Rated torque N-m 0.64 g
Instantaneous maximum torque N-m 1.91 -
Rated current(stall current) A 1.7 Specifications
Instantaneous maximum current A 5.2 Radial N 245
Rated revolving speed 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 28.2
Rated power rate . kW/s
With brake 235
Mechanical time Without brake e 0.72
constant With brake 0.87
Electrical time constant ms 2.53
Without brake 0.14
Rot%r moment of . X107 kg-m?
Inertia With brake 0.17
Rotational Speed vs. Torque Derating Curve
25 At Single-phase AC 200 V
— Without oil seal
X 100
* S 50
— )
E s I\ g
Z. Instantaneous operation range \ % 0 20 40
% 1.0 g— With oil seal
o = 100 ~—
P os ~ kS 75
-
Con‘tinuous‘, opera‘tion ra‘nge [~ g 0
0.0
0 1000 2000 3000 4000 5000 6000 7000 0 20 40
Speed [r/min] Ambient Temperature [C]
(mm)
LL | 765 | 1130
(=]
&
@, 060
3= 25
of =8 22.5
< — | 5h9
T 1T 1 |~ . - 7j7 X M5
il j = Depth10
o M5 (L212 mm)
LL 30 2
(o
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2. Specifications

1. Motor

=3 gugs

Speciications Specifcations

Motor Model : M7B020 C (1] [] []* =

Rotor inertia - High Usage - Holding
Fitting flange size mm 60 sg. Rated voltage V DC 24V +10%
) Without brake 1.0 Rated current A 0.3
Approximate mass : kg P
With brake 1.5 Static friction torque N-m = 1.27
Compatible amplifier model - SD3020C112 Suction time ms =50
Voltage \Y AC200 V to 240V Release time ms =15
Rated output W 200 Release voltage \ zDC1V
Rated torque N-m 0.64
Instantaneous maximum torque N-m 1.91
Rated current(stall current) A 1.7 Specifications
Instantaneous maximum current A 5.2 Radial N 245
Rated revolving speed 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 9.1
Rated power rate . kW/s
With brake 8.6
Mechanical time Without brake e 2.23
constant With brake 2.38
Electrical time constant ms 2.53
Without brake 0.44
Rot%r moment of . X107 kg-m?
Inertia With brake 0.47
Rotational Speed vs. Torque Derating Curve
25 At Single-phase AC 200 V
— Without oil seal
X 100
2.0 ° o
— )
£ s I\ g
Z. Instantaneous operation range \ % 0 20 40
% 1.0 g— With oil seal
o = 100 ~—
P os ~ kS 75
-
Con‘tinuous‘, opera‘tion ra‘nge [~ g 0
0.0
0 1000 2000 3000 4000 5000 6000 7000 0 20 40
Speed [r/min] Ambient Temperature [C]
(mm)
LL | 935 | 1300
(=]
&
@, 060
3= 25
of =8 22.5
< — | 5h9
1T | = = X 5
il j = Depth10
o M5 (L=12 mm)
LL 30 2
(o
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2. Specifications

1. Motor

oW &) m &)

Motor Model : M3B040 C [ 11 [][]* =

)
Specication: Speciications 3
e}
Rotor inertia Usage Holding =
0
Fitting flange size mm 60 sg. Rated voltage V DC 24V +10% L
) Without brake 1.3 Rated current A 0.3 o
Approximate mass : kg PP @
With brake 1.8 Static friction torque N-m = 1.27
Compatible amplifier model - SD3040C212 Suction time ms =50
Voltage \Y AC200 Vto 240V Release time ms =15 =
Rated output W 400 Release voltage \ zDC1V <
(o]
Rated torque N-m 1.27 g
Instantaneous maximum torque N-m 3.82 -
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 69.4
Rated power rate . kW/s
With brake 61.8
Mechanical time Without brake e 0.47
constant With brake 0.53
Electrical time constant ms 292
Without brake 0.23
Rot%r moment of . X107 kg-m?
Inertia With brake 0.26
Rotational Speed vs. Torque Derating Curve
50 At Single-phase AC 200 V
— Without oil seal
X 100 ~— 90
4.0 °
—_ N\ S50
€ 40 ' \\ &
Z. Instantaneous operation range % 0 20 40
% 2.0 g— With oil seal
o = 100 ~—
£ 0 — 2 7
3
ConTinuous‘ opera‘tion raTge g 0
0.0
0 1000 2000 3000 4000 5000 6000 7000 0 20 40
Speed [r/min] Ambient Temperature [C]
(mm)
LL | 935 | 1300

210

Q= 2%
f I3 225
2 0|5 h9
R =t | 7j7 X M5
ul i | ' Depth10
65/ .3
LL 30 M5 (L212 mm)

(o
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2. Specifications

1. Motor

= Guga

Speciications Specifcations

Motor Model : M7B040 C (1] [] []* =

Rotor inertia - High Usage - Holding
Fitting flange size mm 60 sg. Rated voltage V DC 24V +10%
) Without brake 1.5 Rated current A 0.3
Approximate mass : kg P
With brake 2.0 Static friction torque N-m = 1.27
Compatible amplifier model - SD3040C212 Suction time ms =50
Voltage \Y AC200 V to 240V Release time ms =15
Rated output W 400 Release voltage \ zDC1V
Rated torque N-m 1.27
Instantaneous maximum torque N-m 3.82
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 23.0
Rated power rate . kW/s
With brake 22.1
Mechanical time Without brake e 1.42
constant With brake 1.47
Electrical time constant ms 292
Rotor moment of Without brake %104 ke-m? 0.71
inertia With brake & 0.73
Rotational Speed vs. Torque Derating Curve
50 At Single-phase AC 200 V
— Without oil seal
X 100 ~— 90
4.0 °
—_ AN S50
€ 5 ' \\ &
Z. Instantaneous operation range % 0 20 40
% 2.0 g— With oil seal
o = 100 ~—
£ 0 — 2 7
g
ConTinuous‘ opera‘tion raTge g 0
0.0
0 1000 2000 3000 4000 5000 6000 7000 0 20 40
Speed [r/min] Ambient Temperature [C]
(mm)
LL | 1105 | 1470
9
N 060
© M~
Sla 25
f g 225
2 0|5 h9
e == | 7j7 X M5
ul i =] ' Depth10
65] ] 3
LL 30 M5 (L212 mm)

(o
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2. Specifications

1. Motor

=4 of ]

Motor Model : M3BO75 C (101 [][]* =

(%)
Specication: Speciications 3
0
Rotor inertia Usage Holding =
)
Fitting flange size mm 80 sg. Rated voltage V DC 24V +10% L
) Without brake 2.2 Rated current A 0.4 o
Approximate mass : kg PP @
With brake 3.0 Static friction torque N-m = 239
Compatible amplifier model - SD3080C312 Suction time ms =70
Voltage \Y AC200 Vto 240V Release time ms =20 =
Rated output W 750 Release voltage \ zDC1V <
(o]
Rated torque N-m 2.39 g
Instantaneous maximum torque N-m 7.1 -
Rated current(stall current) A 4.2 Specifications
Instantaneous maximum current A 12.2 Radial N 392
Rated revolving speed 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 76.6
Rated power rate . kW/s
With brake 60.7
Mechanical time Without brake e 0.40
constant With brake 0.50
Electrical time constant ms 4.60
Without brake 0.74
Rot%r moment of . X107 kg-m?
Inertia With brake 0.94
Rotational Speed vs. Torque Derating Curve
10.0 At Single-phase AC 200 V
— Without oil seal
X 100 ~— 90
8.0 °
— = 50
.E 6.0 ‘\ g
= Instantag’ngLrJ;tion ranA %’_ 0 20 40
g 40 5 With oil seal
o = 100
2 20 S T~
. = (0]
; ) S~ 250
ConTlnuous‘ opera‘tlon raTge \ o
0.0
0 1000 2000 3000 4000 5000 6000 7000 0 20 40
Speed [r/min] Ambient Temperature [C]
(mm)
LL | 1073 | 1443

210

019 h6
670 h7

LL 35

= M6 (L214 mm)
I

SD3 Series Instruction Manual 13



2. Specifications

1. Motor

= gl DS

Speciications Specifcations

Motor Model : M7B075 C 1] ] []*

Rotor inertia - High Usage - Holding
Fitting flange size mm 80 sg. Rated voltage V DC 24V +10%
) Without brake 2.5 Rated current A 0.4
Approximate mass : kg P
With brake 3.3 Static friction torque N-m = 239
Compatible amplifier model - SD3080C312 Suction time ms =70
Voltage \Y AC200 V to 240V Release time ms =20
Rated output W 750 Release voltage \ zDC1V
Rated torque N-m 2.39
Instantaneous maximum torque N-m 7.1
Rated current(stall current) A 4.2 Specifications
Instantaneous maximum current A 12.2 Radial N 392
Rated revolving speed 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 35.4
Rated power rate . kW/s
With brake 31.6
Mechanical time Without brake e 0.86
constant With brake 0.96
Electrical time constant ms 4.60
Without brake 1.61
Rot%r moment of . X107 kg-m?
Inertia With brake 1.81
Rotational Speed vs. Torque Derating Curve
10.0 At Single-phase AC 200 V
— Without oil seal
X 100 ~— 90
° o 50
— )
.E 6.0 ‘\ g
Z. lnStantag;ngLrJ;tion ranA %)_ 0 20 40
g 40 5 With oil seal
o = 100
o o T~
= 20 - 15
; ) S~ 250
ConTlnuous‘ opera‘tlon raTge I~ &
0.0
0 1000 2000 3000 4000 5000 6000 7000 0 20 40
Speed [r/min] Ambient Temperature [C]
(mm)
LL | 1223 | 1593

210

019 h6
670 h7

4-9 6.6
M8 (L214 mm)
[

LL 35
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2. Specifications

1. Motor

0 iy

Motor Model : M5A100 C (11 [] []* =

%)
speciication speciicatons I
e}
Rotor inertia - Middle Usage - Holding =
Fitting flange size mm 130 sq. Rated voltage V DC 24V +10% g'_
) Without brake 5.6 Rated current A 1.0 o
Approximate mass : kg PP @
With brake 7.0 Static friction torque N-m = 9.55
Compatible amplifier model - SD3100C412 Suction time ms =120
Voltage \Y AC200 Vto 240V Release time ms =30 =
Rated output W 1,000 Release voltage \ zDC1V <
(o]
Rated torque N-m 4.77 g
Instantaneous maximum torque N-m 14.3 -
Rated current(stall current) A 5.6 Specifications
Instantaneous maximum current A 16.8 Radial N 490
Rated revolving speed 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
Without brake 4.56
ﬁ]%tr%ramoment of . X107 kg-m?
With brake 6.24
Rotational Speed vs. Torque Derating Curve
15.0 At AC 200 V
\ Three-phase = Without oil seal
R 100
12.0 \ i =
. N X&Ete-phase 8 0
£ 9.0 \ &
Z‘ Instantaonpeggiion range \\\ %)_ 0 20 40
% 6.0 6 With oil seal
o \ | = 100
o ke,
= 30 o}
)
Continuotrs operation‘ range g 0
0.0
0 1000 2000 3000 4000 0 20 40
Speed [r/min] Ambient Temperature [C]
(mm)
LL 128.0 153.0
KB2
R LM 97.0 122.0
KB LR 55.0
© KB1 575
il 9 KB2 116.0 141.0
=<
“leg O 8ho KB3 - 102.8
6
L1 ! Depth20
| H
51 20l
LL LR
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2. Specifications

1. Motor

Motor Model : M7A100 C (11 [ []* =

= gl

Speciications Specifcations

Rotor inertia - High Usage - Holding
Fitting flange size mm 130 sq. Rated voltage V DC 24V +10%
) Without brake 7.6 Rated current A 1.0

Approximate mass : kg P
With brake 9.0 Static friction torque N-m = 9.55
Compatible amplifier model - SD3100C412 Suction time ms =120
Voltage \Y AC200 Vto 240V Release time ms =30
Rated output W 1,000 Release voltage \ zDC1V
Rated torque N-m 4.77
Instantaneous maximum torque N-m 14.3
Rated current(stall current) A 5.6 Specifications
Instantaneous maximum current A 16.8 Radial N 490
Rated revolving speed 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 e 4.17
constant With brake 4.43
Electrical time constant ms 10.1
Without brake 249
Rot%r moment of . X107 kg-m?
Inertia With brake 26.4
Rotational Speed vs. Torque Derating Curve
15.0 At AC 200 V
\ Three-phase = Without oil seal
R 100
12.0 \ i =
. N X&Ete-phase 8 0
£ 9.0 \ &
Z‘ Instantaonpeggiion range \\\ %)_ 0 20 40
% 6.0 6 With oil seal
o \ | = 100
o ke,
= 30 o}
)
Continuotrs operation‘ range g 0
0.0
0 1000 2000 3000 4000 0 20 40
Speed [r/min] Ambient Temperature [C]
(mm)
LL 163.0 188.0
KB2
kB3 LM 132.0 157.0
KB LR 70.0
© KB1 92.5
il 9 KB2 151.0 176.0
5/~
“leg O 8ho KB3 - 137.8
6
L1 ! Depth20
| H
51 20l
LL LR (om)
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2. Specifications

1. Motor

1.5 kW

Motor Model : M5A150 C (11 [] []* =

15<W

(%)
3
Rotor inertia - Middle Usage - Holding =
Fitting flange size mm 130 sq. Rated voltage V DC 24V +10% g'_
) Without brake 7.0 Rated current A 1.0 o
Approximate mass : kg PP 7
With brake 8.4 Static friction torque N-m = 9.55 &
Compatible amplifier model - SD3150C612 Suction time ms =120
Voltage \Y AC200 Vto 240V Release time ms =30 =
Rated output W 1,500 Release voltage \ zDC1V <
Rated torque N-m 7.16 gr
Instantaneous maximum torque N-m 21.5 -
Rated current(stall current) A 9.0
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 X10"*kg-m? 6.67
inertia With brake 8.35

Rotational Speed vs. Torque Derating Curve

25.0 At Three-phase AC 200 V _ Without oil seal
\ X 100
20.0 \ o .
— -+
©
f_E 15.0 o
Z. Instantaneous operation range N % 0 20 40
% 10.0 g— With oil seal
g = 100
F 50 T~ 3
i 250
Continuotrs operation‘ range g
0.0
0 1000 2000 3000 4000 0 20 40
Speed [r/min] Ambient Temperature [C]
(mm)
LL 145.5 170.5
KB2 = LM 1145 1395
130
L KBT ] . (R 55.0
o KB1 75.0
N I 8 45 KB2 1335 158.5
=g
°°39’ o ——] (- BH9 KB3 - 120.3
< \me
L1 Depth20
12116
3 L R M8(L218 mm)
[ o (mm)
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2. Specifications

1. Motor

Motor Model : M7A150 C [ [][]

S

== gfjug

Speciications Specifcations

Rotor inertia - High Usage - Holding
Fitting flange size mm 130 sq. Rated voltage V DC 24V +10%
) Without brake 9.0 Rated current A 1.0
Approximate mass : kg P
With brake 10.4 Static friction torque N-m = 9.55
Compatible amplifier model - SD3150C612 Suction time ms =120
Voltage \Y AC200 Vto 240V Release time ms =30
Rated output W 1,500 Release voltage \ zDC1V
Rated torque N-m 7.16
Instantaneous maximum torque N-m 21.5
Rated current(stall current) A 9.0 Specifications
Instantaneous maximum current A 27 Radial N 490
Rated revolving speed 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
Without brake 37.12
Rot%r moment of . X107 kg-m?
Inertia With brake 38.65
Rotational Speed vs. Torque Derating Curve
15.0 At AC 200 V
\ Three-phase — Without oil seal
X 100
12.0 \ _
— N X&Ete-phase 8 0
£ 9.0 \ &
Z‘ Instantaonpeggiion range \\\ %)_ 0 20 40
% 6.0 6 With oil seal
o \ | = 100
o ke,
= 30 o}
)
Continuotrs operation‘ range g 0
0.0
0 1000 2000 3000 4000 0 20 40
Speed [r/min] Ambient Temperature [C]
(mm)
LL 180.5 205.5
KB2
KB3 LM 149.5 1745
L KBT 2130 LR 70.0
= KB1 110.0
N g 45 KB2 1685 1935
o
g O _ -89 KB3 - 155.3
=\
L] ! Depth20
| H
12116
3 L R M8(L218 mm)

(mm)
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2. Specifications

1. Motor

Motor Model : M5A200 C [ 11 [ []* =

2w ghi

)
Speciications Speciications E
e}
Rotor inertia - Middle Usage - Holding =
Fitting flange size mm 130 sq. Rated voltage V DC 24V +10% g'_
) Without brake 8.4 Rated current A 1.0 o
Approximate mass : kg PP @
With brake 9.8 Static friction torque N-m = 9.55
Compatible amplifier model - SD3200C812 Suction time ms =120
Voltage \Y AC200 Vto 240V Release time ms =30 =
Rated output W 2,000 Release voltage \ zDC1V <
(o]
Rated torque N-m 9.55 g
Instantaneous maximum torque N-m 28.6 -
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 e 0.58
constant With brake 0.69
Electrical time constant ms 12.2
Without brake 8.70
Rot%r moment of . X107 kg-m?
Inertia With brake 10.38
Rotational Speed vs. Torque Derating Curve
30.0 At Three-phase AC 200 V
— Without oil seal
250 \ & 100
\ °
£ 200 5%
Z. 1501 Instantaneous operatior;ange % 0 20 40
g E- With oil seal
o 100 £ 100
|9 \ ho]
50 2 50
Continuotrs operation‘ range g
0.0
0 1000 2000 3000 4000 0 20 40
Speed [r/min] Ambient Temperature [C]
(mm)
LL 163.0 188.0
KB2
KB3 o LM 132.0 157.0
KB LR 55.0
= KB1 925
N g 45 KB2 1510 1760
o
g O _ -89 KB3 - 137.8
= e
L1 ! Depth20
| H
126
3 L R M8(L218 mm)
(Jmm

(mm)
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2. Specifications

2. Encoder

1. Specifications

Motor model MOODODOO coog e MODOOE C OOo A+
Resolution Incremental 17 bit Absolute 17 bit
Environmental ~ Ambient operating temperature 0 to 85C
requirements External disturbance magnetic field +2 mT (20 G) or below
Voltage DC 4.5 to 5.5 V (Power supply ripple = 5%)
Power supply ) ) .
Current consumption 160 mA typ.(Not including rush current)
Voltage - DC24to42V
External battery ) i
Electrical Current consumption - 10 uA typ. ©V
specifications Multi-turn count - 65,536 counts
Maximum revolving speed 6,000 r/min
Count-up direction CCw 2
Input/output type Differential transform
Communication  Transmission method Half-duplex asynchronous serial communication
specification Communication speed 2.5 Mbps

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

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

Precautions

Using the motor with rotations of 180 degrees or less will reduce the encoder's rotational accuracy.
For a motor equipped with a brake, follow the brake voltage and polarity specifications.
If the brake voltage is less than 12 V or the polarity is reversed, the encoder's rotational accuracy will be reduced.
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2. Specifications

3. Amplifier

1. Models

Control Number

Compatible Motor

w

g
®
)
=
0
Q
[
(©)
>
(%}

Rated Output

Y M50005CO000* * 50 W
Z M50 10CcOOOO* * 100 W

1 MOBO20COOO* * 200 W w
2 MOB O 4 0COOOO* * 400 W >
3 MOBO75COOO0* * 750 W %
4 MIOOA 100 COOO0* * 1 kW ET
6 MOA150COO00* * 1.5 kW @
8 M5A200CO0O0* * 2 kw

Input Power Supply
\ Main Circuit Power \ Control Power

Code
C | AC200 V10 240V | DC24 V

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

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

005 50 W
010 100 W
020 200 W
040 400 W
080 750 W
100 1 kW
150 1.5 kW
200 2 kW

Amplifier / Motor Combinations

o Motor Rated

SD3 005 CY12
SD3 010 CZ12
SD3 020 C112
SD3 040 C212
SD3 080 C312
SD3 100 C412
SD3 150 C612
SD3 200 C812

M5B 005 C [T *,
M5B 010 C OO =,
M3B 020 C O =,
M3B 040 C O =,
M3B 075 C LIILICT *,
MS5A 100 C OO =,
MS5A 150 C LIILIED =,
M5A 200 C OO =

M5G 005 C e =
M5G 010 C IO **
M7B 020 C O]
M7B 040 C OO =
M7B 075 C L]
M7A 100 C OO =
M7A 150 C Lo =

50 W
100 W
200 W
400 W
750 W

1 kW
1.5 kW

2 kW

Use a motor and the amplifier in a correct combination.

VAV

SD3 Series Instruction Manual
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2. Specifications

3. Amplifier

2. Names of parts

Amplifier:

Mounting holes

[Sowl [10owW] 2oow <oow

CN3 PC communication connector

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

Setting panel

Used for parameter setting, tuning,
and status display

Motor power connector

UVW: Motor power output
B1 B2: Regenerative resistor connection

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

FG(Protective earth) terminal

Used for parameter settings, tuning,
and status display in the dedicated
software "Servo Studio”

CN1 User I/O connector

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

CN2 Encoder connector

Encoder connection

Mounting notch

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

Hazardous voltage display LED

Two terminals:
M4x8 mm screw with spring washer

Amplifier:

Mounting holes

2 5.5 (one location)
The recommended screw: M5 X 12 mm, with spring washer

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

750w

CN3 PC communication connector

Setting panel

Used for parameter setting,
tuning, and status display

FATEK

Motor power connector
UVW: Motor power output
Main power connection

B1 B2: Regenerative resistor connection
L1 L2: Single-phase AC200 V input

Hazardous voltage display LED

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

FG(Protective earth) terminal

Two terminals:
M4x8 mm screw with spring washer

Used for parameter settings, tuning,
and status display in the dedicated
software "Servo Studio"

CN1 User I/O connector

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

CN2 Encoder connector

Encoder connection

Mounting notch

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

3. Amplifier

Amplifier: LIkw ] 1SkwW 2xw

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

The recommended screw: M5x12 mm and 8 mm, with spring washer Used for parameter settings, tuning,

and status display in the dedicated
software "Servo Studio”

w
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Setting panel

Used for parameter setting,
tuning, and status display

spyndwy ¢

CN1 User I/0O connector

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

Motor power connector
UVW: Motor power output
Main power connection

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

Hazardous voltage display LED M

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

FG(Protective earth) terminal

Two terminals:
M4x8 mm screw with spring washer

CN2 Encoder connector
Encoder connection

Mounting notch

@ 5.5 (one location)

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

3. Amplifier

3. Specifications

Basic Specifications

Specications

Model
SD3 LILICIEIE) 12
Compatible Motor M5[J005 M5[1010 MIB020 M[JB040 M[IBO75  MIJA100  MLIA150 M5A200
External dimensions (See "Dimensions" beginning on page 30.)
Weight (Kg) 0.7 0.8 1.0 1.6
Main circuit power Single-phase AC200 V to 240 V Three-phase AC200 V to 240 V ¢
P +10% 50 /60 Hz +£10% 50/ 60 Hz
Control power (2 DC24V +£10%
Input Input current Single-phase : 9.7
power (Arms typ) e 12 24 = = Three-phase : 5.1 ol S
Control power 170 210 260 240 350
Current Consumption
(MA Typ.) (Rush current apprpx.1.4 A)
Control type Three-phase PWM inverter sine-wave driven
Output Rated current (A) 0.7 1.0 1.7 2.7 4.3 5.6 9.5 12.2
Rating Output frequencies(Hz2) 0 to 500 0 to 250

17 bit single-turn absolute

EMERRER {EetlozEs (The product can function as a multi-turn absolute type when batteries are added.)

8-point (24 VDC system, photo-coupler input insulation) inputs whose functions are

Control Input switched by the control mode
signal o 8-point (24 VDC system, open-collector output insulation) outputs whose functions are
utput }
switched by the control mode
Analog At ) . .
signal Input 1-point (£10 V) input whose functions can be switched by the control mode
Inout RS-422 differential
) P Open-collector
Pulse signal . .
Output Encoder feedback pulse (A—/B—/Z-phase), RS-422 differential output

Z-phase pulse through open-collector as well

Communication function USB : connection to PC with "Servo Studio" installed
RS-485 : host remote control communication (multi-drop compatible)
Amplifier status display function 6 digits of 7-segment display on Setup Panel Normal/Error
Amplifier status display function display on STATUS LED
Green light when Power ON Normal, Red light when Power ON Error, Dim when Power OFF

Regeneration function A regenerative resistor may be installed externally
Dynamic brake None (9

4 (=" B Preparation
Control mode Position Control, Velocity Control, Torque Control
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2. Specifications

3. Amplifier

Environmental Specification

Speciications

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

Atmosphere for operation and
storage

Altitude

Vibration

Dielectric strength
Electric shock protection
Overvoltage category

Installation environment

0 to 55°C (*5.*6)
—20 to 65C
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20 to 85% RH(no condensation)

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

spyndwy ¢

= 1,000 m

<5.8m/s’ (0.6 Q)
10 to 60 Hz (no continuous operation allowed at frequency of resonance)

AC 1,500 V for one minute across the primary and FG

ClassI(mandatory grounding)

Pollution degree 2
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2. Specifications

3. Amplifier

Functions Specifications

Position Control Mode

Specilcations

Servo ON, alarm reset, command input not allowed, emergency stop, deviation counter clear,
2-stage torque limit, CCW/CW run not allowed, ABS data demand, homing start

Control input

Alarm status, servo status, servo ready, under torque limit, brake release, positioning
Control output complete, motion complete, alarm, dynamic brake release, ABS data transmitting,
homing complete

-
c
®  Maximum command pulse RS-422 differential: 4 Mpps
g frequency Open-collector: 200 kpps
C
. +7) pulse and direction (PLS + DIR), quadrature phase difference pulse (A-phase + B-phase),
Input pulse signal form positive or negative pulse (CCW + CW)
Command pulse-paired ratio ratio A/B: 1/1,000 < A/B < 1,000
P P Setting range A: 1 to 65,535, Setting range B: 1 to 65,535
—  Controlinout Servo ON, alarm reset, deviation counter clear, motion start
% P point selection 16, home position sensor input, homing start
S
D Alarm status, servo status, servo ready, under torque limit, brake release,
S Control output homi h
5 oming complete, motion complete
2,
=
= Operation mode Point table, communication operation
Smoothing filter FIR Filter
Damping control Enabled

Velocity Control Mode

Specilcations

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

Control input

z 2-stage torque limit, CCW/CW run prohibited

QV

R

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

o

[}

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

=1

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

<

o

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

Smoothing filter IIR Filter, FIR Filter
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3. Amplifier

%)
Torque Control Mode S
0,
Speciications )
—t
. Servo ON, alarm reset, command input not allowed (zero clamp command) o
g Control input 2-stage torque limit, CCW/CW run prohibited =
o
0: Control output Alarm status, servo status, servo ready, under torque limit, brake release
Q w
é -
©  Torque command input Input voltage, —10 V to +10 V (max speed is reached at = 10 V) 5
T
Smoothing filter IR Filter (_—Dh'

Common Features

Specifcatios

Speed observer Available

Auto-tuning Available

Encoder output Division

/Multiplication Available

Available through the SD3 series setup software "Servo Studio”
Tuning with the setup panel on the amplifier front side

Overvoltage, low voltage, Overcurrent, Abnormal temperature, Overload,
Encoder error

Tuning & Function Setup

By hardware

Protective
functions . - .

By software Overspeed, Position deviation too high, Parameter errors
Alarm Log Can be referenced with the setup software "Servo Studio"
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2. Specifications

3. Amplifier

Notice

*1) In the Amplifier SD3100C412 (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.

Amplifier Model SD3100C412
Compatible Motor L 11<W] (M5A100C CJOEO **., M7A100C CIOIEIH *)

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 input) Rated at 8.6 A (200 VAC input)
Input Current  Rated at 3.8 A (230 VAC input) Rated at 7.3 A (230 VAC input)
Up to approximately 13 A Up to approximately 23 A

*2) Use SELV (Safety Extra Low Voltage/Non-Hazardous Voltage) power supply with reinforced isolation from hazardous voltage.

As a countermeasure against amplifier failure, install overcurrent protection or use power output capacity of no
higher than 100 W.

The current consumption values in the table assume that no I/0 signals except the Servo-On signal are connected.
Current consumption by all 17O signals in use must be added up.

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

*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 "Servo Studio".

(=" B Preparation
(== B Setting Parameters
=4) SD3 series amplifiers are equipped with a software-based dynamic braking function to stop the equipment.

This dynamic braking function does not necessarily work in case of disconnection from control power such as
amplifier failure and power outage.

If you are to make your own dynamic brake circuit, perform thorough testing before actual use.

(=" B Preparation

*5) When mounting amplifiers to an enclosure such as a protection case, install a cooling devise, or secure required
clearance around it so that ambient temperature will not rise above the specification temperature.

([==" B Preparation

*6) For 2 kW amplifier (SD3100C412), refer to the following temperature derating curve.

maximum temperature rating 55C

100
80
60
40
20
0

Load Factor[%]

0 10 20 30 40 50 60

Ambient Temperature [C]

*7) The minimum time interval varies depending on input format.
(=" @ Connections
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2. Specifications

3. Amplifier

Overload Detection Feature

SD3 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.
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2. Specifications
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| 4. Dimensions |

4. Dimensions

Figure 1
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Figure 3
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3. Preparation

1. Installation

Installation and Operating Environment

Ensure that the environments for installation and operation

meet the requirements specified in this document. i i

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

H The control power 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 5 minutes after the main power shut off.
W Never attempt to replace a fuse.
B The amplifier of 750 W or more has a cooling fan on the right side.
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

SD3 Series Amplifiers are not waterproof. A

The protective enclosure rating of motors depends on the rated output.
50 W to 750 W : IP65
1 kW to 2 kW :IP67
(except for the shaft output component and the connectors)
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3. Preparation
1. Installation

1. Motor Installation

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

Recommended Motor Mounting Screws

o
=
D
o
Q
=
Q
=5
o
S

Motor Model Mounting Hole |Hexagon socket head bolt 5
50 W: 4
2-2 45 M4 X 12 mm or more S
100 W: =
(=
200 W: [9)
4-2 55 M5 X 12 mm or more =}
400 W:
750 W:  4-2 6.6 M6 X 14 mm or more
1 kW:
Mounting Hole 1.5kW: 4-29.0 M8 X 18 mm or more
2 kW:

Installation Precautions

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

The motor shaft has anti-rust oil applied at the time of shipment. Before installing the motor, wipe off the oil completely
Perform precise axis alignments. Otherwise, the motor operation will cause vibration or result in shorter service life
of the motor.

Shock and Impact Force

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

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

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

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

SD3 Series Instruction Manual 3



3. Preparation
1. Installation

Connection with Machines

Use a coupling to absorb angle and direction deviations so that the motor shaft load will be less than the rated
allowable axial load.

Otherwise, the bearing life in the motor will be shorter, or the shaft may become damaged.

If you are using a rigid coupling, install it very carefully such that the axial misalignment will be minimal. (Using a
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 OilSeal

SD3 series 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.
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3. Preparation
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
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S

Mounting Orientation and Clearance -
When installing amplifiers, secure required clearances for )
protective enclosures and control panels for heat dissipation A S
and air flow.
Exhaust direction
A Vertical direction
Enclosure
50 mm or more
9] 5/ [N p oy i /) () (]
. B ¢ ° (=] -
- Slesel | 5 [lilsz=2] | 5 -
£ E|T £ C s £ £
£ £ ﬂ £ £ £
] ° ‘l] ° ° ]
—>|| [l ||l - —
| — —
[ N
; g
Seofl |t = 150k
(SD3040C212) (SD3080C312) (SD3100C412) (SD3200C812)
50 mm or more

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

B 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 55C.

l 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.
M 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.
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3. Preparation
1. Installation

Mounting Amplifiers

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

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

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

SD3 Series Instruction Manual



3. Preparation

2. System Wiring

uoieledald E

Be mindful when wiring and handling high voltage materials

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

FG connection is a must.

SULIAN WBISAS 7

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.

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

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

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

The encoder cable length must be 20 meters or less.

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

SD3 Series Instruction Manual 7



3. Preparation

2. System Wiring

1. System Wiring

Wiring Pattern 1 [sowl]l [1oow] 2oow <oow

Main circuit power

[EJOE]| Circuit breaker
Eﬁ Surge absorber

MExplanatory notes
A —A— High Voltage

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

Control power DC24 V
r

Noise filter

| Servo-Studio

Servo Studio

Host control

Control power DC24 V[ equipment

Electromagnetic contactor i &

I T ]

1/O cable

Encoder cable

[6] Regenerative resistor
£l
SeeeR) >
VAN B :
£

Motor power cable

To connect to
the Dedicated
ower supply unit

Hinstallation, Using

Pollution degree 2 (IEC 60664-1)
Overvoltage Category I (IEC 60664) Power supply for holding brake
DC24V

Encoder connector
Incremental
Absolute

0
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3. Preparation

2. System Wiring

Wiring Pattern 2 7S0OW

Main circuit power BExplanatory notes
A —A— High Voltage

E@a Circuit breaker — Non-dangerous voltage cable

® @ Ground resistance : 100 Q max.
™ Surge absorber

Control power DC24 V
r

| Servo-Studio

Servo Studio

Noise filter

Host control
Control power DC24 V[ equipment

Electromagnetic contactor o =
clelelole] Regenerative resistor
- A
SRIERE] 1/0 cable
A I I Encoder cable
- Motor power cable
\
\

; A Motor power cable

To connect to the Dynamic braking unit

a Brake control circuit

To connect to
the Dedicated
ower supply unit

Encoder connector

Incremental

Absolute
Minstallation, Using 4

Pollution degree 2 (IEC 60664-1) ]
Overvoltage Category I (IEC 60664) Power supply for holding brake
DC24V il

SD3 Series Instruction Manual
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3. Preparation

2. System Wiring

Wiring Pattern 3 LIlkw | 15w 2xw

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

Main circuit power

Circuit breaker

Surge absorber
power DC24 V

Control
I

Servo-Studio

Servo Studio

Noise filter

Host control
Control power DC24 V[ equipment

Electromagnetic contactor
clelelole] Regenerative resistor —
& L=
EEEE) ﬂ I/0 cable
Uy il
Encoder cable

A &
ot [ u Motor power cableA \\
\ ) j . ]
L2|f|@|
\ 5 E— 5

Both single- and three-phase power supply are
available to a 1 kW amplifier. In case of single- | s H@)o
phase power supply, connect to terminal L1
and L3. (Do not use terminal L2)

Only three phase power supply is available to a
1.5 kW amplifier and a 2 kW amplifier.

—=L Brake connectof

A Motor power cable

Motor power
connector

<s

To connect to the Dynamic braking unit
(Only “SD3100C412” = 1kW)

Encoder
% connector
g Brake control circuit M

To connect to 0 D
the Dedicated -
ower supply unit
Minstallation, Using ]
Pollution degree 2 (IEC 60664-1)
Overvoltage Category I (IEC 60664) Power supply for holding brake
DC24V 4 i
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3. Preparation

2. System Wiring

2. Connecting Equipments 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 240V *10% 50/60 Hz
1 kW to 2 kW :Three-phase AC200Vto 240V £10% 50/60 Hz

o
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o
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Q
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o
S

- When having single-phase power wired to a 1 kW ampilifier, 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.

Control power
This is power supply of DC24V + 10% for amplifier control power, 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.

SULIAN WBISAS 7

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 and FG cables:
For 50 W to 750 W : AWG18 7/ 600 V breakdown voltage or equivalent
For 1 kW to 2 kW : AWG14 / 600 V breakdown voltage or equivalent

Motor power cables:
For 50 W to 750 W : AWG18 / 300 V breakdown voltage or equivalent

For 1 kW to 2 kW  : AWG14 / 300 V breakdown voltage or equivalent

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/0 cable:
AWG26 / 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.

Single-phase: EW32AAG-2P020B
Sl FUji Electric Co Ltd gep
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.
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2. System Wiring

Noise filter

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

Single-phase: SUPF-EX [I[]1-ER-6
Three-phase: 3SUPF-BE [I[[]-ER-6- []

ISCRMIRIEERE Ok AYA Electric Industries Co Ltd

Product

Included in SD3 series amplifier's EMC testing.
Select the capacity and other characteristics according to your entire system configuration.

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.

ASSNRR FUji Electric Co Ltd SK06G-E10

Product

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.

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

iSlR  OKAYA Electric Industries Co Ltd

Included in SD3 series amplifier's EMC testing
Signal line noise filter/ferrite core

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

Feeneesel  SEIVWA ELECTRIC MFG. CO., LTD. | EO4SR401938
Product (MISUMI Corporation) (ATCK-1130)

Included in SD3 series amplifier's EMC testing

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 W to 750 W: CANT00S 47 QJ
ISSSMRIEEEY hiba Techno Co., Ltd. For 1 kW., 1.5 kW : CAN400S 30 QJ
For 2 kW : CAN750S 200QJ

Product

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

Motor Rated output 100 W 200 W 400 W 750 W 1.5 kw

Regeneration Resistance 40 Qto 50 Q 30Q 200

Regeneration Allowable

Wattage 20 W 40 W 60 W
600 W t

Recommended Wattage 100 W to 200 W 400 W to 800 W 1200 WO

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.
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2. System Wiring

Dynamic brake

This product is not equipped with a dynamic brake feature. Use the following circuit example when building a
dynamic brake circuit.

Select a cement resistor of 6.8 Q 10 W.

Select coil surge protection relays with diode.

For wiring with the motor power line, UL wires (AWG18 / 600 V or equivalent) are recommended.

U
\%

Motor
W P,

R

Resistor with ceramic core
BWR10C6R8J (KOA)
6.8 Q/10 W

o
=
D
o
Q
=
Q
=5
o
S

SULIAN WBISAS 7

Do not be connected to reverse.
24V

19 (DBRK+)

—O———————————0 —0--0—-

20 (DBRK-)
L 3 CR1
Relay LY2N-D2 DC24 (OMRON)

G24v Socket  PTFO8A (OMRON)

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

Model Code

R Relay OMRON LY2N-D2 DC24V
ecommended
Product Relay socket OMRON PTFO8A

Resistor with ceramic core KOA BWR10C6R8J

Grounding

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

2. System Wiring

3. Wiring to the Connectors

Motor Connector Pinout
Motor

Encoder Connector

* Incremental

Z 2 Housing: 172168-1
Contact: 170363-1
(Tyco Electronics JAPAN)
an - Absolute
AB Housing: 172169-1
AR Contact: 170363-1

(Tyco Electronics JAPAN)

Brake Connector

(5ol 1oowWl 2oow <ocow 7sow

<m———— .}:
+ Incremental

Housing: 172165-1

Housing:172167-1

{ Contact: 170363-1
f °§‘K (Tyco Electronics JAPAN)
Motor Power Connector
i

Housing: 172160-1
Contact: 170365-1
(Tyco Electronics JAPAN)

+ Absolute
Housing: 172161-1
Contact: 170365-1
(Tyco Electronics JAPAN)
Wires: AWG22 (Power),
AWG24 (Signal)

Housing: 172157-1
Contact: 170366-1

(Tyco Electronics JAPAN)
Wires: AWG22

- |

d 1] Contact: 170364-1 Housing: 172159-1
| 3| (Tyco Electronics JAPAN) Contact: 170366-1
- (Tyco Electronics JAPAN)
L pin orientations are viewed this way <= Wires: AWGT8 (UL)

1 U Motor power U-phase

2 Vv Motor power V-phase
Motor Power

3 W Motor power W-phase

4 FG Motor frame ground

1 BRK+ Brake power supply DC24V
Brake “"

2 BRK— Brake power supply GND

1 - (No Connect)

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

5 SG Signal ground

6 SHIELD Shield

1 BAT External battery 2

2 - (No Connect)

3 SHIELD Shield

4 +D Serial communication data: +Data
(E/Sggsliie) 5 -D Serial communication data: —Data

6 - (No Connect)

7 VCC Encoder power supply: +5 V

8 SG Signal ground

9

(No Connect)

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

Motor LIlkw | 15w 2xw

o
=
D
o
Q
=
Q
=5
o
S

Encoder Connector - Incremental / Absolute

Straight Plug: ~ CM10-5P10S-[J-D
Right Angle Plug: CM10-AP10S-[]-D

+ Incremental / Absolute
CM10-R10P-D (D7)

(DDK) O:S,Mor L
(DDK) N
Wires: AWG22 (Power), L
AWG24 (Signal %)
Brake Connector Gignab o
: CM10-R2P-D (D7) R dinly Straight Plug: CM10-SP2S-[1-D 3
(ODK) (FIEEE- Rent Angle Plug: cM10-AP25-0-D =
2 J:S,MorlL =
(DDK) 2
Motor Power Connector ... Wires: AWG18 o
: JLO4V-2E18-10PE-B-R
(JAE) L
- Straight Plug: JLO4V-6A18-10SE-EBR
Right Angle Plug: JLO4V-8A18-10SE-EB-R
(JAE)

Wires: AWG14 (UL)

Pin orientations are viewed this way <@

Motor power U-phase

Motor Power B Vv Motor power V-phase
C W Motor power W-phase
D FG Motor frame ground
. - 1 BRK+ Brake power supply DC24V
2 BRK— Brake power supply GND
1 VCC Encoder power supply: +5 V
2 SG Signal ground
3.4 - (No Connect)
Egifgjni;ntal) 5 +D Serial communication data: +Data
6 -D Serial communication data: —Data
7.8.9 = (No Connect)
10 SHIELD  Shield
1 VCC Encoder power supply: +5 V
2 SG Signal ground
3 - (No Connect)
4 BAT External battery 2
(E:;Sc?lirte) 5 +D Serial communication data: +Data
6 -D Serial communication data: —Data
7.8 - (No Connect)
9 SG Signal ground
10 SHIELD Shield

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

Amplifier Connectors and Pinouts

Amplifier

PC Communication Connector

UCB0SC-MB-5ST (Hirose Electric)

User I/0O Connector

DFO2RO50NAT (JAE)

Encoder Connector

3E106-2230KV (3M)

Motor Power Connector

2092-1325 (WAGO JAPAN)

Main Circuit Power Connector

2092-1422 (WAGO JAPAN)

(SoWll oow] 2oow =oow

USB mini B

Plug 10150-3000-PE (3M)
Cover 10350 (3M)
or Equivalent alternatives

Wires: AWG26

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

2092-1525 / 002-000 (WAGO JAPAN)

Wires: AWG18 (UL)

2092-1102 / 002-000 (WAGO JAPAN)

Wires: AWG18 (UL)

Main Circuit Power L1L2
uvw /
Motor Power B1B2
Encoder CN2
PC Communication CN3
User I/0 CN1

N = 00w 2N

w
o oot
~

AW N =

5

L2

<

B2
VCC
SG
+D
—-D
FG
VBUS
D—
D+

SG

Main power cable 1

Main power cable 2

Motor power U-phase

Motor power V-phase

Motor power W-phase

Regenerative resistor connection (+)
Regenerative resistor connection (—)
Encoder power supply +5V

Signal ground

(No Connect)

Serial communication data +Data
Serial communication data —Data
SHIELD wired to the connector casing
USB power supply +5 V

USB data —

USB data +

(No Connect)

USB signal ground

Route power and signal wiring suitable for your operation mode.

([==" H Connections
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2. System Wiring

Amplifier 7S0W

PC Communication Connector
UC60SC-MB-5ST (Hirose Electric)

o
=
D
o
Q
=
Q
=5
o
S

USB mini B

User 1/0O Connector
DF02RO50NAT (JAE)

Plug  10150-3000-PE (3M)
Cover 10350 (3M)
or Equivalent alternatives

Wires: AWG26

SULIAN WBISAS 7

Encoder Connector
3E106-2230KV (3M)

Connector 3E206-0100KV  (3M)

Cover 3E306-3200-008 (3M)
Wires: AWG22 (Power), AWG24 (Signal)
Motor Power nn r
otor Power Connecto
2092-3323 (WAGO JAPAN) 2092-3523 / 002-000 (WAGO JAPAN)
Wires: AWG18 (UL)

2092-1104 / 002-000 (WAGO JAPAN)

Wires: AWG18 (UL)

Main Circuit Power Connector
2092-1424 (WAGO JAPAN)

1 B1

Regenerative resistor connection (+)

o L1L2 / 2 B2 Regenerative resistor connection (-)
Main Circuit Power )
B1B2 3 L1 Main power cable 1
4 L2 Main power cable 2
1 U Motor power U-phase
Motor Power Uvw 2 V Motor power V-phase
3 W Motor power W-phase
1 VCC Encoder power supply: +5 V
2 SG Signal ground
3,4 - (No Connect)
Encoder CN2 . o
5 +D Serial communication data: +Data
6 -D Serial communication data: —Data
- FG SHIELD wired to the connector casing
1 VBUS USB power supply: +5 V
2 D— USB data: —
PC Communication CN3 3 D+ USB data: +
4 - (No Connect)
5 SG USB signal ground
User /0 NI Route power and signal wiring suitable for your operation m([)%: Il Connections
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2. System Wiring

Amplifier

PC Communication Connector

UCB0SC-MB-5ST (Hirose Electric)

User 1/0O Connector

DFO2RO50NAT (JAE)

Encoder Connector

3E106-2230KV (3M)

Motor Power Connector

2092-3323 (WAGO JAPAN)

Main Circuit Power Connector |,
2092-3425 (WAGO JAPAN)

©
CHARGE

©&

@

1 B1

o L1L2L3 /
Main Circuit Power B1B2
Motor Power Uvw
Encoder CN2
PC Communication CN3
User 170 CN1

N = W N = 0w N

w
o ot
~

A W N -

5

B2
L1
L2
L3
u
\Y
W
VCC
SG
+D
-D
FG
VBUS
D—
D+

SG

LW ] 1Skw 2xw
USB mini B
Plug  10150-3000-PE (3M)
Cover 10350 (3M)
or Equivalent alternatives
Wires: AWG26
Connector 3E206-0100KV  (3M)

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

2092-3523 / 002-000 (WAGO JAPAN)

Wires: AWG18 (UL)

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

Description
Regenerative resistor connection (+)

Regenerative resistor connection (—)
Main power cable 1 “"

Main power cable 2 ¢?

Main power cable 3 7

Motor power U-phase

Motor power V-phase

Motor power W-phase

Encoder power supply: +5 V

Signal ground

(No Connect)

Serial communication data: +Data
Serial communication data: —Data
SHIELD wired to the connector casing
USB power supply: +5 V

USB data —

USB data +

(No Connect)

USB signal ground

Route power and signal wiring suitable for your operation mode.

([=="" H Connections

=1)When having single-phase power wired to 1kW amplifiers (SD3100C412), connect the primary circuit power to L1 and L3.

*2)Do not connect when using with single-phase power.
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2. System Wiring

4. Accessory Connector

Connector Parts

/— Gripping plate with a sliding connector release
| Orange-colored part: Connector release

o
=
D
o
Q
=
Q
=5
o
S

Pushbutton
(orange part) »
' E“ .LLocking latch

N

Stripping cables with recommended tools w

2

Model Code 3

Use this tool to connect or disconnect a cable to a connector. g

Pushbutton 210-720 (standard type made in Europe) - - - @ =

WAGO JAPAN

Tools 210-120)  (standard type made in Japan) - - - @ @ o/ 6 ®

210-350/01 (short type) SRR

Use this tool to make a clean cut without damaging
Wire Stripper ~ WAGO JAPAN  wires.
206-124 (QUICKSTRIP 10)

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

Specialized Ferrule (recommended)

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

Model Code
Insulated ferrule with sleeve
WAGO JAPAN 216-203, red sleeve (for AGW18)
216-206, blue sleeve (for AGW14)

Ferrule
Non-insulated ferrule (no sleeve)

WAGO JAPAN 216-143 (for AWG18)

216-106 (for AWG14)

Ferrule crimping tool WAGO JAPAN  206-204
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Connecting the connectors

Primary circuit power
connector

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

Motor power connector

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

Disconnecting the connectors

Primary circuit power
connector

The connector is fixed with the locking latch.

Push in the orange-colored
connector release.
Pull out the connector.

Motor power connector

Keep pressing the top lever to the arrow direction
and pull out the connector.
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Wire connection

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

Primary circuit power
connector

)
=
D
o
Q
=
Q
=5
(©)
S

Pushbutton

Motor power connector

SULIAN WBISAS 7

Pushbutton

Wire disconnection

While pushing in the pushbutton, pull out the cable.

= PUShbutton

Primary circuit power
connector

=

Motor power connector

Pushbutton
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2. System Wiring

5. Cables

Recommended cable wires

Connection cables required for this product are sold separately.

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 AWG uL Vel Note
Rating Rating

Motor power

(=750 W) 18 2517 105C 300V

Motor power

AWG16 wires can be used only for 1 kW
(2 1kW)

14 2517 105C 300 V motors

Main circuit power
(=750 W) 18 1015 105C 600 V
(Including FG cable)

Main circuit power

(=1 kW) 14 1015 105C 600 V AWG16 wires can be used only for 1 kW

(Including FG cable ) ITEHBLS:

Encoder PSiOer\]’:[; 222 20276 80°C 30V 22iceelcejg%év;i(s)tﬁqd pair cables of length no
User I/0 26 1007 80C 300 V 22236123% ;vxéisrtned pair cables of length no
Regenerative resistor 18 1015 105C 600 V

Dynamic brake 18 1015 105C 600 V

Brake 18 2517 105C 300V 1 pair (2 cores)
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Motor Power Cable

[Sowll 100wl BoowW <cow 7sow

4 HOUSING
1 U RED
2 \Y WHITE
3 W BLUE
4 FG GREEN - YELLOW
2.7 GREEN-YELLOW
6 1 6
; | |
> 1 v y 9 é) v
Supplier
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 LIkwW ] 1S<wW 2xw
4 PLUG
1 U RED
2 Y WHITE
3 w BLUE
4 FG GREEN - YELLOW
5 4
27 GREEN-YELLOW
6 1 6
= | v | 9 é) v
Supplie
NA6CT-14-4  (for fixed wiring)
1 CABLE NA6CTR-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)

SD3 Series Instruction Manual
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Encoder Cable

[Sowll 100wl BoowW <cow 7sow

(Incremental)

2 HOUSING 1 chield
foommmmoel ac 4 HOUSING
v ‘ faner |
; _GND ‘ N NAWG24 ‘ ; '+D
4 - | | [ ANG24 T 3 -D
5 +D 1 4 Vee
6 -D ‘ 5 GND
7 SHIELD : ‘ 6 SHIELD
Nsoldering _______________!
2 4 5
E L ? =
i — 35 - —1
[= —_—
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 172160-1 Tyco Electronics JAPAN
5  TERMINAL 170365-1 Tyco Electronics JAPAN
6 SUMITUBE F(Z) 7x0.25 Sumitomo Electric Industries
7 SUMITUBE F(2) 3/64 or 1.5x0.2 Sumitomo Electric Industries
Encoder Cable LIkwW ] 1S<wW 2xw
(Incremental)
2 HOUSING 1 Shield 4 HOUSING
o g
1 VCC : ; 1 VCC
2 GND ; [ AWG22 ; 2 GND
3 - | | 3 -
4 - | | 4 -
5 +D ‘ /F iwgij : 5 +D
6 =D ‘ N ‘ 6 —D
7 SHIELD : ! 7 -
L_Soldering ____________ 4! 8
9 -
10 SHIELD
2
* 7 1 7 5 )
o l * l (1 and 2 pin)
K N — g |' 6 .
- (5.6, and 10 pin)
[=
No.| Item Model 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-#22SC(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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Encoder Cable (5ol 1oowWl 2oow <ocow 7sow

(Absolute) U J
=
2 HOUSING 1 Shield 4 HOUSING g
S Raiez g
7 GND : [ AWG22 ! 5 - )
- i L =
i : | AWG24 M i igELD >
5 +D 1 | | AWG24 : 5 -D
6 =D I 6 -
7 SHIELD : 7 vce
L_Soldering______ = 8 GND N
9 -
9 HOUSING 121 111 }<ﬂ
\ o
2 7 1 2 GND — 5 5 3
= 4 I 1 == (1345and7pn <
1 Y — T ~— | 6 =
° | §a g === — 1 - =
- (8 pin) 5
= 10 11,12 o~ oa
9 '

Supple

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 172161-1 Tyco Electronics JAPAN
5  TERMINAL 170365-1 Tyco Electronics JAPAN
6  TERMINAL 170366-1 Tyco Electronics JAPAN
7 SUMITUBE F(z2) 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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Encoder Cable

LW ] 1Skw 2xw

(Absolute)
2 HOUSING 1 chield 4 HOUSING
memmeees Ragiczs
1 VCC : ‘ 1 VCC
2 GND ; [ AWG22 ; 2 GND
3 - | i 3 -
4 - | | 4 BAT
5 +D ‘ /F iwgij 1 5 +D
6 -D ‘ v 6 -D
7 SHIELD - 7 -
I | Soldering 1 8 .
9 HOUSING e GND
0| SiED
5 1 BAT
1 2 GND 5
* o * (1,24 and 9 pin)
- -
. ‘ 08 6 »
- (5.6,and 10 pin)
= 10
9
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 CM10-SP10S-M DDK
5  TERMINAL CM10-#225C(C1)(D8) DDK
6  TERMINAL CM10-#22SC(C2)(D8) DDK
7 SUMITUBE F(z2) 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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Brake Cable [soull 100wl 2oowW <«ocow 7sow

2 HOUSING ny
1)
1 BRK+ BRACK 8

2 BRK— BRACK a
=7

o

>

- N
- —
N

—= [

N
v
<
%]
—
D
3
=
=
(00}

Suppler

MAST-UL2517-19-2 (for fixed wiring)

1 CABLE NA3UCR-18-2 (for movable wiring) MISUMI Group Ink
2 HOUSING 172157-1 Tyco Electronics JAPAN
3 TERMINAL 170366-1 or 170639-1 Tyco Electronics JAPAN
4  SUMITUBE F(Z) 8x0.25 Sumitomo Electric Industries
Brake Cable LIkW 15w 2kW
2 PLUG
1 BRK+ BRACK
2 BRK— BRACK

l— N
l— —
l— D

Supplie
MAST-UL2517-19-2 (for fixed wiring)
1 CABLE NA3UCR18-2  (for movable wiring) MISUMI Group Ink
2 PLUG CM10-SP25-M-D DDK
3 CONTACT CM10-#225C(S2)(D8)-100 DDK
4 SUMITUBE F(Z) 8x0.25 Sumitomo Electric Industries
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3. Timing Diagrams

List of Timing Diagrams

When designing a host controller system, consider the timing of control signal input from the controller to the
amplifier, or alarm signal output from the amplifier.

1. Turning the Power On Page 29
2. Servo OFF — ON Page 30
3. Servo ON — OFF (Motor idling) Page 31
4. Servo ON — OFF (Motor rotating) Page 32
5. Alarm Occurs Page 33
6. Alarm Reset (Servo ON) Page 34
7. Alarm Reset (Servo OFF) Page 35
8. Brake Release Page 36
9. Dynamic Brake Release Page 37
10. Deceleration Stop Status During Free Run Page 38
11. Delay time for Quick Stop Complete Page 39

Timing Diagram Overview

Items related with motion timing

Signal Description i
Name

Timing Diagrams

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

Control Power ON
DC24V _OFF |

Main Circuit Power
L1L2 or L1L2L3

ON

= 0 sec

OFF

1

! ON
OFF !

f%; 1 sec(typ.) (-2)
ON
—

| & ¢

Power Ready
PRDY

eV S°rVo Ready

SRDY ' : OFF 1 sec(typ.) (+2)
! | ~— = 0sec
N ) Servo On X : ON
SVON ! : OFF
. :
I 1
Internal Error Status ! |
GEERED ! : NO ERROR
Tl 12 sectyp) (*1)}
Alarm Status ' ON
<l ALM (=NO ALARM )
.
: Output Signal (CIN_J: Input Signal
Output Transistor 1/0 Output Status Contacts of Input Circuit I/O Input Status
OFF Open Open OFF
ON Close Close ON
(The contact paired with COM- is closed) (Close the contact paired with GND)

(ntemal : Internal Status of the Amplifier
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3. Preparation
3. Timing Diagrams

1. Turning the Power On

Signal Description
Name

Control Power
DC24V

Main Circuit Power
L1L2 or L1L2L3

I

Power Ready
PRDY

eV S°rVo Ready
SRDY

Servo On
SVON

Internal Error Status

I

Alarm Status
ALM

ouU

OFF

Timing Diagrams

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

OFF

ON

+ = 0 sec

OFF

ON

ON

-1 sec(typ.) (+2)

OFF

ON
___—>1 1 sec(typ.) (+2)

~——> = 0 sec

OFF

NO ERROR

ON

——
I

T

1

1 2 sec(typ.) (*1)}

ON
(=NO ALARM)

-t

=1) After Clear Parameter execution, T1 needs approximately 5 seconds for parameter initialization.
*2) SRDY turns ON when Primary Circuit Power and PRDY turns ON consecutively while Internal Error Status remains No Errors.

SD3 Series Instruction Manual
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3. Preparation

3. Timing Diagrams

2. Servo OFF — ON

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

o
C

o
C
=

o
C

PER R T -0

OouT

Main Circuit Power
L1L2 or L1L2L3

Servo Ready
SRDY

Servo On
SVON

Internal Error Status

Motor Excitation Status

Deceleration Stop Status

Servo Status
SERVO

Brake Release
MBRK

Alarm Status
ALM

Motor Rotational Speed

ON
ON
ON
OFF

1
|
. NO ERROR
1

+— 150 ms(typ.) 1)

ON

OFF

;<—>: 150 ms(typ.) 1)

l !

! | OFF

! ~—e Tl (2)

! : ON
OFF !

| :<—>i T1 2

1 '

! ON
OFF !

ON
(= NO ALARM )

__________ <~ - 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. Preparation
3. Timing Diagrams

3. Servo ON — OFF (Motor idling)

uoieledald E

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

Main Circuit Power ON
L1L2 or L1L2L3

Servo Ready ON
SRDY

PE R R -0

o
C
=

Servo On ON ‘

Internal Error Status

sweldeiq Suiwi] "€

NO ERROR

Motor Excitation Status ON

OFF

Deceleration Stop Status

OFF

~— 20 ms(typ.)

Servo Status ON

SERVO OFF

«— 20 ms(typ.)

ouT Brake Release ON
MBRK OFF

Alarm Status ON
<Cll W (=NO ALARM)

*) T1 is specified by Servo OFF Delay time (No.237.0).
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3. Preparation

3. Timing Diagrams

4. Servo ON — OFF (Motor rotating)

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

N ) Main Circuit Power ON
L1L2 or L1L2L3
Servo Ready ON
[ OUT |
SRDY
N ) Servo On ON
SVON OFF
1
1
Internal Error Status X
ISR ! NO ERROR
20 ms(typ.) E<—>;
(internal) Motor Excitation Status ON :
- . OFF
20 ms(typ.) ' (+1), (+2)
(nternal) Deceleration Stop Status | ON
- OFF ! OFF
20 ms(typ.) e— I
1
Servo Status ON !
[ OUT |
SERVO : OFF
-~ 2 ms(typ.) +3)
Brake Release ON
ouT '
| OUT | MBRK ; 2 ms(typ.) +3) OFF
1
1
Alarm Status ! ON
ouT ALM | (=NOALARM)
1
1
. 1
Motor Rotational Speed x_:\ The value of the Parameter No.227.0

- Or/min-=--=-=--=--=----------
»t

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

Deceleration Stop Method (No.224.0) = 0 (free run)
MBRK turns OFF when Motor Excitation Status becomes OFF.
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3. Preparation
3. Timing Diagrams

5. Alarm Occurs

uoieledald €

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

N ) Main Circuit Power ON
L1L2 or L1L2L3
w
Servo Ready ON
[ ouT | -
SRDY OFF 3
2 ms(typ.) —s! 0%
N ) Servo On ; ON U
SVON . )
. o
Q
Internal Error Status ERROR
internat) ! 3
2 ms(typ.) I"_’.
]
Motor Excitation Status ON '
fnternal) | oFF
2 ms(typ.) | L (1), (+2), (+4)
Deceleration Stop Status | ON
L - OFF ! OFF
(*5)
2 ms(typ.) — X
Servo Status ON | !
OUT 1
SERVO [ X OFF
: = 2 ms(typ.) ¢-3)
Brake Release ON ' . 2 ms(typ.) +-3)
[ OUT | : !
MBRK h X 2 ms(typ.) (+3) OFF
1 1
! '«— 2 ms(MAX.)
i Alarm Status ON ! OFF
ALM (=NO ALARM ) . (= ALARM)
1
1
. 1
Motor Rotational Speed  ~ ______ \ - - The value of the Parameter No.227.0
- Or/min-----------------------
» t
*1) The motor will stop per Deceleration Stop Method (No.224.0) as follows.
2 (quick stop) or 1 (short brake) : the motor decelerates and stops by short brake.

0 (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 (No.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. Preparation

3. Timing Diagrams

6. Alarm Reset (Servo ON)

Signal Description Timing Diagrams
Name

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

o
C

PIEE - -0

o
C
=

OouT

ouT

Main Circuit Power ON
L1L2 or L1L2L3

Servo Ready . ON
SRDY 2 ms(typ.) |<—>
1
I
Servo On J ON
SVON .
: ' 1 25 ms(min.)
Reset N
RESET ! OFF
~— 20 ms(typ.) |
Internal Error Status !
- ERROR : NO ERROR
1
Motor Excitation Status <20 ms(typ.) o
- OFF X ~—>] 150 ms(typ.) (1)
! I I
! I I
Deceleration Stop Status \ Lo
- OFF ! L
I [ ]
I I I
Servo Status | AN ON
SERVO OFF | P
| 1 1
1 I I
Brake Release ! vl e oN
MBRK OFF | T
I I
I |
Alarm Status OFF 20 ms(typ.): T ON
ALM (= ALARM) . (= NO ALARM )
I
I
i 1
Motor Rotational Speed NO —

*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 (No.238.0).
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3. Preparation
3. Timing Diagrams

7. Alarm Reset (Servo OFF)

uoieledald E

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

Main Circuit Power ON
L1L2 or L1L2L3

Servo Ready ON

SRDY

o
C

B B

2 ms(typ.)

Servo On
SVON OFF
h + 1 25 ms(min)

ON

Reset
RESET

sweldeiq Suiwi] "€

OFF

> 20 ms(typ.)

Internal Error Status ERROR

NO ERROR

1

1

1

1

1

:

1

Motor Excitation Status !
- i OFF

1

1

1

1

1

1

1

1

1

1

Deceleration Stop Status

OFF

ouT Servo Status

SERVO OFF

ou Brake Release
MBRK

!

OFF

Alarm Status OFF 20 ms(typ.)

ouT ON
ALM (= ALARM) (= NO ALARM)
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3. Preparation

3. Timing Diagrams

8. Brake Release

Deceleration Stop: Timing for Engaging Brake (N0.232.3) =0

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

Servo On
N ON
SVON OFF
o : 120 ms(typ.)
(internal) Motor Excitation Status ON : ON D
) ' OFF
20 ms(typ.) '<—>:
(nternal) Deceleration Stop Status ON
- OFF OFF
- 2 ms(typ.) 1)
1
Brake Release i
OUT ON 1 Brake is engaged
MBRK 2msityp) el TE SR
I
I
Motor Rotational Speed ____________ __ x:\-The value of the Parameter No.227.0
|

- Or/min-========----------------------- === T
|
*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.

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

Signal Description Timing Diagrams
Name (Output Transistor Status and 1/0 Input Status)

Servo On
: ON : The value of the
SVON OFF | Parameter No.234.0 “1)
' 1
L 20 ms(typ.) '«—s |
@@Emgy V\otor Excitation Status N — E oON 2 |
- ; : OFF
20 ms(typ.) je— !
N 1
(nternal) Deceleration Stop Status ON !
’ OFF ! OFF
- 2 ms(typ.) 1)
Brake Release .
MBRK ON 2 ms(typ) (1) BrakegFe;gaged

Motor Rotational Speed
- Or/min -------------mmmmmommo oo oo oSS

-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. Preparation

3. Timing Diagrams

9. Dynamic Brake Release

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

o
C

o
(o

PEE D0 -

o
(e
=

ouT

*1) SERVO does not turn ON until Motor Rotational Speed drops below 30 r/min.

Main Circuit Power
L1L2 or L1L2L3

Servo On
SVON

Internal Error Status

Motor Excitation Status

Servo Status
SERVO

Dynamic Brake Release
DBRK

Brake Release
MBRK

Alarm Status
ALM

Motor Rotational Speed

Timing Diagrams

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

ON
ON
OFF
1
|
| NO ERROR
: £ 150 ms(typ.) D
1
! 150 ms(typ.) 1) ON
OFF! ! typ.
50 ms(typ.) ; ! [ ;The value of the Parameter
| | ! No0.238.0
: ! 1 ON
1 ' !
50 ms(typ.) re— | i
| 1 1
OFF (-2) : i ON
1

Dynamic brake is engaged

OFF

: Dynamic brake is disengaged

'«—! The value of the Parameter

Brake is engaged

No.238.0

ON
Brake is disengaged

ON
(= NO ALARM )

- - - 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

Timing Diagrams
(Output Transistor Status, 1/0 Input Status, and Internal Status)

Name
25 ms(min.)
I oN
RESET OFF OFF
20 ms(typ.) ; : .
1
(internal) Internal Error Status ERROR ,
- ! NO ERROR
20 ms(typ.) :<—.n;
Dynamic Brake Release s ~ oo o S o e o e
oo il
1
Alarm OFF ON
OouT ALaM Status (= ALARM ) (=NO ALARM )
» t
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3. Preparation

3. Timing Diagrams

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

Servo On = |
N ON
SVON OFF
~— 20 ms(typ.)
o X
(internal) Motor Excitation Status ON !
- ! OFF
I
I
(nternal) Deceleration Stop Status !
- ! OFF
~— 20 ms(typ.)
ViR Servo Status ON
SERVO OFF
1
1
Brake Release ON Brake is engaged
MBRK Brake is disengaged OFF
1
1
OuUT Dynamic Brake Release When Servo is off: Select with No.224.3

ON
DBRK Dynamic brake is disengaged

\When Alarm is on: Select with No0.233.3

Motor Rotational Speed

-t

Deceleration stop: Deceleration stop status during free-run (No.232.1) = 1 (ON)

Signal Description
Name

Timing Diagrams
(Output Transistor Status, 1/0 Input Status, and Internal Status)

Servo On — At
N ON
SVON OFF
re—— 20 ms(typ.)
. . !
finternal) Motor Excitation Status oN |
- I OFF
I
20 ms(typ.) i . 1 (+2)
. 1
(nternal) Deceleration Stop Status ! ON
- OFF OFF
<— 20 ms(typ.) ]
o
VAR “ervo Status ON :<->: 2 ms(typ.) 1
SERVO OFF ' |
I I
1 1
Brake Release ON X Brake is engaged
MBRK Brake is disengaged ' OFF
A 2 ms(typ.) 1)
OouT Dynamic Brake Release When Servo is off: Select with No.224.3

DBRK

\When Alarm is on: Select with No.233.3

Motor Rotational Speed

oo ""\LK The value of the parameterno.227.0

» b

*1) MBRK turns OFF when one of the following conditions is met:

a) Deceleration Stop Status turns OFF.

b) Motor Rotational Speed drops to the value of Deceleration stop - Rotational speed to cancel (No.227.0) or below.
*2) Deceleration Stop Status turns OFF when deceleration stop conditions (No.224.1, 226.0, or 227.0) are met.
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3. Preparation

3. Timing Diagrams

11. Delay time for Quick Stop Complete W
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) I
Signal Description Timing Diagrams =
Name (Output Transistor Status, I/0 Input Status, and Internal Status) g
(IN_) ServoOn ON
SVON OFF
l r The conditions for Deceleration Stop w
_ ! L isfied. :
(fEernal) M\otor Excitation Status : p Complete are satisfied -
- ! OFF 3
20 ms(typ.) s B ; | The value o =
. 1 *
(ftemal Deceleration Stop Status | = of the Parameter No.236.0 O
- OFF . OFF &
20 ms(typ.) =— : ! .
Servo Status BT | | 3
SERVO ! ! OFF @
: f<->: 2 ms(typ.)
il Dynamic Brake Release ON i ymamic brake s srgaged
DBRK Dynamic brake is disengaged | OFF 2
i 2 Ms(typ.)
N 1
Vil Braoke Release ON Brake is engaged
MBRK Brake is disengaged OFF

-t
=1) Deceleration Stop Status turns OFF after the deceleration stop conditions set by the Parameters (No.224.1, 226.0, and 227.0) are met

and the time amount set to Quick Brake Delay Time (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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MEMO

40 SD3 Series Instruction Manual



Connections

T.Introduction ... 2
2. Position ControlMode. . .. ...t 4
1.Pulse Train Command . . ... . 4
Differential, Standard I/O Setting. . . ... ... oo 4
Differential, I/O Setting Option 1. . ... ... i 6
Differential, I/O Setting Option 2. ... ... 8

24 V open collector, Standard I/0O configuration .............. 10

5V open collector, Standard I/O configuration. ............... 12

2. Internal Position Command. . ......... ... 14
Standard I7O Configuration .. ... i 14
Optional I70 Configuration ... 16

3. Velocity ControlMode . ........ ..o i 18
1. Analog Velocity Command . ... 18

2. Internal Velocity Command. .. ...t 20

4. Torque ControlMode . ... 22
1. Analog Torque Command. ............. . 22

5. Descriptions of CN1 Connector Signals .. .............. 24
1. Descriptions of CN1 Connector Signals. .. ...t 24
General-Purpose INput .. ..o 25
General-Purpose OULPUL. . ..o 33
Command INPUL. . . oot 40
Encoder OUtpUL. . ..o 43
RS-485 Communication ........ ... . 44

2. 1/F Circuit of CNT Connector . ... e 45

I/F Circuit. .o 45




4. Connection

1. Introduction

This SD3 series feature seven operation modes for motor, which are combinations of Control Mode and Command
Mode options. Work on CN1 connector wiring according to the mode that you are using.

Control Mode Command Mode Command Input Signal Format

DF. ,
ii Differential Page 4
_ 24
% Pulse Train Command i 24\ open collector Page 10
Position Control
(*) S
‘ 5V open collector Page 12
1/0 :
g Internal Command h |70 Operation Page 14
A VoLt
Analog Command “ Analog Voltage Page 18
Velocity Control /0
Internal Command i |/O Operation Page 20
X VoLt
Torque Control Analog Command ﬁ Analog Voltage Page 22

*) Select one of 1/0 setup types: "Standard 1/0 configuration” or "Optional I/0 configuration”
When using one of the optional I/O configurations, use "Servo Studio" to make the setting change.

Pulse Train Command
Select the pulse signal input from the following three types:

-pulse and direction (PLS + DIR)
-quadrature phase difference pulse  (A-phase + B-phase)
-positive or negative pulse (CCW + CW)

Analog Command
The motor is operated based on the voltage of external power. The range of input voltages is -10 V to +10 V.

Internal Command

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

Changing the 1/O configuration by "Servo Studio”

FisEl  Halp )

Cormact  Disczrmact Pent [CoRT - Adkdrem D

1. Click 1/0 Setting under the Auxiliary Functions tab.

2. Select a I/0O configuration type

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

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

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

3

fmmmoe Input/output logic can be.
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4. Connection

1. Overview

Pinout Diagram

A pinout diagram of CN1 connector pinout. The pinout depends on the control mode or motion mode that you are
using. Pins are grouped to five categories.

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

Input terminals connecting from the host controller, such as control power, I/0O power,
and Servo ON. You can change the input logic. )

General-Purpose Input

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

An output terminal such as Servo Status that connects to the host controller You can
change the output logic. )

General-Purpose Output

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

The pinout depends on the control mode or motion mode that you are using.
An input terminal that receives command signal from the host controller.
This terminal connects to Pulse Train Command and Analog Command.

Command Input

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

«) ([ Page 24 Descriptions of CN1 Connector Signals

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

Boxed area

: Pins are grouped to five categories.

& |36 38 40 42 44
OUT_B ouT_Z SG /485

39 41 43 45
/OUTA| /OUTB| /OUT.Z 485 SG

15 17 19 21
SRDY+ ALM+

20 22

MBRK
14

POSIN T-LIMIT

18

12

COM— SERVO 0ocz SRDY—

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

CN1 Connector Wiring Example

Example of CN1 Connector Wiring The pinout depends on the control mode or motion mode that you are using.
For actual wiring, check the pin numbers etched on the connector body as well.

For further details, refer to Descriptions of CN1 Connector Signals and Interface Circuit of CN1 Connector.

(=&~ Page 24 Descriptions of CN'1 Connector Signals
(=& Page 45 |/F Circuit of CN1 Connector

SD3 Series Instruction Manual
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4. Connection

2. Position Control Mode

1. Pulse Train Command

Differential, Standard 1/0 Setting

Pinout Diagram

Command Input Encoder Output RS-485 Communication

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

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

Signal ground

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

12
COM—

17O Connector pinout
on the soldering surface

General-Purpose Input General- Purpose Output

No. Description No. Description
1 24V Ccom-
Control power 24 V 1/O power GND
2 G24V 13 MBRK
Control power GND Brake release
3 COM+ 14 SERVO
1/O Power 24 V Servo status
4 SVON 15 POSIN
Servo ON Positioning complete
5 RESET 17 T-LIMIT
Alarm reset Torque limiting
g HOLD 18 0OCZ
Command input prohibited Encoder Z-phase (open collector)
7 PCIR 19 SRDY+
Deviation counter clear Servo ready +
CCW drive restriction Servo ready —
10 CWL 71 ALM+
CW drive restriction Alarm status +
11 TLSEL1 29 ALM-
Torque Limit Alarm status —
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4. Connection
2. Position Control Mode

CN1 Connector Wiring Example

Pulse Train Command

Control Power

24V

Servo Amplifier

Differential, Standard 1/0 Configuration

GND

DIr.

*1) Control power (24 V, G24 V) and power for I/0 (COM+, COM—) must share one common power supply.

*2) 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.

@ Page 46 & Connections to General-Purpose Output Signal

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

and cannot be connected directly.

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

*5) Make the connection to the communication IC signal ground of the host controller that amplifier encoder output signals are connecting to.

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

Connecting signal ground SG to control power GND may result in malfunction.

Pulse width [ms] = 2 / rotational speed [r/min] / (division ratio x 2'7) X 60 X 1,000.

24V . .
Control power supply 24 Vinput  *1 [ 4.5,y Twisted Pair Cable
| Control power supply GND *1 2: G24V 2mor
shortel
1/0 power supply 24 V input *1 . I'Pulse Train
3:COM+ |47k G4V ! Command Input
INPUT _Servo ON -1 4:svon ool s CMD_PLS //\ Pulse
INPUT _Alarm reset 5: RESET _D@ 27:/CMD_PLS Vi
INPUT _Command input 6: HOLD _D@
inhibition )
T oreountet g IS 102 30, cmp_pIR /A E:Direcliion
31: /CMD_DIR =~
J INPUT _CCW run inhibition ~— 9: CCWL _D@ ] Frame Shielded
INPUT_CW run inhibition T~ | 40. cwi _D@ Fe Encoder Signal Output
: . RS-422 output
JINPUT Torque limit selection 11: TLSEL1 j@] 36: OUT A N
d >— | A-phase
1/O power supply GND *11 12. com- | { 37: /OUT A / [E] ou‘t)put
*2 3 - \/ /\ *4
OUTPUT Brake release . * .
Ty 13: MBRK 38: OUT_B
| B-phase
OUTPUT _Servo state . .
14: SERVO 39:/0UT_B output
MAX 50 mA ﬁ v
OUTPUT _Positioning 15: POSIN 40: OUT Z A
complete  MAXB0 mA @ % / [I] :j> Z-phase
41:/0UT_Z v, output
QUTPUT Under torque LT .
limit WA ma | |7 TLMIT ﬁ A R E 4 .5
OUTPUT Encoder Z-phase . *6 s6 =
18: 0CZ
(open-collector) MAX 50 mA ﬁ ---------- RS-485
OUTPUT Servo-Ready+ 19: SRDY+ 43: 485 A
MAX 50 mA :@ / [:]
OUTPUT_Servo-Ready- 20: SRDY- 44: /485 7 )
OUTPUT _Alarm State+ % 21: ALM+ 45- SG
MAX 50 mA 5 A4
OUTPUT Alarm State- 29 ALM- s | SC #5
Host Controller
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4. Connection

2. Position Control Mode

Differential, 1/O Setting Option 1

Pinout Diagram

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

41

42

Command Input Encoder Output RS-485 Communication

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

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

B-phase Signal ground
/OUT_B

/B-phase

OuUT_Z

Z-phase

/OUT_Z

/Z-phase

SG

Signal ground

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

1/O Connector pinout
on the soldering surface

General-Purpose Input

Pin |Signal
No. Description

1 24V

Control power 24 V
2 G24V

Control power GND
3 COM+

1/O Power 24V
4 SVON

Servo ON
5 RESET

Alarm reset
g HOLD

Command input prohibited
7 PCLR

Deviation counter clear
8 HOME )

Homing start
g CCWL

CCW drive restriction
10 CWL

CW drive restriction
1 TLSEL1

Torque Limit

General-Purpose Output

[\[e} Description
12

COM—

1/O power GND
13 MBRK

Brake release
14 SERVO

Servo status
15 POSIN

Positioning complete
16 HEND ®)

Homing complete
17 MEND/T-LIMIT )

Motion complete/Torque limiting
18 OCZ

Encoder Z-phase (open collector)
19 SRDY+

Servo ready +

Servo ready-Servo ready —
21 AM+

Alarm status +

Alarm status —

*) For these pins function, change 170 setting with "Servo Studio".
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4. Connection
2. Position Control Mode

CN1 Connector Wiring Example

Pulse Train Command

Control Power

24V

Servo Amplifier

Differential, 170 Configuration Option 1

GND

DIr.

*1) Control power (24 V, G24 V) and power for I/0 (COM+, COM—) must share one common power supply.

*2) 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.

@ Page 46 & Connections to General-Purpose Output Signal

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

and cannot be connected directly.

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

*5) Make the connection to the communication IC signal ground of the host controller that amplifier encoder output signals are connecting to.

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

Connecting signal ground SG to control power GND may result in malfunction.

ratio (parameters No.276.0 and No.278,0) or decrease rotational speed to increase the pulse width.
Pulse width [ms] = 2 / rotational speed [r/min] / (division ratio x 2'7) X 60 X 1,000.

24V . .
Control power supply 24 Vinput  *1 [ 4. 54y Twisted Pair Cable
| Control power supply GND ulll IPYPYY 2mor !
1 SO Bise Trai
I/O power supply 24 V input * . uise frain
3:COM+ |47k G4V ! Command Input
INPUT_Servo ON - 4:svoN M08 o6. cMD_PLS //\ Pulse
INPUT _Alarm reset 5: RESET ﬂ@ 27: /ICMD_PLS 7
INPUT Command input 6: HOLD _D@
inhibition i
HEUT D ation counter 7: PCLR [0GR) 102 30, cmp_DIR /\ E:Direcliion
INPUT Homing start 8: HOME _D@ 31: /CMD_DIR [~
JINPUT CCW run inhibition j\ 9: CCWL _D@ I Erame Shielded
INPUT_CW run inhibition Y~ [10. cyi _D@ Fe Encoder Signal Output
' . RS-422 output
[INPUT Torque limit selection 11: TLSELA j@] 36: OUT A N
d >— | A-phase
/O power supply GND Ml com- | [ { 37:JOUT A / [E] ou‘t)put
*2 3 _ v A *4
OUTPUT Brake release . * .
e TN 13: MBRK _@ 38: OUT_B / [E]
| j >— | B-phase
OUTPUT _ Servo state . . tout
14: SERVO 39:/0UT_B outpu
MAX 50 mA ﬁ v
OUTPUT _ Positioning 15: POSIN 40: OUT Z A
complete  MAX50mA | @ % - / [I] :j>
) Z-phase
OUTPUT Homing . .
16: HEND 41:/O0UT_Z output
complete  MAX50 mA ﬁ V
OUTPUT _Motion complete 17: MEND/T-LIMIT] 42:SG
/Under torque limit MAX50 mA | ™ ﬁ v SR S z *5
OUTPUT Encoder Z-phase 18002 "0 s6
(open—collector) MAX 50 mA ’ ﬁ ..........
RS-485
OUTPUT _Servo-Ready+ 19: SRDY+ 43: 485 A
MAX 50 mA :@ / [:]
OUTPUT_Servo-Ready- 20: SRDY- 44: /485 N, i
OUTPUT _Alarm State+ % 21: ALM+ 45: SG
MAX 50 mA 5 A4
OUTPUT_Alarm State- 22: ALM- s SC #5
Host Controller
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4. Connection

2. Position Control Mode

Differential, 170 Settin

Option 2

Pinout Diagram

OUT_A
A-phase

/OUT_A
/A-phase

OUT_B
B-phase

43

44

45

Command Input Encoder Output RS-485 Communication

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

485
Data

/485
/Data

SG
Signal ground

/OUT_B
/B-phase

OuUT_Z

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

41

42

Z-phase
/OUT_Z

/Z-phase

SG

Signal ground

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

1/O Connector pinout
on the soldering surface

General-Purpose Input

Pin |Signal
No. Description

1

2

3

24V
Control power 24 V

G24V

Control power GND
COM+

1/O Power 24V

SVON
Servo ON

RESET
Alarm reset

HOLD
Command input prohibited

PCLR

Deviation counter clear
E-STOP )

Emergency stop
CCWL

CCW drive restriction

CWL

CW drive restriction

TLSEL1
Torque Limit

General-Purpose Output

[\[e} Description
12

COM—

1/O power GND
13 MBRK

Brake release
14 SERVO

Servo status
15 POSIN

Positioning complete
16 WARN1 *)

Warning
17 T-LMIT

Torque Limit
18 OCZ

Encoder Z-phase (open collector)
19 DBRK+ )

Dynamic brake release +
20 DBRK-O

Dynamic brake release —
21 AlM+

Alarm status +

Alarm status —

*) For these pins function, change 170 setting with "Servo Studio".
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4. Connection
2. Position Control Mode

CN1 Connector Wiring Example

Pulse Train Command

Control Power

24V

Servo Amplifier

Differential, 170 configuration Option 2

GND

DIr.

*1) Control power (24 V, G24 V) and power for I/0 (COM+, COM—) must share one common power supply.

*2) 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.

@ Page 46 & Connections to General-Purpose Output Signal

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

and cannot be connected directly.

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

*5) Make the connection to the communication IC signal ground of the host controller that amplifier encoder output signals are connecting to.

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

Connecting signal ground SG to control power GND may result in malfunction.

ratio (parameters No.276.0 and No.278,0) or decrease rotational speed to increase the pulse width.
Pulse width [ms] = 2 / rotational speed [r/min] / (division ratio x 2'7) X 60 X 1,000.

24V . .
Control power supply 24 Vinput  *1 [ 4. 54y Twisted Pair Cable
| Control power supply GND ulll IPYPYY 2mor !
1 SO Bise Trai
I/O power supply 24 V input * . uise frain
3:COM+ |47k G4V ! Command Input
INPUT_Servo ON - 4:svoN M08 o6. cMD_PLS //\ Pulse
INPUT _Alarm reset 5: RESET ﬂ@ 27: /ICMD_PLS 7
INPUT Command input 6: HOLD _D@
inhibition i
HEUT D ation counter 7: PCLR [0GR) 102 30, cmp_DIR /\ E:Direcliion
INPUT Emergency stop 8: E-STOP _D@ 31:/CMD_DIR v,
JINPUT CCW run inhibition j\ 9: CCWL _D@ I Erame Shielded
INPUT_CW run inhibition Y~ [10. cyi _D@ Fe Encoder Signal Output
' . RS-422 output
[INPUT Torque limit selection 11: TLSELA j@] 36: OUT A N
d >— | A-phase
/O power supply GND Ml com- | [ { 37:JOUT A / [E] ou‘t)put
*2 3 _ v A *4
OUTPUT Brake release . * .
e TN 13: MBRK _@ 38: OUT_B
| B-phase
OUTPUT Servostate [ [4,. . tout
14: SERVO 39:/0UT_B outpu
MAX 50 mA ﬁ v
OUTPUT _ Positioning 15: POSIN 40: OUT Z A
complete  MAXBOmA | @ i -
! Z-phase
OUTPUT Warning 16: WARN1 41:/OUT Z output
MAX 50 mA ﬁ V
OUTPUT _Motion complete 17: T-LIMT 42:SG
/Under torque limit MAX50 mA | " ﬁ v SR S z *5
OUTPUT Encoder Z-phase 18002 "0 s6
(open—collector) MAX 50 mA ’ ﬁ ..........
. RS-485
OUTPUT Dynamic brake 19: DBRK+ 43: 485 A
release+ MAX 50 mA :@ / [:]
1 OUTPUT _Dynamic brake 20: DBRK- 44 /485
release- N *4
OUTPUT _Alarm State+ % 21: ALM+ 45- SG
MAX50mA |~ < ] <
OUTPUT_Alarm State- 22: ALM- g s SC #5
Host Controller
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4. Connection

2. Position Control Mode

24 \/ open collector, Standard I/O confi

Pinout Diagram

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

41

42

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

SG
Signal ground

Command Input Encoder Output RS-485 Communication

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

485
43 Data

/485
44 /Data
45 SG

Signal ground

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

1/O Connector pinout
on the soldering surface

General-Purpose Input

Pin |Signal
No. Description

1 24V
Control power 24 V
2 G24V
Control power GND
3 COM+
1/O Power 24V
4 SVON
Servo ON
5 RESET
Alarm reset
6 HOLD
Command input prohibited
7 PCLR
Deviation counter clear
9 CcwL
CCW drive restriction
CW drive restriction
11 TLSEL1
Torque Limit

General-Purpose Output

No. Description
12

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

Alarm status—

SD3 Series Instruction Manual



4. Connection

2. Position Control Mode

CN1 Connector Wiring Example

Pulse Train Command

Control Power
24 GND

24V Open Collector, Standard 1/0 Configuration

Servo Amplifier

Twisted Pair Cable

*1) Control power (24 V, G24 V) and power for I/0 (COM+, COM—) must share one common power supply.

*2) 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.

24 V
Control power supply 24 V input __ *1 .
1: 24V .
2 mor , | Pulse Train
| Control power supply GND *1 2. G24V “shorter’ | Command Input
i Shielded | o4y
VO power supply 24 Vinput — *1 [ cop, a7 G24v 22KQ[o0 o0 p ] =
Host SG
INPUT_Alarm reset - __—{ 5 RESET _D@ @L 27: 1CMD_PLS |-~ 1 s6
: il 24v
INPUT_Command input 6: HOLD _D@ 22K 9. ccp ft ==
inhibition : o
INPUT_Deviation counter 7 POLR TIGR) Direction
clear i
@L 31: /CMD_DIR [~ A
LINPUT CCW run inhibition j\ 9: CCWL _D@ n Frame Shielded
INPUT_CW run inhibition J~ 10: CWL ﬂ@ Fe Encoder Signal Output
) . RS-422 output
[INPUT Torque limit selection 11: TLSELA j@] 36: OUT A N
~| é A-phase
1/0 power supply GND *1 12: COM- | 37: /OUT_A \// [E] :v output
*2 *4
OUTPUT Brake release 1 {13 MBRK *3 38:OUT B A
m ﬁ / [E] :j> B-phase
OUTPUT _Servo state . .
14: SERVO 39:/0UT_B output
MAX 50 mA ﬁ v
OUTPUT _Positioning . . A
compiete x| 15 POSIN @ 40: OUT_Z / [I] :II>
m,
~| é Z-phase
41:/O0UT_Z output
= V
QUTPUT Under torque LT .
ndel e 17 TLMIT ﬁ c—42se [T §é s
QUTPUT Encoder Z-phase 18- 00z *© s6
(open-collector) MAX 50 mA W i
= RS-485
OUTPUT Servo-Ready+ 19: SRDY+ 43: 485 A
MAX 50 mA ﬁ / [:]
OUTPUT_Servo-Ready- 20: SRDY- 44: 1485 7 )
OUTPUT _ Alarm State+ % . .
AT oA 21: ALM+ F 45: SG >
OUTPUT_Alarm State- 22: ALM- s SG *5
Host Controller

@ Page 46 & Connections to General-Purpose Output Signal

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

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

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

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

Pulse width [ms] = 2 / rotational speed [r/min] / (division ratio x 2'7) X 60 X 1,000.

SD3 Series Instruction Manual
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4. Connection

2. Position Control Mode

5 V open collector, Standard I/O confi

Pinout Diagram

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

41

42

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

SG
Signal ground

Command Input Encoder Output RS-485 Communication

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

485
43 Data

/485
44 /Data
45 SG

Signal ground

Command Input

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

1/O Connector pinout
on the soldering surface

General-Purpose Input

Pin |Signal
No. Description

1 24V
Control power 24 V
2 G24V
Control power GND
3 COM+
1/O Power 24V
4 SVON
Servo ON
5 RESET
Alarm reset
6 HOLD
Command input prohibited
7 PCLR
Deviation counter clear
9 CcwL
CCW drive restriction
CW drive restriction
11 TLSEL1
Torque Limit

General-Purpose Output

No. Description
12

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

Alarm status—

SD3 Series Instruction Manual



4. Connection
2. Position Control Mode

CN1 Connector Wiring Example N
Pulse Train Command 5 V Open Collector, Standard 1/0 Configuration = o
a
Control Power i o
Servo Amp“fler Twisted Pair Cable g

24V GND 24V
Control power supply 24 Vinput  *1 [ 4. 54y, -

2 m or shorter |
>

| Control power supply GND ullll IPRPUSRY :

N
. Shielded ! Pulse Train 13
/O power supply 24 Vinput  *1 | 5.~y | 47ko  G24V e + | Command Input o
5V L.
INPUT Servo ON - 4:svon [E% 49: CC-P_5V //\ - g
S
INPUT Alarmreset 1 5:RESET _D@ 27: /CMD_PLS N, Pulse P~
(]
INPUT Commandinput 1 6 oL TG ;G HostsG =]
inhibition _g@ 5v 8
INPUT Deviation counter . EEURS] P A =
7: PCLR 50: CC-D_5V -
clear — — §
31: /CMD_DIR / Direction 8_
(0]
JINPUT CCW run inhibition 9: CCWL _D@ ——{Frame et 7, HostsG
INPUT CW run inhibition  J~_ 10: CWL _D@ Fe ; Encoder Signal Output
o . j@@) RS-422 output
LINPUT Torque limit selectlon/_ 11: TLSEL1 36: OUT A N
d >— | A-phase
1/0 power supply GND *1 12: COM- | { 37: /OUT_A \// [E] output
*2 *4
OUTPUT Brake release MAX§50 _{ 13: MBRK *3 38:OUT B A
m _@ / [E] :j> B-phase
OUTPUT _Servo state é . . tput
AT oA 14: SERVO ﬁ 39:/0UT_B Vi outpu
m,
OUTPUT Positioning [ ] [ 45 posiN 40: OUT Z A
complete  MAXB0 mA @ % / [I] :j> Z-phase
41:/O0UT_Z output
- V
OUTPUT Under torque ; 17: T-LIMIT 42: SG v
limit MAX 50 mA ﬁ A R SG *5
OUTPUT Encoder Z-phase [~ [ 5. ooz *0 s6
(open-collector) MAX50mA | ﬁ RS-485
OUTPUT _Servo-Ready+ é 19: SRDY+ 43: 485 A
MAX 50 mA ) :@ : / [:]
OUTPUT _Servo-Ready- 20: SRDY- ﬁ 44: /485 N *4%
OUTPUT _Alarm State+ % 21: ALM+ 45- SG
MAX 50 mA :@ 5 4
LOUTPUT Alarm State- | oo. A M- sc | SG *5

Host Controller

*1) Control power (24 V, G24 V) and power for I/0 (COM+, COM—) must share one common power supply.

*2) 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.

@ Page 46 & Connections to General-Purpose Output Signal

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

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

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

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

Pulse width [ms] = 2 / rotational speed [r/min] / (division ratio x 2'7) X 60 X 1,000.

SD3 Series Instruction Manual 13



4. Connection

2. Position Control Mode

2. Internal Position Command

Standard I/0O Confi

Pinout Diagram

Signal
[\[e} Description
36

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

Signal ground

Encoder Output RS-485 Communication
No. Description

485
43 Data

/485
44 /Data
45 SG

Signal ground

-LIMIT

PCSTART1

General-Purpose Input

Pin |Signal
No. Description

1

2

3

24V
Control power 24 V

G24V

Control power GND
COM+

1/O Power 24V

SVON
Servo ON

RESET/PCLR
Alarm Reset/Deviation Counter Clear

PCSTART1

Start Forward Rotation

PCSEL1
Point No. Select 1

PCSEL2
Point No. Select 2

PCSEL3
Point No. Select 3

PCSEL4
Point No. Select 4

ORG

Home position sensor

1/O Connector pinout
on the soldering surface

General-Purpose Output

No. Description
12

COM—

1/O power GND
13 MBRK

Brake release
14 SERVO

Servo status
15 MEND

Motion complete
16 HEND

Homing complete
17 TUMIT

Torque limiting
18 OCZ

Encoder Z-phase (open collector)
19 SRDY+

Servo ready +

SRDY —

20 Servo ready —
21 ALM+

Alarm status +

Alarm status —

SD3 Series Instruction Manual



4. Connection
2. Position Control Mode

CN1 Connector Wiring Example

Internal Position Command

Control Power

24V

GND

Standard 1/0O Configuration

Servo Amplifier

24V
Control power supply 24 Vinput _ *1 [ 4. o4,
| Control power supply GND 1. goav
I/ power supply 24 Vinput _ *1 | oy | 47ko  G24V
INPUT Servo ON 4: SVON

INPUT_Alarm reset 5 RESETPCLR B

/ Deviation counter clear —
INPUT Motion start . _D@
- — 6: PCSTART1

INPUT_Point table No. . _D@ . .
selecton 1 — 7:PCSEL1 Twisted Pair Cable
INPUT Point table No. .
selection 2 — 8 PCSEL2 i

INPUT_Point table No. 9 PCSELS GR) Frame

selection 3 —

INPUT_Point table No. 10: PCSELA e

selection4 —

Shielded

Encoder Signal Output
RS-422 output

FG
[INPUT Home position sensor/_ 11: ORG j@] 36: OUT A S
d >— | A-phase
I/O power supply GND *1 119 com- n { 37:/OUT_A / [E] output
*2 N *4
OUTPUT Brake rele% 13: MBRK _@ 38: OUT B A
m,
OUTPUT _Servo state_@_ . | { : / [E] [ i
14: SERVO 39:/0UT_B output
MAX 50 mA ﬁ - v
OUTPUT Mcootignlete WA GO ma | o MEND 40-0UT 2 .
P m L {){ [ D> |zonase
OUTPUT Homing I_ﬁ:]__l_ 16: HEND 41: JOUT Z output
complete  MAX50 mA ﬁ _ V
OUTPUT Undertorque [ %1 [17 7.omr 42: SG |
limit MAX50mA | ﬁ 7 ) *5
OUTPUT Encoder Zphase [ =1 [15. 00z *© se
(open-collector) MAX50 mA | ﬁ RS-485
OUTPUT _Servo-Ready+ MA§X50 - 19: SRDY+ :@ 43: 485 //\ [:]l ii
m,
OUTPUT _Servo-Ready- 20: SRDY- 44: /485 7 a4
OUTPUT _Alarm State+ [ 7] [y, :
WAKSD A |21 ALM ﬁ < | 4556
OUTPUT _Alarm State- 22: ALM- s« | T S *5

Host Controller

*1) Control power (24 V, G24 V) and power for I/0 (COM+, COM—) must share one common power supply.

*2) 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.

@ Page 46 & Connections to General-Purpose Output Signal

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

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

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

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

Pulse width [ms] = 2 / rotational speed [r/min] / (division ratio x 2'7) X 60 X 1,000.

SD3 Series Instruction Manual 15
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4. Connection
2. Position Control Mode

Pinout Diagram

Encoder Output RS-485 Communication
[\[e} Description [\[eX Description

OUT_A 485
36 A-phase 43 Data
/OUT_A /485
37 /A-phase 44 /Data
OUT_B SG
38 B-phase 45 Signal ground
/OUT_B
39 /B-phase
OUT_Z
40 Z-phase
41 /OUT Z
/Z-phase
42 3G

Signal ground

40 42

ouT.Z G

41 43
UTB| /0UT.Z

15 17 1

MEND

PM3 | ot

2 4 6 8 10 12 14 16 18
G24V|  SVON|PCSTART1| PCsEL2|  HOME| com—-|  Pm2 HEND

1/O Connector pinout
on the soldering surface

General-Purpose Input

Pin |Signal
No. Description

General-Purpose Output

No. Description
12

1 28V COM—
Control power 24 V 1/O power GND
2 G24V 13 PM1 *)
Control power GND Point No.1
3 COM+ 12 PM20)
1/O Power 24 V Point No.2
4 SVON 15 PM3 )
Servo ON Point No.3
5 RESET/PCLR 16 HEND
Alarm Reset/Deviation Counter Clear Homing complete
6 PCSTART1 17~ MEND/T-LIMIT )
Start Forward Rotation Motion Complete/Torque Limiting
7 PCSEL1 18 OocCcz
Point No. Select 1 Encoder Z-phase (open collector)
8 PCSEL2 19 SERVO+ )
Point No. Select 2 Servo Status +
g PCSEL3 20 SERVO-0
Point No. Select 3 Servo Status —
10 HOME ©) 21 AlM+
Homing start Alarm status +
Torque limit Alarm status —

*) For these pins function, change 170 setting with "Servo Studio".
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4. Connection
2. Position Control Mode

CN1 Connector Wiring Example

Internal Position Command

Control Power

24V

Optional I7O Configuration

Servo Amplifier

*1) Control power (24 V, G24 V) and power for I/0 (COM+, COM—) must share one common power supply.

*2) When driving a load containing inductance component such as relay, connect a protection circuit (diode).

GND 24 V
Control power supply 24 Vinput __ *1 1: 24V
Control power supply GND *1 2: G24V
) 777
1/ power supply 24 Vinput _ *1 [ ~ope 47k0 G4V
INPUT Servo ON 4: SVON —D@
INPUT Alarm reset 5: RESET/PCLR —D@
/ Deviation counter clear — )
INPUT_Motion start 6: POSTART1 e
INPUT_Point table No. . —D@ . .
selection T —— 7: PCSEL1 Twisted Pair Cable
INPUT Point table No. . /
selection2 — 8: PCSEL2 —g@
INPUT Point table No. 9: PCSEL3 Frame ------4 Shielded
selection 3 — -Dﬁ]@] :G ;
. Fi : H
INPUT Homing start 10: HOME Encodequgl_%azl fgﬁttgz:
|INPUT Torque limit selection 1 TLSEL1 |G 36 0UT A N
*I é i J >— | A-phase
I/O power supply GND *1 119 com- 37: /OUT_A : \/ ﬂ] output
*2 3 : A *4
OUTPUT Point table No. . * . :
bit code 1 MAXsEmA | o M 38:0UT.B i
) | : B-phase
OUTPUT Point table No. . . : tout
- 14: PM2 39: /OUT_B - outpu
bit code 2 MAX50 mA ﬁ Y
OUTPUT _Point table No. . 1 . A
L 15: PM3 40: OUT_Z :
bit code 3 MAX50 mA _@ E / q] Z-phase
OUTPUT Homing . ' _ i #D P
16: HEND 41:/0UT_Z : output
complete  MAX50 mA _@ PV
OUTPUT _Motion complete 17: MENDT-UMIT] 42: SG : I
JUnder torque limit MAXBOmA | _@ v I [N *
OUTPUT Encoder Z-phase 800z 0 L 6
(open-collector) MAX50 mA | | ﬁ ----------- RS-485
OUTPUT _Servo-Ready+ T 19: SERVO+ 43: 485 /\ [:] l i ?
m,
OUTPUT_Servo-Ready- 20: SERVO- j 44: /485 N, !
OUTPUT _ Alarm State+ é . .
s A 21: ALM+ ? 45: SG
OUTPUT Alarm State- AL s | SC *5
22: ALM Host Controller

The motor brake cannot be driven directly. Be sure to use a circuit that interfaces with a diode built-in type relay.

@ Page 46 & Connections to General-Purpose Output Signal

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

Note that when the transistor is on, connector-emitter voltage Vce (SAT) is approximately 1 V; a standard TTL IC does not satisfy Vi
and cannot be connected directly.

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

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

*6) If Z-phase pulse width is too small to be measured accurately by the host controller, decrease pulse division rate by using pulse output
ratio (parameters No.276.0 and No.278,0) or decrease rotational speed to increase the pulse width.
Pulse width [ms] = 2 / rotational speed [r/min] / (division ratio x 2'7) X 60 X 1,000.

SD3 Series Instruction Manual 17
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4. Connection

3. Velocity Control Mode

1. Analog Velocity Command

A, VoLt
=

Pinout Diagram

Command Input Encoder Output RS-485 Communication

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

32 A_SPEED OUT_A 43 485
Analog Command A-phase Data
A_GND /OUT_A /485
33 Analog Command Ground o /A-phase & /Data
OUT_B SG
38 B-phase 45 Signal ground
/OUT_B
39 /B-phase
OuT Z
40 Z-phase
41 /OUT Z
/Z-phase
42 3G

Signal ground

TLSEL1

12
cwiel  com-

1/O Connector pinout
on the soldering surface

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

3. Velocity Control Mode

CN1 Connector Wiring Example

Analog Velocity Command

Control Power

24V

GND

Servo Amplifier

uoI3P3UUOD V

*1) Control power (24 V, G24 V) and power for I/0 (COM+, COM—) must share one common power supply.

*2) 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.

@ Page 46 & Connections to General-Purpose Output Signal

24V
Control power supply 24 Vinput  *1 [ 4. 54y,
| Control power supply GND ullll IPRPUSRY w
1/0 power supply 24 V input *1 3: COM+ 47k G24V Twisted Pair Cable g
o
INPUT _Servo ON 4: SVON i A,
_— =
INPUT Alarm reset 5: RESET _D@ : =
g Analog Velocity Command Input @)
. *7 o
INPUT Cpmma_nd input 6: HOLD _D@ 2_
inhibiton ~ — | & " ([ e 3
’ A/D H LPF % 32: A_SPEED A g
r—] 33: A_GND / Q
LINPUT CCW run inhibition Y~ 9: CCWL _D@ AGND | e @
: N Shielded
INPUT _CW run inhibition 3~ . _D@ FG Encoder Signal Output
10: CWL RS-422 output
[INPUT Torque limit selection 11: TLSELA j@] 36: OUT A N
~| é A-phase
1/0 power supply GND *1 12: COM- | 37: /OUT_A \// [E] :v output
*2 *4
OUTPUT Brake releasel ] |43 \igri 3 38: OUT_B A
MR ™A ﬁ / [E] :j> B-phase
OUTPUT _Servo state . . tout
AT oA 14: SERVO ﬁ 39:/0UT_B Vi outpu
m,
40: OUT Z A
{ / [I] :j> Z-phase
41:/0UT_Z v, output
QUTPUT Under torque LT .
Tt A 17: T-LIMIT ﬁ < 2se 1 z 45
OUTPUT Encoder Z-phase . *6 s6
18: 0OCZ
(open-collector) MAX 50 mA ﬁ ---------- RS-485
OUTPUT Servo-Ready+ 19: SRDY+ 43: 485 A
MAX 50 mA :@ / [:]
OUTPUT_Servo-Ready- 20: SRDY- 44: /485 7 a
OUTPUT Alarm State+ . .
AT oA 21: ALM+ F 45: SG >
OUTPUT_Alarm State- 22: ALM- s SG 5

Host Controller

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

and cannot be connected directly.

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

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

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

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

Pulse width [ms] = 2 / rotational speed [r/min] / (division ratio x 2'7) X 60 X 1,000.

*7) For the command circuit configuration with a variable resistor (VR) and a resistor (R), (VR) must be 2 kQ (1/4 W or more) and (R) must be
100 Q to 200 Q (1/4 W or more) , so that command input voltage range is -10 V to +10 V. If the analog voltage command circuit of the

host controller is isolated from 24 V control power supply, connect A_GND to signal ground of the host controller, not to GND of control
power, If the analog velocity command circuit is not isolated, connect A_GND to GND of control power.

SD3 Series Instruction Manual
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4. Connection

3. Velocity Control Mode

2. Internal Velocity Command

Pinout Diagram

IN
=

RS-485 Communication

¥ /0

Encoder Output

No.
36

37

38

39

40

41

42

Signal
Description
OUT_A
A-phase

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

SG
Signal ground

485
43 Data

/485
44 /Data
45 SG

Signal ground

Pin | Signal
[\[e¥ Description

10

VCSEL3

12
com-

General-Purpose Input

Pin |Signal
No. Description

1 24V
Control power 24 V

2 G24V

Control power GND
3 COM+

1/O Power 24V

4 SVON
Servo ON

5 RESET
Alarm reset

6 VCRUN1
Start 1 (CCW rotation)

7 VCRUN2

Start 2 (CW rotation)
8 VCSEL1

Speed Select 1

g VCSEL2
Speed Select 2

VCSEL3
Speed Select 3

TLSEL1
Torque Limit

No.
12
13
14
17
18
19
20

21

22

1/O Connector pinout
on the soldering surface

General-Purpose Output

Signal
Description

COM—
1/O power GND

MBRK
Brake release

SERVO

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

SRDY+
Servo ready +

SRDY —
Servo ready —

ALM+
Alarm status +

ALM—

Alarm status—

20

SD3 Series Instruction Manual



4. Connection

3. Velocity Control Mode

CN1 Connector Wiring Example

Internal Velocity Command

Control Power

24V

GND

Servo Amplifier

24 V

Control power supply 24 Vinput  *1 [ 4. 54y,

| Control power supply GND ullll IPRPUSRY

/O power supply 24 Vinput  *1 f 5 copy L4700 G24V

INPUT _Servo ON .
- _—— 4:SVON

INPUT_Alarm reset 5 RESET GR)

INPUT Start 1 (CCW rotation . @ @g]
_—— 6: VCRUN1

|INPUT_Start 2 (CW rotation) . _D@
. 7:VCRUN2

Twisted Pair Cable

LINPUT Internal velocity 8: VCSELA1 —D@
command selection 1 — i _g@
INPUT _Internal velocity .
— 9: VCSEL2 Frame

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

Shielded

Encoder Signal Output
RS-422 output

FG
command selection 3 i
[INPUT_Torque limit selection . j@] . NG
] 11: TLSEL1 { 36: OUT_A / [E] Aphase
/O power supply GND 2. com- | 3T:IOUT A g ) output
*2 *4
OUTPUT Brake releasel =+, [ 13 mgRrk :3 38:OUT_B A
i gy 70> [oome
OUTPUT _Servo state é . ) . tput
AT oA 14: SERVO 4@ 39:/0UT_B Vi outpu
m,
{ 40: OUT_Z /\ [I]
j >— | Z-phase
41:/0UT_Z v, output
OUTPUT Under torque ; 17: T-LIMIT 42: SG v
limit MAX 50 mA ﬁ 7 #*5
OUTPUT Encoder Z-phase [ ] *6 A 5
18: OCZ
(open-collector) MAX 50 mA ﬁ JRR RS-485
OUTPUT Servo-Ready+ é 19: SRDY+ 43: 485 A
MAX 50 mA ﬁ / [:]
OUTPUT_Servo-Ready- 20: SRDY- 44: 1485 7 -
OUTPUT Alarm State+ ln;%é—_l;\_ o1 ALM+ o 45 SG S
m,
OUTPUT _Alarm State- 22: ALM- s | T SG x5
) Host Controller

*1) Control power (24 V, G24 V) and power for I/0 (COM+, COM—) must share one common power supply.

*2) 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.

@ Page 46 & Connections to General-Purpose Output Signal

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

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

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

*6) If Z-phase pulse width is too small to be measured accurately by the host controller, decrease pulse division rate by using pulse output
ratio (parameters No.276.0 and No.278,0) or decrease rotational speed to increase the pulse width.
Pulse width [ms] = 2 / rotational speed [r/min] / (division ratio x 2'7) X 60 X 1,000.

SD3 Series Instruction Manual 21
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4. Connection

4. Torque Control Mode

1. Analog Torque Command

Pinout Diagram

32 AA.rI:EoQg Command

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

Command Input Encoder Output

5’
No. Description [\[e}

ignal
Description

OUT_A

A-phase

/OUT_A

/A-phase

OUT_B

B-phase

/OUT_B

/B-phase

OUT_Z

Z-phase

/OUT_Z

/Z-phase

SG

Signal ground

1 Vot

of ™

RS-485 Communication

Pin | Signal
[\[e¥ Description

485
43 Data

/485
44 /Data
45 SG

Signal ground

TLSEL1

CWL

12

COM—

General-Purpose Input

1/O Connector pinout
on the soldering surface

General-Purpose Output

Pin |Signal
No. Description

1

2

3

24V
Control power 24 V

G24V

Control power GND
COM+

1/O Power 24V

SVON
Servo ON

RESET
Alarm reset

HOLD
Command input prohibited

CCWL
CCW drive restriction

CWL
CW drive restriction

TLSEL1

Torque Limit

13
14
17
18
19
20
21

22

Pin | Signal
No. Description

COM—
1/O power GND

MBRK
Brake release

SERVO

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

SRDY +
Servo ready +

SRDY —
Servo ready —

ALM +
Alarm status +

ALM—

Alarm status—

22
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4. Connection

4. Torque Control Mode

CN1 Connector Wiring Example

Analog Torque Command

Control Power

24V

Servo Amplifier

GND

24V
Control power supply 24 Vinput  *1 [ 4. 54y,
| Control power supply GND ullll IPRPUSRY
1/0 power supply 24 V input *1 3: COM+ 47k G24V Twisted Pair Cable
INPUT_Servo ON 4- SVON i
INPUT Alarm reset — 5: RESET ﬁ Analog Torque Command Input
; *7
INPUT Command input 6: HOLD _D@
inhibiton ~ — (™ {¢ ] e
’ A/D H LPF % 32: A_TRQ A
|INPUT_CCW run inhibition F~ 9: CCWL _D@ ACND [ e .
] ielded
INPUT CW run inhibition  F~__ [ 1o, _D@ FG Encoder Signal Output
10: CWL RS-422 output
LINPUT Torque limit selection 11: TLSEL1 j@] 36: OUT_A /\"‘
~| é d >— | A-phase
1/0 power supply GND *1 12: COM- | 37: /OUT_A \// [E] output
*2 *4
OUTPUT Brake releasel =+ [ 13 mgRrk 3 38:OUT_B A
MAX 50 mA
_@ / [E] :j> B-phase
OUTPUT Servo state . . tout
AT oA 14: SERVO 4@ 39:/0UT_B Vi outpu
m,
40: OUT Z A
{ / [I] :j> Z-phase
41:/0UT_Z v, output
QUTPUT Under torque LT .
limit WA ma | |7 TLIMIT ﬁ A R L z #5
OUTPUT Encoder Z-phase . *6 s6
18: OCZ
(open-collector) MAX 50 mA ﬁ ---------- RS-485
OUTPUT Servo-Ready+ 19: SRDY+ 43: 485 A
MAX 50 mA ﬁ / [:]
OUTPUT_Servo-Ready- 20: SRDY- 44: /485 7 )
OUTPUT _Alarm State+ . .
AT oA 21: ALM+ F 45: SG >
OUTPUT Alarm State- 22: ALM- e T

*1) Control power (24 V, G24 V) and power for I/0 (COM+, COM—) must share one common power supply.

*2) 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.

@ Page 46 & Connections to General-Purpose Output Signal

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

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

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

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

Pulse width [ms] = 2 / rotational speed [r/min] / (division ratio x 2'7) X 60 X 1,000.

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

5. Descriptions of CN1 Connector Signals

1. Descriptions of CN1 Connector Signals

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

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

Related Control modes

P: Position control mode
V: Velocity control mode
T: Torque control mode

Pin No. " I/F Circuit P (Page 45) Control Mode

Signal / | Description

\. Prohibits CCW drive.

Input
Open : No contact with COM— Close
Closed: Contact with COM— )
Allows CCW drive.

Pin number on CN1 For the diagram, refer to this page

Indicates signal behaviors.

Output 5
Open : Output transistor OFF TP
loseer QUENETEnEEer O Make the connection such that COM— becomes open ‘

when the equipment moves beyond the CCW motion

range.
CCWL M Related Parameters
CCW drive restriction ‘No.67.0

Restriction enabled when "2: Enable CCW drive restriction”

or "3: Enable CW/CCW drive restriction” is selected.
‘No.67.1

Enables you to specify the deceleration method.
‘No.67.2

Enables you to specify the status after the motor stops.
‘No.67.3

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

with duplicated functions.
EOIERMY Close Vo

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

® ([ PCSEL1(Pin No.7)

% [Open |/ = /o

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

(3=~ VCSEL1 (Pin No.8)

The corresponding command

If the signal function varies depending on mode is Shown.

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

Control Mode Control Mode

DIF. Position Control Mode Vour Velocity Control Mode

i Differential ﬁ Analog Velocity Command

24 Position Control Mode 1/0 Velocity Control Mode

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

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

h Internal Position Command

24 SD3 Series Instruction Manual



4. Connection

5. Descriptions of CN1 Connector Signals

General-Purpose Input

Pin No. 1,3 I/F Circuit PS (Page 45) ‘ Control Mode
Signal Description

Connect to the positive pole of the external DC power supply. OF. | Voot | Voot
Power voltage: DC24 V = 10%

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

24\ (Pin No.1) COM+ and G24 V amplifier control power must share one common
ly.
Control power 24 V POWETSUpRY
24V:
COM+ (Pin No.3) Amplifier control power.
I/O Power 24 V COM+:

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

I/F Circuit PS (Page 45) Control Mode
Description

Amplifier control power. OF. | Voot | Vet
Connect to the negative pole of the external DC power supply. ) ~
Power voltage: DC24 V £ 10%

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

G24V

Control power GND | G24V:

Amplifier control powver.

DIF. pifferential 24 24 v S sv /] Internal Voot Analog /0 Internal VoLt Analog
open collector ‘ open collector h Position “ VelOCity d VelOCity “ Torque

SD3 Series Instruction Manual 25
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4. Connection

5. Descriptions of CN1 Connector Signals

Pin No. 4
Signal

I/F Circuit P| (Page 45) ‘ Control Mode
Description P | VvV | T |
P OF, | vt | M
Turns the servo OFF. ﬁ ﬁ “

SVON Close ‘ i

Turns the servo ON.

Servo ON S
-

Control Mode

I/F Circuit
Description

% Close DIF. | Vot | Mot
|

Resets an alarm.

Pl (Page 45)

— 24 10
RESET Be sure to turn off this signal after alarm reset execution. ‘ ﬂ
Alarm Reset *Encoder-, product code-, and system- alarms are not reset 5
by this signal.
*You must cycle control power of the amplifier. ‘

(=" B Troubleshooting Alarms and Remedies

% Close I/0
=<

Clears Alarm and Deviation counter.

RESET/PCLR

Alarm Clear
/Deviation Counter Clear

(== B Troubleshooting Alarms and Remedies

DIF. pifferential 24 24 v S sv /] Internal Voot Analog /0 Internal VoLt Analog
open collector ‘ open collector ﬁ Position ﬁ Velocity ﬂ Velocity “ Torque
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4. Connection

5. Descriptions of CN1 Connector Signals

6 I/F Circuit P| (Page 45) ‘ Control Mode

Signal  Descripon ... | P |V | T |
P OF, | vt | M

Allows command input. ﬁ h “

0
o
>
>
D
0
h
o
S5

HOLD 24
Command input prohibit Close ‘
(Position Control mode) Prohibits command input. Until command input becomes

Zero command clamp allowed, the motor does not move regardless command input.

(Velocity Control mode,

Torque Control mode) M Related Parameter

‘No.67.3
In Position Control mode, you can select whether the pulse
counter data to be kept while command input is prohibited.

% Close I/0
=<

Starts motor operation.
Executes Motion or Homing per Point No. specified with

PCSTART1 PCSEL1--4.
Start Forward Rotation

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

% Close I/0
o

Motor rotates in CCW direction

sjeusis J0108uuo) |ND Jo suondudsaq g

Motor Rotational Direction VCRUNI1 VCRUN2
(Pin No.) (No.6) (No.7)

ccw
cw

Motor Stop [ Open | [ Open ]
VCRUNT Motor Stop
Internal velocity Start 1 Contact with COM—

No contact with COM—

B Related Parameters
-N0.390.0, No.391.0
These are used to set acceleration/deceleration time for Homing.
-N0.392.0--*N0.399.0
These parameters are used to set 8 speeds. You can switch
between the target speeds with combinations of signals,
VCSELT, VCSEL2 , and VCSEL3
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4. Connection

5. Descriptions of CN1 Connector Signals

7 I/F Circuit P| (Page 45) ‘ Control Mode
Signal | Descripton ... | P V| T

% Close DIF.
Jh

Deviation Counter Clear is executed.

PCLR TP 24
Deviation Counter Clear Be sure to turn off this signal after deviation counter execution. ‘
2

[ (Open )/ IEE /0

You can specify the Point No. with a combination of PCSELT-- ﬁ

PCSELA4.

Point No. PCSEL1 |PCSEL2 |PCSEL3 |PCSEL4
(Pin No) (No7)  |(No.8) |(No9) |(No.10)
{ ) I I }

0 Homing Open Open Open Open
1 S [ Open | Open ][ Open |
2 [ Open | ISR ( Open ][ Open |
3 EESEE S [ Open [ Open |
4 [ Open ][ Open |[SEEMM( Open |
5
6
PCSEL1 7
Point No. Select 1 ® [ Open J( Open ][ Open | IEEET
9 == | Open | Open | I
10
11
12 [ Open ][ Open | (eEEN ISEEN
13
14
15
: Contact with COM—

(Open J: No contact with COM—
M Related Parameters
-No0.646.3
This parameter enables you to select motion per Point No.0
from either Homing or Point Table Motion.

% Close I/0
o

Motor rotates in CW direction

VCRUN2
Internal Velocity Start 2 (35 VCRUN1(Pin No.6)
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4. Connection

5. Descriptions of CN1 Connector Signals

8 I/F Circuit P| (Page 45) ‘ Control Mode
Signal | Descripton ... | P V| T
P q Clos | /0

You can specify the Point No. with a combination of PCSELT- ﬁ
PCSEL4.

0
o
>
>
D
0
h
o
S5

PCSEL2

Point No. Select 2 (& PCSEL1 (Pin No.7)

% [ Open |/ Via

You can select the target speed pin number with a combination i
of VCSEL1---VCSEL3.

Target speed PCSEL1 PCSEL2 | PCSEL3
(Pin No.) (No.8) (No.9) (No.10)
0 [ [

sjeusis J0108uuo) |ND Jo suondudsaq g

[ Open J[ Open J[ Open |

1 BESEE ( Open [ Open |

VCSEL1 2
Speed Select 1 3
4 [ Open |[_ Open | IcEEE

5

:

7

: Contact with COM—
((Open J: No contact with COM—

(=&~ VCRUN1 (Pin No.6)

% Close DIF.
h

Homing starts.

HOME 1

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

P oF.

The motor makes an emergency stop. Deceleration stop starts
upon Servo OFF and the motor stops its motion. No alarm (+2)
E-STOP occurs. A warning is output by parameter setting.

Emergency Stop (=5~ @) Appendices Functions

*1) In 1/0 configuration Option 1
*2) In 17O configuration Option 2
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4. Connection

5. Descriptions of CN1 Connector Signals

9 I/F Circuit P| (Page 45) ‘ Control Mode
Signal  Description P | V T
P OF, | vt | M
Prohibits CCW drive. I

24

Close ‘

Allows CCW drive.
S

B TIP ‘

Make the connection such that COM— becomes open when
the equipment moves beyond the CCW motion range.

CCWL Bl Related Parameters
. o ‘No0.67.0
CCW drive restriction Restriction enabled when "2: Enable CCW drive restriction” or
"3: Enable CW/CCW drive restriction" is selected.
‘No.67.1
Enables you to specify the deceleration method.
‘No.67.2
Enables you to specify the status after the motor stops.
‘No.67.3
You can select keep or clear the position deviation counter
data.

% el Close | VO

You can specify the Point No. with a combination of PCSELT--- ﬁ
PCSEL3 PCSEL4. pecly

Point No. Select 3
(= PCSEL1(Pin No.7)

% [ Open |/ RSN /o

You can select the target speed setting with a combination of i
VCSEL2 VCSEL1---VCSEL3.

Speed Select 2
(= VCSEL1(Pin No.8)

DIF. pifferential 24 24 v S sv /] Internal Voot Analog /0 Internal VoLt Analog
open collector ‘ open collector ﬁ Position h VelOCity i VelOCity ﬁ Torque
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4. Connection

5. Descriptions of CN1 Connector Signals

Pin No. 10 I/F Circuit P| (Page 45) ‘ Control Mode Q
-]
Signal Description -
(@)
% DF. | Var | var [
Prohibits CW drive. ﬁ ﬁ “ >

24

CWL Close ‘

CW Drive Restriction Allows CW drive. -

(= CCWL(Pin No.9) ‘

(2| (Open ) e /0
You can specify the Point No. with a combination of PCSEL1T -
PCSEL4 PCSEL4. ?

Point No. Select 4
(=" PCSEL1(Pin No.7)

% Close I/0
=

Homing starts.

sjeusis J0108uuo) |ND Jo suondudsaq g

HOME )
Start Homing WP o o
Be sure to turn off this signal after homing is completed.
% / Ya)
You can select the target speed setting with a combination of i
VCSEL3 VCSEL1-+VCSEL3.

Speed Select 3 _
(= VCRUN1(Pin No.6)

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

5. Descriptions of CN1 Connector Signals

Pin No. 11 I/F Circuit P| (Page 45) ‘ Control Mode
Signal Description
% DIF. | Veur | Mour
Torque command limit: Value 1 (No.147.0) is applied. i “ “
24 | /o

Close ‘ i

Torque command limit: Value 2 (No.148.0) is applied.

TLSEL1 S
Torque Limit INRelated Parameters ‘
-No0.144.0
Torque Limit is enabled when 1 (enable) is selected. /o
‘No0.147.0, No.148.0 ﬁ
Set Torque Command Limit Values 1 and 2. +2)

P /o

Home sensor has not been detected. ﬁ
(=1)
Close

ORG Home sensor has been detected.

Home Sensor M Related Parameters
-No0.645.0
Enables you to select home-dog-front.
‘No0.646.1
Enables you to change the polarity of home sensor detection.

*1) In Standard I/O configuration
*2) In Optional I/0 configuration.

DIF. pifferential 24 24 v S sv /] Internal Voot Analog /0 Internal VoLt Analog
open collector i open collector h Position ﬁ VelOCity d VelOCity “ Torque
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4. Connection

5. Descriptions of CN1 Connector Signals

General-Purpose Output

12 I/F Circuit PS (Page 45) ‘ Control Mode Q
>
| signal | Descripion P v T N 3
A common emitter terminal of output transistors in the general-| DF. | Vot | Vot %‘
purpose output circuit. S
COM+ and G24V amplifier control power must share one ﬁ h “
common power supply. 24 | /0
COM — |
I/O power GND S
1/0

13 I/F Circuit PO (Page 46) ‘ Control Mode
Signal | Descripton | P | V| T
% DiF. | Moot | Voot
Does not release the brake. ﬁ h ﬁ

24 | /0

Close ‘ i

Releases the brake.

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

MBRK S
mTP ‘
Brake Release The motor brake cannot be driven directly. To drive the motor
brake, be sure to use a relay. /0
Place a surge absorber to suppress surge voltage caused by 1)

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.

F Copen )/ mEEEm /o

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

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

Point No. PM!1 PM2 | PM3
(Pin No.) No.7) | No8) | (No9)
. { ) I }

8, etc. Open Open Open
PM1 .9 @ [ Open || Open |
Soint No. .10
oint No.

11

0
1
2
3
4,12 Open |[ Open | 3D
5
6
7

13 Close
14
.15

[@le)y : Contact with COM—
((Open J: No contact with COM~—
M Related Parameters
-No.644.0
Enables you to select timing of Point No. output and its content.

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

5. Descriptions of CN1 Connector Signals

14 I/F Circuit PO (Page 46) ‘ Control Mode

Signal  Descripon ... | P |V | T |
P OF, | vt | M
Servo-Off ﬁ h “
Close 24  1/0
SERVO Servo-On ‘ i
Servo Status 2
I/0
(1)
P / /o
PM2 Outputs the started or completed Point No. with a combination ﬁ
Point No.2 of PM1--- PM3. (*2)
== PM1(Pin No.13)

*1) In Standard 1/0O configuration
*2) In Optional I/O configuration.

15 I/F Circuit PO (Page 46) ‘ Control Mode

Signal  Descripton P |V | T |
P oF.
Positioning is not complete. ﬁ
POSIN Close ﬁ
Positioning Complete | positioning is complete.
z
P /0
Motor motion is not complete. ﬁ
(1)
MEND Close

Motion Complete - Ready to receive next motion directive after Point table

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

% M Close /o
PM3 Outputs the started or completed Point No. with a combination ﬁ
of PM1--- PM3. (*+2)

Point No.3
==~ PM1(Pin No.13)

*1) In Standard I/O configuration
*2) In Optional I/0O configuration.
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4. Connection

5. Descriptions of CN1 Connector Signals

Pin No.
Signal

16

e

HEND
Homing Complete

I/F Circuit

PO (Page 46)

Description

- State of Home Lost
- During Homing

Close

State of Homing Complete

‘ Control Mode

DI,

P oF
No warning
(*x2)
Close o4
WARN1 Outputting a warning ‘
Warning +2)
(==~ B Troubleshooting Warnings and Remedies 5
(*x2)
*1) In 1/0 configuration Option 1
*2) In 17O configuration Option 2
DIF. pifferential 24 24 v S sv /] Internal Voot Analog /0 Internal VO'_-T Analog
open collector open collector Position Velocity Torque

“ Velocity

SD3 Series Instruction Manual
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4. Connection

5. Descriptions of CN1 Connector Signals

Pin No. 17 I/F Circuit PO (Page 46) ‘ Control Mode
Signal Description

% Close DiF. | Moot | Vot
| |

Motor output torque is limited.

M Related Parameters 24 | Vo
T-LIMIT ‘No.144.1 ‘ i
o Enables you to select conditions for torque limit. 5
Torque Limiting
I/0

(=1)

% Close DiF.
h

State of one of the following:
+ MEND Motion Complete (*2)
+ Torque Limiting

(= MEND(Pin No.15)

B R

M Related Parameters
MEND/T-LIMIT ‘No.144.1
Motion Complete Enables you to select conditions for torque limiting.
/Torque Limiting
WP (+3)
Use this signal as T-LIMIT during press motion. Otherwise, use /o
it as MEND.
For T-LIMIT, turn TLSEL1 (Torque Limit) ON. For MEND, turn
TLSEL1 (Torque Limit) OFF. (*3)
*1) In Standard I/O configuration
*2) In Optional I/0 configuration
*3) In 1/0O configuration Option 1
DIF. pifferential 24 24 v S sv /] Internal Voot Analog /0 Internal VoLt Analog

open collector i open collector h Position ﬁ VelOCity d VelOCity “ TOque
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4. Connection

5. Descriptions of CN1 Connector Signals

Pin No. 18
Signal

oCcz
Encoder Z-Phase

e

I/F Circuit PO (Page 46)
Description

Close

Open collector output of Encoder Z-phase

HTIP

Z-phase pulse is synchronized with A-phase pulse and is output
with the same width as A-phase pulse.

Open-collector output

M Related Parameters

-No0.276.0, No.278.0
If Z-phase pulse width is too small to be measured accurately
by the host controller, decrease frequency division ratio or
rotational speed to increase the pulse width.

Pulse width [ms]
= 2 / rotational speed [r/min] / (division ratio x 2'7) x 60 X 1,000.

‘ Control Mode

DI,

Voot | Vet
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4. Connection

5. Descriptions of CN1 Connector Signals

Pin No. 19, 20 I/F Circuit PO (Page 46) ‘ Control Mode
Signal Description

P OF, | Var | Mo
In one of the following conditions ﬁ ﬁ “

An alarm is occurring. (1)
SREDY+ (Pin No.19) The primary circuit power is not supplied to the amplifier. o4 /0
Close ‘
SREDY — (Pin No.20) The following conditions are met at the same time. S
No alarm is occurring. ‘

The primary circuit power is supplied to the amplifier. /
I/0

mTIP ﬁ

The emitter side of the output transistor is independent 2)
of COM-. Cascade connection to multiple amplifiers is possible.

Servo ready

P /0
Servo-off status ﬁ

SERVO+ (Pin No.19) Close
Servo-on status

SERVO— (Pin No.20) mTP

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

Servo status

24
Engages the dynamic brake. ‘
DBRK+ (Pin No.19 T p
Disengages the dynamic brake. ‘
DBRK— (Pin No.20) (+4)
I/0

Dynamic brake release ()

*1) In Standard 1/0O configuration
*2) In Standard 1/0O configuration
*3) In Optional I/0O configuration
*4) In 1/0 configuration Option 2

DIF. pifferential 24 24 v S sv /] Internal Voot Analog /0 Internal VoLt Analog
open collector ‘ open collector ﬁ Position ﬁ Velocity ﬂ Velocity “ Torque
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4. Connection

5. Descriptions of CN1 Connector Signals

Pin No. 21, 22

Signal

ALM+ (Pin No.21)

ALM— (Pin No.22)

Alarm

e

I/F Circuit PO (Page 46)
Description

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

Close

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

WP

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

([==" @ Troubleshooting Alarms and Remedies

‘ Control Mode

DI,

Voot | Vet

SD3 Series Instruction Manual
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4. Connection

5. Descriptions of CN1 Connector Signals

Command Input

Pin No. 26 I/F Circuit CP (Page 47) ‘ Control Mode
Signal Description
Command signal input from the host controller to the amplifier.| g=
Select command pulse train command signal to input. (No.32.0) i
No.32.0
0 Pulse and Direction Pulse
CMD_PLS 1 QEP A-phase
2 CCW and CW CCW
Pulse
ég\?\/a >€ M Related Parameters
-No.2.0
Select Control Mode
-No.3.0
Select Command Mode
-No0.32.0
Select the input signal form of Pulse Train Command.
27 I/F Circuit CP (Page 47) Control Mode

/CMD_PLS

/Pulse
/A-phase
/CCW

Description

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

Parameter i )
NO.32.0 Command Signal Form | Input Signal

0 Pulse and Direction /Pulse
1 QEP /A-phase
2 CCW and CW /CCW

M Related Parameters
- No.2.0
Select Control Mode
-No.3.0
Select Command Mode
- No0.32.0
Select the input signal form of Pulse Train Command.

26,29

CC-P (Pin No.28)
CC-D (Pin No.29)

24 V open collector
power

I/F Circuit
Description

CP (Page 47)

Command signal input from the host controller to the amplifier
A power input terminal of 24V open collector.

CC-P:
Use this in combination with /CMD_PLS.

CC-D:
Use this in combination with /CMD_DIR.

Control Mode

DIF. Dpifferential

24 o4y

open collector

S sv

open collector

I/D Internal

Position

I/ 0 Internal
Velocity

Voo Analog

“ Velocity

Voo Analog
. Torque

40
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4. Connection

5. Descriptions of CN1 Connector Signals

Pin No. 30 I/F Circuit CP (Page 47) ‘ Control Mode

0
o
>
>
D
0
h
o
S5

Signal Description
Command signal input from the host controller to the amplifier.| g=
Select command pulse train command signal to input. (No.32.0) i
No.32.0
0 Pulse and Direction Direction o
CMD DIR 1 QEP B-phase D
) - 2 CCW and CW CcwW D
Direction @
B-phase o
CW M Related Parameters =2
-No.2.0 o
Select Control Mode w
-No.3.0 e
Select Command Mode 2
-No.32.0 =
Select the input signal form of Pulse Train Command. 0
31 I/F Circuit CP (Page 47) Control Mode @
Description g
Command signal input from the host controller to the amplifier. O%’
Select command pulse train command signal to input. (No.32.0) >
:
0 Pulse and Direction /Direction
/CMD_DIR 1 QEP /B-phase
. . 2 CCW and CW /CW
/Direction
;(B:vahase M Related Parameters
-No.2.0
Select Control Mode
-No.3.0
Select Command Mode
-No0.32.0
Select the input signal form of Pulse Train Command.

I/F Circuit CP (Page 47)

49, 50 Control Mode

Description

P
Command signal input from the host controller to the amplifier.| 5
CC_P-5V (Pin No.49) A power input terminal of 5V open collector. i

_ CC-P-5V:
CC_D-5V PinNo50) |\ s in combination with /CMD_PLS
5 V Open collector CC-D-5V:

ower
P Use this in combination with /CMD_DIR.
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4. Connection

5. Descriptions of CN1 Connector Signals

Pin No. 32 I/F Circuit CA (Page 48) ‘ Control Mode
Signal Description
A SPEED Speed command input with analog voltages (-10 V to +10 V). Voot
— A_GND (Pin No.33) is the reference point of electric potential. ﬁ
Analog Velocity
Command
A TRQ Torque command input with analog voltages (-10 V to +10 V). Aae
— A_GND (Pin No.33) is the reference point of electric potential. “
Analog Torque
Command
33 I/F Circuit CA (Page 48) Control Mode
SEL Description
This is the reference point of electric potential for Analog Ve | e
command voltage input to Pin No.32. h “
A_GND ETIP
If the analog velocity command circuit of the host controller
Analog Command is isolated from 24 V control power supply, connect A_GND
Ground to signal ground of the host controller, not to GND of control
power, If the analog velocity command circuit is not isolated,
connect A_GND to GND of control power.

DIF. pifferential 24 24 v S sv /] Internal Voot Analog /0 Internal VoLt Analog
open collector ‘ open collector ﬁ Position ﬁ Velocity ﬂ Velocity “ Torque
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4. Connection

5. Descriptions of CN1 Connector Signals

Encoder Output

NN 36, 37,-:, 42 I/F Circuit HONGEER)) ‘ Control Mode
Signal Description

OUT_A, /OUT_A:
OUT_B, /OUT_B:

OUT_A (Pin No.36)
OuUT_Z, /0UT_Z:

/OUT_A (Pin No.37)
Differential output of encoder signal divided and multiplied
A-phase output (equivalent to RS-422)

OUT B finNoze) | > /0

Signal ground of the communication IC in the output circuit.
/OUT_B (Pin No.39) This signal is connected to signal ground inside the amplifier. h
B-phase output It is isolated from control power (G24 V, COM-). Make the

connection to signal ground of the communication IC of the
host controller.

0
o
>
>
D
0
h
o
S5

Pin No.40
OUT_Z ( ) M Related Parameters

/OUT _Z (Pin No.41) - No0.276.0, No.278.0

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

Z-phase output

SG (Pin No.42) Pulse width [ms]
= 2 / rotational speed [r/min] / (division ratio X 2'7) x 60 x 1,000.

sjeusis J0108uuo) |ND Jo suondudsaq g

Signal ground
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4. Connection

5. Descriptions of CN1 Connector Signals

RS-485 Communication

TN 43, 44, 45

I/F Circuit

RS (Page 50) ‘ Control Mode

Signal Description P v [T |
485, /485: DIF. | Voot | Voot

485 (Pin No.43) RS-485 interface with the host controller “ “ “
For cascade connection, be sure to connect a termination

485 data resistor of approximately 220 Q to the end amplifier. 24 | /o

/485 (Pin No.44) SG: 5
Signal ground of the amplifier communication IC.

/485 data It is connected to signal ground inside the amplifier. Isolated i
from control power (G24 V, COM-).

) Connect signal ground of the communication IC of the host I/0
SG (Pin No.45) controller. ﬁ
Signal ground
DIF. pifferential 24 24 v S sv s} Internal Vot Analog /0 Internal Vot Analog

open collector ‘ open collector h Position “ VelOCity d VelOCity “ TOque
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4. Connection

5. Descriptions of CN1 Connector Signals

2. I/F Circuit of CN1 Connector

I/F Circuit

Connection to DC24V Power Supply

Connect control power of the amplifier and 1/O power.
Be careful not to reversely connect plus and minus terminals of the power supply.
Accidental reverse connection may damage the amplifier.

Control power and I/O power must share one common power supply.

. Amplifier |
| 24V |
ol o |
T 24 V) ‘
o2 |
~(G24V) e
\ 777 \
‘ G224V |
3 4.7 kQ |
COM
24V£10% | (com |
— | General-purpose input |
4to 11
(SVON etc.)
‘ General-purpose output ‘
113 to18 !
(MBRK etc) |
112 \
Y (Com-) |
\ \
S _

Control Mode

P
DiF.

\%

T

VoLt

“ Connections to General-Purpose Input Signal

Pin No.3
Connect to +terminal of I/0O power supply. Use power supply of 24 V & 10%.

Pin No.4 to No.11

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.

F—_——————— — — — =

‘AmMMH

\
17O power supply | 3 (com+) 4.7 kQ

24 V10 % \r General-purpose input
T - S4to11

~ (SVONetc)

Input device }

Control Mode

P
DirF.

24

V|
VoLt
A

1/0

T

VoLt
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4. Connection

5. Descriptions of CN1 Connector Signals

m Connections to General-Purpose Output Signal Contro\bMOdeT

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

P
DI
When driving a load containing inductance component such as relay, connect a protection ﬂ
circuit (diode). Install a diode in the direction shown in the figure below. o4
The output circuit configuration is an open collector Darlington transistor output. Connects
2
I/0

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 ViL, and cannot be directly
connected.

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

Pin No.13to 18

The emitter of output transistor is common to COM— of control power.

Pin No.19, No.21

The emitter of output resistor is Pins No.20 and No.22 and independent of COM-—.

'Amplifier
\ |
' Load resistor '

13to 18]

(MBRK etc.)

' @
‘ giF; MAX 50 mA
\

| ‘ 170 power supply
‘ ‘ _[24v+10%
| Relay control | R =
13t0 18 Relay This is cut off by a prompt stop.
‘ (MBRK etc.) &
4} MAX 50;/: T W} Surge absorber
|
127 I
(com-) ‘ i ﬂ

Motor

\

|

\ ‘ RY

‘ 19 & 21,

‘ (SRDY+, ALM+) 24 \/ ?

i i; | MAX 50 mA

| 20 & 22 / —
(SRDY—, ALM—) | Fuse (10 A)

‘L 7777777 N Power supply for motor brake

DIF. pifferential 24 24v S 5V /0 Internal Voot Analog /0 Internal VoLt Analog
open collector i open collector ﬁ Position h Velocity i Velocity ﬁ Torque
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4. Connection

5. Descriptions of CN1 Connector Signals

. . . Control Mode 0
Connection to Pulse Train Command Signal P v T )
>
Use this for pulse train input in Position Control mode. DF. 8
You can set the form of pulse signal input with Pulse train command: Input mode (No.32.0) g'
In case of positional aberration due to noise, take noise countermeasures, for example, o4
1) Make the signal line short between the host controller and the amplifier.
2) Be sure to use shielded twist-pair cables for the signal lines. ‘ w1
3) Segregate the signal lines from the primary circuit power cable and the motor power cable. D
4) Adjust Pulse train command: Input filter (No.33.0). S ®
Y q
=
=
. e e}
Differential i Amplifier | =
Max command pulse frequency: 4 Mpps SRy 26 (@DPLS) o | o
Pulse O | =
/ ! 1100 iy ! 0
O \ 4
Vv | 27 (/CMD_PLS) [ -
Direction At 130 @MDDR 330 } 8
T 11@@\ 3
o T N | 2
31 (/CMD_DIR) ‘ o
Twisted-pair cable } =
= FG wn
ffffff = P
>
Q
24 V open collector T T T T T T Amotifier &~
. ‘ mplifier |
Max command pulse frequency: 200 kpps | 24V J— . 128 () 3300 |
Be sure to set [Pulse train command A Q YT |
Input filter (N0.33.0)] to at least 7. Pulse / 1 3kO T N |
v T27 (/CMD_PLS) }
E| L 9o g |
o / 7 23k L @ e |
Direction 5 T |
\/ ..... 137 (/CMD_DIR) \
G Sh:f'e'l'd """ ?_-I:- Twisted-pair cable }
L_Ff6____TE
5 V open collector F———————————
Max command pulse frequency: 200 kpps [, \ Amplifier
Be sure to set [Pulse train command - Ry 149 CCPBY) 5309 }
Input filter (N0.33.0)] to at least 7. / T 39001 @ x |
Pulse o T |
v | 27 (/CMD_PLS) |
%V— SG /\ ’J\5O (CC_D-5V) 330 Q }
/ \ 39001 @ £ \
Direction o 1 |
\/ ..... /137 ¢CMD_DIR) |
SG Sh.:\-e'la ----- | = Twisted-pair cable }
FG
L - == ]
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4. Connection

5. Descriptions of CN1 Connector Signals

. . Control Mode
Connection to Analog Command Signal P v T
Input voltage tolerance range is £ 10 V. For input circuit impedance, see the figure below. Voot | Vet
For the command circuit configuration with a variable resistor (VR) and a resistor (R), (VR)
must be 2 kQ (1/4 W or more) and (R) must be 100 Q to 200 Q (1/4 W or more), so that ‘ ‘

command input voltage range is -10 V to +10 V.
Be sure to use shielded twisted-pair cables as a noise countermeasure.

W TIP
Isolation/non-isolation of the host analog command circuit and 24 V control power

If isolated
Connect A-GND with signal ground of the host controller. (Do not connect to GND of
control power)

If not isolated
Connect A_GND with GND of control power.

I U TT TP .l

| Amplifier

+12V

DIF. pifferential 24 24 v S sv /] Internal Voot Analog /0 Internal VoLt Analog
open collector ‘ open collector ﬁ Position h VelOCity i VelOCity ﬁ Torque
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4. Connection

5. Descriptions of CN1 Connector Signals

Connection to Encoder Output Circuit

Differential output of encoder signal (A-phase, B-phase, Z-phase) which has been processed
with pulse division ratio.

Be sure to connect a termination resistor to the receiver circuit of the host controller.
Approximately 220 Q (1/4W or more)

Signal ground of the communication IC in the output circuit is connected to signal ground
inside the amplifier.

Connect signal ground of communications IC of the host controller to Pin No.42.

Be sure to use shielded twisted-pair cable as a noise countermeasure.

\r;m}ﬁfigr 7777777 j‘36 -, | Host Controller
| oura N

. Output A—phasﬁ / [E]

| ::D

! 13/ v 220 Q

| Encoder signal output | /OUT_A)

| (RS-422) 38

| (OUT_B) N

| Output B—phasg@ / [;]

| :j >
‘ 9

\ \~ouT B) v 2200

| 40

} Output Z-phase ourp i N

| VAN e
} | N 220 O

‘ | voure)

| 42 Y

‘ e 1k T SG
‘Twisted-pair cable ‘
= reE O Shield

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

P e I e I e B e I
Y I e A e O

Control Mode

:
DIF
JH
24
-
5
=
/o
E

\%

VoLt

T
VoLt
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4. Connection

5. Descriptions of CN1 Connector Signals

Connection to RS-485 circuit CO”tro\b ’V\OdeT

P
RS-485 communications with the host controller DF
When connecting multiple amplifiers, be sure to install a termination resistor of
approximately 200 Q between signal lines of the end amplifier. ﬁ
Be sure to connect a pull-up resistor (RPU) and a pull-down resistor (RPD) of approximately o4
1.2 k Q inside the host controller. Be sure to connect a termination resistor of approximately

2
I/0

Voot | Voot

220 Q.

Make the wiring between the host controller and the ampilifier less than 3 m.
Between amplifiers, make it less than 1 m.

Signal ground of communication IC of the amplifier is connected to signal ground inside the
amplifier. Connect signal ground of communications IC of the host controller to Pin No.45.

Be sure to use shielded twisted-pair cable as a noise countermeasure.

Host Controller

S |

: ]
= Shield Twisted-pair cable

DIF. pifferential 24 24 v S sv /] Internal Voot Analog /0 Internal VoLt Analog
open collector ‘ open collector ﬁ Position ﬁ Velocity ﬂ Velocity “ Torque
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5. Setting Parameters

1. Overview

This section explains a variety of parameters that are required for servo-motor functions and features.
Read this section carefully to become familiar with the setup methods, functions, and usages of
the parameters, then adjust the parameters such that those will best suit your operating conditions.

Parameter Tuning Method

Tuning with the Setup Panel at front the amplifier.

STUDIO Tuning with the setup software "Servo Studio".
Install it on the user-supplied PC.
Servo Studio

2 SD3 Series Instruction Manual



5. Setting Parameters

2. Setup Panel

1. Setup Panel Features

FATEK

00 |
= v o)

SELECT  STATUS
[ ] [

Setup Panel

Display Panel

MODE Button

SET Button

STATUS
||

STATUS LED

A

UP Button

DOWN Button

<

LEFT Button

Displays a status or a setting value (with six digits at a time) on 7-segment display.

Use this button to switch between the six modes in the main menu or return to
the main menu.

Use this button to select items and set values.

Control power

ON Green ON Normal
Red ON Alarm occurring
OFF OFF Normal

In each mode, use these buttons to change the display item, change data,
select the parameter, execute operation and so forth.

Use (A ) to increase or (V] to decrease a numeric value

Use this button to move to higher order digits when changing the data.

Do not press more than one button simultaneously on the Setup Panel.
Otherwise, the information displayed on the DISPLAY LED will be incomplete.

SD3 Series Instruction Manual 3
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5. Setting Parameters
2. Setup Panel

A Number with 6 or More Digits

You can display a 6 to 10-digit number on the display panel with 3 separate portions, 5 digits at a time.
The leftmost letter indicates which segment of the number is currently displayed: sign[TF , first

Sdigit[= , or last 5-digit [ segment. The last 5-digit segment is displayed first.

ex. 1: Positive number +/—sign first 5 digits last 5 digits
+1,234,567,890

ex. 2: Negative number
-1,000,000,000

A negative number
(For negative numbers, the preceding period "." lights up.)

ex. 3: Model Code and Serial Number
0002020400

Selecting the digit to edit

Use (<] button to move the blinking position to the digit place that you want to edit.
Use (a](v] button to change the value of the blinking digit.

Al Al Y 1)
PO020- H<HPO020- F<HPOO20- H=HPOL2Er
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5. Setting Parameters

2. Setup Panel

2. Using the Setup Panel

The Setup Panel shows seven modes, each of which represents a group of functions.
Display Mode

d P N 5 t Motor and amplifier statuses can be verified.
Not displayed when an alarm is occurring

Status Display Mode

g88658

Alarm Status Display Mode

You can check the present alarm in this mode.

IENEERe I EINAl Sis1sweled Suiss 9

586888
Ci - Use this mode to set up each parameter.
Parameter Setting Mode

q runc This mode is used for tuning to automatically estimate inertia ratio change
= c the control gain set.
Quick Tuning Mode (Position Control Mode only)

H I 'l' U ﬂ E This mode is used to set up the parameters required for auto tuning.

] Not available in Torque Control Mode.
Auto Tuning Mode

5 H L; E _ P This mode enables you to save the parameters set up in Parameter Setting
Mode or Auto Tuning Mode to EEPROM.

Parameter Saving Mode

C You can perform:

S o b rnc - JOG Operation to execute testing with no command input from the host.
- Clear Parameter to reset all parameters to the factory default.

- Clear Encoder to initialize multi-turn data of absolute encoder.

Auxiliary Function Mode

Character table for 7-segement LED display

A B C D E F G H I J K L M N O P Q R S
]
o
C (] r
88|2aglglalalalal-lalals|Sa|8|5|8
[ nll H

-
-
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5. Setting Parameters

3. Using the Setup Panel

Turn on the control power of the amplifier and then press (3 twice to bring up the main menu.
On the main menu, select the mode you are to setting up, then press to see the sub-menu.

Turn the control power on.

Initial display

i

-oFF : Servo-OFF state
or
-on : Servo-ON state

i

3 seconds

*@I*

: Speed feedback value [r/min]

=7 Ai&i% @

Switch to the Status Display screen.
Alarm Display Mode
dP _Err| =r 7 :&:[Err. 1.0 "m %

T Nl - -» B3l SET
SEf_ P| m=r 10 ﬁ: A ) %

~r -
9_TUAE] e P GOL ) %@’SET

—

©

G

rr B3l - - = 9> [Eafl SET
(=P 21 :$:|||| %..@ O

S

=5 Approximately

SALE_P| =r2 :&: G8888 S o> Abnormal Fnd
Err.

Auxiliary Function Mode !q b , E n C’

- Sl 1 ] -

6 SD3 Series Instruction Manual
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5. Setting Parameters
3. Using the Setup Panel
1. Status Display Mode |

1. Status Display Mode

d88886

On the sub-menu that you just selected, press to display a value or proceed

to the next setup screen.

([=5" Following pages for each sub-menu
(=="" El Appendices List of Status Variables

Sub-menu

1 1/0 Status 19 Estimated Inertia Ratio

\l/ (="P.8) \L (P.13)

2 [GE_ENP] control Component Temperature Ay Encoder Rotor Mechanical Angle
\l/ ®.9) (reference value) \l/ ®.13) (single-turn)

3 Pulse Train Command Input 21 Encoder Rotor Mechanical Angle
4 (.9 (Position) N% .15 (Multiple-turns)

4 S E_ PE S Pulse Train Command Input 22 Encoder Temperature

\L (P. 9) (Speed) \l/ ®.14) (reference value)

5 Sk _ASL | Analog Velocity Command 23 Encoder Battery Voltage

v (P.9) \ (P. 14)

6 [GL _PPE| positioning Status 24 Encoder Communication:

\l/ ®.10) \l/ ®.14) No. of Retries

7 |SE_PLA]| ABsPosition Command 25 Encoder Data Error Count

v (P.10) Y (P. 14)

8 ABS Position Feedback 26 Regeneration Status

% (P.10) N (P. 15)

9 Command Position Deviation 27 Primary Circuit Power Voltage
\l/ (. 10) \l/ *.16) (reference value)

10[5E _PdA| Ass position Deviation A Amplifier Model Code

\L P.11) \L (P. 16)

1 Position Command Value \l/ Motor Model Code

J/ (P.11)

13 Position Feedback \lx Encoder Model Code

P.11)

13 Position Deviation 29 Amplifier Serial Number
P.11) \l’ (P. 16)
14 Speed Command Setting N2 Motor Serial Number
\ (. 12)
15 Speed Feedback N% Encoder Serial Number
V (. 12)
16 [0} _SdL | Speed Deviation 1 /0 Status
(. 12) \l’ (. 8)
1\1/7 SE_Er 9| Torque Command Value

(P.12)

EBEGE

(P.13)

)
i

Load Factor

Press @ for the direction of the flow( |, ). Press @ for the reverse direction.

SD3 Series Instruction Manual

~

19ued dnias aya Suisn "€ BIEAEINIEREIRELS 9



5. Setting Parameters

3. Using the Setup Panel

1 1/0 Status Status No.16

The flow chart below illustrates the I/O status of the CN1 connector.
The assignments of 1/0 pins depend on each control mode. Check each corresponding pin.

(== H Connections

2 [«{«}-
=

D <«
>

n-
ca
ca
)

'

[SE_P o <6

: OFF
[/O Item Number

| 17 Input Signajy ": : Output Signal

S le{<r
H@»
i
—

<<
2l

13 4
4 5
15 6
16 7
17 8
L 9
19 10
21 "
: Reserved : Reserved

88888

ok I5._

*) NOTE: The display of is fixed at - (OFF).
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5. Setting Parameters
3. Using the Setup Panel

2 Control Component Temperature Status No.24

SE_EP <G+ e

Temperature of Amplifier Control Component (reference value)

| :positive = :negative

3 Pulse Train Command Input (Position) Status No.33

St - PEP @S [ command pulse ]
L

19ued dnias aya Suisn "€ BIEAEINIEREIRELS 9

Pulse count output from the host controller

Current display signs
(Press (4] to change the display.)

“F i H/-sign E - first 5 digits I: - last 5 digits
4 Pulse Train Command Input (Speed) Status No.35

I r [ pulse/160 us I: 50 W to 750 W
588888 ‘E’_’: [ pulse/200 ps J: 1 kW to 2 kW

Speed derived from Pulse Train Command Input (Position)

,'- . positive = : negative

5 Analog Velocity Command Status No.49

Sl‘:-ﬂSE @ [r/min]
L

Analog Velocity Command input from the host controller

|- :positive = :negative

SD3 Series Instruction Manual 9



5. Setting Parameters
3. Using the Setup Panel

6 Positioning Status Status No.64

St_PPSI<E-{FBEEEE]

Positioning Status in Position Control Mode

B : Executing Positioning " : Positioning Complete

- :Fixed to positive

7 ABS Position Command Status No.74

Sl‘: - PEH @;: [ command pulse ]
L

Indicates a Position command value based on Home position offset

Current display signs
(Press (4] to change the display.)

“F i H/-sign E - first 5 digits I: - last 5 digits
8 ABS Position Feedback Status No.76

S": - PFH @i:l [ command pulse ]

_|: Indicates the motor angular position returned from the encoder.

Current display signs
(Press (4] to change the display.)

“F i +/-sign E - first 5 digits ‘: : last 5 digits
9 Command Position Deviation Status No.78

S": - Pd[ <'E'>\:| [ command pulse ]

_|: Indicates the difference between the position command value
and position feedback value.

Current display signs
(Press (4] to change the display.)

“F i +/-sign E :first 5 digits |: : last 5 digits

10 SD3 Series Instruction Manual



5. Setting Parameters

3. Using the Setup Panel

10 ABS Position Deviation State Status No.80

SE - PdH <'E'>\:| [ command pulse ]
L

Indicates the difference between ABS Position Command
(Status No.74) and ABS Position Feedback (Status No.76)

Current display signs
(Press (4] to change the display.)

“F i +/—sign E - first 5 digits ‘:  last 5 digits

11 Positioning Command Value Status No.65

r
@:: [ encoder pulse ]

_|: Indicates the position command value input to the position loop

19ued dnias aya Suisn "€ BIEAEINIEREIRELS 9

Current display signs
(Press (4] to change the display.)

“F i H/-sign E - first 5 digits l: - last 5 digits
12 Position Feedback Status No.67

S": - PFb @i:l [ encoder pulse ]

_|: Indicates the motor angular position detected by encoder

Current display signs
(Press (4] to change the display.)

“F i +/-sign E : first 5 digits ‘: : last 5 digits
13 Position Deviation Status No.69

S": - Pd"—' <'E'>\:| [ encoder pulse ]

_|: Indicates the difference between the position control value and
the position feedback value

Current display signs
(Press (4] to change the display.)

“F i +/-sign E : first 5 digits |: : last 5 digits

SD3 Series Instruction Manual 11



5. Setting Parameters
3. Using the Setup Panel

14 Speed Command Setting

‘E’ [r/min]

15 Speed Feedback

St-SFb @ [r/min]

16 Speed Deviation

@ [r/min]
T

17 Torque Command Value

SE_Ecq<E-FBEEEE] o,
I

Status No.97

Indicates the value of speed command input to the speed loop

- positive - :negative

Status No.98

Indicates the motor rotational speed detected by the encoder

F :positive - :negative

Status No0.99

Indicates the difference between the speed command value
and the speed feedback value

- :positive - :negative

Status No.113

Indicates the value of motor output torque

F :positive - :negative

SD3 Series Instruction Manual



5. Setting Parameters
3. Using the Setup Panel

18 Load Factor Status No.131

[SECLoF <E-FBEEE] ()
L

Indicates the load factor threshold to detect overload

To compare the displayed value to 100% rated torque,
use the following conversion formula:

+/ Load Factor digit X 10 [%]

F :positive - :negative
19 Estimated Inertia Ratio Status No.371

5k unr [<E-F00250]
I —

Indicates the estimated inertia ratio
(Indicates 250% in this example.)

19ued dnias aya Suisn "€ BIEAEINIEREIRELS 9

20 Encoder Rotor Mechanical Angle (Single Turn) Status No.194

@i:l [ encoder pulse ]
L

Indicates the single-turn absolute value of the motor

Current display signs
(Press (4] to change the display.)

E i +/—sign E : first 5 digits ‘: : last 5 digits
21 Encoder Rotor Mechanical Angle (Multiple-turns) Status No.195

S": - Eﬂb <'E'>\:| [ encoder pulse ]
L

Indicates the cumulative value of the motor's multiple-turns

Current display signs
(Press (4] to change the display.)

“F i +/-sign E :first 5 digits |: : last 5 digits

SD3 Series Instruction Manual 13



5. Setting Parameters
3. Using the Setup Panel

22 Encoder Temperature Status No.205

5t _EEP<E8-F000B5]
g —

Encoder Temperature
(Indicates 85°C in this example.)

23 Encoder Battery Voltage Status No.206

5&_EbL <E@-F00033] o,
I —

Encoder battery voltage
(Indicates 3.3 V in this example.)

(Absolute encoder only)

24 Encoder Communication Retry Count Status No.216

| r annnn
BEBEBBE ‘E" FULUOU [ count ]
_|: Indicates how many times encoder communication has been

retried
(Indicates zero times in this example.)

25 Encoder Data Error Counter Status No.218

~ annnn
BBEBEAE ‘E" Fuosuuy [ count ]
_|: Encoder Data Error Count
(Indicates zero times in this example.)
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5. Setting Parameters

3. Using the Setup Panel

26 Regeneration Status Status No.228

OF _AEC |<EE>{ ok 00 - | Regeneration control output

Indicates the operation status of the regenerative power
processing circuit.
ON: Handle with the regenerative resistor

H :ON = OFF

Regeneration voltage threshold

Indicates the primary circuit power voltage has reached the threshold.

A power error, |Err. 5], will occur if the regenerative resistor is not
connected.

: Reached = : Below the threshold
EV] EA] H the threshold.

= BU -8 Regeneration voltage warning
Indicates the primary circuit power voltage has reached the
@ warning level.
You need to connect a regenerative resistor to the amplifier.
2.0
F,’ : Reached = :Below
the warning threshold. the warning threshold

How to determine whether or not a regenerative resistor is needed
1. Display as instructed above.

2. Observe if the display on the Setup Panel while gradually increasing the speed of the equipment from
a low speed (approximately 20% of the max speed) to the actual operating speed.

: you do not need install a regenerative resistor.
- install a regenerative resistor.

@ Preparation Regenerative Resistor

If appears while the motor is decelerating, you may

need a regenerative resistor. Determine if a regenerative A

resistor is necessary or not as described above.

SD3 Series Instruction Manual 15

(%]
0]
—
=5
>
oQ
)
Q
=
Q
3
[0}
(gl
1]
=
0n

18ued dniss aya 8uisn "€



5. Setting Parameters
3. Using the Setup Panel

27 Primary Circuit Power Voltage

[5E_Pnl <E-[FEEEH] (v,
-

Status No.232

Primary Circuit Power Voltage (reference value)

. positive = negative

=

28 Model Code(Amplifier, Motor, Encoder)

Amplifier

P": _dri @S [ encoder pulse ]
=

Motor

[PE_Jot<E)>

Encoder

[PE_Enc <G~

Indicates the single-turn absolute value of the motor.

Current display signs
(Press (4] to change the display.)

“F +/-sign E - first 5 digits l: - last 5 digits

29 Serial Number(Amplifier, Motor, Encoder)

Amplifier

<'E'>\:| [ encoder pulse ]
L

Motor

[PS_dot <62

Encoder

[PS_Enc <6~

Indicates the single-turn absolute value of the motor.

Current display signs
(Press (4] to change the display.)

“F i +/-sign E : first 5 digits |: : last 5 digits

SD3 Series Instruction Manual



2. Alarm Display Mode

5. Setting Parameters
3. Using the Setup Panel
| 2. Alarm DisplayMode |

When an alarm occurs, the Setup Panel will automatically switch to the Alarm Display Mode.
Note that this does not happen in the following modes: Parameter Setting Mode, Quick Tuning Mode,
Auto Tuning Mode, Parameter Saving Mode, and Aukxiliary Function Mode.

To switch to Alarm Display Mode from one of these modes, press (&3 .

Status Display Mode is disabled while an alarm is occurring.

Up to 10 previous alarms can be displayed.

(== H Troubleshooting

Alarm that is occurring now

ELE LTI - el 3

A
I— Alarm No.

19ued dnias aya Suisn "€ BIEAEINIEREIRELS 9

(|

v)(a]

\/

Alarm histor

History No.O (n]
(Now) E [N N}

-

—I: Alarm No.

Alarm time stamp

If you press @ during alarm log display, alarm
occurrence hours will be displayed.

The alarm occurrence hours are as same as

the cumulative operating hours displayed under
the Alarm tab in "Servo Studio".

pitly
o>

Lnn]
c2

]
ca|;
P— |

History No.9 E

ca
0

ity
o>

Alarm that is occurring now

M
)
o
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5. Setting Parameters

3. Using the Setup Panel

—
o] n
7 —~+
el o
5 —_—
= >
)
S
3
()

E rr. == | Noalarm
E rr. Bﬂ System error
E rr ﬂ ,' EEPROM data error

] H E Product code error

r. 04

05

| M
A
~alf =

=

Overspeed error

(]
2
L

Speed deviation error

Position deviation error

M
SN
2
Co C2
.

1 | Overload error

[ n
=
0
C2a
(]

Command overspeed error

Encoder pulse
Output frequency error

!
9
o
ca
o

Internal Position Command overflow error
Homing failure

(1

Y
9
o
C

Encoder error
(multi-turn counter overflow)

(]
S
S

Overheat error

| P
) |
a0

oY

0.08
(5

Overvoltage error

Power supply error
(primary circuit power)

mm
-
-

Aarm

Aarm |

Encoder error
(Received data)

Display

Encoder error
(no response)

| M
ne |l
U
~J| O

Encoder error
(circuitry)

m
<
o
EE.

Encoder error
(communication)

Encoder error
(multi-turn data)

Encoder error
(voltage drop)

Voltage error
(control power)

gcg88

3 Switch circuitry error

L

(o VO O | R L O L R L
= = =

S Al D

(W] LB | ]| P
| B3| w2

r. E"—I Overcurrent error

mm
-

Inverter error 1

LM

Inverter error 2

rr. 26

=
r. E’, Current sensor error

ma| [PA| P P
= 2 )
o o
Y ¥

8 Encoder error

(overheat)
888888

\oltage drop
(inside the amplifier)

List of Warnings

Display

E--8900
rr90 1

B.686888

Encoder overheat detection

P
cC

Encoder battery voltage drop
error detection

mm

Emergency stop

_Wwarning |

Warning |

Display

E r ,-_g ﬂ 3 Encoder communication warning
E r ,-_9 ﬂ '1' Excessive position deviation
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5. Setting Parameters

3. Using the Setup Panel

3. Parameter Setting Mode

In Parameter Setting Mode, amplifier parameters can be checked and set up. For details of
each parameter, see the Parameters.

(== Page 28
PO030r
[ (]
8868888 h
A T_ Control power cycle
Yy
@ r: Necessary : Unnecessary
After editing parameter Save the parameter settings in Parameter Saving mode to the amplifier.
values, proceed with [Vj [Aj If you shut down the control power without saving, the setting changes will
Parameter Saving Mode. not take effect.
Parameter No.
Only the configurable parameters will be displayed.
To switch to another parameter, Use @ button to start with the first

E X7
a ,'."-:"—"E PE 5 3,_, digit of the parameter number.

Change the parameter value.

Use to change the number of the parameter.

While you are editing the value, the position that you
selected blinks.

\ POG2Tr —@—> % Change the value.
Parameter Saving Mode
SHI'JE-P ? @I\/\oveonto

another place.

When you finish with the change, the blink turns solid.

F0O0CE

If you shut down the amplifier without saving them, the changes will not

Save the parameter settings in Parameter Saving mode to the amplifier.
take effect.

SD3 Series Instruction Manual 19
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5. Setting Parameters
3. Using the Setup Panel

4. Quick Tuning

Mode(Position Control Mode Only)

For Tuning Procedures, see | Tuning.

v

(== HE Tuning Tuning Procedure

Parameter Name

[a] ) Position Control Mode
HE :&: P- (NN Inertia conditions

After editing parameter
values, proceed with
Parameter Saving Mode.

Parameter Saving Mode
SALE_P

Parameter No.

= | Tuning
Control Gain Set - Auto Switch

P i200

=
)

£
LN
0

s
a

gE

u
G

En Tuning Items

o

Save the parameter settings in Parameter Saving mode to the amplifier.
If you shut down the amplifier without saving them, the changes will not

take effect.

20
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5. Setting Parameters
3. Using the Setup Panel

5. Auto Tuning Mode(Position Control Mode)

For Tuning Procedures, see | Tuning.
(=="HE Tuning Tuning Procedure

After editing parameter

values, proceed with _ . .
Parameter Saving Mode. P- " E I”_| Inertia Ratio

19ued dnias aya Suisn "€ BIEAEINIEREIRELS 9

v

Parameter Saving Mode
SALE_P

If you shut down the amplifier without saving them, the changes will not

Save the parameter settings in Parameter Saving mode to the amplifier.
take effect.
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5. Setting Parameters
3. Using the Setup Panel

6. Auto Tuning Mode(Velocity Control Mode)

For Tuning Procedures, see | Tuning.
(=="HE Tuning Tuning Procedure

Parameter Name

0
)

u
oo
i
(nn]

0
)

]
mm
-
=
[}
=
Q
A
Q
[y
o

After editing parameter
values, proceed with
Parameter Saving Mode.

)
3
n
£

O
)
mm
(M|
|
oo
==
Q=
[OX)
1)
wn
()
0}
9
wn
g
a
>

h+_+
)
|

O

(]
gﬁn g%

=z

(O]

3R

(7]

s

PICLED] Chmcti™
@i@ é}>
PICALE] g™
@i@ @*

v

Parameter Saving Mode
SALE_P

Velocity Control Mode
ain FF compensation 1

-
)
cA
"
"
LM
0

@i@ @» Pi323
P- dH ’-,'P Damping ratio
@i@ @» Pi030

Save the parameter settings in Parameter Saving mode to the amplifier.
If you shut down the amplifier without saving them, the changes will not
take effect.
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5. Setting Parameters
3. Using the Setup Panel

7. Parameter Saving Mode

This mode allows you to save the parameter settings changed in Parameter Setting Mode or Auto
Tuning Mode.

Normal End

Saving
Approximatel
m&m;g;:; y

or

Abnormal End

Ab_End

Check in Alarm Display Mode.

19ued dnias ay1 Suisn ‘¢ BIEAEIIIEREITRIELS 9

Save the parameter settings in Parameter Saving mode to the amplifier.
If you shut down the amplifier without saving them, the changes will not

take effect.

If you changed parameters for which control-power cycle is needed, cycle power after the new
parameter settings are saved.
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8. Auxiliary Function Mode

Auxiliary Function Mode allows you to perform the operations such as 1) JOG operation, 2) Clear
Parameter, and 3) Clear Encoder.

JOG Operation

SubFrc <8 (F_JOL Ji -2

A

- This function is used to perform a test run with no command
input from the host controller.

- If tuning is your purpose, use Test Operation.

- The motor rotates only while (AX¥) is being pressed.

(a]v]

Clear Parameter

[F_PLLA] v
A

- The Parameter Clear function is used to reset all parameter
settings to the factory default values.

- Control-power cycle is required.

@i] - Perform this operation in a Servo-OFF state.
If operated in a Servo-ON state, an alarm will occur.

- It is recommended to back up the current parameter settings
before executing Parameter Clear.

Clear Encoder

[F_ECLA] v 2

- This function initializes the multi-turn data of absolute encoder.
- Control-power cycle is required.
- Perform this operation in a Servo-OFF state.

If operated in a Servo-ON state, an alarm will occur.
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JOG Operation

JOG Operation
F 1nr 1nr
oy [N NN
A

v

Servo-on with User 17O 1 «1) Pressing (€] without turning the servo off will
resultin|[Error |-
Press (<) for approximately 5 seconds. Press @ to be back to [F_J@6 |-

Servo-on with User I/0O

S5AL

19ued dnias aya Suisn "€ BIEAEINIEREIRELS 9

[n] JOG operation starts.

I - Move the motor using (4] or (Y] button.
- The motor moves only when either button is pressed.
- Press (a]¥] at the same time to stop the motor.

- For an emergency stop, shut off the primary circuit power
supply or turn the servo off.
Rotational direction

(A ): CCW rotation
@: CW rotation

|

y
Servo-off with User 170 *2)
«2) Press (@3 without turning the servo off,

will be displayed first

‘E rror
MODE S H L,ﬂ F F and then | SALOMA  |in approximately 3 seconds.

Modes and conditions that allows JOG Operation
Control Mode Command Mode JOG Operation

o Pulse Train Command Yes
Position Control —
Internal Position Command No
: Analog Velocity Command Yes
Velocity Control :
Internal Velocity Command Yes )
Torque Control Analog Torque Command No

*) Speed selection by I/0 input is disabled. (VCRUN1, VCRUN2, VCSEL1, VCSEL2, VCSEL3)

JOG Operation related parameters
Parameter No. | Parameter

385.0 Acceleration Time 1,000 ms 0 to 60,000
386.0 Deceleration Time 1,000 ms 0 to 60,000
387.0 Target Speed 300 r/min 0 to Maximum rotational speed of motor

«) The larger the setting, is the longer it takes for the motor to stop after releasing any of the (A | ¥ ] buttons.
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Clear Parameter

Clear Parameter
F_PL:
o0 0.0 [

Press and hold (<] for approximately 5 seconds until the display changes to[F, s 5h].

Under erasing

If you press the (4] button during Parameters Clear execution [Errar .
Press @3 and then go back to to repeat the process.

v

Cycle control-power to complete the Clear Parameter execution.

@ Use this in a Servo-OFF state.
If used in a Servo-ON state, an alarm will occur.

Clear Encoder (This feature is used in absolute systems)

Clear Encoder
F [ E [} C
-CLL LL
Press and hold («] for approximately 5 seconds until the display changes to[Fi ni 5h .

Under erasing

If you press the (] button during Parameters Clear execution [Errar .
Press (@3 and then go back to to repeat the process.

v

Cycle control-power to complete the Clear Encoder execution.

@ Use this in a Servo-OFF state.
If used in a Servo-ON state, an alarm will occur.
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4. Overview of "Servo Studio" (Setup Software)

Product Overview

"Servo Studio” is a dedicated setup software to be installed on a user-supplied PC connecting to a
SD3 Series 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 "Servo Studio”

oS Windows® XP SP3 (32-bit) Windows® 7 (32-bit., 64-bit)
Windows® 8 (64-bit) Windows® 10 (64-bit)
Japanese, Chinese (Simplified), Chinese (Traditional), Korean, and
Language ;
English
CPU Pentium® Il 512 MHz or higher
PC RAM 256 MB or more (512 MB is recommended)
Hard Disk Free space of 512 MB or more
Serial Communications USB port
Monitor 1024 X 768 Pixel or more Resolution
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 "Servo Studio” is used with other programs at the same time, "Servo Studio" operation may become unstable.
Use "Servo Studio" alone.

Connecting Amplifier and PC

Install "Servo Studio" on your PC.
Connect a USB cable to CN3 at the front of the amplifier.

(I35 "Servo Studio” Instruction Manual

Servo Studio
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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

Parameter Number Parameter

Parameter Name Characteristics
|

®
Control Mode

Settings Default Characteristics

Select Control Mode.

cunctior
Use 0 Position Control Mode

1 Velocity Control Mode

2 Torque Control Mode

NEENEe eI N0.3.0, N0.642.0

Characteristics

BERa@g

l Group 1 (Red) Indicates the control mode.

.l Group 2 (Blue) Indicates the usage type.

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

l Group 4 (Green) Indicates that control-power cycle is required.
"I Group 5 (Dark Blue) Indicates the data size.
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Characteristics of Parameters

The parameters are categorized into five groups according to their functions, uses, and features. The following icons
are used to represent their characteristics.

Common

Position Control

Pulse Train Command

Position Control

Used for all Control Modes

Used for Pulse Train Command in Position Control Mode

Used for Internal Position Command in Position Control Mode

1 Internal Command
(Red) Xﬂgigé%gtr;orlnand Used for Analog Command in Velocity Control Mode
";‘L ;ﬁg?%f&g;ﬁ%and Used for Internal Velocity Command in Velocity Control Mode
g L(i\rgfgg(():rgﬁmand Used for Analog Command in Torque Control Mode
"&; Communication Setup parameters for RS-485 Communication
u Operation Mode Used for selecting Control Mode, Command Mode, Operation
O0= P Mode, Pulse Form and so forth.
E Operation Control Used to configure Pulse Ratio and Filters
(@) Alarm Detection Used f(_)r configuring Alarm Detection and Timing of Alarm
LM Detection
(2Blue) @ Tuning Gain parameters that require Tuning
M Homing Used for positioning operation in Position Control Mode
ﬁ Torque Limit Used for configuring Torque limit used in all Control Modes
- Deceleration Stop/ Used for configuring Stop processes in case of emergency or
=  Emergency Stop/Quick Stop  drive restriction
Vibration Control Parameters related to Vibration Control
Dgé Switch Parameters to enable or disable functions
3 —~ . Used for selecting conditions from multiple items based on
A3 Selection :
(Yellow) your operational purposes
) . Numeric values are set for these parameters, for example,
—4  Numeric Value . . .
S pulse paired ratio or filter setup parameters.
4 [ Those parameters need power cycling for their setting
(Green) &=y Control Power Cycle changes to take effect.
2-byte data
?Dark Q 2-Byte Data (== Communications Manual: R5-485 Communications
Blue) :é 4-Byte Data 4-byte data

[z~ Communications Manual: RS-485 Communications
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1. Parameters

Common

EIH& B

Control mode Acceleration time 385.0 85
Command mode 3.0 34 Deceleration time 386.0 85
Operation mode 9.0 35 Target speed 387.0 85
Warning latch time 12.0 36
Alarm output timing 13.0 36
Switch 144.0 62 : ;
. Warning/Error Detection
Torque command limit Value 1 147.0 63
Value 2 148.0 63 @
Torque limit output 1441 63 OMMEP
Servo OFF: Delay time 2370 75
Bake release: Delay time 238.0 75 Switch 65.0
Position deviation
Absolute system 257.0 76 Error detection Value 87.0 51
Rotational direction 272.1 77 Delay time 89.0 51
Encoder pulse output Command Numerator 276.0 78 Position deviation Value 363.0 85
pulse ratio  penominator 278.0 78 Warning detection Delay time 3650 85
Switch 65.1 41
Speed deviation
Error detection value 90.0 o
Delay time 91.0 51
Encoder pulse output Frequency upper bound 285.0 79
Error detection Delay time 286.0 79
Encoder Switch 259.0 76
Overheat detection Value 267.0 77
Encoder Battery Switch 2591 76
Voltage drop detection  v/3lue 268.0 77
Voltage Sag Detection Delay time 305.0 83

RS-485 Communications Drive Restriction Input

Switch 8.0 35 Setup 67.0 43
Address 4.0 34 Deceleration method 67.1 43
Communication speed 6.0 34 Idling status 67.2 43
Stop bit 6.1 35 Retaining position deviation counter 67.3 43
Parity 6.2 35
Minimum response time 11.0 35
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SEIETEICE RN Siojowe.led Suilss 9

Switch 225.0 Selection 66.0
Warning output
Timing 225.1 69 Smoothing 1 80.0 48
Moving average counter :
Filter 1 Notch frequency 74.0 46
Notch width 75.0 46
High frequency gain 76.0 46
Deceleration Stop Notch depth 790 47
- Selection 82.0 49
e |—>
= Notch frequency 83.0 49
Filter 2 Notch width 84.0 50
No. | (€
- (€ High frequency gain 85.0 50
Method 224.0 68
Upon Servo Off - Notch depth 86.0 50
DBRK output after stopping  224.3 69 :
Selection 82.1 49
, Method 233.0 73
When alarm is on : Notch frequency 357.0 84
DBRK output after stopping  233.3 74 ) -
» Filter 3 Notch width 358.0 84
Release conditions 224.1 68 . .
o High frequency gain 359.0 84
Operating time 226.0 70
i Notch depth 360.0 84
Cancellation speed 227.0 70 .
Switch 9949 69 Selection 66.1 42
Wi g ; .
Upon control power failure o Filter 4 Smoothing 2 810 48
Operating time 228.0 70 Moving average counter .
Torque command limit 151.0 64
Status during free-run 232.1 71
Short brake operation after a stop 232.2 72
Timing 2323 72
Brake engagement Delay time 234.0 74
Rotational speed 235.0 74

Quick Stop Torque Command Filter

e

. . Switch 225.2 69 Switch 160.0 64
Smoothing filter - . .
Moving average counter 229.0 71 Low-pass filter Auto setting 160.2 65
Extension Time 236.0 75 Time constant 162.0 65
Deceleration time 239.0 75 Switch 160.1 64
. Frequency 168.0 66
Notch filter )
Width 169.0 66
Depth 170.0 66
Switch 160.3 65
) Frequency 171.0 67
Notch filter 2 -
Width 172.0 67
Depth 173.0 67

SD3 Series Instruction Manual 31



5. Setting Parameters
5. Parameters

Position Control Mode

@zg @%ﬁ

Input pulse form 32.0 Re-detection of home position dog 645.3
Rotational direction 32.1 37 Direction 646.0 91
Input logic 323 37 Sensor dog polarity 646.1 92
Interpolation 32.2 37 X Switch 646.2 92

_ Timeout )
Pulse ratio Numerator 34.0 38 Time 659.0 95
Denominator 36.0 38 o Switch 647.0 93
) Torque command limit

Input filter 33.0 37 Value 656.0 95
Feed forward delay compensation 66.3 42 Time to detect press stopper 655.0 95
Creep speed switch 647.1 93
Rapid speed 648.0 94
Creep speed 649.0 94
P05|t|on|ng Complete Acceleration/Deceleration time 6500 94
Amount of home position shift 651.0 94

@ 5 Home position data 653.0 95

Z-phase disabled distance 657.0 95
: | 6450 89

Home reference signal selection

Determination method 64.0 .
Encoder Z-phase selection 645.1 89
Range 68.0 44
Detection criteria Speed 69.0 44
Command Input 70.0 45
Detection delay time 71.0 45

%EQ @%@

- -

Interpolation 32.2 Inertia ratio 102.0
Pulse ratio Numerator 34.0 38 Damping ratio 103.0 52
Denominator 36.0 38 Mode switch 110.0 53
Feed forward delay compensation 66.3 42 Tuning items 110.1 53
Operation mode 642.0 88 Inertia ratio upper bound 106.0 52
Overflow detection 643.0 88 Automatic switch 120.0 59
Point number Output method 644.0 89 Control gain set Upper bound 120.1 59
Motion of point No.0 646.3 92 Tuning constant 121.0 60
Command method 7200~ 96 Control gain set 113.0 54
Operation 7200 =| 97 Inertia conditions 113.1 55
Enable/Disable 7203~ 98 Control level 114.0 56
Point table Position 7220= €Y Control gain 1 115.0 57
Rotational speed 7240~ 99 Control gain 2 116.0 57
Acceleration time 7260~ 99 Gain FF compensation 1 117.0 58
Deceleration time 7270~ 99 Gain FF compensation 2 118.0 58
Dwell time 728.0~ 100 Integral gain 119.0 59
Positioning completion 729.0~ 101 Current control gain 193.0 68
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Velocity Control Mode

B BE0

Offset Tuning method 62.2 Command method 388.0 86
se
value 60.0 40 Acceleration time 390.0 86
Rotational direction 62.0 40 Deceleration time 391.0 86
Switch 62.1 40 Target speed 1 to 8 3920~ 87
Input filter Numerator 48.0 38 L Switch 77.0 47
- Smoothing filter - -
Denominator 49.0 38 Moving average time 78.0 47
Numerator 50.0 39

Input gain : . .
Denominator 510 39 Velocity Control Mode: Tuning

Numerator 52.0 39
CCW : o=
o Denominator ~ 53.0 39 A IN
Speed limit
W Numerator 54.0 39
Denominator  55.0 39 Name -

SEIETEICE RN Siojowe.led Suilss 9

L Switch 77.0 47 Inertia ratio 102.0
Smoothing filter - -
Moving average time 78.0 47 Damping ratio 103.0 52
. Mode switch 110.0 53
Tuning
Items 110.1 53
Control gain set 129.0 60
Control level 130.0 61
Control gain 1 131.0 61
Gain FF compensation 1 132.0 62
Integral gain 133.0 62
Current control gain 193.0 68

Torque Control Mode

EE E@

Offset Tuning method 302.2 Inertia ratio 102.0
Value 300.0 82 Damping ratio 103.0 52
Direction of rotation 302.0 82 Control level 130.0 61
Switch 302.1 82 Control gain 1 131.0 61
Input filter Numerator 288.0 80 Gain FF compensation 1 132.0 62
Denominator 289.0 80 Integral gain 133.0 62
) Numerator 290.0 80 Current control gain 193.0 68
Input gain .
Denominator 291.0 80
Numerator  292.0 81
CCcw -
. Denominator  293.0 81
Torque limit
Numerator  294.0 81
CW -
Denominator  295.0 81
Speed Limit 152.0 64
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2. Details of Parameters

Settings | Default | Characteristics

Control mode 0to?2 0 BERIAA

No. 2.0

Select Control Mode.

Function
0 Position Control Mode
1 Velocity Control Mode
2 Torque Control Mode

NEEEe oM N0.3.0, N0.642.0

Z C
I I-I

Settings | Default | Characteristics
(B Command mode 1103 1 5 | E

Select Command Mode.

Control Mode | .
Function g :

0
Use 1: Pulse train command input ~ Ye

Position 1: Velocity
S _ _

2: Analog command - Yes Yes
3: Internal command Yes Yes -

NEEEle Mo N0.3.0, N0.642.0

Settings | Default | Characteristics

Address 1t032 1 B JB8aA

RS-485 communication:

Z
°
IN
(@]

BN Specify the address of the RS-485 communication.

Remark
Related To

Set this parameter to a unique address for each amplifier.
No0.6.0, No.6.1, No.6.2, No.8.0, No.11.0

Settings | Default | Characteristics

Communication speed 0to5 5 @ & @

RS-485 communication:
No. 6.0 Jnieatt

Specify the communications speed for the RS-485 communication.

Settings Communications Speed [bps]

2,400
4,800
9,600
19.200
38,400
57,600

Function

u A W N = O

0 wn
D D

REEE MmN N0.4.0, No.6.1, No.6.2, No.8.0, No.11.0
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Settings | Default | Characteristics

RS-485 communication:

No. 6.1 Stop bit

Specify the stop bit of the RS-485 communication.

Settings Stop bit

0 1-bit
1 2-bit

Function
Use

NEEE MM No0.4.0, No0.6.0, No.6.2, No.8.0, No.11.0

Settings | Default | Characteristics

Parity Oto2 0 EE 483

RS-485 communication:
No. 6.2

Configure the parity of RS-485 communication.

Settings

0 None

SEIETEICE RN Siojowe.led Suilss 9

Function

1 Even
2 Odd

REEEe MmN No0.4.0, N0.6.0, No.6.2, No.8.0, No.11.0

Settings | Default | Characteristics

| 0. 1 o BEZBE

RS-485 communication:
No. 8.0 Hnicet!

Enable/Disable RS-485 communication.

Settings RS-485 communication

0 Disable
1 Enable

Function

Remark
Related To

Select O if you are not using RS-485 communication.
No.4.0, No.11.0

Settings | Default | Characteristics
NN Operation mode ~
: oo @Ra-E

Select 170 (CN1 connector) or Communication ("Servo Studio") as 1/0 signal input
source.

Use this parameter to clear an alarm by using "Servo Studio".
IWE e Communication
g (CN1 Connector) ("Servo Studio")
0 Enable Disable
1 Disable Enable

Function
Use

This item will be back to the default when the control power turns off.

REETS You can set this item only with "Servo Studio", not with the Setup Panel.

0 0
D D
(95
2
=4
@)
=)

RS-485 communication: | Default | Characteristics
No. 11.0 o L 3 e PR (!
Minimum response time 0to 255 ] B O )2

Function Use this item to adjust the response time from the amplifier to meet the communication
Use specifications of the host control device.

MEE oMo No0.4.0, N0.8.0
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| Default | Characteristics
N[N PHORN \/\/arning latch time 1 W
0 to 200 soms | o e el -

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 Eh

Warning Output OFF ON Warning LatCh State
i Warning Latch Time _i

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

MEEW oMo N0.225.0, N0.225.1

Settings | Default | Characteristics

IR EHORN Alarm output timing

Specify when to output an alarm.

abletlely 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) (No.233.0) = O (free-run), the alarm signal will be

REMES output regardless of this parameter setting.

NWRPVAPRN fuise train command: Settings | Default | Characteristics
Seadl Input pulse form 0to?2 0 = EE O B2

Select the input signal form of Pulse Train Command.

Settings Signal Form

Function

Use 0 Pulse and Direction (PLS +DIR)
1 Quadrature phase difference pulse (A-Phase + B-Phase)
2 Positive pulse and Negative pulse  (CCW + CW)

HEEGISEN Position Control Mode
NEIEIEONEOMN No.2.0, N0.3.0, N0.32.1, No.32.3, No.33.0, No.642.0
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Default

| Characteristics

Settings

Pulse train command:

MEIEZRIN Rotational direction

Specify the rotational direction of pulse train command.

llatiely Settings Direction of Rotation
Use 0 CCW rotation if negative direction command
1 CCW rotation if positive direction command

REEEe MO No0.2.0, N0.3.0, N0.32.1, No.32.3, N0.33.0, No.642.0

Settings | Default | Characteristics

Interpolation with pulse ratio 0,1 1 > ENO LS|

Pulse train command:

No. 32.2

SEIETEICE RN Siojowe.led Suilss 9

Enable/Disable the interpolation to smooth a command where Command Pulse
Ratio is set.

Settings Interpolation with pulse ratio

0 Disable
1 Enable

Function
Use

FEEEe eI N0.32.0, N0.34.0, N0.36.0

Settings | Default | Characteristics

Pulse train command:

Mo, 22,8 Input logic

Select a logic of how to input Pulse Train Command.

Function Logic
LR 0 Positive logic: Count at the time of rising edge (low to high)
1 Negative logic: Count at the time of falling edge (high to low)

For pulse and direction, change the setting of this parameter will reverse the direction signal (DIR)
logic.

No.32.0, No.32.1

Remark

Related To

| Default | Characteristics

Input filter Oto15 4 %u,gg

It helps to reduce possibility of malfunctions caused by noise.
This parameter has to be set when Pulse train command input is open collector.

No. 33.0 Pulse train command:

Select a value according to pass-through pulse width (max frequency) of pulse train input. If a value
selected did not eliminate the malfunction, select a higher value.
() recommended when Input

Pass-Through Pulse Width [ns] Pass-Through Pulse Width [ns]
8

Function 0 No filter 600 (500 kHz)
Use 1 25 9 800
2 50 (4 MHz) 10 1,000
3 100 11 1,200
4 150 (2 MHz) 12 1,600 (250 kHz)
5 200 13 2,000
6 300 (1 MHz) 14 2,300
7 400 15 3,100
FEEIE MO N0.3.0, N0.32.0

(=" El Appendices
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| Default | Characteristics

Pulse train command:
Ratio (Numerator) 1 to 65,535

Pulse train command: 1'[O-O]O @ TALI“' :ﬁ

Ratio (Denominator) 11065535

No. 34.0

No. 36.0

Use these two parameters to set the multiplier and divider for the position command
pulse.

When the pulse count per rotation of host command is not equal to its counterpart of motor, select
one of the following for (Numerator)/(Denominator).

(Numerator)=(motor pulse count per rotation)/4=32,768
(Denominator)=(host command pulse count per rotation)/4

__ motor pulse count per rotation __motor pulse count per rotation / 4
Function host command pulse count per rotation host command pulse count per rotation / 4

H Setting Example unit: [pulse/rev]

A B C(=AX1/4)
Host Command
Pulse count per rotation | No. 34.0 No. 36.0
16,384 4,096
10,000 2,500
32,768 =131,072 ®) + 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 command pulse number per a rotation.

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

Remark

FEEEe eI N0.276.0, N0.278.0

Analog velocity: Range | f | Characteristics

Input filter (Numerator) 0 to 65,535 ]

65,535 E E

(-]

No. 48.0

Analog velocity:

Input filter (Denominator) 11065535

No. 49.0

These two parameters are used to configure a low-pass filter, which suppresses
the noise component of analog velocity command input.

Function

Use Setting Noise Resistance Command Response
Small Strong Slow
Large Weak Fast

HEEGRHIEN Analog Velocity: Input filter switch (No.62.1) = 1 (Enable)

The ratio of N0.288.0 (Numerator) to No.289.0 (Denominator) must not be higher than 1.
If the ratio = 1, filtering will not take effect.

No. 62.1

Remark

Related To

w0
D
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No. 50.0 IAnalog velocity: \ Dfault | Characteristics
nput gain (Numerator) 0to 65,535 | Maximum
Rotational pFEf9 UM
No. 51.0 Analog velocity: 110 65535 Speed of s E
T Input gain (Denominator) ' Motor [ -]

Analog velocity command Input Gain.

Set the value of a rotational speed corresponding to input voltage.

Function

When (Numerator/Denominator) = 1/2, a motor rotational speed is a half of maximum
command input voltage (£ 10 V).
The motor rotational speed is max (£ 10 V) when (Numerator/Denominator) = 1.

By using this gain, you can adjust the position proportional gain of the host controller.

Default | Characteristics

SEIETEICE RN Siojowe.led Suilss 9

ity: |
No. 52.0 Analog velocity:

CCW speed limit (Numerator) 0to 65,535 | Maximum
Rotational A Y (|
No. 53.0 Analog velocity: 110 65535 Speed of 5 ) g
S CCW speed limit (Denominator) ' Motor [ -]

Analog velocity command: CCW speed limit.

Function
(52.0)
CCW Speed Limit = Maximum rotational speed of motor X 530

TR 2:log veloctty | Default | Characteristics
ERanl C\\ speed limit (Numerator) 01065535 | Maximum
Rotational | geg 'l (|
No. 55.0 Analog velocity: 1t 65535 Speed of 5o g
s CW speed limit (Denominator) ’ Motor [ -]

w0 w
D )

Analog velocity command: CW speed limit.
Function

55.0

C
D
()

CW Speed Limit = Maximum rotational speed of motor X

Maximum Rotational Speed of Motor

Motor Capacity Maximum rotational speed of motor
[r/min]

50 W to 750 W 6.000
1 kW to 2 kW 3,000
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Analog velocity: Default Characteristics
No. 60.0 ' 5 -
Offset value —32,768 to +32,767 ‘ (] ‘g 3.:83

Set the offset value when Analog velocity: offset tuning method (No.62.2) = 1 (manual).

Connect power for the analog command, having the input voltage of O V, and adjust this parameter
, such that the rotational speed becomes O r/min.
Function
1. For CCW rotations, set this parameter to a negative number, and for CW rotations, set to
a positive number.
2. If the actual rotational speed is beyond the £ 10 r/min range, set this parameter to = 50 and
check the motor motions.

FEEGISIEN Analog velocity: Offset tuning method (No.62.2) = 1 (manual)
NEIEIEle Mol NO.62.2

Settings | Default | Characteristics

Rotational direction 0,1 1 aaa/a

No. 62.0 Analog velocity:

Select the rotational direction of analog speed pulse train input.

Function Settings Negative Voltage Input Positive Voltage Input
vse 0 CCW Rotation CW Rotation
1 CW Rotation CCW Rotation

Settings | Default | Characteristics
Input filter switch 0.1 1 2 ElOE

Enable/Disable Input filter for Analog Velocity Command.

No. 62.1 Analog velocity:

This filter is a first-order IR filter. Use it if there is too much noise in analog command.

Function . i

Use Settings
0 Disable
1 Enable

Settings | Default | Characteristics
Offset tuning method 0,1 1 anoa/a

Select either auto or manual method for offset tuning of Analog Velocity Command.

No. 62.2 Analog velocity:

For manual adjustment, use the parameter Analog velocity: offset value (No.60.0) for tuning.

Offset tuning method

Auto:
Select this to automatically adjust the offset value, such that the speed command
pbecomes O r/min with the input voltage at the time of servo on.

Function

Manual:
Select this to manually adjust the offset value, such that the speed command
becomes O r/min with O V input voltage.

=

FEEIEe MO N0.60.0

w0 0
D D
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Default

| Characteristics

Settings

Positioning complete:

No. 64.0 Determination method

Select one of two methods to output the Positioning Complete signal.

Signal Output Conditions

Settings | Position Pulse Train )
e [ | A ] e

Function Detection criteria
O O - - Range (N0.68.0)
- Speed (N0.69.0)

C
o
()
o

Detection criteria
- Range (No.68.0)
- Speed (N0.69.0)
- command input (No.70.0)

SEIETEICE RN Siojowe.led Suilss 9

FEEIENIOMN No0.68.0, N0.69.0, No.70.0, No.71.0

Settings | Default | Characteristics

Switch Oto3 1 me -2

Position deviation error detection:
No. 65.0

Specify what to output when excessive position deviation is detected.

Settings Output selection

0 No detect (No output)
Alarm output

Warning output

Alarm and Warning output

Function

w N =

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

No0.87.0, N0.89.0, N0.363.0, N0.365.0

Related To

Settings | Default | Characteristics

Switch 0.1 1 B -3

No. 65.1 Speed deviation error detection:

Enable/Disable Speed Deviation Error Detection.

Settings Speed deviation error detection

0 Disable
1 Enable

Function
Use

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

wn
D

NEEWEle eI N0.90.0, N0.91.0
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No. 66.0 Selection

Position command filter 1:

Settings | Default | Characteristics

Oto3 0 @g—_@}!’\}g

Function 0

Use

1
2
3

Select no filter or one of the three filters:

Settings Filter Type

No filter
Smoothing Filter 1
Notch filter

T -Notch Filter

Remark

If you are to use Smoothing Filter 1, try Filter 4 (Smoothing Filter 2) first.

Related To

No0.80.0, No.74.0, No.75.0, No.76.0, No.79.0

(= M Tuning

No. 66.1 Selection

Position command filter 4:

Settings | Default | Characteristics

0.1 T maags

Function

Use 0

1

Enable/Disable Position command Smoothing Filter 2 for Filter 4.

Settings

Disable
Enable

NEINEIS If you are to use Smoothing Filter 1, try Filter 4 (Smoothing Filter 2) first.
EIEICEle ol NO.81.0
(="M Tuning
MW uise train command: Settings | Default | Characteristics
Il Feed forward delay compensation 0.1 1 mey LB|a

Function

Use 0

1

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

Settings Feed forward delay compensation

Disable
Enable

Remark

Usually, set 1 (enable)
You can set this item only with "Servo Studio", not with the Setup Panel.

(il (22 6

g 2
Z &

B

Common

Velocity Control Analog Command
Communication

Alarm Detection

Torque Limit

Switch

Control Power Cycle

Position Control Pulse Train Command Position Control  Internal Command

Lol [T

Velocity Control Internal Command Torque Control  Analog Command

Operation Mode Operation Control

Tuning Homing

Deceleration Stop and so on Vibration Control

0
1)
_ Wl

/A

Selection Numeric Value

2N
N
>

@

2-Byte Data 4-Byte Data

4

N
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Settings | Default | Characteristics

Drive restriction input:

No. 67.0 Setup

By installing sensors at the ends of linear motion, you can restrict the drive beyond
the motion range.

When "Enable" is selected for this parameter, starting the motor will be blocked by 1/O input ON.

Function
Use 0 Disable Disable
1 Enable Disable
2 Disable Enable
3 Enable Enable

NEIEIE MO No.67.1, No.67.2, No.67.3

SEIETEICE RN Siojowe.led Suilss 9

NN o e restiction inpu Settings | Default | Characteristics
IR Deceleration method Oto2 1
=1 > Bl d
N Drive restriction input: 01 0 3 E
el (dling status ’

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 ldling status
Combinations (No.67.1) (N0.67.2)

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

HEEGISIEN Drive restriction input: Setup (No.67.0) = 1, 2 or 3 (Enable)
NEIEWEIOMION N0.67.0, N0.67.3

NWRPIIRY e resiriction inpu: Settings | Default | Characteristics
Bl Retaining position deviation counter 0.1 0 me3 a8\ =

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.

Settings Position Deviation Counter

0 Keep
1 Clear

Function
Use

HEEIEs e No.67.0, No.67.1, No.67.2
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Default Characteristics
PR

Set the value for a pulse range (position deviation) to determine Positioning Complete.

Positioning complete:

MRS Detection criteria - Range 0to 32767

40
[encoder pulse]

Position Deviation

1 Positioning Complete
—

Function
Use

o

Range

When positioning is complete, the signal POSIN (positioning complete) will be output to the host
controller.
Choose a value lower than the pulse range that the host controller uses to determine positioning
complete.

REENEO MO N0.64.0, N0.69.0, No.70.0, No.71.0

Default Characteristics

ma.c0g

Set the upper bound for a speed to determine Positioning Complete.

Positioning complete:

MRS Detection criteria - Speed 0to 32,767 ‘ (See below)

Motor Capacity Default Conversion to Rotational Speed

50 W to 750 W 2 pulse/160 ps 5.72 r/min
1 kW to 2 kW 2 pulse/200 ps 4.58 r/min
Velocity

Function

i Positioning Complete
Use '

—>
Positioning Complete
Velocity

o

When positioning is complete, the signal POSIN (positioning complete) will be output to the host
controller.

Choose a value lower than the upper bound speed that the host controller uses to determine
positioning complete.

No0.64.0, No.68.0, No.70.0, No.71.0

Rated To

Common Position Control Pulse Train Command Position Control  Internal Command

(il (22 6

 E A B3 (i

Velocity Control Analog Command Velocity Control Internal Command Torque Control  Analog Command

Communication Operation Mode Operation Control

aNfrz]i=

@) i i i

SLM Alarm Detection Tuning Homing
E Torque Limit Deceleration Stop and so on :@? Vibration Control
Seg  Switch X3 Selection =% Numeric Value
Control Power Cycle E 2-Byte Data : 4-Byte Data
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Characteristics
M. 8=

Set the value for a pulse train command input (Speed) to determine Positioning Complete.

Positioning complete:

Ne. 7010 Detection criteria - Command Input 0to 32,767 ‘ (See below)

Motor Capacity Default | units [encoder pulse] | Conversion to Rotational Speed

50 W to 750 W 0 pulse/160 us 0 r/min
1 kW to 2 kW 0 pulse/200 ps 0 r/min
Velocity
Function Velocity Command ——— Positioning Complete

' The setting value of No.70.0

Use

)

SEIETEICE RN Siojowe.led Suilss 9

/

Time

When positioning is complete, the signal POSIN (positioning complete) will be output to the host
controller.
Normally, "zero" command is the criteria.

Default Characteristics

ma.:cag

Positioning complete:

N2, 7140 Detection delay time 0 to 65,000 ‘ (See below)

Specify the delay time to output Positioning Complete signal (POSIN) to the host
controller after Positioning Complete conditions are met.

Motor Capacity | Default
50 W to 750 W 20 160 ps 3.2ms
1 kW to 2 kW 16 200 ps 3.2ms

Position Deviation

Function
Use i Positioning Complete

—

Detection delay time

FEENE MM N0.64.0, N0.68.0, N0.69.0, No.70.0
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No. 74.0

Position command filter 1:
Notch frequency

10 to 2,000

Default Characteristics
o BEEEE

Function
Use

Set the notch frequency for Position command filter 1.

HEECSIEN Position command filter 1: Type (No.66.0) = 2 (Notch filter) or 3 (7 -Notch filter)

Related To

No.66.0, No.75.0, No.76.0, No.79.0

ACIVERYN N otch width

Position command filter 1:

128 to 2,048 ‘

(=" M Tuning

Characteristics

ma.caa

Default

512
[-]

Function

Use Smaller

Larger

Narrower
Wider

Set the width of notch of Position Command Filter 1.

Setting Notch Width

HEEERISIEN Position command filter 1: Type (No.66.0) = 2 (Notch filter)

Related To

No.66.0, No.74.0, No.79.0

No. 76.0

Position command filter 1:
High frequency gain

50 to 200 ‘

(=" H Tuning

Characteristics

ma.:gg

Default
100
[-]

Function 50
Use 100
200

x0.25

x1
x4

Smaller setting value gives better vibration suppression.
Larger setting value gives faster motion.

Set the high frequency gain of Position Command Filter1.

Setting

HEEGPSIEN Position command filter 1: Type (No.66.0) = 3 (7 -Notch filter).

Related To

No0.66.0, No.74.0, No.79.0

(= M Tuning

(il (22 6

R
&

bl &

Common
Velocity Control Analog Command
Communication

Alarm Detection

aNfrz]i=

Position Control Pulse Train Command
Velocity Control Internal Command
Operation Mode

Tuning

folv[o T

Position Control Internal Command
Torque Control  Analog Command
Operation Control

Homing

Torque Limit Deceleration Stop and so on ;@? Vibration Control
Seg  Switch X3 Selection =% Numeric Value
Control Power Cycle E 2-Byte Data : 4-Byte Data
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Settings Default Characteristics

Velocity command: % 24 Q

Smoothing filter - Switch 0.1 0

Enable/Disable Speed Command Smoothing Filter in Velocity Control Mode.

This function enables to smooth the motion in high deceleration/acceleration by Speed Command.
In addition, this smoothing filter can be used as a countermeasure against noise in Analog Velocity
Command Mode.

Settings

0 Disable

Function
Use
1 Enable

NEEIEo eI No.78.0

SEIETEICE RN Siojowe.led Suilss 9

Default Characteristics

Velocity command: A 1@ Ny )
New 780 Smoothing filter - Moving average time| 1 to 1,000 Brr?gl Q = Q

Set the value for Speed Command Smoothing Filter-Moving Average Time
Function in Velocity Control Mode.
Use

however, this will result in delay.

Velocity command: Smoothing filter switch (No.77.0) = 1 (Enable)

Related To ENeWZAS
No. 79.0 Position command filter 1: Deult Chracteristics
. . @ Pl (!
Notch depth 010100 ‘ [-] ma. a2

Set the notch depth of Position command filter 1.

Setting Notch Depth

Bu;ction 0 Complete shutoff of notch frequency input
100 100% pass-through

Smaller setting value gives deeper filter.
Larger setting value gives shallower filter.

Position command filter 1: Type (No.66.0) = 2 (Notch filter) or 3 (7 -Notch filter)

N0.66.0, N0.74.0, No.75.0, N0.76.0
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Default | Characteristics

Position command filter 1: ‘
Smoothing 1 - Moving average counter| 1 to 6.250

(See below) 5 ol (!
Position command filter 4: [-] @ !;_@g = E

Smoothing 2 - Moving average counter 110 1.250

No. 80.0

No. 81.0

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.

Motor Capacity | Delay time Calculation Formula

50 Wto 750 W:  0.16 ms i i
X Moving average count = Delay time
1 kW to 2 kW : 0.2 ms

M Setup of Vibration Suppression

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.

(3 Using Filter 4 may reduce the resonant vibrations.

@ If suppression of the vibrations is not effective enough, recalculate the moving average count based
on the vibration interval, and set it to Filter 1.

Motor Capacity | Moving average count and Vibration interval to compress

50 W to 750 W: 6,250 L )
X Vibration interval [s] = Moving average count

Function
Use

1 kW to 2 kW : 5,000
H Default
Motor Capacity Filter 1 (N0.80.0) Filter 4 (N0.81.0)
50 W to 750 W 25 10
1 kW to 2 kW 20 10

The default value of Position command filter 1: Type (N0.66.0) is O (no filter).

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 command 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.

Remark

MEEEe MO N0.66.0, N0.66.1

(= M Tuning
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Settings Default Characteristics

TEERE

Position command filter 2:

No. 82.0 Selection Oto3 ‘ 0

Set the Position Command Filter 2.

Function 0 No filter

1 Reserved (Do not use)
2 Notch filter
3

7 -Notch Filter

FEIENEeMEOmN N0.83.0, N0.84.0, N0.85.0, N0.86.0

(= W Tuning

SEIETEICE RN Siojowe.led Suilss S

Settings Default Characteristics

Selection 0to3 ‘ 0 ‘@ @ Sa @

No. 82.1 Position command filter 3:

Set Position Command Filter 3.

Function 0 No filter

1 Reserved (Do not use)
2 Notch filter
3

7 -Notch Filter

NEEIEOMIOMN N0.357.0, N0.358.0, N0.359.0, N0.360.0

(=" Tuning

Characteristics

ma.:c|g

Position command filter 2:

ARSI Notch frequency 100 2,000

Function Set the notch frequency for Position command filter 2.

HEERRIHIEN Position command filter 2: Select (No.82.0) = 2 (Notch filter) or 3 (7 -Notch filter)
NEEIEOMOMN N0.82.0, N0.84.0, No.85.0, No.86.0

w0 w 0
D D D

(= H Tuning

Common Position Control Pulse Train Command Position Control  Internal Command

 E A B3 (i

Velocity Control Analog Command Velocity Control Internal Command Torque Control  Analog Command

Communication Operation Mode

(il (22 6
aNfrz]i=

Operation Control

SS:_’L Alarm Detection Tuning Homing

E Torque Limit Deceleration Stop and so on ;@? Vibration Control
eg  Switch X3 Selection =% Numeric Value
Control Power Cycle E 2-Byte Data : 4-Byte Data
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Default Characteristics

Position command filter 2:

NO. 84.0  ENIEE 128 to 2,048 ‘

512
[-]

ma.c02

Set the notch width of Position Command Filter 2.

Function Setting Notch Width
Use Smaller Narrower
Larger Wider

FEIERISIEN Position command filter 2: Select (No.82.0) = 2 (Notch filter)
NEIEIEOREOMN N0.82.0, N0.83.0, N0.85.0, N0.86.0

Default Characteristics

High frequency gain 50 to 200 ‘ 1[(_)? ‘@ O OS]

Positi d filter 2:
No. 85.0 osition command filter

Set the high frequency gain for Position Command Filter 2.

Setting

Function 50 x0.25
Use 100 X1
200 x4

Smaller setting value gives better vibration suppression.
Larger setting value gives faster motion.

HEECSIEN Position command filter 2: Type (No.82.0) = 3 (r -Notch Filter)
REIEIEO MOl NO0.82.0, No.83.0, No.86.0

Default Characteristics

ma.:c|g

Position command filter 2:

No. 86.0  Faeeven depth 0to 100 ‘

[-]

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
Use

HEEGNISIEN Position command filter 2: Select (N0.82.0) = 2 (Notch filter) or 3 (7 -Notch filter)
NEEIEOMOMN N0.82.0, N0.83.0, No.84.0, No.85.0

Common Position Control Pulse Train Command Position Control  Internal Command

(il (22 6

 E A B3 (i

Velocity Control Analog Command Velocity Control Internal Command Torque Control  Analog Command

Communication Operation Mode Operation Control

aNfrz]i=

@) i i i

SLM Alarm Detection Tuning Homing
E Torque Limit Deceleration Stop and so on ;@? Vibration Control
Seg  Switch X3 Selection =% Numeric Value
Control Power Cycle E 2-Byte Data : 4-Byte Data
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No. 87.0

Default Characteristics

Position deviation error detection:

Value 0 to 2,147.483,647 196,608

[encoder pulse]

Function

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

The higher the value, the less likely to detect position deviation error.
(The initial value of 196,608 is equivalent to pulse count of rotor 1.5 rotations.)

Prerequisite

Position deviation error detection: Switch (N0.65.0) = 1 (Enable)

Related To

No0.65.0, No.89.0

No. 89.0

Default Characteristics

Position deviation error detection:
Delay time 0to 32,767 ‘ (See below)

Function

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 (N0.87.0)]

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

M Default
50 W to 750 W 250 [160 ps]
40 ms
1 kW to 2 kW 200 [200 ps]

Prerequisite

Position deviation error detection: Switch (N0.65.0) = 1 (Enable)

Related To

No0.65.0, No.87.0

.90.0

Default Characteristics

Speed deviation error detection:
Value 0to 32,767 ‘ (See below)

Function
Use

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.

B Default
Speed Conversion
50 W to 750 W 524 [encoder pulse/160 ps] i
1,499 r/min
1 kW to 2 kW 655 [encoder pulse/200 ps]

Prerequisite

Speed deviation error detection - Switch (No.65.1) = 1 (Enable)

Related To

No.65.1, No.91.0

No. 91.0

Default Characteristics

Speed deviation error detection:
Delay time 0to 32,767 ‘ (See below)

Function
Use

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).

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

M Default
50 W to 750 W 250 [160 ps]
40 ms
1 kW to 2 kW 200 [200 ps]

Prerequisite

Speed deviation error detection - Switch (No.65.1) = 1 (Enable)

Related To

Z C C
II-I II-I II-I II.I

No.65.1, No.90.0
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Tuning: Default Characteristics
No. 102.0 o 250 P
Inertia ratio 100 to 10,000 ‘ %] ﬁ Q o~ &

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

T )
Inertia Ratio = Load Inertia Rotgr Inertia % 100%
Rotor Inertia

Function
Use

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.

Remark The inertia ratio being too large or too small will cause noise.
(== ® Tuning
No. 103.0 = Dlt Characteristics
. i Damping ratio 100 to 5,000 ‘ (%] 5 Q — B @

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

Function

Use Increasing (or decreasing) this parameter value in event of overshoot (or undershoot respectively)

may make the settling time shorter.
The value of this parameter is estimated along with inertia ratio simultaneously if Tuning: Items
(No.110.1) = 2 (start).

HEERRIHIEN Position Control Mode, Velocity Control Mode

Related To INeRNIA
Tuning: Default Characteristics
No. 106.0 A 3,000 W
Inertia ratio upper bound 100 to 10,000 ‘ o .- 3

Function

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

Prerequisite
Related To

Tuning: Control gain set - Automatic switch (No.120.0): 1 (Enable)
No.110.1, No.120.0
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Tuning: Settings Default Characteristics
No. 110.0 & -
Mode switch 1,2 ‘ 2 A -,

Select a tuning condition depending on the direction of load or the presence of
unbalanced load.

Function Settmgs Motion direction of the device connected to the motor

Use Standard Horizontal axis force

2 Offset Load Non-horizontal axis force

Use Offset Load Mode even for the case of axis force (horizontal motion)
Position Control Mode, Velocity Control Mode

(=" M Tuning

Settings Default Characteristics

Items Oto 2 ‘ 0 ‘ngﬁ'g

Tuning:

SEIETEICE RN Siojowe.led Suilss S

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

S G Estimate items
JUALCIL 8 & Damping ratio

Lie 0 (Stop) No estimate

| B Estimate :
2 (Start) Estimate

No estimate

Position Control Mode, Velocity Control Mode

(=" M Tuning

Common Position Control Pulse Train Command Position Control  Internal Command

Velocity Control Analog Command Velocity Control Internal Command Torque Control  Analog Command

(il (22 6

Communication Operation Mode Operation Control

R
&

Alarm Detection Tuning Homing

Lol [T

AL M
T i - . ©) . .
orque Limit mall Deceleration Stop and so on S&=H® Vibration Control
eg  Switch X3 Selection -;—ﬁ Numeric Value
Control Power Cycle E 2-Byte Data : 4-Byte Data
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Default Characteristics

No. 113.0 [Aks . o 15 a2 - =

Position control mode - Control gain set

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.

M Noise Solutions

@ Use Torque command filter: Notch filter (such as No.160.1).
Function @ Decrease the value of Integral Gain (No.119.0).
Use ® Decrease the value of Control Gain 2 (No.116.0).

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

Settmg Command Response | Rigidity Settling Time Possibility of Noise

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

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
(No.113.7).

- 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.

REEIESROmN No.113.1, No.114.0, No.115.0, No.116.0, No.117.0, No.118.0, No.119.0, No.162.0

(==~ W Tuning
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Settings Default Characteristics
Tuning: X -
N, Uil Position control mode - Inertia conditions 1to3 2 %Q = @

Set the inertia conditions for Position Control Mode.

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.

Settngs

Function 1 Heavy-load equipment or equipment with substantial load fluctuation
Use Equipment with low rigidity, robot arms, and so on

(medium setting)
For example, general transport machines

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

Position Control Mode
MEEEle oM No.113.0, No.115.0, No.116.0

SEIETEICE RN Siojowe.led Suilss S

(=" H Tuning

(el (22 6

g 2
Z &

B

Common Position Control Pulse Train Command Position Control  Internal Command

Velocity Control Analog Command Velocity Control Internal Command Torque Control  Analog Command

Communication Operation Mode Operation Control

Alarm Detection Tuning Homing

Lol [T

Torque Limit Deceleration Stop and so on Vibration Control

r

T
1)

_ Wl

Switch

/A

Selection Numeric Value

2N
N
>

@

Control Power Cycle 2-Byte Data 4-Byte Data
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Default Characteristics
Tuning: [y [
AR position control mode - Control level 51t0 45 [1_5] %@ « - &

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

HEECISIEN Position Control Mode

- Setting Control Level will invalidate the setting of Control gain set (No.113.0).
Remark - 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).

FEEEe MM No.113.0, No.113.1, No.115.0, No.116.0

(= H Tuning

Common Position Control Pulse Train Command Position Control  Internal Command

Velocity Control Analog Command Velocity Control Internal Command Torque Control  Analog Command

(il (22 6

Communication Operation Mode Operation Control

R
&

Alarm Detection Tuning Homing

Lol [T

AL M
T i - . ©) . .
orque Limit mall Deceleration Stop and so on S&=H® Vibration Control
Seg  Switch X3 Selection -;—ﬁ Numeric Value
Control Power Cycle E 2-Byte Data : 4-Byte Data
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Default Characteristics
Tuning: [y [
Position control mode - Control gain 1 5 to 1,000 >0 g E — Q
[rad/s] %

Set Control Gain 1 for Position Control Mode.

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).

Function
Use

Position Control Mode

NEIEIEOMIOMN NO.113.0, No.113.1, No.114.0, No.116.0, No.117.0

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

SEIETEICE RN Siojowe.led Suilss 9

(==~ W Tuning
Default Characteristics
Tuning: )
MERERER position control mode - Control gain 2 80 to 5,000 200 @ Q S @

[rad/s] %

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).

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

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

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

NEIEWEONEOMN No.113.0, No.113.1, No.114.0, No.115.0, No.118.0

(=" M Tuning
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Tuning: Default Characteristics
Position control mode 0o 15.000 10000 | TREAL-E
- Gain FF compensation 1 ' [0.01%] %

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.

Flinagein 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.

HEEGRIHEN Position Control Mode
REEIEOMOMN NOo.113.0, No.115.0, No118.0

(= H Tuning
Tuning: Default Characteristics
NN RENON Position control mode 0 to 15.000 0 @ Q o @

- Gain FF compensation 2

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.

Function Setting this item to around 10,000 will make the position deviations during operation almost zero.
Raise the value of this item only after reducing the position deviation, by using Gain FF Compensation 1
(No.117.0) at settling.

B Noise Solutions
Adjusting Filter 4: Smoothing 2- Moving average counter (N0.81.0) may reduce the noise.

HEECNSIEN Position Control Mode
NEIEIEOlOmN No.113.0, No.116.0, No.117.0

(=" ™ Tuning

R
&

(il (22 6
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Default Characteristics

Tuning: 160 @ E :;ﬁ B Q

No. 119.0 Position control mode - Integral gain 45 to 5,000

[rad/s] %

Set the Integral Gain for Position Control mode.

Increasing the value of Integral Gain will improve the convergence (interfered by friction or load
fluctuation) at the time of settling, and reduce position deviations.

Function 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

HEEGRIHEN Position Control Mode

SEIETEICE RN Siojowe.led Suilss 9

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

NS is changed.
REIEIlololl NO.113.0
(== ™ Tuning
Settings Default Characteristics
Tuning: ol _
N, 28 Control gain set - Automatic switch 0,1 0 %Q - @
Enable/Disable Auto Tuning for Control Gain Set
Function
SEE 0 Disable
1 Enable

HEECNSIEN Position Control Mode

Only Quick Tuning Mode with the Setup Panel.
This parameter is not displayed on the "Servo Studio".

No0.106.0, No.120.1

Remark

0
D

Related To

Default Characteristics

Control gain set - Upper bound 5 to 45

No. 120.1 [Pk 15 % @.:-4

Function

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

FEECNSIEN Position Control Mode
NEEIEeMIOmN No.106.0, No.120.0
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Default Characteristics

No. 121.0 [k 2 nea.:-=

Control gain set - Tuning constant 1 to 200 %

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

It is a constant of proportionality to calculate (Control Gain 1 + Control Gain 2) based on the Inertia
ratio setting value in their inverse proportionality.
Set it to a small value only if Quick Tuning has caused vibration in an extremely poor rigidity equipment.

Function
Use

Prerequisite Position Control Mode
9 Tuning: Control gain set - Automatic switch (No.120.0): 1 (Enable)

This parameter is not displayed on the Setup Panel.

NEEIEo eI No.120.0

| Default | Characteristics
Tuning: A [y .
No- 1220 Velocity control mode - Control gain set 1to 46 [1_5] E adil

Set the Control Gain Set for Velocity Control Mode.
With this, Control gain 1 (No.131.0) and Integral gain (No.133.0) will be set to
the default together.

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

: @ Decrease Integral gain (No.133.0)
Function

Use If the above does not work, lower the Control Grain Set.

Possibility of Noise

1 Slower Lower Longer Lower
$ $ $ $ !
46 Faster Higher Shorter Higher

Velocity Control Mode

- Too large a value may result in noise.
Remark - If Torque command filter: Low-pass filter constant (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.

NEEIEeMIOmN No.131.0, N0.132.0, No.133.0, No.162.0

(=" " Tuning
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Default Characteristics
Tuning:
Velocity control mode - Control level

No. 130.0

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.

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, then lower the Control Level.

Setting | Command Response | Rigidity Settling Time Possibility of Noise

1 Slower Lower Longer Lower
! ! ! $ !
46 Faster Higher Shorter Higher

Function
Use

Velocity Control Mode

Setting Control Level will invalidate the setting of Control gain set (No.129.0).

NEEIEMIOMN No.129.0, N0.131.0, No.133.0, No.162.0

(=" H Tuning

Default Characteristics

Tuning:
Velocity control mode - Control gain 1

No. 131.0

Function
Use
If any of the above does not work, lower the Control Gain 1.

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 (No.129.0)

- Control level (No.130.0)

MEEEle MO No0.129.0, No.130.0, No.132.0

399

100 to 6,000 [rad/s]

Set Control Gain 1 for Velocity Control Mode.

The larger this parameter is, the smaller the speed deviation of the command being input becomes.
Increasing this parameter value provides faster command response; however, too large a value may
result in noise.

H Noise Solutions
™ Use Torque command filter: Notch filter (such as No.160.1).
@ Decrease Integral Gain (No.133.0).

Remark

(= M Tuning
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Default Characteristics

Tuning:
NeMu eV AN \/elocity control mode

- Gain FF compensation 1 0'to 15000

Set Field Forward Compensation Rate with respect to Control Gain 1 for Velocity

Function Control Mode.

Jse Increase the value of this parameter to provide faster command response. In the event of noise,

decrease the setting value a little.

Velocity Control Mode

N0.129.0, No.130.0, N0.131.0, N0.133.0, N0.162.0

(= M Tuning
Default Characteristics
Tuning: - o
No. 133.0 & 300 .-

Velocity control mode - Integral gain 45 to 5,000 (rad/s] E

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.
This will result in rigid and sensitive motions.

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

Function
Use
@ Decrease the value of Integral Gain.

Velocity Control Mode

This parameter will reset to the prearranged value if Inertia conditions or Control Gain Set is changed.

NEEIE MM No.129.0, No.130.0, No.131.0, No.132.0, No.162.0

(= W Tuning

No. 144.0 Torque command limit: Settings Default Characteristics
: e Switch ,

Enable/Disable Torque Command Limit

Error Detection
Settings Selection Position deviation: No.65.0 Error Detection Value: No.87.0, N0.90.0
Eumction Speed deviation :No0.65.1 Delay time 1 N0.89.0, N0.91.0
Use 0 Disable - -

0 (Disable) -
1 (Enable) Select an appropriate value.

1 Enable

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.

REEIES MO N0.65.0, N0.65.1, No.87.0, No.89.0, N0.90.0, No.91.0
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5. Parameters

Settings

Torque command limit:

N, U4z Torque limit output Oto2

Default Characteristics

BE &

state".

marked with A is not configured.

Dtére]cUon Settings Torque Torque Motor
command command Max output
limit: Value 1 | limit: Value 2 | Torque value
No.147.0 No.148.0

0
1 O O =
2 - O =

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

T-LIMIT (Pin No.17) of I/0O 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

Homing Speed
Torque command| Limit

limit value
No0.656.0 No.152.0

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

FEE e MO NO0.144.0, No.147.0, No.148.0, No.152.0, N0.656.0
No. 147.0 Nt Range | Default | Characteristics
©. s Value 1 0to 65,535 | (See below)
Torque command limit: 2.000 5 @ 5
No. 148.0 Value 2 0 to 65,535 [0.1%]

Two torque command limits can be set with Value 1 and 2.

When closed, Value 2 (No.148.0) will be applied.

, depending on the overload characteristic.
Function

If this happens, set the upper bound to 2,400.

M 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%]

Set a torque command limit value as% of the rated torque (100%).

- When TLSEL1 (Pin No.11) of the I/O connector is open, Value 1 (N0.147.0) is 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,

- Under some operating conditions, overcurrent error may occur.

Motor Capacity Default

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

w0
D

MEEWEe MO NO0.144.0, No.144.1

(il (22 6

g 2
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5. Setting Parameters
5. Parameters

Default Characteristics

Deceleration stop:

MBI 10 que command limit 0 to 65,535 ‘

2,400

1 | EAE -]

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.

Prerequisite
Related To

Deceleration stop: Method (upon servo is off) (N0.224.0) = 2 (Quick stop)
No.224.0

Default Characteristics

Analog torque:

AR Speed Limit 0 to 10,000

Maximum rotational speed of motor
[r/min]

~ Iy .
Q) L JSNcT =

Set the speed limit for Analog Torque Mode.

The default value of this parameter equals to the value of Maximum rotational speed of motor
in the table below.

Motor Capacity Maximum rotational speed of motor
[r/min]

50 W to 750 W 6,000
1 kW to 2 kW 3,000

Function
Use

HEECRIHIEEN Torque Control Mode

Settings Default Characteristics

BOL-3

Torque command filter:

Ne. el Low-pass filter - Switch 0,1 ‘ 1

Enable/Disable Low-pass filter.

This filter is a first-order IIR filter.

Settings First-order IIR filter

0 Disable
1 Enable

Function

MEEEleMIemN No.113.0, No.160.2, No.162.0

(= ¥ Tuning

Settings Default Characteristics

Notch filter - Switch 0.1 ‘ 0 ‘ Gl -2
Enable/Disable Notch filter.

No. 160.1 Torgque command filter:

Function Settings Notch filter

0 Disable
1 Enable

MEEEle MO N0.168.0, N0.169.0, No.170.0

n O
D g ) 5

(== " Tuning
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No. 160.2 Torque command filter: Settings Default Chaacteristics
Bl | ow-pass filter - Auto setting 0.1 ‘ 0 G -2

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

Jse
0 Auto setting OFF
1 Auto setting ON

Prerequisite
Related To

Torque command filter: Low-pass filter switch (No.160.0) = 1 (Enable)
No0.113.0, No.129.0, No.160.0, No.162.0

(= W Tuning
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Settings Default Characteristics

BOL-3

Torque command filter:

No. 160.3 Notch filter 2 - Switch 0,1 ‘ 0

Enable/Disable Torque command Notch filter 2

bletlely Settings Torque command- Notch filter 2
L 0 Disable

1 Enable
FEIEIEC MmN No.171.0, No.172.0, No.173.0

(= H Tuning
: Default Characteristics
Torque command filter: .

MEREZER | ow-pass filter - Time constant 0to 65,535 ‘ (See below) ‘ 0. :-3

[0.01 ms]
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 t0 0.2)
max((w T+ w 2), wq)

Function [s] or below

B Default
Each motor series have their own default values.

Default [0.01 ms]

50 W to 750 W 0
1 kW to 2 kW 10

Torque command filter: Low-pass filter switch (No.160.0) = 1 (Enable)

Prerequisite

Example: Calculating in time unit and converting to frequency
20 [0.01 ms/rad] — 5,000 rad/s (equivalent to 796 Hz)

No.113.0, No.160.0, No.160.2

Remark

Related To

w0
D N .

(= M Tuning
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Torque command filter: | Default | Characteristics
No. 168.0 . ' 2,500 c
Notch filter - Frequency 0 to 2,500 H2) ﬁ 5_% =4 @

Function Set the notch frequency for the Torque command filter - notch filter.

This item is measured with "Servo Studio".

HEEERISIEN Torque command filter: Notch filter switch (No.160.1) = 1 (Enable)

REEEe MO No.160.1, No.169.0, No.170.0
(== M Tuning
No. 169.0 Torque command filter: Default Chaacteristics
Sl Notch filter - Width 1t0 16 ‘ 8 ‘ I IPEE)

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
Hhic 16 X2 Large
12 x1.5
$
8 x1
4 x0.5 Small

Prerequisite
Related To

Torque command filter: Notch filter switch (No.160.1) = 1 (Enable)
No0.160.1, No.168.0, No.170.0

(==~ " Tuning

Default Characteristics

Torque command filter:

AEIERER Notch filter - Depth 0to 256 ‘

0

Set the depth at the notch frequency of Torque command Notch filter.

0 Complete shutoff of notch frequency input
Function 3 3
Jse 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.

Prerequisite
Related To

Torque command filter: Notch filter switch (No.160.1) = 1 (Enable)
No.160.1, No.168.0, No.169.0

w
N ()

(=" ® Tuning
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Default Characteristics

Torque command filter:

AERARER Notch filter 2 - Frequency 0 to 2,500 ‘

2,500
[Hz]

Function

Use Set the notch frequency of torque command notch filter 2.

HEERISIEN Torque command filter: Notch filter 2 switch (No.160.3) = 1 (Enable)
NEEIEOMOMN No.160.3, No.172.0, No.173.0

(=" H Tuning

Default Characteristics

Torque command filter:

MREEER Notch filter 2 - Width 1016 | 8

G-

Set the notch width of torque command notch filter 2.

SEIETEICE RN Siojowe.led Suilss 9

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
Uiz 16 X2 Large
12 x1.5
!
8 x1
4 x0.5 Small

Prerequisite
Related To

Torque command filter: Notch filter 2 switch (No.160.3) = 1 (Enable)
No0.160.3, No.171.0, No.173.0

(= H® Tuning

Default Characteristics

Torque command filter:

AERVER N otch filter 2 - Depth 0to 256 ‘

0

5 @ Ha - @
Set the depth at the notch frequency of Torque command Notch filter 2.

Setting Notch Depth

0 0% pass-through
Function 3 3
Use 256 100% pass-through

- The larger this item is, the shallower the notch depth is.
- If the noise cannot be eliminated by setting a notch filter, increase the setting gradually
(e.g.. 50, 100, 150 and so on), which decreases the notch depth.

Prerequisite
Related To

Torque command filter: Notch filter switch (No.160.1) = 1 (Enable)
No.160.3, No.171.0, No.172.0

(= H Tuning
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Settings Default Characteristics

BEa@R

This parameter is used to adjust the gain level of the current control component.

Tuning:

Ne: 1820 Current control gain 0,1 ‘ 0

Select 1 to reduce noise generated at the time of servo-on stop.

Function . .
U Settings Level Noise Response
se 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

(= E Troubleshooting

Settings Default Characteristics

Deceleration stop:

N, 22600 Method (upon Servo Off) Oto3 ‘ 1

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

0 E‘.ﬂ Free run
Short brake
Quick stop
Dynamic brake
STO|

No0.151.0, No.224.1, No.224.3, No.225.2, No.226.0, No.227.0, N0.229.0, No.232.1, No.232.2,
No.236.0, N0.239.0

Function
Use

=

N

w

Related To

Settings Default Characteristics
BEEER:

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).

Deceleration stop:

MERZRAN Release conditions o

Function
Use Deceleration stop Operating time Deceleration stop Rotational speed to cancel
(N0.226.0) (N0.227.0)
0 @) =
1 @) O

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

68 SD3 Series Instruction Manual



5. Setting Parameters
5. Parameters

Deceleration stop: Settings Default Characteristics
No. 224.2 . . —
Switch (upon control power failure) 0.1 1 @ a 2l - @

Enable/Disable deceleration stop when an alarm of voltage drop error in the control
power supply occurs.

Function
Use
0 Disable
1 Enable
NEIEIClo ol NO.228.0
Deceleration stop: Settings Default Characteristics
INCAPVEIRER DBRK output after stoppin =P
(upon ServopOff) Pping 0.1 0 E A - E

SEIETEICE RN Siojowe.led Suilss 9

Select Stop State when the servo is off

Settings
F.
0 ;’:ﬂ Free run

Dynamic brake
ST0R)

HEECINIEN No.224.0, N0.232.1

Function
Use

—=

. Settings Default Characteristics
Emergency stop:
MEREZERY \\Varning output switch 0.1 ‘ 0 ‘ A1 -3
Set whether a warning to be output or not in case of E-stop input.
Function
L 0 Disable
1 Enable

Settings Default Characteristics

Emergency stop:

Mo, 2251 Warning output timing 0.1 ‘ 0

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

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

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

Quick stop: Settings Default Characteristics
No. 225.2 L : —y—
Smoothing filter - Switch 0,1 ‘ 0 ‘ E 21 - Q
Enable/Disable the Velocity Command smoothing filter at the time of a quick stop.
- This filter suppresses vibration caused by drastic velocity change.
Velocity Command smoothing filter
0 Disable
1 Enable

0 w0
D D

HEEIEe VN[l N0.229.0
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No. 296.0 E))ecelera_tion stop: | Default | Chiactestics
perating time 0t0 16383 | (See below) | T &l .4 -

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 Bl Default
Motor Capacity Default Converted to Time
50 W to 750 W 313 160 ps
50 ms
1 kW to 2 kW 250 200 ps

Prerequisite
Related To

Deceleration stop Method (upon servo off) (N0.224.0) = 1 (Short brake) or 2 (Quick stop)
No0.224.0, No.224.1, No.227.0

Default Characteristics

This parameter indicates rotational speed to cancel deceleration-stop in case an

Deceleration stop:

AETER Cancellation speed 0to 32,767 ‘ (See below)

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 M Default

Motor Capacity Default | Units [encoder pulse] | Conversion to Rotational Speed

50 W to 750 W 17 pulse/160 ps
1 kW to 2 kW 22 pulse/200 ps

50 r/min

Deceleration stop: Method (No.224.0) = 1 (Short brake) or 2 (Quick stop)
& Deceleration stop: Release conditions (No0.224.1) = 1

No0.224.0, No.224.1, No.226.0

Prerequisite

Related To

Deceleration stop: Default Characteristics
IN\AWPISHON Operating time >
(ugon contgrol power error) 010 16,383 | (See below) g 5l

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

Function M Default
Use Motor Capacity Default Converted to Time
50 W to 750 W 62 160 s
10 ms
1 kW to 2kW 52 200 ps

HEEGISIEN Deceleration stop: Switch (upon control power failure) (No.224.2) = 1 (Enable)
NEIEIEo ol NO.224.2

Common Position Control Pulse Train Command Position Control  Internal Command

Velocity Control Analog Command Velocity Control Internal Command Torque Control  Analog Command

Communication

(il (22 6

Operation Mode Operation Control

@) i i i

SLM Alarm Detection Tuning Homing
E Torque Limit Deceleration Stop and so on :@? Vibration Control
Seg  Switch X3 Selection =% Numeric Value
Control Power Cycle E 2-Byte Data : 4-Byte Data
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No. 229.0 Quick stop: Deult Characteistics
Smoothing filter - Moving average counter 1 to 1,000 ‘ counts] ﬁ E =a-!

This item indicates moving average count of speed 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.

Motor Capacity Delay Time Calculation Formula

50 W to 750 W 0.16 ms
1 kW to 2 kW 0.2 ms

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

Function
Use

X Moving average count = delay time

Quick stop: Smoothing filter switch (N0.225.2) = 1 (Enable)

NEIEIE MM N0.225.2, N0.239.0

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

Deceleration Stop  [BIEE]eE Enable Enable

Smoothing Filter Disable Disable Enable

N\

Command \ \
waveform

NIPEDR Dcceleration stop: Settings
O Status during free-run 0.1 ‘ 0 Asd -3

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),

the dynamic brake release signal (DBRK) immediately turns off and the dynamic brake

becomes engaged.

Function
Use

ON (consider as deceleration stop)

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

(==~ El Preparation Timing Diagrams
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No. 232.2 Quick stop:

Short brake operation after a stop

Settings
0.1

Default Characteristics

o HRL-2

Function

Use 0

1

Enable
Disable

Enable/Disable short braking after a quick stop.

Settings Short braking

Prerequisite

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

No. 232.3

Deceleration stop:
Brake engagement - Timing

Settings
0.1

Default Characteristics

o | @Ha-5

Function

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

Settings Brake engagement timing

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

When the deceleration stop status is off, or the motor rotation speed becomes
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
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 (No.234.0).

Related To

C
D
D
= (@]

No0.234.0, No.235.0

(== Kl Preparation Timing Diagrams

(il (22 6

g 2
Z &

B

Common

Velocity Control Analog Command
Communication

Alarm Detection

Torque Limit

Switch

Control Power Cycle

0

2N
U

@

Position Control Pulse Train Command
Velocity Control Internal Command
Operation Mode

Tuning

Deceleration Stop and so on
Selection

2-Byte Data

folv[o T

&

1 1)
= U

N
>

Position Control Internal Command
Torque Control  Analog Command
Operation Control

Homing

Vibration Control

Numeric Value

4-Byte Data

7

N
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) ] Characteristics
Deceleration Stop:
MEIZEER \iethod (when alarm is on) = -3

Select a deceleration stop method in case of alarm while motor is in motion.

Default

Settings
Oto7

Each alarm group uses a different stop method. 1)

Stop method

Settings

Q
o
c
'O

Group @ 2,

SEENP Rl S.o1oweled Suiies S

0 EH 7 o

. 1 D D o
P = S| B
3 o El

6 = £l

7 = =

*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 (No.228.0) elapses, the motor will be stopped by the group ®
method.

Alarm Name and Group Alarm Name and Group

0 System error (@) Encoder error (response data) ®
1 EEPROM data error @ 17 Encoder error (no response) ®
2 Product code error @ 18 Encoder error (circuitry) ©)
4 Overspeed error ® 19 Encoder error (communication) ®
5 Speed deviation error ® 20 Encoder error (multi-turn data) ©)
6 Position deviation error ® 21 Encoder error (voltage drop) ®
7 Overload error @ 22 Voltage error (control power) @
8 Command overspeed error ® 23 Switch circuitry error ©
Encoder pulse
9 output frequency error @ 24 Overcurrent error ©)
Positioning command overflow error
10 el e ® 25 Inverter error 1 @
Encoder error
" (multi-turn counter overflow) © 26 Inverter error 2 @
12 Overheat error ® 27 Current sensor error ©
14 Overvoltage error ©) 28 Encoder error (overheat) ®
Power supply error o o
15 (erTEy €1-ek poen) ® 29 Voltage drop (inside the amplifier) @
ri:ﬂ Free run A Quick stop % Short brake Dynamic brake
il STOR| STOR)
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Deceleration Stop: Settings Default Characteristics
NCAVEERCE DBRK output after stoppin =
(when alarrﬁ is on) Pping 0.1 0 § B Sl - E

Select the type of idling in case of alarm.

Settings Idle State
0 'I-_jﬂ Free run

Function
Use

=0

Dynamic brake

—

Default Characteristics

Deceleration Stop:

NO. 234.0 [n engagement - Delay time 0to 16,383 ‘ (See below)

Set the delay time between two events: 1) SVON (servo-on) opens while the motor
is in motion or an alarm occurs, and 2) the brake becomes engaged.

Function
Motor Capacity Default Converted to Time
50 W to 750 W 0 160 s
1 KW to 2 kW 0 200 s

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

Default Characteristics

Deceleration Stop:

e, 2350 Brake engagement - Rotational speed | 0to 32,767 ‘ (See below)

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 M Default
Each motor series have their own default values.
Motor Capacity Default Converted to rotational speed
50 W to 750 W 17 pulse/160 ps )
50 r/min
1 kW to 2 kW 22 pulse/200 ps

w0 wn
D D

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

Common Position Control Pulse Train Command Position Control  Internal Command

Velocity Control Analog Command Velocity Control Internal Command Torque Control  Analog Command

Communication Operation Mode Operation Control

(il (22 6

@) i i i

SLM Alarm Detection Tuning Homing
E Torque Limit Deceleration Stop and so on :@? Vibration Control
Seg  Switch X3 Selection =% Numeric Value
Control Power Cycle E 2-Byte Data : 4-Byte Data
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Default Characteristics

Quick stop:

NSPERA Extension Time 0to 3,125 ‘ (See below)

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.

H Default

It's difference in the unit depending on the motor capacity.

Function Motor Capacity Default Converting to Time
50 W to 750 W 0 160 ps
1 kW to 2 kW 0 200 ps

This parameter is valid only when the Deceleration Stop Method is "quick stop".

This parameter is invalid if the servo turns off while the motor idling.

Use Servo OFF: Delay time (No.237.0) to compensate the brake response time when the servo turns
off during motor idling.

HEECISIEN Deceleration stop: Method (No.224.0) = 2 (Quick stop)
NEIEWEOMOmN N0.224,0, N0.233.0, N0.237.0

0 ms

SEIETEICE RN Siojowe.led Suilss 9

Default Characteristics

IN[GAWEYAON Servo OFF: Delay time

0to 3,125 ‘ (See below)

This parameter indicates the delay time the motor excitation off after the servo-on
signal (SVON) turns off.

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

Function W Default

Use It's difference in the unit depending on the motor capacity.

Motor Capacity Default Converting to Time

50 W to 750 W 0 160 s
1 kW to 2 kW 0 200 ps

0 ms

MEEEle eI N0.238.0

Default Characteristics

IN[eWWEISHON Bake release: Delay time § oA @
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.

H Default

Each motor series have their own default values.

Motor Capacity Default Converting to Time

0to 3,125 ‘ (See below)

Function

50 W to 750 W 25 160 ps J
ms
1 kW to 2 kW 20 200 ps
NEIEIlo ol NO.237.0
3 . Default Characteristics
Quick stop:
No. 239.0 . . 0 4 _
Deceleration time 0to 100 ‘ (] asd -3

Function This item indicates decelerating time after a quick stop.

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

(7] wn
o) ( D

REEIEOMEOMN NO0.224.0, N0.232.2, No.236.0
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Settings Default Characteristics

N[eAWISYAON Absolute system

Oto?2 ‘ 0

BRa@g

Select either Absolute system or Incremental system.

Overflow detection
0
1
2

Incremental -
Absolute Disable
Absolute Enable

Function Using this parameter in absolute systems

- Setting "2" (this is the usual setting)
Exceeding the encoder absolute value range of -4,294,967,296 to 4,294,967,295 (+ 32,767
multi-turn data) will result in Alarm No.11 (encoder multi-turn counter overflow).
If this happens, correct the command such that 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.

Settings Default Characteristics

B@4-3

Encoder:

No. 259.0 Overheat detection switch Oto2 ‘ 0

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

Settings Output

Function
Use 0 No output
1 Warning output
2 Alarm output
No. 259.1 Encoder: . . Settings Default Charactristics
Battery voltage drop detection switch 0,1 ‘ 0 5 8- @

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

Function Settings Output
Use 0 No output
1 Warning output

0
. D
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No. 267.0 Encoder:

Overheat detection - Value

0to 127 ‘

Default Characteristics
85 1 _
['C] ‘ ﬁ @Lﬂ @

Function

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

NEEEle eI N0.259.0

No. 268.0 Encoder:

Battery voltage drop detection - Value

0to 100 ‘

Default

24
[0.1 V]

Characteristics

EPER-

Function

Set the value to detect voltage drop of the encoder.

HEEEle eI N0.259.0

No. 272.1

Encoder pulse output:
Rotational direction

Settings
0.1

Default Characteristics

BA083

Function

Use
0

1

Count down

Count up

Set the rotational direction of encoder pulse output.

This indicates the direction of counting pulses in ccw rotations.

Settings In CCW rotation

Related To

0 wn
D D

No.276.0, No.278.0

(il (22 6

g 2
Z &

Common

Velocity Control Analog Command
Communication

Alarm Detection

Torque Limit

Switch

Control Power Cycle

aNfrz]i=

2N
U

@

Position Control Pulse Train Command

Velocity Control Internal Command
Operation Mode

Tuning

Deceleration Stop and so on
Selection

2-Byte Data

 E A B3 (i

&

1 1)
= U

N
>

Position Control Internal Command
Torque Control  Analog Command
Operation Control

Homing

Vibration Control

Numeric Value

4-Byte Data

SD3 Series Instruction Manual

77

SEIETEICE RN Siojowe.led Suilss S



5. Setting Parameters
5. Parameters

Default Characteristics

Encoder pulse output:
Pulse ratio (Numerator) 1to 65,535 1qu]0

so0 MEALAEE

[-]

Range
No. 276.0

Encoder pulse output:

Pulse ratio (Denominator) 11065535

No. 278.0

Set the encoder pulse output ratio with these two parameters.

Where the pulse count per rotation of host command and the pulse count per rotation of the motor
do not agree,

(Numerator)  =(single-turn pulse count of host command)/4
(Denominator)=(single-turn pulse count of the motor) /4=32,768

276.0) _ host command pulse count per rotation __ host command pulse count per rotation / 4
2780 motor pulse count per rotation motor pulse count per rotation / 4

B Example Settings Units: [pulse/rev]

A B C

Host Command Numerator Denominator
Function Pulse count per rotation | No.276.0 (A X 1/4) No.278.0
Use 16,384 4,096
10,000 2,500 32,768
4,096 1,024 (=131,072 0/ 4)
4,000 1,000

*) 131,072 is the pulse count per rotation of the motor.
The setting range of the ratio derived from these two parameters is 1/32,768 to 1.

The default setting values are assumed 16,384 pulses of the host command pulse number per a rotation.

If the Z-phase pulse width is too narrow to be measured accurately by the host controller, decrease
this encoder pulse ratio or decrease the number of rotations to increase the pulse width.
PLC normally requires approximately 1 ms pulse width.

60 X 1,000 % 1
number of rotations [r/min]  the paired-pulse ratio x 21/

pulse width [ms]= 2 X

- Use these parameters within the max output frequency of 4 Mpps.
- Note that [Encoder output resolution] X [ Numerator / Denominator ] has to be a multiple of 4.

NEEWEe MO N0.34.0, N0.36.0, No.272.1, No.276.0, No.278.0

Remark
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No. 285.0

Encoder pulse output:
Error detection - Frequency upper bound

25to 1,125 ‘

Default

1,125
[kHz]

Characteristics

BR.-2

Function
Use

Put specification of the host controller.

Set up the upper limit of the encoder pulse output frequency.

NEEEe eI N0.286.0

No. 286.0

Encoder pulse output:
Error detection - Delay time

0 to 2,000 ‘

Default

Characteristics

[rr?s] ‘ EQJJE_Q

Function
Use

Set the detection delay time of encoder pulse output error.

NEE e eI N0.285.0

(il (22 6

g 2
Z &

B

Common

Velocity Control Analog Command
Communication

Alarm Detection

Torque Limit

Switch

Control Power Cycle

» B ) 65 2 2

2N
U

@

Position Control Pulse Train Command
Velocity Control Internal Command
Operation Mode

Tuning

Deceleration Stop and so on
Selection

2-Byte Data

(&

2 B2 62 0

1 1)
= U

lE.'i

I~

e\

Position Control Internal Command
Torque Control  Analog Command
Operation Control

Homing

Vibration Control

Numeric Value

4-Byte Data
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. Range | Default | Characteristics
Anal :
No. 288.0 [lichis 16,000
Input filter (Numerator) 0 to 65,535 ]
No. 289.0 Analog torque: 1t0 65.535 65,535 E Tk~ Q
: B Input filter (Denominator) ' [-]

Select values such that the low-pass filter constant will suppress the noise component
of the Analog Torque Command input.

. (288.0]
, low-pass filter constant = (2860]
Function 289.0
Setting Command Response
Smaller Stronger Slower
Larger Weaker Faster

FEECPISIEN Analog torque: Input filter switch (No0.302.1) = 1 (Enable)

The ratio of N0.288.0 (Numerator) to No.289.0 (Denominator) must be below 1.
Filtering will not take effect if the ratio is 1.

No.302.1

Remark

Related To

| Default | Characteristics

Analog torque:
Input gain (Numerator) 0 to 65,535

(See below) | preg W
Analog torque: 1 t6 65.535 [-] B Q
Input gain (Denominator) ’

No. 290.0

No. 291.0

Set the gain of analog torque command input.

With these two parameters, you can adjust the gain of the host controller.
The motor torque is max when (Numerator)/(Denominator)=1 and analog command voltage (£ 10 V) input.

290.0
291.0

command Input Gain =

H Default
Each motor have their own default values.
The figures in the table below are applicable for both Numerator and Denominator.

Motor Motor

Function

50 W 3,500 750 W 2,900
100 W 3,400 1 kW 3,300
200 W 3.100 1.5 kW 3,200
400 W 3.100 2 kW 3,100

() 0
D D
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Default |  Characteristics

Analog torque: |
CCW torque limit (Numerator) 0 to 65,535

(See below) T>» BV
Analog torque: [-] E o @

CCW torque limit (Denominator) 11065535

No. 292.0

No. 293.0

Set the CCW torque limit of analog torque command.
Function

292.0
293.0

CCW torque limit = Instantaneous maximum torque X

REEEe MM N0.294.0, N0.295.0

Default | Characteristics

Analog torque: ‘
CW torque limit (Numerator) 0 to 65,535

(See below) W
Analog torque: 1 to 65.535 [-] o @
CW torque limit (Denominator) ’

SEENP Rl S.o1oweled Suiies S

No. 294.0

No. 295.0

Set the CW torque limit of analog torque command.

Function
294.0

295.0

CW torque limit = Instantaneous maximum torque

Related To

w0 w0
D D

No0.292.0, N0.293.0

B Default values of parameters N0.292.0, N0.293.0, N0.294.0. and No0.295.0

Each motor have their own default values.
The figures in the table below are applicable for both Numerator and Denominator.

Motor Motor

50 W 3,500 750 W 2,900
100 W 3,400 1 kW 3,300
200 W 3,100 1.5 kW 3,200
400 W 3.100 2 kW 3.100

Common Position Control Pulse Train Command Position Control  Internal Command

Velocity Control Analog Command Velocity Control Internal Command Torque Control  Analog Command

Communication Operation Mode Operation Control

(el (22 6

(@) Alarm Detection Tunin Homin

L1 8 8

E Torque Limit Deceleration Stop and so on :@? Vibration Control
eg Switch X3 Selection =% Numeric Value
Control Power Cycle E 2-Byte Data : 4-Byte Data
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. Default Characteristics
Analog torque:
No. 300.0 0 X P
- Offset value ~32,768 to +32.767 ‘ O ‘ -1

Set the offset value where [Analog speed command - offset tuning method (N0.302.2)]
= 1(Manual tuning).

Adjust this parameter such that analog command value = 0% when the amplifier is connected to
power for analog command and input voltage is O V.

Function M Setup Procedure

@ Use Analog torque speed limit (No.152.0) to set the value of a speed limit to a reasonable
rotational speed such as 1,000 r/min.

@ Set the analog voltage of the host controller to 0 V.

® Turn the servo ON.
(If the offset is misaligned, the motor will rotate.)

@ Select a value for the offset observing the torque command value.

C
0N
()

HEEGPINIEN Analog speed command: Offset tuning method (No.302.2) = 1 (Manual tuning)

Remark
Related To

Adjust this parameter with the motor alone. Never adjust it while the motor is installed in any equipment.
No.302.2

Settings Default Characteristics

Analog torque:

No. 302.0 Direction of rotation 0,1 ‘ 1

)
V2N
II()
I

Specify the rotational direction of analog torque command input.

blatlely Settings Negative Voltage Input | Positive Voltage Input
S 0 CCW Rotation CW Rotation
1 CW Rotation CCW Rotation

Settings Default Characteristics

Input filter switch 0,1 ‘ 1 ‘ M

Enable/Disable Analog torque command input filter.

No. 302.1 Analog torque:

Enable if noise is significant in the analog command.

Function . . .
Settings Input filter switch
0 Disable
1 Enable

0
D .
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No. 302.2 Analog torque: Settings Default Characteristics
Sl Offset tuning method 0.1 ‘ : ‘ 2=

. Default Characteristics
Voltage Sag Detection:
No. 305.0 f 80 W
- Delay time 2010 50.000 ‘ [ms) ‘ O R

Specify the offset tuning method for Analog Velocity command.

Settings | Tuning Method

Automatically adjust the offset value such that torque command=0%
at the input voltage at the time of servo on.

Function 0

Auto Tunin
Use u uning

Manually adjust the offset value such that torque command=0%

1 Manual Tuning at 0 V input voltage.

SEIETEICE RN Siojowe.led Suilss S

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

Function
Use

(voltage sag=detect a dip in voltage)

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

Set this parameter suitable to your operating conditions.

(el (22 6

g 2
Z &

B

Common Position Control Pulse Train Command Position Control  Internal Command

Lol [T

Velocity Control Analog Command Velocity Control Internal Command Torque Control  Analog Command

Communication Operation Mode Operation Control

Alarm Detection Tuning Homing

Torque Limit Deceleration Stop and so on Vibration Control

r

T
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Switch
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@

Control Power Cycle 2-Byte Data 4-Byte Data
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Default Characteristics

Position command filter 3:
Notch frequency 10 to 2,000

No. 357.0 10

‘ [0.1 HZ]

ma.cma

Function

Use Set the notch frequency for Position Command Filter 3.

HEIEERSIEN Position command filter 3: Type (No.82.1) = 2 (Notch filter) or 3 (7 -Notch Filter)
NEEIESROMN No.82.1, N0.358.0, N0.359.0, N0.360.0

(="M Tuning

Default Characteristics

Notch width 128 to 2,048 ‘ ‘?1? ‘@ % e @

No. 358.0 Position command filter 3:

Set the width of notch of Position Command Filter3.

Setting Notch Width

Smaller Narrower

Function
Use

Larger Wider

HEEERISIEN Position command filter 3: Type (No.82.1) = 2 (Notch filter)
REEIEeMIOmN No0.82.1, N0.357.0, No.360.0

(=" H Tuning

Default Characteristics

Position command filter 3:

MEREEERS High frequency gain 50 to 200 ‘

10
[-]

ma.cag

Set the high frequency gain for Position Command Filter3.

Setting

Function 50 x0.25
Use 100 x1
200 x4

Smaller setting value gives better vibration suppression.
Larger setting value gives faster motion.

HEEGISIEN Position command filter 3: Type (No.82.1) = 3 (71 -Notch Filter)
NEIEIEOROMN N0.82.1, N0.357.0, No.360.0

(=" M Tuning

Default Characteristics

ma.zc|g

Position command filter 3:

Ne. Seti Notch depth 0to 100 ‘

Set the depth for Position Command Filter 3.

Setting Notch Depth

0 Complete shutoff of notch frequency input
100 100% pass-through

Smaller setting value gives deeper filter.
Larger setting value gives shallower filter.

Function
Use

HEEGISIEN Position command filter 3: Type (No.82.1) = 2 (Notch filter) or 3 (r -Notch Filter)
REEIEOMOMN N0.82.1, N0.357.0, N0.358.0, N0.359.0

(= H Tuning
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No. 363.0 Position deviation warning detection: Dlt Characteristi
Value 0 to 2,147,483,647 ‘ pulse] GAE..-4

Set the value to detect position deviation warning.

Function
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)

NEEIESMOMN N0.65.0, N0.365.0
NPIEYReY ~osition deviation warning detection: Default Characteristics
ol Delay time 0to 65,535 ‘ (See below) ‘ BR.i-2
Set the delay time to detect the position deviation warning.
H Default

Each motor series have their own default values.

Motor Capacity Default Converted to Time

50 W to 750 W 250 160 s

1 kW to 2 kW 200 200 ps

HEIEERISIEN Position deviation error detection: Switch (No.65.0) = 2 (Warning output), or 3 (Alarm and Warning output)
NEIEIEC MmN N0.65.0, N0.363.0

Function

SEIETEICE RN Siojowe.led Suilss 9

40 ms

. Default Characteristics
JOG operation:
No. 385.0 : : 1,000 W
Acceleration time 0 to 60,000 ‘ [ms] ﬁ o

Set the acceleration time for JOG operation.
Function
Use This item indicates the amount of time for a speed command to change from O r/min to 1,000 r/min.

With the default setting, it takes the rotational speed 3,000 ms to reach 3,000 r/min.

NEEIEOMIOMN JOG operation requires control power supply and the Servo ON signal input from the 1/O connector.

No. 386.0 JOG operation: et Charqcteristics
: i Deceleration time 0 to 60,000 ‘ (ns] ‘ ﬁ - @

Set the deceleration time for JOG operation.

Function
Use This item indicates the amount of time for a speed command to change from 1,000 r/min to O r/min.

With the default setting, when the motor is rotating at 3,000 r/min, it takes 3,000 ms to stop.

Remark JOG operation requires control power supply and the Servo ON signal input from the I/O connector.

Default Characteristics

JOG operation:

No. 387.0 Target speed

Oto
Maximum rotational speed of motor

300
[r/min]

Y .
CO L ST 5

Set the target speed for JOG operation.

W Maximum rotational speed of motor

Motor Capacity Maximum rotational speed of motor
[r/min]

50 W to 750 W 6,000
1 kW to 2 kW 3,000

Function

@D @D
D () 5

Remark JOG operation requires control power supply and the Servo ON signal input from the I/O connector.
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Internal velocity: Settings Default Characteristics
No. 388.0 : ~
Command method 0.1 ‘ 0 ‘ mRa-a
Select the type of Internal Velocity Command.
Function
Ulsie 0 Zero command
1 Trapezoid speed command (8 settings)

The following two settings are necessary.
- Control Mode (No.2.0) = 1 (Velocity control mode)
- Command Mode (No.3.0) = 3 (Internal command mode)

Prerequisite

NEENEe eI NO0.2.0, N0.3.0, N0.390.0, N0.391.0, N0.392.0 to 399.0
T Default Characteristics
Internal velocity:
No. 390.0 . . 1,000 P
Acceleration time 0 to 60,000 ‘ ] ‘ M-t

Set the acceleration time for internal velocity command to change the speed.

Function
This item indicates the amount of time for a speed command to change from O r/min to 1,000 r/min.
With the default setting, it takes the rotational speed 3,000 ms to reach 3,000 r/min.

The following three settings are necessary.
- Control Mode (No.2.0) = 1 (Velocity control mode)
- Command Mode (No.3.0) = 3 (Internal command mode)
- Internal Velocity: Command Method (N0.388.0) = 1 (Trapezoid speed command)

Prerequisite

REIETEOMOMN NO0.388.0, N0.391.0, N0.392.0 to 399.0
No. 391.0 Internal velocity: et Cheracaniciics
: . . i ’ | o
Deceleration time 0 to 60,000 ‘ [ns] ‘ Y] %

Set the deceleration time for internal velocity command to change the speed.

Function
Use This item indicates the amount of time for a speed command to change from O r/min to 1,000 r/min.

With the default setting, it takes the rotational speed 3,000 ms to reach 3,000 r/min.

The following three settings are necessary.
- Control Mode (No.2.0) = 1 (Velocity control mode)
- Command Mode (No.3.0) = 3 (Internal command mode)
- Internal Velocity: Command Method (N0.388.0) = 1 (Trapezoid speed command)

No.388.0, N0.391.0, No.392.0 to 399.0

Prerequisite

Related To

0
D

Common Position Control Pulse Train Command Position Control  Internal Command

Velocity Control Analog Command Velocity Control Internal Command Torque Control  Analog Command

Communication Operation Mode Operation Control

(il (22 6

@) i i i

SLM Alarm Detection Tuning Homing
E Torque Limit Deceleration Stop and so on :@? Vibration Control
Seg  Switch X3 Selection =% Numeric Value
Control Power Cycle E 2-Byte Data : 4-Byte Data
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INCHRCEVAWR |\cal velocity: g Characteristics

to . Oto (See below) Y .
NEREELNo) SPeed setting 1 to 8 Maximum rotational speed of motor | [r/min] ‘ E 3

Select one of 8 levels for target speed of Internal velocity command input.

(Vp]

D

=

=

(0)¢]

s

B Default Units: [r/min] %
Parameter | Speed 3
No. setting | 50 W to 750 W =
392.0 1 500 a
393.0 2 1,000 o
394.0 3 1,500 -
395.0 4 2,000 v
396.0 5 2,500 g
397.0 6 3,000 D
398.0 7 4,000 3,000 ®
399.0 8 6,000 3,000 w

: Bl Combination of Pin No.8, 9, and 10 of I/0O connector (CN1)
Function

(VCSEL1) (VCSEL2) (VCSEL3)
1
2
3
4
5
6
7
8

Sl - Contact with COM—
: No contact with COM—

The direction of rotation (CCW/CW) controls with No.6 pins (VCRUN1) and No.7 pins (VCRUN?2)
of I70.

The following three settings are necessary.
- Control Mode (No.2.0) = 1 (Velocity control mode)
- Command Mode (No.3.0) = 3 (Internal command mode)
- Internal Velocity: Command Method (N0.388.0) = 1 (Trapezoid speed command)

Prerequisite

MEIEWEle eI N0.388.0, N0.390.0, N0.391.0
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No. 642.0 Internal position: Settings Default Characteristics
. . operation mode 0,1 ‘ 0 ‘ % :Aﬁl _ Q

Set the operation mode for Position Control Mode (internal command).

Function Settings Operation Mode

L 0 Point Table
1 Testing (Communication motion)

The following two settings are necessary.
Prerequisite - Control Mode (No.2.0) = 0 (Position Control Mode)
- Command Mode (No.3.0) = 3 (Internal command mode)

HEEIE eI No0.2.0, No.3.0

Settings Default Characteristics

Internal position:

No. 643.0 Overflow detection 0,1 ‘ 1

Enable/Disable the multiturn encoder counter overflow detection function for
Positioner Drive using ABS value.
This function is a protective measure against absolute position loss of the encoder.

If Internal Position Command exceeds the absolute value range (+ 1,073,741.823), or shift amount per
one command exceeds the range (+ 2,147,487,647), overflow will be detected, resulting in Alarm No.10.

Settings Overflow Detection

0 Disable ¢1
1 Enable ¢2

Function
Use

*1) For repeating rotations only in one direction, when you need absolute value of single-turn angle,
set Absolute system (N0.257.0) =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".
Setting "absolute value" will result in Alarm No.10.

- When the setting was changed from "0" to "1", perform homing.

NEEEe eI NO0.257.0

(il (22 6

g 2
Z &

B

Common Position Control Pulse Train Command Position Control  Internal Command

Lol [T

Velocity Control Analog Command Velocity Control Internal Command Torque Control  Analog Command

Communication Operation Mode Operation Control

Alarm Detection Tuning Homing

Torque Limit Deceleration Stop and so on :@} Vibration Control
Switch 53 Selection -;—ﬁ Numeric Value
Control Power Cycle E 2-Byte Data : 4-Byte Data

8

[e¢]
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No. 644.0

Function Settings Output timing for Point Number

Internal position: Settings Default Characteristics
Point table > P

- Point number output method Oto2 ‘ ! 2Aa4-32
Select the output timing for a point number (PM1 to 3) when using I/O assignment
Option1 for Positioner Drive.

SEIETEICE RN Siojowe.led Suilss 9

Use 0 Upon motion start
1 Upon motion complete
2 Upon motion start of each point
The following two settings are necessary.
Prerequisite - Control Mode (No.2.0) = 0 (Position Control Mode)
- Command Mode (No.3.0) = 3 (Internal command mode/Option I/O Setting)
Settings Default Characteristics
Homing: ol < -
Home reference signal selection 0to?2 2 % g E @

Select the signal that the home position will be referenced to.

Settings Reference Signal 1

0 Any user specified position
1 Stopper
2 Home-dog-front-end )

*) Starting point is located on the dog

Regardless of the Re-detection of Home position dog (No.645.3) setting, this setting indicates a motion of at first moving
Function backward to a position where homing can be performed.
Use

ASpeed Dog

Homing: @ @ % _ Q

Encoder Z-phase selection 0.1 1

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

Function Settings Encoder Z-phase Signal

Use 0 Disable
1 Enable
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Homine: Settings Default Characteristics
No. 645.3 - " . .
Re-detection of home position dog 0,1 ‘ 0 Mmed -2

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

__________ Homing speed

HOMING:
_____ ereep Speed
»Positioy

Origin %7_’ _________
Motion to detect dog again ‘

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

(il (22 6

g 2
Z &

B

Common Position Control Pulse Train Command Position Control  Internal Command

Velocity Control Analog Command Velocity Control Internal Command Torque Control  Analog Command

Communication Operation Mode Operation Control

[l
2 B2 62 0

Alarm Detection Tuning Homing
Torque Limit Deceleration Stop and so on ;‘g;" Vibration Control
1
) —~ ) 0y :
Switch A3 Selection B Numeric Value
Control Power Cycle E 2-Byte Data :‘ 4-Byte Data

9

o
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Settings Default Characteristics U_I
Homing: ol =
Mew el Direction 0.1 0 %‘L‘! i %

Specify the homing direction.

Settings Direction of rotation

0 CCwW
1 CwW

B When Homing Home Reference Signal selection (No0.645.0) = 0 (Any user specified position)

Homing direction

Direction of Z-phase detecti I Encoder Z-phase

[e]g]
Homing direction is the same
directién as Z-phase detection. - > Ll

Creep Motion

Homing direction is the same { 9.

SEIETIICRRN Siojowe.led Sullss

direction as Careful Approach. Offset from home position bosition

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

| Encoder Z-phase A Stopper
Homing direction and Z-phase detection 1 - -
Function direction are opposite direction. ‘ -
Use '{ N
4 Stopper

Homing direction is opposite

of the Creep Motion direction.

Creep Motion Offset from home position
I

-
Position

B When Homing Home Reference Signal selection (No.645.0) = 2 (home dog-front-end) AND
Homing Re-detection of Home position dog (No.645.3) =1 (enable) *)

Homing direction | 2

: I Encoder Z-phase
Homing direction is the same ] | @
direction as Z-phase detection W‘ -

EYS
Motion to re-detect dog — 1 |

Homing direction is opposite

of the Dog re-detection direction.

Creep Motion

Direction of Creep motion

Position

Homing direction is the same
as Creep Motion direction

Motion to re-detect dog — 1 Offset from home position

*) If the starting point is on the dog, the motion is automatically in the reverse direction of homing,
and then the dog-front-end is detected upon machine's leaving the dog.

NEEIEe eI N0.645.0, N0.645.1, N0.645.3
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Settings Default Characteristics

Homing:

e, 810 Sensor dog polarity 0,1 ‘ 0

Select the polarity for the home sensor signal input ORG (Pin No.11) of CN1 to
detect the dog-front-end.

Settings Detection Polarity

Detect where ORG = OFF

0 . Dog

Function ORGinput ¢ ON OFF
Detect where ORG = ON
1 . Dog
ORGinput ~__ ©OFF | ON
Settings Default Characteristics
Homing: £ .

B, Bae2 Timeout switch 0,1 1 %g 3 @

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

Settings

0 Disable
1 Enable

Function

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

NoNeE Internal position: Settings Default Characteristics
R Point table - Motion of point No.0 0.1 0 Qa3

Specify the motion upon PCSTART1 input by selecting Point No.0O with User I/0.

Settings Motion of Point No.0O
Function 0 Homing
1 Motion per Point Table

Use this parameter for homing when the 1/0 assignments don't include homing input HOME.
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Settings Default Characteristics
Homing: ol =
Me 70 Torque command limit switch 0.1 0 %E! s @

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

Settings | Torque Command Limit

0 Disable
1 Enable

Function
Use

For Homing by using stopper, this parameter setting does not matter. The torque limit used for press
Remark detection will be always the setting of Homing torque command limit value (No.656.0) regardless of
this parameter setting.

Related To ENeXsIX0)

Settings Default Characteristics
Homing: re = _
Creep speed switch 0,1 0 @'% ! B3

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.

Settings | Motion afterwards

None
After home reference signal is detected, the motor decelerates to stop and homing
completes.
Home Reference =Home Position
0 Speed

MEND becomes closed.
HEND becomes closed.

g 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 ¥ Home Shift amount .Y
to Home

HOMING : Careful Approach

B position
Origin
HEND becomes closed. MEND becomes closed.

Function
Use
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Default Characteristics

Homing: 1to 500 @ @ :;ﬁ - Q

No. 648.0 Rapid speed

Maximum rotational speed of motor [r/min] %

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

A Speed

—————— Homing:
Rapid speed (No.648.0)

Homing:
Function ! [Acceleration/Deceleration time (No.650.0)
| \ = - - - Homing:
] Creep speed (N0.649.0)
. 3 3 B Time

Homing Start Signal I ON | ! OFF
Home Reference Signal1 ~ OFF I ON | 3
Home Reference Signal 2 OFF | ON |

Default Chaacteristics
r

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

Homing:

Creep speed

No. 649.0 1to 10

Maximum rotational speed of motor [r/min]

Function

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

HEEERHIEN Homing: Creep speed switch (No.647.1): 1 (Move)
NEEIEOMIOMN N0.645.0, N0.647.1, No.648.0

Default Characteristics

Homing: 30 @ @ :;ﬁ - E

MEREERRER A\ cceleration/Deceleration time 0 to 5,000

[ms] %

Set Acceleration/Deceleration Time for homing.
Function
Use This item indicates time amount for a speed to change 1,000 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.

REMENTS Otherwise, vibration may occur.

Default Characteristics

Homing: 0 @ v,ﬁ B 'ﬂ

No. 651.0 s .
Amount of home position shift | 0 to 1,000.000.000 | .\ ang oulse] ﬁ

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

w0 0 0
D D D

NEEEe MM N0.646.0
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Default Characteristics
Homing: : a1 _ g
No. 653.0 & -1,000,000,000 0 Moed..5-'4

Home position data t0 +1,000,000,000 | [command pulse] | E54

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

Default Characteristics
Homing: ] Y .
B, BB Time to detect press stopper 5 to 1,000 [1”?3 % — Q

Function
Use

This parameter indicates the torque command limiting time, which is a time amount
for home to be detected after the stopper was pressed.

SEIETEICE RN Siojowe.led Suilss 9

FEEWEe MM N0.645.0, No.647.0

Default Characteristics

L 10 to 3,000 500 meL-:-=2

AEREER Torque command limit value

[0.1%] %

This parameter indicates a ratio of torque command limit value (during homing) to
the rated torque.

Function

Jse 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 (No.645.0) = 1 (Stopper) or

Prerequisite Torque command limit switch (No.647.0) = 1 (Enable)

FEENEe MO N0.645.0, No.647.0

Default Characteristics

Homing: -y u_
AR 7 phase disabled distance | 0 to 1,000,000,000 command oulse] %E =4

Function

Set the shift amount between a detection position of home signal and
Use

a starting position of z-phase detection.

Default Characteristics

Homing: £ Y I
AEREER Timeout time 0 to 60,000 sooco | HREA 5 -5

[10 ms] %

SRR Set the timeout time for homing.

Jse This is a safety measure in case of fault during homing.

Prerequisite
Related To

Timeout Switch (No.646.2) = 1 (Disable)
No0.646.2
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No. 1020.0

Ng. ;2188 Internal Position: Settings Default Characteristics
: N Point table > IVl
12 Command method 0.1 0 2R3

Select the command method for point table.

Function Settings | Command Method | Position to be set

— 0 Absolute value Target position
1 Relative value Shit amount from the current position to the target position

*) See the Point Table Parameter List to look up a point number and its corresponding parameter numbers.

(=" Page 102

Common Position Control Pulse Train Command Position Control  Internal Command

(4l (23 é5l

Velocity Control Analog Command Velocity Control Internal Command Torque Control  Analog Command

Communication Operation Mode Operation Control

sz ]i=
ellv b [T

@) ; : .

SLM Alarm Detection Tuning Homing

E Torque Limit =l Deceleration Stop and so on Vibration Control
(=N : ay : oy a

:ﬁ Switch r\d Selection B Numeric Value

Control Power Cycle E 2-Byte Data :é 4-Byte Data
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No. 720.1 -
No. 740.1 Internal Position:

Point table ~
to ; *) 0,1 0 2E >|_ S5 -k
No.1020.1 Rlibkh 22343
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.

Settings Default Characteristics

Example: Point No.1 and 2 are set to "Single".

Description  Signal Name Chart
Select PCSEL1-4
0 POINtNO.  “nput < ! X 2
Start PCSTART1 { ON { ON
input OFF OFF OFF
Motor i i
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 <
Point No. Pc?n%ul 4 !
Function
Start PCSTART1 ON
Use nput OFF OFF

Motor

Rotational ~— o MNodl N\ 0 r/min
Speed |
I I I
I I I
! !'Positioning
. 1 Complete” (No.1)
I 1 I
Positon - A JRo e
1 Deviation ! !
1

(Waiting for Positionin :
o Complete) | .
1283 M) Divell Time (No.1)

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 PCSEL1---4 <
Point No. C?nput L
Start PCSTART1 ON
Input OFF{ | OFF
Motor
Rotational Command
speed 0 r/min

e

*) See the Point Table Parameter List to look up a point number and its corresponding parameter numbers.

(=& Page 102
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Settings Default Characteristics

NSRRI | nal Position:

No. 740.3 "

Point table 8 o
to . ® 0.1 0 ESHAY 2t -
No. 10203 Enable/Disable ﬁs ] @

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.
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
Use Dwell time Enable/Disable
1 Continuous 0 Enable
2 Continuous (any value) Disable
3 Single (any value) Enable
Description  Signal Name Chart
Select < AN
Point No. PC?nEpLul 4 !
PCSTART1 ON
Start CSInput OFF I I OFF

Motor - Command
Rotational
Speed

0 r/min

[
L

TIP
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)
will remain off and the next motion will be not be started. If that happens, perform the following.
User 1/O operation
Turn the servo off or input Clear Deviation Counter.
"Servo Studio" operation
Turn the servo off or click the STOP button.

*) See the Point Table Parameter List to look up a point number and its corresponding parameter numbers.

(=& Page 102
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Default Characteristics

No. 722.0

No. 742.0 Internal Position:

Point table 1073741823 0 | g
KI)O ) Fosition ) o [encoder pulse] g S Eﬂ

+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 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).

NEEN oMol N0.643.0

No. 724.0
No. 744.0

Point table Oto 0 0 _ e
}[\(l)o Ty Rotational speed )| Maximum Rotational Speed of Motor | [r/min] % o= ﬂ

SEIETEICE RN Siojowe.led Suilss 9

Default Characteristics

Internal Position:

U Set the motor rotational speed for the Point Table.

Use Set this to a speed no higher than the max rotational speed of the motor.

Default Characteristics

No. 726.0 —
No. 746.0 Internal Position:

Point table 30 .
0 ion time 0 to 5,000 s > [
T Acceleration time (ms] @5 -+ @

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 Default Characteristics

No. 747.0

Point table 30 .
19 5 time © 0 to 5,000 > [
NI ) Deceleration time (el g .i-=

Internal Position:

Set the deceleration time for the Point Table.
Function

Use This item indicates the amount of time for a speed command to change from O 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.

*) See the Point Table Parameter List to look up a point number and its corresponding parameter numbers.

(=" Page 102
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Default Characteristics

No. 728.0 —
No. 748.0 Internal Position:

to PD?/:/r;tlltfcaiﬂg © 0 to 20,000 mls] 20Q3.:-3
No. 1028.0

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.

B Motion after the dwell time elapses:
Single motion: MEND will be ON.
Continuous motions: the motion commanded by the next point number will start.

Function
Use

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 PCSTARTT ON
will be applied, and the settings of subsequent point numbers will be discarded.

([=Z Page 101 Positioning Complete

*) See the Point Table Parameter List to look up a point number and its corresponding parameter numbers.

(= Page 102

(il (22 6
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Z &

Common Position Control Pulse Train Command Position Control  Internal Command

 E A B3 (i

Velocity Control Analog Command Velocity Control Internal Command Torque Control  Analog Command

Communication Operation Mode Operation Control

aNfrz]i=

Alarm Detection Tuning Homing

Torque Limit Deceleration Stop and so on ;@? Vibration Control
Switch 53 Selection -;—ﬁ Numeric Value
Control Power Cycle E 2-Byte Data : 4-Byte Data
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No. 729.0
No. 749.0
to

No. 1029.0

Function
Use

Default

Characteristics

Internal Position:
Point table 20
Positioning completion © Oto 32767 [encoder pulse]

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.

W Timing Diagram of Positioning Complete and Dwell Time

Description ~ Signal Name Chart
Select PCSEL1--4 <
Point No. Input ! —
Start PCSTART1 OFF 1 ON OFF
Input !
:Command Actual motion
Motor -
Rotational
Speed N
0 r/min
Position - Positioning Complete
Deviation Y-t oo
o ot 0 pulse
1 1
. '« Dwell Time
Motion ~ MEND WI OFF - |T
Complete (Output)

-
L

*) See the Point Table Parameter List to look up a point number and its corresponding parameter numbers.

(=" Page 102
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3. Point Table Parameter List

To configure point table data by using RS-485 Communications, refer to the cross table of point table items and
their corresponding parameter numbers.

[;%i';;zad Rotational | Acceleraton | Deceleraton Posiioning
pulse] [r/min] [ms] [ms] [encoder pulse] [-]
No. 722.0 No.724.0 No.726.0 No.727.0 No.720.0 No.728.0 No.720.1 No. 729.0 No. 720.3
No. 742.0 No.744.0 No.746.0 No.747.0 No.740.0 No.748.0 No.740.1 No. 749.0 No. 740.3
No. 762.0 No.764.0 No.766.0 No.767.0 No.760.0 No.768.0 No.760.1 No. 769.0 No. 760.3
No. 782.0 No.784.0 No.786.0 No.787.0 No.780.0 No.788.0 No.780.1 No. 789.0 No. 780.3
No. 802.0 No.804.0 No.806.0 No.807.0 No.800.0 No.808.0 No.800.1 No. 809.0 No. 800.3
No. 822.0 No.824.0 No.826.0 No.827.0 No.820.0 No.828.0 No.820.1 No.829.0 No.820.3
No. 842.0 No.844.0 No.846.0 No.847.0 No.840.0 No.848.0 No.840.1 No. 849.0 No. 840.3
No. 862.0 No.864.0 No.866.0 No.867.0 No.860.0 No.868.0 No.860.1 No.869.0 No.860.3
No. 882.0 No.884.0 No.886.0 No.887.0 No.880.0 No.888.0 No.880.1 No.889.0 No.880.3
No. 902.0 No.904.0 No.906.0 No.907.0 No.900.0 No.908.0 No.900.1 No.909.0 No.900.3
No.922.0 No.924.0 No0.926.0 No0.927.0 No.920.0 No.928.0 No.920.1 No. 929.0 No. 920.3
No.942.0 No.944.0 No.946.0 No.947.0 No.940.0 No.948.0 No.940.1 No.949.0 No.940.3
No. 962.0 No.964.0 No0.966.0 No.967.0 No0.960.0 No.968.0 No.960.1 No.969.0 No.960.3

No.982.0 No.984.0 No.986.0 No.987.0 No.980.0 No.988.0 No.980.1 No.989.0 No.980.3

N

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

IS8 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

102 SD3 Series Instruction Manual



Operations

1. Configuring Operation Mode. .. ............. .. ..oou... 2
1. Common Parameters. . ... 3

2. Configuring Parameters . . . ..o 4

2. Position ControlMode. . ...t 6
1. Pulse Train Command . . ...t e 6

3. Velocity ControlMode . .......... ..ot 10
1. Analog Velocity Command . .. ........... .o 10

2. Internal Velocity Command. . ......... .o 13

4. Torque ControlMode .. ...t 15
1. Analog Torque Command. . .. .o vt e 15

5. Position ControlMode. ............. ... i 18
1. Internal Position Command(Point Table). . .................... 18
Operation by User I/O ... ... 26

2 HOMINE o 35

Types of Homing MotioNs ... ..o 39




6. Operation

1. Configuring Operation Mode

This products are operated with any of the seven operating modes which are combinations of
Control Mode and Command Mode. Configure parameters No. 2.0 and No. 3.0.

()The numeric values in the parentheses represent parameter settings.

rontrotiviode Command Mode Command Input Signal Format
(\[eyX0)) (No. 3.0) p g

Pulse Train Command (1:Default) - Differential
- 24\ open collector

Position Control

(0:Default) In this operation mode, position commands are issued
from the host controller with pulse input. -5V open collector
(== Page 6-
Internal Position Command (3) - 17O operation

An operation mode used in the Positioner Drive function
that enables you to execute positioning command preset
in the amplifier with 1/O operation from the host controller.

([=> Page 18-
Velocity Control Analog Velocity Command (2) - Analog voltage
(1) In this operation mode, speed commands are issued
from the host controller with analog voltage input.
(= Page 10-
Internal Velocity Command (3) - 1/O operation

This type of operation mode moves the machine according
to the speed preset in the amplifier with /O input from
the host controller.

(== Page 13-
Torque Control Analog Torque Command (2) - Analog voltage
2) In this operation mode, torque commands are issued
from the host controller with analog voltage input.
(=5 Page 15-

/N\ CAUTION

Before performing wiring to each amplifier or motor, verify
that all power sources are shut off.

A/

All wiring work must be performed by certified electricians. A A

Before powering to each amplifier or motor, be sure that
wiring has been performed correctly.

2 SD3 Series Instruction Manual



6. Operation
1. Configuring Operation Mode

1. Common Parameters

The following are the parameters that must be configured for all operation modes.

o
S
Common = .5& Warning/Error Detection i
5
. S

Control mode 5- 34 Switch
Position deviation

Command mode 3.0 5-34 Error detection Value
Operation mode 9.0 535 Delay time
Warning latch time 120 536  position deviation Value
Alarm output timing 130 536  Warning detection Delay time -
Switch 1440 562 o Switch o
Torque command limit Value 1 147.0 5-63 Eﬁ%?ddgfgg%%n Value :=5h
Value 2 1480  5-63 Delay time 910 5-51 Og
Torque limit output 1441 5-63  Encoder pulse output Frequency upper bound 285.0 5-79 g
Servo OFF: Delay time 2370 575  Error detection Delay time 286.0 579 0Q
Bake release: Delay time 238.0 575  Encoder Switch 2590 576 _g
Absolute system 2570 576  Overheat detection Value 267.0 577 ®
Rotational direction 2721 5-77  Encoder Battery Switch 259.1 5-76 g’..
Encoder pulse output Command Numerator 2760  5-78  Voltage drop detection  value 2680 577 g
pulse ratio ' penominator 278.0 5-78  Voltage Sag Detection Delay time 305.0 5-83 =
o
RS-485 Communications 5 Deceleration Stop &

-

Switch 5 35 Method 224.0 5-68
Upon Servo Off :

Address 4.0 5-34 DBRK output after stopping  224.3 5-69

Communication speed 6.0 5-34 . Method 233.0 5-73
) When alarm is on -

Stop bit 6.1 5-35 DBRK output after stopping  233.1 5-74

Parity 6.2 5-35  Release conditions 224.1 5-68

Minimum response time 11.0 5-35  Operating time 226.0 5-70

Cancellation speed 227.0 5-70

Switch 224.2 5-69

Upon control power failure

. Operating time 228.0 5-70
Drive Restriction lnpUt Torque command limit 151.0 5-64
Status during free-run 232.1 5-71
Setup 67.0 5-43  Short brake operation after a stop 232.2 5-72
Deceleration method 67.1 5-43 Timing 2323 5-72
Idling status 67.2 5-43  Brake engagement Delay time 234.0 5-74
Retaining position deviation counter 673 543 Rotational speed 235.0 5-74

For each operation mode, its supporting parameters must be configured. For details, refer to the
subsequent sections describing each operation mode.

Parameter Tuning Methods

Use the Setup Panel at the front of the amplifier for tuning.

STUDIO Use the setup software "Servo Studio” for tuning.
Install it on the user-supplied computer.
Servo Studio

SD3 Series Instruction Manual 3



6. Operation

1. Configuring Operation Mode

2. Configuring Parameters

Using the Setup Panel

Change the parameter value.

Example:
Change the settings of Control Mode and Command Mode to "position control
mode" and "internal command" respectively.

x3

MODE x 3
(Press three times) Use to change the number of the parameter.
. While you are editing the value, the position that you
Parameter Setting Mode Control Mode selected blinks.
I~ 1 annnry
BEEE P:&:Puuauﬁr —E)> | F UULULL |y Chonee set
A :
Settings

0: Position control mode
1: Velocity control mode
2: Torque control mode

After editing parameter
values, proceed with
Parameter Saving Mode.

& ry

When you finish with the change, the blink turns solid.
’_ aonnn

ooy
\/
e e Command Mode
A_TUNE nngur 38 ChangeSet

Settings
1: Pulse train command
2: Analog command
3: Internal command

(FOO00T]

—o—

Repeat these Steps for each parameter that you select. ‘

Parameter Saving Mode Saving Normal End

(SALE_PHG@~{5ALE P »{Nir _End]

L@ .
Abnormal End

Ab_End

Check in Alarm Display Mode.

If you shut down the amplifier without saving them, the changes will not

Save the parameter settings in Parameter Saving mode to the amplifier.
take effect.
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6. Operation

1. Configuring Operation Mode

Using "Servo Studio"

N
Step1 el
Double-click
on
Servo
2. List of the compatible amplifiers
—Select the amplifier that you are connecting
— If you don't see your amplifier,
Click Get to display new versions and select your amplifier version.
Connection Status : (SN
COMI ¢ i bl ‘
J
)
Set parameters
.| 2.In the row of the parameter to edit, click on the cell in the Value
1 column to edit.
— When you make a change in a value cell, *(asterisk) will appear
in the Change settings column.
[y 11§
[y in b
i |5 i
4 3. Click Set to write to RAM,
—The *(asterisk) in the Change settings column
gt will disappear.
ey —| 4. Click Write to save to the amplifier EEPROM.
-(.cm-l The contral gan s b vk
<
Finish
Method 1
Click Disconnect under
the quick tool bar.
Method 2
1. Select the Communication Setttings tab.
2. Click Disconnect
> Method 1, 2 .
Cycle control-power to finish so that the change that you
just made will take effect.
o D |
- J
SD3 Series Instruction Manual 5
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6. Operation
2. Position Control Mode

1. Pulse Train Command

Required Parameters

Set the operation mode with the following parameters.

Control Mode 0: Position Control Mode (Default) 2.0
Command Mode 1: Pulse Train Command Mode (Default) 3.0
Select one.

0: Pulse and direction (PLS & DIR)  (Default)
1: Quadrature phase difference pulse (A-Phase & B-Phase)
2: Input in positive or negative pulse  (CCW & CW)

Input pulse form ) 32.0

Helps to reduce possible malfunctions caused by noise.
You must configure this parameter in the case of command input by

Input Filter open collector. 33.0
Default: 4 (150 ns)

(== B Setting Parameters, El Appendices

Paired Pulse 32,768 pulse/rev 340
Ratio(Numerator) Default:1,000 pulse/rev ’
Paired Pulse Set to [pulse count of the host controller output] divided by 4 36.0
Ratio(Denominator) Default: 1,000 pulse/rev ’

*) Pulse command input form (see the table above) and Minimum Time Interval (see the table below).

Parameters
No. 32.0

0 (Default) PLS T § :it‘l
Pulse and Direction :
(PLS + DIR) DIR t3 t3 | t3 t3

! . fA-phase

Quadrature phase A it4]tditalta T—l_:_nses first.,

Difference pulse -phase 1 t4fta ta]ta _T—l_
(A-phase + B-phase) B lrises first.4 1 |

Positive direction command Negative direction command

2 —
Positive or CCwW t5

Negative pulse T_|_T_|—
(CCW + CW) CwW t§ |15 ] t5

Input pulse Maximum command | Minimum time interval [us]
signal pulse frequency t1 t2 t3 t4 t5 t6

Differential 4 Mpps 0.125 0.125 2.5 0.25 0.125 0.125
Open collector 200 kpps 2.5 2.5 2.5 2.5 2.5 2.5

The amount of time needed for rising or falling edge of the command pulse input signal must be 0.1 us or
below. The number of pulses is counted at the rising edge (from low level to high level).
The input logic can be changed with Parameter No. 32.3.

6 SD3 Series Instruction Manual



6. Operation
2. Position Control Mode

Optional Parameters (0))
The following parameters are optional. Configure them, as necessary. _g
o
2
5
. Direction of Rotation See below 321
Pulse Train l . l l
Command : Select the pulse train input logic
I Loghe Default:1(Negative logic) £2S
Determination Method 64.0 N
-
Detection Criteria (Range) Specify the conditions for Positioning 68.0 2
itioni Complete =
Positioning Detection Criteria (Speed) P 69.0 o
Complete =]
Detection Criteria (Command input) (3 HE Setting Parameters  70.0 Q
-]
Detection Time Delay 71.0 g
<
o
Q
)

Configuration of Parameter No. 32.1 and Rotational Direction of the Motor

Parameter Command pulse from the controller
No. 32.1 Positive direction command Negative direction command

1
(Default)

SD3 Series Instruction Manual 7



6. Operation
2. Position Control Mode

Input Pulse Form and Parameter Setting

The command pulse is counted at the rising edge in the positive logic and the falling edge in the
negative logic.

Pulse and Direction(PLS + DIR)(No. 32.0 = 0)

Parameter Parameter Command input waveform
No. 32.1 No. 32.3 CCW (@
0 s L fFfF - L f L f
(Default) DIR |
0
PLS
1 H
DR I
0 PLS
1 (Default) DIR |
(Default) PLS
DIR i

- Changing the setting of Parameter No. 32.3 will reverse the direction signal (DIR) logic.
- Change the direction signal (DIR) when PLS is LOW where No. 32.3=0 and PLS is HIGH where No. 32.3=1.

Quadrature phase Difference pulse(A-phase + B-phase)(No. 32.0 = 1)

Command inp
CCwW

ut waveform
cw
A peewesisnf T § FTY | f

Parameter
No. 32.3

Parameter

No. 32.1

Oefait) g I e T S
0 A fF7L L apmesermsesnsef) )
1 (Default) B sphaserisesfist £} fT | i
(Defauly A S s T aaweeres HE S ST S

B  B-phase rises first. l f l I

- No direction signal logic change by Parameter No. 32.3.

%

Positive or Negative pulse(CCW + CW)(No. 32.0 = 2)

Parameter Parameter Command input waveform
No. 32.1 No. 32.3 CCW Ccw
0 cow R e I e I I
Oefauly  cw 1 FL fL
0
1 CCwW 1
v [ Tl
0 CCWwW
1 Defadty  cw I N ey I
(Default) CCW
1
cw S I S e S

SD3 Series Instruction Manual



6. Operation
2. Position Control Mode

Precautions for Testing

Before powering to each amplifier or motor, be sure that
all wiring has been performed properly.

Set the parameters correctly before testing.

Check motor motions first with no machines being connected.

For a brake-equipped motor, be sure to disengage the brake
before driving the motor.

Testing Procedure

Verify that wiring has been performed correctly.

Turn on the control power to the amplifier.

Turn on the primary circuit power to the amplifier.

Connect the SVON pin on CN1 connector to COM- to turn the servo on.

A\
A\ fa\

A\ A\
A\ A

(@)
O
§e)
()
g
=
S

SPOV 10J3UOD UOIISOd T

Input the position command pulse from the host controller in low frequency, and run the motor

at low speed (around100 r/min).

Be sure that the actual rotational direction of the motor agrees with the direction setting.

Verify that stopping the command pulse does stop the motor.

After ensuring safety of actual motions, increase the frequency of position command pulse

gradually and check motor motions.
If vibration occurs, increase the inertia ratio.

(== HE Troubleshooting

SD3 Series Instruction Manual



6. Operation
3. Velocity Control Mode

1. Analog Velocity Command

Required Parameters

Start testing only after configuring the parameters.

Set the operation mode.

Control Mode 1: Velocity Control mode (Default: O Position control mode) 2.0

Command Mode 2: Analog command (Default: 1 Pulse train command) 3.0

Optional Parameters

The following parameters are optional. Configure them as necessary.

Adjustment Adjust the offset, such that the motor speed g2.2
Offset becomes 0 r/min when the command input
Value is0 V. 60.0
Direction of Rotation ¢ Select CCW or CW. 62.0
Switch 62.1
Input Filter Numerator Apply this parameter to filter the noise 48.0
component of input command voltage.
Denominator 49.0
) Numerator Set the rotational speed at max command  20-0
Input gain . l +10V
Denominator input voltage (+ )- 51.0
Numerator 52.0
CCwW —— Set the speed limit for CCW rotations.
Denominator 53.0
Speed limit 3
Numerator 54.0
CWwW —— Set the speed limit for CW rotations.
Denominator 55.0
Smoothing Switch Apply this filter to reduce the variance of 77.0
Filter Moving Average Time the motor speed. 78.0
[@ Setting Parameters
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6. Operation
3. Velocity Control Mode

=1) Configuration of Parameter No. 62.0 and Rotational Direction of the Motor

(@)
O
§e)

()

g
=

S

Parameter Input Analog Command Voltage

No. 62.0 Positive Voltage ‘ Negative Voltage

(Default)

SPOW\ 1043U0D AND0I9A €

*2) Example of Input Gain Configuration
Input Gain is configured with the following two parameters:
Numerator (No. 50.0): desired max rotational speed
Denominator (No. 51.0): max rotational speed of the motor

Example of setting the max command input voltage (£ 10 V) to 3,000 r/min for the motor
with 5,000 r/min max rotational speed.

Configuration Setting Parameter No.

Numerator desired max rotational speed 3,000 r/min  50.0
Denominator max rotational speed of the motor 5,000 r/min  51.0

*3) Example of Speed Limit Configuration
Speed limit is configured with the following two parameters:
73 Numerator (CCW: No. 52.0, CW: No. 54.0): desired max rotational speed limit
Denominator (CCW: No. 53.0, CW: No. 55.0): max rotational speed of the motor

Example of setting the max rotational speed limit to 3,000 r/min for the motor of 5,000 r/min
max rotational speed.

Direction Parameter
of Rotation Configuration Setting

Numerator desired max rotational speed 3,000 r/min  52. O
Denominator max rotational speed of the motor 5,000 r/min  53.0
W Numerator desired max rotational speed 3,000 r/min  54.0
Denominator  max rotational speed of the motor 5,000 r/min  55.0

SD3 Series Instruction Manual 11



6. Operation

3. Velocity Control Mode

Precautions for Testing

Before powering to each amplifier or motor, be sure that
all wiring has been performed properly.

A\
A\ fa\

Set the parameters correctly before testing.

A\ A

Check motor motions first with no machines being connected.

A\ A

For a brake-equipped motor, be sure to disengage the brake
before operating the motor.

Testing Procedure

Step 1
Step 2
Step 3

Step 4

Step 5

Step 6

Verify that wiring has been performed correctly.

Turn on the control power to the amplifier.

Turn on the primary circuit power to the amplifier.

Connect the SVON pin of CN1 connector to COM- to turn the servo on.

Input the analog velocity command voltage with a low voltage to run the motor at a low speed.
Be sure that the actual rotational direction of the motor agrees with the direction setting.

Verify that the motor speed changes depending on the input voltage.

After ensuring safety of actual motions, increase the command voltage gradually and check motor

motions.
Verify that the rotational speed has reached the specified speed.
If vibration occurs, increase the inertia ratio.

SD3 Series Instruction Manual



6. Operation

3. Velocity Control Mode

2. Internal Velocity Command

Required Parameters (0))

Start testing only after configuring the parameters. o

g}

@

. )

Set the operation mode. =

>
Control Mode 1: Velocity Control Mode (Default: O Position control mode) 2.0
Command Mode 3: Internal Command  (Default: 1 Pulse train command) 3.0
Internal Velocity: 1: Trapezoidal Speed Command (8 settings) 388.0

Command Method (Default: 0 Zero command) )

Optional Parameters

The following parameters are optional. Configure them as necessary.

amount of time for speed command to increase the speed
Acceleration Time from O r/min to 1,000 r/min 390.0

Default: 1,000 ms

amount of time for the speed command to decrease
Deceleration Time the speed from 1,000 r/min to O r/min 391.0

Default: 1,000 ms

Target speed
Default: See below

SPOW\ 1043U0D AND0I9A €

Speed Setting 1 to 8 392.0 to 399.0

) i Apply this filter to reduce the speed variation of the motor.
é?&gfth'”g SWlt_Ch : Detault No. 7.0 ~ O(Disable? 770
Moving Average Time No. 78.0 = 100 ms 78.0
Default [r/min]
Setting 50 W to 750 W | 1 kW to 2 kW
1 500 392.0
2 1,000 393.0
3 1,500 394.0
4 2,000 395.0
5 2,500 396.0
6 3,000 397.0
7 4,000 3,000 398.0
8 6,000 3,000 399.0

SD3 Series Instruction Manual 13



6. Operation

3. Velocity Control Mode

Precautions for Testing

Before powering to each amplifier or motor, be sure that A

all wiring has been performed properly. é ﬁ
Set the parameters correctly before testing. A

Check motor motions first with no machines being connected. A

For a brake-equipped motor, be sure to disengage the brake f
before operating the motor.

Testing Procedure

Step 1 Verify that wiring has been performed correctly.
Step 2 Turn on the 24 VDC control power to the amplifier.
Step 3 Turn on the primary circuit power to the amplifier.

Step 4 Connect the SVON pin of CN1 connector to COM- to turn the servo on.

Select one of target speeds with open/closed combinations of VCSEL1, VCSEL2, and VCSEL3,
and turn either VCRUN1 or VCRUN2 ON.
The motor will rotate accordingly.

Refer to the following "Motor Rotational Direction” and "Speed Settings" to operate the motor.
Be sure that the actual rotational direction of the motor agrees with your direction setting.
Verify that has the rotational speed has reached your speed setting.
If vibration occurs, increase the inertia ratio.

RUN Operation and Rotational Direction Speed Settings
of the Motor
Motor Rotational| Operation Target VCSEL1 VCSEL2 VCSEL3
Direction VCRUN'1 VCRUN2 Speed |CN1 PinNo.8 |CNT PinNo.9 |CN1 Pin No. 10
ccw 1
cw 2
Stop [ Open ] [ Open ] 3
Stop 1
5
6
:Contact with COM-
. . 7
:No contact with COM-
8
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6. Operation

4. Torque Control Mode

1. Analog Torque Command

Required Parameters

Set the parameters before testing.
Set the operation mode.

2: Torque Control Mode

(@)
O
§e)

()

g
=

S

Control Mode (Default: O Position control mode) 20
2: Analog Command N
CelmiElleliees (Default: 1 Pulse train command) 3.0 -
)
o
C
)
S
Optional Parameters =3
The following parameters are optional. Configure them as necessary. %
o)
Adjustment Adjust the offset, such that the motor torque command 302.2
Offset Value becomes 0 [0.1%] when the command input is 0 V. 300.0
Direction of Rotation (1) Select the CCW or CW. 302.0
Switch 302.1

Apply this parameter to filter the noise component of

Input Filter Numerator input command voltage. 288.0
Denominator 289.0
_ Numerator Set the torque at the max command input voltage 290.0
Input Gain ¢2) ; 110V
Denominator (== ). 291.0
Numerator o ) ) 292.0
CCW —————— Set the torque limit during CCW rotation.
- Denominator 293.0
Torque Limit Numerator o _ _ 294.0
CW ————— Set the torque limit during CW rotation.
Denominator 295.0
Speed Limit Set the speed limit. 152.0
[@ Setting Parameters

SD3 Series Instruction Manual 15



6. Operation

4. Torque Control Mode

*1) Configuration of Parameter No. 302.0 and Rotational Direction of the Motor

Parameter Input Analog Command Voltage
No. 302.0 Positive Voltage ‘ Negative Voltage

1
(Default)

*2) Example of Input Gain Configuration
Input Gain is configured with the following two parameters:
Numerator (No. 290.0): desired max torque
Denominator (No. 291.0): max torque of the motor

Example: the parameter settings (for a motor with the 300% max torque) to 100% at the max command

Configuration Setting Parameter No.

Numerator desired max torque 1,000 [0.1%] 290.0
Denominator max torque of the motor 3,000 [0.1%] 291.0

*3) Example of Torque Limit Configuration
Torque Limit is configured with the following two parameters:
Numerator (CCW: No. 292.0, CW: No. 294.0): desired torque limit
Denominator (CCW: No. 293.0, CW: No. 295.0): max torque limit of the motor

Example: Setting the max torque limit to 100% for the motor of the 300% max torque

Direction Parameter
of Rotation| Configuration Setting

Numerator desired torque limit 1,000 [0.1%] 292 0
Denominator  max torque limit of the motor 3,000 [0.1%] 293.0
Numerator desired torque limit 1,000 [0.1%]  294.0

CcwW
Denominator  max torque limit of the motor 3,000 [0.1%] 295.0
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6. Operation

4. Torque Control Mode

Precautions for Testing

Before powering to each amplifier or motor, be sure that A

all wiring has been performed properly. é ﬁ

Set the parameters correctly before testing. A

Check motor motions first with no machines being connected. A

For a brake-equipped motor, be sure to disengage the brake f
before operating the motor.

Testing Procedure

[stp—pearon

wn

et

D
©

Step 1
Step 2
Step 3
Step 4
Step 5

Step 6

Step 7

Step 8

Verify that wiring has been performed correctly.

Turn on the control power to the amplifier.

Turn on the primary circuit power to the amplifier.

Set Analog torque: Speed limit (No. 152) to a sufficiently small value (around 500 r/min).

Connect the SVON pin of CN1 connector to COM- to turn the servo on.

Set [Analog torque: Speed limit (No. 152)] to the value to be used in actual operation.

Input the analog torque command voltage with a low voltage to run the motor with a low torque.
Be sure that the actual rotational direction of the motor agrees with the direction setting.
Verify that the motor speed changes according to the input voltage.

After ensuring safety for actual motions, increase the command voltage gradually and check motor

motions.

SD3 Series Instruction Manual
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6. Operation
5. Position Control Mode

1. Internal Position Command(Point Table)

Internal Position Command is used for the Positioner Drive function.

This function enables you to preset data for the Point Table in the amplifier and set up Point Numbers
that you want to execute with 1/0 input from the host controller. When the start signal is input,
positioning starts based on the user-selected Point No.

Positioner Drive
The Positioner Drive is a function for positioning operation based on I/0O commands issued by

the host controller such as PLC.

Homing can be performed in the user-equipment in which this product is installed.

The Point Table stores motion patterns and "Servo Studio" is used for the Point Table setup.
Testing the Positioner operation can be done with "Servo Studio”.

1. Configuring Parameters
(== Page 19 Required Parameters

2. Creating Point Table and Testing
To enable Positioner Drive, set the point table parameters. Use "Servo Studio” for the point table configuration.

(== Page 20 Creating Point Table
(== Page 25 Testing

Test the point table operation with "Servo Studio" before operation with user I/0.

(=5 'Servo Studio" User's guide

3. Operation by User I70

You can select a motion pattern from five typical motion patterns.

(I35 Page 26 Operation by User 1/0

Precautions

1. In case of the following, the motion started by the point table will be stopped and the remaining
commands will be canceled.
- The servo turns off.
- Clear Deviation Counter is executed.
(When Clear Deviation Counter is executed, the motor will make a quick stop.)

2. The motor moves according to the point table settings at the start time of Positioner operation.
The current motion is not be affected by any changes made to the point table in the middle of
the motion.
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6. Operation
5. Position Control Mode

Required Parameters

1. Configuring Parameters
Set the operation mode.

Control Mode 0: Position Control Mode (Default) 2.0

(@)
O
§e)
()
g
=
S

. H U1
Command Mode 1: Pulse train command (Default) 30 (
3: Internal Command S
[%2]
. . 0: Using 170 input  (Default) =
(1)
Operation Mode 1: Using Communication ("Servo Studio") 9.0 g
Internal Position . O
; o
Operation Mode 0: Point Table (Default) 642.0 S
Internal Position . 1: Enable overflow detection (Default) 643.0 2
Overflow Detection =
Select the output timing for a point number. 8_
Internal Position (Default:1 Upon motion complete) 644.0 )
Point No. Output Method  Set up this parameter when the 170 setting type is "Option 1". ¢2) :
Otherwise, no need to be configured.
*1)The setting is 0 (I/O Operation) upon amplifier power on.
You can set this item only with "Servo Studio”, not on the Setup Panel.
*2)You can specify output timing of subsequent point numbers.
The point number output format is illustrated at the bottom of the timing diagram below.
Example: Point Table Setting and Timing Diagram of the Point No. Output
Running Operation | Dwell Time
1 continuous 0
2 continuous 0
3 single (any value)
Description  Signal Name Chart
Select PCSEL1---4 _< 1 >—
Point No. Input
Start PCSTART1 OFf 1 ON OFF
Input
Motor
Rotational ; )
Speed ; 0 r/min
I I I
Motion ~ MEND : : : e
Complete (Output) : : :
- E | | : Parameter No.644.0=0
0 1
K . ,
Point - L ! ! Parameter No.644.0=1
< 0 1
No. (Output) ><

: : : Parameter No.644.0=2
Lo X X 2 X 3

~ Lt
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6. Operation
5. Position Control Mode

Description

Description

Creating Point Table

Set the following items for the point table. Use "Servo Studio” for editing point table edit.
Set and Write the point table you created to the amplifier.

(=5~ "Servo Studio” User's guide

Port [COM3 | Address |1

St monir | Al [T POt e | et rn | Ay Foions

Al Sandition

® eerrom

O rile

Im COMS3: 1

The control gain set is valid E |

No.

(Fixed)

This item indicates the point number specified by I/0O command.

By default, Homing is assigned to Point No. 0. The point table has 15 points. If you are not using
the Homing function, Point No. O becomes available and the table can have 16 points. When the
type of 170 assignments is "Option 1", the motion (No. 646.3) corresponding to Point No. 0 is set

to 1 (point table motion).

Position

+1,073.741.823

—1,073,741,823 to

[ encoder pulse ]

If Relative is selected as the Command method,

The position data will determine the shift amount.
A positive value indicates CCW rotation, a negative CW.

If Absolute is selected as Command method,

The position data will determine the target position.

This value corresponds to ABS Position Command value (Status No. 74).

Related to:

Internal position: Overflow detection(No. 643.0)

20

SD3 Series Instruction Manual



6. Operation
5. Position Control Mode

Range | Units @

Rotation speed ®

1 to Maximum Rotational Speed of Motor [r/min] o

—
=

5

T — Set the motor rotational speed during the Positioner operation.
& Set this item to a speed no higher than the max rotational speed of the motor.

U

Range | Units s

Acceleration time 0 to 5.000 [ms] 2

)

5

PESegfolilel Set this item to amount of time for rotational speed to increase from O r/min to 1,000 r/min. Q
=

Range | Units %

Deceleration time 0 to 5.000 [ms] g

)

DIeaglojifelg Set this item to amount of time for the rotational speed to decrease from 1,000 r/min to O r/min.

Range | Units

Dwell time 0 to 20,000 [ms]

Set the wait time after Positioning Complete per the selected Point No.

H Motion after the dwell time elapses
'Single" Motion: MEND will be ON.
"Continuous" Motion: the motion per the next point number will start.

Description

If Running Motion is "Continuous" and the dwell time is set to 0, the motion will be according to
the speed specified by point numbers, one after another continuously.
If the dwell time is set to 0, the acceleration/deceleration setting in the first point number selected
upon CW start PCSTARTT ON will be applied, and the acceleration/deceleration time settings of
subsequent point numbers will be discarded.

(33 Page 23 Positioning complete

Range | Units

Command method Relative, Absolute [-]

Absolute: the setting of Position will be the shift amount from the current position to the target position.

Description ) . . . "
Relative: the setting of Position will be the target position.
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Settings

Running operation Continuous, Single [-]

Configuring Running Motion in the Point Table enables you to execute a series of
continuous positioning motions and continuous speed changes.
([=5 Page 24 Valid or Invalid

Single: After the motion specified by this point number is complete, the subsequent
point numbers will not be executed.
Example: Point No. 1 and 2 are set to "Single".

Description  Signal Name Chart
Select PCSEL1---4 N
POINENO. ' nout < ! X 2
Start PCSTART1 ON ON
Input OFF{ | OFF { | OFF
Motor i i
Rotational 0 r/min
Speed —

|

Continuous: the subsequent point number(s) will be executed.
Example If Running Motion = continuous and Dwell Time = 1 or above (for example, 3ms),
then positioning will be executed according to each point. After whether or not the positioning
is completed is determined, the motor will wait for the time-length of the Dwell time setting,
and then will start the next motion.

Description  Signal Name Chart
select PCSELT-4 —< 1 N
Description Point No. Input
Start PCSTART1 { ON |
ot OFF OFF
Command
Motor _ _
Rotational — _____/_No o 0 r/min
Speed
Position -
Deviation

Dwell Time (No.1)

-
|

Example If Running Motion = continuous and Dwell Time = 0, the motor will not stop and
the rotational speed will change continuously.

Description  Signal Name Chart

Select PCSEL1---4 h

Point No. Input L

Start PCSJQ?T] OFF {ON | OFF

Motor

Rotational Command

Speed 0 r/min

_______________________

[
|
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Range | Units

Positioning complete 0to 32,767 [ encoder pulse ]

(@)
O
§e)

()

g
=

S

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.

ul
Timing Diagram (Positioning complete and Dwell time) §
Description  Signal Name Chart =
o
Select PCSEL1---4 < 35
Point No. ?nsput ! ) m— 2
S
=3
Start PCSTART1 OFF ON OFF 3
Input ; g
Description E Actual motion g
i ®
Motor - :
Rotational | R
Speed ' <
l 0 r/min
1
1
Position E Positioning Complete
Deviation S R

1
S i 0 pulse

1

1

e Dwell Time

Motion  MEND ON| oFF 5 I—ON
Complete  (Output)

[
|
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Setting | Units

Valid or Invalid Enable, Disable [-]

This item indicates whether motion per a point number is enabled or disabled.

Settings

Disable:

The motion per the point number will not be executed and any subsequent point numbers that
are enabled will be executed.

Enable:
The motion per the point number will be executed.

If you start with a point number that is "disabled",
The first subsequent point number that is "enabled" will be executed.

If a "disabled" point number is specified while one motion is being executed,
Motion per the "disabled" point number will not be executed and motion per the first "enabled"

point number among the subsequent ones will be executed.

If Dwell time = "0" for a point number assigned "continuous”
The rotational speed will change continuously in motions per "enabled" point numbers before/
after the "disabled" point number.

Here is an example.
In instructions with the Point Table settings below, if you specify Start signal input to Point No. "1,
Point No. 2 won't be executed and Point No. 1 and 3 will be continuously executed.

Dseilption Running operation Dwell Time Enable/Disable
1 continuous 0 Enable
2 continuous (optional) Disable
3 single (optional) Enable
Description  Signal Name Chart
Select
Point No. PC?nEpLul 4 L/
ON
Start PCSmTpAutRT] OFF | | OFF

Motor — Command
Rotational
Speed

0 r/min

e
|

TIP
For a point number with "enable" to be the last motion, set Running Motion = "single".
Otherwise (i.e. "continuous" setting to the last point number), its "enable" setting will keep the
motion end signal (MEND) off and the next motion instruction will be not be executed. If this
happened, do one of the following.

With User I/0

Turn the servo off or input Clear Deviation Counter.
With "Servo Studio”

Turn the servo off or click the STOP button.
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Precautions for Testing

Before powering to each amplifier or motor, be sure that A

wiring has been performed correctly. é fi

Set the parameters correctly before testing. A

(@)
O
§e)

()

g
=

S

Check motor motions first with no machines being connected. A

SPO\ 10J3UOD UOIISOd °G

For a brake-equipped motor, be sure to disengage the brake f
before driving the motor.

Testing

Using "Servo Studio”, check motions per the point table that you created.

File (Bl Help (H)
Connect  Disconnect Part [COM3 | Address[1 -
Communication Settings | Parameter | Waveform monitor | Wavefor Comparison | Status monitor | Atarm | Tuning | Foint Table | Test run | Awiary functions
Inching =45 Alarm Condit
Np— Retur to nome position
o o
3. Press Servo ONJ Cument position
Point Table
No. Posil . .
4. Enter a Point No. to start with. Point Table Operation
e o raveris 1
E )
[« 5. Start a motion
s
o [3:start []:Pause []:Stop
;— Command type
B T A= O wo
e 2. Select @ "Servo Studio!
L as Command Type. & oo cuae
% . . User 'O input is invalid.
B 1. Save the Point Table data to the amplifier.
T Position comman ffter 2.3
15 H 3 parsmeter sre invalid
E Click Sefd _Wiite J —
Instructions ’—|
Write current position Comparison Servo Amplifier File
(®) EEFFOM
@ srnanens |2 | (o] S| e ([ [ ] | e
(O ABS position feedback

[olalily COM3: 1 The control gain set is valid. J

(== 'Servo Studio" User's guide
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Operation by User I/0O

Refer to the corresponding pages of the following five typical motion patterns to set up a point table.

Single-motion positioning Page 28

Continuous positioning motions Page 29

_ One-direction motion Page 30
Continuous speed changes : — :

Opposite direction motion Page 31

Press motion Page 32

Procedure (Positioner operation by User 1/0 input)

Step Description Explanation
Step 1 Check if ready to start. Check if MEND is closed. If it' s open, wait.
SR Select Point No. Input PCSEL1...4 to specify a Point No. to execute.

Wait for at least 10ms after PCSEL1-4 input, and then change
Step 3 Starting Positioner operation ~ PCSTART1 from open to closed. Start driving the system according
to the command per the point number specified. )

; Wait till MEND becomes open. When MEND is open, change
SICJGH  Check command execution
PCSTART1 back to open.

Verify with MEND that the motion command execution is
complete.

SN Check Operation Complete P . - ion i
MEND turning from open to closed indicates that the operation is
complete.

*) For more information about user 1/0O operation, refer to the timing diagrams shown in the operation examples.
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Timing Diagram and Point Table Items
Create a point table entry for each motion command. Refer to the following timing diagram for single-motion.

(@)
O
§e)
()
g
=
S

Example of Point Table Setting (Single-Motion)

No. | Position |Rotational|Acceleration|Deceleration| Dwell Time |Command| Running | Positioning | Enable/ o
Speed Method | Motion | Complete | Disable §
[r/min] [pulse] =
o
1 ‘ 5,000 ‘ 300 ‘ 100 ‘ 150 ‘ 1 ‘ Relative ‘ single ‘ (any value) ‘ enable ?\
o
-]
=
<5
Description Signal Name Chart =
o
State SVON Q
of Servo Input OFF ‘ O @
Sel_ect PCSEL1---4 _< 1 S
Point No. Input —>  +<— 10 msec (min)
— «— 10 msec (min)
Start Pl(riiuTtARﬂ OFF ON OFF
— i« 17 msec (typ.) *6
Motor ° NS/ point N\
Rotational 0r/min ! ! No.1
Speed TR —
. | \ \ Positioning Complete No.1
Position - w | | 1
Deviation Opulse / |\ AT
| ‘(Vé/aitmg for Positioning! T
| omplete) 1 —
N[ '—+ Dwell Time No.1
— \ 11 msec (max) !
“1, %2, +3 / ! 3 msec (min)
Motion MEND ON 17 OFF O
Complete (Output) }

Parameter No.644.0=0

|
|
Lo X | |
Parameter No.644.0=1 !
Point No. p[\/\]...3*4 | _0 < ] |
(Output) Parameter No.644.0=2
I 0o X 1 |

=1) If you want to check the motion end signal (MEND) with the User 1/0O output "MEND/T-LIMIT", turn T-LIMIT
output OFF, by parameter configuration and TLSELT OFF.
(1= B Connections

*2) The MEND output is OFF at Servo OFF.

*3) The PCSTART input is ignored when MEND output is OFF.

=4) This is enabled at the User I/0 setting Option 1.
The Point No. output method depends on the [Point No. Output Method (No644.0)] setting at the time
of PCSTART1 input.

*5) Any changes made to the point table setting during a motion will not be applied to the motion.

*6) The startup timing depends on other conditions.
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Example of Operation 1 Single-Motion Positioning

Motor motion stops when motion per a selected point number ends if its Running Motion setting
= single.

Example of Point Table Setting (Single-Motion Positioning)

No. | Position |Rotational|Acceleration|Deceleration| Dwell Time |Command| Running | Positioning | Enable/
Speed Method | Motion Complete Disable

[r/min] [pulse]

1 5,000 Absolute enable
2 3,000 200 100 100 50 Relative enable
Description Signal Name Chart
State SVON OFF ON
of Servo Input —_—
Select PCSELT-+4 —< 1 > 2 >
Point No. Input
Start PCSTART! orr 1N OFF O OFF
Input
Rotational Rotational
Speed No.1 . Speed No.2
— ; Deceleration ; ’
Motor . Point Y Point _Deceleration
Rotational 0 r/min o Not N\ __TmeNotl 7/ No2 X\~ TimeNo2
Speed Do | Acceleration | |
1 Acceleration | Time No.2 | |
I Time No.1T 1 ! I
| ' Positioning ! ' Positioning
| Complete No.1 N Complete No.2
| | |
POSi_tiO_n - 0 pulse : 777777777 == X T T T T T
Deviation (Waiting fgrﬁogitToriné ! (Waiting foriPoisiaoﬁinig\ N
Complete) ! Complete) |
e e e— L
1 1 1 I
: Rw?ll Time«— : ngll Time e—
‘ . - No. on
Motion MEND N OFF Nl OFF
Complete  (Outpup) — ‘ — !
Parameter No.644.0=0 l L l
[ o X 1 < 2 |
PM1--3 Parameter No.644.0=1 ! | !
Point No. 1
(Output) l _0 < ‘ 2 |
Parameter No.644.0=2 :
[ o > 1 < 2 |
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Example of Operation 2 Continuous Positioning Motions

This procedure executes a series of positioning motions in order of the point numbers.
Set Running Motion of "enabled" point numbers to "continuous”, and specify the first point number
for turning on the CW drive signal PCSTART1.

(@)
O
§e)

()

g
=

S

For this motion group, set Dwell Time = 1 ms or higher.

ul

Example of Point Table Setting (Continuous Positioning Operations) §
No. | Position |Rotational|Acceleration |Deceleration| Dwell Time |Command| Running | Positioning | Enable/ g
Speed Method | Motion Complete Disable S

[r/min] [pulse] &

1 5,000 300 100 150 100 Absolute | continuous 20 enable g

2 —6,000 200 100 100 50 Relative | Single 20 enable g
g

)

For the last "enabled" point number, set Running Motion = "single".
he acceleration/deceleration setting of the first point number that is selected upon CW start PCSTART1 ON will be
applied, and the settings of subsequent point numbers will be discarded.

Description Signal Name Chart
State SVON ON
of Servo Input o
Select PCSELT-4 —— T S
Point No. Input
Start PCSTART1 OFF ON OFF
Input

Rotational

Speed No.1
_ Command ) . Deceleration Deceleration
Motor : ¢ Point X Time No.1 Time No.2
Rotational 0 r/min /v Nod N\ v

Speed T _ ‘ ‘
Acceleration ‘ L | Rotational
iTime No.T  Acceleration-" L
Time No.2~ , Speed No.2
: ‘ L : : (V&/a'\tin§ ;or Positioning
! I — 5 Complete)
- I B o
Position - I Positioning Complete No.1t
Deviation 0 pulse S ! L
" (Waiting for Positioning 1 ‘ ! Positioning Complete
' _Complete) P! : No2  ~
| | |
: aW?ll Time H 1 f
) o. I
I(\:/\Ot|OT ; MEND ON ! oFF | R\c/)v%ll Time!, | ON
omplete  (Output) ‘ ‘ :

I ! ! I
Parameter No.644.0=0 l !
Lo X 1 |
. Parameter No.644.0=1 \ l
Point No. PM1---3 I 5 S .
(Output) 1

Parameter No.644.0=2 !

[ o > 1 > 2 |
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Example of Operation 3 Continuous Speed Changes (Positioning in One Direction)

This procedure executes a series of positioning motions in order of the point numbers. Motion
instructions per point numbers are executed with no interruptions and the rotational speed
changes continuously. Positioning motions will continue up to (not including) the point number
whose Running Motion is "single".

Set Running Motion of all enabled point numbers to "continuous", and specify the first point
number for turning on CW drive signal PCSTART1.

For this motion group, set Dwell Time = 0 ms.

Example of Point Table Setting (for motions with continuous speed changes in one direction)

No. | Position |Rotational|Acceleration|Deceleration| Dwell Time |Command| Running | Positioning | Enable/

Speed Method Motion Complete Disable

[r/min] [pulse]
1 5,000 200 100 200 0 Relative | continuous 20 enable
2 3,000 300 (disable) (disable) 0 Relative | continuous 20 enable
2,000 100 (disable) (disable) 20 Relative | Single 20 enable

For the last enabled point number, set Running Motion = "single".
If Dwell Time = 0, the acceleration/deceleration setting of the first point number that is selected upon CW start
PCSTART1 ON will be applied, and the settings of subsequent point numbers will be discarded.

Description Signal Name Chart

of Servo Input —

Select PCSELT-4 —< 1 >

Point No. Input -

Start PCSTART1 oF 1 ON OFF

Input

Acceleration : Rotational Speed No.2
T'Im’e",'\'lglj """ / \ Deceleration - Rotational Speed No.1

...Rotational Speed No.3

Positioning Complete
No.3 & P

Motor _ Command N —
Rotational . Point | A Point 1
Speed 0 r/min / Nod /. No2 oA

|

|

|

|

|

|

|

|

|

|
|
l
|
Position - ! L
Deviation | R S
0 pulse | R R S
! | (Waiting for Positioning b
: | : Complete) —
| ! \ Dwell Timele—»
Motion MEND ON | \ oFF | No.3 ON
Complete  (Output) : } :
' |
Parameter No.644.0=0 | l !
[ o X 1 |
] |
. Parameter No.644.0=1 I | |
Point No. PM1---3 I 5 S .
(Output) ; ; ‘ 1
Parameter No.644.0=2 : :
Lo X 1 X 2 X 3 |
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Example of Operation 4 Continuous Speed Changes (Positioning to Opposite Direction)

This procedure executes a series of positioning motions in order of the point numbers. Motion
instructions per point numbers are executed with no interruptions and the rotational speed
changes continuously. Positioning motions will continue up to (not including) the point number
whose Running Motion is "single".

Set Running Motion of all enabled point numbers = "continuous", and specify the first point
number for turning on CW drive signal PCSTART1.

(@)
O
§e)
()
g
=
S

For this motion group, set Dwell Time = 0 ms.

Ul

Example of Point Table Setting (for motions with continuous speed changes in reverse direction) §
No. | Position |Rotational|Acceleration |Deceleration| Dwell Time |Command| Running | Positioning | Enable/ g
Speed Method | Motion Complete Disable S

[r/min] [pulse] &

1 5,000 300 100 200 0 Relative | continuous 20 enable g

2 3,000 200 (disable) (disable) 0 Relative | continuous 20 enable =
—4,000 100 (disable) | (disable) 20 Relative | Single 20 enable 8

)

For the last enabled point number, set Running Motion = "single".
The acceleration/deceleration setting of the first point number that is selected upon CW start PCSTART1 ON will
be applied, and the settings of subsequent point numbers will be discarded.

Description Signal Name Chart
State SVON ON
of Servo Input E
Select PCSEL1---4 < ] N
Point No. Input -
Start PCSTART1 OFF ON OFF

Input

Rotational Speed No.1
Deceleration Time No.1

Rotational Speed No.2

Command
Motor -
Rotational 0 r/min
Speed /
|
: -~ Rotational Speed No.3
l
: (Waiting for Positioning
POSitiOﬂ — : Complete)
Deviation 0 pulse |
U L
| | |
1 | 1 S
| | | |
. | | .
Motion MEND ON| | | OFF Dwell Timee—y  ON
Complete (Output) ; ; : 0.
| 1
Parameter No. 644.0=0 | : l
[0 X< 1 |
! |
. Parameter No. 644.0=1 1 | }
Point No. PM1---3 I 5 X "
(Output) ‘ ‘ ; 1
Parameter No.644.0=2 : :
Lo X 1 X 2 X 3
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Example of Motion 5 Press Motion

This operation involves motion to approach to workpiece at high speed, then execute a press
motion to the workpiece after changing the values of speed and torque.
You can use this type of operation only when User I/O is the Option I/O Configuration.

Set the following parameters.

Switch Set to 1 (enable). 144.0
Torque Value 1 Set the torque limit value for motion of approaching to 1470
command limit the workpiece at high speed and leaving the workpiece. '
Value 2 Set the torque command ll_mlt to be applied at the time 148.0
of press-to-workpiece motion.
- 2: Set
TeeUE il fing eUiplt Torque command limit: Value 2 (No. 148.0) = Enable 1441
Switch §pecn‘y what to output when excessive position deviation 65.0
is detected.
This parameter sets a threshold value for a position
Position deviation error detection.
Deviation Error ~ Value To let the detection function work, set a value larger 87.0
Detection than the distance between the target location of press

motion and the workpiece.

Specify how long a position deviation error waits to be
Delay time output after position deviation exceeds the Position 89.0
deviation error detection: Value (No. 87.0) setting.

Switch Enable/Disable Speed Deviation Error Detection. 65.1

Speed Deviation Value This parameter sets a threshold value for a speed

Error Detection deviation error detection. e

Specify how long a speed deviation error waits to be
Delay time output after the speed deviation exceeds the Speed 91.0
deviation error detection: Value (No. 90.0) setting.

Point Table

Point Number Output Method Set to 2: output the point number at its motion start. 644.0

(== B Setting Parameters
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The following example illustrates Point Table settings with Point No. 1 (P1) for motion of approaching
to a workpiece, Point No. 2 (P2) for motion of pressing the workpiece, Point No. 3 (P3) for motion of

parting from the workpiece.
Rotational Spe\%j_...

(@)
O
§e)

()

g
=

S

Speed Deceleration
D1

Acceleration
Al 2.

+ Workpiece - -@- - -

O ________________________________
Origin Position
D?& P1 M P2
CW V3 < CCW
— E—

P Position

Example of Point Table Setting (Press Motion)

No. | Position |Rotational|Acceleration|Deceleration| Dwell Time |Command| Running | Positioning | Enable/

SPO\ 10J3UOD UOIISOd °G

Speed Method | Motion Complete Disable
[r/min] [pulse]
1 P1) (V1) (A1) D1) 0 Absolute | continuous 0 enable
P2) V2) (disable) (disable) (disable) Absolute Single 0 enable
(P3) (V3) (A3) (D3) (any value) = Absolute |Single (any value) enable

P1: Specify the target location with high-speed approach.
V1: Specify the speed of approaching to the workpiece.
P2: Specify the location across the workpiece.

V2: Specify the speed of pressing the workpiece.

P3: Destination

Description Signal Name Chart
State SVON ON
of Servo Input
Select PCSEL1-4 < 1 S 3 >
H | 1 1
Point No. vt —* «— 10 msec (min) — «—— 10 msec (min)
Start PCSTARTT o | ON OFF ON OFF
npu ‘
(Press waiting time) ;<—>;<—>;25 msec (min.)
Reset Alarm/ RESET/ | ON
Clear Deviation PCLR OFF | OFF
Counter Input :
i TLSEL1 ON
Torque Limit input OFF OFF
1 / 1
L 1
Torque Limit - < Torque Limit value 1 ><Forque Limit value 22 Torque Limit value 1
value 7 X
Motor _ | :
Rotational 0 r/min T -
Speed i Workpiece \ /
I HE
X - --Torque Limit value 2
0, I
gc(;rrﬂumeand (Internal) 0% | L S EEEEE R R ﬂ
Value |
—_— I |
Motion (MEND) ON LFF: : i OFF e
Comp[ete (Internal) ; u
Limiting (T-LIMIT) OFF \ | \ ON OFF
the torque (Internal) :
— I
Motion Complete/ MEND/ ON ' ON ON ON
Limiting Torque  T-LIMIT OFF\ ! OFF
Output |
Point N Parameter No.644.0=2 !
omto: PMI-3 [ g 2 S 3
(Output) e
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Procedure for Press Motion

Check if ready to start.
Open TLSELT and select Torque Limit 1 as torque limit value. Verify that MEND/T-LIMIT is closed.

Step 1
Wait if it's open.

(=5 Page 24 Valid or Invalid

Select Point No.

Step 2 Input the point number for approach-to-workpiece motion to PCSEL1...3.
(Point No. 1 in this example)

Start Point Table Motion
Step 3 Wait for at least 10 ms after input of PCSEL1...3, and then change the PCSTART1 status from open
to closed. The motion starts per the setting of the point number specified.

Check command execution
Wait until MEND/T-LIMIT becomes open. If it's open, reset PCSTART1 to open.

Step 4

Verity the start Point No. with

Step 5 Verify the point number that was started by the PM1...3 input.

When the point number of Press motion is output (No. 2 in this example), close TLSELT, and select
Torque Limit Value 2 as the torque limit value.

Check Torque Limit Status
Check the torque limit status with MEND/T-LIMIT and wait until it becomes closed.

Step 6

Clear Deviation Counter

Step 7 After MEND/T-LIMIT becomes closed, wait for the desired press time, then close RESET/PCLR to
execute Clear Deviation Counter.
Wait for at least 25 ms after RESET/PCLR, input, and then reset RESET/PCLR to open.

Check if ready to start.
Open TLSEL1 and select Torque Limit 1 as the torque limit value. Verify that MEND/T-LIMIT is closed.

Step 8

Select Point No.
Input a point number for the leaving-workpiece motion to PCSEL1:--3. (No. 3 in this example)

Step 9

Start Point Table Motion
Step 10 Wait for at least 10 ms after input of PCSEL1...3, and then change the PCSTART1 status from open
to closed. Motion starts according to the specified Point No. settings.

Check command execution
Wait until the MEND/T-LIMIT becomes open. If it's open, change PCSTART1 back to open.

Step 11

Check Operation Complete
Step 12 Verify with MEND/ T-LIMIT that the motion command execution is complete. MEND/T-LIMIT
turning from open back to closed indicates that the motion is complete.
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Homing is an operation to make the coordinate per command in the amplifier and the coordinate
of machine agree. When you are using the Positioner function of the amplifier, perform homing, as
necessary.

In incremental systems:

homing is necessary every time the system is powered on.

(@)
O
§e)

()

g
=

S

In absolute systems:

encoder data is retained by the backup batter. Once you perform homing at the time of
installation, homing is unnecessary at power on even after the control power turns off.
(== g Appendices Absolute System

B Homing Methods

User I/Oinput ([ Page 36
'Servo Studio"  ([3& Page 37

M Types of Homing

There are three patterns of homing,.
Select the parameters to set depending on the motion patterns that you need for homing.

SPO\ 10J3UOD UOIISOd °G

User-Specified Position ([3&  Page 40
Press (Stopper) (== Page 42
Home Sensor (Dog) ) ([3& Page 44

*) To perform Homing by using Home Sensor, use I/O input. "Servo Studio” doesn't not support Homing with Home Sensor.

Precautions
Homing based on home position dog-front-end

Install the home position dog at the machine-end. Set HOMING: Movement direction (No. 646.0) to the direction of
moving from the front of the dog towards the dog-front-end.
Setting the homing direction to the leaving-dog direction (to the left of dog below) may result in a collision to the

machine end.
(" Parameter No. 646.1 = 0 Y Parameter No. 646.1=1 )
Detecting the home dog when ORG input= OFF Detecting the home dog when ORG input = ON
1  Dog | 1  Dog |
' ‘ ‘ '
ORG Input | ON OFF | ORG Input ! OFF ON |
| | | |
cw I Homing Direction ——#» I CCW Cw I Homing Direction ——#» I CCW
direction | - - | direction direction | - - | direction
I Mechanical motion range I I Mechanical motion range I
- AN J

If you changed the command paired-pulse ratio value,
perform homing again after saving the parameters and power cycling.

If you execute Homing by using encoder Z-phase,

configure the start point of Z-phase detection not close to motor Z-phase. Otherwise, the detection position of
Z-phase may become inconsistent. The Z-phase position can be checked by the position where the "encoder
single-turn data" becomes 0.

If any of the following occurs during homing involving instructed motions,
homing will be interrupted resulting in a Homing Incomplete state.

- Servo turns off.
- Clear Deviation Counter is executed. When Clear Deviation Counter is executed, the motor will make a quick stop.

- Drive Restriction is input and Clear Deviation Counter is executed.
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6. Operation
5. Position Control Mode

Homing with User 17O Input

Required Parameters

Set the operation mode.

Control Mode 0: Position Control Mode 2.0
Command Mode 3: Internal Command Mode 3.0
. 0: 170 input
(*)
Operation Mode 1: Communication ("Servo Studio") input 9.0
Infesiael | resigen 0': Point Table 642.0

Operation Mode

*)Operation Mode (No. 9.0) = 0 (I/0O) upon amplifier power on.
The Setup Panel does not support display or setup of Operation Mode.

Step 1 Set Homing related parameter values

Set the values of Homing Speed, Homing Creep Speed, and Homing Acceleration/Deceleration Time.

Step 2 Check if Homing can be started.
Check if MEND is closed. If it's open, wait.

Specify the Point Number (in the standard 1/O setting only)
Step 3 Open all four of PCSELT-++4 to specify Point No. O.
(This step is not necessary for the Option 1/O setting.)

Start Homing motions
Verify that MEND is closed in a servo-on state, and then start Homing.
If MEND is open in a servo-on state, the start command will not be accepted.

Step 4 In Standard I/O Setting

Close PCSTART1 input. (at least 10 ms after |EEER)

In Option I/O Setting
Set HOME to closed. (at least 10 ms after [ESER)

Check Command Execution
Step 5 Wait for MEND to become open.
Open PCSTART1 or HOME after verifying that MEND is open.

Check Operation Complete
Step 6 Use MEND to see if the motion command execution is complete.
MEND turning from open to close indicates that the motion is complete.
Check Homing Complete

Step 7 After the motion is complete, use HEND to see if Homing is complete. HEND turning from open to
closed indicates that the homing procedure is complete.
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. Operation
5. Position Control Mode

Homing with "Servo Studio"

Required Parameters

Set the operation mode.

Control Mode
Command Mode

Operation Mode )

Internal Position
Operation Mode

0: Position Control Mode 2.0
3: Internal Command Mode 3.0
0: 170 input 90

1: Communication ("Servo Studio") input

0: Point Table 642.0

*)Operation Mode (No. 9.0) = 0 (I/0O) upon amplifier power on.
The Setup Panel does not support display or setup of Operation Mode.

" %
=

File () Help (H)

Connect Disconnect

Port [COM3 © Address |1

[ commuricsion saied | Paavtes | [hasstom monor | Wavstorn Comparson | S mentor | e | i'm...nameﬂﬁ‘ ol

Inching

1. Parameter Tab

Wonitor R
Travel distance Rotation speed Alarm Condition

Servo ONIOFF Return to home position

Ch
- o
O Moz |50 ms (0 — 1000 rimin) Cument pasition
Decelesation ime Serve OFF Stop
© o3 [ e 1095 0 i
——x
vl Tl Cpaeation
Faurs Tacis e, |

Setting homing parameters

2. Point Table Tab

Click Servo ON
(Have the motor in a Servo-ON state)

3. Click Start to start homing

- Click Pause to pause homing.

- When homing is completed, the indicator to the left of
the Start button will turn green and the Current position
cell will show the current position resulting from homing.
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6. Operation
5. Position Control Mode

Timing diagram

The following illustrates how to perform Homing with User I/O Input. Homing based on home-
dog-front-end is used in the example below.

Description SignalName 1/ O Chart
State SERVO Input ON
of Servo —

Select

Point No.  PCSELT=4  nput  ———— 0

'«»'10 msec(min.)
=—10 msec(min.)

(SS’FE?rIt’tHomin PCSTART] InpUt 1 ON
g) (HOME) OFF OFF
|
! (This sett;ng can be changed by the parameter
No.646.1
ON !
Eggn?on ORG Input : OFF (to detect homing dog-front-end)
sensor | }
| ' The value of parameter No.648.0
% !
|
17 msec(typ.) ! The value of parameter No.651.0
I}
Motor B - 0 r/min : ! !
Rotation | \/ W///The value of parameter No.649.0
Speed | | ,
| The value of parameter No.650.0
I | !
\ | |
-1_1_rT_15_eE(_m_a>_<)_ -y |3 msec(miru‘ :
. )
Homing HEND Output ' |
mpl | ‘
Complete 11 msec(max) | : }
' 3 msec(min)
Motion MEND Output
Complete —_—

=1) If you want to check the operation end signal (MEND) with the User I/O output "MEND/T-LIMIT", turn T-LIMIT
output OFF, by parameter configuration and TLSELT OFF.
*2) The startup timing depends on other conditions.
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6. Operation
5. Position Control Mode

Types of Homing Motions

Homing movement comprises two segments: Rough Approach and Careful Approach.
Specify the motion type by configuring multiple parameters differently.

| = Rough Approach | Careful Approach

(Lunge motion) (Creep motion)

| Homing

‘ Rough Approach (Lunge motion)

Indicates a motion type to detect the stopper or the dog. Configure this part of homing
so that homing will be as accurate as possible in the second segment of homing,.

Careful Approach  (Creep motion)
Indicates a motion type to approach to the home position slowly and accurately after

the detection of stopper, dog or base signal.
This motion group includes the following:
- motion to detect Z-phase
- travel over the Z-phase disabled distance
- movement from the base to home after base signal detected.
- motion to detect the dog again
- motion after re-detecting the dog

How to read homing motion patterns

Encoder Z-phase (schematic)
Parameter Settings / (Z)iindicates that the Z-phase disabled

distance value has been set.

Pattern 24 ~ [ ¢ z z z '
Parameters | Settings Encoder Zphase |

Home reference signal selection 2

No. 645.0

Re-detection of Home position dog 1

No. 645.3

Encoder Z-phase selection 1
1

| Home reference position

Speed

( Careful Approach

? e .
i — | \ osition

Shift-to-hokne (
Sto|

No. 645.1

Careful Approach switch
No. 647.1
Shift-to-home amount
No. 651.0 @ny)
Z-phase disabled distance
No. 657.0 @ny)

Rough Approach schematic
I:I Motion to detect the stopper or dog

Motion to re-detect amount
the dog

p position
=1 Homel

Careful Approach| schematic

Motion to re-detect the dog,
Motion after re-detecting the dog

“ travel z-phase disabled distance
m Shift-to-home motion

1

N\
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6. Operation
5. Position Control Mode

Homing Based on User-Specified Position(No. 645.0=0)

This operation indicates the type of homing based on the starting point.
This type of homing operation enables you to specify any position as the home position without turning the
servo on, for example, by manually moving the machine to any desired home position. In addition, this method
enables the encoder z-phase to be detected without involving stopper or dog.
This type of homing does not involve the Rough Approach motion group.

Set the following related parameters.

Home reference signal selection

(*)
(arbitrary position, stopper, dog) 6450
. Movement direction 646.0
Homing
Overall Acceleration/Deceleration time 650.0
(Common in "Rough approach speed" and "Careful approach speed”) ’
Home position data 653.0
Careful approach switch 647.1 ¢
Encoder Z-phase Selection 645.1 ¢
Careful Z-phase disabled distance 657.0
approach
Careful approach speed 649.0
Amount of position shift to home 651.0 ®
(travel distance from base signal or z-phase to home) .
Internal Position - Motion of Point No. O 646.3
Homing: Torque command limit 647.0
Common
Homing: Timeout Switch 646.2
Homing: Timeout Time 659.0

*) Parameters to define the homing pattern.

Refer to the patterns from 1 to 6 below to set the parameters.

Pattern 1

Parameters
Home reference signal selection

No. 645.0

Settings
0

Encoder Z-phase selection

No. 645.1

Careful Approach switch
No. 647.1

Speed

T Origi
riging, -

Shift-to-home amount
No. 651.0

Z-phase disabled distance
No. 657.0

o O o o

‘ ; Position

Reference position = [ Home |

40
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6. Operation
5. Position Control Mode

Pattern 2

Parameters
Home reference signal selection
No. 645.0

Settings

Encoder Z-phase selection
No. 645.1

Careful Approach switch
No. 647.1

Speed

Careful Approach

Origin

A

Shift-to-home amount
No. 651.0

Z-phase disabled distance
No. 657.0

Pattern 3

Parameters
Home reference signal selection
No. 645.0

Shift-to-home amount Il
(N0.651.0)

Reference position

Stop position

- [Fome]

Position

Settings
0

Encoder Z-phase selection

No. 645.1

Careful Approach switch
No. 647.1

Encoder Z-phase

Speed

Stop position

Shift-to-home amount
No. 651.0

Z-phase disabled distance
No. 657.0

1
1
0
0

Pattern 4

CICINEES
Home reference signal selection

No. 645.0

Origin{ﬂ —

Reference position =

Position

Settings

Encoder Z-phase selection

No. 645.1

Careful Approach switch
No. 647.1

Encoder Z-phase

Speed

4

!h?\| Home reference position |

Originz\

Shift-to-home amount

No. 651.0

Z-phase disabled distance
No. 657.0

Pattern 5

Parameters
Home reference signal selection
No. 645.0

Shift-to-home
amount

(N0.651.0)

‘L Stop position =

Position

Settings
0

Encoder Z-phase selection
No. 645.1

1

Careful Approach switch
No. 647.1

1

Encoder Z-phase

Speed

) z

| Home reference position ]j!

—~
o N

Stop position

Shift-to-home amount

No. 651.0

0

Z-phase disabled distance
No. 657.0

(any)

Pattern 6

Parameters
Home reference signal selection

No. 645.0

Originﬁ---\-----.--\ ....... .\__ - /\/

N

J
~

Z-phase disabled distance
(No.657.0)

T
Position

Settings
0

Encoder Z-phase selection

No. 645.1

1

Careful Approach switch
No. 647.1

1

Encoder Z-phase

Speed

@) z

[ Home reference position |

|

|

|

|

|

|

|
N

Careful Approach

Shift-to-home amount
No. 651.0

(any)

Z-phase disabled distance
No. 657.0

(any)

Orlging S N NI

N

J

Z-phase disabled distance
(N0.657.0)

amount
(No0.651.0

Position

Shift-to-home  Stop position

" = [Fond]
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6. Operation
5. Position Control Mode

Homing based on Press (Stopper)(No. 645.0=1)

This operation indicates the type of homing based on the stopper position.

You can use this type of homing by setting the home based on the position of the stopper being pressed per
the motor movement.

There are three options for what to be set as "nome" (after detection of stopper pressed motion): 1) stopper
position, 2) encoder z-phase, 3) user-specified position shifted from stopper or z-phase.

Set the following parameters related to this type of homing.

Home reference signal selection 645.0
(arbitrary position, stopper, dog) ’
. Movement direction 646.0
Homing
Overall Acceleration/Deceleration time 650.0
(Common in "Rough approach speed" and "Careful approach speed”) ’
Home position data 653.0
Rough approach speed 648.0
Rough Stopper pressed detection time 655.0
approach
Torque command limit: Value 656.0
Careful approach switch 647.1 ¢
Encoder Z-phase Selection 645.1 )
Careful Z-phase disabled distance 657.0 )
approach
Careful approach speed 649.0
Amount of position shift to home 651.0 ™
(travel distance from base signal or z-phase to home) :
Internal Position: Motion of Point No. 0 646.3
Homing: Torque command limit 647.0
Common
Homing: Timeout Switch 646.2
Homing: Timeout Time 659.0

*) Parameters to define the homing patterns.

Refer to the patterns 7 to 12 to configure the parameters.

Pattern 7

Parameters Settings
Home reference signal selection 1
No. 645.0

Encoder Z-phase selection
No. 645.1

Careful Approach switch
No. 647.1

Shift-to-home amount

No. 651.0

Z-phase disabled distance
No. 657.0

Home reference position Stopper
Speed -

va -

Origin 1 Position

o O o o
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6. Operation
5. Position Control Mode

Pattern 8

Parameters
Home reference signal selection

No. 645.0

Encoder Z-phase selection
No. 645.1

Careful Approach switch
No. 647.1

Shift-to-home amount
No. 651.0

Z-phase disabled distance
No. 657.0

Pattern 9

Parameters
Home reference signal selection
No. 645.0

Settings

Encoder Z-phase

Encoder Z-phase selection

No. 645.1

Careful Approach switch
No. 647.1

Settings
Home reference position Stopper
1 Speed I
0
1 ~ -
e s’ i
(any) Origin ; \J Position
Shift-to-home
0 Stop position”  amount Careful Approach
= (No.651.0)
z z 4

[ Home reference position . Stopper

Shift-to-home amount
No. 651.0

Z-phase disabled distance
No. 657.0

Pattern 10

CICINEES
Home reference signal selection

No. 645.0

Encoder Z-phase selection

No. 645.1

Careful Approach switch
No. 647.1

Shift-to-home amount

No. 651.0

Stop position

Z-phase disabled distance
No. 657.0

Pattern 11

Parameters
Home reference signal selection
No. 645.0

1 Speed : .
1 :
1 : -
0 Origin j " ' Position
Stop position ' '
0
z z z
Settings Encoder Z-phase | l : I
1 | Home reference position
Speed : 3
1 |
1 & : -
} AN P, o
(any) Origin j ) Position

Encoder Z-phase selection
No. 645.1

Careful Approach switch
No. 647.1

Shift-to-home amount

No. 651.0

Z-phase disabled distance
No. 657.0

Pattern 12

Parameters
Home reference signal selection
No. 645.0

Encoder Z-phase selection

No. 645.1

Careful Approach switch

1 |

0 = gmfgjgihome Careful Approach
(N0.651.0)
z (2) z
Encoder Z-phase H
Settings e l - i I
1 | Home reference position
Speed T 3
1 i
1 ; >
0 Origin j@&(\_\)j Position
@ny) Stop position Z-phase disabled distance
(N0.657.0)
z (2) z
Encoder Z-phase E
Settings : l - : I
1 Careful Approach [Home reference position
Speed \ byd

No. 647.1 ~ >
?\Tgt.-tg-sh??)e amount (any) Origin j‘(%/ et Position
Z-phase disabled distance (any) Stop position 'Shift-to-home
No. 657.0 any _ ‘E amount Z-phase disabled distance
! (N0.651.0) (N0.657.0)
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6. Operation
5. Position Control Mode

Homing Based on Home Sensor (no dog re-detection)(No. 645.0=2, No. 645.3=0)

This operation indicates the type of homing based on the home position sensor.
No detection of the dog-front-end after the first detection.

You can use this type of homing to set the point of machine passing the dog as the home base.
There are three options for what to be set as "home" (after detection of passing the dog): 1) dog position,
2) encoder z-phase, 3) any position shifted from dog or z-phase.

Set the following parameters related to this homing method.

Home reference signal selection 645.0
(arbitrary position, stopper, dog)
. Movement direction 646.0

Homing

Overall Acceleration/Deceleration time 650.0
(Common in "Rough approach speed" and "Careful approach speed") ’
Home position data 653.0

Rough Sensor dog polarity 646.1

approach Rough approach speed 648.0
Careful approach switch 647.1 ®
Encoder Z-phase Selection 645.1 )
Z-phase disabled distance 657.0 )

Careful

approach Re-detection of home position dog 645.3 )
Careful approach speed 649.0
Amount of position shift to home 651.0 ™
(travel distance from base signal or z-phase to home) :
Internal Position: Motion of Point No. 0 646.3
Homing: Torque command limit 647.0

Common
Homing: Timeout Switch 646.2
Homing: Timeout Time 659.0

*) Parameters to define the homing patterns.

Refer to the patterns from 13 to 18 below to set the parameters.

Pattern 13
Parameters Settings

Home reference signal selection i
g 2 speed [ Home reference position |—="1

No. 645.0 ,
T / e .-

Re-detection of Home position dog

No. 645.3
Origin Position

Encoder Z-phase selection

No. 645.1

Careful Approach switch
No. 647.1

Shift-to-home amount
No. 651.0

Z-phase disabled distance
No. 657.0

O O o o o
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6. Operation
5. Position Control Mode

Pattern 14

Parameters
Home reference signal selection
No. 645.0

Settings
2

Re-detection of Home position dog
No. 645.3

Encoder Z-phase selection
No. 645.1

| Home reference position
d

| g Dog

Spee

D

( Careful Approach

2 >

Careful Approach switch
No. 647.1

0
0
1

Shift-to-home amount

No. 651.0

(any)

Z-phase disabled distance
No. 657.0

Pattern 15

Parameters
Home reference signal selection
No. 645.0

Settings
2

Origin

Position

Shift

amount
(N0.651.0)

-to-home ‘
Stop position

- [forme

Re-detection of Home position dog

No. 645.3

Encoder Z-phase selection

No. 645.1

z
Encoder Z-phase |

[ Home reference position

Speed

Careful Approach switch
No. 647.1

Shift-to-home amount
No. 651.0

Z-phase disabled distance
No. 657.0

Pattern 16

CICINEES
Home reference signal selection

No. 645.0

o o - -0

Settings
2

Origin

Position

Stop position

Re-detection of Home position dog

No. 645.3

Encoder Z-phase selection

No. 645.1

4
Encoder Z-phase I

| Home reference position

Speed

Careful Approach

d-------

£ >

Careful Approach switch
No. 647.1

0
1
1

Shift-to-home amount

No. 651.0

(any)

Z-phase disabled distance
No. 657.0

Pattern 17

Parameters
Home reference signal selection
No. 645.0

Settings
2

Origin

\—/%I Position
Shift-to-home

amount Stop position

(N0.651.0) -

Re-detection of Home position dog
No. 645.3

0

Encoder Z-phase selection
No. 645.1

1

z
Encoder Z-phase |

| Home reference position
Speed

—~
N
=
N

Dog

~

Careful Approach switch
No. 647.1

1

Shift-to-home amount

No. 651.0

0

Z-phase disabled distance
No. 657.0

Pattern 18

Parameters
Home reference signal selection
No. 645.0

(any)

Settings
2

Origin

Z-phase disa
(N0.657.0)

T

AN -
Position

bled distance Stop position

Re-detection of Home position dog

No. 645.3

Encoder Z-phase selection
No. 645.1

z
Encoder Z-phase |

z

—
N
=

[ Home reference position | =Bl

Speed

Careful 1Stop position

Approach 1 _

Careful Approach switch
No. 647.1

0
1
1

Shift-to-home amount
No. 651.0

(any)

Z-phase disabled distance
No. 657.0

(any)

Origin

Z-phase disabled distance

(No.657.0)

RS 5 .
d Position

Shift-to-home
amount
(N0.651.0)
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6. Operation
5. Position Control Mode

Homing Based on Home Sensor (with dog to be re-detected)(No. 645.0=2, No. 645.3=1)

This operation indicates the type of homing based on the home position sensor.

another detection of the dog-front-end after the first detection

You can use this homing type to set the point of machine passing the dog as the home base. Re-detection of
the dog improves the accuracy in setting the home position.

There are three options for what to be set as "home" (after detection of passing-dog position): 1) dog position,
2) encoder z-phase, 3) any position shifted from dog or z-phase.

Set the following parameters related to this homing method.

Home reference signal selection 645.0
(arbitrary position, stopper, dog)
. Movement direction 646.0

Homing

Overall Acceleration/Deceleration time 650.0
(Common in "Rough approach speed" and "Careful approach speed") ’
Home position data 653.0

Rough Sensor dog polarity 646.1

approach Rough approach speed 648.0
Careful approach switch 647.1 ®
Encoder Z-phase Selection 645.1 )
Z-phase disabled distance 657.0 )

Careful

approach Re-detection of Home position dog 645.3 )
Careful approach speed 649.0
Amount of position shift to home 651.0 ™
(travel distance from base signal or z-phase to home) :
Internal Position: Motion of Point No. 0 646.3
Homing: Torque command limit 647.0

Common
Homing: Timeout Switch 646.2
Homing: Timeout Time 659.0

*) Parameters to define the homing patterns.

Refer to the patterns 19 to 24 to configure the parameters.

Pattern 19

Parameters Settings
Home reference signal selection 2
No. 645.0

Re-detection of Home position dog
No. 645.3

Encoder Z-phase selection

No. 645.1

Careful Approach switch

No. 647.1

Shift-to-home amount

No. 651.0

Z-phase disabled distance

No. 657.0

Fore reference position | = AR
Speedl P

e :

Origin Position

Motion to re-detect
the dog

o O o o -
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6. Operation

5. Position Control Mode

Pattern 20

Parameters
Home reference signal selection

No. 645.0

Settings

| Home reference position

2 Speed

Re-detection of Home position dog
No. 645.3

Dog

Encoder Z-phase selection
No. 645.1

( Careful Approach

N7 -

Careful Approach switch
No. 647.1

1
0
1 Origin

Shift-to-home amount

No. 651.0

Motion to re-detect
@ny) the dog

Z-phase disabled distance
No. 657.0

Pattern 21

Parameters
Home reference signal selection
No. 645.0

Position

I" Shift-to-home amount !

(No.651.0)

Stop position

- [fomd]

z

Settings Encoder Z-phase |

2 Speed | Home reference position
pee

Re-detection of Home position dog

No. 645.3

Encoder Z-phase selection

No. 645.1

Careful Approach switch
No. 647.1

Origin

Shift-to-home amount
No. 651.0

Z-phase disabled distance
No. 657.0

Pattern 22

Parameters

1

1

1

0 Motion to re-detect
the dog

0

Position

Stop position

z

E Z-ph
Settings ncoder Z-phase |

Home reference signal selection 2 | Home reference position Dog
No. 645.0 - Speed : | Careful Approach
Re-detection of Home position dog 1 ¥ .
No. 645.3 0 i
Encoder Z-phase selection { :
No. 645.1 1 ENC Y -
Careful Approach switch . iti
No. 647.1 1 Origin S — = Position
ift-to- ) ift-to-home
?\Tgt thh1orBe amount (@ny) l%\gtaoggto re-detect amount Stop position
.651. . (N0.651.0)

Z-phase disabled distance = -Home
No. 657.0 0 [
Pattern 23 z @) z
Parameters Settings Encoder Z-phase | :
Home reference signal selection 2 | Home reference position Dog
No. 645.0 Speed : !
Re-detection of Home position dog 1 T !
No. 645.3 \ !
Encoder Z-phase selection 0 1 .
No. 645.1 1 22 AN NANANASANAY) § -
Careful Approach switch L ' : iti
No. 647.1 1 Origin Posttion
Shift-to-home amount . Z-phase

0 Motion to re-detect P . .
'Z\lghaig Lli?abled distance the dog C(j||\7ab6[§? (c)j)lstance >top position
No. 657.0 (@ny) o
Pattern 24 z @) z
Parameters Settings Encoder Z-phase | : l
Home reference signal selection 2 [ Home reference position Dog
No. 645.0 Speed V !
Re-detection of Home position dog 1 : ‘Careful Approach
No. 645.3 '\\ P
Encoder Z-phase selection . ) P .
No. 645.1 1 48" AN ANANANAY VV:} -
Careful Approach switch 1 Origi : : Position
l\:ﬁ. 64h7.1 rigin \ J Shift-to-home
Shift-to-home amount ) Z-phase amount
IZ\IOH 651,'-0 I (any) [[\é\gtaoggto re-detect dispabled gistance  (N0.651.0)

-phase disabled distance

Nb. 6570 (any) (No.657.0) gqp position =
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6. Operation
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7. Tuning

1. Introduction

1. Overview

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.

SD3 Series is a servo system that does not let overshooting and undershooting happen when the equipment inertia
ratio is set appropriately.

SD3 Series 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
) during settling) during motion)
Gain L w1 (rad/s) w2 (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

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.

wlw?
wl+w?2
- Velocity loop gain®2: w 1+ w 2

- Position loop gaint1):

=1)Position loop gain: It is equivalent to the "Kp" in a P-PI control.
*2)Velocity loop gain: It is equivalent to the "Kv" in a P-PI control.

2 SD3 Series Instruction Manual



1. Introduction

Control Gain Set

The following prearranged sets of parameters for each control mode enable you to perform tuning easily. @

=)If the Torque command filter: Low-pass filter auto setting (N0.160.2) 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
~A R IN E
(— (—

Inertia Condition

SD3 Series 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 w?2
(Heavy) 0dB : ' >
Frequency
of large load
Gain fluctuation
- Robot
A
(Medium) 0dB >
Frequency
Gain
3 A
(Lighty 0dB > Higher convergence
Frequency : ) )
Gain

SD3 Series Instruction Manual

—_

uoPNPOIU|



320]g 10308uUu0) O/|
0'8/Z°ON L7/ 70N
I919Weled pajelsy o01g 1914 _Bmc._Eoﬁm_ uondalip jeuoneloy
f 1933uleieq pajeisy >POlg 400D | > _om%_wm_mz indino as)nd Jspodul
_ SWEN STiEls JaqUINN smiels | pussan co_Hmu__QE:E pue uoisiaig ndino asind Jsposug
N uolewlojsuel] SSIaAU
v g oney 9s5)nd puewwo?) uonisod
[es1nd J9podu3] cozuEwQ
3oeqpPa94 UoIsod /9 AJI2019A [osind puewiwo)] P
TO/ ] oeqpas] uoisod sav 94 | 4 0°ES9'ON
[3s)nd 1spodu3] 7 yoeqpPaa- b_uo_w> 86 vA. . ejep uonisod swoH
anjeA pajei3aiul 661 _ g L — 0'1S9'ON
b - >l [3sind puewwod]
(esind Jspoous] [unw/1] LONBIASC] UONISO e - .0 Ayjuenb uolysod-awoy-03-YIus
uoneIok | Y6l uoneinsg AoreA 66 * §., HENSQ HoRISOd S8V 08 | X 8uiwoH
918Uk edjueYDaW 1010y, J9podul [snd puewwos] ... +
R gmm_s Rl puewwod uonisod Say v/ [ S
v (¢]
lojowy 7 ule! Wﬂcow
Ll 0'09€°ON ‘0°98°ON ‘0'6£°ON
(¢]
O 4 | U mu_bﬁcow tidag
0'6SEON ‘Q'S8°ON ‘0'9/°ON
one mw_m&_mw ule Mu:mjcm: r_m;._
(19n135q0) 0°/SEON ‘0°€80
191]011U0D oegPaS Rooorbsls 14
L"Z8'ON ‘0'C8"ON ‘0°99'ON =
o m@rmm 087 L'ON I s =N Spow Ucmrwmcwzu
0Z/LON Z aNeA €7 'L Joany YooN -4 F
r_%_\,> o
071 ON
QL RN [ssind puewwod) 0'09 ON ‘D98O ‘0'6£,ON !
- ousn m:u_ 07y L'ON Haea le— apowy cw_ww_@mmﬁZu
: E0RLON PRIMS UOREIASQ PUEWIOD 0'8SEON ‘080N 0’ mwqu/ OISO 1eUIR|
: N uonIsod 8/ ! o]
. i Jal
' ¢ 191} YoloN r pUBWIWOD anbio| Y 0'/SEON 0°€g" o_w_ucm: oN
' TTEON
: 0°€61°ON o omp_amw t uoljew.lojsuel L"C8'ON ‘0'C8'ON "0 oo_@z UY2UMS
: PIMS 0691 0N 0'90L'ON 95I9AU oey 3s)nd . PIMS oneJ asind
: 013U JUBLINY JIPIAN punoq Jaddn ones eryiau| puewWO? UoRISOd € 'C 'l 191 Y210N Aq uonejodisyy| 0'€EON
: 0'89 73 - PUBWIWIOD Indul
: SEEN b 9l H ) 4 ‘g uresy asin
: ouanbaly A O« C QLEoN « 18} 95INd redy £7EON
' ' 109 L'ON 0'Z0L'ON ¥ F : 121Un0D 938eIaAR BUINOW — 2130) Indu|
. : PIMS olel eiau| + : 1'99'0ON L'ZEON
' H v Jojeujwousq
' . IENIIRCINEZAS [esind Jopodoud] PUMS d. OvEON eiepiner
: : - uoneirnsd T Jamy Buiyroows E NSEIENGIN 0'CEON
' H 0'C91ON wJoy as)nd Indu|
v H JUEISUOD BWl| uoijsod 69 oney asind
' '08'0N pUBWWO?) UORISO4 puewiwod uel as)nd
C ; mc_wwmom%@ 123Unod a3elane ZUINOW
huoanrs) | o onesuaduwoy St hioN 1OLIBALO 0'99'0N ARSI OF AW L [57 00¢/351nd]
e} ol | 0 e e [ o EIs oo M 05 08 N 08 7 09L/2sinl
B Jo18) peot Z€ L |: 1oy ssed-MoT | onesuadwod 4 e | " L 123y Suiyroows | LS| Ao sg
> H 19])1} pueWWOD aNbIO| 19]103U0D PIeMIOPa3H : ' 197]1} PUBWWIOD UOISOd [s)nd puewwoD)]
o ! v v uonisod €¢
le) 3P [ [%1°0] [ulw/J] [esind 1opodu3]
hard 103108} pROT L€ anjeA puewwo) anbio] €1 | puewwod AYD0I9A /6 pUBWWOD UORISOdS9 Indul puewwod uies} asjnd
-+
[
A\ O —

9OV 103U0D UOISOd

SD3 Series Instruction Manual



N Tuning 1. Introduction

320]g 10308uUu0) O/|
I919Weled pajelsy o01g 1914
i I919Weled pajeidy  20ig I9)j03u0d) _
0'8/Z°ON
_ SWeN snejs  JsquinN sniels _vcmwm._ Jojeulousq 1'2/TON
> 0'9/ZON D2lIp Jeucneloy
103RISWNN andino asind 1epooug
uoieandinw pue uoisiAlg Indino asind Japodug
[3s)nd 1spodu3] i
L anjeA pajei3siul 561 J U183 AND0IOA 7
[2s)nd 19podu3]
uoneol-| 61 7 mc_g\__ VA )
>eqpaa A0
918Uk edjueYDaW 1010y, J9podul 2beapeed MOI9A 86 —
[unyi] 0'66£0
8 psads
1 uopeinsq ANID0IRA 66 ) o8 086670
1030
alelliY} mmm oN £ poads
ures 1eiganu| 0'/6€£0
"LEL'ON 9 posds
| UlES1013u0D 0€ON 0'96¢£0
gegLoN SPOW puBWWOD S posds
oljel) 3uidueq 0'G6€°0
(19A125q0) ¥ po9ds
0'€LL'ON 191]0J3U0D YDeqpa94 06ED
tpdag A € psads
"TLLON "€6£°0
0 Nr%_\,> o.ww Tm_\/_/ ommmw y
0'LZL'ON o 0'G5ON 06£0
- Adusnbai4 0 wwrm_\/_/ Y Jojeulwousd AAD | paads
: €091ON e 0'7S'ON 0'L6EON
' UDUMS 0 w%uw,@_/m_ J01RISWNN MDD awl) uonels|sdsg
| 1911} yoloN .’. — ’ 0'€S'ON 0'06£ON
: Jwy puewwod snbioy Jojeujwousd MDD SWI} UoNeIASIDY
: 0'0ZLON £ 0TS ON 0'88E°ON
: 0'€61ON tpdag - J0IRI2WNN MDD POUIBYY pPUBLILIOD
' pPIms 069LON 0'90LON 0820 Hwn paads puewwo)
! [Jouod juaund o.w%u.%b punog Jaddn ofes ey _ aui a8esane SUmoyy LS ON AJDOIBA TeulsIY|
' t \Gcm:wmi - X, o.mum._m\,z JojeuILIoUS
' ' L'09L'ON 0ZOLON [ K+ PUMS : U
' : UPIMS onel epay| + a1y Buiyloows J-. : B JojeswnN 790N
H : 1314 Yol1oN } 101300 AD0IBA ' uted nduj 1aw 3uiunl 189S0
: H 0'Z9L'ON 19]]l§ pUBLIWOD) | 0'67°0N
v ' JUeISUOD 3wl | ' Jojeuiwouaq !
' Z'091ON . "817°ON H
c H 3umas oiny f _Em_wE:Z ' d SMeA18s)o
(Aluo INNL-S) [ . 0 0CELON " 790 " u: | UCMEEOU
nlu [%] . 0 o%uWEZm L uonesuadwiod 44 ule : _:Numém : Ayoojon Sojeuy
..Q 10308} pROT ZEL | 1971} ssed-moT 19]103U0D PIeMIO}PSSH : sy Induyy ||t
S Bl 1931 pupWWOD aNbio ) Jon1 Indu |
© : v v
(@) [131p] L [9%1°0] [urw/1] [uiw/i]
- 10308} PROT LEL anjeA puewwo) anbio] €1 | aN)eA puewwod AYD0I9A /6 puewwod AD0)aA Sojeuy 61
)
[
-~ =A==

NI Y SPO\ 1043U0D ANDOIBA

SD3 Series Instruction Manual



320]g 10323UU0D O/|

19)9Weled pajelay 3oo)g 49314

i J338Weled pajesay >01g J8]1043u0D |

_ SUIBN SMels JaquinN smels | puaga _ogmw._m_uompmm SEp—
o U0I323.Ip 1PUOREIOY
> 0'9/CON
10JRISWNN andino asind 1epooug

uonedndinw pue uoisialg Indino asind Jspodul

"sio1oweled JSylo 185 0 IX3U SPOVN 10JIU0D) anbIo| 01 YdIMS
1541} 9POWY 1041u0D paads ul siseweled Suiuny ayj 195

[3s)nd 1spodu3]
L anjeA pajei3siul 561 uo13312aANI0I9A 7
[2s)nd 19podu3]
uonelol-| v61 7 mc_g\: VA
Deqpas4 A120)9
9)8ue JedjurYdSW 1010y, J9podUT Ll e _
[uwy/1
uoneinsa Ao 66 1§,
10101
[uiw/1]
Y — anjeA puewwod paads /6
QEELON 7y
ules jeigaqy| N
"LEL'ON :
| utes joiuod o 0'ZSLON
—— e 10
oy T un po2ds
0'T/L'ON geglon
JIPIAA ones Buidteq
0'LZ}J'ON (4n13sq0) 0'S6Z°ON
LR Adusnbaly 19110J3U0D >oeqpos Jojeuiwousg MDD
: €09LON [y 0762 ON
H 4oUMs J103219WNN AD
: Z 433l Y2oN Y 0'€67ON
! JojeUILOUSA MDD
' 0'0ZL'ON 2670
: 0'€6L 0N thdaa _ou.mkmrcw_m_m%/u_w
' PIMS 0691.0N zeron 3w anbio
m 103U03 Jualind 099 .mz 0°COL'ON < .S | uonesuadwod 4 Ulen 0'L6Z°ON
: t SERboly onel eaul +|  senonuod piemioypasy Joleliiousd
: : LORhme ' PORvtay
: : . 090LON T'TOEON
] AN -
: ; J931 Y9IO0N r punog saddn ones eau ured induj poyzaw Sujuni 13s4o
' 1 o I 0°Z0EON
] (¢] (0]
v : EEmm%uow_E__w_. ¥ 08k 1 'ON _Emm_m_momcwﬂ el fo c. uum._
' Z'091°0N Z anjen 0'887°ON P
(- ' 3umas oiny 0¥ 10N NG EIETRIN]
©] (oaNaLS) 0'09L'0N Lonen [* L'ZOEON andur puewwiod
— [%] ' JDUMS Ob LON oUMS anbJoj 8ojeuy
..Q lopey peotzel | Jayy ssed-moT « UOIMS SENTRle(¥]
S5 | PSR ENMEEERIEN | Nwhn puewwod anbio) J2)1) 3ndu
© '
le) [13ip] . [9%1°0]
S 10308} pROT LE| anje/ puewwo) anbio] €1 |
[
—

& PO\ 10J3u0D) anbio|

SD3 Series Instruction Manual



7. Tuning

2. Tuning Procedure

Before getting started with tuning, be sure to implement safety
measures such as hazard prevention, quick stop and impact
mitigation measures.

When operating the servo motor for tuning, start with acceleration/
deceleration speeds slower than your target speed. Ensure safety
first, then gradually increase the speed and perform tuning each
time.

While tuning with "Servo Studio”, do not use the Setup Panel. A

While tuning with the Setup Panel, do not operate the motor with
"Servo Studio”.

QOee

ainpadoid 8uluny g

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.

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 To turn the servo ON, connect the SVON pin on the CN1 connector to COM-.
5 Operate the motor at lower speeds according to the command pulse from the host controller.
Start tuning with one of the following methods.
Use the setup support software "Servo Studio".
6 T Install it on a user-supplied computer.

FATEK

oos g Use the Setup Panel at the front of the amplifier.

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.

SD3 Series Instruction Manual 7



2. Tuning Procedure

1. Overview

Position Control Mode

Setting the Inertia ratio and Optimizing Control Gain Set
Quick Tuning o , ,
The inertia ratio value is presumed automatically.
The control gain set will be automatically adjusted according to the auto estimate of
inertia ratio.
This method does not generate noise caused by disagreement between the inertia
ratio and the gain set.
(== Page 9 Quick Tuning on "Servo Studio”
(==~ Page 14 Quick Tuning on Setup Panel
Final Tuning Optimizing the settling time

(Performed by "Servo Studio")

and deviation Suppressing vibration and noise
After Quick Tuning was performed, you might need further adjustments for some of
the parameters individually.
Final Tuning will improve responsiveness, settling time, and degree of freedom to
achieve optimal performance of equipment.
([Z" Page 12 Final Tuning: position control mode

A QI IN
Velocity Control Mode vEL jVEL
Auto Tuning Setting the Inertia ratio and Optimizing Control Gain Set
The inertia ratio value is presumed automatically.
You can select one of the control gain sets according to your equipment.
Auto estimated inertia ratio will be applied.
(=& Page 17 Auto Tuning on "Servo Studio”
(== Page 22 Auto Tuning on Setup Panel
Final Tuning Optimizing the settling time

(Performed by "Servo Studio”)

and deviation Suppressing vibration and noise

After Auto Tuning was performed, you might need further adjustments for some of
the parameters individually.
Final Tuning will improve responsiveness, settling time, and degree of freedom to
achieve optimal performance of equipment.

(== Page 20 Final Tuning: Velocity control mode

SD3 Series Instruction Manual



2. Tuning Procedure

2. Position Control Mode

Quick Tuning on "Servo Studio"

SIEEE Setting the Inertia ratio and Optimizing Control Gain Set

{ Start Tuning ]
Click the Quick Tuning in the Tuning tub.

Is the inertia ratio known?

Operation 1A Operation 1B
|Quick tuning | (e Inertia fatio. |Quick tuning |

Manually Input Quick tuning

. N . - Automatic estimation of the inertia ratio
@ Enter an inertia ratio value - Automatic setting of the control gain set

@ Select the inertia condition

Wait for the inertia ratio estimate to converge.
L

Inertia ratio
Quick tuning.

If abnormal vibration with loud noise occurs If position deviation error occurs .
- Decrease the inertia ratio Handle the error by, for example, decreasing
the rotational speed to about 1,000 r/min.
. 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 g
n
| Waveform monitor | Eammn Is the motor quiet?

Visually check the actual motion.

The following is desired:
=mmmnne - Shorter settling time
- Better responsiveness
- Less vibration

Acceptable motion?

|Quick tuning |
or
| Waveform monitor |

Final Tuning

Write to the amplifier

v

[ Tuning complete ]

SD3 Series Instruction Manual
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2. Tuning Procedure

Quick Tuning on "Servo Studio": Operation 1A % E
‘ Manually enter the inertia ratio ]

Operation 1A

Select the Tuning

Click the Quick Tuning
in the Tuning tub.

eiF)  HEy

G | et ok S e Z
T i o] o i [ sy
B=f e e

i it Eudch T Prascadus

B T e e e L]

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.

Confirm

| waveform monitor |
And/or

Visually check
the actual motion.

Is the motor quiet?

Z

The following is desired:
EEEEEEEEEEREDR
- Shorter settling time
- Better responsiveness
- Less vibration

Acceptable motion?

Y
Operation 2

Write to the amplifier

SIEIEPA Final tuning

i B o e i 1 e ot s

Click

T contict e s vl

( Tuning complete }

SD3 Series Instruction Manual



2. Tuning Procedure

Quick Tuning on "Servo Studio": Operation 1B % %
‘ Quick tuning the Inertia ratio }

- Estimating the inertia ratio automatically

Operation 1B

Select the Tuning tab.

Click the Quick Tuning
in the Tuning tub.

T
[ [

oo | e e 553 | | iy i
E—-En._._q._ e e —

o e | S | et o v

Select the appropriate inertia condition.

iy cavage | PRLL SR E A e
- =3

- Configuring the control gain set according to the inertia ratio automatically

e ol Gk TurweFrocsdns .
i
JI s ¥ |

Start the Quick tuning.

Click on the Quick Tuning check box.

Check the motor motion by test operation or external command input. —

) Quick Tuning (Uncheck the check box if you need e W
the inertia ratio estimation only.) = z

i

Repeat the system entire motion several times.
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 ]

*)Extremely large load may cause vibration. In such a case, decrease the parameter setting of Tuning: Control gain set - Tuning constant

(No.121.0).

(=& Page 12 Final Tuning

Make sure to click on [Stop Jto finish Quick Tuning.

because of inertia ratio changes.

Starting Final Tuning Mode while Quick Tuning is still in process will make the tuning difficult

SD3 Series Instruction Manual
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2. Tuning Procedure

Final Tuning: Position Control Mode

Optimizing the settling time and deviation Suppressing vibration and noise

[ Start Final Tuning Final Tuning

STUDIO Page 13

Servo Studio

| Waveform monitor | | Tuning of Control Gain Set

Tuning of command Responsiveness
Control Gain Set

Page 27

Confirm Suppressing vibration and noise
n ) \ Torque command filter
| Waveform monitor | Is the motor quiet? T Notch filter
And/or Low-pass filter

Visually check the actual motion. Pages 41-

Suppressing vibration at the motion end

Position command filter
Notch filter
Smoothing filter

Pages 36-

Z

| Waveform monitor [ |8 Tuning of Control Gain FF compensation

Suppressing vibration at the motion end

Gain FF compensation 1
Page 33

Confirm

| Waveform monitor |

And/or
isually check the actual motion.

| Waveform monitor | |8 Tuning of Integral gain

Acceptable motion?

Suppressing disturbance

Integral gain

Page 35
Confirm Suppressing vibration and noise
| Waveform monitor | ; To’\rqutJehclertnmand filter
And/or otch filter
isually check the actual motion. = Low-pass filter
" Pages 41-
u Suppression of residual vibration
. at the equipment tip.
é Position command filter
Notch filter
. T -Notch filter
. Pages 36-
L]
N 1
LE NN
Y
| Waveform monitor | Write to the amplifier
[ Tuning complete ]
. J

SD3 Series Instruction Manual



2. Tuning Procedure

Final Tuning % %
‘ Start Final Tuning J

Operation 3, 4, and 5
Chan

e Control Gain Set

Comwt  Dimserwst Borf COME 3 T
Comnamaser iy | Fraen Aot o |y ompunes |l § e | T S | | i i

(s mmprid

Click

( Let the equipment system move. )] S H————J‘h .

Change Gain FF Compensation

wa Gl m oy e S amon o [ ——

Wit b et Gormraee | Gown | PeemCort v | Srsace 71

Bamig e N e
- g s i

Click

i g e Tz o Trigw e

[ Let the equipment system move. <*>]

Chan

Tha contac g saks v

Click

*) + Check the motor motion by test operation or external command input.
- Repeat the system entire motion several times.

Confirm
| Waveform monitor | Torque command filter
And/or Position command filter

Visually check
the actual motion.

Pages 41-
Pages 36-

Operation 6

b o st G | Bty | S o | el 48

Write to the amplifier

Sumprgprn  Tamerraes

T e Trggu muam

Click

The o RIS BH

[ Tuning complete ]
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2. Tuning Procedure

Quick Tuning on Setup Panel

SIEEE Setting the Inertia ratio and Optimizing Control Gain Set

[ Start Tuning ]

Is the inertia ratio known?

Operation 1A Manually enter Operation 1B
¥l the inertia ratio. TN
H-’ UllE q_l U'lE

Auto Tuning Mode Quick Tuning Mode
Manually Input Quick Tuning

Inertia ratio
Quick tuning
@ Set Control Gain Set to "5" @ Set the Inertia Condition

@ Enter an inertia ratio value (@ Control gain set according to the inertia ratio automatically
® Set the Tuning Items

Wait until the motion becomes stable

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.

[ Let the equipment system move. J

- Check the motor motion b)[/ test operation
or external command input.

- Repeat the system entire motion several times.

Confirm
Visually check the actual motion.

- Shorter settling time
- Better responsiveness
- Less/no vibration

SALE_F

Saving parameters

<

Final Tuning
Write to the amplifier

* STUDIO

[ Tuning complete ] sevo sudio PErformed by “Servo Studio” .

. J

*) Starting tuning with a low setting of the controller gain set will enable successful tuning with no vibrations accompanied by noise.

SD3 Series Instruction Manual



2. Tuning Procedure

Quick Tuning on Setup Panel: Operation 1A % %
‘ Manually enter the inertia ratio. J

Operation 1A

Auto Tuning Mode
,q it HE (@ Control Gain Set

Uil
886588
Pii30

@ L @) x1 (presso

@ Inertia Ratio

BEEEEE
P I0J0

Set the value to 5

AV, @
3-c

Change

Enter the inertia ratio

Avs

goest) 8- 6
F00250) ™~
Change
(This is a sample image: the inertia ratio is “250" .)

\ 4 A

[ Let the equipment system move. ] [ Change the inertia ratio. ]

INT]

+ Check the motor motion bz/ test operation .
or external command input. "
- Repeat the system entire motion several times. .
Confirm
Visually check _ N :
the actual motion, |Sthem0torqu|et? EEEEEEEEEEEEEEEEEEEEEEEEEEEE
- No noise? If you need to improve the response further, gradually increase

the control gain set within the range where the motor will not make noise
and perform tuning each time.

N The following is desired:

S EEEEEEEEEEEEEEER
- Shorter settling time
- Better responsiveness
- Less/no vibration

SiEi=PA  Final tuning

Acceptable motion?

Operation 2
Parameter Saving

[} : - In the parameter saving mode, save the parameters
S H o E O P SET Sav’|_'ng complete to EEPROM in the amplifier.
-2 E n d - If you shut down the amplifier without saving the parameters,

the setting changes will not take effect.

[ Tuning complete ]
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2. Tuning Procedure

Quick Tuning on Setup Panel: Operation 1B % %
‘ Inertia ratio estimation by the quick tuning ]

Operation 1B

Quick Tuning

q ,!' U 'l"' @ Inertia Condition Select a value suitable for the load connected.
- _E > RN
t e ae 5 -G
ENER s D
— Change
Setting
Moo L (&) x1 (press once) 1:Heavy 2 :Medium 3 : Light
X2 @ Auto Tuning of Control Gain Set E p Setto ]
S - [FO00 ) B -6
ann
BEEBE Change
l (&) x1
—'Ima— ® Tuning Items Set to 2 then starting a tuning
’l' U n _E-’ N @
LI G
P g ch
J ange
4+ *) After you change the value to 2 and then
press the SET button, Tuning will start.
- Check the motor motion by test operation or external command input.
- Repeat the system entire motion several times.
- Stop tuning once you verify that the motion has become stable.
S You can change the value
A when this starts blinking.
Set to O then stop a tuning. )
RN @
00¢ =~ &
v Change
) ) After you change the value to 0 and then
[ Let the equipment system move. ] press the SET button, Tuning will stop.
Confirm [Coniirm S|
Visually check

N The following is desired:
EEEEEEEEEEEEEEEESR
- Shorter settling time
- Better responsiveness
- Less/no vibration

the actual motion. Acceptable motion?

Sl Final tuning

Operation 2

- l - In the parameter saving mode, save the parameters
Saving complete to EEPROM in the ampilifier.

- If you shut down the amplifier without saving the parameters,

the setting changes will not take effect.

( Tuning complete ]
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2. Tuning Procedure

3. Velocity Control Mode
Auto Tuning on "Servo Studio" . :

SIEEE Setting the Inertia ratio and Optimizing Control Gain Set

J

- { Start Tuning ]
STUDIO
Click the Quick Tuning in the Tuning tub.

Servo Studio

Is the inertia ratio known?

Manually Input Auto tuning

® Set Control Gain Set to '5" @ Set Control Gain Set to "5"
@ Enter the inertia ratio @ Setting Tuning Mode

)

Operation 1A Manually enter Operation 1B Inertia ratio
|Auto tuning the inertia ratio. |Auto tuning Auto tuning

(Wait for the inertia ratio estimate to converge.)

If abnormal vibration with loud noise occurs - If position deviation error occurs .
- Decrease the inertia ratio Handle the error by, for example, decreasing
- Sett Inertia Condition to 1 the rotational speed to about 1,000 r/min.
. A 4
n
. { Let the equipment system move. }
. - Check the motor motion b¥ test operation
" or external command input.
. - Repeat the system entire motion several times.
n
Confirm a
] .
\Waveform monitor| "auns Is the motor quiet?

Visually check the actual motion.

N

=mmmmn, . Shorter settling time
» - Better responsiveness

v
el Final Tuning

or
|Waveform monitor|_

Acceptable motion?

Write to the ampilifier

v

[ Tuning complete ]
N\ J
*) Starting tuning with a low setting of the controller gain set will enable successful tuning with no vibrations accompanied by noise.
SD3 Series Instruction Manual 17
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2. Tuning Procedure

Auto Tuning on "Servo Studio": Operation 1A

‘ Manually enter the inertia ratio.

Operation 1A

Select the Tuning

p -

Dmarrast Pert 20

o brvr | trae | Wreatim e et Semgtas | Bt o |

Set Control Gain Set to "5"

e [ 1

2 | e | sty s

T ——

Zo e

Starting tuning with a low setting

of the controller gain set will enable
successful tuning with no vibrations,

accompanied by noise.
P 4 Click

Enter the inertia ratio

Click

...,...,.n..‘

[ Let the equipment system move. ]

or external command inpu

Confirm

|Waveform monitor|
And/or

Visually check
the actual motion.

Is the motor quiet?

Acceptable motion?

Operation 2

[

Change the inertia ratio.

+ Check the motor motion b¥ test operation

- Repeat the system entire motion several times.

[Coniirm SN

SIEI=EPA Final tuning

Write to the amplifier

Click

i

T comtand gair saks v

Tuning complete

SD3 Series Instruction

Manual




2. Tuning Procedure

Auto Tuning on "Servo Studio™: Operation 1B VEL BVEL

»[ Inertia ratio estimation by the auto tuning ]

Operation 1B

Select the Tuning

Set Control Gain Set to "b"

Starting tuning with a low setting
of the controller gain set will enable
successful tuning with no vibrations
accompanied by noise.

Click

Start the Auto tuning

N
( %tomatic parameter update
Click on the check box.

Start

Click

B Tk et g

Check the motor motion by test operation or external command input.
Repeat the system entire motion several times.
Wait for the inertia ratio estimate to converge.

Stop the Auto tuning

Click Stop

Confirm

Waveform monitor N - - :
|And/or L Is the motor quiet? SsmEmsmEEEEE -}[N\anually enter the inertia ratio. ]
Visually check

the actual motion. Y

N

EEEEEEEEEEER
- Shorter settling time
- Better responsiveness

Final tuning

Acceptable motion?

i

ey R e el e T I |
..... ™ oas

] L

Write to the amplifier

Click Set

i

[ Tuning complete J

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.

SD3 Series Instruction Manual
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2. Tuning Procedure

Control Mode

Final Tuning:

Optimizing the settling time and deviation Suppressing vibration and noise

- [ Start Final Tuning ]
STUDIO

Servo Studio

|Waveform monitor]

Tuning of command Responsiveness
Control Gain Set

- Tuning of Control Gain Set

Page 27
Confirm Suppressing vibration and noise
- ) Torque command filter
\Waveform monitor|_ Is the motor quiet? Notch filter
And/or Low-pass filter

Visually check the actual motion. Pages 41-

Suppressing disturbance

\Waveform monitor]  [B8 Tuning of Integral gain Integral gain
Page 35
Confirm Suppressing vibration and noise
|Waveform monitor[ Torque command filter
T Notch filter
Low-pass filter

Visually check the actual motion. Pages 41-

Z

Waveform monitor| Write to the amplifier

v

[ Tuning complete ]

20
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2. Tuning Procedure

Final Tuning

—

Start Final Tuning J

Operation 3 and 4
Chan

Click

Chan

Click

Coneect Témaerazt Fert | COME =
iy i | P Wi e [T
[
e e T— "
e i
5. i
o awn ty
| i A
s 1 \
= i i
o ———
1
aea  ow ."‘ L
P it
¥
R 0 ;
i
e e d
= == = == = =
—— o By I e O R U

Confirm

| Waveform monitor| |
And/or

Visually check
the actual motion.

Operation 5

.
- S s i

Tz e e sk

T v e i

— - — A

- Repeat the system entire motion several times.

*) - Check the motor motion by test operation or external command input.

Torque command filter
Notch filter
Low-pass filter

Pages 41-

T Ty pve e

Sang g

[ Tuning complete J

SD3 Series Instruction Manual
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2. Tuning Procedure

Auto Tuning on Setup Panel :

SIEEE Setting the Inertia ratio and Optimizing Control Gain Set

[ Start Tuning ]

Is the inertia ratio known? EEEEEEEEE,

Operation 1A Manually enter > Operation1B
the inertia ratio.
A_TUNE A_TUNE

Auto Tuning Mode Auto Tuning Mode

Inertia ratio
Auto tuning
Input Auto Tuning Mode

@ Set Control Gain Set to "5" ) @ Set Control Gain Set to "5" ()
@ Enter the inertia ratio @ Setting Tuning Mode

A Wait until the motion becomes stable
- If abnormal vibration with loud noise occurs - If position deviation error occurs .
- Decrease the inertia ratio Handle the error by, for example, decreasing

the rotational speed to about 1,000 r/min.

A 4

[ Let the equipment system move. ]

[ ]

[ ]

[ ]

[ ]

[ ]

" - Check the motor motion by test operation
" or external command input.
n

n

n

[ ]

[ ]

]

- Repeat the system entire motion several times.

Confirm
Visually check the motion etc.

N

===, - Shorter settling time
. Better responsiveness

886688

Saving parameters

| Write to the amplifier |
Performed by “Servo Studio” .
Servo Studio
[ Tuning complete ]
N J

*) Starting tuning with the lowest setting of the controller gain set will provide successful tuning with no vibrations accompanied by noise.

22
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2. Tuning Procedure

Auto Tuning on Setup Panel: Operation 1A

‘ Manually enter the inertia ratio }

Operation 1A

Auto Tuning

A_TUn

Set the value to 5

AV Y,
) 2-a
®

(@ Control Gain Set

£

F00085

886868
GRELT

l (&) x1 (press once)

@ Inertia Ratio

P_l nEr

PI0d0

0g

Change

0g

Enter the inertia ratio

Fooess) 5@

Change

(This is a sample image: the inertia ratio is “250" .)

\ 4 A

[ Let the equipment system move. ] [ Change the inertia ratio. ]

+ Check the motor motion by test operation
or external command input.

- Repeat the system entire motion several times.

Confiim NN |

Confirm

Visually check
the actual motion.
- No noise?

IIIIIIIIIIIIIIIIIIIIIIIIIII.

If you need to improve the response further, gradually increase
the control gain set within the range where the motor will not make noise
and perform tuning each time.

N
EEEEEEEEEEEEEEEESR
The following is desired:

- Shorter settling time
- Better responsiveness

Is the motor quiet?

Final tuning

Acceptable motion?

Operation 2

- In the parameter saving mode, save the parameters
to EEPROM in the amplifier.

- If you shut down the amplifier without saving the parameters,
the setting changes will not take effect.

Saving complete

v

[ Tuning complete ]
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2. Tuning Procedure

A | IN
Auto Tuning on Setup Panel: Operation 1A VEL BVEL
‘ Inertia ratio estimation by the auto tuning ]

Auto Tuning

Set the value to 5

H I 1'- U l'-l' (D Control Gain Set

7'y P_LSET
@ l (&) x 2 (press twi

ATATL

[Foooos) 8- 6

Change

—
>
x

Set to 2 then starting a tuning ®

[N} RN
P07 ] FOOOOZ2 | @™

) Change

*) After you change the value to 2 and then
press the SET button, Tuning will start.

- Check the motor motion by test operation or external command input.
- Repeat the system entire motion several times.

- Stop tuning once you verify that the motion has become stable.

N3 You can change the value
when this starts blinking.

Set to O then stop a tuning. ©)

AV,
NS @
=8

v Change
) *) After you change the value to 0 and then
[ Let the equipment system move. ] press the SET button, Tuning will stop.
Confirm Confirm NN
Visually check the actual motio The following is desired:
Acceptable motion? SEsasmssEEaEmaEns SiEl=PA Final tuning
- Shorter settling time
- Better responsiveness
- Less/no vibration
Operation 2
Parameter Saving Mode

to EEPROM in the amplifier.

- If you shut down the amplifier without saving the parameters,

Saving complete | - In the parameter saving mode, save the parameters
the setting changes will not take effect.
( Tuning complete ]
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2. Tuning Procedure

A I IN
Confirm = —0 =\ =
‘ Check the machine motion }

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 tab

Select measurement conditions. —

N
—
c
2.
=
oQ
o
=
o
0
D
o
c
=
D

o ] na FT wma e Y :
i [ e rmy 4 (S [ —

.

| Waveform Record | wp

r—
Bamiey ms Bamprp . e
4 3 - i s i

ks e e Tz e i s

S e £ -

Start Measuring

Click | Capture waveform
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7. Tuning

3. Tuning Parameters

1. Tuning

Inertia Condition

To make the tuning operation easier, select the inertia condition suitable to your
Function equipment. The inertia conditions that you select will determine the Control Gain 1-2
combination and their ratio.

el Position Control Mode: Inertia conditions
No.113.1
Tuning Ti Prioritize either stability or convergence according to the load and rigidity of your
g 1P equipment. Be aware of the trade-off between stability and convergence.
Settings Intended Use Effect
heavy-load, high fluctuation equipment e
1 low-rigid equipment Better Stability
robot arms etc.
2 (moderate setting)
(Default) general transport machines

light-load equipment

3 equipment that demands high-speed Better Convergence
operation or settling-required |
1T 2 3

Position deviation ‘\\\\\
“*
AN
//\ ' \\\\—\

Speed command value
\ \

Difference in convergence characteristics depending on the inertia condition settings
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3. Tuning Parameters

Control Gain Set

With this parameter, a set of the tuning parameters can be set to their defaults all at
once. “P

Increasing the value of this parameter will improve the command response, position
deviation during motion, settling time, and control rigidity.

Function

Control level No.114.0
Control Gain 1 No.115.0
No.113.0 Control Gain 2 No0.116.0
(Position Control Mode) Integral gain NG.119.0
Torque command filter:
Parameter Set Low-pass filter time constant 2 No.162.0
Control level No.130.0
NG6.1290 Control Ga.m 1 No.131.0
(Velocity Control Mode) Integral gain No.133.0
Torque command filter: NG.162.0

Low-pass filter time constant ©?

Too high a setting will cause noise.
When increasing the value, check the resulting operation to avoid oscillation or vibration.

Remark

+ Set the value to 5 first to fix the inertia ratio.

+ Gradually increase the setting value while watching the motion.

Tuning Tip If noise occurs, use a notch filter or decrease the low-pass filter setting.

(=" Page 42 Torque Command Filter: Notch filter
([Z5" Page 43 Torque Command Low-Pass Filter

*1) In the "Servo Studio" parameters grouped in the control gain set are highlighted in green.

*2) This is when Low-pass filter auto Setting (160.2) = 1 (auto setting ON)

Control gain set settings Rescp?omngi]\?enr?ess Rigidity Settling Time Noise

5 Slow Low Long Unlikely
10
15 i 1 t t
(Default) | ! ! {
20
30 Quick High Short Likely

Under the Auto Tuning tab, tick the detail setup box, and then select from 1-46 one by one.
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3. Tuning Parameters

Mode Switch

. Change the mode based on the direction of the load inertia and whether offset load is
Function
present or not.

Settings | Mode Balanced load or unbalanced load

Parameter 1 Standard Mode Balanced load (horizontal motion)

No.110.0
2 Unbalanced Load Unbalanced load such as gravity is present
(Defaul) | Mode alanced load such as gravity is prese
Use the Unbalanced Load Mode even for the case of balanced load (horizontal-axis
motion).

Prerequisite Position Control Mode, Velocity Control Mode

Tuning ltems

Function Setting the item(s) to be estimated during tuning.

Settings(Tuning)

Estimate items
Inertia ratio Damping ratio

O(Tuning Stop)

Do not estimate

Parameter (Default) '
No.110.1 Do not estimate
1(Tuning Start)
Estimate
2(Tuning Start) Estimate
Prerequisite Position Control Mode, Velocity Control Mode

28
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3. Tuning Parameters

2. Final Tuning

Inertia Ratio ~

Function

Parameter
No.102.0

Remark

Tuning Tip

Set the ratio of the load inertia to the rotor inertia of the motor.

This item represents the ratio of the motor axis moment of inertia to the load moment
of inertia.

The inertia ratio used in SD3 Series motor 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%

) )4 ) )
Inertia ratio = (load inertia) (Rgtor.|nert|a) % 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.
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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)

Increasing this parameter setting will improve the settling time in cases when increasing
the control gain set or control level does not resolve poor convergence of position
deviation, or noise is too much that the control gain set or control level should not be
increased.

Tuning Tip

High <&—® |ow

S A\
NARN
SN

Velocity command value

Position deviation .

\

\
v

Differences in Position Deviation Convergence
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3. Tuning Parameters

Position Control Mode: Control Gain 2

Function

Parameter
No.116.0

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 (N0.119.0).

When no improvement have been seen if these @, @, and @ method had been performed,
please decrease the 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

Function

Parameter
No.131.0

Tuning Tip

Velocity deviation

= Lo

Increasing this parameter value will reduce the velocity deviation during the
acceleration/deacceleration.

Increasing the parameter value provides faster command response; however, too large
a value may result in noise.

Default: 399 rad/s

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 (N0.129.0)

+ Control level (No.130.0)

Use this parameter when the load inertia or the load fluctuation is large.
The responsiveness will be improved and the movement will be smoother.

Noise Solutions
™ Use Torque command filter: Notch filter (such as No.160.1).
@ Lower Torque command filter: Low-pass filter constant (No.162.0).
® Lower Integral gain (No.133.0)

When no improvement have been seen if these @, @, and @ method had been performed,
please decrease the No.131.0 value.

Low

Velocity command

P

7/

e S

/
’
4 \

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 level (No.114.0), Control
Gain 1 (No.115.0), and Control Gain 2 (No.116.0)

w
—
c
=)
]
oQ
o
Q
=
Q
3
]
(g
[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

High <—® |ow
Position deviation ‘\ \

.
=
e

/

/
Velocity command value

| | >

Differences in Position Deviation Convergence
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3. Tuning Parameters

Position Control Mode: Gain FF Compensation 2

Function

Parameter
No.118.0

Tuning Tip

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 (N0.81.0) may reduce the noise.

Velocity command value

\
Low , :I 0

\

\

I 5000 \|
A \

™

High* 10,000 \\

N J/
72,000

Differences in Position Deviation Convergence
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3. Tuning Parameters

Integral Gain

Function

Parameter
No.119.0

Parameter
No.133.0

Tuning Tip

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.

Position Control Default: 160 rad/s
Mode Setting range: 45 to 5,000
\/e[ocity Control Default: 300 rad/s
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.

If noise occurs, decrease the setting of this parameter or apply a torque command notch

filter.
(=5~ Page 42 Torque Command Notch Filter

High ~—® Low
Position deviation N ‘
\ Overshooting Case
\

|
A\
A\
/ \/
Velooty command value

t
High <&—® |ow
o cpr [
Position deviation \ ‘ Undershooting Case
\
\
\
\ N
/ \ \
/
Velocity command value
t

Differences in Position Deviation Convergence

SD3 Series Instruction Manual 35

w
—
c
=)
]
oQ
o
Q
=
Q
3
]
(g
[0}
=
%}



3. Tuning Parameters

3. Position Command Filter

Optimizing the settling time and deviation Suppressing vibration o
and noise =L ==

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 | Refer to

ﬂ Position Command Smoothing Filter

Effective in smoothing the position command and suppressing vibration Page 38

at the time of positioning.

Smoothing

Apply the following notch filters if the machine end point is still vibrating after sufficient tuning was performed
and the smoothing filter was set.
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. Page 37
When compared to the command smoothing filter, the position command| Page 39
Notch 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. Page 37
This filter has flexibility of changing the gain setting in the range higher Page 40
7 -Notch 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
- Select Select Select Select
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
4 & |—

Notch 1 ﬁ Notch 2 ﬁ Notch 3

M Frequency No.74.0 2| # Frequency No.83.0 [ 2| ¢ Frequency No.357.0 2
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 T -Notch 1 ﬂ T -Notch 2 ﬂ 7 -Notch 3

1 Frequency No.74.0 3 4 Frequency No.83.0 [ 3 4 Frequency No.357.0 [ 3
Gain No.76.0 Gain No.85.0 Gain Depth No.359.0
Depth No.79.0 Depth No.86.0 No.360.0

Block Diagram of Position Command Filter (Details)
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3. Tuning Parameters

( Using Position command filter J

Servo Studio

Measuring
Machine motion and the direction of vibration

~—

Direction of motion

N

S a measurement too
available?

@ 5k
Vibration é>t<~
@ coaxial

Measure position deviation vibration, .
with a laser displacement sensor or “Servo Studio” . [

No measurement tool.

By using “Servo Studio” , measure torque command value
and vibration 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.

(“Servo Studio” does not work (1))
1) vibration that does not affect torque command value nor position deviation

Settin

\ 4

Find the best frequency that will suppress the vibration.

Step 1 Coarse tuning of frequencty
Change the measured vibration frequency by 1Hz at a time.

Step 2 Fine tuning of frequency

Change the setting by 0.1Hz at a time after coarse tuning is done.
Was the vibration
uppression successful2
| |
: N

Check for vibration
[ Write to 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.

- T Y Was the vibration
[ Write to Amplifier uppressionvsluccéssful?
I Setup Complete | 2 N Further adjust within the acceptable range

of position deviation
Setll Method 1 or Method 2

larger notch width setting. Set the second level filter.
\% about : 1,000
Page 39

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
Page 40 Set 7 -Notch Filter ¢2

*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

Filters 1 and 2

The smoothing filters smooth the position command and suppress vibrations.

Smoothing Filters

. ) Default: 0
Position command filter 1: Type Select : No.66.0
Setting range: O to 3
) ) Default: 1
Position command filter 4: Switch Select . No0.66.1
Settings 0,1
Parameter
o ) ) 25 (less than 750 W)
Position command filter 1: Default: 20 (over 1 kW) No.80.0
Smoothing 1 -Moving average counter Setting range: 1 to 6,250
Position command filter 4: Default: 10
. i No.81.0
Smoothing 2 -Moving average counter 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.

- Set Position command filter 1: Type (No.66.0) and Position command filter 4: Switch (No.66.1)
to"1".

- Measure the vibration frequency on the torque command waveform or position deviation,
and set Position command filter 1 (and 4): Smoothing 1 (and 2) -Moving average count
(N0.80.0 (and No.81.0) to the value derived from the vibration frequency.

Calculation formula:

Motor Output Capacity | Moving Average Count Derived from Vibration Frequency

50 W to 750 W : 6,250
1 kW to 2 kW : 5,000

Tuning Tip

X (vibration frequency[s]) = parameter value

In the example below, when the vibration frequency is 39 ms, the average count = 6,250
x 0.039 = 242; the delay time will be 39 ms.

(=5~ HE Setting Parameters List of Parameters

Example: 50 W to 750 W

Position Position
deviation deviation
\ 39 ms
LA

rr——"

t t

Effect of Smoothing Filter
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3. Tuning Parameters

Position Command: Notch Filter

Function

Parameter

Remark

Tuning Tip

Apply this filter if the machine end point is still vibrating after sufficient tuning was performed
and the smoothing filter was applied.

Has vibration suppression effect on mechanical systems where the vibrations don't appear
in the torque output waveform.

When compared to the command smoothing filter, the position command filter is more
effective in reducing the absolute position deviation (Status No.80).

Notch Filter Filter 1 Filter 2 | Filter 3

Frequency SDeift?n“;trange: 18%2'12!5%]0 No.74.0 | No.83.0 | No.357.0
Width ?i?;’g’range: ‘?;é S 0iE No.75.0 | No.84.0 | No.358.0
Depth SDeift?n“;trange: 8to 55 N0.79.0 | No.86.0 | No.360.0

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.

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.

(=" H Setting Parameters List of Parameters

Vibration frequency F = N/T [Hz]

T [s] No0.74.0
| |
Torque Command Value - No0.83.0
o N [times] N0.357.0
ABS Position Deviation
Vibration frequency F [Hz] t
No.74.0
Gain [dB] NS3270 |
0dB ;
3dB —
Depth [-]
No0.79.0
No0.86.0
N0.360.0
Gain [dB]
0 dB|——rrres —~
3dg—— -
Width [Hz]
No.75.0
No.84.0
No0.358.0
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3. Tuning Parameters

Position Command: 7 -Notch Filter

Function

Remark

Tuning Tip

Use this filter, if the machine end point is still vibrating even after applying a notch filter
in addition to sufficient tuning and a smoothing filter.

This filter has vibration suppression effect on mechanical systems where the vibrations
don't appear in the torque output waveform. It has flexibility of changing the gain setting
in a range higher than notch frequency.

Use this filter when it's expected that using a notch filter will reduce the position deviation.

Increasing the high frequency gain too much may result in noise.
Decreasing the high frequency gain too much will tend to cause position deviation error.
Set this filter within the acceptable range.

Check the following before applying the filter
- The command from the host controller is reasonable
- The equipment is installed firmly and properly.
- The gain parameters such as inertia ratio are properly set.
- The command smoothing filter 2 and 1 are set.
- The integral gain has been decreased and vibrations are unlikely to occur.

Start the equipment operation and apply the vibration frequency (measured at the
equipment end) to the notch frequency.
To reduce the position 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.

(=& HE Setting Parameters List of Parameters

Vibration frequency F = N/T [Hz]

T [s] NoB3.0
Torque Command Value | S | 0.83.
or N [times] —> No3570
ABS Position Deviation
t
Vibration frequency F [Hz] [ Position Deviation is low
: No.74.0
Gain [dB] No.83.0

N0.357.0
0dB

very effective in suppressing vibration

_ High Frequency Gain

L [dB]
- S N0.76.0
Depth[-] N0.85.0
No0.79.0 N0.359.0
No.86.0
N0.360.0

40
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3. Tuning Parameters

4. Torgue Command Filter

| Overview | Refer to
Y Torque Command Filter: Notch Filter
This filter is effective in removing vibration elements from torque command | Pa8€ 42
Notch and suppressing noise and vibration.
Torque Command Low-Pass Filter
This filter is effective in smoothing the position command and suppressing | Page 43
Low-pass vibration at the time of positioning.
Torque command filter
Filter 1 Filter 2 Filter 3
Select >_+ Select >j Select
o No0.160.0 No.160.1 No.160.3
Torque command limit 0 0
' Current
Control
ll Low-pass ﬁ Notch ﬁ Notch 2
Auto setting No.160.2 Frequency No.168.0 4 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

SD3 Series Instruction Manual
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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 SD;?;‘; 81 1 No.160.1 | No.160.3
Parameter Frequency ?eet?;;trange é’foog,g(z)o No.168.0 No.171.0
Width SDeetfj;’;trange: ?to - No.169.0 | No.172.0
Depth ?eetfjn“;trange: 8 e No.170.0 | No.173.0

Set this item only after the machinery is installed properly. Unless the equipment is installed
correctly, the filter performance will be suboptimal.

Remark

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.

Tuning Tip Alternatively, use this filter together with the low-pass filter (No.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.
(=5~ HE Setting Parameters List of Parameters

Vibration frequency F =N/T [Hz]
| T [s] | No.168.0

N [times] No.171.0

Torque Command Value

Vibration frequency F [Hz]
No.168.0
Gain [dB] No.171.0

- Frequency
3 B BERS

Width [Hz]
No0.169.0
No.172.0

| Frequency
0dB
Gain [dB]

3dB S

Depth 7|
No.170.0
No.173.0

\ A
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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

another type of vibration will occur.

Setting a larger value means getting closer to the control range of the response model:

Set Torque command filter: Notch filter switch (No.160.1) =1 (enable).

(0.1 t0 0.2)

[s] or below
max((w 1+ w?2), wq)

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

A rough estimate of possible max value for the filter can be obtained as follows.

(=5~ HE Setting Parameters List of Parameters

SD3 Series Instruction Manual
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7. Tuning

4. Using "Servo Studio" to Measure Vibration Frequency (FFT)

@ Load the waveforms measured or waveform

data saved to display.
(The example shown on the right is saved waveform data.)

Q Select a parameter of which the vibration frequency is to

be investigated.
Mark the check box to display the waveform.

© select[Position Command Filter| or [Torque Command Filter |

@ select a range to investigate vibration frequency. e e e

If the position command filter or torque command filter is e ‘

W

selected, the second cursor location of the chart will be 5
determined based on the 1st cursor location such that e (TR
the display range will contain 2" sample points.

© Click| Frequency display | .

The x-axis unit will be changed from time [ms] to frequency
[Hz]. The display unit of the graph in the range between

the 1st and 2nd cursors will be converted to frequency.
When the x-axis unit on the graph is switched to frequency,

the cursor colors will change.
The table will show the frequency in red on column A and blue on
column B.

@ Read the peak value by using the cursor.

N Position Command Filter Torque Command Filter
@ Clickon Adjustment ‘or’ g 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 "Servo Studio" 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|__monitor | 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.

SD3 Series Instruction Manual
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8. Troubleshooting

1. Checking Warnings and Alarms

Warnings and alarm numbers can be viewed on the Setup Panel or "Servo Studio".
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 "Servo Studio".
([=5~ "Servo Studio” User's Guide

1. Using the Setup Panel

When a warning occurs, the amplifier STATUS LED blinks green. In addition, the Setup Panel will automatically display

the corresponding warning No. .

When an alarm occurs, the amplifier STATUS LED changes from solid green to solid red. In addition, the Setup Panel

will automatically display the alarm No. :

Note that the above does not happen in the following modes: Parameter Setting Mode, Quick Tuning Mode, Auto

Tuning Mode, Parameter Saving Mode, and Auxiliary Function Mode. In these cases, press to switch to Alarm
Display Mode.

Status Display Mode will be mute while an alarm or warning is occurring.

Press A | ¥ to check other warnings and alarms.

(== H Setting Parameters Setup Panel

STATUS LED Symptom

The control power (24 VDC) is not supplied.

The amplifier is not ON. Or the amplifier has not been started.

Normal

no warnings/alarms Amplifier is operating normally.

Blinking Green

nn
Abnormal

g488
(<[ A [ a warning occurring
@] v [T

SELECT  STATUS
[

v

Solid Red

Warning is occurring

Abnormal

: Alarm is occurring
alarm occurring
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8. Troubleshooting
1. Checking Warnings and Alarms

Checking the Alarm History on the Setup Panel

Alarm that is occurring now

A
I— Alarm No.

(v)(a]

v

Alarm histor
History No.O nn
(Now) E .

é} —I: Alarm No.
m Alarm time stamp

o <« <>} hours ]

=)

2

If you press @ during alarm log display, alarm

occurrence hours will be displayed.

(a) The alarm occurrence hours are as same as
the cumulative operating hours displayed under
the Alarm tab in "Servo Studio".

History No.9
e ED]

Alarm that is occurring now

SD3 Series Instruction Manual

—
=
o
=
22
D
(%]
>
o
O
=5
>
oQ

swiely pue sduiuiepn Suspayd ||



8. Troubleshooting

1. Checking Warnings and Alarms

2. Using "Servo Studio”

Turn on the 24 VDC control power to the amplifier and start "Servo Studio".
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.

(33 "Servo Studio” User's Guide

File® Help ()
Connect  Disconnect Port
eation Set o |

[Pt | oon | Stain i [P ot ] Tt | iy ercions |
e
[—— P————
s cane
Py o vl e po el .
Encer commaricstion e 2 i resprse)
.
e

1. Check the witing of the AG200V cable and the primary Gircuit power supply distibution

2. Agjust the AG200V power supply input and timing of the servo-on.

What to do
Reset the signal input -

Cumulstive Run Time

B [ ——— P [mszrmo |

15 Power supply emor 4788

2 Model code error 4784 Gumulative counts of control pawer ON

" Encoser communication eror 2 (4o 5| 4783 e coumt

12 Encoder communication emor 3 (Two-w... | 4753

s Command averspeed 4729 v

The control gain set is valid. J

Select the Alarm tab in "Servo Studio".
See [Current alarm] and [Cause for the alarm] and [What to do] windows for details.

Checking the Alarm History in "Servo Studio”

%
==

File() Help (H)
Connect  Disconnect Port [COM3 <] Address 1 -]
ings | Paramate | o | oon | ton [ Tuning | Poit Table | Test run | Audary fanciions |
fiam Giear
Curent starm Cause for aterm and what fo-do

Cause
‘mmm.mmi\mm;mpm -

ermor 2 (No response]

Cheat
‘1 ‘Cheok the wiring of he AC200V cable and the primary cirouit power supply distribution &,

2. Adjust the AG200V power supply input and timing of the servo-on.

Wnat to s
Reset the signsl input ~

Life expectancy information

Hem Time of ocourrenc A ‘Cumulative Run Time

[ ——————— P [ mearmo |

Powersupply s S

[rep— rms Gumlaive countsof conrl power ON
Encoder communication eror 2 o .| 4752 m cam

Encoger communication emor 3 (Two-w... | 4753

Model coge ermor 4788

Command averspeed 4739

The control gain set is valid. |

The alarm history area shows a list of the alarms.
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8. Troubleshooting

2. Warnings and Remedies

1. Warning Output

There are 4 ways to output warnings.

1. 170

While a warning is being output, the user I/0 WARN1 (warning) becomes closed.
(== A Connections Descriptions CN1 connector signals

2. Setup Panel Output

During waring output, the warning number will appear on the Setup Panel.

Display Warning Description

S9IpPaWY pue S3UIUIBAA T SuiooysaIqno. L 8

900 E--900 Encoder overheat detection Page 6
901 E--901 Encoder battery voltage drop error detection Page 6
902 Emergency stop Page 6
903 Encoder communication warning Page 7
904 Excessive position deviation Page 7

3. RS-485 Communication

Warning status output with the RS-485 communication.
(=" El Appendices Status Display

4. "Servo Studio"

Select the Alarm tab in "Servo Studio".
See [Current alarm] and [Alarm history] windows for details.
(=5~ "Servo Studio" User's Guide

SD3 Series Instruction Manual 5



8. 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
emedy Check the setting of Encoder: Overheat detection - Value (No.267.0).

After eliminating the cause, then input RESET signal to the RESET terminal on the connector

Reset Method NI

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
Y Check the Encoder: Battery voltage drop detection - Value (No.268.0).

After eliminating the cause, then input RESET signal to the RESET terminal on the connector

Reset Method CNT.

Warning No.

902 Emergency stop

Symptom
and
Possible Cause

E-STOP by 1/0O is open.

Close E-STOP of the 1/0O.

Remed
Y Check for proper I/O connections.

After eliminating the cause, then input RESET signal to the RESET terminal on the connector
CNT.

Reset Method

Related To El Appendices Functions
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8. Troubleshooting

2. Warnings and Remedies

Warning No.

Symptom
and
Possible Cause

Reset Method

Warning No.

Symptom
and
Possible Cause

Reset Method

903 Encoder communication warning

Failed to obtain ABS encoder temperature and battery voltage data.

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.

After eliminating the cause, then input RESET signal to the RESET terminal on the connector
CN1.

904 Excessive position deviation

The position deviation consecutively exceeded the setting of Position deviation warning
detection: Value (N0.363.0) and the setting of Position deviation warning detection: Delay
time (No.365.0).

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).

After eliminating the cause, then input RESET signal to the RESET terminal on the connector CN1.

SD3 Series Instruction Manual
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8. Troubleshooting

3. Alarms and Remedies

1. List of Alarms

0 System error Page 9
1 EEPROM data error Page 9
2 Product code error Page 9
4 Overspeed error Page 9
5 Err 05| Speed deviation error Page 10
6 Err 0K | Position deviation error Page 10
7 Overload error Page 11
8 Command overspeed error Page 11
9 Encoder pulse Output frequency error Page 12
10 Positioning command overflow error/Homing failure Page 12
M E aa0od Encoder error (multi-turn counter overflow) Page 12
12 Overheat error Page 12
14 Err 14| Overoltage error Page 13
15 Power supply error (primary circuit power) Page 13
16 Encoder error (received data) Page 14
17 Encoder error (no response) Page 14
18 Encoder error (circuit) Page 14
19 Encoder error (communication) Page 14
20 Encoder error (multi-turn data) Page 14
21 Err 21| Encoder error (voltage drop) Page 15
22 Voltage error (control power) Page 15
23 Switch circuit error Page 15
24 Overcurrent error Page 15
25 Inverter error 1 Page 16
26 Inverter error 2 Page 16
27 Current sensor error Page 16
28 Encoder error (overheat) Page 16
29 Err 29| Voltage drop (inside the amplifier) Page 16
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8. Troubleshooting
3. Alarms and Remedies

2. Alarm Details

Symptom
and
Possible Cause

Please contact our distributor.

1 EEPROM data error

Symptom
and Error at Write Parameters
Possible Cause

Check the interface cable and re-write the parameters.

g
2 Product code error

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)

Error in the control circuit
The control circuit CPU is not operating normally.

SOIPaWY Pue SWIElY '€ NI o] 8

Symptom
and
Possible Cause

Check the motor-amplifier pairing.
Check the encoder cable connections.

4 Overspeed error

Symptom The motor rotational speed exceeded the rated maximum rotational speed.
Elgle} 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
S

SD3 Series Instruction Manual 9



8. Troubleshooting
3. Alarms and Remedies

5 Speed 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.

el
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
Elple!
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 (No.87.0).
Verify that the brake is disengaged.

Verify that the motor is not in a torque limit state per torque command limit.

Reset Method
S

'
RESET Signal O Cor ltrol-power cycle z 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 CN1. @ Cycle control-power.

After power cycle, perform Homing.

10 SD3 Series Instruction Manual



8. 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
Saleltelyy 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.

Reset Method
el

8 Command overspeed error

Symptom Position Control Error
and The position control input exceeded the max rotational speed.
Possible Cause The command from the host controller was not appropriate.

Check the Pulse train command: Ratio (No.34.0 and N0.36.0).
Check the commands from the host controller.

Remedy

Reset Method
e

SD3 Series Instruction Manual
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8. Troubleshooting
3. Alarms and Remedies

9 Encoder pulse - Output frequency error

Symptom
Elgle} The frequency of encoder pulse output exceeded 4 Mpps.
Possible Cause

Check the numerator and denominator settings in the Encoder pulse output: Pulse ratio
Remed (No.276.0 and No.278.0).
v Check the settings of Encoder pulse output: Error detection - Frequency upper bound
(N0.285.0) and Encoder pulse output: Error detection - Delay time (N0.286.0).
10 Positioning command overflow error/Homing failure

Symptom External position command exceeded the absolute value range of £1,073,741,823.
Elgle} 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.

11 Encoder error (multi-turn counter overflow)

Symptom
Elglel Multi-turn data of the encoder has exceeded the 32,767 range.
Possible Cause

Check the setting of Absolute system (No.257.0).
Verify that the multi-turn motion amount is within the &= 32,767 range.

Reset Method

Alarm No. 12 Overheat error

Symptom
Elgle} The control circuit temperature has exceeded the upper limit.
Possible Cause

Remedy

Check the amplifier's installation method and environment.
Lower the ambient temperature to below the rating.

Remedy

Reset Method
el
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8. Troubleshooting
3. Alarms and Remedies

14 Overvoltage error

Symptom
Elgle} 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 "Servo Studio”, 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.

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.

o
15 Power supply error (primary circuit 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.
Elgle} SVON signal was input without primary circuit power supply.
Possible Cause

SOIPaWY Pue SWIElY '€ NI o] 8

Anomaly of the regenerative control circuit operating time lasted longer than a specific
amount of time.
Regeneration ON status lasted.

If the alarm occurred between servo on and operation startup
Verify that the primary circuit power is connected to the amplifier.
Check the primary circuit power voltage.
Check the timing of primary circuit power input and SVON signal input.

If the alarm occurred during motor operation
Check for no voltage fluctuations due to the whole system operation.
Provide enough power supply so that the system experiences no voltage fluctuations.

If the alarm occurs during deceleration
Check the regenerative voltage warning spinal on the Setup Panel or "Servo Studio”.
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 E

| 14/
RESET Signal O Control-power cycle CLEAR Encoder

@ Eliminate the cause. @ Eliminate the cause. @ Eliminate the cause.
@ input RESET signal to the RESET terminal @ Cycle control-power. @ Execute CLEAR Encoder
® Cycle control-power.
After power cycle, perform Homing.

on the connector CN1.

SD3 Series Instruction Manual 13



8. 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.

Alarm No.

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.

If any of the above didn't resolve the issue, please contact our distributor.

Reset Method

G,

18 Encoder error (circuit)

Symptom
Elple!
Possible Cause

The battery voltage of the absolute encoder dropped or the battery became disconnected.
(Alarm No.21 is output in this case)

The encoder temperature has exceeded the specification and output data has become abnormal.
Anomaly of the encoder itself has been detected.

If you are using an absolute system
Replace the battery, connect it, and initialize the encoder.

If you are not using an absolute system
Check whether the encoder temperature is within specification.

If any of the above didn't resolve the issue, please contact our distributor.

Reset Method

7]
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8. Troubleshooting

3. Alarms and Remedies

21 Encoder error (voltage drop)

Symptom The battery voltage dropped.
and 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.
Reset Method @
22 Voltage error (control power)

Symptom
and The control power voltage dropped.
Possible Cause

Check the control power voltage.
Check for insufficient control power capacity.
Check the wiring of user I/O connector 24 V (Pin 1 and Pin 2).

SOIPaWY Pue SWIElY '€ NI o] 8

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.

el
23 Switch circuit error

Symptom
and Control circuit is faulty.
Possible Cause

Please contact our distributor.
Reset Method =2
e

24 Overcurrent error

Symptom
Elglel Anomaly of motor control current inside of the amplifier has been detected.
Possible Cause

Check the motor power cable.
— Grounding fault
— Wiring mistake in the motor power cable connection
Check the Tuning parameters and motor motion patterns.
— Increase the acceleration/deceleration time of command.
— Enable/Disable Position command filter 1 and 4 (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
S
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8. Troubleshooting
3. Alarms and Remedies

Alarm No. 25 Inverter error 1

Symptom

Elgle) Anomaly in the control circuit has been detected.
Possible Cause

Alarm No. 26 Inverter error 2

Symptom
and
Possible Cause

Anomaly in the control circuit has been detected.
SERVO ON timed out.

Check the motor power cable.
— Grounding fault

Remedy — Wiring mistake in motor power cable connections

If any of the above didn't resolve the issue, please contact our distributor.
S

27 Current sensor error

Reset Method

Alarm No.

Symptom
and
Possible Cause

The ambient temperature of the current sensor was high.
Anomaly of the current sensor has been detected.

Check the installation method and environment.

If any of the above didn't resolve the issue, please contact our distributor.
Reset Method =
S
28 Encoder error (overheat)

Symptom
and
Possible Cause

The encoder board temperature has reached the upper limit.

Check the installation method and environment of the motor.

feiely Decrease the ambient temperature of the motor below the specification.

Reset Method

Alarm No.

29 Voltage drop (inside the amplifier)

Symptom
and
Possible Cause

The control power voltage (5 VDCQ) inside of the amplifier has dropped.

Verify that there is no short-circuit in encoder cable connections.

NEEEY If any of the above didn't resolve the issue, please contact our distributor.

Reset Method
el
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8. 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

° e.m Control power (24 VDQ) is being supplied, but the Setup Panel does
No display not show Page.18

on the Setup Panel

Symptom

CRBCCIES CUSTRA 31)1100ysaignoi). 8

Problem

Problem 2
Servomotor not turning The Setup Panel shows, but the servo cannot be turned on. Page.19

ON

Symptom

I I

Problem 3 .

. The motor does not rotate although the servo is on. Page.20
No motor rotation
Problem Symptom Refer to
Problem 4

) The motor motions are unstable. Page.21

Unstable motor motions

Symptom

Problem 5

. . Positional aberration occurs. Page.22
Positional aberration

Problem 6
Vibration and The motor causes vibration or abnormal noise. Page.23

abnormal noise

SD3 Series Instruction Manual 17



8

. Troubleshooting

4. Troubleshooting

Problem 1. No display on the Setup Panel

Control power (24 VDC) is being supplied, but the Setup Panel does not show.

The controller power 24 VDC
is not connected to the user I/0O
connector.

Loose user I/O connector

The control power voltage is low.

The amplifier is faulty.

Connect the 24 VDC to the user I/O connector.
Connect the 24 VDC to Pin 1 and Pin 3 and GND to Pin 2 and Pin 12
respectively.

Connect the user I/O connector firmly.

Check the control power voltage capacity.

Please contact our distributor.

SD3 Series Instruction Manual



8. Troubleshooting
4. Troubleshooting

Problem 2. Servomotor not turning

The Setup Panel shows, but the servo cannot be turned on.

The servo on signal (SVON)

) o Input the SVON signal of the host connector to the user I/O connector.
is not being input.

The primary circuit power is not ~ Verify that CHARGE LED is on.

dunooysa|gnoll v SuiooysaIqno. L 8

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.

SD3 Series Instruction Manual 19



8. Troubleshooting

4. Troubleshooting

Problem 3. No motor rotation

The servo is on, but the motor does not rotate.

The parameters are not set right.

Command from the host controller
is not correctly input.

The command input pins of user
I/O connector are not connected
correctly.

No command input is allowed.

Torque command limit is not
set right.

CCW/CW drive restriction is
enabled.

Correctly set the parameters required for the control mode that you are using.

== [@ Operations

Check the command from the host controller.

Use "Servo Studio" to measure the waveforms of Pulse Train Command Input
(position)
or Analog Velocity Command Input and verify that normal commands are input.

Check the parameters such as pulse ratio. It is possible that the motor is rotating
very slowly.

Check for proper connections.

(== B Connections

Open HOLD and COM-—pins of the user 1/O.

Verify that Torque command limit: Value 1 and Value 2 (No.147.0, No.148.0)
are set correctly.

If CCW/CW drive restriction input is disabled, set Drive restriction input: Setup
(No.67.0) to O (disable).

If it is enabled, connect both CCWL and CWL pins of the user I/O connector
with either "COM=" or "closed" each.

20
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8. Troubleshooting
4. Troubleshooting

Problem 4. Unstable motor motions

The motor does rotate, but its motions are unstable.

FG and GND are not connected
correctly.

Connect FG and GND correctly.

On the waveform monitor in "Servo Studio”, check the command from the host
Speed/Position commands are

dunooysa|gnoll v SuiooysaIqno. L 8

controller.
unstable.

Check for proper connection of the I/O connector.
Tuning is incomplete. Adjust the parameters.

In Position Control Mode

Set Pulse train command: Input filter (N0.33.0) to an appropriate value.

The motor rotates with no host In Velocity Control Mode
command input. Adjust Analog velocity: Offset value (No.60.0).

In Torque Control Mode
Adjust Analog torque: Offset value (No.300.0)

SD3 Series Instruction Manual 21



8. Troubleshooting

4. Troubleshooting

Problem 5. Positional aberration

The motor does rotate, but position aberration occurs.

The command signal is interfered
with noise.

The position deviation is not
converging.

The host controller is not obtaining
encoder Z-phase correctly.

Output pulse frequency of
the host controller is above
the upper limit.

A resistor is installed in the pulse
output circuit of the host controller
(PLO).

In Position Control/Pulse Train Command
Set Pulse train command Input filter (No.33.0) to an appropriate value.

Check the following three items.

1. Status No.33 (Pulse Train Command Input (position) agrees with the host
controller output.

2. Status No.65 "Position command" and Status No.67 "Position feedback”
agree.

3. (Status No.67) x (Encoder pulse ratio (No.276.0/No.278.0)
= (Position feedback from the host control device)

If any of the above conditions fails, take countermeasures for noise.
Connect FG correctly.
Adjust Pulse train command: Input filter (N0.33.0)
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.

Check the command from the host controller.

Use "Servo Studio" to measure the waveforms of Status No.33 "Pulse Train
Command

Input (position)" or Status No.49 "Analog Velocity Command Input" to verify
that a normal command is input.

Verify that the host controller is obtaining Z-phase correctly. If the Z-phase
pulse width is too small, increase the pulse width by using the Encoder pulse
ratio (N0.276.0/N0.278.0) As a rule of thumb, the pulse width of 1 ms or
above is required for PLC.

Verify that the output pulse frequency of the host controller such as PLC is
not above the upper limit.

Verify that there is no built-in resistor in pulse output terminal.

The output resistor of the host controller and the input resistor of servo
amplifier being connected in series prevents correct command signal from
being input to the amplifier.

22
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8. Troubleshooting

4. Troubleshooting

Problem 6. Vibration and abnormal noise

The motor is experiencing vibration or abnormal noise.

Set the Control Gain 1, Control Gain 2, Integral Gain to lower values.
Tuning parameter settings Especially for highly rigid equipment such as ball screws, set the Current
are not appropriate. control gain (No.193.0) to "1" if noise occurs at servo-on stop.

(==~ ® Tunings

Cranky or loose machines and

: Check the installation of the motor, decelerator, couplers, and so on.
equipment

dunooysa|gnoll v SuiooysaIqno. L 8

Check the length or shield of each cable.

Noise interference is occurring. Isolate the high voltage cable such as motor power cable from the signal cable
such as encoder cables.

The equipment and the motor are  For low-frequency vibration, adjust the position command smoothing filter.
resonating. For high-frequency vibration, adjust the low-pass filter or notch filter.

Set the inertia condition parameter to "Heavy"

Keep adjusting the Position Command Smoothing Filter to smooth command
Motor load is substantially large ) until the vibration at the time of acceleration becomes eliminated.

(Alarm No.7 is displayed) Set the Inertia ratio (No.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 "Servo Studio’.
In case of wrong pairing, clear the parameters saved in EEPROM and change
the motor model code.

The current pairing of amplifier
and motor is not right.

*) This problem may occur in a low-rigidity case such as belt drive whose load inertia ratio is over 30 times.
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8. Troubleshooting

MEMO
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9. Appendices

1. Absolute System

1. Overview

By using the absolute system, you do not have to perform Homing after cycling power.

Preparations

To configure an absolute system, prepare the following items.
@ A motor equipped with absolute-encode and an amplifier that supports absolute system.
@ A backup battery

(== Page 4 Backup Batteries
® An absolute encoder Cable

(35 Page 6 Absolute Encoder Cable

Checking the model code

Use the modes that supports absolute systems.

Motor Product Code:

ME S FGROOSECESININTAL s s

Encoder

C 17 bit (Incremental)
A 17 bit (Absolute)

2 SD3 Series Instruction Manual



9. Appendices
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.
(1= Page 4 Backup Battery

3. After connecting the battery, secure the battery to the absolute encoder cable by using a cable tie.
(I=>" Page 5 Securing the Battery

>
xe}
©
®
>
=
o)
0
(2]

4. Initialize the absolute encoder.
(== Page 7 Initializing Absolute Encoder

WISISAS 21Mosqay ° L

Cable and Battery Connections

(Soull 1oow] BoowW =oow 7Sow

L =

Battery for backup T'

Al

Battery for backup
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9. Appendices

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)
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9. Appendices

1. Absolute System

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

>
o
°
®
>
o
O
[0}
(2]

Securing the Battery

1. Securing the Battery

Secure the battery to the cable, for example, using a cable tie.
We recommend using a cable tie tensioning tool. — Tl

Holding strength of the cable tie should be 11.6 to 44.2 N. m

2. Protecting the Battery Connector Part
Protect the exposed part of the battery connector terminal with a heat shrink tube.

When the battery voltage drops, Alarm No.21 (Encoder voltage drop) occurs. In this case, you need to replace the
battery 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 21Mosqay ° L

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.

SD3 Series Instruction Manual 5



9. Appendices
1. Absolute System

4. Absolute Encoder Cable

Recommended Products

Please contact our distributor.

Making Your Own Cable

H

Ensure correct erlng.

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.

(=" E Preparation

SD3 Series Instruction Manual



9. Appendices
1. Absolute System

5. Initializing Absolute Encoder

When using an absolute system for the first time or using it after replacing the motor, you need to initialize the

encoder.
Use the Encoder Clear function by using the Setup Panel or "Servo Studio" to initialize the encoder. And then restart

your amplifier.

Only multi-turn data will be initialized and single-turn absolute data will not.

>
xe}
©
®
>
=
o)
0
(2]

Initialize the absolute encoder before performing homing. A

WISISAS 21Mosqay ° L
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9. Appendices

1. Absolute System

Initializing Encoder with Setup Panel

(Start Encoder initialization)

Connect all cables and wires.

(Connect the battery to the encoder as well.)

YES =——>

S the target axis near
the home position?

Can you move it close
0 the home position manually2

NO ====%

N

v

Setting Parameters
Auxiliary Function Mode

F mnr

ieade

Manual motion

=duy
Command Input motion

Turn the Servo ON and operate it

by host command or jogging.

(@ Set Parameter No.257.0to 1 or 2.
Multi-turn counter overflow detection

(@3 B setting Parameters

Parameter Setting Mode

P25 10r

1 : Disable
2 : Enable d) Parameter Saving Mode
@ Save the parameters and cycle power. 28 CALE_P

Did you disconnect

any cable or battery
2

Turn the control power on
and verify that “S-off” is
displayed.

If you shut down the control power without saving, the setting changes will not take effect.
After shutting off the control power, wait for at least 5 seconds before turning it back on.

Turn on the control power and (v
verify that Alarm No.18 is displayed.

%) At the same time, Alarms 20 and 21 occur.

)

(® Execute Encoder Clear by using the axillary

Subfnc |-G

@ Turn on the control power to the ampilifier.

function.
Execute Encoder Clear while the Servo is OFF.
Operation with the Servo being ON will cause
an alarm.

Press and hold for approximately 5 seconds
< until the display changes to .

1
=

Confirm

Turn on the control power,
and then verify that “S-off”

is displayed.

END

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.
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9. Appendices

1. Absolute System

Initializing Encoder with "Servo Studio”

STUDIO

Servo Studio

( 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 ===-%

“Servo Studio”
N Operation Manual

. B setting
h 4 @D Auxiliary Function Mode

?

Command Input motion.

Turn the servo ON, then move it
by host command, inching or jogging.

(@ 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.

with the amplifier by using “Servo Studio

Turn on the control power and start communicating

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.

Are you sure you want to execute Clear Encoder?

A

4. Click Clear encoder | _

/ Until checking the boxes, the Clear encoder

button does not work.

5. Click|_Yes |.

To clear the multi-turn data f you fEETVer _ /

6. Cycle the control power. ‘._,(’;);1

Coniin g

SD3 Series Instruction Manual
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9. Appendices

1. Absolute System

Initializing Encoder with "Servo Studio” (continued)

Step 3B

e - 1. Under the Alarms tab, check the following
— alarms that are occurring.

- o No. 18 Encoder error (circuit)

; No. 20 Encoder error (multi-turn data)

e No. 21 Encoder error (voltage drop)

The Setup Panel on the amplifier displays m

e e e S — 2. Under the Auxiliary functions tab, select Encoder.

o 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 |

7. Cycle the control power. e_d_):

Confiiy —

Turn on the control power and start communicating
with the amplifier by using "Servo Studio".

g s

el e 1. Under the Auxiliary functions tab, select Encoder.

EH— /

. 2. Click on Show Encoder Status.

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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9. Appendices

1. Absolute System

6. Obtaining Absolute Data

You can check the encoder absolute data using RS-485 Communications or "Servo Studio".

Checking Absolute Data using RS-485 Communication

>
xe}
©
®
>
=
o)
0
(2]

The RS-485 communications enable the host controller to obtain absolute data from the amplifier. To use RS-485
communications, set the following parameters.
Use the Setup Panel or "Servo Studio" for the parameter setup.

([~ Communications Manual: RS-485

RS-485 Communications | Setting

Set the address for RS-485 Communication.

Communication Default: 1 4.0

WISISAS 21Mosqay ° L

Address Setting: 1 to 32
Communication Enable or disable RS-485 Communication.
’ ne 0 8.0
Switch Select "1".
Adjust response timing from the amplifier. Adjust it to satisfy
Minimum the communication specification of the host controller. 110
response time Default: 3 ms '

Range: 0 to 255 ms

Example of communication commands to obtain absolute data

Transmit data ¥: 24 01 00 11 00 C3 OA 94
Response data :26 01 80 11 OO OO OO OO0 OO OO

absolute data an error detection

unit: encoder pulse segment.
the number of bytes in data: 4 bytes (unsigned)

*) This example is a command sent to the amplifier at Address 1.
If the command is sent to another amplifier at an address other than Address 1, the error detection
segment in the command is different from this example.

(=3~ Communications Manual: RS-485

(3> Page 26 Encoder/Rotor mechanical angle (integrated value)
in List of Status Variables
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9. Appendices

1. Absolute System

Get Absolute Data by Using "Servo Studio”

(Start "Servo Studio" and start communicating with the amplifier)

Servo Studio
Use the [Status monitor] tab.
m  sevsudo
FleFl Hep i)
Conmect  Discorrect Port [COME - Addrezs [1 il . . .
B m,_m_i,,mh__. 2 1. Display the Status monitor view.
: s 2. Select Encoder/Rotor mechanical angle
- 4 d NI i~ (integrated value)
- - - : . o Encoder mechanical angle (integrated value) - Q
: : - (=Absolute data)
* Tt Sgre i
e [ - 3. Set the sampling cycle, and then click
Semping gue [ B o usettscsaias | In aperaticn | ' . A i ’
e Data capture continues until you click| Stop recording .
) (2= == ; v
' L2t M
ECM:I The control gain setis vakd.
Use the [Auxiliary functions] tab.
FleFl Hep i)
Conmect  Discorrect Port [COME - Addrezs [1

]
Cavmmmce o Btinga | Panmai | W tems e | Wavato Evspics | Sics i | s [ T | P i | M| Aoy s
..w 1. Under the Auxiliary functions tab, select Encoder.

otk e gy thar Ercndar ias, b nste That i e i

} :;uowwlnwmlvswm 2 Cl|ck on ’m'

W sanear putpul omORts0a setolnge [ asten e san
T |Mubeiuien AT snicr ssnmanization | Clear ancis - =
3 |resen Char e -

Lnsarehage e T
G [Ier——

3. Encoder data is displayed.

Encoder mechanical angle (1 rotation) - @
Encoder Multi-turn data @

ECM:I The control gain st is vaiil

The formula to calculate the absolute data

Below is the formula to derive absolute data (Encoder mechanical angle (integrated value) ).

Q = @ + @)( 217 Q: Encoder mechanical angle (integrated value)
(=Absolute data)

@: Encoder mechanical angle (1 rotation)

@: Encoder Multi-turn data

12 SD3 Series Instruction Manual



9. Appendices
1. Absolute System

7. Alarm

By using "Servo Studio”, 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.

1. Click on the Alarms tab.

>
o
°
®
>
o
O
[0}
(2]

2. Check the alarms that are occurring.

WISISAS 21Mosqay ° L

I m 1 Th ok o g i
Alarm Description Symptoms and Remedy

- Multi-turn data of the encoder has exceeded the specification.
- Check the setting of Absolute system (N0.257.0).
- Verify that rotational data is no higher than 32,767 rotations.

Encoder error

" (multi-turn counter overflow)

- Anomaly of the encoder itself.
Encoder error - Check the alarm details.

1% (circuit)

(== Page 14 Encoder Alarms

- Multi-turn data being reset.
- Check for the encoder cable connection problems such as poor pin
Encoder error
20 (multi-turn data) contact.
- 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.

SD3 Series Instruction Manual 13



9. Appendices

1. Absolute System

Encoder Alarms

Use "Servo Studio" 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 "Servo Studio".

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.

2.Check alarms that are occurring.

!

m 1 Thos coot ot o i 11 vt

Description of Symptom

Multi-turn sensor error occurred during backup, or speed error

0 speed error occurred upon the control power on.

Angle sensor output

Amplitude error Abnormal amplitude of Angle sensor output amplitude.

2 ’V‘“‘t"t”rf‘ ABS >Ensor 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 [E- -5 {])
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 "Servo Studio.
The battery voltage is checked at the time of power turning on and every hour afterwards.

14 SD3 Series Instruction Manual



9. Appendices

2. Function

1. Emergency Stop

When you open User I/0O E-STOP, Emergency Stop Status becomes ON.

Servo-OFF triggers deceleration stop and motor motion stops.

No alarm is output. A warning is output by parameter settings. Close E-STOP to cancel Emergency Stop Status to
resume motor operation.

The emergency stop function is always enabled regardless parameter settings; however, you need to set related
parameters so that a warning is output upon Emergency Stop Status ON.

>
xe}
©
®
>
=
o)
0
(2]

suondund g

If you close E-STOP to turn Emergency Stop Status off while A

SVON is being input, any command input immediately
starts motor motion. A

Deceleration Stop Setup

When you open User I/0O SVON or E-STOP while operating the motor, the motor makes a deceleration stop according
to the method predetermined by parameters.

While driving the motor Deceleration Stop

( N s - -
Servo OFF Servo OFF triggers a deceleration stop and
Opening User 1/0 SVON or E-Stop triggers motor motion stops.
Servo OFF to stop the motor motion. No.224.0 Deceleration stop: Method (upon Servo Off)

[Opened SVON. J 0 : free run

'E‘.ﬂ

EE No.232.1 Status during free-run
» b No0.224.3 DBRK output after stopping
1 : short brake

=] (No related parameters)
[Opened E-STOP. J P
L ) 2 : quick stop
N
Warning Output STO-) Smoothing filter
No.225.2 Switch
No0.229.0 Moving average counter

No0.225.0 switch Motion control
No.225.1 timing No.236.0 Extension Time
No. 12.0 latch time No0.239.0 Deceleration time

No.232.2 Short brake operation
. after a stop
3 : dynamic Brake

STOR) No.224.3 DBRK output after stopping

\

. J/
~N

Brake operation

(brake-equipped motor)
No.232.3 Timing
No.234.0 Delay time
No.235.0 Rotational speed

SD3 Series Instruction Manual 15



9. Appendices
3. Technical Data

Amplifier [Sowll [1oow] Boow =oow 7sow
—
e Reloy . AR 28 P Y
U= —
npu Voltage | h t
fter e £ Ivottage Y
L2 o —— |detection S /
X W,
NN N |Over current
B1 o detection
B2 o
Gate drive
\Voltage
detection
FG o—|
% % Insulation E% E% E%
) SG
Eg@. Setting panel
CN3[J—8 Input filter
Insulation
——_Control power DC 24 V @ML [FoEn STty
1/O power supply 24 V. 5
o (-
Pulse train command input 7] .
CN1 MPU CN2
Analog command input
Encoder output Interface circuit__J=—
L | RS-485 Interface circuit |‘>
Amplifier LIkwW ] 15w 2xw
—
Fuse Rela V. . G A"
L1 o= - i \
Voltage | h t
Input Pnr%‘tsecﬁgnyen L [vottage DC/DC AAL
L2 o f'ltp —— [detection vy
Fuse o Rela'_|_1
| L ! W
Cha== Inrush c_urrentzs N N N |Over current
B1 o protection detection
B2 o
Gate drive

\Voltage
detection

% Eﬂ Insulation

FGo—
SG

;; [ Setting panel

CN3 - USB
Insulation

Control power DC 24 V.
1/O power supply 24 V
/0

Input filter

Internal power supply

\/

i
4]

Interface circuit

Pulse train command input

MPU CN2

CN1

Analog command input
Encoder output
RS-485

Interface circuit Ik
Interface circuit |4>
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9. Appendices

4. Status Display

1. Introduction

You can see status data by using the Setup Panel, "Servo Studio" or RS-485 communication.

- For information on how to display status information using the Setup Panel or "Servo Studio”, refer to [E Setting
Parameters

- The following communication commands are available for RS-485 communication.
Command Code

The status value specified by a status number is displayed

GET_STATE_VALUE_2 10 in the 2-byte unit.
GET_STATE_VALUE 4 11 The status value specified by a status number is displayed

in the 4-byte unit.

*) Command code is a hexadecimal number.
(I35~ Communications Manual: RS-485

The number in the parentheses is hexadecimal.

/

Status No. /

This item indicates the status of the alarm occurring inside of the amplifier.

SEERERZEnEE 24 01 00 11 00 00 E3 BB

Example of Transmit Command via RS-485 communication
(Example: When sending a command to the amplifier of Address 1)

The command example is for reference only.
- Be sure to carefully review 8) Setting Parameters and the Communication Manual: RS-485
@ communication to become familiar with how to use communications commands. A
- Be sure that the data to be written is within the range between the predetermined
upper bound and lower bound.

Note

This manual uses the following two types of pulse units to explain status variables.

Unit of Encoder pulse
This unit is pulse count of the amplifier control block, based on the pulses equivalent to single turn of the motor

which is 17-bit. It is a pulse value resulting from division/ multiplication in the amplifier.

Unit of 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.

SD3 Series Instruction Manual 17
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9. Appendices

4. Status Display

2. List of Status Variables

Status No._| Status Variable
0 -

Alarm Page 19

16 17O Status - Page 20
22 Warning Output - Page 21
24 Control Component Temperature C Page 21
33 Pulse Train Command Input (position) command pulse Page 21
35 Pulse Train Command Input (speed) Eﬁigggg Zi E?Ok\\//vv tt(c; ZSK?N\;V) Page 21
49 Analog Velocity Command r/min Page 22
64 Positioning Status = Page 22
65 Internal Command Value encoder pulse Page 22
67 Position Feedback encoder pulse Page 22
69 Position Deviation encoder pulse Page 23
74 ABS Position Command command pulse Page 23
76 Absolute Position Feedback command pulse Page 24
78 Command Position Deviation command pulse Page 24
80 ABS Position Deviation command pulse Page 24
97 Speed Command Value r/min Page 24
98 Speed Feedback r/min Page 25
99 Speed Deviation r/min Page 25
13 Torque Command Value 0.1% Page 25
131 Load Factor digit Page 26
132 Load Factor(%) 1) % Page 26
194 (Es?rfgl(i iréﬁosz[uzf Al Chle encoder pulse Page 26
195 ngé);g;é%o\t/g[ur;echanical angle encoder pulse Page 26
205 Encoder Temperature C Page 26
206 Encoder Battery Voltage 0.1V Page 27
216 Encoder Communication Retry Count times Page 27
218 Encoder Data Error Count times Page 27
228 Regeneration Status - Page 28
232 Primary Circuit Power Supply Voltage 0.1V Page 28
288 Logical 17O Input ¢2) = Page 29
296 Logical 1/0 Output 2 - Page 30
371 Inertia Ratio Estimate % Page 31

=1) "Servo Studio”

only

*2) RS-485 communication only

Note: The amplifier version can be checked in "Servo Studio".

(I==" "Servo Studio” Operation Manual
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9. Appendices

4. Status Display

Status

Status

Alarm

‘ Bytes ‘ Signed

(Hexadecim.al number) 0 (00)

Description

3. Details of Each Status Variable

This item indicates the status of the alarm occurring inside of the amplifier.

eeEREOEIEY 24 01 00 11 00 00 E3 BB

Relations between RS-485 Communication Command and Bit Tables

Transmit d(ata:

Response data:

24 01 00

byte)

26 01 80

(byte)

s

00 00 E3 BB

Alarm status Error detection

I S

a

[31]30]29]28][27]26]25]24] [23]22]21]20] [19] 18] 17]16] [tifiofo8][7]e[5]4][3]2]1]0]

0

0 0/1 0 0/10/10/10/1 0/10/10/10/1 0/10/10/10/1

0/10/1 0 0/1 0/10/10/10/1 0/10/10/10/1 0 0/10/10/1

W[N] N[N NN[[N] == ==
=S| O|| IS W=D O [|oo|| ||

Encoder error (Received data)
Encoder error (no response)
Encoder error (circuitry)
Encoder error (communication)

Encoder error (multi-turn data)
Encoder error (voltage drop)
Voltage error (control power)
Switch circuitry error

Overcurrent error
Inverter error 1
Inverter error 2
Current sensor error

Encoder error (overheat)

Voltage drop (inside the amplifier)

(Reserved)
(Reserved)

[0] System error
EEPROM data error
Product code error

(Reserved)

Overspeed error
Speed deviation error

IE] Position deviation error
Overload error

Command overspeed error

Encoder pulse Output frequency error

Internal Position Command overflow error Homing failure
Encoder error (multi-turn counter overflow)

Overheat error

(Reserved)

Overvoltage error

Power supply error (primary circuit power)

EE ElElell] &

(== H Troubleshooting

SD3 Series Instruction Manual
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9. Appendices
4. Status Display

/0 Status
Status No.
16 (10)

‘ Bytes ‘ Signed

Description

[status monitor]

This item indicated the I/O Status of the CN1 connector.

You can check the I/O Status under [waveform monitor] and [status monitor] in "Servo Studio".
[waveform monitor] displays total value of I/O bits in decimal.

displays 170 bits in binary.

Encoder z-phase output (OCZ) is always fixed to 0.

2401 00 10 00 10 C6 BA

Relations between RS-485 Communication Command and Bit Tables

Transmit data:
(byte)

24 01

00

10 00
1/0

10 C6 BA

Responseda(ga:) 24 01 80 10 () ()
- /

General-Purpose Input ,/General—Purpose Output/

[s[ra[3[12)[11fro] o[ 8 ][ 7[e[s[4][3]2]1]0] o

0/1°0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0 0/1 0/1 0/1 0/1 0/1

Error detection

Preset Standard | Option 1 | Option 2 | Standard | Option | Standard | Standard | Standard
0 MRBK PM1 MRBK
oo 1 SERVO PM2 SERVO
\gg 2 POSIN MEND | PM3 (Reserved)
o 3| Reserved) | HEND | WARN1 HEND (Reserved)
?Ss 4| T-LIMIT [MENDA [ TMIT MEND/ T-LIMIT
5 OCZ (always fixed to 0)
6 SRDY DBRK SRDY ‘ SERVO SRDY
7 ALM
8 SVON
9 RESET RESET/PCLR RESET
\g@ 10 HOLD RCSTART1 HOLD | VCRUN1| HOLD
- g 11 PCLR PCSEL1 (Reserved) | VCRUN2| (Reserved)
_%? 12| (Reserved) | HOME | E-STOP PCSEL2 (Reserved) | VCSEL1 | (Reserved)
% 13 CCWL PCSEL3 CCWL |VCSEL2 | CCWL
14 CWL PCSEL4 | HOME | CWL VCSEL3 | CWL
15 TLSEL1 ORG TLSEL1

20
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9. Appendices
4. Status Display

Status Warning Output ‘ Bytes ‘ Signed

Status No. 22 (1 6)

(Hexadecimal number)

Description The warning detail is returned in a bit field format.

sadlpuaddy 6

eeEREOEEY 24 01 00 10 00 16 A6 7C

Relations between Warning Output and Bit Tables

Transmitdata: 24 01 00 10 00 16 A6 7C

(byte) Warning status Error detection

Response(bdy?e’)ca: 24 01 80 10F @ (++) ()

[s[afis]e2] [ifiof o8 | [7T6 5] 4][3[2] 1]0]
o 0 0 0 O 0 0 0,0 O O 0/ 0/10/10/10/L

* Warning No.
[8]~[1§ (Reserved) [0] 900 Encoder overheat detection
901 Encoder battery voltage drop error detection
902 Emergency stop
903 Encoder communication warning
904 Excessive position deviation

[5]~[7] (Reserved)

Aeydsiq snieis i

Control Component Temperature ‘ Bytes ‘ Signed

Status
(Hexadecimal number) 24 (1 8)
Descriotion Indicates the temperature at the amplifier control block.
P Install the ampilifier in a place where the temperature at the control block will not exceed 85C.
[@nELCRSEIE 24 01 00 10 00 18 47 B2
Pulse Train Command Input (position) JE4IS

Status No. [/
EER 3 1) commandpuise| [ | e

The pulse count being output from the host controller is returned.

Description

240100 11 00 21 D7 F8
Pulse Train Command Input
atus
(speed)

command pulse/160 u's

Status No. (750 W or less) E

(Hexadecimal number) 35 (23) command pu[se/zoO Us = yes
(1 kW to 2 kW)

o The speed value derived from using differentials of Pulse train command (position) at each
Description ;
160 or 200 u s is returned.

2401 00 10 00 23 CO 8A

SD3 Series Instruction Manual 21



9. Appendices

4. Status Display

Status No. ) 49 (31) r/min Q yes

(Hexadecimal number,

Analog Velocity Command ‘ Bytes ‘ Signed

Indicates the value of the analog speed command being input to the amplifier.

In Analog Velocity Command mode, by measuring this value (in the waveform data displayed
in "Servo Studio") and the value of speed deviation at the same time, you can check the
command response and vibration.

2401 00 10 00 31 F2 F9

Status Positioning Status
Status No. 64 (40)

(Hexadecimal number)

Description

Indicates whether positioning is completed or not
Description 0: Not completed
1: Completed

[@NNENCRSEIE 24 01 00 10 00 40 9C 4F

Internal Command Value

Status No.
(Hexadecimal number) 65 (41) encoder pulse

yes

Indicates the command value being input to the positioning loop.
Description This is a value of the pulse command input (position) or a value of internal position command
divided/multiplied and smoothed.

240100 11 00 41 BB SE
Position Feedback

Status No. [/
(Hexadecimal number) 67 (43) encoder pulse 4 yes
Description Indicates the position data of the motor returned from the encoder to the amplifier.

[@INNENCRSERIIE 24 01 00 11 0043 9B 1C
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9. Appendices
4. Status Display

Status No. 69 (45) encoder pulse

(Hexadecimal number)

yes

Position Deviation ‘ Bytes ‘ Signed

Indicates deviation between the position command and position feedback.

>
xe}
©
®
>
=
o)
0
(2]

This value is important for tuning in position control mode, enabling you to do the following:
To check the positioning time—for the position deviation to settle into your desired range
after the pulse train command became 0—and vibration.

To adjust gains such that the positioning time will be shorter and vibration will be suppressed,
so the specifications for the equipment will be satisfied

Description

To check resonant frequency, in case of equipment vibration, by using waveforms of position
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 (No.80.0)

- Filter 4 (Smoothing filter 2) Moving average counter (No.81.0)

2401 00 11 00 45 FB DA

ABS Position Command ‘ Bytes ‘ Signed
Status No. |
74 @m commans pise| gl | e

Description This indicates a position command value based on the home-position offset.

2401 00 11 00 4A OA 35

Aeydsiq snieis i
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9. Appendices

4. Status Display

Absolute Position Feedback ‘ Bytes ‘ Signed
Status No. |
76 4O command pise| gl | e

Description Indicates the absolute position data returned from the encoder to the amplifier.

2401 00 11 00 4C 6A F3

Command Position Deviation ‘ Bytes ‘ Signed
Status No. .
78 (4E) command pulse Eé yes

Description Indicates the deviation between a position command value and the feedbacked position value.

2401 00 11 00 4E 4A B1

ABS Position Deviation ‘ Bytes ‘ Signed
Stat [o} r
80 (50) command ise | GG | e

Indicates the deviation between a value of ABS Position Command (Status No.74) and
the value of ABS Positioning Feedback (Status No.76).

24 01 00 10 00 50 BO 4E

Speed Command Value ‘ Bytes ‘ Signed
Status No. .
97 @) o | B[ e

Indicates the command value being input from the position loop (in Position Control mode)
or analog speed command (in Analog Speed Control mode) to the speed loop.

Description

While tuning, by measuring this value (waveform data displayed in "Servo Studio") and
position deviation (or speed deviation) at the same time, you can check command response
Description 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.

2401 00 10 00 61 A8 OC
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9. Appendices

4. Status Display

Speed Feedback ‘ Bytes ‘ Signed
Status No. !
9 (62) o | B[ e

Indicates the speed value returned from the encoder to the amplifier.
With this, you can check command response and motor rotational speed.

2401 00 10 00 62 98 6F

Status No. ]
A 00 (3 o | B[ e

Deviation between the speed command and the speed feedback.

Description

>
xe}
©
®
>
=
o)
0
(2]
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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

2401 00 10 00 63 88 4E

Torque Command Value
Statu g
13 o e | B[ =

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
Description predetermined_time will have elapses.
Torqgue saturation causes slow response. Take countermeasures.
For example,
@ Set Position command filter.
- Filter 1 (Smoothing filter 1) Moving average counter (No.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.

2401 00 10 00 71 BA 3D
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9. Appendices
4. Status Display

(Sl-Esgjjeglr%al number) 1 31 (83) dlglt Q no
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)

2401 00 10 00 71 BA 3D
Load Factor (%) ‘ Bytes ‘ Signed

Status No. 132 (9 % N no

(Hexadecimal number)

Description The motor load factor is presented in%. ("Servo Studio" only)

Command example

Encoder/rotor mechanical angle
(single-turn value)

194 (C2) encoder pulse % no

‘ Bytes ‘ Signed

Indicates single-turn data of the motor. It is presented in 0 - 131,072 (17bit).
This value is an absolute value.

2401 00 11 00 C2 1A B5

Status Encoder/rotor mechanical angle sime | Ghmned
(integrated value)
. [
(SIE:E:dS gal number) 195 (C3) encoder pulse 2 yes

This indicates multi-turn data of the motor.
It is presented as a total of encoder feedback pulses.
Description ( Single-turn value )+( 2" x Encoder Multi-turn data )

Description

This item is the absolute data if you are using an absolute encoder.

eeEREOEEY 24 01 00 11 00 C3 OA 94

Encoder temperature ‘ Bytes ‘ Signed

Status No. 205 (CD)

(Hexadecimal number,

Description Indicates the encoder internal temperature. (for reference only)

eeERCIRENE 24 01 00 10 00 CD DC 6A
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9. Appendices
4. Status Display

Encoder battery voltage

Status No. 206 (CE)

(Hexadecimal number,

Description Indicates the voltage of the encoder backup battery.

2401 00 10 00 CE EC 09
Encoder communication retry times

Status No. 216 (D8) times E no

(Hexadecimal number)

>
xe}
©
®
>
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Aeydsig smess

Description Indicates the communication retry count upon encoder communication error.

2401 00 10 00 D8 9E FE
Encoder Data Error Counter

Status No. 218 (DA) times Q no

(Hexadecimal number,

Description Indicates the cumulative count of errors in receiving encoder data.

@INNENCRSERE 24 01 00 10 00 DA BE BC
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9. Appendices

4. Status Display

Regeneration Status ‘ Bytes ‘ Signed
Status No.
228 €0 I

This item indicates the regeneration status of the amplifier power circuit.

Setup Panel
Description (== E Setting Parameters Setup Panel

"Servo Studio”
[waveform monitor] displays total value of 170 bits in decimal.
[status monitor] displays 1/O bits in binary.

2401 00 10 00 E4 69 21

Relations between RS-485 Communication Command and Bit Tables

Transmitdata: 24 01 00 10 00 E4 69 21

(byte) ) )
ve Regeneration Status ~ Error detection

Responsedata: 24 01 80 10 [E& (-3 ()
/ /

(byte)

[s[ra13]12) [1afio] o | s |[7 6 T5 4] [B]2]1] 0] o
- - - - - -01o1r - - - - - - = 0/l ---1:Beingoutput

o] | Name and Meaning

Regeneration control output 0
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. 256
You need to connect a regenerative resistor to the amplifier.

Regeneration voltage threshold
9 Indicates the primary circuit power voltage has reached the threshold. 5 12
A power error, or[EF=_15]. will occur if the regenerative resistor is not connected.

Primary Circuit Power Voltage

Status No. 232 (E8)

(Hexadecimal number,

Description Indicates the primary circuit power voltage (for reference only).

eeERIOEEY 24 01 00 10 00 E8 A8 AD
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9. Appendices
4. Status Display

Status No. ) 288 (120)

(Hexadecimal number,

Indicates the logic I/O input status inside the amplifier. (RS-485 Communication only)

>
xe}
©
®
>
=
o)
0
(2]

Use this item while operating the motor with the point table in Internal Position Command
mode using RS-485 communication with the host controller.

Description

([~ Communications Manual: RS-485

2401 00 11 01 20 F4 E8

Relations between Logic I/0 input command and Bit Tables

Aeydsiq snieis i

Transmitdata: 24 01 00 11 01 20 F4 E8

(byte)
Logic I/O input status Error detection

Responsedata: 26 01 80 11 E () (- )

7 Pl

[15]8a] 312 O 58] (76T S T (BI2 o .,

- - 0/10/1 0/10/1 = 0/1 - 0/10/10/1 0/1 - - - 0/1 - 01 - = - - - 01

4

(Reserved)

=

=]
v
<
©]
P

Servo ON

19

T
O
<
m

Homing start

ORG Home position sensor
PCPAUSE Pause

PCCANCEL Cancel

(Reserved) (Reserved)

PCSTART1 Start Forward Rotation
(Reserved)

PCSEL1 Point No. Select 1

PCSEL2 Point No. Select 2

PCSEL3 Point No. Select 3
PCSEL4 Point No. Select 4 TLSEL1 Torque Limit

(Reserved)

Alarm Reset/
RESET/PCLR Deviation Counter Clear

W W[N] [\SRENSREN SRS} (NSRRNSRIN SRR S —_

=1 ~N| ||| I =] e
—_— — — — —

EEE EEEE BEREE EEE

} (Reserved)
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9. Appendices
4. Status Display

‘ Bytes ‘ Signed

Status No.
(Hexadecimal number)

296 (128)

Logic 1/0 output

Indicates the logic I/O output status of the amplifier. (RS-485 Communication only)

Us this during the point table operation in Internal Position Command mode by using RS-485
communication from the host controller.

Description

([~ Communications Manual: RS-485

2401 00 11 01 28 75 EO

Relations between Logic I/0 output command and Bit Tables

Transmitdata 24 01 00 11 01

(byte) .
Logic I70 output status

Response data: 26 01 80 11 Bl

)
/ LN

[A30[39[28) 27 26]25]24) B[22 21 o) [S]S[iA]ie] [1S[Falia] 2] [ o] & | [ o 5 [

0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1

28 75 EO

Error detection

=

OSIN  Positioning complete

P
} (Reserved)

SREDY Servo ready
[6] T-LIMIT Torque Limiting
(Reserved)

(Reserved)

MEND Motion complete
PAUSED Pause
HEND  Homing complete

[-IE EEE]

[~]

(Reserved)

PM1 Point No. Select 1
PM2 Point No. Select 2
PM3 Point No. Select 3

PM4 Point No. Select 4

MBRK  Brake release
} (Reserved)

HE

SERVO Servo status

(Reserved) ALM

Alarm OUTPUT

N[ N]] B [\SERNSRENSRERS] —_ || ==
N[N W=D O [0

. MEND/T-LIMIT Motion complete/
1| (Reserved) Torque limiting

=]

(Reserved)
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9. Appendices
4. Status Display

Status Inertia Ratio Estimate ‘ Bytes ‘ Signed

71079

(Hexadecimal number)

>
xe}
©
®
>
=
o)
0
(2]

Description This item indicates the inertia ratio value estimated in auto turning.

24 01 00 10 01 73 A9 4E

Aeydsiq snieis i
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9. Appendices

5. How to set Pulse train command: Input filter (No.33.0)

Pulse Train Command Input Filter (N0.33.0) is a function to reduce malfunction caused by noise.
Select a value for the pulse width that you want the filter to pass Pulse Train Command input signal.
Pulse Train Command input is open collector, be sure to select the best filter.

() recommended when input

0 No filter 8 600 (500 kHz)

1 25 9 800

2 50 (4 MH) 10 1,000

3 100 i 1,200

4 150 (2 MH2) 12 1600 (250 kH2)
5 200 13 2,000

6 300 (1 MH2) 14 2,300

7 400 15 3,100

Tip for Filter Setup
- When the input frequency is high, select a small passing pulse width.

- To improve noise resistance, select a larger passing pulse width.

T i

Input pulse

The minirmum‘value of t1 or t2 is the passing pulse width.

- Set the passing pulse width to be 1/3 to 1/2 of the input pulse width.
Example: Input pulse of 2 MHz with 50% duty cycle
Because the input pulse width is 250 ns, set N0.33.0 to 3 or 4 so that pulses to pass the filter will be 125 ns or
less. (The default is 4)

| 2 MHz |
! (500 ns) i

Input pulse

Passing pulse width —e—smi——£2-1> =220 [ 125 ns (=250 ns/2)
1 (250 ns) |

Input pulse width  +a——
'Duty50 %

Selecting the best filter value using the pulse frequency by pulse duty cycle matrix

50 30 20 10

Pulse Frequency
100 kHz 12 M 10 8 6
200 kHz 9 8 7 6 4
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