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Preface

Thank you for purchasing this product. This manual provides information about the ASDA-B3 series servo
drives (B3) and the ECM-B3 and ECM-A3 series servo motors.
This manual includes:
B Installation and inspection of servo drive and servo motor
Servo structure and wiring diagram
Instructions for test operation
Instructions for servo tuning
Description of motion control
Description of parameters
Description of communication protocol

Troubleshooting

Inspection and maintenance

ASDA-B3 product features:
B New control algorithm: overcomes the problems of a lack of stiffness or flexibility in the
machine structure.
Automatic tuning function: user-friendly and allows you to complete tuning easily.
Gain adjustment function: automatically detects changes in the inertia and improves the
control precision.
B New generation of the ECM-B3 series servo motor: a compact size servo motor meets the

need for reducing the size and weight of the equipment structures.

How to use this manual:
Use this manual as a reference when installing, setting up, using, and maintaining the servo drive.

Before initiating the tuning or setup process, read Chapters 1 to 5.

Delta technical services:
Consult your Delta equipment distributor or Delta Customer Service Center if you encounter any

problems.



Safety Precautions

ASDA-B3 is a high resolution, open type servo drive. It should be installed in a shielded control box during
operation. This product uses precise feedback control and a digital signal processor (DSP) with high-speed
calculation functions to control the current output generated by IGBT to operate three-phase permanent

magnet synchronous motors (PMSM) and to achieve precise positioning.

The ASDA-B3 series are used in industrial applications and should be installed in the control box.
Servo drives, wires, and motors should all be installed in an environment which complies with the minimum

requirement of UL50 Type 1.

Pay special attention to the following safety precautions at all times during inspection, installation, wiring,

operation, maintenance, and examination of the servo drive.

The symbols of “DANGER”, “WARNING”, and “STOP” indicate:

@ Danger. May cause severe or fatal injuries to personnel if the instructions are not
followed.

Warning. May cause moderate injury to personnel, or lead to several damage or even

malfunction of the product if the instructions are not followed.
WARNING

Absolutely prohibited activities. May cause serious damage or even malfunction of the
Pl product if the instructions are not followed.

Inspection

@ Follow the instructions when using the B3 servo drive and servo motor, or it may cause fire or

malfunction.

Installation

@ Do not expose the product to an environment containing vapor, corrosive gas, inflammable

gas, or other foreign matter to reduce the risk of electric shock or fire.
Wiring

B Connect the ground terminals to class-3 ground system. Ground resistance should not
exceed 100 Q. Improper grounding may result in electric shock or fire.
B Do not connect the three-phase source to the motor output terminals U, V, and W,
@ or it may cause personnel injury or fire.
Tighten the screws of the power and motor output terminals, or it may cause fire.
When wiring, refer to the description of wire selection in Chapter 3 to prevent any

danger.



Operation

WARNING |

‘ During the operation, do not touch any rotating motor parts, or it may cause personnel injury.

Before operating the machine, change the servo parameter setting according to the
application. If the parameters are not adjusted to the correct values, it may lead to
malfunction of the machine or the operation might be out of control.

Ensure you can activate the emergency stop before operating the machine.

When applying power, make sure the motor is not rotating because of inertia of the

machine or other causes.

To avoid accidents, remove all units during the first test run, so that the motor is
operating without any load.

If you fail to operate the servo motor properly after it is connected to the equipment,

it may damage the equipment and lead to personnel injury.

In order to reduce the danger, make sure the servo motor can operate normally without
load. Then try operating the motor with load.

Do not touch the heat sink of the servo drive when it is operating to avoid scalding.

Maintenance and Inspection

Do not touch the internal parts of the servo drive and servo motor, or it may cause
electric shock.

Do not disassemble the servo drive panel when the power is on, or it may cause
electric shock.

After turning off the power, do not touch the wiring terminals until the charging light is
off, or the residual voltage may cause electric shock.

Do not disassemble the servo motor, or it may cause electric shock or personnel injury.
Do not change the wiring when the power is on, or it may cause electric shock or
personnel injury.

Only qualified electricians can install, wire, and maintain the servo drive and servo motor.



Main Circuit Wiring

B Do not put the power cable and signal cable in the same channel or bond them together.
Separate the power cable and signal cable by at least 30 centimeters (11.8 inches).

B Use stranded wires and multi-core shielded-pair wires for signal cables and encoder
(PG) feedback cables. The maximum length of the signal input cable is 3 meters
(9.84 feet) and the maximum length of the PG feedback cable is 20 meters (65.62 feet).

WARNING

B High voltage may remain in the servo drive after the power is turned off. Wait until the

“CHARGE” indicator is off before performing inspection.

Do not repeatedly turn the power on and off. If continuous power on and off is needed,

wait one minute between intervals.

Terminal Wiring of the Main Circuit

B When wiring, securely tighten the screws of the terminal block.
B When wiring, do not short-circuit the wire with adjacent wires.

WARNING
B Before applying power, inspect and ensure that the wiring is correct.

Leakage Current

The leakage current of the servo drive is greater than 3.5 mA.
According to the IEC 61800-5-1 standards, the wires must comply with one of the
following specifications to ensure proper grounding:
1. Copper wire cross-sectional area is at least 10 mm?2.
e 2. Aluminum wire cross-sectional area is at least 16 mm?Z.
Failure to comply with the specifications may result in personnel injury.

Before applying power, inspect and ensure that the wiring is correct.

Note: the content of this manual may be revised without prior notice. Download the latest version from Delta's website
at http://www.delta.com.tw/industrialautomation/.
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Before using the ASDA-B3 series servo drive, pay attention to the description of the
inspection, nameplate, and model type. You can find a suitable motor model for your
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Product Overview ASDA-B3

1.1 Components of the servo set

A complete servo set includes:
(1) A servo drive and a servo motor.

(2) A UVW motor power cable: one end of the U, V, and W wires connects to the servo drive

and the other end to the motor (optional purchase).

(3) A green ground wire: it connects to the ground terminal of the servo drive (optional

purchase).

(4) An encoder cable: one end of it connects to the encoder and the other end to the CN2 on

the servo drive (optional purchase).
(5) A 26-pin connector for CN1 (optional purchase for B30-F, M, and E models).
(6) A 44-pin connector for CN1 (optional purchase for B3c-L models).
(7) A 6-pin connector for CN2 (optional purchase).

(8) An RJ45 connector for CN3 and CN6, which you use for general (RS-485) communication

(optional purchase).
(9) A 4-pin connector for CN4 (Mini USB connector) (optional purchase).

(10) Power supply for the servo drive:

Model Control circuit Main circuit Regenerative resistor
100 W - 3.0 kw Lic, Loc terminal block | R, S, T terminal block P®, D, ¢, ©
terminal block

(11) One metal piece for short-circuiting the terminal block.

(12) An installation instruction sheet.
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1.2 Model overview
1.2.1 Nameplate information

ASDA-B3 series servo drive

B Nameplate information

A AELTA DELTA ELECTRONICS, INC
Model name ———-¢| MODEL:ASD-B3-0121-M pz[]' o
Capacity specification ————| POWER: 100W
Applicable power supply ————o | INPUT: 200~230V 3PH 50V60Hz 0.39A %
200~230V 1PH 50V60Hz 0.69A CERTIFIED 8
Rated power output ————| QUTPUT: 110V 0-250Hz 0.9A

SAFETV US:CA
E1 76972

r —®| B30121M0T18010001
_ | ;
Serial number and —_ L.
barcode .ﬁﬁ
Firmware version ———-e| 0.40 No.18, Xlnglong Rd., Taoyuan City 33068, Talwan

Designed by DELTA Taiwan MADE IN TAIWAN

WARNING 10 MINUIES BEFORS SERIGNOAT
MAY CAUSE ELECTRIC SHOCK.

GAUTION  ONOTTOUGH HEATSINK WHEN

CAUTION EMEHSER MANUAL BEFORE

@ USE PROPER GROUNDING TECHNIQUES )

[ | Serial number

B30121MO T 18 01 0001 (1) Model name

T (5 (3_) «:) E (2) Manufacturing plant (T.: Taoyuan; W: Wujiang)
(3) Year of production (18: year 2018)

(4) Week of production (from 1 to 52)

(5) Serial number (production sequence in a week,
starting from 0001)
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ECM series servo motor

B Nameplate information

N

p
A\ neTa AC SERVO MOTOR
Model name — — — — {e MODEL: ECM-A3H-CY0602RS0 SR we On
Applicable power supply — — — — {o |NPUT: VAC 110 A1.45 Ins.A EH[ \J
Rated power output — — — — {® QUTPUT: r/min 3000 N.m 0.64 kW 0.2
« NO.18, Xinglong Rd., Ef
Barcode and : l§  Taoyuan City 33068, Taiwan
serial number — " ES=8 ABCYB1JBW14230024 —
L Delta Electronics,Inc. MADE IN TAIWANJ

[ | Serial number

ABCYB1JB W 14 23 0024 (1) Model name
(1) (_2) (_3) (74) ®) (2) Manufacturing plant (T.: Taoyuan; W: Wujiang)
(3) Year of production (14: year 2014)
(4) Week of production (from 1 to 52)

(5) Serial number (production sequence in a week,
starting from 0001)

Note: the servo motor uses the certified voltage as the rated input voltage for operation, so the applicable

power supply is 110V.
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Product Overview

1.2.2 Model explanation

ASDA-B3 series servo drive

ASD-B3-04 21-M

o @ G & 6
(1) Product name
AC Servo Drive
(2) Series
B3 series
B3A series
B3B series
(3) Rated power output
Code Specification Code Specification Code Specification
01 100 W 07 750 W 20 2.0 kW
02 200 W 10 1.0 kW 30 3.0 kW
04 400 W 15 1.5 kW - -
(4) Input voltage and phase
21: 220V, single- / three-phase
23: 220V, three-phase
(5) Model code:
B3 series
Pulse Al
Code input voltage | PR mode | RS-485 | CANopen | DMCNET | EtherCAT | STO
P control
L o o o) o X X X X
M X o o X o X X X
F X o o X X o X X
E X o o X X X o X
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B3A series
Pulse ATELRY
Code . voltage | PR mode | RS-485 | CANopen | DMCNET | EtherCAT | STO
input
control
L o o o o X X X o
M o o o o o X X o
F o o o X X o X o
E o o o X X X o o
B3B series
Pulse ATELRY
Code input voltage | PR mode | RS-485 | CANopen | DMCNET | EtherCAT | STO
P control
L o o X o X X X X

Note: B3[] represents B3, B3A, or B3B in this manual.
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Product Overview

ECM-B3 series servo motor

1)

(2)

3)

(4)

()

(6)

ECM - B 3 M-C 2 0604 R S

D @B @ (6) (6 @) ® (9 10)@a1)

Product name

ECM: Electronic Commutation Motor

Servo type

B: general type servo motor

Series

3: 3d series

Inertia

M: medium inertia

L: low inertia

Rated voltage and speed

C: 220V and 3,000 rpm
E: 220V and 2,000 rpm
F: 220V and 1,500 rpm

Encoder type

1

A: 24-bit absolute magnetic optical encoder (resolution of single turn: 24-bit; multiple turns:

16-bit)

2: 24-bit incremental magnetic optical encoder (single-turn absolute)

P: 17-bit absolute magnetic encoder (resolution of single turn: 17-bit; multiple turns: 16-bit)

M: 17-bit incremental magnetic encoder (single-turn absolute)
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ASDA-B3
(7) Motor frame size
Code Specification Code Specification
04 40 mm 13 130 mm
06 60 mm 18 180 mm
08 80 mm - -
(8) Rated power output
Code Specification Code Specification
01 100 W 10 1.0 kW
02 200 W 15 1.5 kW
04 400 W 20 2.0 kw
07 750 W 30 3.0 kW
(9) Shaft type and oil seal
w/o brake with brake w/o brake with brake
w/o oil seal w/o oil seal with oil seal with oil seal
Round shaft ) . C* D
(with fixed screw holes)
- Keyway p* Q* R s
(with fixed screw holes)

Note: * indicates this model type is coming soon.

(10) Shaft diameter and connector type

S: standard shaft diameter and standard connectors.
7: special shaft diameter (14 mm)* and standard connectors.
J: standard shaft diameter and IP67 waterproof connectors.

K: special shaft diameter (14 mm)* and IP67 waterproof connectors.

Note: special shaft diameter is available for F80 400 W models.

(11) Special code

1: standard products
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Product Overview

ECM-A3 series servo motor

1)

(2)

3)

(4)

()

(6)

ECM - A 3 L-C 2 0604 R S

D @B @ (6) (6 @) ® (9 10)@a1)

Product name

ECM: Electronic Commutation Motor

Servo type

A: high-precision servo motor

Series

3: 3d series
Inertia
H: high inertia

L: low inertia

Rated voltage and speed

C: 220V and 3,000 rpm

Encoder type

1

Y: 24-bit absolute optical encoder (resolution of single turn: 24-bit; multiple turns: 16-bit)

1: 24-bit incremental optical encoder (single-turn absolute)

A: 24-bit absolute magnetic optical encoder (resolution of single turn: 24-bit; multiple turns:

16-bit)

2: 24-bit incremental magnetic optical encoder (single-turn absolute)
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(7) Motor frame size

Code Specification Code Specification
04 40 mm 08 80 mm
06 60 mm - -
(8) Rated power output
Code Specification Code Specification
OF 50 W 04 400 W
01 100 W 07 750 W
02 200 W - -
(9) Shaft type and oil seal
w/o brake with brake w/o brake with brake
w/o oil seal w/o oil seal with oil seal with oil seal
Round shaft ) . C D
(with fixed screw holes)
Keyway * *
(with fixed screw holes) P Q R S

Note: * indicates this model type is coming soon.

(10) Shaft diameter and connector type

S: standard shaft diameter and standard connectors.

7: special shaft diameter (14 mm)* and standard connectors.

J*: standard shaft diameter and IP67 waterproof connectors.

K*: special shaft diameter (14 mm)* and IP67 waterproof connectors.

Note: special shaft diameter is available for F80 400 W models.

(11) Special code

1: standard products

Z: refer to the note in Section A.2.8.
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1.3 ASDA-B3 servo drive and motor

Servo motor Servo drive
Rated / Output Rated | Max.
Inertia Max. Power (V\?) Model name torque | torque Model name
speed (N-m) | (N-m)
50 ECM-A3L-C[2l040F[3]4]1 | 0.159 | 0.557
ASD-B3[1l-0121-[2]
100 ECM-A3L-C[2l0401[3]4]1 | 0.32 | 1.12
200 ECM-A3L-C[2l0602(3]4l1 | 0.64 | 2.24 | ASD-B3[1-0221-[2]
Low
inertia 400 ECM-A3L-C[2l0604[3]4l1 | 1.27 | 4.45
ASD-B3[1l-0421-[2]
400 | ECM-A3L-C[20804[3]4]1 | 1.27 | 4.44
3000 /
6000 . 750 | ECM-A3L-C[20807(3I4]5] | 2.39 | 8.36 | AsD-B3[1-0721-2]
'PMSingle- /
‘T}ree' 100 Ecm-B3L-C[2l04013M4l1 = 0.32 | 1.12 | Asp-B3T-0121-2]
phase
200 | ecMm-B3M-C[2lo602(3]4]1 | 0.64 | 2.24 | ASD-B3[1-0221-[2]
400 | ecwm-B3M-c[2oe04[3]4l1 | 1.27 | 4.45
ASD-B3[1l-0421-[2]
400 | ecwm-B3M-c[2os0al3l4l1 | 1.27 | 4.45
750 | ecM-B3M-cl2logo7[3]4]1 2.4 8.4 | AsD-B3[1-0721-12]
“fﬁ;’:{f;" 1000 | Ecwm-B3M-E[2]1310(34]1 | 4.47 | 143 | AsD-B3[1)-1021-[2]
2000/ 1500 | Ecwm-B3M-E[2]1315(3[4]1 | 7.16 | 21.48 | AsD-B3[1)-1521-[2]
3000 rpm 2000 | EcMm-B3M-E[2]11320[3]4]1 | 9.55 | 28.65
ASD-B3[1l-2023-[2]
T‘;‘ree' 2000 | ECM-B3M-E[2l1820(3[411 = 9.55 | 28.65
——— phase
1500 /
3000 rpm 3000 | ECM-B3M-F[21830[3[4]1 | 19.1 | 57.29 | ASD-B3[1l-3023-2]
50 ECM-A3H-C[2040F[3]4]1 | 0.159 | 0.557
ASD-B3[1l-0121-[2]
100 | EcMm-A3H-c[2l0401(341 | 032 | 1.12
High = 3000/ Stiag'e'/ 200 | ECM-A3H-C2060238I4l1 @ 0.64 | 2.24 | ASD-B3[1-0221-2
P— ree-
inertia. 6000 rpm phase | 400 | EcM-A3H-C[2lo604[3]4]1 | 1.27 | 4.45
ASD-B3[1l-0421-[2]
400 | EcM-A3H-c[2logo4(3]4l1 | 1.27 | 4.44
750 | ECM-A3H-C[20807[3]4]5] | 2.39 = 8.36 | AsD-B3[1l-0721-12]

Note:

1. Inthe servo motor model name, represents the encoder type, represents the brake or

keyway / oil seal type, represents the shaft diameter and connector type, and represents the

special code.

2. In the servo drive model name, represents the product series and represents the model code.

3. B3, B3A, and B3B series servo drives are all compatible with the motors listed in the above table.
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ASDA-B3

1.4 Description of the drive interface
1.4.1 B3[_]-L models

7 00 0 000
CMQ @ SHIFT @I ﬁ — (8)
4
@10 OO
CHARGE v SET
[
g | [
@] | —
Al ©
Q
Lic | /08\0
(4)~— a8
“- L2c ogo
\ OOO
—— sl L
R, 090
L ses || NI|-— (10)
(5)-[ " S
Lec
|
———
|
(6)-—|| S || --- (11)
Gl
(=)l |- (12)
O —"
tROIOr)
No. ‘ Name Description
(2) - 7-segment display.
2) CHARGE Power indicator.
3) RST Main circuit power input terminal: connects to commercial power supply
(200 - 230 Vac, 50/ 60 Hz).
) Lic L Control circuit power input terminal: connects to single-phase power supply
16, bac (200 - 230 Vac, 50 / 60 Hz).
) Regenerative | Connects to an external regenerative resistor, external regenerative braking
resistor unit, or the built-in regenerative resistor.
Servo drive current output: connects to the motor power connector (U, V, W).
(6) uvw Do not connect to the main circuit power. Incorrect wiring will cause damage
to the servo drive.
@) Grounding Connect to the ground wire for the power and servo motor.
screws
(8) CN4 Mini USB connector: connects to PC.
9) CN3 MODBUS communication port connector.
(20) CN1 I/O signal interface: connects to PLC or controls 1/O.
(11) CN10 STO connector: only available on B3A series servo drives.
(12) CN2 Encoder connector: connects to the encoder.
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Product Overview

1.4.2 B3[ ]-M/B3[_]J-F models

AAELTII Du-j gACAZ()Z:IOx
ASDA-B3
(1) ---11-===- °
MODE ﬁ 8
(2) - © e
(- R
(3)-- N (@
>
ST
 —
Lic
(4)-- L
L L2c
———
r .
Zp 'i‘ -=-(10)
5)-—-|| &
(5)|| ¢
L (S]
————
dl
|| 5mm || A
(6) 2 --- (11)
L@
(] e
(=) Bl 12)
R OIOIE J
No. Name Description
(2) - 7-segment display.
2) CHARGE Power indicator.
Main circuit power input terminal: connects to commercial power supply
3) RST
(200 - 230 Vac, 50/ 60 Hz).
Control circuit power input terminal: connects to single-phase power supply
4) Lic, L
16, ke (200 - 230 Vac, 50 / 60 Hz).
) Regenerative | Connects to an external regenerative resistor, external regenerative braking
resistor unit, or the built-in regenerative resistor.
Servo drive current output: connects to the motor power connector (U, V, W).
(6) uvw Do not connect to the main circuit power. Incorrect wiring will cause damage
to the servo drive.
@) G;%‘:g\?v?g Connect to the ground wire for the power and servo motor.
(8) CN4 Mini USB connector: connects to PC.
CANopen (CN3) or DMCNET (CN6) high speed communication port
©) CN3 or CN6 connector.
(20) CN1 I/O signal interface: connects to PLC or controls 1/O.
(11) CN10 STO connector: only available on B3A series servo drives.
(12) CN2 Encoder connector: connects to the encoder.
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1.4.3 B3[_J-E models

79 007 0070 000 00
(1)1 5 O ©
MODE A SHIET @I ﬁ o (8)
4
@10 Q@O
CHARGE v SET EtherCAT
LIA N
(- R
- g | - @
)= | 6
8T
®: ERR 8
(4) o Lic | T
---(10)
(5)--
(6)~" - (11)
o |--- (12)
(7)-—-
No. Name Description
1) - 7-segment display.
2) CHARGE Power indicator.
3) RST Main circuit power input terminal: connects to commercial power supply
(200 - 230 Vac, 50/ 60 Hz).
@ Lic L Control circuit power input terminal: connects to single-phase power supply
16 e (200 - 230 Vac, 50 / 60 Hz).
®) Regenerative | Connects to an external regenerative resistor, external regenerative braking
resistor unit, or the built-in regenerative resistor.
Servo drive current output: connects to the motor power connector (U, V, W).
(6) uvw Do not connect to the main circuit power. Incorrect wiring will cause damage
to the servo drive.
@) Grounding Connect to the ground wire for the power and servo motor.
screws
(8) CN4 Mini USB connector: connects to PC.
9) CN6 EtherCAT high speed communication port connector.
(20) CN1 I/O signal interface: connects to PLC or controls 1/O.
(12) CN10 STO connector: only available on B3A series servo drives.
(12) CN2 Encoder connector: connects to the encoder.
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Installation

Follow the instructions in this chapter during installation. This chapter includes

information about the circuit breaker, fuse, EMI filter selection, and the regenerative

resistor.
2.1 Ambient StOrage CONAIIONS -+« +xrrrrrrrrtttaaaniiitii e 2.2
2.2 Ambient iNStallation CONMItIONS -« -+« xtxxcrrrertnmtnamnatatetaeatetaeaeenanans 2-3
2.3 Mounting dir€Ction @Nd SPACE :++++++++«xrrrrrrrreeannmrmtiiniiititaaaa i 2-4
2.4 Safety precautions for USING MOLOIS «««««««««ttteersrrmrummmiiiiiiaaaiiiie e 2.6
2.4.1 Troubleshooting for the motor operation and status -+« «-«-+ovovvviiinns 2-8
2.4.2 Mounting directions and precautions for the servo motor -+« «««-«ovoveveveiens 2-9
2.4.3 Precautions for using servo motor with oil seal -+« vovovvviii, 2-10
2.4.4 Precautions for USING COUPIINGS «+++++xrrrrrrrrrrreannniiiiiiiiiia, 2-10
2.4.5 Oil and water prevention measures for the servo motor--«-«-«--ovovvennn. 2-11
2.4.6 Measures to suppress temperature increase of the servo motor ---------. 2-12
2.5 Specifications for the circuit breaker and fuse ««-«+«-ovovveviviii 2-13
2.6 Installation requirements for EMC -+ +«««xrrrrrrtreaainmiiiiiiiiiiai 2-14
D.8.1  EMI FiILEIS - vxveereeenennenananenet ettt et et et et e et et et et en e eaeaees 2-15
2.7 Selecting the regenerative reSiStor «+«««««+« urrrreriiiiiiiii 217
2.8 The USE O DIraKINg «++++«rvrreerrrrrrmariiiiiia i 2-22
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2-2

Precautions:

If the connection between the servo drive and servo motor is over 20 meters (65.61 feet),
increase the gauge of the UVW connecting wire and the encoder cable. Refer to Section 3.1.6

for the wire specification.

2.1 Ambient storage conditions

Before installation, this product must be kept in the shipping carton. In order to retain the
warranty coverage and for maintenance, follow these instructions for storage. While the product

is temporarily not in use:

B Store the product in an ambient temperature range of -20°C (-4°F) to +65°C (149°F).
B Store the product in a relative humidity range of 0% to 90% RH (non-condensing).

B Avoid storing the product in an environment containing corrosive gas.
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2.2 Ambient installation conditions

B3 servo drive: the environment should be free of devices that generate
excessive heat; no water, vapor, dust, and oily dust; no corrosive and inflammable
gas or liquids; no airborne dust or metal particles; and the environment should be
solid without vibration and interference of electromagnetic noise.

Motor: the ambient temperature for the motor location should be between 0°C
(32°F) and 40°C (104°F). The environment should be free of devices that

WARNING

generate excessive heat; no water, vapor, dust, and oily dust; no corrosive and

inflammable gas or liquids; no airborne dust or metal particles.

50 mm 50 mm
(2inch) (2inch)
50 mm
(2 inch)
Measuring

point —2&—O
The ambient temperature of the operating environment for the servo drive is between 0°C (32°F)
and 55°C (131°F). If the temperature is over 45°C (113°F), place the product in a well-ventilated
environment. During long-term operation, the suggested temperature of the operating environment
should be under 45°C (113°F) to ensure the servo drive’s performance. Mount the product
vertically in the distribution board (see the illustration of the correct mounting direction in
Section 2.3) and install a fan on the board for heat dissipation. Ensure that the temperature for
the clearance of 5 cm (1.97 inches) beneath and on both sides of the servo drive is kept under
55°C (131°F), and the servo drive must be kept clear of heat sources. Make sure the size of the
distribution board and its ventilation condition can prevent the internal electrical devices from
overheating. Also check if the vibration of the machine affects the electrical devices of the

distribution board.
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2.3 Mounting direction and space

Precautions:

B Mount the servo drive in the correct direction according to the following illustrations with the
base of the heat sink vertically on the wall. Incorrect mounting direction may result in
malfunction.

B For better ventilation and cooling, allow sufficient clearance space between the AC servo drive
and the adjacent objects and the wall, or overheating may result in machine malfunction.

B Do not block the ventilation holes of the servo drive, and do not mount it in the incorrect

direction, or it may result in machine malfunction.

Correct
y—
(OXOX@)] i
LE©I®)]
©®e| " 1
. Base
Air Flow
Air Flow

Incorrect

Air Flow Air Flow
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Heat dissipation requirements

B To lower the wind resistance of the fan for better heat dissipation, follow these diagrams for
the suggested clearance values when installing one or more servo drives.
Avoid mounting one servo drive above one another. Keep the bottom of the servo drive

clear because the generated heat rises and causes higher temperature for the drives
mounted above.

One servo drive Multiple servo drives
y A
i oo | | oo
50 mm min
-!_“(2 inch) 100 mm
(4 inch)
y
min. min.
25 mm 25mm )
(Linch) (Linch) Air Flow
min. min. min.
50 mm 25 mm 25 mm 50 mm
(2inch) (2 inch) (2 inch) L— (2 inch)
min.
rg(i)n. 80 mm
@ irr;r::rﬂ) Air Flow Air Flow (3-2inch)
L /o o \Y T VA U AP E R U S
\— Cabinet

Note: the diagrams are not accurately scaled. Refer to the annotations on the diagrams.
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2.4 Safety precautions for using motors

The Delta AC servo motor is designed for industrial applications. It is necessary that you fully
understand the motor specifications and operation manual. For your safety and correct use,
read the manual, specifications, and precautions for the motor carefully before connecting the

motor to any equipment.

The safety precautions are as follows:
Handling, mounting, and storage

B When removing or installing a servo motor, hold the whole motor instead of holding the
cable or only the motor shaft.

B Do not hit the motor shaft. Impact force will damage the shaft and the encoder that is
attached at the rear end of the shaft.

Keep the axial or radial shaft load within the allowable range listed in the specifications.
The shaft of the servo motor is not water- or oil-proof. Do not use, install, or store the servo
motor in an environment that contains water, oily liquids, corrosive and inflammable gases,
or is with high humidity.

B The material of the motor shaft is not rustproof. Although rustproof oil has been applied to
the shaft during the manufacturing process, you must check the shaft condition and apply
rustproof oil every three months if storing the motor for more than six months.

B Ensure that the environmental conditions for storing the servo motor conform to the
specifications in the instruction sheet.

B The encoder attached to the motor is easily damaged; take the necessary steps to avoid
electromagnetic interference, vibration, and abnormal temperature changes.

Wiring

B If the current exceeds the maximum current in the specifications, the internal parts of the
motor may lose their magnetism. Contact the distributor or local Delta sales representative if
this problem occurs.

B Check that the motor wiring and the voltage of the motor brake are correct. Also, make sure
that the wiring of the encoder power and signal cables is correct. Incorrect wiring will lead to
abnormal operation, malfunction, or damage of the motor.

B To avoid capacitive coupling and noise, isolate the motor power cable from the encoder
power and signal cables. Do not connect them to the same circuit.

The AC servo motor must be correctly grounded.
The encoder connector must not undergo any high-voltage component test because it will
damage the encoder.

B When the motor or brake is undergoing high-voltage component tests, cut off the power
supply for the controller. You should perform this kind of test only when necessary so as to

maintain the product lifespan.
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Installation

Operation

AC servo motor operation is controlled by the servo drive. Do not directly connect a
commercial type power supply (100/200V, 50/60 Hz) to the servo motor circuit; otherwise
the motor cannot operate normally and may be permanently damaged.

Follow the motor specifications when using the product. The motor’s operation temperature
must not exceed the specified range.

The material of the motor shaft is not rustproof. To ensure a longer motor life, apply rustproof
oil during operation.

The built-in brake is for clamping rather than stopping the motor. Caution: the built-in brake
is not a device for safely stopping the machine. Install another safety device for stopping the
machine. When the built-in brake is clamping the motor, rotation backlash can still occur
and the maximum rotation is 1° to 2°. When a motor with a brake is operating, the brake
lining sometimes generates a noise (a swishing or clicking sound), which is caused by the
structure of brake module, not a malfunction. It will not affect the motor’s function.

When using a servo motor with a brake, do not use the brake for dynamic braking.

If any odor, noise, smoke, heat, or abnormal vibration occurs during motor operation,

stop the motor and turn off the power immediately.

Others

Delta servo motors have no user-replaceable parts.
Do not disassemble the motor or change its parts, or it will void the warranty.
Do not disassemble the motor by yourself, or it may lead to permanent malfunction or damage.

Do not splash any water or oil on the product.
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241 Troubleshooting for the motor operation and status

When the servo motor makes abnormal noises:

2-8

Possible causes

Checking methods

Handling measures

There is a source of vibration in
the connecting component.

Check if there is any foreign
object, damage, or deformation
in the movable parts of the
connecting component.

Replace the connecting
component (such as the
coupling) or contact the
manufacturer.

The encoder is subject to
excessive vibration / shocks.

1. Check if the servo motor has
been subject to impact force
or vibration which causes
damage to the encoder.

2. Remove and shake the
motor to see if there is any
abnormal noises (disk
damage).

3. Visually inspect the
encoder’s rear cover for dust
(encoder damage).

Replace the servo motor.

When the servo motor is overheating:

Possible causes

Checking methods

Handling measures

Mounting surface of the servo
motor has poor thermal
conductivity.

Measure the temperatures of the
servo motor frame and the
mounting surface (metal).

The temperature difference
should not exceed 20°C (68°F).

Make sure the installation
surface is flat; if there are other
objects (such as paint or gasket)
between the mounting surface
and motor surface resulting in
poor heat dissipation. Remove
the object or use other methods
to help heat dissipation (such as
forced air cooling for the servo
motor).
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2.4.2 Mounting directions and precautions for the servo motor

You can install the servo motor horizontally or vertically.

Mounting direction

Precautions

Horizontal

7

]

If you are using a servo motor with an oil seal, refer to
Section 2.4.5 for oil and water prevention measures for the
servo motor.

Vertical - shaft end up

1

B Do not operate the servo motor with oil seal in the vertical
direction.

B When wiring, install an oil trap (marked as (1) in the figure on
the left) to prevent vapor from entering the motor.

B When installing the servo motor in a machine (such as in a
gearbox), adhere to the measures in Section 2.4.5 to prevent
oil and gas from entering the servo motor.

Vertical - shaft end down

=

If you are using a servo motor with an oil seal, refer to
Section 2.4.5 for oil and water prevention measures for the
servo motor.

Note: if you install gears on the servo motor, follow the manufacturer’s instructions for installation.
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2.4.3 Precautions for using servo motor with oil seal

This section defines the operating conditions for using the servo motor with oil seal:

1. Inthe operating environment, keep the oil level lower than the oil seal lip.

)
@)~ Z/ (1)

(5) (6)
(1) Servo motor; (2) Motor shaft; (3) Gear; (4) Oil; (5) QOil seal lip; (6) Oil seal

2. Do not submerge the oil seal in liquid. The oil seal can only withstand splashes of oil.
3. Do not soak the oil seal lip in oil.
4. Keep the oil level lower than the oil seal lip. If the oil level is higher than the oil seal lip, oil

may enter the servo motor and cause damage to the motor.

2.4.4 Precautions for using couplings

Caution:

It is suggested to use flexible couplings specifically designed for servo motors, especially double
spring couplings, which provide some buffer tolerance during eccentric motion and deflection.
Select couplings of appropriate size for the operating conditions. Improper use or connection

may cause damage.
1. Wipe off the rustproof coating or oil on the motor shaft.

2. If you use a servo motor with a keyway, install the attached key or a key matching the

specified dimensions on the motor shaft.

Note: when you install the key on the motor, do not apply excessive impact force to the keyway or

motor shaft.

3. Use dial gauge or other methods to ensure the centering precision is within the specifications.
If you cannot use the dial gauge or other methods, slide the coupling along both axes and

adjust it until it does not get stuck.
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(1) The distance is measured
at four different positions on
the circumference for the
centering precision. The
difference between the
maximum and minimum
measurements should be
0.03 mm or less; even within
this range, you can make
adjustments to increase the
centering precision.

Note: when you are doing the
measurements, rotate the
coupling and the motor
shaft together.

J

4. Servo motor shaft installation safety precautions

(1) When connecting the shaft, make sure that the required centering precision is reached.

If the shaft is not correctly centered, vibration may damage the bearings and encoder.

(2) When installing the coupling, do not apply excessive force to the shaft. Also, do not apply

excessive force to the area around the encoder, as the impact may damage the encoder.

A\

(3) If the coupling makes any abnormal noise, realign the shaft until the noise disappears.

(4) Ensure the axial load and radial load are within the specifications. Refer to the
specifications for the maximum axial load (N) and maximum radial load (N) for each

servo motor.

2.4.5 Oil and water prevention measures for the servo motor

Follow these precautions and do not allow water, oil, or other foreign matter to enter the servo motor.

1. Do not submerge the cable in oil or water.

é

V.
2
(1) Servo motor; (2) Oll

2. If oil or water is unavoidable, use oil-resistant cables. Delta does not provide oil-resistant cables.
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3. If the servo motor must be mounted with the shaft end up, do not use it in a machine,

gearbox, or other environment where the servo motor may have contact with oil or water.
1)
2)

(1) Gear; (2) Oil

4. Do not use the servo motor in an environment with cutting fluids. Depending on the type of
cutting fluids, sealing materials, coated colloids, cables, or other components may be

affected or even deteriorated.
5. Do not continuously expose the servo motor to oil mist, water vapor, oil, water, or grease.

If you cannot avoid using the servo motor under the above conditions, take prevention

measures to avoid dirt and water from entering the machine.

2.4.6 Measures to suppress temperature increase of the servo motor

1. When installing the servo motor, pay attention to the cooling conditions (such as size of the

heat sink) provided in the specifications of each servo motor type.

2. The heat generated during the motor operation is dissipated to the heat sink through the
motor mounting surface. Therefore, if the surface area of the heat sink is too small, the

temperature of the servo motor may increase abnormally.

3. Ifitis difficult to apply large heat sinks in the operating environment or if the ambient air

temperature or height exceeds the given specifications, take the following measures:

(1) Reduce the full-load rating of the servo motor: for more details, refer to the
specifications of each servo motor type. When selecting servo motors, consider

motors with the power capacity 1 to 2 levels higher.
(2) Reduce the acceleration and deceleration of the work cycle to lower the motor load.

(3) Apply external forced air cooling to the servo motor by using cooling fans or other

methods.

Important: do not place a gasket or other insulating materials between the servo motor and heat
sink, as it may cause motor temperature increase, affect noise immunity, and result in

malfunction.
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2.5 Specifications for the circuit breaker and fuse
Servo drive model Circuit breaker Fuse (Class T)
ASD-B3[1]-0121-[2] 5A 10A
ASD-B3[1l-0221-2] 5A 10A
ASD-B3[1]-0421-[2] 10A 10A
ASD-B3[1l-0721-[2] 10A 20A
ASD-B3[1]-1021-[2] 15A 30A
ASD-B3[1-1521-[2] 20A 30A
ASD-B3[1]-2023-[2] 30A 50A
ASD-B3[1l-3023-12] 30A 50A

Note:

1. Inthe servo drive model column, represents the product series and represents the model code.

The above table includes the B3, B3A, and B3B series.

2. Operation mode: general.

3. If the servo drive is equipped with a residual-current device (RCD) for electricity leakage protection,

select a circuit breaker with sensitivity of at least 200 mA and with minimum 0.1 sec working time to

avoid incorrect operation of the RCD.

4. Select Type B residual-current device (RCD) with time delay if the system ground wire may contain

DC electricity.

5. Use the fuse and circuit breaker that comply with the UL / CSA standard.
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2.6 Installation requirements for EMC

This section illustrates the installation requirements for passing the EMC test. Note that the
EMC rating varies based on the installation structure or wiring. Delta servo products are
designed in accordance with the specifications of the EMC test. Refer to the following diagram

for the standard installation.

TSR
-é}-‘%é} MCCB
99 Shielding box
| U-shape saddle |
*1
l | EMI filter
k)
. 3
Servo drive UV, W d §
3 *1 < Motor
O RST D %
*] -]
Lic, Lac —
k)
-c *
CN2 ¢ E 1 ( Encoder
8
©
c
9
-]
> O -
Q
3|«
s— o CN1
g
I
<
%
-]

Note:

1. Use shielded wires.
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2.6.1 EMI filters

All electronic equipment (including servo drives) generate high or low frequency noise during
operation, which interferes with peripheral equipment through conduction or radiation. With an
EMI filter correctly installed, you can eliminate much of the interference. For better performance,

it is recommended to use Delta’s EMI filter for suppressing the interference.

Power Servo drive model Recommended EMI filter
1PH 3PH

100 W ASD-B3[1-0121-2] EMF023A21A EMF10AM23A
200 W ASD-B3[1l-0221-2] EMF023A21A EMF10AM23A
400 W ASD-B3[1l-0421-2] EMF023A21A EMF10AM23A
750 W ASD-B3[1-0721-2] EMF023A21A EMF10AM23A
1000 W ASD-B3[1l-1021-2] EMF023A21A EMF10AM23A
1500 W ASD-B3[1l-1521-2] EMF023A21A EMF10AM23A
2000 W ASD-B3[1-2023-2] - EMF021A23A
3000 W ASD-B3[1-3023-2] - EMF021A23A

Note: in the servo drive model column, represents the product series and represents the model

code. The above table includes the B3, B3A, and B3B series.

General precautions for installation

To ensure the best performance of the EMI filter, apart from the instruction and wiring of the

servo drive, refer to these precautions:

1. The servo drive and EMI filter must be mounted on the same metal plate.
2. The wiring should be as short as possible.

3. The metal plate must be well grounded.

4. Itis recommended to install one servo drive with one EMI filter.

For more mounting specifications, refer to the following documents:
1. EN61000-6-4 (2001)
2. EN61800-3 (2004) PDS of category C2

3. EN55011+A2 (2007) Class A Group 1
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Motor cable selection and installation precautions

The selection of motor cable (refer to Appendix B Accessories) and installation accuracy

determine the performance of the EMI filter. Follow these precautions:

1.

2.

Use a cable that has braided shielding (the effect of double shielding is better).

The shield on both ends of the motor cable should be grounded with the shortest cable

length and the largest contact area.
Remove the protective paint on the U-shape saddle and metal plate to ensure good contact.
See the following figure.

Correctly connect the braided shielding of the motor cable and the metal plate: fix the
braided shielding on both ends of the motor cable with the U-shape saddle and metal plate.

See the following figure.

(1) Remove the protective paint on the U-shape saddle and metal plate to
ensure good contact.

(2) U-shape saddle

(3) Well-grounded metal plate
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2.7 Selecting the regenerative resistor

When the direction of torque is opposite to the direction of rotation, the energy generated

returns to the servo drive from the load. This energy is turned into electricity in the capacitance

of the DC Bus and thus increases the voltage. When the voltage reaches a given value, it is

consumed by a regenerative resistor. The servo drive has a built-in regenerative resistor;

you can also use an external regenerative resistor if needed.

L

]

3)

G~

&)

(1) Moving direction of the object; (2) Direction of torque; (3) Regenerative energy

Specifications of the built-in regenerative resistor in the ASDA-B3 are as follows:

Specifications of the . .. .| Minimum allowable
L - . Capacity of the built-in .
. built-in regenerative resistor . - resistance value
Servo drive (kW) regenerative resistor
) ) (reference for external

Resistance (Ohm) = Capacity (Watt) (Watt) resistors) (Ohm)
0.1 - - - 60
0.2 - - - 60
0.4 100 40 20 60
0.75 100 40 20 60
1.0 100 40 20 30
1.5 100 40 20 30
2.0 20 80 40 15
3.0 20 80 40 15
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When the regenerative energy exceeds the capacity of the built-in regenerative resistor, use an
external regenerative resistor. Pay special attention to the following when using a regenerative

resistor:

1. Choose the correct resistance value (P1.052) and capacity (P1.053) for the regenerative

resistor; otherwise it might affect the performance.

2. When using an external regenerative resistor, ensure the total resistance value is greater
than the minimum allowable resistance value of the servo drive. For general applications,
you can connect more than one resistor in series. If the value from resistors connected in
series exceeds the rated range, you can reduce the value by connecting the resistors in
parallel. If you want to connect the resistors in parallel to increase the power of the

regenerative resistors, make sure the resistance value meets the requirements.

See the following diagrams and settings for connecting the regenerative resistors in series

and parallel.
Connect to one external regenerative resistor
P®
P1.052 =10 (Q)
1kw, 100 P1.053 = 1000 (W)
Cc
Connect to external regenerative resistors (serial connection)
P®
1 kw, 10Q
P1.052 =20 (Q)
P1.053 = 2000 (W)
1 kW, 10Q
C
Connect to external regenerative resistors (parallel connection)
P® O o
P1.052 =5 (Q)
1 kw, 10Q 1 kw, 10Q P1.053 = 2000 (W)
co i

3. Normally, if the capacity of the regenerative resistor (the average value) is within the rated
capacity, the temperature can increase to 120°C (248°F) or even higher (under the
condition that the regenerative energy continues to function). For safety reasons, apply
forced cooling to reduce the temperature of the regenerative resistor. Alternatively, you can
use regenerative resistors equipped with thermal switches. Contact the manufacturer for the

load characteristics of the regenerative resistor.
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When installing an external regenerative resistor, connect the resistor to P® and C contacts,
and P® and D contacts are left open. It is recommended that you choose external regenerative
resistors of the resistance values specified in the table on page 16. Choose the external
regenerative resistor according to the selected rotary motor (the setting value has included the

factor of energy consumed by the IGBT).

Rotary motor:

Selecting the regenerative energy
(a) Calculation of the regenerative energy when there is no external torque.

y |
G~

~

) 5 :2 (1)

(1) Moving direction of the object; (2) Direction of torque;

(3) Regenerative energy generated when the motor decelerates

If the motor is making a reciprocating motion, the regenerative resistor consumes the excess
return energy. Refer to the following table when calculating and selecting the required

regenerative resistor.

Regenerative energy Maximum
. Rotor inertia m%?gf Qaetfémztil tftggm EEEREE (17
Servo drive (kW) Motor (x 10kg.m?) the rated speed to a Ctaenergy of the
stop without load Eo paggj{; (;e =6
(joule)
0.1 ECM-A3L-C[2]040F[3]4][5] 0.0229 0.1 4.21
0.1 ECM-A3L-C[2]0401[3]4][5] 0.04 0.20 4.21
0.2 ECM-A3L-C[20602(3]4]5] 0.09 0.45 5.62
in"é’r‘{‘i’a 0.4 ECM-A3L-C[20604[3]4]5] 0.15 0.74 8.42
0.4 ECM-A3L-C[210804[3]4][5] 0.352 1.74 8.42
0.75 | ECM-A3L-C[2l0807(3]4]5] 0.559 2.76 18.25
0.1 ECM-B3L-C[210401(3]4][5] 0.299 1.48 4.21
0.2 | ECM-B3M-C[2l0602[3]4]5] 0.141 0.70 5.62
0.4 | ECM-B3M-Cl[2l0604[3]4]5] 0.254 1.26 8.42
'\I"r?gr't‘:g‘ 04 | ECM-B3M-C[2l0804[3]4]5] 0.648 3.20 8.42
0.75 | ECM-B3M-C[2)0807(3]4/5] 1.07 5.29 18.25
1.0 | ECM-B3M-E[211310[3]4]5] 7.79 17.12 26.21
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e | Mamn
Servo drive (kW) Motor (><018‘r4ll?;rnlg) mt%tgrr:tzzelsir:ézstgc;m CZnergy of the
stop without load Eo pa(j:cl)tﬁlr; ():e =6
(joule)
1.5 | ECM-B3M-E[2]1315[3]4/5] 11.22 24.66 34.94
2.0 | ECM-B3M-E[2]1320(3]4]5] 14.65 32.20 26.21
2.0 | ECM-B3M-E[2]1820[3]4]5] 29.11 63.98 26.21
3.0 ECM-B3M-F[211830[3]4]5] 53.63 66.3 31.82
0.1 ECM-A3H-C[2l040F(3]4]5] 0.0455 0.23 4.21
0.1 ECM-A3H-C[210401(3]4][5] 0.0754 0.37 4.21
High = 02 | ECM-A3H-C[2los02[3]4l5] 0.25 1.24 5.62
inertia | 94 | ECM-A3H-C[206043/4]5] 0.45 2.23 8.42
0.4 ECM-A3H-C[2l0804[314][5] 0.92 455 8.42
0.75 | ECM-A3H-C[20807(3]4]5] 1.51 7.47 18.25

Note: in the servo motor model name, represents the encoder type; represents the brake or

keyway / oil seal type; represents the shaft diameter and connector type; and represents the

special code.

Assume that the load inertia is N times the motor inertia, and when the motor decelerates from

3,000 rpm to a stop, the regenerative energy is (N+1) x Eo and the regenerative resistor needs to

consume (N+1) x Eo - Ec joules. Assume that the reciprocating motion cycle is T sec, then the

required power of regenerative resistor = 2 x ((N+1) x Eo - Ec) / T. The calculation is as follows:

Step What to do Calculation and setting method

1 Set. the capacity Of.the regenerative Set P1.053 to the maximum value.
resistor to the maximum.
Set the operation cycle (T). Manual input.
Set the rotation speed (wr). Manual input or read the status with P0.002.
Set the load / motor inertia ratio (N). Manual input or read the status with P0.002.

5 Calculate the maximum regenerative Eo = J * wr2/182
energy (Eo).
Find the regenerative energy that can be

6 absorbed by the capacitor (Ec). Refer to the table above.

7 Calculate _the reqwred capacity of the 2 x (N+1) x Eo - Ec) / T
regenerative resistor.

Example:

For the motor ECM-A3L-CY0604RS1 (400 W), the reciprocating motion cycle is T = 0.4 sec.

Its rotation speed is 3,000 rpm and the load inertia is 15 times of the motor inertia.

Servo drive Motor Rotor inertia
(kW) J (x 10*kg.m2)
0.4 ECM-A3L-CY0604RS1 0.15

Regenerative energy
generated when the motor
decelerates from the rated

speed to a stop without
load Eo (joule)

0.74

Maximum
regenerative
energy of the

capacitance Ec
(joule)

8.42
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Find the maximum regenerative energy: Eo = 0.74 joules (from the table above).

Find the regenerative energy that can be absorbed by the capacitor: Ec = 8.42 joules (from the

table above).

2X((N+1)XEg—Ec) _ 2x((15+1)x0.74—8.42)
T - 0.4

=171 W

The required capacity of the regenerative resistor =

From the calculation above, the required power of the regenerative resistor is 17.1 W, which is
smaller than the specified capacity. In this case, the built-in 40 W regenerative resistor fulfills the
need. In general, the built-in regenerative resistor can meet the requirement when the external

load is not too great.

(b) Calculation of the regenerative energy when there is external torque and the motor does the

negative work.
A

G~

~

) 5 :2 1)

(1) Moving direction of the object; (2) Direction of torque; (3) Regenerative energy

Usually, the motor does positive work and the motor’s torque direction is identical to the rotation
direction. However, in some instances, the motor’s torque direction is opposite to the rotation
direction. This means the motor is doing negative work and the external energy is applied to the
servo drive through the motor. For instance, if the external force direction is identical to the
rotation direction (such as downward motion of the vertically-mounted machine), the servo
system outputs more power to counterbalance the excessive external force (the weight of
vertically-mounted machine) in order to keep up with the specified target speed. In this case,
considerable energy returns to the servo drive. When the DC Bus is full and cannot store more

energy, this energy is consumed by the regenerative resistor.

Example:
For the motor ECM-A3L-CY0604RS1 (400 W), when the torque of the external load is +70% of

the rated torque (1.27 N-m) with rotation speed up to 3,000 rpm, the required external
3000X2XTr

regenerative resistoris: 2 x (0.7 X 1.27) X (. p~

560 W and 40Q is needed.

) =558 W. So, a regenerative resistor of

2-21



Installation

ASDA-B3

2-22

2.8 The use of braking

A brake is usually used for motions in the Z-axis direction because gravity causes the mechanism

to fall. A brake can prevent the mechanism from falling and reduce the motor’s excessive

resistance. The motor lifespan could be reduced due to the excessive heat generated by

continuous resistance. To avoid incorrect operation, the brake can only be enabled when the

servo is switched off. The drive controls the brake with DO. If DO.BRKR is set to off, it means the

brake is not operating and the motor is clamped; if DO.BRKR is set to on, it means the brake is
operating and the motor can run freely. You can use MBT1 (P1.042) and MBT2 (P1.043) to set the

delay time.

Timing diagram of brake control:

SON
(DIl input)

BRKR
(DO output)

ZSPD (P1.038)
Motor speed

ZSPD (P1.038)
Motor speed

OFF

ON

OFF

ON

OFF

MBT1 (P1.042)

MBT2 (P1.043)

Output timing of the BRKR signal:

1. When the servo drive is off and the time set for P1.043 is exceeded, but the motor speed is
still faster than the speed set for P1.038, DO.BRKR s off (the motor is clamped).

2. When the servo drive is off and the time set for P1.043 is not yet reached, but the motor speed

is already slower than the speed set for P1.038, DO.BRKR is off (the motor is clamped).
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Wiring of the brake:

Servo drive Ensure the polarity of
. diode is correct, or it
DOX: (DOX+, DOX-) will damage the drive.
X=12,3,4,5,6 . Lo
/ It is open circuit when the
DO1: (7, 6) emergency stop signal is on.
DO2: (5, 4) L ____ . T Brake 1
DO3: (3, 2) ! —QLO L
DO4: (1, 26) | :
DOS5: (28, 27) | ! Brake
DO6: (16, 15) pox+ | | |
G/ hd
A1 L___I____ J_Forbrake
T Relay DC24V
DOX- L DC24Vv
Brake 2

Note:
1. The B3[L-M, F, and E models have only DO1 and DO2. For more details, refer to Chapter 3 Wiring.
2. The brake signal controls the solenoid valve, providing power to the brake and enabling the brake.

3. Note that there is no polarity for the brake coil.

Calculate the brake’s rated current (ECM-A3L-CY0604RS1 is used as an example here).
Power consumption of the brake (20°C) = 6.5 W (refer to Appendix A Specifications),

5 W - g27A
24V

so the brake's rated current =
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This chapter illustrates the power supply circuit, connectors, and wiring for each mode
of the ASDA-B3.
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3.4 Wiring for the CN2 encoder CONNEGLOr:««++«=++==+«=sreseerrameemriisaeee 3.56

3.5 Wiring for the CN3 communication CONNECLOr -« -« -x-x-rrrrrrrrerereeeeeeeens 3-59
3.5.1  Wiring for the MODBUS communication connector:--------------xeeeeeeee 3-59
3.5.2 Wiring for the CANopen communication connector:----------------xeeeeeeee 3-61

3.6 CN4 serial connector (Mini USB):««+«-+«=srxssresremrameeiriiei i 3.63

3.7 Wiring for the CN6 communication CONNECLOr -+« -« -x-x-rrrrrrerrrerereeeeeeens 3-64
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3.1 System connection
3.1.1 Connecting to peripheral devices (connecting to Delta

communication type servo motor)

Power
100 W - 1.5 kW Single- / Three-phase 200 - 230V
2 kW - 3 kW Three-phase 200 - 230V

No fuse breaker (NFB)
It could prevent the instantaneous excessive current

caused by short-circuit or from damaging the servo
drive when power is on / off.

Magnetic contactor (MC) ’
When an alarm occurs, it outputs Mini USB connector (CN4)

ALARM signal and cuts off the power to Connect to PC to operate the
the servo drive. software. Use standard type

USB mini connection cable to
connect to ASDA-Soft.

@ Communication port
m connector (CN3/CN6)

Power input of the
main circuit (RST)

Control circuit (L1clL2c)

Brake resistor
connector (P® D C)

Regenerative
resistor
(optional purchase)

1/0 connector (CN1)

STO (CN10)

Encoder connector (CN2)
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Installation precautions:

1.

Make sure the power and wiring connections of the R, S, T, and Lic, L2c are correct. Refer to
Appendix A Specifications for the correct voltage input to avoid any damage to the servo
drive and dangerous operating conditions.

Make sure the UVW terminal block is correctly wired to avoid abnormal operation of the motor.

3. When installing an external regenerative resistor, P® and D contacts are left open, and the

external regenerative resistor is connected to P® and C contacts. When using the built-in
regenerative resistor, P® and D contacts are short-circuited, and P® and C contacts are
left open.

When an alarm occurs or the system is in the emergency stop status, use DO.ALRM or
DO.WARN to disconnect the power at the magnetic contactor (MC) so as to power off the

servo drive.
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3.1.2 Connectors and terminal blocks

Symbol Name Description
Lic. L Power input for the Connect to single-phase AC power.
1621 control circuit (Refer to the model specification for the proper input voltage.)
RS T Power input for the main | Connect to three-phase AC power.
T circuit (Refer to the model specification for the proper input voltage.)
Connect to the servo motor.
Symbol U Description
color
UvVvw U Red .
FG Motor power connector Y White A three-phase main power cable for the
motor.
W Black
FG Green | Connect to the ground terminal @ for
the servo drive.
Use the built-in P® and D contacts are short-circuited,
resistor and P® and C contacts are left open.
The resistor is connected to P® and C
Use an external tact dP® and D tact
P®, D, Regenerative resistor resistor contacts, an an contacts are
- i . left open.
C, © terminal or braking unit
Connect the external braking unit to P®
Use an external and © of the servo drive. P® &D
braking unit contacts and P® & C contacts are left
open.
@ Ground terminal Connect to the ground wire for the power and servo motor.
CN1 1/0 connector Connect to the controller. Refer to Section 3.3 for more
(optional purchase) information.
CN2 Encoder connector Connect to the encoder. Refer to Section 3.4 for more
(optional purchase) information.
RS-485 or CANopen For RS-485 or CANopen. Refer to Section 3.5 for more
CN3 connector (optional . .
information.
purchase)
CN4 Mini USB connector Connect to PC or notebook.
(optional purchase) Refer to Section 3.6 for more information.
DMCNET or EFherCAT For DMCNET or EtherCAT. Refer to Section 3.7 for more
CN6 connector (optional . -
information.
purchase)
CN10 STO connector Connect to STO (Safe Torque Off). Refer to Section 3.9 for

more information.

Pay special attention to the following when wiring:
1. When the power is off, do not touch R, S, T, U, V, W, P®, D, C, and @ since the

capacitance inside the servo drive can still contain a dangerously large amount of electric

charge. Wait until the charging light is off.

2. Separate R, S, Tand U, V, W from other wires. The separation should be at least 30 cm
(11.8 inches).

When using RS-485, use the shielded twisted-pair cable to ensure the communication quality.

When selecting the wires, refer to Section 3.1.6.

Do not use any external capacitor, or it might damage the servo drive.
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3.1.3 Wiring for power supply

There are two methods for wiring the power supply: single-phase and three-phase. In the
following diagram, Power 1 is normally open, and Power 2 and ALRM_RY_B are normally

closed. MC (magnetic contactor) is the power relay and the contact for the main power circuit.

B Wiring method for single-phase power supply (for models of 1.5 kW and below)

SR
LY
2’9/ MCCB
Noise filter Power 1 Power 2 MC ALRM_RY B
I
== e Ly e
|
|
: MC SPD
T
|
[ Servo drive
N R U q
|1l
e S v
T W G
I—1C
Note:
MCCB: molded case circuit breaker CN1 24V
MC: magnetic contactor DC
SPD: surge protection device DOS+ (28)
Power 1: power on ALRM_RY
Power 2: power off
ALRM_RY: alarm relay
ALRM_RY_B: normally closed contact DO5- (27)
of the alarm relay
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B Wiring method for three-phase power supply (for all series)

T S R

?}?9 ?} MCCB
F Noise filter Power 1  Power 2 MC ALRM_RY_B

1
st
MC
SPD
Servo drive U o

Note:

MCCB: molded case circuit breaker
MC: magnetic contactor

SPD: surge protection device

Power 1: power on

Power 2: power off

ALRM_RY: alarm relay

ALRM_RY_B: normally closed contact
of the alarm relay

—

Lic

LZC

CN1
DO5+ (28)

b

[

ALRM_RY

DO5- (27)
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Connecting multiple servo drives (in series)

Using a common DC Bus can increase the efficiency of the regenerative energy.

For instance, while one of the axes is decelerating, the regenerative energy can supply
other axes. If you need to connect servo drives of different power levels, only models of

similar power levels can be connected.

Example (a servo system only allows servo drives of two different power levels)

1. Ifthere is a 400 W servo drive in the system, you can connect a 200 W servo drive, and
the regenerative resistor (or braking unit) should connect to the 400 W servo drive.

2. Ifthereis a 400 W servo drive in the system, you can connect a 750 W servo drive, and

the regenerative resistor (or braking unit) should connect to the 750 W servo drive.

Lok
"?}?')? MCCB
EMIfilter Power 1 Power 2 MC  ALRM_RY B
= q | o—o ol o ; 0| o—
I' MC
! SPD
|
|
|
I MC R
III
11
1] S
III
' T
I—1C
Loc
R
Regenerative D
resistor
C © Tf
R
S
T
I—1C
LZC
Note:
MCCB: molded case circuit breaker Pe
MC: magnetic contactor Regenerative
SPD: surge protection device resistor D
Power 1: power on
Power 2: power off C @ e
ALRM_RY: alarm relay
ALRM_RY_B: normally closed contact
of the alarm relay
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3.1.4 UVW connectors for the ASDA-B3 servo drive

In addition to the standard quick connectors, Delta also provides IP67 waterproof connectors for
50 W - 750 W motors.

Delta provides two types of power cables™: standard cables and flexible cables. If the power
cable is connected to a moving machinery, it is suggested to use a flexible cable. Refer to the

following table for flexible cable specifications.

R = Bend radius of the encoder cable

Test item Test specification
Bend radius 7.5 times of the cable outer diameter
Number of bending times 10 million*?
Bending speed 5m/s

Note:
1. Delta also provides standard and flexible encoder cables. Refer to Appendix B for more details.

2. Bending the cable into a curve and then straightening it is considered as one time.
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Note: pin assignments of the B3 and B2 models are the same. For easier wiring, the B3’s connector

illustration (angle of viewing) is changed, which is different from that of B2.
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Refer to the following table for UVW connector specifications.

Motor model

ECM-B3[1-C[2]0401
ECM-B3[1-C[2/0602(3]4]5]
ECM-B3[1-C[2/0604[3]4]5]
ECM-B3[1-C[2/0804[3]4]5]
ECM-B3[1-C[20807(3]4]5]
ECM-A3[1-C[2040F[314]5]
ECM-A3[1-C[2]0401
ECM-A3[1-C[2/0602(3]4]5]
ECM-A3[1-C[2/0604[3]4]5]
ECM-A3[1-C[2/0804[3]4]5]
ECM-A3[T-C[20807[3]4]5]

]

%
=

UVW connector

Recommended brand

Molex

Model number

50-36-1735 (housing)
39-00-0040 (terminal)

JWT

C4201H00-2*2PA (housing)

C4201TOP-2 (terminal)

Pin assignment

U (Red)

V (White)

W (Black)

CASE
GROUND
(Green /
Yellow)

BRAKE1™* | BRAKE2™

4

Recommended brand

6] 3)

[[5]2)

[4)1]

Model number

Molex

JWT

50-36-1736 (housing)
39-00-0040 (terminal)

C4201H00-2*3PA (housing)

C4201TOP-2 (terminal)

Pin assignment

U (Red)

V (White)

W (Black)

CASE
GROUND
(Green /
Yellow)

BRAKE1™* | BRAKE2™

1

2

4

5

3 6

Wire selection: use a 600 Vac PVC cable. Refer to Section 3.1.6 for more information.

Note:

1.

In the servo motor model name, represents the motor inertia, represents the encoder type,

represents the brake or keyway / oil seal type, represents the shaft diameter and connector

type, and represents the special code.

The brake coil has no polarity. Its pin symbols are BRAKE1 and BRAKE2.

Power supply for the brake is 24 Vpc. Do not share the same power supply with control signals.

Color of brake cable for motors with the frame size of 40 - 86 mm: brown and blue.
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Motor model UVW connector

] )

L

Recommended brand Model number
ECM-B3[T-E[2113103/4]5] DK CE05-6A18-10SD-D-BSS(R1) (connector)
ECM-B3[1-E[2]1315[3]4]3] CE3057-10A-1-D(R1) (cable clamp)
ECM-B3[1-E[2113203/4]5) SUNCHU CMS3106S18-10SBI

WPS3106A18-10S-R (connector)

PLT WPS3057-10A-R (cable clamp)

Pin assignment

CASE
U (Red) | V (White) | W (Black) G('gglér':l/D BRAKE1 | BRAKE2
Yellow)
A B C D - -

Wire selection: use a 600 Vac PVC cable. Refer to Section 3.1.6 for more information.

Note: in the servo motor model name, represents the motor inertia, represents the encoder type,
represents the brake or keyway / oil seal type, represents the shaft diameter and connector

type, and represents the special code.
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Motor model

UVW connector

] )

[LITTTTTTT

ECM-B3[1-E[2]13103]4]5

L\

L J

-

&)

ECM-B3[1-E[2]1315[3]4]5]

Recommended brand

Model number for UVW end

ECM-B3[1-E[2]13203]4]5]

DDK

CE05-6A18-10SD-D-BSS(R1) (connector)
CE3057-10A-1-D(R1) (cable clamp)

SUNCHU

CMS3106S18-10SBI

PLT

Recommended brand

WPS3106A18-10S-R (connector)
WPS3057-10A-R (cable clamp)

Model number for brake end

DDK CM10-SP2S-x-D or CMV1-SP2S-x-D
SUNCHU SC-CMV1-SP02C
Pin assignment
CASE
U (Red) | V (White) | W (Black) C?gglérl:l/D BRAKE1* | BRAKE2™*
Yellow)
A B C D 1 2

Wire selection: use a 600 Vac PVC cable. Refer to Section 3.1.6 for more information.

Note:

1.

In the servo motor model name, represents the motor inertia, represents the encoder type,

represents the brake or keyway / oil seal type, represents the shaft diameter and connector

type, and represents the special code.

The brake coil has no polarity. Its pin symbols are BRAKE1 and BRAKE2.

Power supply for the brake is 24 Voc. Do not share the same power supply with control signals.

Color of brake cable for motors with the frame size of 100 mm or above: red and black. The model

number of UVW connector is MIL 18-10S and that of the brake connector is CMV1-2S.
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Motor model UVW connector

] )

L

Recommended brand Model number
g ST DDK CE05-6A22-22SD-D-BSS(R1) (connector)
ECM-B301-E(21182031415) CE3057-12A-1-D(R1) (cable clamp)
ECM-B3[1-F[2]1830[3]4]5]
SUNCHU CMS3106S22-22SBI

WPS3106A22-22S-R (connector)
WPS3057-12A-R (cable clamp)

Pin assignment

PLT

CASE
U (Red) | V (White) | W (Black) G('gzlér':l/D BRAKE1 | BRAKE2
Yellow)
A B C D - -

Wire selection: use a 600 Vac PVC cable. Refer to Section 3.1.6 for more information.

Note: in the servo motor model name, represents the motor inertia, represents the encoder type,
represents the brake or keyway / oil seal type, represents the shaft diameter and connector

type, and represents the special code.
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Wiring

Motor model

UVW connector

] )

[TTTTTTTTT

L\

L

N

¢

ECM-B3[1-E[2]1820[3]4]3]
ECM-B3[1-F[2118303]4]5]

Recommended brand

Model number for UVW end

DDK

CE05-6A22-22SD-D-BSS(R1) (connector)
CE3057-12A-1-D(R1) (cable clamp)

SUNCHU

CMS3106522-22SBI

PLT

Recommended brand

WPS3106A22-22S-R (connector)
WPS3057-12A-R (cable clamp)

Model number for brake end

DDK CM10-SP2S-x-D or CMV1-SP2S-x-D
SUNCHU SC-CMV1-SP02C
Pin assignment
CASE
U (Red) | V (White) | W (Black) C?gglérl:l/D BRAKE1* | BRAKE2™*
Yellow)
A B C D 1 2

Wire selection: use a 600 Vac PVC cable. Refer to Section 3.1.6 for more information.

Note:

1.

In the servo motor model name, represents the motor inertia, represents the encoder type,

represents the brake or keyway / oil seal type, represents the shaft diameter and connector

type, and represents the special code.

The brake coil has no polarity. Its pin symbols are BRAKE1 and BRAKE2.

Power supply for the brake is 24 Voc. Do not share the same power supply with control signals.

Color of brake cable for motors with the frame size of 100 mm or above: red and black. The model

number of UVW connector is MIL 22-22S and that of the brake connector is CMV1-2S.
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ASDA-B3
Motor model UVW connector
° 1
[ ] g |
. 3 C_]
¥z =lc
e
Recommended brand Model number
23004231-01 (wire diameter: #3.5 - 6.5 mm)
CHOGORI 23004231-02 (wire diameter: ®6.5 - 9.5 mm)
Pin assignment
ECM-B3[1-C[210401 CASE
ECM-B3[1-C[2/0602(314l(5] ) GROUND X X
ECM-B31-C206043145] U (Red) | V (White) | W (Black) (Green / BRAKE1™ | BRAKE2™*
ECM-B3[1-C[2/0804[314][5] Yellow)
ECM-B3[1-C[2/0807(314l[5] 1 2 3 4 R -
ECM-A3[1-CI2]040F[3]4]5]
ECM-A3[1-C[210401 I
ECM-A3[T-Cl2106023]4]5] 1 e = —
ECM-A3[T-C[206043]4]5] L) g [
ECM-A3[T-CIZI08043J415) 1R ¥ —
ECM-A3[1-C[2/0807[314l(5] (
Recommended brand Model number

23006231-01 (wire diameter: #3.5 - 6.5 mm)
23006231-02 (wire diameter: ®6.5 - 9.5 mm)

Pin assignment

CHOGORI

CASE
U(Red) |V (White) W (Black) C'(‘g?egr':'P BRAKE1* | BRAKE2'
Yellow)
1 2 3 4 5 6

Wire selection: use a 600 Vac PVC cable. Refer to Section 3.1.6 for more information.

Note:

1. In the servo motor model name, represents the motor inertia, represents the encoder type,
represents the brake or keyway / oil seal type, represents the shaft diameter and connector
type, and represents the special code.

2. Power supply for the brake is 24 Voc. Do not share the same power supply with control signals.

3. The brake coil has no polarity. Its pin symbols are BRAKE1 and BRAKEZ2.

4. Color of brake cable for motors with the frame size of 40 - 86 mm: brown and blue; color of brake

cable for motors with the frame size of 100 mm or above: red and black.



ASDA-B3 Wiring

3.1.5 Specification for the encoder connector

Delta provides two types of encoder cables™: standard cables and flexible cables. If the encoder
cable is connected to a moving machinery, it is suggested to use a flexible cable. Refer to the

following table for flexible cable specifications.

S = =]
/7

( or

NN

N >

R = Bend radius of the encoder cable

Test item

Test specification

Bend radius

7.5 times of the cable outer diameter

Number of bending times

Bending speed

10 million*?

5m/s

Note:

1. Delta also provides standard and flexible power cables. Refer to Appendix B for more details.

2. Bending the cable into a curve and then straightening it is considered as one time.
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Encoder connection (Diagram 1): Quick connector

Note: the diagram shows the connection between the servo drive and the encoder, and it is not drawn to

(

(1) CN2 connector; (2) Quick connecto

—_
~

r (Male)

scale. The specification is subject to change depending on the selected servo drive and motor models.

Motor model

Quick connector (Male)

ECM-B3[1-Cl210401
ECM-B3[1-Cl[210602[314][5]
ECM-B3[1-Cl[210604[314][5]
ECM-B3[1-Cl[210804[314][5]
ECM-B3[1-Cl[210807(314][5]
ECM-A3[1-C[21040F[3]4]5]
ECM-A3[1-Cl[210401
ECM-A3[1-Cl[210602[314][5]
ECM-A3[1-Cl[210604[314][5]
ECM-A3[1-Cl[210804[3]4][5]
ECM-A3[1-Cl[210807(314][5]

—

—C1r—T1

/) m

7

[4][5][6]

[2108]]

[7l[8][9]

Recommended brand

Model number

1-172161-9 or 172161-1 (housing)

TE Connectivity 170359-1 (terminal) - tin-plated

170359-3 (terminal) - gold-plated

Note:

1.

In the servo motor model name, represents the motor inertia, represents the encoder type,

represents the brake or keyway / oil seal type, represents the shaft diameter and connector type,

and represents the special code.

material. As the servo motor terminal is tin-plated, using the tin-plated connector is recommended.

It is suggested that the terminals of the servo motor and quick connector are plated with the same



Wiring

Specifications and pin assignment for the quick connector of the incremental encoder

i [& o
| [l
T JJ ©
| L
L
Model name .
mm inch

ACS3-CAEL11003 3000 + 50 118 +2

ACS3-CAEL1005 5000 + 50 197 £ 2

ACS3-CAEL1010 10000 + 100 394 +4

ACS3-CAEL11020 20000 + 100 788 +4

standard cables.

Quick connector for the encoder

Note: select cables according to the [ ] in the model name. F represents flexible cables and N represents

(Female) (Male)
/ : x
Servo drive —@ Encoder
L
I N -
View from this side View from this side
1 2 3 3 2 1
White White
Reserved | Reserved Reserved | Reserved
T+ T+
4 5 6 6 5 4
White/Red White/Red
Reserved | Reserved Reserved | Reserved
T- T-

7 8 9 9 8 7
Brown Blue Blue Brown
Shield Shield
DC+5V GND GND DC+5V

Note: the wire colors of the ASDA-B3 servo drive are for reference only. Refer to the actual servo drive.

Servo drive Encoder

To directly connect the wires without using the connectors, wire them according to the
corresponding wire number (shown above). For example, connect wire No. 1 of the servo drive
to wire No. 1 of the motor encoder; connect wire No. 2 of the servo drive to wire No. 2 of the
motor encoder, and so on. Number the wires of the servo drive in sequence and then connect

them to the encoder.

3-19



Wiring

ASDA-B3

Specification and pin assignment for the quick connector of the absolute encoder

T
| I
& JJ ©
| L
L
Model name .
mm inch
ACS3-CAELI]1003 3000 + 50 118+ 2
ACS3-CAELI1005 5000 + 50 197 + 2
ACS3-CAELI1010 10000 + 100 394 +4
ACS3-CAEL]1020 20000 + 100 788 +4

Note: select cables according to the [ ] in the model name. B represents flexible cables and A represents

standard cables.

Connection method:

Caution Follow these instructions when wiring. Incorrect wiring may cause battery

explosion.

Battery box

Quick connector

CN2 connector !

s

Connect to the__

servo drive __.Connect to
the motor
Quick connector for the encoder
(Female) (Male)
ﬁ_'l x
Servo drive —@ % Encoder
_/_
— -
View from this side View from this side
1 2 3 3 2 1
White Red Black White
Reserved Reserved
T+ BAT+ BAT+ T+
4 5 6 6 5 4
White/Red Black Black/Red | White/Red
Reserved Reserved
T- BAT- BAT- T-

7 8 9 9 8 7
Brown Blue Blue Brown
Shield Shield
DC+5V GND GND DC+5V

Note: the wire colors of the ASDA-B3 servo drive are for reference only. Refer to the actual servo drive.
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Wiring

Encoder connection (Diagram 2): Military connector

(1) CN2 connector; (2) Military encoder

Note: the diagram shows the connection between the servo drive and the encoder, and it is not drawn to

scale. The specification is subject to change depending on the selected servo drive and motor models.

Motor model Military connector
= )
ECM-B3[1-E[211310[3]4]5] - ?
ECM-B3[1-E[211315[3]4]5] —
—
ECM-B3[1-E[2]1320[3]4]5] =
ECM-B3[1-E[211820(3]4]5]
ECM-B3[1-F[2]1830(314l[5] Recommended brand Model number
DDK CM10-SP10S-x-D or CMV1-SP10S-x-D
SUNCHU SC-CMV1-SP10C

Note: in the servo motor model name, represents the motor inertia, represents the encoder type,
represents the brake or keyway / oil seal type, represents the shaft diameter and connector

type, and represents the special code.
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Specifications and pin assignment for the military connector of the B3 incremental encoder

( H E
A3 ——
| =
! J
: L
Model name Straight :
mm inch
ACS3-CAE[ 2703 CMV1-10S 3000 + 50 118 + 2
ACS3-CAE[12705 CMV1-10S 5000 + 50 197 +£2
ACS3-CAE[12710 CMV1-10S 10000 + 100 394 £ 4
ACS3-CAE[12720 CMV1-10S 20000 + 100 788 £ 4

standard cables.

Military connector

__________________

1
1
; —
Connectto __ 1|
the motor i
1 L
1
1
1

[TTTTTTTTTI

Note: select cables according to the [ ] in the model name. F represents flexible cables and N represents

CN2 connector

___Connect to the
servo drive

Pin No. Terminal Color
1 T+ White
2 T- White/Red
3 - -
4 DC+5V Brown
5,6,7,8 - -
9 GND Blue
10 Shield -
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Wiring

Specifications and pin assignment for the military connector of the B3 absolute encoder

=

g H

iy f

U H

L )
) L
Model name Straight ;
mm inch

ACS3-CAEL 12703 CMV1-10S 3000 + 50 118 +2
ACS3-CAEL 12705 CMV1-10S 5000 + 50 197 £ 2
ACS3-CAEL12710 CMV1-10S 10000 + 100 394 +4
ACS3-CAEL 12720 CMV1-10S 20000 + 100 788 £ 4

Note: select cables according to the [ ] in the model name. B represents flexible cables and A represents

standard cables.

Connection method:

Caution Follow these instructions when wiring. Incorrect wiring may cause battery

explosion.

Military connector

Connect to
the motor

Battery box

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

[T

CN2 connector

___Connect to the
servo drive

Pin No. Terminal Color
1 T+ White
2 T- White/Red
3 - -
4 DC+5V Brown
5 BAT- Black
6 BAT+ Red
7,8 - -
9 GND Blue
10 Shield -
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Encoder connection (Diagram 3): IP67 waterproof connectors for ECM-A3 / B3 motors

o
o

(1) CN2 connector; (2) IP67 waterproof connector

Note: the diagram shows the connection between the servo drive and the encoder, and it is not drawn to

scale. The specification is subject to change depending on the selected servo drive and motor models.

Motor model

IP67 waterproof connector

ECM-B3[1-Cl210401
ECM-B3[1-Cl[210602[3]4][5]
ECM-B3[1-Cl[210604[314][5]
ECM-B3[1-C[20804314]5]
ECM-B3[1-Cl[210807(314][5]
ECM-A3[1-C[21040F[3]4]5]
ECM-A3[1-C[2]0401
ECM-A3[1-Cl[210602[314][5]
ECM-A3[1-Cl[210604[314][5]
ECM-A3[1-Cl[210804[3]4][5]
ECM-A3[1-Cl[210807(314][5]

«to .

CHOGORI

01

Recommended brand

CHOGORI

Model number

22008231-01 (wire diameter: ®3.5 - 6.5 mm)
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Wiring

Specifications and pin assignment for the IP67 waterproof connector of the A3 / B3 incremental

encoder
&) —
] B [
T —Gar—) 7/ I
L
L
Model name Straight :
mm inch

ACS3-CAEL12A03 22008231-01 3000 + 50 118 +2
ACS3-CAEL2A05 22008231-01 5000 + 50 197 £ 2
ACS3-CAEL12A10 22008231-01 10000 + 100 394 +4
ACS3-CAEL12A20 22008231-01 20000 + 100 788 +4

Note: select cables according to the [ ] in the model name. F represents flexible cables and N represents

standard cables.

IP67 waterproof connector

___________

Connect to
the motor

4ueoe.
CHOGORI

CN2 connector

__Connect to the
servo drive

Pin No. Terminal Color
1 T+ White
2 T- White/Red
3 GND Blue
4 DC+5V Brown
56,7 - -
8 BRAID SHIELD -
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Specifications and pin assignment for the IP67 waterproof connector of the A3 / B3 absolute

encoder
@ Ig<
= — 24
2 f =Sl
L L |
; L
Model name Straight -

mm inch
ACS3-CAE[2A03 22008231-01 3000 + 50 118+ 2
ACS3-CAE[2A05 22008231-01 5000 + 50 197 +2
ACS3-CAE[2A10 22008231-01 10000 + 100 394 +4
ACS3-CAE[2A20 22008231-01 20000 + 100 788 +4

Note: select cables according to the [ ] in the model name. B represents flexible cables and A represents

standard cables.

Connection method:

Caution Follow these instructions when wiring. Incorrect wiring may cause battery
explosion.

IP67 waterproof connector Batter:y box

PTTTTTTTTTTTTTTTTT ! | CN2 connector

___Connect to the
servo drive

Connectto | o i
the motor | i ,
® =
T
'%
o
Pin No. Terminal Color
1 T+ White
2 T- White/Red
3 GND Blue
4 DC+5V Brown
5 BAT- Black
6 BAT+ Red
7 - -
8 BRAID SHIELD -

Note: if using an incremental encoder cable, connecting BAT+ and BAT- is not required.
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3.1.6 Wire selection

Refer to the requirements for doubling, and note the recommended wire for connectors and

signal wiring for ASDA-B3 as listed in the following tables:

1. The shield should connect to the @ phase of the ground terminal.
2. When wiring, use the wires suggested in this section to avoid danger.

) _ere K. S. Terminals Inc. Kise Terminal Kss Terminal
Servo drive model diameter
U, VvV, w Y type O type Y type O type Y type | O type
ASD-B3[1-0121-2]

ASD-B3[1-0221-2] 18 AWG
ASD-B3[1-0421-[2]|0.82 mm?
ASD-B3[11-0721-2]

ASD-B3[11-1021-2]| 14 AWG
ASD-B3[1-1521-2)| 2.1 mm?
ASD-B3[1-2023-2| 12 AWG
ASD-B3[11-3023-2]| 3.3 mm?

SVBL1-3.7 | RVBM1-3.7 |SVS 1.25-3.5| RVS 1.25-3.5 | YF1.25-3 RF1.25-3

SVBL2-3.7 |[RVBM2-3.7| SV 3.5-3 RVS 2-3.5 |YF3.5-3S| RF2-3

SVB3-4 RVB3-4 SV3.5-4 RV3.5-4 YF3.5-4 | RF3.5-4

Wire

. K. S. Terminals Inc. Kise Terminal Kss Terminal
diameter

Servo drive model

P®, C Y type O type Y type O type Y type O type
ASD-B3[11-0121-2]
ASD-B3[11-0221-2]
ASD-B3[11-0421-2]
ASD-B3[11-0721-2]| 14 AWG
ASD-B3[1-1021-2| 2.1 mm?
ASD-B3[11-1521-2]
ASD-B3[1-2023-2]
ASD-B3[11-3023-2]

SVBL2-3.7 | RVBM2-3.2 | SV 3.5-3 RV 2-3 |YF3.5-3S| RF2-3

SVBL2-4 RVBL2-4 SV35-4 | RVv354 | YF24 RF2-4

_Wire K. S. Terminals Inc. Kise Terminal Kss Terminal
Servo drive model | diameter
Lic, Loc Y type O type Y type O type Ytype @ O type

ASD-B3[1-0121-12
ASD-B3[1-0221-12
ASD-B3(1-0421-2
ASD-B3(1-0721-2| 16 AWG
ASD-B3(1-1021-2 1.3 mm?
ASD-B3(T-1521-2]
ASD-B3[1-2023-2
ASD-B3[1-3023-12

SVBL2-3.7 | RVBM2-3.2 | SV 1.25-3 | RV 1.25-3 | YF1.25-3 | RF1.25-3

SVBL2-4 RVBL2-4 | SV 1.25-4 |RVL 1.25-4| YF2-4 RF2-4
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Servo drive model

Wire diameter

K. S. Terminals Inc.

Kise Terminal Kss Terminal

R,S, T Y type O type Y type O type Y type O type
ASD-B3[11-0121-2] 22 AWG
ASD-B3[1-0221-2] 0.32 mm?
20 AWG
ASD-B3[1-0421-2] 0.52 ) SVBL1-3.7 RVBM1-3.7 | SV 1.25-3 |RV 1.25-3 | YF1.25-3 | RF1.25-3
.52 mm
ASD-B3[1-0721-[2] 16 AWG
1.3 mm?
ASD-B3[11-1021-2] ;41ArXVmGZ SVBL2-3.7| RVBM2-3.2 RV 2-3 RF2-3
1'2 AWG SV 3.5-3 YF3.5-3S
ASD-B3[1-1521-[2] - - - -
3.3 mm?
ASD-B3[1-2023-2] ;23Ar:VmGZ
1'0 AWG SVBS5-4 | RVBS5-4 SVS 5.5-4 RVS 5.5-4| YF5.5-4 RF5.5-4
ASD-B3[11-3023-2]
5.3 mm?

If you choose other brands of terminals, refer to the terminal block width and screw specifications

in the following table:

Servo drive model

Width

Screw

ASD-B3[1-0121-2]

ASD-B3[1-0221-[2]

ASD-B3[1-0421-[2)

ASD-B3[1-0721-2)

ASD-B3[1-1021-2

ASD-B3[1-1521-[2

ASD-B3[1-2023-2]

ASD-B3[1-3023-2]

7 mm

9.5 mm

M3

M4

Note:

1. Select the correct O-type terminal or Y-type terminal corresponding to the servo drive and make sure

the wire conforms to the specifications.

o M 0N

Use a crimping tool to properly crimp the terminal and wire.
Do not use bare wires for wiring, or the loose wires may cause accidents.
Use 600 Vac PVC wire for the power cable with the wiring length of 20 meters (65.62 feet) or less.

In the servo drive model column, represents the product series and represents the model code.
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Servo drive model

Encoder cable - wire diameter mm? (AWG)

Size Number Specification Standard length
ASD-B3[1-0121-2]
ASD-B3[11-0221-2]
ASD-B3[11-0421-2]
ASD-B31-0721-2 - - s Cason
(UL2464) (9.84 - 65.6 ft)

ASD-B3[1-1021-12)
ASD-B3[1-1521-[2]

ASD-B3[1-2023-[2]

ASD-B3[1-3023-(2]

Note:

1.

The shield should connect to the @ phase of the ground terminal.

When wiring, use the wires suggested in this section to avoid danger.

brake cable for motors with the frame size of 100 mm or above: 20 AWG.

grounded, and 0.205 mm?2-2P (24 AWG-2P) is the signal cable.

Use a shielded twisted-pair cable for wiring the encoder to reduce the noise interference.

Specification of brake cable for motors with the frame size of 40 - 86 mm: 22 AWG,; specification of

When the encoder cable length is 3 - 20 m (9.84 - 65.62 ft), 0.324 mm2-2C (22 AWG-2C) is +5V and

In the servo drive model column, represents the product series and represents the model code.

3-29



Wiring ASDA-B3

3.1.7 IP67 connector wiring instructions

Follow these wiring instructions:

Step 1:
8-12
<—mm>| Cut through the cable and expose the shielding.
2-3mm ~N The exposed wire length should be 8 - 12 mm
—H_

- 7 (0.31 - 0.47 inches) and the tinned wire length

should be 2 - 3 mm (0.08 - 0.12 inches).

Step 2:
Place the (A) seals nut, (B) seals ring,
(D) (©) ) (A) (C) clamp ring, and (D) gasket on the cable in
E\— sequence.
:/_ Note: place the flat face of the gasket outwards and

the groove face towards the clamp ring for the

IP67 design.

Step 3:

(1) For the power connector, refer to

Section 3.1.4 for the pin assignment to

connect the pins.

CHOGORI
[
|

(2) For the encoder connector, refer to
Section 3.1.5 for the pin assignment to

connect the pins.

Step 4:

Place the groove face of the (A) gasket towards

—TT
<4ueoe.
CHOGORI

the clamp ring and fit it into the (B) clamp ring.

Step 5:
F‘i E Zz Use a wrench to lock the clamp ring to the
8
' 5 housing and place the seals ring in the
clamp ring.
o N Step 6:
[ J g —
F‘; § % Use a wrench to lock the seals nut to the clamp
3] ./

ring to complete the wiring.
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Caution:
(B) > (A) == (B)
o N—
4IE

8 —

¥ )
t(?10rme<t3t to i i Connect to the

e motor 1 i

servo drive

After wiring the IP67 connector, only fasten the
(A\) location to lock the connector for connecting
the servo motor and drive. Do not pull or rotate
the (B) clamp ring and seals nut to avoid loose
connection and thus fail to meet the IP67

protection level.
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3.2 Wiring diagram for the servo system

Models of 750 W and below

Connect to the external regenerative resistor
r————+4=r—-——9

Power
Single- / Three-phase
200 - 230V

—Built-in regenerative resistor”
U
Vs
= ZIS: >_\ Servo
§ g — motor
‘©
)‘ 9] A+ \\“ 2 Vv
IBES —-——+®
£ _ } | § 1 M
2 |
14 | _'K | % —
‘ I
I | . oW
L[ TLoss ==
phase T
_detectlon S Encoder
Lic Voltage Gate Current
T s 5 detection drive detection
+|5
LZCI @ T o @ (g) g 4‘
L Disconnec-
tion
_LET detection 1
_| |_ Control
External speed anel
External torque
Position pulse —>|
S Control unit
Digital it
igital input —>| oNt ong |
Analog monitor
output
A, B, Z output «—
Digital output <—]
DMCNET"®
CNE || EthercAT*
RS-485
CANopen® CN3
Mini USB | CN4
Note:

1. Models of 200 W and below do not have built-in regenerative resistor; models of 400 W and 750 W
have built-in regenerative resistor.

2. CANopen is available on B3[J-M only.

3. DMCNET is available on B3LI-F only.

4. EtherCAT is available on B3[-E only.
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Models of 1 kW — 3 kW (with built-in regenerative resistor and fan)

Connect to the external regenerative resistor
Power |r _____ |

1 kW - 1.5 kW models single- / three-phase 200 - 230V
2 kW - 3 KW models three-phase 200 - 230V

C
©
Built-in
— regenerative 8’OL +12Vv
resistor
U
O
= JS% Servo
i 3 5[ motor
Varistor 5 N °
|3 Lo X 2 v
T = -1 g 1 O
= - [ | © 1 M
3 e
& I M
| |x
! I w
¢ | Ep— - ©
L[ Loss
phase
detection © Encoder
Lic Voltage G?te Current
_L IR detection drive detection
+1&5 2
c 4]
LZCI I'il 1. Zp S g
L Disconnec-
tion
detection
)

External speed Control

External torque anel

Position pulse —>|

Digital input —>{ Control unit

CN1

Analog monitor ,_Cl\Fl
output L2 |

A, B, Z output «—

Digital output «—

RS-485 | | DMCNET®
G [0 J~|Erecar

Mini UsB | CN4

Note:

1. CANopen is available on B3[J-M only.
2. DMCNET is available on B3[I-F only.
3. EtherCAT is available on B3[-E only.
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3.3 Wiring for CN1 I/O connector
3.3.1 CN1 1/O connector (for M, F, and E models)

You can define 4 digital input (DI) points and 2 digital output (DO) points to provide highly
flexible communication between the servo drive and the controller. In addition, differential type
output signals, A+, A-, B+, B-, Z+, and Z-, for the encoder are provided. The pin assignments

are shown as follows.

/ - 10
© ! 1 0 19
Lo 0 - 0pd
N D D D
o
i3t 203
age 0 i 0
0%0
1t
°O
03g
C D) 0
= | 0™
(1) (2) S
(1) CN1 connector (female); (2) CN1 connector (male)
Pin assignment:
Pin Signal Description Pin Signal Description
1 OA Encoder A pulse output 14 PL(”P‘b:el)—P External power input of pulse
2 /OA Encoder /A pulse output 15 DO1+ Digital output
3 0oz Encoder Z pulse output 16 DO1- Digital output
4 10Z Encoder /Z pulse output 17 DO2+ Digital output
5 COM+ Power input (24V £+ 10%) 18 DO2- Digital output
6 DI1- Digital input 19 V_REF Analog speed / position input (+)
7 Di2- Digital input 20 T REF Analog torque input
8 DI3- Digital input 21 MON1 Analog monitor output 1
9 Dl4- Digital input 22 MON2 Analog monitor output 2

Ground for analog /

10 GND differential output signal 23 SIGN+ Position sign (+)
11 OB Encoder B pulse output 24 SIGN- Position sign (-)
12 /OB Encoder /B pulse output 25 PULSE+ Position pulse (+)

PULL HI_S | External power input of Sign

13 (Sign) pulse

26 PULSE- Position pulse (-)

Note:
1. The pulse input function is supported by the B3A series only.
2. Do not directly input the 24V power supply to the SIGN+, SIGN-, PULSE+, and PULSE- pins, or

the circuit elements will be damaged.
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3.3.2 Signal explanation for CN1 1/O connector (for M, F, and E models)

The following table details the signals listed in the previous section.

General signals:

Wiring method

Signal Pin No. Description (refer to
Section 3.3.7)
(1) When the motor speed command is set to
-10V to +10V, it means the rotation speed is
-3000 to +3000 rpm (default). You can set the
Analog V_REF 19 corresponding range with parameters. C1
command (2) When the motor position command is set to
(input) -10V to +10V, it means the range of the
rotation position is -3 to +3 cycles (default).
When the motor torque command is set to -10V to
T_REF 20 +10V, it means the rated torque is -100% to +100%. .
The operation status of motor, such as speed and
Analog MON1 21 current, can be displayed in analog voltage.
monitor This servo drive provides 2 output channels. Cc2
(output) MON2 22 You can select the data to be monitored with
P0.003. This signal is based on the power ground.
PULSE+ 25
PULSE- 26 Position pulse can be sent by the line driver
(single-phase max. frequency 4 MHz) or open
collector (single-phase max. frequency 200 kHz).
Position SIGN+ 23 Three command types can be selected with
pulse* P1.000, CW/CCW pulse, pulse and direction, and C3/C4
(input) SIGN- 24 A/B pulse.
If open collector type is used when sending position
pulses, CN1 should be connected to an external
PULL HI_P 14 power supply for pull high.
PULL HI_S 13
OA 1
/OA 2
Position OB 1
pulse Encoder signal A, B, and Z output (line driver). C9/C10
(output) /0B 12
oz 3
/0Z 4
NPN: COM¢+ is for DI voltage input and requires an
COM+ 5 external power supply (24V + 10%).
Power PNP: COM+ is for DI voltage input (negative end) R
and requires an external power supply (24V £ 10%).
GND 10 GND for analog signal and differential output signal.

Note: the pulse input function is supported by the B3A series only.
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These servo drive models provide user-defined I/O for you to set functions according to the

application requirements. See Section 8.3 and refer to Table 8.1 Digital input (DI) descriptions

and Table 8.2 Digital output (DO) descriptions. The default DI/DO signal configuration for each

operation mode includes the most commonly used functions and meets the requirements for

general applications. Set P1.001.U to 1 and cycle the power to the servo drive, then you can

reset the signals to the default values corresponding to each mode.

See the following table for the default DI signal of each control mode:

Control mode
DI PT PR S/Sz T/Tz PT-S PT-T PR-S
Default Default Default Default Default Default Default
Signal Signal Signal Signal Signal Signal Signal
0x01 0x01 0x01 0x01 0x01 0x01 0x01
1 SON SON SON SON SON SON SON
0x22 0x22 0x22 0x22 0x22 0x22 0x22
? NL NL NL NL NL NL NL
0x23 0x23 0x23 0x23 0x23 0x23 0x23
> PL PL PL PL PL PL PL
0x21 0x21 0x21 0x21 0x21 0x21 0x21
* EMGS EMGS EMGS EMGS EMGS EMGS EMGS
Control mode
DI PR-T S-T Communication PT-PR PT-PR-S PT-PR-T
Default Default Default Default Default Default
Signal Signal Signal Signal Signal Signal
0x01 0x01 0x00 0x01 0x01 0x01
1 SON SON - SON SON SON
0x22 0x22 0x22 0x22 0x22 0x22
? NL NL NL NL NL NL
0x23 0x23 0x23 0x23 0x23 0x23
’ PL PL PL PL PL PL
0x21 0x21 0x21 0x21 0x21 0x21
) EMGS EMGS EMGS EMGS EMGS EMGS
Note:
1. Description of each DI signal:
Signal Description Signal Description
SON Servo is activated NL Negative limit
EMGS Emergency stop PL Positive limit

2. Refer to the C7 and C8 figures in Section 3.3.7 for wiring.
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See the following table for the default DO signal of each control mode:

Control mode

DO PT PR S/Sz T/Tz PT-S PT-T PR-S
Default Default Default Default Default Default Default
Signal Signal Signal Signal Signal Signal Signal
0x01 0x01 0x01 0x01 0x01 0x01 0x01
1
SRDY SRDY SRDY SRDY SRDY SRDY SRDY
0x07 0x07 0x07 0x07 0x07 0x07 0x07
2
ALRM ALRM ALRM ALRM ALRM ALRM ALRM
Control mode
DO PR-T S-T Communication PT-PR PT-PR-S PT-PR-T
Default Default Default Default Default Default
Signal Signal Signal Signal Signal Signal
0x01 0x01 0x01 0x01 0x01 0x01
1
SRDY SRDY SRDY SRDY SRDY SRDY
0x07 0x07 0x07 0x07 0x07 0x07
2
ALRM ALRM ALRM ALRM ALRM ALRM
Note:
1. Description of each DO signal:
Signal Description Signal Description
SRDY Servo ready ALRM Servo alarm

2. Refer to the C5 and C6 figures in Section 3.3.7 for wiring.

If the default DI/DO function cannot meet the application requirement, specify the DI/DO

functions by setting DI or DO code to the corresponding parameters. The signal functions are

set with the parameters listed in the following table.

Signal Pin No. | Corresponding Signal Pin No. | Corresponding
parameter parameter
DI1- 6 P2.010 DO1+ 15
P2.018
Standard | D% 7 P2011 | gindarg DO 16
DI DI3- 8 P2.012 DO poo+ 17
P2.019
Dl4- 9 P2.013 DO2- 18
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3.3.3 Application: using the CN1 quick connector for wiring (for M, F, and
E models)

The CN1 quick connector* is designed for easy wiring, which can be applied to the ASDA-B3
series servo drive. It is a good choice if you do not want to solder the wires. Its spring terminal

blocks prevent the wire from loosening due to vibration.

Note: coming soon.

3.3.4 CN1 1/0O connector (for L model)

You can define 9 digital input (DI) points and 6 digital output (DO) points to provide highly
flexible communication between the servo drive and the controller. In addition, differential type
output signals, A+, A-, B+, B-, Z+, and Z-, for the encoder are provided. Analog torque command
input, analog speed / position command input, and pulse position command input are also

available. The pin assignments are shown as follows:

/

-
(2]

OOOOOOOOOoOoOoOoOodd
w

©
0

o o o o e

(2)

(1) CN1 connector (female); (2) CN1 connector (male)

DOOOoOoOoOoOoOoOoOoOoOoOoOod-

N
N

w
o

-
[$)]
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Pin assignment:

Pin Signal Description Pin Signal Description
1 DO4+ Digital output 23 /OB Encoder /B pulse output
2 DO3- Digital output 24 /10Z Encoder /Z pulse output
3 DO3+ Digital output 25 OB Encoder B pulse output
4 DO2- Digital output 26 DO4- Digital output
5 DO2+ Digital output 27 DO5- Digital output
6 DO1- Digital output 28 DO5+ Digital output
- GND for analog signal and
7 DO1+ Digital output 29 GND differential output signal
Dl4- Digital input 30 DI8- Digital input
9 DI1- Digital input 31 DI7- Digital input
10 DI2- Digital input 32 DI6- Digital input
11 COM+ Power input (24V £ 10%) 33 DI5- Digital input
12 DI9- Digital input 34 DI3- Digital input
Encoder Z pulse line-driver PULL HI_S | External power input of Sign
13 oz 35 .
output (Sign) pulse
14 MON2 Analog monitor output 2 36 Pl(JII;;:;)—P External power input of pulse
15 DOG6- Digital output 37 SIGN- Position sign (-)
16 DO6+ Digital output 38 NC -
17 MON1 Analog monitor output 1 39 SIGN+ Position sign (+)
. GND for analog signal and
18 T_REF | Analog torque input 40 GND differential output signal
19 | oNp  GNDforanalog signal and 41 | PULSE- | Position pulse (-)
differential output signal
20 V REF Ana'lc')g command input speed / 42 NC )
- position (+)
21 OA Encoder A pulse output 43 PULSE+ Position pulse (+)
22 /OA Encoder /A pulse output 44 0ocz Encoder Z pulse open-collector
output
Note:

1.

NC represents “No connection”, which is for internal use only. Do not connect to NC, or it may damage

the servo drive.

The analog voltage control function is not supported by the B3B series.

Do not directly input the 24V power supply to the SIGN+, SIGN-, PULSE+, and PULSE- pins, or

the circuit elements will be damaged.
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3.3.5 Signal explanation for CN1 I/O connector (for L model)

The following table details the signals listed in the previous section.

General signals:

Wiring method

Signal Pin No. Description (refer to
Section 3.3.7)
(1) When the motor speed command is set to -10V
to +10V, it means the rotation speed is -3000 to
+3000 rpm (default). You can set the
Analog V_REF 20 corresponding range with parameters. C1
command (2) When the motor position command is set to
(input) -10V to +10V, it means the range of the rotation
position is -3 to +3 cycles (default).
T REF 18 When the motor torque command is set to -10V to C1
- +10V, it means the rated torque is -100% to +100%.
The operation status of motor, such as speed and
Analog MON1 17 current, can be displayed in analog voltage.
monitor MON2 14 This servo drive provides 2 output channels. C2
(output) You can select the data to be monitored with
P0.003. This signal is based on the power ground.
PULSE+ 43
PULSE- 41 Position pulse can be sent by the line driver
(single-phase max. frequency 4 MHz) or open
collector (single-phase max. frequency 200 kHz).
Position SIGN+ 39 Three command types can be selected with
pulse P1.000, CW/CCW pulse, pulse and direction, and C3/C4
(input) SIGN- 37 A/B pulse.
If open collector type is used when sending position
pulses, CN1 should be connected to an external
PULL HI_P 36 power supply for pull high.
PULL HI_S 35
OA 21
/OA 22
it OB 25 . . .
Position Encoder signal A, B, and Z output (line driver). C9/C10
pulse /0B 23
(output) oz 13
10Z 24
OCz 44 Encoder Z pulse output (open collector). C11
NPN: COM*+ is for DI voltage input and requires an
COM+ 1 external power supply (24V + 10%).
P PNP: COM+ is for DI voltage input (negative end)
ower and requires an external power supply (24V + 10%).
GND 19&39’ GND for analog signal and differential output signal.
No connection. This is for internal use only. Do not
Other NC 38, 42 connect to NC, or it may damage the servo drive.

Note: the analog voltage control function is not supported by the B3B series.

3-40



ASDA-B3

Wiring

There are various operation modes available (refer to Section 6.1) and the 1/O configuration

differs for each mode. This servo drive model provides user-defined 1/O for you to set functions

according to the application requirements. See Section 8.3 and refer to Table 8.1 Digital input

(DI) descriptions and Table 8.2 Digital output (DO) descriptions. The default DI/DO signal

configuration for each operation mode includes the most commonly used functions and meets

the requirements for general applications. Set P1.001.U to 1 and cycle the power to the servo

drive, then you can reset the signals to the default values corresponding to each mode.

See the following table for the default DI signal of each control mode:

Control mode
DI PT PR S/Sz T/Tz PT-S PT-T
Default Default Default Default Default Default
Signal Signal Signal Signal Signal Signal
0x01 0x01 0x01 0x01 0x01 0x01
1 SON SON SON SON SON SON
0x04 0x08 0x09 0x10 0x04 0x04
? CCLR CTRG TRQLM SPDLM CCLR CCLR
0x16 0x11 0x14 0x16 0x14 0x16
> TCMO POSO0 SPDO TCMO SPDO TCMO
0x17 0x12 0x15 0x17 0x15 0x17
* TCM1 POS1 SPD1 TCM1 SPD1 TCM1
0x02 0x02 0x02 0x02 0x00 0x00
° ARST ARST ARST ARST - -
0x22 0x22 0x22 0x22 0x00 0x00
° NL NL NL NL - -
0x23 0x23 0x23 0x23 0x18 0x20
! PL PL PL PL S-P T-P
0x21 0x21 0x21 0x21 0x21 0x21
° EMGS EMGS EMGS EMGS EMGS EMGS
o 0x00 0x00 0x00 0x00 0x00 0x00
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Control mode
DI PR-S PR-T S-T PT-PR PT-PR-S PT-PR-T
Default Default Default Default Default Default
Signal Signal Signal Signal Signal Signal
0x01 0x01 0x01 0x01 0x01 0x01
1 SON SON SON SON SON SON
0x08 0x08 0x00 0x04 0x04 0x04
? CTRG CTRG - CCLR CCLR CCLR
0x11 0x11 0x14 0x08 0x08 0x08
> POSO POSO0 SPDO CTRG CTRG CTRG
0x12 0x12 0x15 0x11 0x11 0x11
) POS1 POS1 SPD1 POSO0 POSO POSO
0x14 0x16 0x16 0x12 0x12 0x12
° SPDO TCMO TCMO POS1 POS1 POS1
0x15 0x17 0x17 0x13 0x24 0x24
° SPD1 TCM1 TCM1 POS2 ORGP ORGP
0x18 0x20 0x19 0x24 0x18 0x20
! S-P T-P S-T ORGP S-P T-P
0x21 0x21 0x21 0x2B 0x2B 0x2B
° EMGS EMGS EMGS PT-PR PT-PR PT-PR
0x00 0x00 0x00 0x02 0x02 0x02
° - - - ARST ARST ARST
Note:
1. Description of each DI signal:
Signal Description Signal Description Signal Description
SON Servo is activated NL Negative limit PL Positive limit
CCLR Pulse clear ARST Alarm reset EMGS Emergency stop
CTRG colgtﬂgﬁgﬁzggglld TCMO Torque command 0 TCM1 Torque command 1
TRQLM Torque limit SPDO Speed selection 0 SPD1 Speed selection 1
SPDLM Speed limit POS0 | Internal position selection 0 POS1 Internal position selection 1
S-p Switch between S and P TP Switch between T and P ST Switch between Sand T
modes modes modes
PT-PR SwitcthFe;txzzr;SPT and POS2 | Internal position selection2 | ORGP ORG signal

2. Refer to the C7 and C8 figures in Section 3.3.7 for wiring.
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See the following table for the default DO signal of each control mode:

Control mode

DO PT PR S/Sz T/Tz PT-S PT-T
Default Default Default Default Default Default
Signal Signal Signal Signal Signal Signal
0x01 0x01 0x01 0x01 0x01 0x01
1 SRDY SRDY SRDY SRDY SRDY SRDY
0x03 0x03 0x03 0x03 0x03 0x03
? ZSPD ZSPD ZSPD ZSPD ZSPD ZSPD
0x09 0x09 0x04 0x04 0x04 0x04
’ HOME HOME TSPD TSPD TSPD TSPD
0x05 0x05 0x08 0x08 0x05 0x05
* TPOS TPOS BRKR BRKR TPOS TPOS
0x07 0x07 0x07 0x07 0x07 0x07
° ALRM ALRM ALRM ALRM ALRM ALRM
Control mode
DO PR-S PR-T S-T PT-PR PT-PR-S PT-PR-T
Default Default Default Default Default Default
Signal Signal Signal Signal Signal Signal
0x01 0x01 0x01 0x01 0x01 0x01
1 SRDY SRDY SRDY SRDY SRDY SRDY
0x03 0x03 0x03 0x03 0x03 0x03
? ZSPD ZSPD ZSPD ZSPD ZSPD ZSPD
0x04 0x04 0x04 0x09 0x09 0x09
° TSPD TSPD TSPD HOME HOME HOME
0x05 0x05 0x00 0x05 0x05 0x05
) TPOS TPOS - TPOS TPOS TPOS
0x07 0x07 0x07 0x07 0x07 0x07
° ALRM ALRM ALRM ALRM ALRM ALRM
Note:
Description of each DO signal:
Signal Description Signal Description Signal Description
SRDY Servo ready HOME ';'gmg}gt:: TSPD Target speed
ZSPD Ze;"’)e”;zt‘” TPOS Target position ALRM Servo alarm
BRKR Magnetic brake - - - -

3-43



Wiring

ASDA-B3

If the default DI/DO function cannot meet the application requirement, specify the DI/DO functions

by setting DI or DO code to the corresponding parameters. The signal functions are set with the

parameters listed in the following table.

Corresponding

Corresponding

Signal Pin No. Signal Pin No.
parameter parameter
DI1- 9 P2.010 Dl6- 32 P2.015
DI2- 10 P2.011 DI7- 31 P2.016
Standard | py3. 34 p2o12 | S@ndard | pg. 30 P2.017
Dl4- 8 P2.013 DI9- 12 P2.036
DI5- 33 P2.014 - - -
. . Corresponding . . Corresponding
Signal Pin No. parameter Signal Pin No. parameter
DO1+ 7 DO4+ 1
P2.018 P2.021
DO1- 6 DO4- 26
Standard DO2+ 5 Standard DO5+ .
DO P2.019 DO P2.022
DO2- 4 DO5- 27
DO3+ 3 DO6+ 16
P2.020 i P2.041
DOS3- 2 DOG6- 15
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3.3.6 Application: using the CN1 quick connector for wiring (for L model)

The CN1 quick connector (ACS3-IFSC4444) is designed for easy wiring, which can be applied
to the ASDA-B3 series servo drive. It is a good choice if you do not want to solder the wires.

Its spring terminal blocks prevent the wire from loosening due to vibration.

e

AN A0
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Pin assignment for the CN1 quick connector:

0CZ 44
NC 42
GND 40
NC 38
PULL HI_P 36
DI3- 34
DI6- 32
DI8- 30
DO5+ 28
DO4- 26
10Z 24
/OA 22
V_REF 20
T _REF 18
DO6+ 16
MON2 14
DI9- 12
Di2- 10
Dl4- 8

DO1- 6

DO2- 4

DO3- 2

Note: NC represents “No connection”.

43 PULSE
41 /PULSE
39 SIGN
37 /SIGN
35  PULLHIS
33 DI5-
31 DI7-
29 GND
27 DO5-
25 OB
23 /OB
21 OA
19 GND
17 MON1
15 DO6-
13 (0)4
11 COM+
9 DI1-
7 DO1+
5 DO2+
3 DO3+
1 DO4+
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Wiring and installation for the CN1 quick connector:

Installation

Wiring

e

(1)

(2)

TN AN A0

The CN1 quick connector has multiple
spring terminals. Determine which terminal
is to be wired in advance. Use a flathead
screwdriver to press the spring down to

open the pin.

Insert the stripped wire into the pin and
withdraw the screwdriver to complete the

wiring.
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3.3.7 CN1 wiring diagrams

The wiring diagrams in this chapter are based on the B3-L model. Refer to the notes for the pin

definition of other models. For the functions supported by each model, refer to Chapter 1.

The valid voltage for the analog speed command and the analog torque command is between
-10V and +10V. You can set the command value that corresponds to the voltage range with the

relevant parameters.

C1: input for speed / torque (force) analog command

Controller Servo drive

1.2 kQ

20 V-REF
(18 T-REF)

Approx. 12 kQ

N 19
SG‘\/? GND

Note: the pin definition of the communication type models is different from that of the L model.

)
<

Communication type model pins: V-REF (19), T-REF (20), and GND (10).

C2: output for analog monitoring command (MON1 and MONZ2)

Servo drive Controller

8 kQ
Max. output:

8V, 1,[nA 8 kQ

10V
full-scale

MON1 17
(MON2 14)

|
]
[
|
|
l

19
~

Note: the pin definition of the communication type models is different from that of the L model.

Communication type model pins: MON1 (21), MON2 (22), and GND (10).
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You can input the Pulse command with the open collector or line driver. The maximum input

pulse is 4 Mpps for the line driver and 200 Kpps for the open collector.

Caution: do not directly input the 24V power supply to the SIGN+, SIGN-, PULSE+, and

PULSE- pins, or the circuit elements will be damaged.

C3-1: the source for the pulse input is open collector NPN type equipment, which uses the

external power supply.

Controller Servo drive

35| PULLHI_S

1.5kQ  Max. pulse input frequency:
- 24V 200 Kpps

Note:
1. This is supported by the B3-L model and the B3A series only.
2. The pin definition of the communication type models is different from that of the L model.

Communication type model pins: PULL HI_S (13), PULL HI_P (14), SIGN- (24), and PULSE- (26).
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C3-2: the source for the pulse input is open collector PNP type equipment, which uses the
external power supply.

Controller Servo drive

.

*| bc

-T 2% 35 |PULL HI_S
n—

-

Max. pulse input frequency:

37 | SIGN-

R U I

36 | PULLHI_P

41

.

Note:
1. This is supported by the B3-L model and the B3A series only.
2. The pin definition of the communication type models is different from that of the L model.

Communication type model pins: PULL HI_S (13), PULL HI_P (14), SIGN- (24), and PULSE- (26).
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C4: pulse input (line driver) can only be used with 2.8V - 3.6V power systems.

Do not use it with 24V power.

Controller

SIGN+

Servo drive

39

Max. pulse input frequency|
4 Mpps

%

SIGN-

37

PULSE+

43

4 Mpps

PULSE-

41

=3

Note:

1.
2.

~—~——— e e -~

This is supported by the B3-L model and the B3A series only.

The pin definition of the communication type models is different from that of the L model.

Communication type model pins: SIGN+ (23), SIGN- (24), PULSE+ (25), and PULSE- (26).
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When the drive connects to an inductive load, you must install the diode (permissible current:

below 40 mA,; surge current: below 100 mA; maximum voltage: 30V).

C5: DO wiring - the servo drive uses an external power supply and the resistor is for general load.

Servo drive

— 24 Vbc

DOX+

DOX-

C6: DO wiring - the servo drive uses an external power supply and the resistor is for inductive

load.

Make sure the polarity
of diode is correct,

or it may damage the
servo drive.

Servo drive

—— 24 Voc

DOX+

DOX-
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DI wiring - input signals by relay or open collector transistor.

Conditions of DI On / Off:

ON: 15V - 24V; condition: input current = 3 mA.

OFF: below 5V; condition: input current £ 0.5 mA.

C7: NPN transistor (SINK mode)

Servo

drive

11 LCOM+

DC 24V

C8: PNP transistor (SOURCE mode)

Approx. 4.7 kQ

i

DI
P ——

Servo drive

COM+

Approx. 4.7 kQ
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C9: output for encoder position signal (line driver)

Note:

Max. output current 20 mA

Servo drive Controller
AM26C31 series
OA | 21 ( I
= L) J
/OA T221 120 Q
||
)
oB |25 | |
L? || I:I
/OB |23 : : 120 Q
1|
1|
oz |13 ! |
L? | i
T
/10Z |24 : | 120 Q
\_J
T—»u SG

1. Itis suggested that you connect the two GND for the controller and servo drive in parallel when the

voltage deviation between the controller and the servo drive is too great.

2. The pin definition of the communication type models is different from that of the L model.

Communication type model pins: OA (1), /OA (2), OB (11), /OB (12), OZ (3), and /OZ (4).

C10: output for encoder position signal (opto-isolator)

Note: the pin definition of the communication type models is different from that of the L model.

Max. output current 20 mA

Servo drive Controller
AM26C31 series -
()
OA 121 | 2000
[
> 1= ¥k S
IOA (221 |
[ High speed
[ photocoupler
I
OB |25 | | 200Q
(L
> 1 ¥4 S
/OB [23 | |
[ High speed
: : photocoupler
oz |13 1 1 200 Q
T T
= 1 Y| f
0z [24 ! ! .
(I High speed
\ ) photocoupler
L»o SG

Communication type model pins: OA (1), /OA (2), OB (11), /OB (12), OZ (3), and /OZ (4).
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C11: encoder OCZ output (open collector Z pulse output)

24V
Servo drive
Max. 30V e
50 mA | |
I N I
| X {]:)7 |
| |

0OCZ 44

AKL GND 40
i

Note: this is not supported by the communication type models.
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3.4 Wiring for the CN2 encoder connector

The CN2 encoder signal connector is shown as follows:

//

N
w
()}

___E,____
iE

()

(1) CN2 connector (female); (2) CN2 connector (male)

B DO NOT wire Pin 3 and Pin 4 of the servo drive CN2 connector. They are for

internal use only; wiring them will cause damage to the internal circuit.

warnne B When using an absolute encoder, the battery supplies power directly to the

encoder, so wiring to the CN2 connector of the servo drive is not required.

Quick connector ends:

(T
/ ey

View from this side View from this side
M—C—n
246
M®EIE ] [amare
H[B]E] 135

Military connector ends:

)

[T
TR
L 1] U

L/

View from this side View from this side
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IP67 waterproof connector ends:

i

CHOGORI

-

View from this side

Pin assignment of CN2 connector:

The end that connects to the encoder

The end that connects to the servo drive

Military Quick IP67 Color Pin No.| Signal Description
connector | connector | connector

4 7 4 Brown 1 DC+5V +5V power supply

9 8 3 Blue 2 GND Power ground

) ) ) ) 3 ) Do not connect this pin.
For internal use only.

} ) ) ) 4 ) Do not connect this pin.
For internal use only.

1 1 1 White 5 T+ Serial communication signal (+)

2 4 2 White / Red 6 T- Serial communication signal (-)

10 9 8 - Case | Shield Shielding

6 2 6 Red - - Battery +3.6V

5 5 5 Black - - Battery ground

Note: for the absolute battery wiring, refer to Section 3.1.5 Specification for the encoder connector.

Connecting shielded wire to the CN2 encoder connector is shown as follows:

XX XXXXXXXXXXXX XXX XX F—1
IR =

A0 0001010100000 0 00 =

Step 1:

Cut through the cable and expose the shielding.

The exposed wire length should be 20 - 30 mm

(0.79 - 1.18 inches).

Step 2:

Spread the metal shielding and fold it back.

Refer to the CN2 pin assignment (see the table

above) to connect the pins.
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Step 3:

You need the following items to assemble the
connector:

(A) Big metal case

(B) Small metal case

(C) Metal ring

Step 4:

Place the big metal case to cover the exposed
wire shielding. Make sure the shielding is
completely covered to maintain the integrity of

the shielding.

Step 5:

Fasten the small metal case on the other side.

Step 6:

Tighten the metal ring to the big metal case.

Step 7:
Fit one side of the plastic case over the

connector.

Step 8:
Place and fasten the other side of the case to

complete the connector.
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3.5 Wiring for the CN3 communication connector
3.5.1 Wiring for the MODBUS communication connector

When the servo drive is connected to the PC via CN3, you can operate the servo drive, PLC, or
HMI through MODBUS using the assembly language. The CN3 connector supports the RS-485

communication interface which enables you to connect multiple servo drives simultaneously.

Note: B3L_-L model: single port (Pin 1 - Pin 8); supports RS-485 only.

/
000,
o 00"
B> |
. 8=
,j . 1=
0 (1) @
(1) CN3 connector (female); (2) CN3 connector (male)
Pin assignment:
Pin No. Signal Description
1 - -
2 - -
3,7 GND_ISO Signal GND
4 RS-485- The servo drive transmits the data to differential terminal (-).
5 RS-485+ The servo drive transmits the data to differential terminal (+).
6,8 - -

Note: refer to Chapter 9 for the RS-485 wiring.
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Connecting multiple servo drives:

/

(Of Yo}
o

°®
00
iy

©
©

)
RO

(1) Connect to the controller / PLC; (2) Modbus connector; (3) Wiring for RS-485 terminal resistor

Note:

1. This supports up to 32 axes via RS-485. The communication quality and the number of connectable
axes are determined by the controller’s specifications, quality of wires, grounding, interference, and
whether a shielded twisted-pair cable is used.

2. ltis suggested to use a terminal resistor of 120 Q (Ohm) and 0.5 W (or above).

3. To connect multiple servo drives in parallel, use a Modbus connector as shown above, and put the

terminal resistor in the last servo drive.
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3.5.2 Wiring for the CANopen communication connector

The CN3 connector conforms to the CANopen DS301 and DS402 standards. You can use it for

controlling position, torque, and speed, as well as accessing or monitoring the servo status with

the standard CAN interface. The CN3 connector supports the CANopen communication

interface which enables you to connect multiple servo drives simultaneously.

Note: B3[_-M model: dual ports; supports high-speed communication (CANopen).

Pin assignment:

/
’@@@
°00©

=

-

4
g

0

il =l

| —
1 [E
i_. E 8
1 [E
——— _: E16
(1) (@)

(1) CN3 connector (female); (2) CN3 connector (male)

Pin No. Signal Description
1,9 CAN_H CAN_H bus line (dominant high)
2,10 CAN_L CAN_L bus line (dominant low)
3,1 GND_ISO Signal GND
4,12 - -
5,13 - -
6, 14 - -
7,15 GND_ISO Signal GND
8,16 - -
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Connecting multiple servo drives:

_______________________________________________________

(1) Connect to the controller / PLC; (2) Wiring for CAN terminal resistor

Note:

1. The CANopen cable length can be up to 30 m (98.43 ft). The communication quality and the number
of connectable axes are determined by the controller’s specifications, quality of wires, grounding,
interference, and whether a shielded twisted-pair cable is used.

2. ltis suggested to use a terminal resistor of 120 Q (Ohm) and 0.5 W (or above).

3. To connect multiple servo drives in parallel, use two sets of CAN ports as shown above, and put the

terminal resistor in the last servo drive.
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3.6 CN4 serial connector (Mini USB)

CN4 is a serial connector that connects to a PC and allows you to operate the servo drive with

the software. This is a Type B Mini USB that is compatible with the USB 2.0 specification.

Note: when there is high interference during operation, it is suggested that you install a USB isolator.

(Delta part number: UC-ADP01-A)

©0©
°0©

! R\

Lo}

il 1

(1) (2)

Bo

(1) USB connector (female); (2) USB connector (male)
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3.7 Wiring for the CN6 communication connector

3.7.1 Wiring for the DMCNET communication connector

The servo drive uses a standard RJ45 connector with a shielded cable to connect to the

controller or motion control card for controlling position, torque, and speed, as well as accessing

or monitoring the servo status with Delta’s DMCNET system.

You can set the station number of DMCNET with P3.000. Its maximum transmission rate is

20 Mbps. Two ports are provided for connecting multiple servo drives, with one way in and the

other way out. Remember to put the terminal resistor (120 Q) in the last servo drive.

/

0®
°©

\j
%@

Tl

Bo

(1) ()

(1) CN6 connector (female); (2) CN6 connector (male)

Pin assignment (same for both connectors):

—
—
—
—
—
—
—
—

—
—
—
—
—
—
—
—

16

Pin No. Signal Description
1,9 DMCNET_1A DMCNET Channel 1 bus line (+)
2,10 DMCNET_1B DMCNET Channel 1 bus line (-)
3,1 DMCNET_2A DMCNET Channel 2 bus line (+)
4,12, i i
5,13
6, 14 DMCNET_2B DMCNET Channel 2 bus line (-)
7,15, i i
8,16
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Connecting multiple servo drives:

1 ,_;/%:ﬁ i i
| |
i=]

_______________________________________________________

1200 i

i 3
i 4
i 5::+1200

(1) Connection to the controller / motion control card

(2) DMCNET terminal resistor (Delta part number: ASD-TR-DM0008)

Note:

1. This supports up to 12 axes with the cable length up to 30 m (98.43 ft).

2. ltis suggested to use a terminal resistor of 120 Q (Ohm) and 0.5 W (or above).

3. To connect multiple servo drives in serial, use two sets of DMCNET ports as shown above, and put

the terminal resistor in the last servo drive.
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3.7.2 Wiring for the EtherCAT communication connector

Two ports are provided for connecting multiple servo drives, with one way in and the other way

out.

ol ~Im—r

]

[T

=
©

I

0 P
= (1) (2)
(1) CN6 connector (female); (2) CN6 connector (male)
Pin assignment (same for both connectors):
Pin No. Terminal Signal Description
1,9 TX+ TX+ Transmit +
2,10 TX- TX- Transmit -
3,1 RX+ RX+ Receive +
4,12 - - -
5,13 - - _
6,14 RX- RX- Receive -
7,15 - - _
8,16 - - _
Description of each indicator for the CN6 connector:
B Network status indicator
Indicator Status Description
On Network is connected. Connection is established but no data transmission.

- Connection is established . .
Blinking and in data transmission. Data in transmission.

Off No connection. Connection is not established.

B EtherCAT connection status indicator (RUN)

Indicator Status Description

After power cycling and the initialization of the servo
Off Initial drive is complete, the communication has not yet started,
but the controller can access the servo drive’s register.

SDO, TxPDO, and RxPDO data packets can be

On Operational transmitted.
Blinking Pre-operational The controller can exchange data through the mailbox.
. . The servo drive can use the SDO and TxPDO data
Single flash Safe-operational

packets to exchange data with the controller.
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B EtherCAT error indicator (ERR)

Indicator Status Description
Off No error No error has occurred.
on PDI Watchdog timeout Seryo drive malfunction. Contact the distributor for
assistance.
Blinkin State change error Parameter setting error causes the system unable to
9 9 switch states. Refer to the following diagram.
Svnchronization error / The synchronization between the controller and the
Single flash y servo drive failed or the data was lost during data
SyncManager error :
reception.
Init
A A A
(IP) (PI)
\ 4
Pre-operational (Sl
7'} 7'}
(ol (PS)| (SP)
A 4
(OP) Safe-operational
A
(SO)| (0s)
\ 4
Operational

State switching diagram

Connecting multiple servo drives:

Note:

1. When multiple servo drives are connected, the maximum distance between each drive is 50 m

(164.04 inches).

2. Use CAT5e STP cable.

3. ltis suggested to use a Beckhoff cable (model number: ZB9020).

3-67



Wiring ASDA-B3

3.8 CN10 STO connector (Safe torque off)

This connector provides the STO function. More details are provided in the next section.

Note:
1. The STO function is supported by the B3A series only.

2. STO certification application is in progress.

En Tl
: D ( o o [6] [¢]
; o 5 A
P %
i = (1) (2) |

(1) CN10 STO connector (female); (2) CN10 quick connector (male)

Pin assignment:

Pin No. Signal Description
1 Reserved Reserved
2 Reserved Reserved
3 STO_A STO input A+
4 /ISTO_A STO input A-
5 STO_B STO input B+
6 /ISTO_B STO input B-
STO alarm output (+), BJT Output
7 FDBK+ Max. rating: 80 Voc, 0.5 A
STO alarm output (-), BJT Output
8 FDBK Max. rating: 80 Voc, 0.5 A

If you do not need the STO function, plug in the
STO connector that comes with the servo drive.
The wiring has been done as shown in the figure
on the right. If this connector has been
disassembled, refer to Section 3.9 STO function

(Safe Torque Off) for wiring information.

3-68



ASDA-B3 Wiring

3.9 STO function (Safe Torque Off)
3.9.1 Introduction to STO

Once the STO function is enabled, the servo drive stops supplying current to the motor, cutting
off the power supply and torque force. Do not repeatedly use this function for it does not stop

the motor with active force.

Note:
1. The STO function is supported by the B3A series only.

2. STO certification application is in progress.

3.9.2 The potential danger of STO

After the STO function is enabled, the motor is no longer controlled by the servo motor.
Thus, take all the potential danger resulted from enabling the STO function into consideration.
Delta is not liable for mechanical damage and personnel injury if you fail to observe the

following instructions:

1. For a safety circuit design, make sure the selected components conform to the safety
specifications.

2. Before installation, read the safety instructions in the STO-related user manual for the
components you use.

3. Do not touch the servo drive when the STO function is enabled. Although the power to the
motor is cut off, there is residual electricity since the power supply is not completely
removed from the servo drive. When maintaining the servo drive, use the molded case
circuit breaker (MCCB) or magnetic contactor (MC) to cut off the power.

4. When the STO function is enabled, the servo drive can no longer control, stop, or
decelerate the motor.

5. After the STO function is enabled, the servo drive no longer controls the motor, but the
motor can still be moved by other external forces.

6. The feedback monitoring output signal (FDBK) is only for inspecting the STO function status
rather than for safety output.

7. The STO function must be powered by the safety extra-low voltage (SELV) power source
with reinforced insulation.

8. Power the STO signals with single power supply, or the leakage current will result in STO

malfunction.
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3.9.3 Specifications of STO

The ASDA-B3 series servo drive conforms to the following safety specifications:

ltem ‘ Description Standard Safety data
. . Channel1: 80.08%
SFF Safe failure fraction IEC61508 Channel2: 68.91%
HET Hardware fault tolerance IEC61508 1
(Type A subsystem)
. . IEC61508 SIL2
SIL Safety integrity level
IEC62061 SILCL2
PEH Probab_|1I|ty of dangerous failure per IEC61508 9.56x10-10
hour [h™]
PFDa Average probability of failure on IEC61508 4.18x10
demand
Category Category EN954-1 Category 3
PL Performance level 1ISO13849-1 d
MTTFq4 Mean time to dangerous failure 1ISO13849-1 High
DC Diagnostic coverage 1ISO13849-1 Low
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3.9.4 How does the STO function work?

The STO function controls the motor current by two individual circuits. It cuts off the power

supply to the motor when needed, after which the motor is free from torque force. When an STO

alarm occurs, determine the alarm type according to the pin status of the feedback monitor

signal (FDBK). The following table details how this function works.

Description of action and feedback status:

Safety
Signal signal Status of opto-isolator
source
STO_A
~/STO_A ON ON OFF OFF
STO STO_B
- ST6_B ON OFF ON OFF
. Torque off Torque off Torque off
Servo drive output status Ready (STO. B lost) (STO_ A lost) (STO mode)
Feedback monitor signal
(FDBK status) Open Close Open Open
Alarm N/A AL500 AL501 AL502

Note:
1. ON =24V; OFF = 0V.

2. Open = open circuit; Close = short circuit.

3. The status of the feedback monitor signal switches immediately based on the safety signal source

changes.

4. Contact the distributor if AL503 occurs. Refer to Chapter 12 Troubleshooting for more details.

3.9.4.1 Activation status

STO reaction time:

When one of the safety signal source is low, the circuit cuts off the motor current within 20 ms.

STO_A/STO B

Motor current

H

L

|

| |

IMax. 20 ms|
|

ON

: OFF
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AL500: see the following diagram. When the motor runs normally, but both STO_A and STO_B

signals are low for 10 ms at the same time, the firmware disables the drive (Servo Off) and

Alarm No alarm

triggers AL500.
STO A H L
I
STO_B H L
| |
) 110 ms|
Firmware |
detection of STO not active ! i
stecton : STO active
function ! !
I Max. 20 ms |
| ——— |
FDBK Open : Close
I
I I
I I
I I
I
T
SRDY ON | OFF
I
I
I
I
T
I
I

|
|
|
|
><: AL500

AL501 / AL502: see the following diagram. When the motor runs normally, but one of the safety

signal source is low for 1 s, the firmware disables the drive (Servo Off) and triggers AL501 or
AL502. The following diagram illustrates AL501.

STO_A
H L
I
STO B H !
I
Lommm o e o TR
| 1s
Firmware :<—>
detection of STO not active | STO active
the STO |
function | L
| |<->| Max. 20 ms
L ! 1
| I
FDBK Open : I Open
I
| |
| |
| |
| |
I
SRDY ON | OFF
I
I
I
I

Alarm No alarm >< AL501

1. When the STO_A signal is low, AL501 occurs; when the STO_B signal is low, AL502 occurs.

Note:

2. Contact the distributor if AL503 occurs.
3. Refer to Section 3.9.4 for the FDBK signal.
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3.9.4.2 Deactivation status

When both safety signal sources switch back to high, the alarm will not be cleared automatically.

Of all the STO alarms, only AL500 can be cleared with DI.ARST.
|

STO_A L H
I

STO B L H
Loy
:4_,| Max. 10 ms
I

FDBK Close [ Open

L
I
I
I
I
I I
I

DIARST AL500 : ARST

I

|
<_>| Max. 10 ms

SRDY OFF ON

Note: refer to Section 3.9.4 for the FDBK signal.
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3.9.5 Wiring for STO
3.9.5.1 Wiring without the STO function

You can short-circuit the connector or plug in the short-circuit connector that comes with the

servo drive. Refer to the following wiring diagram:

+

At% Reserved
24, ({— Reserved -

NIV X
a1 -
S

3.9.5.2 Wiring for single drive module with the STO function

To use a safety relay to trigger the STO function, connect the wiring as shown in the following

diagram:

STO
1 {— Reserved

2 —<&— Reserved

24Voe_3) STOA A

T ﬁ;##%ii % i
o | | L
IEEITINS

@
©
@
-||—|:»—+
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3.9.5.3 Wiring for multiple drive modules with the STO function

In the multiple drive modules system, the value of multiplying PFD and PFH by the number of

drives must not exceed the specified safety value.

STO
10—<4—Reserved
2 04— Reserved

3| STO_A [ j
24 L TYA ;{ ha e
\} /Q),A E - @
5| STO_B j - 4}
Ty *;{ (ﬁg
| I

88
4‘4—‘

STO
>—(&—Reserved
Safety relay 20—(&—Reserved

"'X"'""&“““' 3| STO_A T

o 1&;{
4

s 3
;
th=4 @\}m# Lo
b
e
i
|

STO
16— Reserved
2 0—<4{—Reserved

3| STO_A

1!11;{
4 —

/STO_A

5| STO_B [T

/STO_B

FDBK+
A\
?cgb {

[ R N N IS
b
o
S
]

~

=

<+
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3.10 Standard wiring example
3.10.1 Position (PT) control mode - differential pulse signal

Servo drive
ASDA-B3 Series

MCCB
MC P, —_———
AC 200/ 230V —So—¢-] R i |j Regenerative
Three-phase*5 —0 o | s resistor
5060 Hz s To—{ || T c [
u Power
Lic \Y supply
Lac w 5=
Brake
e (E1CS B L
CN2 Encoder
This is for systems of 2.8 — 3.6V. CN1 1 +5V
Do not input 24V power. [: E SIGN+ 39 2 GND
C 3 Do no‘tsculr:'necl
Differential pulse* 1 SIGIY & 4 | n':,ci nect A
command input Iﬁ PULSE+ | 43 o nis i —H—'
PULSE- | 41 5 T+ SG  Twisted-pair or
£10V= nw[]¢—] T-REF | 18 — 6 T- twisted—ls)rielded
GND 19 Case [ Shield cape
Twisted-pair or r%_® '} MON1 17
twisted-shielded s i GND 19 CN3
canle L‘ﬁ'_® MON2 | 14 =5
COM+ 11 5 T
SON —6~ o— DI 9
R 4 RS485-
CcoLR '—O_‘_O— Di2 10 3,7 | GND_ISO
TCMO 6~ o— DI3 34 2 _IS
TCM1 G0 0 Dl4 8 y
ARST 6" DI5 33
NL¢+o,0— DI6 32
PLto.0— DI7 | 31 CN4
EMGS +3 ., o—| DI8 30 |: Mini USB | *4
6 o— DI9 12
1.5kQ
DO1+ 7
SRDY
1 DO1- 6
1.5kQ
Lt DO2+ 5
24V — _@_
p s DO2- 4
{1 DO3+ 3
HOME|
+——— ) Dpos- | 2
1.5kQ
{1 DO4+ 1
TPOS
+——— )+ _Do4 | 2
1.5kQ
T — DO5+ 28
t+——— ) _Dpos-_| 27
{1 DO6+ 16
K1 DO6- 15
A-phase :I OA 21
differential signal /OA 22
B-phase :I OB 25
iff tial si |
Encoder differential signa /OB 23
pulse output Z-phase 0oz 13
differential signal 10Z 24
Z-phase open <+«— 0Cz 44
collector signal «—— GND 40
Max. output current: 50 mA
voltage: 30V

Note:

1. This is the wiring for differential pulse signal input. For the wiring for open-collector signal input,
refer to Section 3.3.7.

Models of 200 W and below have no built-in brake resistor.

The brake coil has no polarity.

Connects to Mini USB (for PC communication).

o M 0D

Models of 1.5 kW and below can use single-phase power supply.
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3.10.2 Position (PT) control mode - open-collector pulse signal

PNP type

MCCB

AC 200/ 230V 4’/}\
Three-phase *5

Open-collector pulse *1

command input

NPN type device

Servo drive
ASDA-B3 Series

J‘\
RN

ALRM

MC
R
- s
50 /60 Hz 40"}\ T
Lic
Lac
CN1
PULLHI.S | 35
SIGN- 37
L— putLHiPr | 36
PULSE- | 41
1.2kQ
—
+10V— 1wwf |1 T-REF 18 =2
GND 19
] MON1 17
GND 19
MON2 14
COM+ 1 M *
o— Dbn 9 | [ToE¥=E]
oo D2 | 10 | [oA¥H
I e o v W i s ot
"o D 8 |Hd¥
oo DI5s_| 33 |LA¥hy
o o Di6 | 32 HoA¥
o o b | 31 HeAYsh
— GES i
0, 06— DI8 30 e
o— DI9 12 3‘5‘
DO1+ 7
SRDY | -— {
+———KH+ po1- | 6 j%f
T +—— D02+ 5 j 5
250 -—, {
t———() poz | 4 ~—
e T +—— DO3+ 3 } -
+———K)H Dpo3 | 2 -—
15k0
. T +—— DO4+ 1 }
+——K)H Dos- | 26 ~—%
15k
—— DO5+ 28 j {
—( ) Dpos-_ | 27 -~
DO6+ 16 } -
(&)-_Dos-_[ 15 ~—%
A-phase OA 2il g
differential signal :i /OA 22
B-phase OB 25 ﬁ
differential signal /0B 23
Z-phase 0z 13 ﬁ
differential signal 10Z 24
Z-phase open ocz 44
collector signal GND 40

Max. output current: 50 mA
voltage: 30V

Po -
t] Regenerative
D resistor
c ! [
u Power
\4 supply
w F=
Brake
@ (215 BRR 3
CcN2 Encoder
1 +5V
2 GND
ol o
4 | oo peamet l
¥
5 T+ SG  Twisted-pair or
6 T= twisted-shielded
Case |_Shield cable
CN3
6,8 =
5 RS485+
4 RS485-
3,7 | GND_ISO
2 o
1 -
CN4

Mini USB | *4

This is the wiring for open-collector signal input. For the wiring for differential pulse signal input,

Models of 200 W and below have no built-in brake resistor.

Connects to Mini USB (for PC communication).

| device |
| PULLHLS | 35 |
| SIGN- 37 :
| PULLHLP | 36 |
: PULSE- | 41 |
| |
e e e e — I
Twisted-pair or
twisted-shielded
cable
24V
Encoder
pulse output
Note:
1.
refer to Section 3.3.7.
2.
3. The brake coil has no polarity.
4.
5.

Models of 1.5 kW and below can use single-phase power supply.
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3.10.3 Position (PR) control mode - internal position command
Servo drive
ASDA-B3 series
o QT "Lk ti
egenerative
MCCB MC D Ij resistor
AC 200 / 230V —0 | o——¢ R c 1
. I |
Three-phase*5 —0 0O | [ u Power
50/60 Hz —dTo—— T v supply
W — - o
Lic o 24y EMGS B*Ré(R ‘ Brake
L =71 77T
CN2 Encoder
1 +5V
2 GND
3 Do nﬁt co_nnect
is pin
s [P |
12kQ 5) T+
CN1 6 T- SG  Twisted-pair or
— twisted-shielded
+10V — o[ [¢—] T-REF | 18 == Case | Shield cable
GND 19
Twisted-pair or r%’a@ } MON1 17
twisted-shielded 4 GND 19 CN3
cable 10kQ !
V MON2 14 6,8 _
COM+ 11 ] *1 5 RS485+
—— =
SON —6 o— DI 9 E@ 4 RS485-
CTRGt+6 o DR 10 | [TARE, 3,7 | eND_Iso
POS0 ¢+ o— DI3 34 |LrEiayH > N
POS1 60— D4 8 1 _
ARST ¢6"— DI5 33 LAY
T A3
NL$—o ., 0— DI6 32 [
ol AN CN4
PL 0, 0— DI7 31 [ T *4
I3 Mini USB
e A iy = [_Jwmuss]
P =3
6 o— DI9 12
g S DO1+ 7
SRDY!  1.5kQ @ DO1- 6 -— 5{
24V — |*°)_15k0 DO2- | 4 — 5{
7 DO3+ 3!
-—
"My 1.5Kk0 Do3- | 2 31 <—5£
| p—
TPOS m') S i -,
+— 2L Do4- | 26 -~
ALRM I_(l) DO5+ 28
19 @)H Dpos- | 27 _\./1 ~—%
I DO6+ 16 j
1.5kQ @_ DO6- 15 4—5
A-phase OA 21 j]_
differential signal JOA 22
B-phase OB 25 jl_
differential signal /OB 23
Encoder
Z-phase :I oz 13 j |_
pulse output differential signal 10Z 24
Z-phase open <+«— 0OCz 44
collector signal «—— GND 40
Max. output current: 50 mA
voltage: 30V
Note:
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1. Refer to Section 3.3.7 for CN1 wiring.

The brake coil has no polarity.

o M w0 D

Models of 200 W and below have no built-in brake resistor.

Connects to Mini USB (for PC communication).

Models of 1.5 kW and below can use single-phase power supply.
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3.10.4 Speed (S) control mode

Servo drive
ASDA-B3 series

R —_——
iy MC D® Ij Regenerative
resistor
AC 200/ 230V _OJ\O——| R 0 ~ _
Three-phase *5 —0 )0 | s c P
ower
e _OTCL | T \% supply
W S —
24y EMGS BRKR Brake
Lic S (eSS B !
- CN2 Encoder
1 +5V
2 GND
CN1 1.2kQ 3 [P .
Do notconnect
#10v == wwfje— VREF [ 20 -:'$l 4 [mwer —4—
GND 19 12 kQ et 5 T+ ¥ wistedpairor
6

10V = D<_ T-REF 18 T- twisted-shielded
+ — 10kQ = cable
GND 19 12kQ 5 Case | Shield

Twisted-pair or rgjo_lk.0_® } MON1 17 CN3
twisted-shielded T0k0 { GND 19 s -
cable Lﬁ—(\/) MON2 | 14 T
coMm+ | 11
st 4 | Rsass-
SON DI 9
3,7 | GND_ISO
TRQLM DI2 10 2 =
SPDO DI3 34 , .
SPD1 Dl4 8
ARST DI5 33 CN4
Dls_ | 32 [ [wminiuss] "
DI7 31
EMGS DI8 30
DI9 12
DO1+ 7
SRDY. Do1_ 6
P DO2+ 5
24V : ZSPD- Doz_ 4
DO3+ 3
TSPD- Do3_ 2
DO4+ 1
BRKR|  1.5kQ o e
— DO5+ | 28
ALRM —
1.5kQ @_
— DO5- | 27
- DO6+ | 16
19K @{poe- | 15

A-phase OA 21
differential signal JOA 2
B-phase OB 25
differential signal /OB 23

Encoder
pulse output Z-phase 0z 13
differential signal 10Z o

Z-phase open «+—— OCZ 44
collector signal o | GND 40

Max. output current: 50 mA
voltage: 30V

Note:

1. Refer to Section 3.3.7 for CN1 wiring.

2. Models of 200 W and below have no built-in brake resistor.
3. The brake coil has no polarity.

4. Connects to Mini USB (for PC communication).

5

Models of 1.5 kW and below can use single-phase power supply.
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3.10.5 Torque (T) control mode

Servo drive
ASDA-B3 series

MCCB MC Po ---D Regenerative
D resistor
AC200/230V —0 |o— R c ] M
Three-phase *5 —0 | o—e¢—1 S U =
ower
50 /60 Hz —oTcL o T v )
w —r— o =
Lic @ 24v E'\iG_S_BEg_R_ ! Brake
L
2 CN2 Encoder
1 +5V
2 GND
CN1 12kQ 3 Do ntg_(c;nnec(
is pin N
e )0 not connect
10V = o [Je— VREF | 20 750 4[] Yy —f—
GND 19 12kQ 5 T+ S‘G Twisted-pair or
iy —— oo T-REF 18 6 T- twiste((;irejelded
GND 19 | 12xQ Case | Shield
Twisted-pair or |_%J0_1k6_@ ; MON1 17
twisted-shielded v { GND 19 CN3
cable v MON2 | 14 6.8 -
com+ | 1 5 | Rs485+
SON +—6 o— DN 9 4 RS485-
SPDLM +—0 0— DI2 10 3,7 | GND_ISO
TCMO 0 ©O— DI3 34 2 -
TCM1 0 O— Dl 8 1 -
ARST +0 O DI5 33
NL 0. 0 DI6 32 CN4
PLto.0— D7 [ 31 [ [wminiusB] "4
EMGS +<2. 0— DI8 30
S o— DI9 12
o =2 DO1+ 7
| 15kQ @ DO1- 5
24V —_— ZSPD- 1.5kQ DO2- 4
B DO3+ 3
2K po3- [ 2
P S DO4+ 1
2K Q[ o4 | 26
DO5+ 28
ARM oA
+—5K () pos- | 27
LT DO6+ 16
15 @ Dpos- | 15
A-phase OA 21
differential signal JOA 22
B-phase OB 25
differential signal /OB 23
pjs"e"f,ﬂfgm Z-phase oz 13
differential signal /0Z 24
Z-phase open <+— 0Cz 44
collector signal «—— GND 40
Max. output current: 50 mA
voltage: 30V
Note:

1. Refer to Section 3.3.7 for CN1 wiring.

2
3
4.
5
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The brake coil has no polarity.

Models of 200 W and below have no built-in brake resistor.

Connects to Mini USB (for PC communication).

Models of 1.5 kW and below can use single-phase power supply.
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Wiring

3.10.6 CANopen communication mode

MCCB

Servo drive
ASDA-B3-M Series

MC
AC 200/ 230V —0 | o——¢-] R
* A |
Three-phase*s —0 0 | IS
50 /60 Hz —oT | T
Lic
Lac
COM+
- o o DN
NL DI2
PL DI3
/N
EMGS Dl4
{1} DO1+
SRDY 1.5kQ
£ +———K){_Dpo1-
24V — 1 DO2+ :
ALRM 15kQ -
DO2- [ 18 - 5{
A-phase :I OA 1 g
differential signal JOA 2
Encoder | e RS na:I T gl
pulse output 9 /OB 12
 Z-phase 0oz 3 §|_
differential signal 10Z 4

Note:

1. Refer to Section 3.3.7 for CN1 wiring.

o > 0D

The brake coil has no polarity.

Po ————
Ij Regenerative
D resistor
c ! |
u Power
\Y supply
W >—o—ri --! o
rake
& R Y
CN2 Encoder
1 +5V
2 GND
3 Do r;rn‘ilsc:in"nect .
4 Do r:r‘:i‘::;““‘ i !
5 T+ SUG Twisted-pair or
6 T- twisted-shielded
|
Case | Shield cable
CN3
6,8 -
5 - —
4 - Data input
3,7 |[GND_ISO | &—
2 CAN_L
1 CAN_H
14,16 =
13 - R
i = Data output
11,15| GND_ISO _
10 | CAN_L "
9 CAN_H
CN4

[

Models of 200 W and below have no built-in brake resistor.

Connects to Mini USB (for PC communication).

Models of 1.5 kW and below can use single-phase power supply.

Mini USB | *4
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3.10.7 DMCNET communication mode

Servo drive
ASDA-B3-F Series

Ps e e
Ij Regenerative
MCCB D resistor
MC
A c 1
AC 200/230V —0 | o—s] R U
Three-phase*5 —0 o ! s v Powzler
50 /60 Hz _OTCL = T - supply
w N, S puy
o 24 BRKR EHGS ; Brake
Lic oo E
Loc CN2 Encoder
1 +5V
2 GND
3 Do nﬁitsc;ir:‘nect n
4 Do n(ﬁltscglr:‘nec( {I
5 T+ S‘G Twisted-pair or
COM+ 6 T- twisted-shielded
5 cable
- o— DN Case | Shield
NL DI2
PL DI3
N
EMGS Dl4 CN4
Sy — DO1+ Mini USB| "4
1 +——~_Do1-
24V —_ 1 DO2+
ALRM —
1.5kQ C : Doz-
CN6
A-phase OA 1 | DMCNET_1A
diffe tial signal
erential signa :I /OA 2 | DMCNET_1B ¢
Encoder ' B—pf"laSPT OB 3 DMCNET_2A Data input
pulse output differential signal /OB 45 _
Z-phase oz 6 | DMCNET_2B
differential signal /0Z 78 _
9 | DMCNET_1A
10 | DMCNET_1B R
11 [ DMCNET_2A Data output
12,13 - —>
14 [ DMCNET_2B
15,16 -

Note:

1. Refer to Section 3.3.7 for CN1 wiring.

2. Models of 200 W and below have no built-in brake resistor.
3. The brake coil has no polarity.

4. Connects to Mini USB (for PC communication).

5

Models of 1.5 kW and below can use single-phase power supply.
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3.10.8 EtherCAT communication mode

Servo drive
ASDA-B3-E Series

MCCB *
A MC e R
AC 200 /230 V —0 1'o— R D [ “raiter
Three-phase*5 —o0 | o - S C []
50 /60 Hz T !
0 1 T U Power
\ supply
Lic P S pn
Lac w o BRKR EMGS j Brake
() ————-—3 L
CN2 Encoder
1 +5V
2 GND
COM+ 3 | e N
- — o DN 4 [ Peiptegmet —H—
¥
NL DI2 5 T+ SG  Twisted-pair or
PL DI3 6 T twisted-shielded
(G " cable
EMGS Di4 Case | Shield
T DO1+
SRDY 1.5kQ
] —(: H DO1- CN4
24V —_ e IE! DO2+ Mini USB | *4
r——@— DO2-
A-phase OA
differential signal JOA
. :I OB CN6| EtherCAT
Encoder differBer?tri]:IS;gnal Connects to the controller
pulse output /0B CNBA [¢&——— orprevious servo drive
Z-phase :I oz
differential signal /0Z Connects to the next servo
4—
CN6B drive or no connection

Note:

1. Refer to Section 3.3.7 for CN1 wiring.

Models of 200 W and below have no built-in brake resistor.
The brake coil has no polarity.

Connects to Mini USB (for PC communication).

o > 0D

Models of 1.5 kW and below can use single-phase power supply.
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Test Operation and Panel
Display

This chapter describes the panel display of ASDA-B3 series servo drive, as well as its

operation and testing.
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Test Operation and Panel Display ASDA-B3

4.1 Panel description

A nera AC 220V
1y -4 ASDA-B3 400W
PO © Ot e
(3) ______MEDE_// A SHIFT @I EI:
e O ©
CQE 2 s 7-(7)
(B)——————- /

(1) Display: 5-digit, 7-segment LED displays the monitoring values, parameters, and setting

values.

(2) MODE key: switches the display among Monitoring mode, Parameter mode, and Alarm

mode. In Editing mode, press the MODE key to switch back to Parameter mode.
(3) UP (A) key: changes the monitoring code, parameter number, and value.

(4) CHARGE (Charge LED): the Charge LED indicator is on when the power is applied to the

circuit.
(5) DOWN (V) key: changes the monitoring code, parameter number, and value.

(6) SHIFT key: in Parameter mode, press this key to change the group number. In Editing
mode, moving the flashing (selected) digit to the left lets you adjust the higher setting bit.

You can switch the display of high / low digits in Monitoring mode.

(7) SET key: displays and stores the parameter value. In Monitoring mode, pressing the SET
key switches between decimal and hexadecimal display. In Parameter mode, pressing the

SET key switches to Editing mode.



ASDA-B3 Test Operation and Panel Display

4.2 Parameter setting procedure

Switching modes:

display of high / low digits of
monitoring variables.

}

Power On
Monitoring = T T T ™ =~
______ )
mode -‘ _R Efe_r io _C Eagtirf =/
NINImInIN
I
l MODE
Parameter T TTTTTITTTTT K
------ —( Refer to Chapter 8. !
mode . ______ -
II_II II_II _______________________________
LUUU - =)
l MODE : 1. If no alarm occurs, Alarm mode is skipped. :
I 2. When a new alarm occurs, it switches to Alarm mode :
!
______ from any other mode. |
Alarm mode a
: 3. When switching to a different mode, if you do not press :
| VODE I akey within 20 seconds, it returns to Alarm mode. |
: See Chapter 12 for detailed alarm information. |
e e /
Operating in each mode:
Monitoring mode
Monitoring
mode
lA
— D' ______________________
f |
l‘ : 1. Press ¥ keys to select monitoring I
I variables. Refer to Section 4.3.5 for :
I:Il [ : detailed information. :
' : 2. Directly enter the code of I
lA _____ | monitoring variables via P0.002. :
: Refer to Chapter 8 for a detailed I
ro_ I description of P0.002. :
I l ~ | 3. Press the SHIFT key to switch the |
|
| |
' [
' |

o

—
(I
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mode

Parameter mode
Parameter

Test Operation and Panel Display

g (gl (| (i (i (| (i (gl
c3J c2 c2 c2 c2 c2 c2 c2
c3 cJ c2 cJ c2 c2 c2 c3
CJ == (i (N o (W wJ -
oo (. (i o o (. (R o

Ava Ava Ava Ava Ava Ava Ava Ava

c2J c2 c2 c2 c2 c2 c2 c2J
c2 c2 c3 c2 cJ c2 c2 c2J
c3 - (] () a (W] (] (i
o_ o- (. a_ o o- o_ o

Ava Ava Ava Ava Ava Ava Ava Ava

c2 c2J 3 2 c2 c2 c2 c2
c2 c2 2 -2 (. c2 cJ c2
c2 c2 c2 c2 cJ c2 c2 c2
(g} - (gl (N o (W o -
(R oo o_ o o o o o
AVH Ava Ava Ava Ava Ava Ava Ava
m T T T t & T n
5 T T T T |- T | T |- T
o2 B 1E | B |y B |Se| B |5 b || B |8 | & |8 | B
£ 5 = S 83 25 S5 £ £
Lo —a» |55 —» 28| —»|E T —» 25 — - |CQ — |89 — | B
c £ s 3 E 2 £ S c c £ s Q S
S @ ) X ES S 3 s o Q
s 3 o w5 Ex 03 S 3 @ ~
o % o o< o = o o o

MODE

Monitoring
mode
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Test Operation and Panel Display

Editing mode

MODE Tl SET

Parameter
mode

Editing mode

INIEININ
L
Display parameter
setting value

SHIFT

.
N

_
(g

CD
__

Monitoring /
Alarm mode

Co
2

(N

After saving the parameter
setting value, it
automatically returns to
Parameter mode.

SET —ar—we—r—
e
I L g
After saving the parameter
setting value, it
automatically returns to
Parameter mode.
SET —ar—wear—
) N | I |
g

After saving the parameter
setting value, it
automatically returns to
Parameter mode.

If no alarm occurs, Alarm mode is skipped.
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ASDA-B3

4-6

4.3 Status display
4.3.1 Save the setting display

When you complete the parameter setting, press the SET key to save the parameters.

The panel displays the status for one second.

Displayed symbol ‘

Description

I_l IJI

Correctly saved the setting value (Saved).

Read-only and write-protected parameter (Read-only).

Entered the wrong password or did not enter a password (Locked).

Entered an incorrect setting value or the reserved setting value (Out of Range).

You cannot enter a value when in the Servo On state (Servo On).

Changes to the parameter take effect after cycling the power to the servo drive

(Power On).

4.3.2 Display the decimal point

Displayed symbol Description
M -II BIRIBIE -I M I_I
(M I_l [ )
I I High byte / low byte indication: this indicates the current high
Low High byte or low byte when the data is displayed in decimal format
byte byte (32 bits).
BIRIEInIEInin I ninnn
N
I Negative sign: the two decimal points on the left represent the
. negative sign when the data is displayed in decimal format
Negatlve No (16 or 32 bits). In hexadecimal format, it only shows positive
sign function values.
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4.3.3 Alarm messages

Displayed symbol Description

When an alarm occurs, the servo drive shows ‘AL’ as the alarm symbol and

|\ ‘nnn’ as the alarm code.

iy Refer to Chapter 8 Parameters for a detailed description of P0.001 or
Chapter 12 Troubleshooting for alarm details.

4.3.4 Positive and negative sign setting

Displayed symbol Description
NoUC 0 In Editing mode, press the UP (A) and DOWN (V) keys to change the displayed
LIC 100 value. Press the SHIFT key to change the selected value (the selected value is
——— flashing).
Press the SHIFT key for two seconds to switch between the positive (+) and
- an negative (-) signs. If the parameter value is out of range after switching the
ooy positive or negative sign, then the servo drive automatically resets it to the

original value.

4.3.5 Monitoring display

When you apply power to the drive, the display shows the monitoring displayed symbol for one
second, and then enters Monitoring mode. In Monitoring mode, press the UP (A) and DOWN (V)
keys to change the monitoring variables. Or you can directly change the setting value of P0.002 to
specify the monitoring code. When powered, the default monitoring code is determined by the
value of P0.002. For example, the value of P0.002 is 4. When the drive is powered, it displays the
monitoring symbol C-PLS first, and then shows the input number of pulse commands. Refer to the

following table for more information.

0 =: bPUU Igﬂf)ctic;;ie;c:igz;czﬁspglsuiir;)umber (after the scaling of [user unif]
1 :: _ PUU Ior}pEu_téwéjar‘T:tr)aetrig)f([::Jl;l:(refrc])i:?mands (after the scaling [user unif]
2 [ECPDU]  oeeeon beteen cont command pulse a1 gy
3 F I:.F'I_ 5 Motor feedback pulse number (encoder unit) [pulse]
; C-PLG]  mtoumerofpusecommancs oo ey
5 E - FIL 5 rEartrigr) ;():r!séig:rrr:ﬂeitr) (after the scaling of E-Gear [pulse]
6 E P - F — Input frequency of pulse commands [kpps]
7 5 PE E ,:: Motor speed [rpm]
8 E Spd : Speed command [Volt]
9 :: SF'.:H E' Speed command [rpm]
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R0.00Z Monitoring displayed Description Unit
setting value symbol
10 :: - :: C: = Torque command [Volt]
1 :: - :: C:e Torque command [%]
12 FH_: ::l - L Average torque [%]
13 F'E - L Peak torque [%]
14 HobuS Main circuit voltage [Volt]
1_1 Load / motor inertia ratio ,

15 4 L Note: if it shows 13.0, it means the load inertia ratio is 13. [T times]
16 =5bt :: IGBT temperature [°C]
17 _C_C_ Resonance frequency (low byte is the first [Hz]

s T ) resonance and high byte is the second one)

-
Ij 1" Fe

The absolute pulse number of encoder Z phase
equals the homing value, 0. It is +5000 or -4999

18 > > pulses when the motor rotates in the positive or )
: : negative direction.
z ' z '
———— Mapping parameter #1: shows the content of
19 r“ “:“—' : parameter P0.025 -
(P0.035 specifies the mapping target)
Mapping parameter #2: shows the content of
20 n r“:l F'.j parameter P0.026 -
— (P0.036 specifies the mapping target)
Mapping parameter #3: shows the content of
21 nr“j.’:' 3 parameter P0.027 -
(P0.037 specifies the mapping target)
Mapping parameter #4: shows the content of
22 =_“—==:=Pl_= parameter P0.028 -
(P0.038 specifies the mapping target)
Monitoring variable #1: shows the content of
23 UFI.— - l parameter P0.009 -
(P0.017 specifies the monitoring variable)
m] Monitoring variable #2: shows the content of
24 U.—"— - |:' parameter P0.010 -
— (P0.018 specifies the monitoring variable)
= Monitoring variable #3: shows the content of
25 UFI.— - j parameter P0.011 -
(P0.019 specifies the monitoring variable)
5 Monitoring variable #4: shows the content of
26 U.—“— - '—I parameter P0.012 -

(P0.020 specifies the monitoring variable)
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The following table shows the panel display of 16-bit and 32-bit values.

Example of the displayed value

Description

If the value is 1234, it displays 01234 (in decimal format).

— (Dec) :
16 bits
[ | If the value is 0x1234, it displays 1234 (in hexadecimal
" (Hex) format; the first digit does not show).
12
In_ (Dec high) If the value is 1234567890, the display of the high byte is
— 1234.5 and displays 67890 as the low byte (in decimal
=:' -= format).
(Dec low) .
32 bits
_ |
UL (Hex high) If the value is 0x12345678, the display of the high byte is
_ h1234 and displays L5678 as the low byte (in hexadecimal
= l_l format).
— = (Hex low)

The following table shows the panel display for the negative sign.

Example of the displayed value

Description

1230C

13

Shows negative values. If the value is -12345, it displays as 1.2.345
(only in decimal format; there is no positive or negative sign for
hexadecimal format display).

Note:

1. Dec means the value is displayed in decimal format; Hex represents hexadecimal format.

2. The display shown above is applicable in both Monitoring mode and Editing mode.

3. When all monitoring variables are 32 bits, you can switch the high / low bit and the display method

(Dec / Hex). As described in Chapter 8, each parameter only supports one display method and

cannot be switched.
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4.4 General functions
4.41 Operation of fault record display

In Parameter mode, select P4.000 - P4.004 and press the SET key to show the corresponding

fault record.

auaian SET Crr e s

| W S The 1” recent error
A
v
— SET —r—r——r—

PL:D“ T —— :_ UUl:ll_ The 2™ recent error
A
v

— —— SET R

:—"Jl}jU':l e L UUC'E' The 3" recent error
A
v

— — SET —r———

=—"—=-=:=UE= _— L UU':'E The 4" recent error
A
v

— SET —

:—"—{BB'—: e L UD':'E' The 5" recent error
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442 Force DOon

You can switch to the Diagnosis mode by the following steps. Set P2.008 to 406 and enable the
function to force DO on. Then, set the DO by binary method with P4.006. When the parameter
value is 2, it forces DO2 on. When the value is 5, it forces DO1 and DO3 on. No data is retained

in this mode. The mode returns to the normal DO mode after cycling the power. You can also

set P2.008 to 400 to switch to the normal DO mode.

o - — — — — — — — — o — — —

Note: P4.006 is displayed in hexadecimal format. Therefore, it does not show the fifth 0.

oJnna
L

Force to enable

DO mode

CJ
_
C

_
C2
Co

2
mJ

c
€2
I

_2J
cJ
o

C2
Co
Wy

_J)
-

-
-

Force DO1 on

Force DO2 on

Force DO3 on

Force DO4 on

Force DO5 on

Force DO1 and DO3 on

Force DO1, DO2, and DO3 on

~_——_—— e o — — — — ——— —

—— e e~
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4.4.3 Digital input diagnosis operation

You can switch to the Diagnosis mode by the following steps. When DI1 - DI9 are triggered by
the external signal, the panel shows the corresponding signal in bit. When it shows 1, it means

the Dl is on.

For example, if it shows 1FE1, E is in hexadecimal format; it will be 1110 when it transfers to

binary format. Then, DI6 - DI8 are on.

=
|

C2

ET

| «—
n

4/| l:l’l

| I| The panel displays in
' hexadecimal format.

AR

1/1111[11120[/00 0 1|« Binarycode
13 8765 4321

<«— Corresponding
DI status

13 12 1110 9

(Display in hexadecimal format)

4.4.4 Digital output diagnosis operation

You can switch to the Diagnosis mode by the following steps. When DO1 - DO6 are triggered by
the output signal, the panel shows the corresponding signal in bit. When it shows 1, it means
the DO is on.

For example, if it shows 1F, F is in hexadecimal format; it will be 1111 when it transfers to binary
format. Then, DO1 - DO4 are on.

4003

l SET

I | The panel displays in
I | hexadecimal format

N\

|0001|1_1 11|<— Binary code

53 5, , <«—— Corresponding
DO status

5 4 3 2 1

(Display in hexadecimal format)
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4.5 Testing

This section is divided into two parts. The first part introduces testing without load and the
second part describes testing when running the servo motor with load. To avoid danger, operate

the servo motor without load first.

4.51 Testing without load

Remove the load from the servo motor, including coupling on the shaft and accessories, to avoid
any damage to the servo drive or machine. This prevents the disassembled parts of the motor
shaft from falling off and possibly causing personnel injury or equipment damage during operation.

Run the motor without load first to see if the servo motor can run during normal operation.

Caution: to prevent danger, it is strongly recommended that you check if the motor can operate

normally without load first. Then, try operating the motor with load.

Check the following items carefully before operation.

Check for any obvious visible damage.
The wires at the wiring terminal should be isolated.
Make sure the wiring is correct to avoid damage or any abnormal operation.

Check for and remove any electrically conductive objects, including metal
(such as screws) or inflammable objects inside or near the servo drive.

. Check that the control switch is in the Off state.
Inspection before . . . .
operation B Do not place the servo drive or external regenerative resistor on inflammable

(without power) objects.

B Make sure the circuits for the emergency stop and circuit breaker function
normally. These functions need to be activated once the electromagnetic
brake malfunctions..

B Reduce the electromagnetic interference if there is electronic interference
with the peripheral devices.

B Make sure the external voltage level of the servo drive is correct.

B Protect the encoder cable from excessive stress. When the motor is running,
make sure the cable is not worn or stretched.

B Contact Delta if the servo motor vibrates or makes unusual noise during
operation.

B Make sure the settings for the parameters are correct. Different machinery
has different characteristics. Adjust the parameters according to the
characteristics of each machine.

B Reset the parameters when the servo drive is in the Servo Off state, or it
may cause malfunction.

B [f there is no contact noise or other abnormal noise when the relay is
operating, please contact Delta.

B Check if the power indicator and LED display work properly.

Inspection during
operation
(power is applied)
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4.5.2 Apply power to B3 servo drive

Follow these instructions.
1. Make sure the wiring between the motor and servo drive is correct:
(1) U, V, W, and FG have to connect to the red, white, black, and green wires respectively.
If the wiring is incorrect, the motor cannot work properly. The motor ground cable FG
must connect to the drive’s ground terminal. Refer to Chapter 3 for wiring.
(2) The encoder cable for the motor is correctly connected to CN2: if you only want to use
the JOG function, connecting CN1 and CN3 is not necessary. Refer to Chapter 3 for the
wiring for CN2.

Caution: do not connect the power (R, S, T) to the output terminal (U, V, W) of B3 servo

drive, or it may damage the servo drive.

2. Connect the power circuit for the servo drive:
200V servo drive: connect the power to the servo drive. Refer to Chapter 3 for power wiring.
3. Turn on the power:
220V servo drive supply: apply power, including to the control circuit (L1c, L2c) and main
circuit (R, S, T).

When the power is on, the display of the servo drive shows:

AL 13

The default digital inputs (DI6 - DI8) are the signal for negative limit (NL), positive limit (PL),
and emergency stop (EMGS). If DI6 - DI8 are not used, you must change the values of P2.015 -
P2.017, which you can set to 0 (disable the DI function) or some other value for a different

function.

If the servo drive status displays the P0.002 setting as the motor speed (07), then the screen

display shows:

When the panel displays no text, check if the control circuit power is undervoltage.
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®  When the screen displays:

i

| «—

CD)

_
nJ

Overvoltage warning:
This means the voltage input from the main circuit is higher than the rated range or a

power input error has occurred (incorrect power system).

Corrective action:
1. Use the voltmeter to measure the input voltage from the main circuit, and ensure it is
within the rated range.

2. Use the voltmeter to measure if the power system complies with the specifications.

B When the screen displays:

)

Encoder error warning:

Check that the motor encoder is securely connected and the wiring is correct.

Corrective action:

1. Make sure the wiring is following the instructions in the user manual.
2. Check the encoder connector.

3. Check for loose wiring.

4. Check if the encoder is damaged.
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®  When the screen displays:

7
()
|
|

i

Emergency stop warning:

Check if any of the digital inputs DI1 - DI9 are set to emergency stop (EMGS).

Corrective action:

1. If you do not want to set the emergency stop (EMGS) as one of the digital inputs,
make sure none of the digital inputs DI1 - DI9 are set to emergency stop (EMGS)
(make sure that none of the parameters, P2.010 - P2.017 and P2.036, are set to 21).

2. If the emergency stop (EMGS) function is needed, make sure this DI is on when it is
preset as normally closed (function code: 0x0021), and then set this DI as normally

open (function code: 0x0121).

B When the screen displays:

i
0
|

I
o

Negative limit error warning:

Check if any of the digital inputs DI1 - DI9 are set to negative limit (NL) and that DI is off.

Corrective action:

1. If you do not want to set the negative limit (NL) as one of the digital inputs, make sure
none of the digital inputs DI1 - DI9 are set to negative limit (NL) (make sure that none
of the parameters, P2.010 - P2.017 and P2.036, are set to 22).

2. If the negative limit (NL) function is needed, make sure this Dl is on when it is preset
as normally closed (function code: 0x0022), and then set this DI as normally open

(function code: 0x0122).

4-16



ASDA-B3 Test Operation and Panel Display
®  When the screen displays:
coCC
I il
o moc
I 1 )

Positive limit error warning:

Check if any of the digital inputs DI1 - DI9 are set to positive limit (PL) and make sure that

Dl is off.

Corrective action:

1. If you do not want to set the positive limit (PL) as one of the digital inputs, make sure
none of the digital inputs DI1 - DI9 are set to positive limit (PL) (make sure that none of
the parameters, P2.010 - P2.017 and P2.036, are set to 23).

2. If the positive limit (PL) function is needed, make sure this Dl is on when it is preset as
normally closed (function code: 0x0023), and then set this DI as normally open
(function code: 0x0123).

B When the screen displays:
oo
iy

Overcurrent warning:

Corrective action:

1. Check the connection between the motor and servo drive.

2. Check if the conducting wire is short-circuited. Fix the short circuit and prevent any
metal conductors from being exposed.

B When the screen displays:

Note: during power on or in the Servo On state (without issuing any commands), if an alarm occurs or any

Undervoltage warning:

Corrective action:

o

-
)

1. Check if the main circuit wiring is correct.

2. Use a voltmeter to check the main circuit voltage.

3. Use a voltmeter to measure if the power system complies with the specifications.

abnormal display appears, contact the distributor.
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4.5.3 JOG trial run without load

It is easy to test the motor and servo drive using a JOG trial run without load since no extra wiring

is needed. For safety reasons, it is recommended to set JOG at low speed. Follow these steps:

Step 1: JOG ftrial run is available only when the servo drive is in the Servo On state. The drive

can be forced into the Servo On state by setting P2.030 to 1 or with the host controller.

(JOG trial run with panel operation is not available in the Communication mode.)

Step 2:
The default is 20 rpm.
Step 3:
set to 100 rpm.
Step 4:
Step 5:

PY

i
i

)

<+

(] <

4-18

set JOG speed (unit: rpm) with P4.005. Press the SET key to display the JOG speed.

press the A or ¥ key to adjust the JOG speed. In the following example, the speed is

press the SET key to display JOG and enter JOG mode.
press the MODE key after completing the trial run to exit JOG mode.

Display JOG speed. )
Its default value is 20 rpm. )

7
|

\
_! Press the ¢ keys to adjust |
the JOG speed. /'

|
~

———— e e~

|
/

After entering JOG mode, press the A
or ¥ key to make the motor run in
counterclockwise or clockwise
direction. Release the key to stop

the operation.

Press the MODE key to
exit JOG mode.
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The following shows the JOG timing diagram:

Motor runs in
positive direction

Speed 0 ——

Motor runs in
negative direction

Press A

Release

Pre ssv

If the motor does not run, check if the wiring between U, V, W and encoder cable is correct.

If the motor runs abnormally, check if the U, V, W phase sequence is correct.

Motor stops
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4.5.4 Trial run without load (Speed mode)

Before starting the trial run without load, firmly secure the motor base to avoid any danger

caused by force generated by the motor during speed changes.

Step 1: set the control mode of the servo drive to Speed mode. Set P1.001 to 2 for Speed mode.

Then cycle the power to the servo drive.

Step 2: in Speed mode, the following table lists the digital input settings for the trial run.

Digital input Parameter setting value Symbol Function description CN1 Pin No.
DI1 P2.010 = 101 SON Servo activated DIM1-=9
DI2 P2.011 =109 TRQLM Torque limit DI2-=10
DI3 P2.012 =114 SPDO Speed selection DI3-=34
Di4 P2.013 =115 SPD1 Speed selection DI4-=8
DI5 P2.014 =102 ARST Alarm reset DI5- = 33
DI6 P2.015=0 - DI disabled -

DI7 P2.016=0 - DI disabled -
DI8 P2.017=0 - DI disabled -
DI9 P2.036 =0 - DI disabled -
DI10 P2.037=0 - DI disabled -
DI11 P2.038=0 - DI disabled -
DI12 P2.039=0 - DI disabled -
DI13 P2.040=0 - DI disabled -

This table shows the settings that disable the negative limit (DI6), positive limit (DI7), and
emergency stop (DI8) functions. Thus, parameters P2.015 - P2.017 and P2.036 - P2.040 are set

to 0 (disabled). You can program the digital inputs of Delta’s servo drive. When programming the

digital inputs for the servo drive, refer to Table 8.1 Digital input (DI) descriptions in Chapter 8.

The default setting includes the negative limit, positive limit, and emergency stop functions.

Therefore, if any alarm occurs after you complete the settings, cycle the power to the servo

drive or set DI5 to On to clear the error. Refer to Section 4.5.2.
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The Speed command selection is determined by SPD0 and SPD1. See the following table.

CN1 DI signal
Speer:j (r:T?t;nrrnand Command source Content Range
umbe SPD1 | SPDO
External Voltage difference
S analog signal between V-REF -10V to +10V
S1 0 0 Mode and GND
Sz N/A Speed .command 0
is0
S2 0 1 P1.009 -60000 to +60000
Internal register
S3 1 0 parameter P1.010 -60000 to +60000
S4 1 1 P1.011 -60000 to +60000

0: the switch is open (off).
1: the switch is closed (on).

The parameter setting range of the internal register is from -60000 to +60000. Speed setting =
setting value x 0.1 rpm. For example, P1.009 = +30000, speed setting = +30000 x 0.1 rpm =
+3000 rpm.

Command setting for the speed register:
Set P1.009 to +30000.

Set P1.010 to +1000.

Set P1.011 to -30000.

Motor’s running direction:

Input command Rotation direction
+ CCW (positive direction)
- CW (negative direction)

Step 3:

1. Switch on DI1 and the drive is in the Servo On state.

2. When both Speed commands of DI3 (SPDO0) and DI4 (SPD1) are off, that means it
executes the S1 command. The motor rotates according to the analog voltage command.

3. When DI3 (SPDO) is on, that means it executes the S2 command. The rotation speed is
3000 rpm.

4. When DI4 (SPD1) is on, that means it executes the S3 command. The rotation speed is
100 rpm.

5. When both DI3 (SPDO0) and DI4 (SPD1) are on, that means it executes the S4 command.
The rotation speed is -3000 rpm.

6. You can repeat steps 3 - 5.

7. If you want to stop the motor, switch off DI1 (Servo Off).
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4.5.5 Trial run without load (Position mode)

Before starting the trial run without load, firmly secure the motor base to avoid any danger

caused by the force generated by the motor during speed changes.

Step 1: set the control mode of the servo drive to Position mode. Set P1.001 to 1 for Position

mode. Then cycle the power to the servo drive.

Step 2: in Position mode, the following table lists the digital input settings for the trial run.

Digital input Parameter setting value Symbol Function description CN1 Pin No.
DI1 P2.010 =101 SON Servo activated DI1-=9
DI2 P2.011 =108 CTRG Command triggered DI2-=10
DI3 P2.012 = 111 POSO Position selection DI3- =34
Dl4 P2.013 =112 POS1 Position selection DI4-=8
DI5 P2.014 =102 ARST Alarm reset DI5- =33
DI6 P2.015=0 - DI disabled -

DI7 P2.016=0 - DI disabled -
DI8 P2.017=0 - DI disabled -
DI9 P2.036 =0 - DI disabled -
DI10 P2.037=0 - DI disabled -
DI11 P2.038=0 - DI disabled -
DI12 P2.039=0 - DI disabled -
DI13 P2.040=0 - DI disabled -

This table shows the settings that disable the negative limit (DI6), positive limit (DI7), and
emergency stop (DI8) functions. Thus, parameters P2.015 - P2.017 and P2.036 - P2.040 are set

to 0 (disabled). You can program the digital inputs of Delta’s servo drive. When programming the

digital inputs for the servo drive, refer to Table 8.1 Digital input (DI) descriptions in Chapter 8.

The default setting includes the negative limit, positive limit, and emergency stop functions.

Therefore, if any alarm occurs after you complete the settings, cycle the power to the servo

drive or set DI5 to On to clear the alarm. Refer to Section 4.5.2.
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Refer to Section 3.10.2 for the wiring for Position (PR) control mode. See the following table for

the 100 sets of PR and the Position commands (POSO0 - POS6).

Position | bhgs | poss | POS4 | POS3 | POS2 | POS1 | POSO | CTRG Corresponding
command parameter
, P6.000
Homing 0 0 0 0 0 0 0 T
P6.001
P6.002
PR1 0 0 0 0 0 0 1 1
P6.003
P6.098
PR50 0 1 1 0 0 1 0 1
P6.099
P7.000
PR51 0 1 1 0 0 1 1 1
P7.001
P7.098
PR99 1 1 0 0 0 1 1 1
P7.099

0: the switch is open (off).

1: the switch is closed (on).

You can set the 100 sets of PR (P6.000 - P7.099), which you can also set for absolute position

commands.
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This chapter contains information about the auto tuning procedure and the three gain

adjustment modes. Advanced users can also tune the servo system using the manual

mode.
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5.1 Tuning procedure and the applied mode
5.1.1 Flowchart of the tuning procedure

You can tune the servo drive by following this flowchart. First, start from the Auto Tuning mode.
If you are not satisfied with the system’s performance, then use Gain adjustment modes 1, 2, 3,

or Manual mode for tuning the servo system.

Motor runs smoothly
without load
J
A
~
Enter Auto Tuning mode
J

Satisfied with the Yes
performance?
[Enter Gain adjustment mode]
Yes

Satisfied with the
performance?

4{ Enter Manual mode ]

Satisfied with the
performance?

Yes

A

[ Complete ]
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5.1.2 Differences between gain adjustment modes

P2.032 Adjustment S Parameter
setting Inertia estimation
value mode Manual Auto
P1.037, P2.000,
P2.004, P2.006,
P2.023, P2.024,
Fixed set value of P2.025, P2.043,
0 Manual P1.037 P2.044, P2.045, N/A
: P2.046, P2.049,
P2.089, P2.098,
P2.099, P2.101,
P2.102
P1.037, P2.000,
P2.004, P2.006,
P2.023, P2.024,
. . P2.025, P2.043,
1 Gain adé“Stlme“t Real-time estimation P2.031 P2.044, P2.045,
mode P2.046, P2.049,
P2.089, P2.098,
P2.099, P2.101,
P2.102
P2.000, P2.004,
P2.006, P2.023,
P2.024, P2.025,
Gain adjustment Fixed set value of P2.043, P2.044,
2 mode 2 P1.037 P1.037, P2.031 P2.045, P2.046,
P2.049, P2.089,
P2.098, P2.099,
P2.101, P2.102
. . P2.000, P2.004,
Ga'”ﬁ?g(‘j“esgmem P2.006, P2.023,
(only when the _ P2.024, P2.025,
3 two-degrees-of- Fixed set value of P1.037, P2.031, P2.043, P2.044,
freedom control P1.037 P2.089 P2.045, P2.046,
function is P2.049, P2.098,
enabled) P2.099, P2.101,
P2.102
4 Gain adjustment | Reset to gain default ) i
mode 4 value
Note:

1. For more information on the parameter functions, refer to Section 5.3 Gain adjustment modes.

2. When the two-degrees-of-freedom control function is disabled (set P2.094 [Bit 12] to 0), the effect of

Gain adjustment mode 3 is the same as that of Gain adjustment mode 2, so setting P2.089 is invalid in

that scenario.
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5.2 Auto tuning

The auto tuning function provided by the ASDA-B3 enables the system to perform real-time

machine inertia estimation and upload the tuned parameters to the servo drive. You can use the

ASDA-Soft software or the drive panel to start auto tuning. The following table lists the

parameters that change with the results of auto tuning.

Gain parameters

Filter and resonance suppression parameters

Parameter . Parameter .
Function Function
No. No.
P1.037 | Load inertia ratio P1.025 | Low-frequency vibration
suppression frequency (1)
P2.000 Position control gain P1.026 Low-frquency ylbratlon
suppression gain (1)
P2.004 Speed control gain P1.027 Low-frquency vibration
suppression frequency (2)
P2.006 Speed integral compensation P1.028 Low-frquency v ibration
suppression gain (2)
P2.031 Bandwidth response level P2.023 Notch filter frequency (1)
P2.032 Gain adjustment mode P2.024 Notch filter attenuation level (1)
Command response gain
P2.089 (enabling the two-degrees—of— P2 025 Resonance suppression low-pass
freedom control function (set filter
P2.094 [Bit12] to 1) is required)
P2.043 Notch filter frequency (2)
P2.044 Notch filter attenuation level (2)
P2.045 Notch filter frequency (3)
P2.046 Notch filter attenuation level (3)
P2 049 Speed dgtection filter and jitter
suppression
P2.098 Notch filter frequency (4)
P2.099 Notch filter attenuation level (4)
P2.101 Notch filter frequency (5)
P2.102 Notch filter attenuation level (5)
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5.2.1 Flowchart of auto tuning

You can use the drive panel or ASDA-Soft to complete auto tuning. The auto tuning function in
the B3 servo drive helps you to find the most suitable parameters for your system according to

the machine characteristics.

v

[ With the controller:

the path is configured by the
controller.

I

'

Without the controller: ]

the back and forth path is set by
the servo drive.

|

A

the inertia and starts to tune the

[ The drive automatically estimates ]

system.

Note: when the path is configured by the controller, make sure the dwell time is added to the operation

cycle. Otherwise, ALO8B occurs and the servo drive cannot complete auto tuning.

You can use P2.105 and P2.106 to adjust the response and stiffness in Auto Tuning mode.

See the following flowchart.

Start

A

Use the drive panel or
ASDA-Soft to enter Auto
Tuning mode

L

)

Satisfied with the
stiffness?

Satisfied with the
response?

Change the setting
of P2.105

Change the setting
of P2.106
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5.2.2 Auto tuning with the drive panel

With the following tuning procedure, use the drive panel to complete auto tuning. Make sure the

emergency stop, positive and negative limit switches work properly before you start to tune the

system.

Flowchart of auto tuning

Press the S key to set the
external command.

"Servo Off" is blinking
to remind you that the
controller has not
issued the Servo On
command to the drive.
Then, it returns to the
Auto Tuning mode.

M(2)x)
=E

r———=—n"

Check the
servo status.

Press and hold the M key (Mode) and
S key (Shift) for four seconds to enter
the Auto Tuning mode.

"S-Cmd" on the drive panel is
blinking. You can select the
internal or external command
with the Up or Down key.

M2l
&G

Press the S key to set the internal command.

It reminds you to change the
status to Servo On.

Yes
ves M) pressthes key to set the
~E drive to Servo On.
Iﬁl:' _5 "JOG-S" is blinking to remind you to set
(] the JOG speed.
E’B WM& Then, yqu can set the JOG
&6 speed with the Up, Down,
and Shift keys.
Ma)(q] Press the S key to complete the
E setting of JOG speed.
2
! (M(2)(d)| Press the Up and Down
(@(S)| keys to set Position 1.
EOENED Press the S key to complete the
&E setting of Position 1.
lD e (M@J«)| Press the Up and Down
&) keys to set Position 2.
Press the S key to complete the setting of Position 2.
Then, the system starts to do positioning between

the two points that you just set.
"SPEED" is blinking to remind you to adjust the
positioning speed.

M
&EE

Then, you can set the positioning
speed with the Up, Down, and
Shift keys.

~&E

Press the S key to complete the speed setting.

Press the Up and Down keys to

Y
Ma))
#E

Press the M key to exit
the Auto Tuning mode.

£ A 4
™) N
&E &E

A

Complete

select YES or NO. "YES" means
the setting is complete. "NO"
means you need to keep
adjusting the speed.

—_—

Press the S key to start Auto Tuning.

The panel shows the percent complete.

When you see "Set" displayed on the panel, you
can press the S key to complete the setting or
press the M key to exit the Auto Tuning mode.

Press the S key to complete the setting.
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5.2.3 Auto tuning with ASDA-Soft (software)

Instead of using the drive panel, you can use ASDA-Soft to complete auto tuning. Go to Delta’s
website (http://www.deltaww.com/) to download ADSA-Soft for free. Install the software and

open the executable file (.exe), then you can see the following screen.

o
File Setting Tools Window Help
o | Function List oz
(=]
al & start
U
= B nNew Device - O st
Select Device B3 ~ | |B3 ~
Motor Type Rotary
Connector ®cNa (Ccns
Com port Com4 | 7D
Station No. 1 [+] Auto Detection
Add Cancel

Make sure your ASDA-B3 servo drive, servo motor, and power are all properly connected.

Then click Add for the ASDA-Soft to be in online mode.
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There are two types of auto-tuning procedure, one using the controller and one using the servo

drive. Both procedures are described as follows.

B Auto tuning with the controller: the controller sends the commands to drive the motor.

Step 1:
When the software is in online mode, the program window appears as follows. Click Auto Tuning
in the Function List tree view.

1) Delta ASDA-Soft (V6)
File Setting Tools Window Help
| @] B3 | [0x00] PT: Postion cc - | | © ON LINE Save to Device | Read from Device | g%

Function List Rl
ug‘ v B strt 5} Device Infarmation EI@
2 B3 5N: 127 (onling
z PC Conrfection}Setﬁng Esi=rmms |B3l
Setting Device Model ASDA-B3 Series Type Servo

'ﬁ' General Setting

4%} Command Source Servo Name ASDA-B3- Servo

""" i Pulse Output Servo Model

E-gear Ratio
----- Filter

Servo Barcode

----- T Notch Filter ) )
_.I Limit Firmware Version V0,40.32.59
-4y Analog 1/0 Encoder Barcode
Fieldbus
Position Loop Motor Type |Rotary Motor
Velocity Loop

£, Current Loop Refresh

-2 Scope

|| Parameter Editor

----- Digital I0 / Jog Control
/1%, Alarm Information
-2 Status Monitoring

~ -[&i Tuning
: {}_ Gain Tuning
Inertia (Weight) Esti
L System Analysis
£, One Touch Tuning
Motion Control

PR Mode Setting
High Speed Position

1.If the main encoder is not a Delta motor, be sure to execute the Motor Parameter Identification
Wizard function.

2.1f the main encoder is not a Delta motor and the parameter file of the original drive is not saved
after the drive or motor has been replaced, re-execute the Motor Parameter Identification Wizard
function.

3.If the main encoder is not a Delta motor, you can continue to execute the Motor Parameter
Identification Wizard function when AL.004, AL.011, AL.041, or AL.024 occurs after powering on the
servo. However, if alarms still occur during the identification process, refer to the user manual for

troubleshooting.
4.1f alarms occur during the identification process, refer to the user manual for troubleshooting.
5.The Motor Parameter Identification Wizard function is in the menu on the left side of the screen.
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Step 2:

Click Controller: Motion Command from Controller and make sure the motion / machining

path is

set correctly.

£ Auto Tuning [B3] Station:127 - m| X
Controller: Motion Command from Controller
Select the command source.
Set Motion Profile
. Drive: Motion Command from Drive
Start the tuning procedure.

Suggestions: set the motor to operate at least one cycle in both positive and negative directions.

The delay time for reaching the positions in both positive and negative directions should not be

less than 1,000 ms with the running speed no less than 500 rpm.

Step 3:

Repeatedly run the motor with the path you just set. Before running the motor, make sure no

one is standing close to the machinery. Then, click Next.

£ Auto Tuning [B3] Station:127

Select the command source.

Receive Motion Command

Ll

Start the tuning procedure.

U
S

Update Parameters

Enable the servo system by the controller and press Next to start auto tuning.
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Wait until the tuning progress bar reaches 100%, after which a window with “Auto tuning

completed.” appears. Click OK to continue.

ﬂ Auto Tuning

Select the command source.

Set Motion Profile

Start the tuning procedure.

Update Parameters

Station:127

Monitor Status

Stablizing time | 3

Max. overshoot |5

— O X
Tuning Complete 186135
I 100%
Emergency Stop
Max. motor current | 79 %
PUU Overload warning level 0%
£} Delta ASDA-Soft(VE) *
Auto tuning completed.

Next

The screen shows a table comparing the parameters before and after being changed by

auto tuning.

X% Auto Tuning [B3] Station:127

Select the command source.

Set Motion Profile

Start the tuning procedure.

Update Parameters

By
=

4
é

- m} X
Control Gain
Before Afte( |Parameter Describiion ~
P2.032 0 0 Gain adjustment mode
‘ P2.031 19 37 Frequency response level
|P2.089 23 75 Command responsiveness gain
P1.037 6 0 Load inertia ratio and load weight ratio to servo motor
|P2.000 36 549 Position control gain
P2.002 0 0 Position feed forward gain
|P2.004 144 2199 Speed control gain
‘:PZ.OOS 23 350 Speed integral compensation o
< i >
Suppression Filter Parameters
‘ Before | After Parameter Description A
§P1.025 1000 1000 Low-frequency vibration suppression frequency (1)
P1.026 0 0 Low-frequency vibration suppression gain (1)
P1.027 1000 1000 Low-frequency vibration suppression frequency (2)
|P1.028 0 0 Low-frequency vibration suppression gain (2)
P2.023 1000 1000 Notch filter frequency (1)
|P2.024 0 0 Notch filter attenuation level (1) v
< >
Update Exit

Click Update to complete auto tuning.
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B Auto tuning with the servo drive: the servo drive sends the commands to drive the motor.

Step 1:
When the software is in online mode, the program window appears as follows.

Click Auto Tuning in the Function List tree view.
Position Loop
Velodty Loop

----- H.Ef Current Loop

-4l Scope
|| Parameter Editor

----- Digital 10 f Jog Control
w -[mi Tuning

(53 auto Turing
L) Inertia (Weight) Est
System Analysis
One Touch Tuning
----- A alarm Information
I8 Status Monitoring

w - Motion Control

; PR. Mode Setting
High Speed Position

Step 2:

Click Drive: Motion Command from Drive to enter the path setting window.

& Auto Tuning [B3] Station:127 - ] Py

Controller: Motion Command from Controller

Select the command source.

Set Motion Profile

(~ )

. Drive: Motion Command from Drive
Start the tuning procedure.

Update FIEIEEE m E
o
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Follow these steps to set the motor running path:
1. Set the system to the Servo ON state.

2. Set the acceleration / deceleration time and jog speed. The default setting for acceleration /
deceleration time is 500 ms. Set the jog speed to no less than 500 rpm. Then click

Download.

3. After you set the motor’s running path, you can use the Left or Right button to run the motor
to Position 1 and Position 2. Then, click Start Moving to run between two positions.

The motor moves to Position 1 and Position 2 in the forward and backward directions.

Before running the motor, make sure no one is standing close to the machinery.

Then, click Next.

X Auto Tuning [B3] Station:127 - ] X

Servooft | IS

Alarm Reset | Y-

Step 2 Jog Speed om
%

= Download
ACC./DEC. time (0 - 3000 rpm) 2 ms ¥
Set Motion Profile S-curve |0

Step 3 Motor feedback position[user unit]

Position 1| 175815
[Postion 2] 160476

Select the command source.

Start the tuning procedure.

l 9__ Current Position -160436
—

Time Interval 1000 ms

0 o Start Moving

NN

Left Right

Update Parameters

Prev Next Exit
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Step 3:
Wait until the tuning progress bar reaches 100%, after which a window with “Auto tuning

completed.” appears. Click OK to continue.

127 - ] x
Tuning Complete 185.13
Select the command source.
I 100%
Emergency Stop
Set Motion Profile
Monitor Status
Stablizing time 3 ms Max. motor current | 79 %
Max. overshoot |5 PUU Overload warning level 0%
Start the tuning procedure. £ Delta ASDA-Soft(V6) Y
Auto tuni leted.
Update Parameters Hio tuning complete

o o]

The screen shows a table comparing the parameters before and after being changed by auto tuning.

g Auto Tuning [B3] Station:127 = [ X
Control Gain
Before After |Parameter Description A
Select the command source. P2.032 o A R
‘ P2.031 19 37 Frequency response level
|P2.089 23 75 Command responsiveness gain
|P1.037 6 0 Load inertia ratio and load weight ratio to servo motor
_ _ P2.000 |36 549 Position control gain
et Motian Fratie P2002 |0 0 Position feed forward gain
|P2.004 144 2199 Speed control gain
|P2.006 23 350 Speed integral compensation .

< >

Start the tuning procedure.

Suppression Filter Parameters

Before After Parameter Description A |
1P1.025 1000 1000 Low-frequency vibration suppression frequency (1)
|P1.026 0 0 Low-frequency vibration suppression gain (1)
|P1.027 1000 1000 Low-frequency vibration suppression frequency (2)
Update Parameters |P1.028 0 0 Low-frequency vibration suppression gain (2)
1P2.023 1000 1000 Notch filter frequency (1)
|P2.024 0 0 Notch filter attenuation level (1) L
< >

I» Update I| Exit |

Click Update to complete auto tuning.
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5.2.4 Alarms related to auto tuning

In Auto Tuning mode, it is vital that you program the command path, including the operation

cycle (such as acceleration, constant speed, and deceleration) and dwell time. See the following

figure. When any of the settings is incorrect, the servo drive stops tuning and displays an alarm.

Please check the alarm causes and take corrective actions.

A

Speed

Time

_________________ Operation iy | Operation
cycle cycle
Max. speed
N > Dwell <
------ Acc. time 4
Display Alarm name
ALO8A Auto-tuning function - Command error
ALO8B Auto-tuning function - Pause time is too short
AL08C Auto-tuning function - Inertia estimation error
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5.3 Gain adjustment modes

Apart from the auto tuning function described above, there are three other gain adjustment modes
you can use to fine tune the system. You can then easily complete tuning by increasing or

decreasing the bandwidth response level (P2.031). Follow the tuning procedure in Section 5.1.

5.3.1 Flowchart of Gain adjustment mode

=)

A 4

Adjustment mode 1 Keep estimating the inertia
P2.032=1 ratio (P1.037)

Adjust P2.031 (Bandwidth level)

Satisfied with the
performance?

Adjustment mode 2
P2.032=2

Adjust P2.031 (Bandwidth level)
and P1.037 (Inertia ratio)

Satisfied with the
performance?

Adjustment mode 3
P2.032 =3

Adjust P2.031 (Bandwidth level),
P1.037 (Inertia ratio), and P2.089
(Command response gain)

Satisfied with the
performance?

Enter Manual mode
P2.032=0

You can adjust
all parameters in
Manual mode

Satisfied with the
performance?

Y

Complete
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5.3.2 Gain adjustment mode 1

In this mode, the servo drive continues to estimate the machine inertia and updates the value of
P1.037.

P2.032 Parameter
setting Adjustment mode Inertia estimation
value Manual Auto

P1.037, P2.000,
P2.004, P2.006,
P2.023, P2.024,
P2.025, P2.043,
Real-time estimation P2.031 P2.044, P2.045,
P2.046, P2.049,
P2.089, P2.098,
P2.099, P2.101,
P2.102

Gain adjustment
mode 1

Requirements for inertia estimation:
1. The motor accelerates from 0 rpm to 3,000 rpm within 1.5 seconds.

2. ltis suggested to set the motor speed to 500 rpm or higher. The lowest speed should be no

less than 200 rpm.
3. The load inertia must be no more than 50 times the motor inertia.

4. The change in the inertia ratio cannot be too great.

5.3.3 Gain adjustment mode 2

When Gain adjustment mode 1 cannot meet your need, try Gain adjustment mode 2 to tune the
servo system. In Gain adjustment mode 2, the system does not automatically estimate the

inertia. You must set the correct machine inertia in P1.037.

PZ-Q32 ) ) L Parameter
setting Adjustment mode Inertia estimation
value Manual Auto

P2.000, P2.004,
P2.006, P2.023,
P2.024, P2.025,
Gain adjustment Fixed set value of P2.043, P2.044,

mode 2 P1.037 P1.037, P2.031 P2.045, P2.046,
P2.049, P2.089,
P2.098, P2.099,
P2.101, P2.102

Inertia estimation is applicable to most applications. However, when the machine does not comply

with the requirements for inertia estimation, you have to set the correct inertia ratio in P1.037.
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5.3.4 Gain adjustment mode 3

When Gain adjustment modes 1 and 2 cannot meet your need, try Gain adjustment mode 3 to

tune the servo system. P2.089 (Command response gain) is available in this mode. You can

increase the gain value to shorten the response and settling time for the position command.

However, if you set the parameter value too high, it might cause position overshoot and machinery

vibration. This function is only available for changing commands, such as the acceleration /

deceleration application, which improves the response. However, when the two-degrees-of-

freedom control function is disabled (set P2.094 [Bit 12] to 0), the effect of Gain adjustment mode

3 is the same as that of Gain adjustment mode 2, so setting P2.089 is invalid in that scenario.

P2.032
setting Adjustment mode
value

Inertia estimation

Parameter

Manual

Auto

Gain adjustment
mode 3

Fixed set value of
P1.037

P2.000, P2.004,
P2.006, P2.023,
P2.024, P2.025,

P1.037, P2.031, P2.043, P2.044,

P2.089

P2.045, P2.046,

P2.049, P2.098,

P2.099, P2.101,
P2.102

5-17



Tuning

ASDA-B3

5.3.5 Setting the bandwidth response level (stiffness)

When the inertia is fixed and you increase the bandwidth response level (P2.031), the servo’s

bandwidth increases as well. If resonance occurs, lower the parameter value by one or two

bandwidth response levels (you should adjust the bandwidth response level according to the

actual situation). For instance, if the value of P2.031 is 30, you can reduce the bandwidth

response level to 28. When you adjust the value of this parameter, the servo drive automatically

adjusts the corresponding parameters, such as P2.000 and P2.004.

Servo
bandwidth
Level increases
A
84 Hz
A,
{’0
S,
N
26 Hz R, )
-0
S,
NS
~®
5 Inertia ratio
(P1.037)
Position Position
i Command i Command
Response Response
. Feedback Feedback
H —
i
= Time s #= Time
Before After

Figure 5.3.5.1 Adjust the bandwidth response level
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5.3.6 Setting the command response gain (response)

Use P2.089 to adjust the command response gain. Increasing the gain can minimize the

deviation between the position command and command response in the intermittent duty zone.

This function is only available for changing commands. Before adjusting the value of P2.089,

first enable the two-degrees-of-freedom control function (set P2.094 [Bit 12] to 1).

Position
A

Command
Response
Feedback

Smaller

Figure 5.3.6.1 Adjust the command response gain

Position
A

Command
Response
Feedback

p» Time
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5.4 Tuning in manual mode

The selection of the position or speed response bandwidth should be determined by the
machine stiffness and the application. Generally, for applications or machines that require
high-speed positioning and high precision, higher response bandwidth is required. However,
increasing the response bandwidth might cause mechanical resonance. Thus, machinery with
higher stiffness is used to solve this problem. When the response bandwidth is unknown,

you can gradually increase the gain parameter values to increase the response bandwidth.
Then, decrease the gain parameter values until you hear the sound of the resonance.

The following are the descriptions of the gain adjustment parameters.

[ | Position control gain (KPP, P2.000)

This parameter determines the response of the position control loop. The bigger the
KPP value, the higher the response bandwidth of the position loop. This lowers the
following error and position error, and shortens the settling time. However, if you set the
value too high, it can cause the machinery to vibrate or cause overshoot when

positioning. The calculation of the position loop response bandwidth is as follows:

KPP

Position loop response bandwidth (Hz) = >

| Speed control gain (KVP, P2.004)

This parameter determines the response of the speed control loop. The bigger the KVP
value, the higher the response bandwidth of the speed loop and the lower the following
error. However, if you set the value too high, it can cause mechanical resonance.

The response bandwidth of the speed loop must be 4 to 6 times higher than that of the
position loop. Otherwise, it can cause the machinery to vibrate or cause overshoot

when positioning. The calculation of the speed loop response bandwidth is as follows:

) KVP (1+ P1.037/10)
Speed loop response bandwidth (Hz) = ( ) X

2m (1 +]JL/IM)
JM: motor inertia; JL: load inertia; P1.037: 0.1 (times)

When P1.037 (auto estimation or manually set value) is equal to the real load inertia

ratio (JL / JM), the real speed loop response bandwidth is:

KVP
Speed loop response bandwidth (Hz) = <ﬁ)

[ ] Speed integral compensation (KVI, P2.006)

The higher the KVI value, the better the elimination of the deviation. However, if you set
the value too high, it can cause the machinery to vibrate. It is suggested that you set the
value as follows:

KVl <15 X Speed loop response bandwidth (Hz)
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Low-pass filter for resonance suppression (NLP, P2.025)

A high load inertia ratio reduces the response bandwidth of the speed loop. Therefore,
you must increase the KVP value to maintain the response bandwidth. Increasing the
KVP value might cause sound due to mechanical resonance. Use this parameter to
eliminate the noise from resonance. The higher the value, the better the capability for
reducing high-frequency noise. However, if you set the value too high, it can cause
instability in the speed loop and overshoot. It is suggested that you set the value as
follows:

10000

NLP < :
6 X Speed loop response bandwidth (Hz)

Anti-interference gain (DST, P2.026)

Use this parameter to increase the ability to resist external force and eliminate
overshoot during acceleration / deceleration. The default value is 0. Adjusting this value

in Manual mode is not suggested unless it is for fine-tuning.

Note: to use this parameter, disable the two-degrees-of-freedom control function (set P2.094

[Bit 12] to 0).

Position feed forward gain (PFG, P2.002)

This parameter can reduce the position error and shorten the settling time. However,
if you set the value too high, it might cause overshoot when positioning. If the setting of

the E-Gear ratio is larger than 10, it might cause noise as well.

Note: to use this parameter, disable the two-degrees-of-freedom control function (set P2.094

[Bit 12] to 0).
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5.5 Mechanical resonance suppression

Five sets of notch filters are provided to suppress mechanical resonances. You can set all five
to auto resonance suppression with P2.047 or manually set the resonance suppression with

ASDA-Soft. See the following flowchart of manual adjustment.

Use the analytic tool provided by ASDA-Soft to
display the point of resonance.

y

The drive issues the

command to accelerate ]

and decelerate the motor J‘
alternatively.

High-frequency

resonance? Complete

Set the value of resonance frequency to P2.023
and set P2.024 to 4.

Increase the value of
P2.024

Resonance
eliminated?

Complete
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This chapter describes the operation of each control mode, including gain adjustment

and filters. For Position mode, you use the external pulse and commands from the

internal registers. For Speed mode and Torque mode, apart from the commands from

the internal registers, you can also control the servo drive by the analog voltage input.

In addition to Single mode, Dual mode is also available for meeting the application

requirements.

6.1 Selecting the operation Mode «-««««««««« - rveeerririiii 6-3

B.2 P OSIION MOGE -+ v v eeeertntre ettt ettt ettt et ettt et 6-5
6.2.1 Position COmMMAaNnd iN PT MOGE -« crerrrrmemtimnititaniaeieeaeaeneaeaenns 6-5
6.2.2 Position cOommand iN PR MOQE -« rertrtmemtimmnititaniaeitaeaeiaeneaeenns 6-5
6.2.3 Control Structure of POSItioON MOQE: -+« -« rremtrmmmttinanineiaiaeieieneaeaenans 6-6
6.2.4 S-curve filter for POSItioN COMMANGS -« rexrrrrremmrmmnineitaineieiinaeaenans 6-7
6.2.5 Electronic gear ratio (E-Gear ratio) ««««««=r+«rrrrrrrrrinnriis 6-9
6.2.6 LOW-PASS fIlter -« - ooeerrrriiiiii 6-10
6.2.7 Timing diagram of PR MOde -+« +rreereimrmiiiii 6-10
6.2.8 Gain adjustment of the position [00p ««««+++rwreerrrrernninri 6-11
6.2.9 Low-frequency vibration suppression in Position mode -« voveeeeeenen. 6-12

6.3 SPEed MO + i terrrreriiiitiiiiiiiii 6-15
6.3.1 Selecting the Speed commMand SOUICE -+ -++wxxrerrrerrinrrii 6-15
6.3.2 Control structure of Speed Mode -+ wvvrrrreiiniiiiiiiii 6-16
6.3.3  SMOOth Speed COMMEAN «+++++xxxxreerrrrriiiiii e 6-17
6.3.4 Scaling of the analog COMMAN -+ ++«xxx s rrrerriniri 6-19
6.3.5 Timing diagram of Speed mMode -+« rrrrerriniiii 6-20
6.3.6 Gain adjustment of the speed 100p «+««+++ - rerrrirrriiii 6-21
6.3.7 ResSoNance SUPPreSSION Ut «««««xrrerrerrriririii 6-23

6.4 TOIQUE MOGE «+++rrerreerrrttt et 6-26
6.4.1 Selecting the Torque cOMMaNd SOUICE +++++«xxxrrrerreirrriinii 6-26
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6.1 Selecting the operation mode

This servo drive provides three basic operation modes: Position, Speed, and Torque.

The available communication modes are CANopen, DMCNET, and EtherCAT. For the basic

operation mode, you can choose from Single mode, Dual mode, and Multi-mode. The following

table lists all the available modes.

Mode

Short name

Code

Description

Single
mode

Position mode
(Terminal block
input)

PT

00

The servo drive receives the Position command and
commands the motor to run to the target position.
The Position commands are communicated through
the terminal block and the signal type is pulse.

Position mode
(Register input)

PR

01

The servo drive receives the Position command and
commands the motor to run to the target position.
The Position commands are issued from the internal
registers (100 sets in total). Select the register
number with DI signals or through communication.

Speed mode

02

The servo drive receives the Speed command and
commands the motor to run at the target speed.
The Speed commands are issued from the internal
registers (3 sets in total) or by analog voltage (-10V
to +10V) which is communicated through the
terminal block. Select the command with DI signals.

Speed mode
(No analog input)

Sz

04

The servo drive receives the Speed command and
commands the motor to run at the target speed.
The Speed command can only be issued from the
internal registers (3 sets in total) instead of through
the external terminal block. Select the command
with DI signals.

Torque mode

03

The servo drive receives the Torque command and
commands the motor to run with the target torque.
The Torque commands are issued from the internal
registers (3 sets in total) or by analog voltage (-10V
to +10V) which is communicated through the
terminal block. Select the command with DI signals.

Torque mode
(No analog input)

Tz

05

The servo drive receives the Torque command and
commands the motor to run with the target torque.
The Torque command can only be issued from the
internal registers (3 sets in total) instead of through
the external terminal block. Select the command
with DI signals.

Dual mode

PT-S

06

Switch PT and S modes with DI signals.

PT-T

07

Switch PT and T modes with DI signals.

PR-S

08

Switch PR and S modes with DI signals.

PR-T

09

Switch PR and T modes with DI signals.

S-T

0A

Switch S and T modes with DI signals.

PT-PR

oD

Switch PT and PR modes with DI signals.

Communication mode

0B

DMCNET mode
Operates with the communication mode for PLC.

0C

CANopen mode
EtherCAT mode

Multi-mode

PT-PR-S

OE

Switch PT, PR, and S modes with DI signals.

PT-PR-T

OF

Switch PT, PR, and T modes with DI signals.
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Here are the steps to switch the operation mode:
1. Switch the servo drive to Servo Off status. You can do this by setting DI.SON to off.
2. Set P1.001 and refer to the code listed above for the mode selection.

3. After setting the parameter, cycle power to the servo drive.

The following sections describe the operation of each mode, including the mode structure,

command source, selection and processing of the command, and gain adjustment.
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6.2 Position mode

Two input modes for position control are available on the ASDA-B3: external pulse (PT mode)
and internal register (PR mode). In PT mode, the ASDA-B3 servo drive receives the pulse
command for direction (motor runs forward or reverse). You can control the rotation angle of the

motor with the input pulse. The ASDA-B3 can receive pulse commands of up to 4 Mpps.

You can also accomplish position control using the internal register (PR mode) without the
external pulse command. The ASDA-B3 provides 100 command registers with two input modes.
You can set the 100 registers first before switching the drive to Servo On status and then set
DI.POSO0 - DI.POS6 of CN1 for the switch. Or, directly set the register values through

communication.

6.2.1 Position command in PT mode

The PT Position command is the pulse input from the terminal block. There are three pulse
types and each type has positive and negative logic that you can set in P1.000. Refer to

Chapter 8 for more details.

Parameter Function

P1.000 External pulse input type

6.2.2 Position command in PR mode

The PR command source is the 100 built-in command registers, (P6.000, P6.001) - (P7.098,
P7.099). Use DI (0x11) - (Ox1E) (POSO - POS6 of CN1) to select one of the 100 sets as the

Position command and trigger the command with DI.CTRG (0x08). See the following table for

more details.

Position | phq6 | poss | POS4 | POS3 | POS2 | POS1  POSO | CTRG Corresponding
command parameter
, P6.000
Homing 0 0 0 0 0 0 0 1 e —

P6.001
P6.002
PR#1 0 0 0 0 0 0 1 Rt
P6.003
P6.098
PR#50 0 1 1 0 0 1 0 L S Sa
P6.099
P7.000
PR#51 0 1 1 0 0 1 1 e
P7.001
P7.098
PR#99 1 1 0 0 0 1 1 I o
P7.099

Status of POSO0 - POS6: 0 means that Dl is off (the circuit is open); 1 means that Dl is on (the

circuit is closed).

CTRG?: this indicates the moment that DI is switched from off to on.
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There are many applications for both absolute type and incremental type registers. You can
easily complete a periodic motor operation according to the table above. For example, assume
the Position command PR#1 is 10 turns and PR#2 is 20 turns. PR#1 is issued first and PR#2
comes second. The following diagrams show the difference between absolute and incremental

positioning.

Absolute type Incremental type

20 turns

- 20 turns
A A

10 turns 10 turns
Y A 4 A 4

6.2.3 Control structure of Position mode

The basic control structure is shown in the following flowchart.

Position command

}

Position
command
processing unit

!

<
<

Y
Position control
unit

Motor

\

Speed loop » Currentloop

\

For better control, the pulse signals are processed by the Position command processing unit.

The structure is shown in the following diagram.

Position command processing unit

Command
lecti
GNUMO, GNUM1 selecton
P1.001
CN1 Command Acc. / Delay time Target
POSCO‘ 2056 1 source N Dec. time N Y N speed N v N S-curve l
TR > filter * o fi
P6.000 P5.020 P5.‘04O P5.060 . o (1080 Moving filter
| | numerator (P1. P1.036
P7.099 P5.035 P5.055 P5.075 2" numerator (P2.060) P1.068
3" numerator (P2.061) l

4" numerator (P2.062) -
- Low-pass filter

External Pulse type Denominator (P1.045) P1.008

puse —e selection —> Counter > l
command
P1.000 Low-frequency
vibration suppression
Inhibit P1.025, P1.026
Low-frequency
vibration suppression

P1.027, P1.028
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The upper path of the above diagram is the PR mode and the lower one is the PT mode that
you can select with P1.001. You can set the E-Gear ratio in both modes to adjust the positioning
resolution. In addition, you can use either a moving filter or low-pass filter to smooth the

command (described as follows).

The Pulse Command Input Inhibit (INHP) function

In PT mode, when DIL.INHP is on, the servo drive stops receiving external pulse commands and
the motor stops running. As this function is only supported by DI4, setting P2.017 (Dl4) to 0x45
(DLINHP) is required.

DILINHP —————— OFF
ON ON

Pulse
command

m_

6.2.4 S-curve filter for Position commands

The S-curve filter for Position commands smoothes the motion command in PR mode. The filter
makes the speed and acceleration continuous and reduces jerking, resulting in a smoother
mechanical operation. If the load inertia increases, the motor operation is influenced by friction
and inertia when the motor starts or stops rotating. Setting a larger acceleration / deceleration
constant for the S-curve (P1.036) and the acceleration / deceleration time in P5.020 - P5.035 can
increase the smoothness of operation. When the Position command source is pulse, the speed

and angular acceleration are continuous, so the S-curve command filter is not necessary.

Position
|
I |
Lo Co
Lo | I
™ bl Lo
— —— —T b Time (ms)
Speed [ | | | | o : : :
Lo | |
N Ll L o
Rated speed T ; t ; | : : :
[ 1
P by Lo Lo
ro Loy Lo Lo
Loy L1 ~ ! ~
] T T T | T ] ] | 1 1 1 Time (ms)
P royl Lo Lo
Torque Pl P o [
| [ [ [ o Lo
YA N o Lo
—— — — : : : Time (ms)
f—ﬂd—br—il | |
'\ 1 ACO-15 I N 2
P1036 P1036 - -
036 P1.036

Position and S-curve speed and time setting (incremental position command)
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Position
Time (ms)
Speed Time (ms)
Rated speed
Torque
Time (ms)

Position and S-curve speed and time setting (decremental position command)

Refer to Chapter 8 for detailed descriptions of the relevant parameters.

Parameter

Function

P1.036

S-curve acceleration / deceleration constant

P5.020 - P5.035

Acceleration / deceleration times (Number #0 - 15)
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6.2.5 Electronic gear ratio (E-Gear ratio)

The electronic gear provides easy settings for the resolution. The resolution of ASDA-B3 is
24-bit, which means that it generates 16,777,216 pulses per motor rotation. Regardless of the
encoder resolution (17-bit, 20-bit, or 22-bit), the E-Gear ratio is set according to the 24-bit

resolution of ASDA-B3 servo drive.

When the E-Gear ratio is 1, it generates 16,777,216 pulses per motor rotation. When you set
the ratio to 0.5, then every two pulses from the command (controller) corresponds to one pulse
for the motor. However, larger E-Gear ratio might create a sharp corner in the profile and lead to
a high jerk. To solve this problem, apply an S-curve command filter or a low-pass filter to reduce

the jerk.

For example, if you set the E-Gear ratio so that the workpiece is moved at the speed of

1 um/pulse, then it means the workpiece moves 1 um per pulse.

(1) Motor; (2) Ball screw pitch: 3 mm (equals 3,000 um); WL: workpiece; WT: platform

Gear ratio Moving distance per 1 pulse command
pm
E-Gear is _1 = —3000 rev 1 = __3000 (Unit: s )
not applied 1 16777216p;161‘s]e 1 16777216 pulse
um
E-Gear is _ 16777216 _ 3000@ % 16777216 =1 (Unit: um )
applied 3000 16777216 p;lel‘s;e 3000 pulse

Refer to Chapter 8 for detailed descriptions of the relevant parameters.

Parameter Function
P1.044 E-Gear ratio (numerator) (N1)
P1.045 E-Gear ratio (denominator) (M)
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6.2.6 Low-pass filter

Target
position

Refer to Chapter 8 for detailed descriptions of the relevant parameter.

Parameter Function

P1.008 Position command smoothing constant (low-pass filter)

6.2.7 Timing diagram of PR mode

In PR mode, the Position command is issued with the DI signals (POSO0 - POS6 and CTRG) of
CN1. Refer to Section 6.2.2 for information about the DI signal and its selected register. The timing

diagrams are shown as follows.
Internal register
(PR0 - 99) ‘|< PR#1 >|< PR#2 | f PR#4

| | |

| | |

| | |

| | |

|

|

|

) |
Motion curve |
}

|

|

(speed) m i >
‘ N/
[ [ I [
I | T
—» l&—1ms I ! I
I | /| |
- POSO on off : :: :off
[ [ [
. | POS1 | off Ion :I Ioff
xterna | off ! I Ton
DI POS2 T T T I
|
- soN  on _,l !4_ :: :
. . |
Set the response time with P2.009 I |
(! |
Cmd_OK off | on |
Internal off on
DO TPOS .
MC_OK off :I on |

Note: Cmd_OK is on when the PR command is complete; TPOS is on when the error is smaller than the

value set by P1.054; MC_OK is on when Cmd_OK and TPOS are both on.
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6.2.8 Gain adjustment of the position loop

There are two types of gain adjustment for the position loop: auto and manual.

| Auto

The ASDA-B3 servo drive provides an Auto Tuning function that allows you to easily complete

the gain adjustment. Refer to Chapter 5 Tuning for a detailed description.

[ | Manual

Before setting the position control unit, you have to manually set the speed control unit (P2.004

and P2.006) since a speed loop is included in the position loop. Then set the position control

gain (P2.000) and position feed forward gain (P2.002).

Description of the position control gain and position feed forward gain:

1. Position control gain: the higher the gain, the larger bandwidth for the position loop
response.

2. Position feed forward gain: reduces the deviation of phase delay.
Note that the position loop bandwidth should not be larger than the speed loop bandwidth.

fv
<

Calculation: o 4 (fv: response bandwidth of speed loop (Hz); fp: response bandwidth of
position loop (Hz).)
KPP =2x 7 xfp
Example: if the desired position bandwidth is 20 Hz, then adjust KPP (P2.000) to 125.
(2% x20Hz=125)

Refer to Chapter 8 for detailed descriptions of the relevant parameters.

Parameter Function
P2.000 Position control gain
P2.002 Position feed forward gain

Position control unit

Position feed
forward gain

Position feed

counter

| |

| |

| |

| »Di . : ! |

| Differentiato r—| for\F/)vgrgngam smoothing constant |

| ) P2.003 |

| |

| |

. | Position | -
Position — > O > control gain . | Maxmgm
command | + A P2.000 speed limit

: . : Position control : P1.055
gain rate of |

: change Gain switching,

| P2.027 |

| P2.001 | Speed

: : command

| |

| . |

| Position |

| |

| |

| |

@
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6-12

When you set the value of KPP (P2.000) too high, the bandwidth for the position loop is
increased and the phase margin is reduced. Meanwhile, the rotor rotates and vibrates in the
forward and reverse directions. In this case, decrease the KPP value until the rotor stops
vibrating. When the external torque is too high, the low value for KPP cannot meet the demand
of reducing the position following error. In this case, increasing the position feed forward gain,
PFG (P2.002), can effectively reduce the position following error.

A KPP r 3
o PFG

Position
Position

v
v

Time Time
The actual position curve changes from (1) to (3) with the increase in the KPP value.

(4) stands for the Position command.

6.2.9 Low-frequency vibration suppression in Position mode

If the machine is too flexible, vibration persists even when the motor stops after executing the
positioning command. The low-frequency vibration suppression function can reduce the
machine vibration. The suppression range is between 1.0 Hz and 100.0 Hz. Both auto and

manual functions are available.

Auto setting

If you have difficulty finding the resonance at low frequency, enable the auto low-frequency
vibration suppression function, which automatically searches for the specific resonance at low
frequency. If you set P1.029 to 1, the system automatically disables the auto low-frequency
vibration suppression function and starts to search the resonance at low frequency. When the
detected resonance frequency remains at the same level, the system automatically changes the
settings as follows.

1. Sets P1.029 to 0.

2. Sets P1.025 to the first frequency and sets P1.026 to 1.

3. Sets P1.027 to the second frequency and sets P1.028 to 1.

If P1.029 is automatically reset to 0, but the low-frequency vibration persists, check if P1.026 or
P1.028 is enabled. If the values of P1.026 and P1.028 are both 0, it means no resonance
frequency is detected. Lower the value of P1.030 and set P1.029 to 1 to search the vibration
frequency again. Note that when you set the detection level too low, it might detect noise as

resonance at low frequency.
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The process of automatically searching for the resonance frequency is shown in the following

flowchart.

Repeat position
control function.

heck if vibration
occurs during
positioning?

SetP1.029 to 1.

A

Increase the value
of P1.030.?

Decrease the
value of P1.030.*

A

Check if
P1.026 and P1.028
are setto 0?

No

Check if P1.029
is setto 0?

Vibration reduced?

SetP1.029 to 0.

A

Operation
’ complete

Note:

1.

When the values of P1.026 and P1.028 are both 0, it means the frequency cannot be found. It is
probably because the detection level is set too high causing the low-frequency vibration not being able
to be detected.

When the value of P1.026 or P1.028 is greater than 0, but the vibration cannot be suppressed, it is
probably because the detection level is too low causing the system to detect minor frequency or noise
as low-frequency vibration.

When the auto suppression procedure is complete, but the vibration persists, you can manually set

P1.025 or P1.027 to suppress the vibration if you have identified the low frequency.
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Refer to Chapter 8 for detailed descriptions of the relevant parameters.

ASDA-B3

Parameter Function
P1.029 Auto low-frequency vibration suppression mode
P1.030 Low-frequency vibration detection

P1.030 sets the detection range for the magnitude of low-frequency vibration. When the
frequency is not detected, it is probably because you set the value of P1.030 too high and it
exceeds the vibration range. In this case, it is suggested that you decrease the value of P1.030.
Note that if the value is too small, the system might detect noise as the resonance vibration
frequency. You can also use a software Scope to observe the range of position error (pulse)

between the upper and lower magnitude of the curve to adjust the value of P1.030.

Manual setting

There are two sets of low-frequency vibration suppression: one is parameters P1.025 - P1.026
and the other is parameters P1.027 - P1.028. You can use these two sets of low-frequency
vibration suppression parameters to reduce two different frequency vibrations. Use P1.025 and
P1.027 to suppress the low-frequency vibration. The function works only when the low-frequency
vibration setting is close to the real vibration frequency. Use P1.026 and P1.028 to set the
response after frequency filtering. The bigger the values of P1.026 and P1.028, the better the
response. However, if you set the values too high, the motor might not operate smoothly. The

default values of P1.026 and P1.028 are 0, which means the two filters are disabled by default.

Refer to Chapter 8 for detailed descriptions of the relevant parameters.

Parameter Function
P1.025 Low-frequency vibration suppression frequency (1)
P1.026 Low-frequency vibration suppression gain (1)
P1.027 Low-frequency vibration suppression frequency (2)
P1.028 Low-frequency vibration suppression gain (2)
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6.3 Speed mode

There are two kinds of command sources: analog input and internal register (parameters).

The analog command controls the motor speed by scaled external voltage input. The command
register input controls the speed in two ways. Before operation, respectively set the speed
values in three registers. You can switch among the three sets of speed either by using
DI.SPDO / DI.SPD1 of CN1 or change the value in the register through communication. In order
to deal with the problem of non-continuous speed when switching registers, you can use the

S-curve acceleration and deceleration filter.

6.3.1 Selecting the Speed command source

There are two types of Speed command sources: analog voltage and internal register

(parameters). Select the command source with DI signals of CN1. See the following table for

more details.
Speed CN1 DI signal
command Command source Content Range
number  SPD1  SPDO
External analo Voltage difference
S o 9 petweenV_REFand | -10V to +10V
S1 0 0 Mode signa GND
Sz N/A Speed command is 0 0
S2 0 1 P1.009 -60000 to 60000
S3 1 0 Register parameter P1.010 -60000 to 60000
S4 1 1 P1.011 -60000 to 60000

B Status of SPD0 and SPD1: 0 means that Dl is off (the circuit is open); 1 means that DI is

on (the circuit is closed).

B When both SPD0 and SPD1 are 0, if it is in Sz mode, the command is 0. Thus, if the
Speed command using analog voltage is not required, you can use Sz mode to address
the problem of zero drift in the voltage. If it is in S mode, the command is the voltage
difference between V_REF and GND. The range of the input voltage is between -10V and
+10V, and you can adjust the corresponding speed (P1.040).

B When either one of SPD0 and SPD1 is not 0, the Speed command comes from the
internal register. The command is activated once the status of SPD0 and SPD1 are

switched. There is no need to use DI.CTRG for triggering.

B The parameter setting range (internal register) is -60000 to 60000.
Rotation speed = setting value x unit (0.1 rpm). For example, if P1.009 = +30000, then
rotation speed = +30000 x 0.1 rpm = +3000 rpm

Use the Speed command in Speed mode (S or Sz) and in Torque mode (T or Tz) to set the

speed limit.
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6.3.2 Control structure of Speed mode
The basic control structure is shown in the following flowchart.

Speed command

Speed
command
processing unit
Speed
estimator
Speed gontrol > Resongnce _ »| Torque limit > Current »| Motor
unit suppression unit loop

The Speed command processing unit selects the command source (see Section 6.3.1),

including the scaling parameter (P1.040) for maximum rotation speed corresponding to the

analog voltage and the S-curve parameter for smoothing the speed. The Speed control unit

manages the gain parameters for the servo drive and calculates the current command for servo

motor in real-time. The Resonance suppression unit suppresses the resonance of the machine.

The following diagram introduces the function of Speed command processing unit. Its structure

is shown as follows.

Analog signal

SPDO0 and SPD1 signals of CN1

l

N

Register s-curve filter
P1.009 -
P1.011 P1.036
S-curve filter for
Scaling ‘ analog
P1.040 "1 commands
P1.059

Command
selection
P1.001

Low-pass filter

P1.006

B

The upper path is the command from the register and the lower one is the command from the

external analog voltage that you can select with the status of SPD0 and SPD1, and P1.001

(S or Sz). In this condition, the S-curve and low-pass filters are applied to achieve a smoother

response.
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6.3.3 Smooth Speed command

S-curve filter

During the process of acceleration or deceleration, the S-curve filter uses the three-stage
acceleration curve and creates a smoother motion trajectory. It avoids jerk (rapid change of
acceleration), resonance, and noise caused by abrupt speed variation. You can use the following
parameters for adjustment. The S-curve acceleration constant (P1.034) adjusts the slope of the
change in acceleration. The S-curve deceleration constant (P1.035) adjusts the slope of the
change in deceleration. The S-curve acceleration / deceleration constant (P1.036) improves the
status of motor activating and stopping. The servo drive can also calculate the total time for
executing the command. T (ms) indicates the operation time and S (rpm) indicates the absolute
Speed command, which is the absolute value of the initial speed minus the end speed.

Speed

Rated Acceleration Deceleration
speed

Figure 6.3.3.1 S-curve and time setting

Refer to Chapter 8 for detailed descriptions of the relevant parameters.

Parameter Function
P1.034 S-curve acceleration constant
P1.035 S-curve deceleration constant
P1.036 S-curve acceleration / deceleration constant

6-17



Operation Mode ASDA-B3

S-curve filter for analog commands

The S-curve filter for analog commands helps to stabilize the motor operation when the analog

input signal (speed) changes rapidly.

Speed (rpm) (1)
()
3000 B —
!
) a N T y AN Time (sec)

[ e | A 5N ™

|I ™, .I l‘l"‘ / .\-.

|' N |I I|

J \\ | N

-3000 - — h

(1) Analog Speed command; (2) Motor speed

The S-curve filter for analog commands smoothes the analog input signal. Its time program is
the same as the S-curve filter mentioned in the above paragraph. Also, the speed and
acceleration curves are both continuous. The above graph shows the S-curve and the motor
speed when you apply the S-curve filter for analog commands. The slopes of the Speed
command in acceleration and deceleration are different. Adjust the time settings (P1.034,

P1.035, and P1.036) according to the actual application to improve the performance.

Low-pass filter for Speed commands

You usually use the low-pass filter to remove unwanted high-frequency response or noise so

that the speed change is smoother.

Refer to Chapter 8 for detailed descriptions of the relevant parameter.

Parameter Function

P1.006 Speed command smoothing constant (low-pass filter)

Speed command

Target speed

I P1.006
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6.3.4 Scaling of the analog command

In the analog mode, control the motor’s Speed command by the analog voltage difference
between V_REF and GND. Use P1.040 and P1.081 (maximum rotation speed for analog Speed

command) to adjust the slope of the speed change and its range. P1.082 can change the filter
switching time between P1.040 and P1.081.

Speed command

6000 rpm f——————— Ny
,/'P1.081 = 6000
/
|
/A
3000 rpm 7 /\P1.040 = 3000
/ |
/ |
/ [
/ |
/
y |
-10 -5 // |
| | | Analog voltage
/ 5 10 input (V)

3000 rpm

6000 rpm

Refer to Chapter 8 for detailed descriptions of the relevant parameters.

Parameter Function
P1.040 First set of maximum rotation speed for analog Speed command
P1.081 Second set of maximum rotation speed for analog Speed command
P1.082 Filter switching time between P1.040 and P1.081
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6.3.5 Timing diagram of Speed mode

sa |
Internal
register S3 |
s2 :
|
|
™ / ’ I
External I : I
analog S1 — | | | |
voltage or 0 : v v v
SPDO i off [ on off on
|
External | gpp1 | off on
I/0 v
SON — on

Note:

1. “off’ means that Dl is off (the circuit is open); “on” means that Dl is on (the circuit is closed).

2. Whenitis in Sz mode, the Speed command S1 = 0; when it is in S mode, the Speed command S1 is
the external analog voltage input.

3. In Servo On state, the command is selected according to the status of SPD0O and SPD1.
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6.3.6 Gain adjustment of the speed loop

The structure of the speed control unit is shown in the following diagram.

Speed control unit

Differentiator

t i
.
Integrator
Speed integral
compensation
P2.006 \

In

Speed feed
forward gain
P2.007

Speed control

System inertia J
(1+P1.037)*JM

Low-pass filter

In the speed control unit, you can adjust different types of gain. You can adjust the gain

manually or use the two gain adjustment modes provided.

Manual: manually set the parameters, and all auto or auxiliary functions are disabled.

P2.049

Speed
estimator

|
gain ] + | :
P2.004 ~ O |
A |
/
! J ! Y
) | ——
mear o | Lot pens
change !
P2.005 P2.027 : P1.037
|
|
| Y
|
) o || Motor inertia
Gain switching | IM
P2.027 !
|
| Torque
Current Torlugprigzzrant < : command
command VKT L

Gain adjustment mode: refer to Chapter 5 Tuning.

Manual mode

When you set P2.032 to 0, you also set the speed control gain (P2.004), speed integral

compensation (P2.006), and speed feed forward gain (P2.007). The parameter descriptions are

as follows.

@

Speed control gain: the higher the gain, the larger the bandwidth for the speed loop response.

Speed integral compensation: increasing this gain increases the low frequency rigidity and

reduces the steady-state error. However, this sacrifices the phase margin. If you set this gain

too high, it reduces the system stability.

Speed feed forward gain: reduces the deviation of phase delay.

Refer to Chapter 8 for detailed descriptions of the relevant parameters.

Parameter Function
P2.004 Speed control gain (KVP)
P2.006 Speed integral compensation (KVI)
P2.007 Speed feed forward gain (KVF)
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Theoretically, a stepping response can be used to explain proportional gain (KVP), integral gain

(KVI), and feed forward gain (KVF). Here, the time domain is used to illustrate the basic principle.

Time domain
Speed

+  KvP
4 The higher the KVP value, the larger the

________________________________ bandwidth. The time of the speed increase
/-’7 will also be shorter. However, if the value is

set too high, the phase margin is too small.

The effect is not as good as KVI for the

steady-state error but is better for the effect

on following error.

» Time

The higher the KVI value, the larger the
low-frequency gain. It shortens the time for

the steady-state error to reduce to zero.

However, it does not significantly reduce the

following error.

» Time
Speed
4 KVF

The closer the KVF value is to 1, the more
complete the forward compensation.
The following error becomes very small.
However, a KVF value that is set too high
also causes vibration.

» Time
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6.3.7 Resonance suppression unit

When resonance occurs, it is probably because the stiffness of the control system is too high or

the response bandwidth is too great. Eliminating these two factors can improve the situation.
In addition, use the low-pass filter (P2.025) and Notch filter (P2.023, P2.024, P2.043 - P2.046,

and P2.095 - P2.103) to suppress the resonance if you want the control parameters to remain

unchanged.

Refer to Chapter 8 for detailed descriptions of the relevant parameters.

Parameter Function
P2.023 Notch filter frequency (1)
P2.024 Notch filter attenuation level (1)
P2.043 Notch filter frequency (2)
P2.044 Notch filter attenuation level (2)
P2.045 Notch filter frequency (3)
P2.046 Notch filter attenuation level (3)
P2.095 Notch filter bandwidth (1)
P2.096 Notch filter bandwidth (2)
P2.097 Notch filter bandwidth (3)
P2.098 Notch filter frequency (4)
P2.099 Notch filter attenuation level (4)
P2.100 Notch filter bandwidth (4)
P2.101 Notch filter frequency (5)
P2.102 Notch filter attenuation level (5)
P2.103 Notch filter bandwidth (5)
P2.025 Resonance suppression low-pass filter
Speed control unit
Speed feed

Differentiator |y forward gain
P2.007

Pl controller

P2.004, P2.006

Low-pass filter
P2.025

D

Current
sensor
Current
controller

Notch filter 1
P2.023, P2.024

>

Notch filter 2
P2.043, P2.044

|

Notch filter 3 Notch filter 4 Notch filter 5
P2.045, P2.046 > p2.098, P2.099 > p2.101, P2.102

f

i

T 1 1

Auto resonance suppression switch and detection level setting

P2.047, P2.048

.
Speed estimator N
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The ASDA-B3 provides two types of resonance suppression: one is the Notch filter and the

other is the low-pass filter. See the following diagrams for the results of using these filters.
System open-loop gain with resonance:

[ ] Notch filter

Gain /1(/1 ) Gain Gain (3)

it

BW BW

I »

Resonance Frequency P2.023 Frequency Resonance Frequency
frequency frequency

(1) Resonance point; (2) Notch filter; (3) Resonance point suppressed by the Notch filter

B Low-pass filter

_ (1 . _
Gain /1/ Gain Gain

(4)
+ g

BW

Resonance Frequency \ Frequency Resonance N Frequency
frequency frequency

BW

»

(1) Resonance point; (2) Attenuation rate (-3 dB); (3) Low-pass filter (Cutoff frequency of low-pass filter =

1000 / P2.025 Hz); (4) Resonance point suppressed by the low-pass filter

To conclude from these two examples, if you increase the value of P2.025 from 0, the bandwidth
(BW) becomes smaller. Although it solves the problem of resonance, it also reduces the response

bandwidth and phase margin, and thus the system becomes unstable.

If you know the resonance frequency, you can suppress the resonance by using the Notch filter,
which is better than using the low-pass filter in this condition. If the resonance frequency drifts

significantly with time or due to other causes, using the Notch filter is not suggested.
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System open-loop gain with resonance:

Gain
F Y

» Frequency

When the value of P2.025 is increased from 0, BW becomes smaller, as shown in the following

figure. Although it solves the problem of the resonance frequency, the response bandwidth and

phase margin are reduced.

Gain

0dB BW I\

* Frequency

If you know the resonance frequency, you can suppress the resonance by using the Notch filter.

The frequency range of the Notch filter is 50 - 5000 Hz and the suppression strength is 0 - 40 dB.

If the frequency does not meet the Notch filter conditions, then using the low-pass filter to reduce

the resonance is suggested.
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6.4 Torque mode

The Torque control mode (T or Tz) is suitable for torque control applications, such as printing

machines and winding machines. There are two kinds of command sources: analog input and

internal register (parameters). The analog command input uses scaled external voltage to

control the torque of the motor while the register uses the internal parameters (P1.012 - P1.014)

for the Torque command.

6.4.1 Selecting the Torque command source

External analog voltage and internal parameters are the two Torque command sources.

You select the command source with DI signals of CN1. See the following table for more details.

Torque CN1 DI signal
command Command source Content Range
number TCM1 TCMO
External analo Voltage difference
T |2 9 between T_REF and -10V to +10V
T1 0 0 Mode signal GND
Tz |N/A Torque command is 0 0
T2 0 1 P1.012 -500% to 500%
T3 1 0 Register parameter P1.013 -500% to 500%
T4 1 1 P1.014 -500% to 500%

B Status of TCMO and TCM1: 0 means that Dl is off (the circuit is open); 1 means that DI is

on (the circuit is closed).

[ | When both TCMO and TCM1 are 0, if it is in Tz mode, then the command is 0. If there is no

need to use the analog voltage for the Torque command, then Tz mode is applicable and

can avoid the problem of zero voltage drift. If it is in T mode, then the command is the

voltage difference between T_REF and GND. Its input voltage range is -10V to +10V,

which means you can adjust the corresponding torque (P1.041).

®  When either one of TCMO or TCM1 is not 0, the internal parameters become the source

for the Torque command. The command is executed after TCMO and TCM1 are switched.

There is no need to use DI.CTRG for triggering.

You can use the Torque command in Torque mode (T or Tz) and Speed mode (S or Sz). When it

is in Speed mode, you can think of it as the command input for the torque limit.
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6.4.2 Control structure of Torque mode

The following diagram shows the basic control structure of Torque mode.

Torque
Torque ) command
command processing
unit

Resonance
suppression unit

Output torque

Current control
unit

Motor

Current sensor

-

The Torque command processing unit selects the command source (see Section 6.4.1),

including the scaling parameter (P1.041) for rotation speed and S-curve parameter for

smoothing the torque. The current control unit manages the gain parameters for the servo drive

and calculates the current for servo motor in real-time; you can only set this by commands.

The structure of torque command processing unit is as follows.

TCMO and TCM1 signals of CN1

Register

P1.012 - P1.014

|

AID

Analog signal

-

Scaling
P1.041

Command
selection
P1.001

Y

Low-pass filter
P1.007

i

The upper path is the command from the register and the lower one is the command from the

external analog voltage that you can select with the status of TCM0 and TCM1, and P1.001

(T or Tz). Adjust the torque with the analog voltage scaling (P1.041) and smooth the response

with the low-pass filter (P1.007).
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6.4.3 Smooth Torque command

Refer to Chapter 8 for detailed descriptions of the relevant parameter.

Parameter Function
P1.007 Torque command smoothing constant (low-pass filter)
A
Target
torque
>t
|
! P1.007 !

6.4.4 Scaling of the analog command

The Torque command is controlled by the analog voltage difference between T_REF and GND.

Adjust the torque slope and its range with P1.041.

For example:

1. If you set P1.041 to 100 and the external input voltage is 10V, the Torque command is 100%
of the rated torque.

2. If you set P1.041 to 300 and the external input voltage is 10V, the Torque command is 300%

of the rated torque.

Torque command

300% [————— 7
/1
/0
100% F——— 7/— The slope is setby P1.041.
/ |
; |
"/oa
/
1/ 00
/ // |
/
-10 -5 e '
| | 7 | | Analog voltage
| W 5 10 input (V)
I A
o
s /
I, ,
14 /
| /
| /
| /
A -100%
|/
v
—————— -300%

Refer to Chapter 8 for detailed descriptions of the relevant parameter.

Parameter Function

P1.041 Maximum output for analog Torque command
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6.4.5 Timing diagram of Torque mode

T4
Internal |
register T3
T2 :
| !
External : \ / : :
analog T1 - | | I
voltage | | [
oro | off T on | off T on
TCMO i
External | TcMm1 | off on
/10 v
SON — on

Note:

1. “off’ means that Dl is off (the circuit is open); “on” means that Dl is on (the circuit is closed).

2. When in Tz mode, the Torque command T1 = 0; when in T mode, the Torque command T1 is the
external analog voltage input.

3. In Servo On state, the command is selected according to the status of TCMO0 and TCM1.

6-29



Operation Mode ASDA-B3

6.5 Dual mode

Apart from the single mode for position, speed, and torque, there are also eight dual / multiple

modes available for operation (see Section 6.1).

Mode Short name | Code Description
PT-S 06 PT and S can be switched with DI signal, S_P.
PT-T 07 PT and T can be switched with DI signal, T_P.
PR-S 08 PR and S can be switched with DI signal, S_P.
Dual mode . - .
PR-T 09 | PRandT can be switched with DI signal, T_P.
S-T OA | Sand T can be switched with DI signal, S_T.
PT-PR 0D | PT and PR can be switched with DI signal, PT_PR.
Multi-mode PT-PR-S OE PT, PR, and S can be switched with DI signals, S_P and PT_PR.
PT-PR-T OF PT, PR, and T can be switched with DI signals, T_P and PT_PR.

The dual mode for Sz and Tz is not supported. To avoid occupying too many digital inputs in the
dual mode, Speed and Torque modes can use the external analog voltage as the command
source to reduce the use of DI points (SPD0O, SPD1 or TCMO, TCM1). In addition, Position
mode can use the PT mode pulse input to reduce the use of DI points (POSO0 - POS6). Refer to

Section 3.3.2 for the table of DI/O default value in each mode.
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6.5.1 Speed/ Position dual mode

Speed / Position dual mode includes PT-S and PR-S. The command source for PT-S comes
from the external pulse while the source for PR-S comes from the internal parameters (P6.000 -
P7.027). You can control the Speed command with the external analog voltage or the internal
parameters (P1.009 - P1.011). The switch between Speed and Position modes is controlled by
the DI.S-P (0x18) signal. The switch for PT and PR for Position mode is controlled by DI.PT-PR
(0x2B). Thus, you select both Position and Speed commands in PR-S mode with the DI signal.

The timing diagram is shown as follows.

cre_ [ L] L1 |

|
S-P ON || OFF ON
I I
L/ '
POSO0 - 6 invalid )X POSO0 - 6 valid X POSO - 6 invalid
Iy '
|
I |
SPDO - 1 valid X SPDO - 1 invalid >:< SPDO - 1 valid
Speed mode !Al Position mode I Speed mode

In Speed mode (DI.S-P is on), you select the Speed command with DI.SPDO and DI.SPD1.
DI.CTRG is not applicable. When switching to Position mode (DI.S-P is off), since the Position
command has not been issued (it waits for the rising edge of DI.CTRG), the motor stops (indicated
by A in the figure above). When the Position command is controlled by DI.POSO0 - DI.POS6 and
triggered by the rising edge of DI.CTRG, the motor operates to the specified position. When
DIL.S-P is on, it returns to the Speed mode. Refer to the introduction of single mode for the DI

signal and the selected commands for each mode.
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6.5.2 Speed/ Torque dual mode

Speed / Torque dual mode includes only S-T. You control the Speed command with the external
analog voltage and the internal parameters (P1.009 - P1.011), which you select with DI.SPDO
and DI.SPD1. Similarly, the source of the Torque command can be the external analog voltage
or the internal parameters (P1.012 - P1.014), and is selected by DI.TCMO0 and DI.TCM1.

The switch between Speed and Torque modes is controlled by the DI.S-T (0x19) signal.

The timing diagram is shown as follows.

ST ON OFF | ON
| |
|
SPDO - 1 invalid X SPDO - 1 valid X sPDO - 1 invalid
|
| |
|
TCMO - 1 valid X TCMO - 1 invalid >|< TCMO - 1 valid
Torque mode I Speed mode I Torque mode

In Torque mode (DI.S-T is on), you select the Torque command with DI.TCMO and DI.TCM1.
When switching to Speed mode (DI.S-T is off), you select the Speed command with DI.SPDO
and DI.SPD1. The motor operates according to the Speed command. When DI.S-T is on,

it returns to the Torque mode. Refer to the introduction of single mode for the DI signal and the

selected commands for each mode.
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6.5.3 Torque / Position dual mode

Torque / Position dual mode includes PT-T and PR-T. The command source for PT-T comes
from the external pulse while the source for PR-T comes from internal parameters (P6.000 -
P7.027). You control the Torque command with the external analog voltage or the internal
parameters (P1.012 - P1.014). The switch between Torque and Position modes is controlled by
the DI.T-P (0x20) signal. The switch for PT and PR for Position mode is controlled by the
DI.PT-PR (0x2B) signal. Thus, you select both Position and Torque commands in PR-T mode

with the DI signal. The timing diagram is shown as follows.

CTRG I

|
S-P ON || OFF ON
| 1
— |/ , ' —
POSO0 - 6 invalid X POSO0 - 6 valid X POS0 - 6 invalid
I '
' [
|
TCMO - 1 valid X TCMO - 1 invalid ):( TCMO - 1 valid
Torque mode !N Position mode I Torque mode

In Torque mode (DI.T-P is on), you select the Torque command with DI. TCMO0 and DI.TCM1.
DI.CTRG is not applicable. When switching to Position mode (DI.T-P is off), since the Position
command has not been issued (it waits for the rising edge of DI.CTRG), the motor stops
(indicated by A in the figure above). When the Position command is controlled by DI.POSO -
DI.POS6 and triggered by the rising edge of DI.CTRG, the motor operates to the specified
position. When DI.T-P is on, it returns to the Torque mode. Refer to the introduction of single

mode for the DI signal and the selected commands for each mode.
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6.6 Others
6.6.1 Applying the speed limit

The maximum speed in each mode (Position, Speed, and Torque) is determined by the internal
parameter (P1.055). The methods for using the Speed limit command and Speed command are
the same. You can use either the external analog voltage or the internal parameters (P1.009 -
P1.011). Refer to Section 6.3.1 for descriptions.

The speed limit is applicable only in Torque mode (T) for controlling the motor’'s maximum speed.
If you are using the external analog voltage in Torque mode, the DI signals are available and you
can set SPDO - SPD1 for the motor speed limit value (internal parameters). If not, use the analog
voltage input for the Speed limit command. When you set P1.002 (disable / enable speed limit

function) to 1, the Speed limit function is enabled. The timing diagram is shown as follows.

Speed limit function disabled Speed limit function enabled
(P1.002) (P1.002)
I
SPDO - 1 invalid >K SPDO - 1 valid

I
Command source selection of speed limit

6.6.2 Applying the torque limit

The methods for using the Torque limit command and Torque command are the same. You can
use either the external analog voltage or the internal parameters (P1.012 - P1.014). Refer to

Section 6.4.1 for descriptions.

You can use the torque limit in Position mode (PT and PR) or Speed mode (S) to limit the motor
torque output. If you are using the external pulse in Position mode or using the external analog
voltage in Speed mode, the DI signals are available and you can set TCMO and TCM1 for the
torque limit command (internal parameters). If not, use the analog voltage input for the Torque
limit command. When you set P1.002 (disable / enable torque limit function) to 1, the Torque

limit function is enabled. The timing diagram is shown as follows.

Torque limit function disabled Torque limit function enabled
(P1.002) (P1.002)

|
TCMO - 1 invalid X TCMO - 1 valid

Command source selection of torque limit
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6.6.3 Analog monitoring

You can find the required voltage signal with analog monitoring. The servo drive provides two

analog channels. Refer to Chapter 3 for more information about wiring.

Refer to Chapter 8 for detailed descriptions of the relevant parameters.

Parameter Function

P0.003 Analog output monitoring

P1.003 Encoder pulse output polarity

P1.004 MON1 analog monitor output proportion

P1.005 MONZ2 analog monitor output proportion

P4.020 Offset adjustment for analog monitor output (Ch1)

P4.021 Offset adjustment for analog monitor output (Ch2)
Example:

Specify a motor speed of 1,000 rpm, which corresponds to analog voltage output of 8V with the

maximum speed of 5,000 rpm. The setting is as follows:

P1.004 = Reauredspeed o 40, = 1000 TP o 4504 = 20%

Max. speed 5000 rpm

You can calculate the corresponding voltage output for the current motor speed with the

following formula.

Motor speed MON1 analog monitor output

300 rpm MON1 = 8V x — Pl o 20100% = 8V X —— PR %100% = 2.4V

Max. speed X 100 5000 rpm X 00

900 rpm MON1 = 8V x — ehsPeel o 20 100% = 8V X —— PR %100% = 7.2V

Max. speed X 100 5000 rpm X 00
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6-36

Voltage drift

When voltage drift occurs, the voltage level defined as zero voltage is different from the set zero
point. To fix this problem, use DOF1 (P4.020) and DOF2 (P4.021) to calibrate the offset voltage
output. The voltage level for analog monitoring output is £8V. If the output voltage exceeds the

range, it is limited within £8V. The resolution is approximately 10 bits, which is equivalent to
13 mV/LSB.




Motion Control

This chapter introduces internal motion commands in the ASDA-B3 in PR mode. In this

mode, commands are generated based on the internal command of the servo drive.

Various motion commands are available, including Homing, Speed, Position, Write,

Jump, and high-speed position capture (Capture). This chapter contains detailed

description of each command type.

7.1 PR MOAE AESCHPHON «««xrrrrrrrteesssitiniiiiit it 7-2
7.1.1  Shared PR ParameEters ««««««««tt e rrmmmmmmiitiaaiiiiiii e 7-4
7.1.2  Monitoring variables of PR MOGE -+ +«««xrrrrrrreeamnmiiiiiiiiiiiiaii 7-6
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7.1.3.1  HOMING MENOAS -+ +++++rxrrrrrrrreaaansiiitiiiii e 7-9
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7.2 DALA AITAY «+++cvvvreeesttete et 7-58
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7-2

7.1 PR mode description

In PR mode, the servo drive automatically generates the motion commands and saves all
parameter settings in the servo drive parameter file. Thus changing parameter values

simultaneously changes the PR commands. The ASDA-B3 provides 100 path setting sets,

which include the homing method, Position command, Speed command, Jump command, Write

command, and Index Position command.

The property and corresponding data for each PR path are set by parameters. You can find

information of all PR parameters in the descriptions of parameter groups 6 and 7 in Chapter 8.

For example, PR#1 path is defined by two parameters, P6.002 and P6.003. P6.002 is for
specifying the property of PR#1, such as the PR command type, whether to interrupt, and

whether to auto-execute the next PR. P6.003 is subject to change based on the property set in

P6.002. If P6.002 is set to a Speed command, then P6.003 specifies the target speed. When

P6.002 is set to a Jump command, then P6.003 specifies the target PR. The parameters for the
PR#2 path are P6.004 and P6.005, and they work same way as P6.002 and P6.003. The same

is true for the rest of PR paths. See Figure 7.1.1.

PR path

Setting
paramters

PR#0

PR#1

A

Y

PR#2

Y

PR#50

PR#99

A

[

Path property Path data
P6.000 P6.001
P6.002 P6.003
P6.004 P6.005
P7.000 P7.001
P7.098 P7.099

Figure 7.1.1 Setting parameters for each PR path
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In the ASDA-Soft software, when you select the PR to be edited in PR mode, the corresponding

parameters appear at the top of the window. See Figure 7.1.2. If you select PR#1, P6.002 and
P6.003 appear at the top in the editing section. See P6.002 and P6.003 in Table 7.1.1 for

example. The PR property and its data content differ in accordance with the motion command

type. For more information about Motion Control mode, refer to Section 7.1.3.

[¥ PR Mode [B3] Station:127

= @ \,ﬁ L@ Q @ @| ASDA-B3 Servo Ver:10139 Sub:0
-|:|Sh0w currrent PR, Path

|

Ll

]

Pr. Mode Chart

Run PR. Path

Accel [ Decel Time
Delay Time

Internal Target Speed

|

Electronic Gear Ratio

Setting PR. Mow Path #1
P&.002:0[0x00000000]
P6.003:0[0x00000000]

Stop PR. Path

[] Forced Srv ON

Rotary

\nﬂ Read this path data

TYPE secangs
[0] :NfA
OPT options

Software Limit
Deceleartion Time for A...

Event ON/OFF Setting

Homing Mode
Homing Speed Setting

Homing Definition

|

[PR#02] T:0
[PR#03] T
[FR#04] T:0

ler#nsl T0

Speed and Time Setting

Figure 7.1.2 PR Mode interface in ASDA-Soft

Table 7.1.1 Example of PR#1 property and data content

BIT
PR#1 31-28 27 - 24 23-20 19-16 15-12 11-8 7-4 3-0
P6.002 - AUTO DLY SPD DEC ACC OPT TYPE
P6.003 Data content (32-bit)

Note: TYPE: Control command mode

TYPE No. Command mode
1 SPEED: speed control
2 SINGLE: positioning control; stop once positioning is complete.
3 AUTO: positioning control; execute the next PR path once positioning is complete.
7 JUMP: jump to the specified path.
8 WRITE: write parameters to the specified path.
OxA INDEX: index positioning control
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ASDA-Soft version V6 provides an editing interface for PR diagrams. (see Figure 7.1.3).

It is easier to set PR paths in ASDA-Soft, where you can set the options of command triggering,

command types, and other properties.

I PR Mode [B3] Station:127 = =
e AND 6 B ‘ ASDA-B3 Servo Ver: 10033 Sub:6259 ‘ | |Rotary v \
I (show currrent PR. Patt| E] Run PR. Path Stop PR. Path [] Forced Srv ON Indexing Coordinates Wizard
. Snee PTTM A | Pr.Mode Chart
Accel / Decel Time Refresh Detail
Delay Time = =
Internal Target Speed A
Electronic Gear Ratio PR#51 8:CUR
Software Limit Jump Ogﬁt;tgo
Deceleartion Time for A... DLY=[0] 0.ms Speed1=1000
Event ON/OFF Setting PR#0 Speed2=200
Trigger o R
Homing Mode - -
Homing Speed Setting Eventl On PRS2 Position Position
e et e DLY=[6] 1000 ms DLY=[0] 0 ms
— Event2 On 1000000 PUU 1 2000000 PUU
- DLY=[0] 0 ms ABS ABS
[PR201] T:3 ! Event3 On PR#1 20rpm 20rpm
[PR#02] T:2 4 3 Acc=[0]1.33ms Acc=[0] 1.33 ms
o Event4 On Dec=[0] 1.33 ms Dec=[0] 1.33 ms
PR#53
[PR#04] T:0 Eventl Off p PR#S PR#6
PRs05] T:3 | L = =
rent? Postt: Positi
s 1 Event2 Off DLY=[0] 0 ms osttion 'osttion
: PR#5 DLY=[0] 0 ms DLY=[0] 0 ms
[PR£07] T:0 Event3 Off 100000 PUU 0PUU
[PR#08] T:0 Event4 Off ABS ABS
il L Acc=%0] 133 A LEO] 133
33ms cc=[0] 1.33 ms
PR#10] T:0 S Dec=[0] 1.33 ms Dec=[0] 1.33 ms
[PR#11] T:0 Write
PrEzl 10 bl | | [ ’E v
R#13] T:0
BEE (ommuﬂ:';::f note here
[PR#14] T:0 B =

Figure 7.1.3 PR Diagram display in ASDA-Soft

7.1.1 Shared PR parameters

ASDA-B3 provides 16 acceleration and deceleration time settings (P5.020 - P5.035), 16 delay
time settings (P5.040 - P5.055), and 16 target speed settings (P5.060 - P5.075) for you to set

the PR paths (as shown in Figure 7.1.1.1). If you change a parameter that is used by multiple

PR paths, then all PR paths using this parameter are changed as well. For example, if multiple

PR commands use the target speed setting from P5.060, when you change the value of P5.060,

those PR commands’ target speed are also changed. Please be aware of this when setting PR

paths so as to avoid any danger or damage to the machine.
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ASDA-Soft also provides a user-friendly interface for this shared PR parameter function

(see Figure 7.1.1.2). In these data, the acceleration or deceleration time is set based on the
length of time for motor to accelerate from 0 to 3000 rpm or to decelerate from 3000 rpm to 0.
For instance, if the acceleration time is set to 50 ms, when the target speed for the motion
command is 3000 rpm, then the required duration is 50 ms. If the target speed for the motion

command is 1500 rpm, then the acceleration time is 25 ms. The acceleration or deceleration

time is a fixed slope, so the slope does not change when you change parameter values.

= D \,ﬂ L‘E 9 & @l ASDA-B3 Servo Ver: 10139 Sub:0 | | | |

I [ ] show currrent PR, Path

| Specd and Time sets]
SR

Delay Time

Internal Target Speed

Electronic Gear Ratio

Software Limit
Deceleartion Time for A...

Event OMJOFF Setting

_Homing Setting __|

Homing Mode
Homing Speed Setting

Homing Definition

_PRIMode Setting__|

[PR#01] T:0
[PR#0Z] T
[PR#03] T
[PR#04] T:0
[PR#05] T:0
[PR#08] T:0

[PR#07] T:0

]

Speed/Time Setting  Chart

Run PR. Path

Stop PR. Path

[] Forced Srv ON

PR path setting| ACC:1 DEC:4 DLY:2 SPD:5
Acceleration / deceleration time .
(ACC / DEC) Delay time (DLY) Target speed (SPD)
0 P5.020 200 0 | P5.040 0 0 | P5.060 20.0
1 P5.021 300 <« 1 | P5.041 100 1 | P5.061 50.0
2 P5.022 500 2 | P5.042 200 < 2 | P5.062 ( 100.0
3 P5.023 600 3 | P5.043 400 3 | P5.063 | 200.0
4 P5.024 800 4 | P5.044 500 4 | P5.064 | 300.0
5 P5.025 900 5 | P5.045 800 > 5 | P5.065| 500.0
6 P5.026 1000 6 | P5.046 1000 6 | P5.066 | 600.0
14 | P5.034 50 14 | P5.054 | 5000 14 | P5.074 | 2500.0
15 | P5.035 30 15 | P5.055 5500 15 | P5.075| 3000.0
Figure 7.1.1.1 Shared parameter data for PR paths
¥

Rotary ~

Indexing Coordinates Wizard

P5.020~P5.035: Accel / Decel Time

ACOD
ACO1
ACD2
ACO3
ACD4 00
ACOS
ACDS 1000
ACO7 20

=]

TR

ACOS 1500
ACDS
AC10 2500
AC11
AC12 5000
AC13 8000
AC14
AC15

P5.040~P5.055: Delay Time

(ms) (P5.020) (1~20000)
(ms) (P5.021) (1~20000)
(ms) (P5.022) (1~20000)
(ms) (P5.023) (1~20000)
(ms) (P5.024) (1~20000)
(ms) (P5.025) (1~20000)
(ms) (P5.028) (1~20000)
(ms) (P5.027) (1~20000)
(ms) (P5.028) (1~20000)
(ms) (P5.029) (1~20000)
(ms) (P5.030) (1~20000)
(ms) (P5.031) (1~20000)
(ms) (P5.032) (1~20000)
(ms) (P5.033) (1~20000)
(ms) (P5.034) (1~20000)
(ms) (P5.035) (1~20000)

P5.060~P5.075: Internal Target Speed

Figure 7.1.1.2 ASDA-Soft interface for shared PR parameter data
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7.1.2 Monitoring variables of PR mode

The PR mode provides four monitoring variables for the servo commands and feedback status:

command position (PUU), PR command end register, feedback position (PUU), and position

error (PUU). These are described as follows:

1. Command position (PUU): monitoring variable code 001, simplified as Cmd_O (Command
Operation). The target position of the motion command generated per scan cycle during

servo operation (updated every 1 ms).

2. PR command end register: monitoring variable code 064, simplified as Cmd_E (Command
End). The target position of the PR command. When a command is triggered, the servo

drive calculates the target position and then updates to PR command end register.

3. Feedback position (PUU): monitoring variable code 000, simplified as Fb_PUU (Feedback

PUU). The feedback position (coordinates) for the motor.

4.  Position error (PUU): monitoring variable code 002, simplified as Err_PUU (Error PUU).
The deviation between the command position (PUU) and the feedback position (PUU).

How these four monitoring variables work is shown in Figure 7.1.2.1. After the servo issues a
Position command, the servo sets the position of Cmd_E once the target position data is
acquired. The motor operates to the target position based on the PR path setting. Cmd_O
calculates the amount of command deviation in each fixed cycle and sends it to the servo drive,
where it is treated as a dynamic command. Fb_PUU is motor encoder feedback position and
Err_PUU is the deviation of Cmd_O minus Fb_PUU.

Bef Err_PUU
efore
Fb_PUU
command - ‘
. cmd O ¥
issued —
cmd E & -
After Err_PUU
command  Fb_PUU &
issued cmd 0 ¥
Cmd E4
Err_PUU
Command in Fb PUU &
execution Cmd_O Jv
cmd E & _
Err_ PUU
Command Fb_PUU &
completed Cmd_O . 5
cmd E ¥
Err_PUU
Motor Fb_PUU &
positioned Cmd O ‘
cmd E ¥

Figure 7.1.2.1 Timing diagram for PR mode monitoring variables
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The detailed command behavior of each stage is illustrated in Figure 7.1.2.2. Cmd_E is the
endpoint specified by the command; it is set when the PR path is triggered. Fb_PUU is the
feedback position, which is motor’s actual position. Divide this motion command into slices and
take one of them as example. Cmd_O is the target of this cycle command and Err_PUU is the

deviation between the target position of the cycle command and the feedback position.

Position (PUU)
A

md_|E

c
I
I
I
I
I
I
I
I
I
I
I
I

T
I
|1
|1
|1
|1
|1
|1
|1
|1
|1
iy

» Time
Figure 7.1.2.2 Monitoring variables status when a command is executed in PR mode

You can use digital input (DI) to call PR paths and digital output (DO) to monitor PR paths (refer
to Table 8.1 and 8.2 for the DI/O function descriptions). When you trigger the motion command
with DI.CTRG [0x08], the servo drive operates based on the command from the internal

registers. Once the execution is complete, DO.Cmd_OK [0x15] is set to on.

When the motor reaches its target position, DO.TPOS [0x05] is set to on. Then, after the PR
Position command completes and motor reaches the target position, both DO signals are on
and the servo outputs the MC_OK [0x17] signal to signify that it has completed this PR path.
The operation is as shown in Figure 7.1.2.3. If you have set a delay time in this PR and the

motor reaches the target position, then DO.TPOS [0x05] is set to on.

When the delay time is over, DO.Cmd_OK [0x15] (PR position command complete) is set to on.
After both of the above mentioned DO signals are on, the servo outputs the MC_OK [0x17]
signal to signify that it has completed this PR path, as shown in Figure 7.1.2.4.
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Before command
issued

Command trigger
DI: CTRG

Command in
execution

Execution |
completed

Motor
positioned

Command
Cmd

PR position command
completed
DO: Cmd_OK

.

Motor reaches target
position
DO: TPOS

Servo procedure
completed
DO: MC_OK

Figure 7.1.2.3 Operation of DI/DO signals in PR mode

Before command !

issued

Command trigger

I
Cmd_O(Pulse) — Fb_Pulse <:P1.054

Motor in
operation

Command in
execytion
|
Motor
positioned

Command
completed

DI: CTRG

Command
Cmd

PR position command
completed
DO: Cmd_OK

Motor reaches

Delay time

target position
DO: TPOS

Servo procedure
completed
DO: MC_OK

Cmd_O(Pulse) —
Fb_Pulse < P1.054

Figure 7.1.2.4 Operation of DI/DO signals in PR mode (including delay time)
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7.1.3 Motion Control commands

The ASDA-B3 provides 100 path setting sets, which include the homing method, Speed

command, Position command, Jump command, Write command, and Index Position command.

The following sections detail each command type.

7.1.3.1 Homing methods

The ASDA-B3 provides 11 homing methods in the PR mode, including home sensor, limit, and

hard stop as the reference origin. They come with sub-selections such as whether to refer to the

Z pulse and the limit signal as the trigger, with more than 30 combinations available. The

homing method is specified by P5.004 and the homing definition is determined by P6.000.

The following lists the function of each bit.

. Address: 0508H
P5.004 Homing methods 0509H
Default: 0x0000 Control mode: PR
Unit: - Setting range: |0x0000 - 0x012A
Format: HEX Data size: |16-bit
Settings:
i
(N
UuzyHXx

X Homing method

Z Limit setting

Y Z pulse setting

U Reserved

Definition of each setting value:

U 4

Y

X

Reserved Limit setting

Z pulse setting

Homing method

0-1

0-2

0-8

Y =0:
Y=1:
Y=2:

return to Z pulse
go forward to Z pulse
do not look for Z pulse

X = 0: homing in forward direction and define
the positive limit as the homing origin

X =1: homing in reverse direction and define
the negative limit as the homing origin

X = 2: homing in forward direction, ORG:
OFF->ON as the homing origin

X = 3: homing in reverse direction, ORG:
OFF->ON as the homing origin

When reaching the limit:
Z = 0: show error
Z = 1: reverse direction

X = 4: look for Z pulse in forward direction
and define it as the homing origin

X =5: look for Z pulse in reverse direction
and define it as the homing origin

Y=0:
Y=1:
Y=2:

return to Z pulse
go forward to Z pulse
do not look for Z pulse

X = 6: homing in forward direction, ORG:
ON->OFF as the homing origin

X =7: homing in reverse direction, ORG:
ON->OFF as the homing origin
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7-10

4 Y X

- - X = 8: define current position as the origin

. A X = 9: torque homing in forward direction
When reaching the limit: Y = 0: return to Z pulse

Z = 0: show error

7 = 1: reverse direction Y = 2: do not look for Z pulse

X = A: torque homing in reverse direction

P6.000 Homing definition

Address: 0600H

0601H
Default: 0x00000000 Control mode: PR
Unit: - Setting range: [0x00000000 - OxFFFFFF6F
Format: HEX Data size: |32-bit
Settings:
Homing definition:
High bit Low bit
omoanr I 1 o | |
o n_ ) i 2Jcm
DCBA U Z YX
A DEC2: dece!eration time selection for YX | PATH: path type
second homing
B DLY: select O - F for delay time Z ACC: select 0 - F for acceleration time
c N/A U IfZ_)EC1: dt_aceleration time selection for
irst homing
D BOOT - -
B YX: PATH: Path type
0x00: Stop: homing complete and stop
0x01 - 0x63: Auto: homing complete and execute the specified path (Path#1 - Path#99)
B Z:ACC: select O - F for acceleration time
0 - F: correspond to P5.020 - P5.035
B U: DEC1: deceleration time selection for first homing
0 - F: correspond to P5.020 - P5.035
B A: DEC2: deceleration time selection for second homing
0 - F: correspond to P5.020 - P5.035
[ ] B: DLY: select O - F for delay time
0 - F: correspond to P5.040 - P5.055
[ ] D: BOOT: when the drive is powered on, whether to search for origin.

0: do not execute homing

1: execute homing automatically (servo switches to on for the first time after applying power)
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The PR Homing mode includes the function for setting the origin offset. You can define any point
on the coordinate axis as the reference origin, which does not have to be 0. Once you define

the reference origin, the system can create the coordinate system for the motion axis. See
Figure 7.1.3.1.1. The coordinate for the reference origin is 2000 (P6.001 = 2000). The motor
passes by the reference origin and then stops at coordinate 1477. From the coordinate system
that it created, the system automatically calculates the position of 0 point. As soon as the PR

motion command is issued, the motor moves to the specified position.

[PG.OOl: Origin definition ]2EIEIEI ] \ (-2147463648 ~ 2147483647)

Origin 2000

Coordinates

(after homing) ~1000 O 1000 1 30004000 5000
Y
HE |
Motor position 1477 P |
(after homing) : : |
H 1 |
]
]
1
U

I\\
Reverse to Z / ;
S1 E"™\ L V4

|
I i [
Z pul
puise Reference |
origin l_
PL signal

Figure 7.1.3.1.1 Origin definition

P6.001 Origin definition haleiiezs WEA]

0603H
Default: 0 Control mode: PR
Unit: - Setting range: |-2147483648 to +2147483647
Format: DEC Data size: |32-bit
Settings:

Origin definition.

The homing procedure goes through two stages: high speed and low speed. The servo starts
the homing procedure at high speed to seek the reference point (such as the limit switch and
ORG signal), which takes shorter time. Once the servo detects the reference point, the motor
runs at low speed to find the reference point accurately (such as the Z pulse). The speeds for

the two stages are defined by P5.005 and P5.006.
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Address: 050AH

P5.005 High speed homing (first speed setting) 050BH
%;t):rrfztci:c;r:l Panel / software |Communication | Control mode: PR (set with P5.004)
Default: 100.0 1000 Data size: |32-bit
Unit: 1 rpm 0.1 rpm - -
Setting range: |0.1 - 2000.0 1-20000 = -
Format: DEC DEC = -
Example:  1.5=1.5rpm 15=1.5rpm = -
Settings:

The first speed setting for high speed homing.

First high speed homing

»

Second low speed homing

ORG

| Second low speed homing

|—| Z Pulse |—|

1

o
Py
®

|—| Z Pulse |—| |—|

Address: 050CH

P5.006 Low speed homing (second speed setting) 050DH
%?::;té%? Panel / software |Communication | Control mode: PR (set with P5.004)
Default: 20.0 200 Data size: |32-bit
Unit: 1 rpm 0.1 rpm - -
Setting range: 0.1 - 500.0 1-5000 - -
Format: DEC DEC - -
Example: [1.5=1.5rpm 15=1.5rpm - -
Settings:

The second speed setting for low speed homing.

You can set the homing parameters in the PR mode homing screen in ASDA-Soft, including the

Homing Mode, Homing Speed Setting, and Homing Definition (see Figure 7.1.3.1.2).
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[¥ PR Mode [B3] Station127

ERFRNG @‘ ASDA-B3 Servo Ver: 10139 Sub:0 | | | | Rotary -
I [ show currrent PR Patt D Run PR. Path Stop PR. Path [ Forced Srv ON Indexing Coordinates Wizard
Accel f Decel Time P5.004: Homing Mode
Delay Time X == Homing Method: X:0: homing in forward direction and define PL as homing origin =~
Internal Target Speed ¥ = Signal Setting: ¥:0: return to Z pulse &
Electronic Gear Ratio Z=:> Behavior after Reaching the Limit: Z:0: display error ~
Software Limit frny Sresl SaiE

Deceleartion Time for A P5.005 : High Speed Homing (1st Speed Setting) 1000 (1 ~20000)

Event ON/OFF Setting P5.006 : Low Speed Homing (2nd Speed Setting) (1 ~ 5000}
| Homing Setting | P6.000, P6.001: Homiing Definition

PATH: Path Type 0:5TOP ~
Homing Speed Setting
ACC: Acceleration Time ACOD : 200 (P5.020) w
Homing Definition
DEC1: 1st Deceleration Time ACOD : 200 (P5.020) ~
[FR=01] T:0 DEC2: 2nd Deceleration Time Use the same deceleration time az STP command. STP command in "General Parameter Setting”™.
[PR#02] T:0
DLY: Delay Time DLY0O : 0 (P5.040) w
[PRE03] T:0
BOOT: Activation mode, when powered on:
[PR#04] T:0 ¥ (®) 0: disable homing function
[PR#05] T:0 (0 1: enable homing function
Frefg T P6.001: Origin Defirition o | (2197483648 ~ 2147483647)

[PR#07] T:0

Figure 7.1.3.1.2 Homing screen in ASDA-Soft

The following describes the homing methods supported by the ASDA-B3. They can be

categorized into six types based on their reference points.

1. Referencing the limit.
This method uses the positive or negative limit as the reference point. When the limit is
detected, you can choose whether or not to look for the Z pulse and use it as the reference
origin. The searching result is the same regardless of where the start point is. The ASDA-B3

always looks for the set reference point to reset the coordinates.

@ Limit
Motor :|

I
|
|
/ i ;\
(a) Reverse to Z End ! :

Start point

|
|
f |
y L |
(b) Go forward to Z | | | Ny Start point 2
Start point 1 : '\: : End ¥~
| I |
I I I
f |
/ | :\ |
(c) Do not look for Z :End| :
Start point | '\'_/ |
| I |
|
Z pulse D I:I , D
|
Limit signal |

7-13



Motion Control ASDA-B3

(@) If you set the servo to look for the Z pulse in the reverse direction, the servo operates
at high speed (first speed setting) and then decelerates once it reaches the limit
(rising-edge triggered). Then the servo switches to low speed (second speed setting)
to look for the Z pulse in the reverse direction. When the servo finds the Z pulse,

it decelerates to a stop, completing the homing procedure.

(b) If you set the servo to look for the Z pulse in the forward direction and the limit signal
at the start position is un-triggered (low, Start point 1), the servo operates at high
speed (first speed setting) and then decelerates once it reaches the limit (rising-edge
triggered). Then the servo switches to low speed (second speed setting) to look for
the Z pulse in the forward direction. When the servo finds the Z pulse, it decelerates

to a stop, completing the homing procedure.

If you set the servo to look for the Z pulse in the forward direction and the limit signal
at the start position is triggered (high, Start point 2), the servo operates at low speed
(second speed setting) in the reverse direction to look for the rising-edge limit signal.
Then the servo starts to look for the Z pulse in the forward direction once it reaches

the limit (rising-edge triggered). When the servo finds the Z pulse, it decelerates to a

stop, completing the homing procedure.

From the examples, regardless of the start positions, the origin position after homing

is the same under the same setting condition.

(c) If you set the servo to not look for the Z pulse, it first operates at high speed (first speed
setting) and then decelerates once reaching the rising-edge limit signal. Then the servo
switches to low speed (second speed setting) and returns to look for the rising-edge
signal. Once the servo finds the rising-edge signal, it decelerates to a stop, completing

the homing procedure.
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2. Referencing the rising edge of the ORG signal.
This method uses the rising edge of the home sensor signal as the reference origin.
You can choose whether or not to use the Z pulse as the reference origin after the ORG
signal is detected.
9 Limit
Motor : :|
L | |
|
[ I |
@R 07 End : : Startpoint 3 !
a) Reverse to |
Startpoint1 N K | Start point 2 :
| |
| | |
| | |
|
s N
I Start point I
(b) Go forward to Z
Start point 1 : \ ¥ : End Start point 2 :
| ! }
[ I [
|
| | |
I End Stalrt pointi 3 I
(b) Do not look for Z ; /I T
Start point 1 | Startpoint2 |
[ I "¢
|
Z pulse |:| I:l :
Limit signal
ORG signal
(8) If you set the servo to look for the Z pulse in the reverse direction, when the ORG signal at

the start point is un-triggered (low, Start point 1), the servo operates at high speed (first
speed setting) and then decelerates once it reaches the ORG signal (rising-edge triggered).
Then it switches to low speed (second speed setting) until the ORG signal switches to low.
Next, the servo starts to look for the Z pulse in the reverse direction. When the servo finds

the Z pulse, it decelerates to a stop, completing the homing procedure.

If the ORG signal at the start point is un-triggered and the current position is relatively closer
to the limit switch (Start point 2), the servo operates at high speed (first speed setting) until
reaching the limit switch. You can set whether to show an error or reverse the operating
direction when it reaches the limit switch. If you set the servo to reverse direction, it operates
in the reverse direction to reach the home sensor (ORG). Once reaching the home sensor
(ORG), the servo decelerates and operates at low speed (second speed setting) until the
ORG signal switches to low. Next, the servo starts to look for the Z pulse. When the servo

finds the Z pulse, it decelerates to a stop, completing the homing procedure.
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If the ORG signal at the start point is triggered (high, Start point 3), the servo reverses with
low speed (second speed setting) and after the ORG signal switches to low, it continues to
look for the Z pulse. Once the servo finds the Z pulse, it decelerates to a stop, completing

the homing procedure.

(b) If you set the servo to look for the Z pulse in the forward direction or not to look for the

Z pulse (this is similar to method (a) mentioned above), refer to the timing diagram above.

3. Referencing the Z pulse.
This method uses the Z pulse as the reference origin. One Z pulse is generated per

rotation of the motor. This method is only suitable when the operation is kept within one

9 Limit
Motor :|

/—;\4 Endi /—_l\t

Start point 1 End '\: Start point 2
I
I
I

motor rotation.

I
I
I
I
I
Z pulse H

Limit signal
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Referencing the falling edge of the ORG signal.

This method uses the falling-edge signal of the home sensor as the reference origin.

You can choose whether or not to use the Z pulse as the reference origin after the ORG

signal is detected.

@ Limit

Motor

(a) Reverseto Z

(b) Go forward to Z

(b) Do not look for Z

Z pulse

Limit signal

ORG signal

-

=
SN

S

Start point 1 :
|
|
|

/L

pai

/ Start | |
point 21 I

o

Start point 1

I

I .
| p

I

Start | gnd
point 2 | |

: |

| [

N\ T

T
Start point 1 I
|

doi

Start
End point Y

-

(a) If you set the servo to to look for the Z pulse in the reverse direction, when the ORG

signal at the start point is un-triggered (low, Start point 1), the servo operates at high

speed (first speed setting) until reaching the rising edge of the ORG signal. Then it

decelerates and switches to low speed (second speed setting) until the ORG signal

switches to low. Next, the servo reverses to look for the Z pulse. When the servo finds

the Z pulse, it decelerates to a stop, completing the homing procedure.

If the ORG signal at the start point is un-triggered and the current position is relatively

closer to the limit switch (Start point 2), the servo operates at high speed (first speed

setting) until reaching the limit switch. You can set whether to show an error or reverse

the operating direction when it reaches the limit switch. If you set the servo to reverse

direction, it operates in reverse direction to reach the home sensor (ORG). Once

reaching the home sensor (ORG), the servo decelerates and operates at low speed

(second speed setting) in the forward direction to reach the falling edge of the ORG

signal. Next, the servo reverses to look for the Z pulse. When the servo finds the

Z pulse, it decelerates to a stop, completing the homing procedure.
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If the ORG signal at the start point is triggered (high, Start point 3), the servo operates
at low speed (second speed setting) in the forward direction until the ORG signal
switches to low. Next, the servo reverses to look for the Z pulse. When the servo finds

the Z pulse, it decelerates to a stop, completing the homing procedure.

(b) If you set the servo to look for the Z pulse in the forward direction or not to look for the
Z pulse (this is similar to method (a) mentioned above), refer to the timing diagram

above.

5. Referencing the current position as the origin.
This method uses the motor’s current position as the reference origin. As long as the

homing procedure is triggered and the motor remains still, then coordinate positioning is

Motor :|

complete.

|
|
cha

DI:0x27 SHOM
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@)

(b)

Referencing the torque limit.
This method uses the motor’s stop position as the origin by referring to: the limit on the
mechanism, the torque level setting (P1.087), and the retaining time (P1.088). You can

also choose whether to use the Z pulse as the reference origin.

Motor Protector |:|

T
[
(a) Reverse to Z / End! ;

Start point \I )
Z Pulse H H !-|
|
I

Torque curve
(Look for hard stop)

P1.088

|

|

|

|

I .

t I Time
Torque curve H |

(Look for Z pulse) -—u Time

(b) Do not look for Z / i

Start point , End

Torquecurve ~—————————— P1087 ——————— — — T
|
|

=

If you set the servo to look for the Z pulse in the reverse direction, the servo operates at

Time

high speed (first speed setting) and outputs a greater current to counter the external force
once it touches the protector. When the motor torque reaches the torque detection level
(P1.087) and the output duration is longer than the level reached timer setting (P1.088),
the servo operates in the reverse direction to look for the Z pulse at low speed (second
speed setting). Once the servo finds the Z pulse, it decelerates to a stop, completing the

homing procedure.

If you set the servo not to look for the Z pulse, it operates at high speed (first speed
setting) until touching the protector. Then the servo outputs a greater current to counter the
external force. When the motor torque reaches the torque detection level (P1.087) and the
output duration is longer than the level reached timer setting (P1.088), the servo stops,

completing the homing procedure.

Pay special attention when executing the Torque homing procedure. The motor’s actual

maximum torque output is 10% greater than the maximum torque limit setting (P1.087),

the great impact may cause damage to the machine.
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The following tables list the parameters for the torque limit (P1.087) and the torque limit time

(P1.088).
P1.087 Torque homing - torque level detection Address: g:ﬁE:
Default: 1 Control mode: PR
Unit: % Setting range: |1 - 300
Format: DEC Data size: |16-bit
Settings:

This setting is only for the torque homing mode. As shown in the following figure, after homing is
triggered, the motor runs in one direction and reaches the protector. The servo drive then outputs a
larger motor current in order to counter the external force. The servo drive uses P1.087 and P1.088 as
the conditions for homing. Since the hard stops are not always the same, it is recommended to return to

find the Z pulse as the origin.

|:| | Protector [ ] |:|
[
[

(:I

|
—»: :4— Level reached timer P1.088

L — — Maximum torque output
10% i

Torque level
detection P1.087———— ¥+ -+ -———————"————————— — 1

Torque curve when / \I

the servo searches <
for the hard stop Start point

Torque curve the f &
servo searches for \_f—’f
Z pulse I

Z pulse ILI

Note: the actual maximum torque output of the motor is 10% greater than the detected torque level (P1.087).

For example: set P1.087 to 50%, then the maximum torque output of the motor is 60%.

P1.088 Torque homing - level reached timer Address: g:g?:
Default: 2000 Control mode: PR
Unit: ms Setting range: |2 - 2000
Format: DEC Data size: |16-bit
Settings:

The setting of the level reached timer for the torque homing mode. Refer to P1.087 for the timing

diagram of torque homing mode.
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As mentioned in Section 7.1.2, the PR mode provides four monitoring variables for you to
monitor the servo commands and feedback status. These are Command position PUU
(Cmd_0), PR command end register (Cmd_E), Feedback position PUU (Fb_PUU), and Position
error PUU (Err_PUU). Before homing completes, the command end register (Cmd_E) cannot be
calculated because the coordinate system can only be created after homing is complete, and
the target position remains unknown after the Homing command is issued. This is why the
status of each monitoring variables is different during homing. In Homing command’s default
setting, the contents of Cmd_E and Cmd_O are identical. After the servo finds the reference
origin and creates the coordinate system, it sets the content of Cmd_E to the coordinate of the
reference origin. However, once the servo finds the reference origin, it still requires some
distance for motor to decelerate to a stop. Meanwhile, Cmd_O continues to issue commands.

If no other PR commands are issued after homing (other than the Position command), the
contents of the final command position (Cmd_0O) and command end position (Cmd_E) will be
different. See Figure 7.1.3.1.3.

Bef Err_PUU
efore
Fb_PUU
command - ¥
. cmd O &
issued
cmd E ¥ -
Aft Err_PUU
er
Fb_PUU
command - ¥
. cmd_ O &
issued
cmd E ¥ -
Err_PUU
Command in Fb PUU &
execution Cmd O 3
cCmd E ¥ R
Err_PUU
Command Fo_Puu ¥
completed cmd 0 &
Cmd E¥
Err_PUU
Motor Fb_PUU ‘
positioned Cmd_O L B
cmd E 4

\j

Figure 7.1.3.1.3 Homing mode and monitoring variables
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7.1.3.2 Speed command

The PR mode includes a speed control function. The following parameters are available for PR

speed setting: acceleration / deceleration time, delay time, and target speed. You can easily set
the Speed command in the PR mode screen in ASDA-Soft. See Figure 7.1.3.2.1.

INS is an interrupt command that interrupts the previous motion command. Refer to

Section 7.1.6 for more details.

AUTO is a command that automatically loads and executes the next PR path when the
current PR path completes. You can set the target speed with two unit options, 0.1 rpm
and 1 PPS, and the setting range is -6000 rpm to 6000 rpm.

ACC / DEC is the acceleration / deceleration time determined by the shared PR
parameters. The software calculates and displays the required duration for accelerating

from O to the target speed.

DLY is the delay time that is determined by the shared PR parameters. It delays the
command; in other words, the delay time is the time to wait after the target speed

command completes.

See Figure 7.1.3.2.2 for the effects of the parameters for the PR mode speed control.

Table 7.1.3.2.1 shows the bit functions when speed control is in operation.

Pr.Mode Chart

Setting PR. Mow Path #1
P6.002:0[0x00000000] i Read this path data
P6.003:0[0x00000000]

UNIT: Unit:

TYPE settings
[1] :Constant speed contral ~
OPT options

INS: Interrupt the previous PR path when executing the current PR path: ® 0:NO ) 1:¥ES

AUTO: Automatically load the next PR path when current PR completes: ® 0:NO O 1:¥ES

®0.1rpm (O 1:PPS (PUU per sec)

Speed and Time Setting

ACC: Time for accelerating to the rated speed (3000 rpm) ACOO : 200 (P5.020) | Tme=56.667 ms
DEC: Time for decelerating from the rated speed (3000 rpm) |ACOO0 : 200 (P5.020) ~ | Time=56.667 ms
DLY: Delay Time DLY0O : 0 (P5.040) ~

Target Speed 10000] (-60000 ~ 60000)

Comment: | ~dd note here
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Speed
A

Delay time <—|
Target speed === = = = ol

1 Command

Accelerationtime

Speed
A

Feedback speed
5
: Command
|
|
|

Time

I—> Delay time
Target speed L N e e ccccccae 4:|—> Time

Deceleration time

Figure 7.1.3.2.2 Parameters for PR mode speed control

Table 7.1.3.2.1 Bit functions of PR speed control

PR parameters o © s & . z i 5
Command type - - DLY - DEC ACC OPT 1
Data content Target speed [0.1 rpm / PPS]
Note:
1. Y: OPT: option
BIT 3 2 1 0
Command type - UNIT AUTO INS

INS: Interrupt command that interrupts the previous motion command.

AUTO: automatically load the next PR command when the current one is complete.

UNIT: speed unit selection; 0 signifies 0.1 rpm and 1 signifies PPS.

2. Z, U: ACC / DEC: acceleration / deceleration time, set by P5.020 - P5.035.

3. B: DLY: delay time, set by P5.040 - P5.055.
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7.1.3.3 Position command

The PR mode includes a position control function. There are two command types: Type 2 and

Type 3. If you choose the Type 2 command, the execution stops once the command is

complete. If you choose the Type 3 command, the next PR path is automatically executed.

Use the same method to set the value for these types of commands in ASDA-Soft. See Figure
7.1.3.3.1.

INS is an interrupt command that interrupts the previous motion command. Refer to
Section 7.1.6.

OVLP is an overlap command that allows the next PR command to overlap the command
currently being executed when decelerating. If you use this function, setting the delay time

to 0 is suggested. Refer to Section 7.1.6.

ACC / DEC is the acceleration / deceleration time determined by the shared PR
parameters. The software calculates and displays the required duration for accelerating

from 0 to the target speed.

SPD is the target speed determinedby the shared PR parameters. You can choose

whether it is multiplied by 0.1.

DLY is the delay time determinedby the shared PR parameters and it is defined by the
command from the controller; in other words, once the target position is reached, the servo

drive starts counting the delay time.

The Position command is user-defined and its unit is PUU.

See Figure 7.1.3.3.2 for the effects of the parameters for the PR mode position control.

Table 7.1.3.3.1 shows the bit functions when position control is in operation.
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Pr. Mode Chart

Setting PR Now Path #1
P6.002: 1[0x00000001] i Read this path data
P6.003: 10000[0x00002710]

TYPE settings

[2] :Paint-to-Point Command w
OPT options
INS: Interrupt the previous PR path when executing the current PR path: ® 0:NO ) 1-¥ES

OWLP: Allow the next PR command to overlap the command that is currently being executed when decelerating ® 0:NO O 1:YES

CMD: Position command types
(®) 00: ABS Absolute Position, CMD = DATA

O[Jl: REL Relative Position, CMD = Current Position + DATA
- O 10: INC Incremental Position, CMD = Previous CMD + DATA

() 11: CAP High Speed Position Capturing, CMD = Captured +DATA

Speed and Time Setting
ACC: Time for accelerating to the rated speed (3000 rpm) ACOO : 200 (P5.020) ~ | Time=1.333 ms
DEC: Time for decelerating from the rated speed (3000 rpm) |ACO0 : 200 (P5.020) | Time=1.333 ms
SPD: Target Speed POVOO : 20.0 (P5.060) ~| O xo1
DLY: Delay Time DLY0O : 0 (P5.040) ~
Data
Position CMD DATA(PUL) 10000 (2147483648 ~ 2147483647)
Comment: -

o [NRNPI oo ]

Figure 7.1.3.3.1 PR mode Position control screen in ASDA-Soft

Speed
A

Targetspeed (===

[} [}

: Position :

I commandi

| | —» Delay time <—

1 1 » Time
Accelerationtime Deceleration time

Figure 7.1.3.3.2 Parameters for PR mode position control
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There are four types of position commands for the PR mode. You can choose the position
command according to the application requirements. The functions of each type are described
in the following examples. Note that the condition in these examples is that a position command
is still being executed and another type of command is inserted. To see the definition of each

command and how the position commands are combined, please refer to Figure 7.1.3.3.3.

1.  Absolute position command (ABS): when executed, the target position value equals the
absolute command value. In the following example, an ABS command with the value of
60000 PUU is inserted in the previous PR path, so the target position is 60000 PUU on the

coordinate axis.

2. Relative position command (REL): when executed, the target position value is the motor’s
current position value plus the position command value. In the following example, a REL
command with the value of 60000 PUU is inserted in the previous PR path. The target
position is the motor’s current position (20000 PUU) plus the relative position command
(60000 PUU), which equals 80000 PUU on the coordinate axis. The target position

specified by the original command is omitted.

3. Incremental command (INC): when executed, the target position is the previous target
position value plus the current position command value. In the following example, an INC
command with the value of 60000 PUU is inserted in the previous PR path. The target
position is the previous target position value (30000 PUU) plus the relative position
command (60000 PUU), which equals 90000 PUU on the coordinate axis. The target

position specified by the previous command is combined to define the new one.

4. High-speed position capturing command (CAP): when executed, the target position is the
last position acquired by the Capture function plus the position command value. Refer to
Section 7.2.2 for more on the high-speed position capturing function. In the following
example, a high-speed capturing command with the value of 60000 PUU is inserted in the
previous PR path. The target position is the captured position value (10000 PUU) plus the
relative position command (60000 PUU), which equals 70000 PUU on the coordinate axis.

The target position specified by the original command is omitted.
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Absolute command

Target
position

Motor’s current position
(Fb_PUU)

(ABS) I SRR SRR
60000 PUU >
0 10000 20000 30000 40000 50000|60000I 70000 80000 90000 100000
Motor’s_c_urrent Target
. o poy [ 60000 position
Relative command
(REL) T TR S
60000 PUU >
0 10000 |20000f 30000 40000 50000 60000 70000 |80000| 90000 100000
Motor's current Endpoint of Target
position previous command 60000 9
Incremental (Fb_PUU) (Cmd_E) + postion
command (INC) | | | | | | | | 1 |
60000 PUU >
0 10000 20000 |30000f 40000 50000 60000 70000 80000 |90000f 100000
Capturing + 60000 Motgcr)’:it(i:g;rent Target
High-speed position posiion (Fb_PUV) posiion
capuingcary | o, o b b
60000 PUU >
0 10000f 20000 30000 40000 50000 60000/70000f] 80000 90000 100000
Figure 7.1.3.3.3 Four types of Position command
Table 7.1.3.3.1 Bit functions of PR position control
PR parameters D c 5 a o Z U S
Command type - - DLY SPD DEC ACC OPT 20r3
Data content Target position [PUU]
Note:
1. Y: OPT: option
BIT 3 2 1 0 Description
Command type CMD OVLP INS -
0 0 ABS (absolute positioning)
0 1 REL (relative positioning)
Data content - -
1 0 INC (incremental positioning)
1 1 CAP
(high-speed position capturing)

INS: Interrupt command that interrupts the previous motion command.

OVLP: allow overlapping of the next command.

CMD: Position command selection.

2. Z, U: ACC / DEC: acceleration / deceleration time, set by P5.020 - P5.035.

3. A: SPD: target speed, set by P5.060 - P5.075.

4. B: DLY: delay time, set by P5.040 - P5.055.
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7.1.3.4 Jump command

The PR mode includes a Jump command. It can call any PR paths or form PR paths into a loop,

as shown in Figure 7.1.3.4.1. You can specify the PR path number to jump to in the PR mode

screen in ASDA-Soft (see Figure 7.1.3.4.2).

[ ] INS is an interrupt command that interrupts the previous motion command. Refer to

Section 7.1.6 for more details.

B DLY is the delay time that is determined by the shared PR parameters. Once a Jump

command is issued, the servo drive starts counting the delay time.

B Available target PR numbers are PR#00 - PR#99.

Table 7.1.3.4.1 shows the bit functions when a Jump command is in operation.

Jump
PR #07 PR #08 PR #09 PR #10
Figure 7.1.3.4.1 Jump command in PR mode
| Pr.Made | chart
Setting PR Mow Path #1
P6.002:1[0x00000001] "ﬂ Read this path data
P6.003:10000[0x00002710]
TYPE settings
[7] :Jump to the specified path ~
OPT options
INS: Interrupt the previous PR path when executing the current PR path: ® 0:NO 0 1-¥ES
Speed and Time Setting
DLY: Delay Time DLYOO : 0 (P5.040) ~
Data
PR: Jump to the target PR path PR#00 w
Comment: ~dd note here!

<5
Figure 7.1.3.4.2 PR Mode Jump command screen in ASDA-Soft
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Table 7.1.3.4.1 Bit functions of PR Jump command

PR parameters D c B A u z Y X
Command type - - DLY - - - OPT
Data content Jump to target PR path (0 - 99)
Note:
1. Y: OPT: option
BIT 3 2 1 0
- INS

Command type -

INS: Interrupt command that interrupts the previous motion command.

2. B: DLY: delay time, set by P5.040 - P5.055.
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7.1.3.5 Write command

The PR mode includes a Write command. It can write constants, parameters, data arrays, and

monitoring variables to the specified parameters or data arrays. You can write a parameter to a
specified path in the PR mode screen in ASDA-Soft (see Figure 7.1.3.5.1).

B INSis an interrupt command that interrupts the previous motion command. Refer to

Section 7.1.6 for more details.

B AUTO command automatically loads and executes the next PR once the current PR

completes.

B ROM command writes parameters to both RAM and EEPROM at the same time. Writing to

non-volatile memory function is also available; however, frequent usage shortens the life of

the EEPROM.

B DLY is the delay time that is determined by the shared PR parameters. Once a Jump

command is issued, the servo drive starts counting the delay time.

Table 7.1.3.5.1 shows the bit functions when a Write command is in operation.

Writing Target Data source
Parameter Constant
Data array Parameter

- Data array

Monitoring variables

Pr. Mode Chart

Setting PR. Now Path #1
P&.002: 1[0x00000001]
P6.003: 10000[0x00002710]

\-ﬂ Read this path data

TYPE settings
[8] :Wirite to Parameters or Data Array
OPT options

INS: Interrupt the previous PR path when executing the current PR path:
AUTO: Automatically load the next PR path when current PR completes:

ROM: Write to EEPROM when writing a parameter

PAR and DLY Setting

Target 0: Parameter

DLY: Delay Time DLY0O : 0 (P5.040)

Data

‘Written Data | 0: Constant

® 0:ND O 1:¥ES
® 0:ND O 1:¥ES
® 0:M0 ) 1:¥ES

~ -Firmware version (Read-only Parameter!)

~ | (10000 ? (1.0139 ~ 1.0139)

Comment: | ~dd note here

0 T

Figure 7.1.3.5.1 PR mode Write command screen in ASDA-Soft
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Table 7.1.3.5.1 Bit functions of PR Write command

D C B A U z Y X
PR parameters
Command type 0 SOUR_DEST | DLY DESTINATION OPT
Data content SOURCE
Note:
1. Y: OPT: option
BIT 3 2 1 0
Command type - ROM AUTO INS

INS: Interrupt command that interrupts the previous motion command.

AUTO: automatically load the next PR command when the current one is complete.

ROM: write data to RAM and EEPROM at the same time. This function can only write parameters.

2. B: DLY: delay time, set by P5.040 - P5.055.

3. C: SOUR_DEST: data source and data format to be written.

=y 3 2 1 0 Description
Co?;;w:nd SOUR - DEST Data source | Writing target

0 Constant Parameter
0 1 Parameter Parameter
1 0 Data array Parameter

Monitoring
Data 1 1 . 0 variable Parameter
content 0 1 Constant Data array
1 1 Parameter Data array
1 0 1 Data array Data array

Monitoring
1 1 1 variable Data array

4. Z, U, A: DESTINATION: destination
A U z
Target: Parameter Parameter group Parameter number
Target: Data array Data array nhumber
5. SOURCE: Data source setting
b | ¢ | B | a ] v | z | v | x
Data source: constant Constant data
Data source: Parameter
- Parameter number
parameter group

Data source:
data array

Data array number

Data source:
monitoring variable

Monitoring variable

number
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7.1.3.6 Index Position command

The PR mode includes an Index Position command, which creates an indexing coordinate
system. This command positions the motor within the indexing coordinates. Unlike other
feedback positions in global coordinate system, the Index Position command is able to divide
the total moving distance of one index into the number of paths required by the application
(see Figure 7.1.3.6.1). When using the Index Position command for motor operation in single
direction (or mostly in the same direction), if the motor position exceeds the range, absolute
position or position counter overflow occurs. Refer to the setting in Chapter 10. You can start the
index positioning in the Index Coordinates Setting Wizard in the PR mode screen in ASDA-Soft
(see Figure 7.1.3.6.2). As shown in the example, the start PR path is set to 1, the path number
is set to 10, and the total moving distance is 100000 PUU. When you click OK, the software
automatically writes position command 0 PUU to PR#01, 10000 PUU to PR#02, 20000 PUU to
PR#03, and so on up to PR#08. When the index position reaches 80000 PUU, it automatically
returns to 0 PUU. In addition, you can modify the index position in each PR path as needed,

as shown in Figure 7.1.3.6.3.

B INSis an interrupt command that interrupts the previous motion command. Refer to
Section 7.1.6.

B OVLP is an overlap command that allows the next PR command to overlap the command
currently being executed when decelerating. If you use this function, setting the delay time

to 0 is suggested. Refer to Section 7.1.6.

B DIR sets the rotation direction with options of forward rotation (always runs forward),
reverse rotation (always runs backward), and the shortest distance. The movement is
illustrated in Figure 7.1.3.6.4.

B S LOW is the speed unit with options of 0.1 r/min or 0.01 r/min.

B AUTO is a command that automatically loads and executes the next PR path when the

current PR completes.
B ACC/DEC is the acceleration / deceleration time determined by the shared PR parameters.
B SPDis the target speed determined by the shared PR parameters.

B DLY is the delay time determined by the shared PR parameters. It is defined by a
command from the controller. The servo starts counting the delay time once reaching the
target position.

B Position command is the target position of each index segment. Note that the setting

range must be smaller than the total index moving distance (P2.052).

Table 7.1.3.6.1 shows the bit functions when an Index Position command is in operation. If you
use the index function, execute homing first in order to create the coordinate system so that the
origin of the motor’s feedback position and that of the motor’s index position can be identical.

If you do not execute homing, AL237 occurs.
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Position (PUU)

2311 Motor’s feedback
position
Total index
moving
distance Motor’s index position
(P2~05§)'1 » Motor’'s running
" direction
o3
Indexing
coordAnates Total index moving distance
Total index
moving [— — — — — — —
distance 8 7]
7 /
6 /
5 /
4 7
3 /7
7 Motor's
2 _ running
1 7 direction
Figure 7.1.3.6.1 PR mode indexing coordinates
1 ASDA Soft - a

Index Coordinates Setting Wizard

Starting PR Path: i}
Knife numbers (Path Size) :
P2.052 Indexing Coordinates Scale (PUU): (100000

Knife numbers (Path number)

INS: interrupt the previous PR path:

®0:ND (O1:¥ES
OVLP: overlap the next PR path. When the PR paths overlap, please set DLY to 0:
®n0:No (O1:vES

DIR: rotation direction
(®) 0: forward rotation
() 1: reverse rotation
(0) 2: the shortest distance

S_LOW: speed unit

®0:0.1r/min (O 1:0.01r/min

{

ACC: time for accelerating to the rated speed(3000 rpm) ACOD : 200 (P5.020°

DEC: time for decelerating from the rated speed (3000 rpm) | ACOO : 200 (P5.020° ~

{

SPD: target speed POVOOD @ 20.0 (P5.0¢

DLY: delay time DLYOO : 0 (P5.040)

{

[] calculate Electronic Gear Ratio
Gear & 1 P1.044=54

P1.045=5

GearB 1

[ click OK to download all indexing parameters and P2,052.

Ok

[1set the interval between two paths

F2.052 Indexing
Coordinates Scale (PULY

Figure 7.1.3.6.2 Index Coordinates Setting Wizard in PR mode
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Pr. Mode Chart

Setting PR Now Path #1
P&.002: 1[0x00000001]
P&.003: 10000[0x00002710]

\-@ Read this path data

TYPE settings
[0xA] : Index Position control

OPT options
INS: Interrupt the previous PR path when executing the current PR path:

OVLP: Allow the next PR command to overlap the command that is currently being execute:
DIR: Moving Direction
5_LOW: Speed unit

AUTO: Automatically proceed to the next PR path after current PR path is completed:
Speed and Time Setting

ACC: Time for accelerating to the rated speed (3000 rpm) ACOD : 200 (P5.020)

DEC: Time for decelerating from the rated speed (3000 rpm) | ACOO : 200 (P5.020)

SPD: Target Speed POWVOO : 20.0 (P5.060)

DLY: Delay Time DLY0O : 0 (P5.040)

® 0O O 1:¥ES
d when decelerating @ g.yg O 1:¥ES
DIR

1: reverse (Always move in reverse direction)

0: forward (Always move forward)
2: the shortest distance

® 0:0.1r/min ) 1:0.01rfmin

® 0:ND O 1:¥ES

Data
wWritten Data 10000 0~(P2.052-1)
Comment: | Add note here

“0 ) wrmmT

Figure 7.1.3.6.3 PR mode Index Position screen in ASDA-Soft

Always forward
(Forward)

Current ’

Indexing
Coordinate

position
Always
backward
(Backward)
&
Shortest Dist. Target
Indexing position
coordinates
A
Total index
movin —_—— — —
distancge s A’| Avays foward g g2 oy
/. (Forward) /
Current 7 7760000 PUU
position - — 64750000 PYU
5 54540000 PUU
Target | — bl 30000 PUU
osition Always backward
p 3 (Backward) 34720000 PUU Mofor's
;, & ;, 10000 PUU .
1 Shortest I')ic'rl PU - rgnnlpg
direction

Figure 7.1.3.6.4 Motor’s operation direction and indexing coordinates
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Table 7.1.3.6.1 Bit functions of the PR Index Position command

BIT

D C B A u Z Y X
PR parameters
Command type - OPT2 DLY SPD DEC ACC OPT OxA
Data content Index Position command [PUU](0 - P2.052 minus1)
Note:
1. Y: OPT: option
2 3 2 1 0 Description
Command type DIR OVLP INS -
0 0 Always goes forward (Forward)
0 1 Always goes backward
Data content - - (Backward)
1 0 Shortest distance
1 1 -

INS: Interrupt command that interrupts the previous motion command.

OVLP: allow overlapping of the next command.

2. C: OPT2: option 2

BIT

3

2

1

Command type

AUTO

S_LOW

S_LOW: speed unit options, 0 stands for 0.1 r/min and 1 for 0.01 r/min.

AUTO: automatically load the next PR command when the current one is complete.

3. Z, U: ACC / DEC: acceleration / deceleration time, set by P5.020 - P5.035.

4. A: SPD: target speed, set by P5.060 - P5.075.

5. B: DLY: delay time, set by P5.040 - P5.055.
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7.1.4 Overview of the PR procedure

In the PR mode, there are six types of commands. To make users understand how the PR
procedure works, ASDA-Soft presents the execution order and calling sequence of all PR
procedures. The symbols and contents in the PR diagram are shown as follows. This includes
five parts: number, command execution type (property), command type, next procedure

command, and command information. See Figure 7.1.4.1.

PR#1 (1)(O)

Position

DLY =[0] 0 ms ~_
100000 PUU R 4
INC

200 rpm = ~f---------------- 5)

Figure 7.1.4.1 Overview of the PR procedure

(1) Number: the PR number, ranging from PR#0 to PR#99 (100 sets of PR paths).

(2) Command execution type (property): (B) execute homing when power on; (O) command

overlap; (R) write data to EEPROM; (I) command interrupt.

(3) Command type: there are five types of PR procedure commands: homing, speed, position,

writing, and jumping. The color displayed in this section depends on the command type.

(4) Next procedure command: if followed by a PR command, there would be an arrow pointing

to the specified PR path.

(5) Command information: displays the details of this PR path. The displayed contents and

color depend on the information type.

The following sections illustrate each command type and its representation.
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Homing methods

In the display of homing methods, PR#0 always signifies the homing procedure, which is

marked as “Homing”. See Figure 7.1.4.2.

PR#0 (B)

Homing

0:PLZ
Offset=0 -
PR#1 =
Speedl = 100-
Speed2 = 20 -

Figure 7.1.4.2 Homing methods display

(1) Activation mode (Boot): to execute homing when the drive is in Servo On state, it displays
(B); if homing is not required, no information is displayed.

(2) Method selection: homing methods and Z pulse setting are shown in the following table.
Characters in red indicate the motor’s position after homing; F signifies running forward;
R signifies running in reverse; ORG signifies the origin; CUR signifies the current position;

BUMP signifies the hard stop.

Y = 0: reverse to look
) for Z pulse Y = 2: do not look for
Homing method Y = 1: go forward to Z pulse
look for Z pulse

X= 0 horr_upg in forward direction and use PL as the 0: PLZ 0: PL
homing origin
X= 1 homlng in reverse direction with NL as the 1°NLZ 1°NL
homing origin
X = 2: homing in forward direction with ORG (V\./h.en it 2:F ORGZ 2:F_ORG
switches from off to on state) as the homing origin
X = 3: homing in reverse direction with ORG (V\./h.en it 3:R_ORGZ 3:R_ORG
switches from off to on state) as the homing origin
X = 4: look for the Z pulse in forward direction with it .

. - 4:F 7
as the homing origin ~
X = 5: look for the Z pulse in reverse direction with it .

. - 5:R_Z
as the homing origin —
_X = 6 homing in forward direction with the _ORG_(v_vhen 6: F ORGZ 6:F_ORG
it switches from on to off state) as the homing origin
X = 7: homing in reverse direction with O_RG (V\_/h_en it 7:R_ORGZ 7:R_ORG
switches from on to off state) as the homing origin
X = 8: define current position as the origin 8: CUR
X = 9: Torque homing in forward direction 9: F_ BUMPZ 9: F_BUMP
X = A: Torque homing in reverse direction A: R_BUMPZ A: R_BUMP

(3) Offset: origin offset, P6.001.
(4) Path: next PR path to be executed after homing.
(5) Homing at high speed: first homing speed, P5.005.

(6) Homing at low speed: second homing speed, P5.006.
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Speed command

You can use the Speed command in any PR paths (PR#1 - PR#99). It is marked as “Speed”.
See Figure 7.1.4.3.

PRA#L (1) @

DLY =[0] 0 ms -

100 rpm
Acc = [0] 6.67 ms
Dec = [0] 6.67 ms

Figure 7.1.4.3 Speed command display

(1) Command execution type (property): a Speed command can interrupt (INS) the previous
PR path. If the Interrupt function is enabled, it displays (1); if not, no information is
displayed.

(2) Delay time (DLY): determined by the shared PR parameters. It is defined by a command
from the controller; the servo drive starts counting the delay time once it reaches the target
speed.

(3) Target speed: the set target speed.

(4) Acceleration time (ACC): determined by the shared PR parameters; length of time to reach
the target speed from stopped.

(5) Deceleration time (DEC): determined by the shared PR parameters; length of time to

decelerate from target speed to stopped.
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Position command

You can use the Position command in any PR paths (PR#1 - PR#99). It is marked as “Position”,

and includes the options to “Stop once position control completed” and “Load the next path

once position control completed”. The only difference is that “Load the next path once position

control completed” shows an arrow pointing to the next PR. See Figure 7.1.4.4.

1)

)

®)
4

(®)
(6)

()

PR#1 (1)(O) PR#1 (1)(O)
Position Position
DLY=[0]Oms |~~~ @ | DLY =[0] 0 ms
100000 PUU +------------ ® | 100000 PUU [~
ABS S i 4 ABS
200 rpm [ ®) 200 rpm
Acc=[0] 6.67 ms| -~ ® [ Acc=[0] 6.67 ms
Dec=[0] 6.67 ms{-—-------- (" |Dec=[0] 6.67 ms

Figure 7.1.4.4 Position command display

Command execution type (property): a Position command can interrupt (INS) the previous
PR path. If the Interrupt function is enabled, it displays (1); if not, no information is
displayed. The Position command can overlap (OVLP) the next PR path. Set the delay
time to 0 when using this function. If the Overlap function is enabled, it displays (O); if not,

no information is displayed.

Delay time (DLY): determined by the shared PR parameters. It is defined by a command
from the controller. The servo starts counting the delay time once reaching the target

position.
Target position: the set target position.

Position command type: “ABS” means absolute positioning; “REL” means relative
positioning; “INC” means incremental positioning; “CAP” means high-speed position
capturing.

Target speed: determined by the shared PR parameters.

Acceleration time (ACC): determined by the shared PR parameters; length of time to reach

the target speed from stopped.

Deceleration time (DEC): determined by the shared PR parameters; length of time to

decelerate from target speed to stopped.
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Jump command

You can use the Jump command in any PR paths (PR#1 - PR#99). It is marked as “Jump” and
followed by an arrow pointing to the next PR path. See Figure 7.1.4.5.

DLY =[0] 0 ms
PR#2

Figure 7.1.4.5 Jump command display

(1) Command execution type (property): a Jump command can interrupt (INS) the previous
PR path. If the Interrupt function is enabled, it displays (1); if not, no information is
displayed.

(2) Delay time (DLY): determined by the shared PR parameters.

(83) Target PR number: the set target PR number.

Write command

You can use the Write command in any PR paths (PR#1 - PR#99). It is marked as “Write”.
See Figure 7.1.4.6.

PR#1 (I)(R)

Write

DLY =[0] 0 ms -
P1.001=1

Figure 7.1.4.6 Write command display

(1) Command execution type (property): a Write command can interrupt (INS) the previous
PR path. If the Interrupt function is enabled, it displays (1); if not, no information is
displayed. You can determine whether to write the data to EEPROM.

If writing data to EEPROM is required, it shows (R); if not, no information is displayed.
(2) Delay time (DLY): determined by the shared PR parameters.

(3) Writing target and data source: the corresponding target and data sources are shown in

the following table. Note that constants can be written in DEC or HEX format.

Writing Target Data source
Parameter (PX.XXX) Constant
Data array (Arr[#]) Parameter (PX.XXX)
- Data array (Arr[#])
- Monitoring variable (Mon[#])
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Index Position command

You can use the Index Position command in any PR paths (PR#1 - PR#99). The number of PR

paths is determined by the index number. It is marked as “Index Position”. See Figure 7.1.4.7.

Index Position List [100000] ~  qmooemoooee @)
PR#1 (1)(O) PR#2 (1)(0) PR#3 (1)(0)

Index Position Index Position Index Position
DLY =[0] 0 ms DLY =[0] 0 ms DSOS - @®)
0/100000 PUU  * " 33333/100000 PUU [* * 66667/100000 PUUH--------——-— @
Dir = [0] Forward Dir = [0] Forward Dir = [0] Forward - ®)
Speed = 200 rpm Speed = 200 rpm Speed = 200 rpm A-----------—-- ®)
Acc =[0] 6.67 ms Acc =[0] 6.67 ms Acc=[0]6.67MS {-———————————— @
Dec =[0] 6.67 ms Dec = [0] 6.67 ms Dec = [0] 6.67 MS {-----------—- ®)

)

)

3

4

®)

(6)
)

8)

Figure 7.1.4.7 Index Position command display

Index Position command section: the number of the index position. It shows the total
moving distance at the top using double arrows to show that the motor can run reciprocally

between each target position in each PR path.

Command execution type (property): a Position command can interrupt (INS) the previous
PR path. If the Interrupt function is enabled, it displays (1); if not, no information is displayed.
The Index Position command can overlap (OVLP) the next PR path. Before using the
Overlap function, set the delay time to 0. If the Overlap function is enabled, it displays (O);

if not, no information is displayed.

Delay time (DLY): determined by the shared PR parameters. It is defined by a command
from the controller. The servo starts counting the delay time once reaching the target

position.

Position command: the numerator is the position of this PR path; the denominator is the

total moving distance of this Index Position command, which is set by P2.052.

Rotation direction (Dir): available options are “Rotation forward (Forward)”, “Rotation in

reverse (Reverse)”, and “Rotation with the shortest distance (Shortest)”.
Target speed: determined by the shared PR parameters.

Acceleration time (ACC): determined by the shared PR parameters; length of time to reach

the target speed from stopped.

Deceleration time (DEC): determined by the shared PR parameters; length of time to

decelerate from target speed to stopped.
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7.1.5 Trigger methods for the PR command

There are four types of PR trigger methods. They are DI-triggered, Event-triggered, P5.007-
triggered, and Capture-triggered (high-speed position capturing). Choose the most suitable

trigger method according to the applications and requirements.

Digital input (DI) triggering

For the DI triggering method, you choose the PR path to be executed by using the internal

registers (Position command Bit0 - Bit6) and use a command to trigger the selected PR path.

Before using DI-triggering commands, you must define the 8 sets of the DI functions, which are
[0x11]POS0, [0x12]POS1, [0x13]POS2, [0x1A]JPOS3, [0x1B]JPOS4, [0x1C]POS5, [0x1E]POSS,

and [0x08]CTRG (refer to Table 8.1). You can use the DI/O setting screen in ASDA-Soft to set

these functions, as shown in Figure 7.1.5.1.

Digital Input (DI) : ASDA-B3-L Servo:Pt Mode
DI1:[Ox01]Servo On

DI2: [0x08] Command triggered

DI3:[0x11]Register Position command selection 1 - 99 Bit0
DI4: [0x 1Z]Reqister Position command selection 1 - 99 Bitl
DI5: [Ox 13]Register Position command selection 1 - 99 Bit2
DI6: [0x 1A]Reqister Position command selection 1 - 99 Bit3
DI7: [0x 1E]Register Position command selection 1 - 99 Bit4
DI8: [0x 1C]Reqister Position command selection 1 - 99 Bit5
DI9: [Ox 1E]Register Position command selection 1 - 99 Bitd
DI10: [0x00]Disabled

DI11:[0x00]Disabled

DI12: [0x00]Disabled

DI13:[0x00]Disabled

Status

Oft
Off
Oft
Off
Oft

Off
Oft
Off
Oft
Off
Oft
Off

Figure 7.1.5.1 DI/O setting screen in ASDA-Soft
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Select the PR number to be executed based on the on / off status of DI.POSO0 - 6 and use

DI.CTRG to trigger the specified PR path. See Figure 7.1.5.1 for an example.

Table 7.1.5.1 Use DI to select the PR path to be triggered

Posion =~ POS = POS = POS POS POS POS & POS | oo C”&‘?rfpon'
commant ° ° ¢ ’ 2 1 0 param%ter
P6.
Homing 0 0 0 0 0 0 0 t %
P6.002
PR#1 0 0 0 0 0 0 1 T %
P6.098
PR#50 0 1 1 0 0 1 0 T s
P7.000
PR#51 0 1 1 0 0 1 1 T —proot
P7.098
PR#99 1 1 0 0 0 1 1 T e —

In addition, there are two sets of DI for special functions: [0x27] Enable homing and [0x46]

Motor stops. If the former is triggered, the servo drive executes homing based on the homing

setting. If the latter is triggered, the servo drive stops the motor. You can use the DI/O setting

screen in ASDA-Soft to set these functions, as shown in Figure 7.1.5.2.

Digital Input (DI) : ASDA-B3-L Servo:Pt Mode

DI1:[0x01]Servo On

DI2:[0x27]Enable haming
DI3: [0x496]Motor stops

DI4: [0x00]Disabled
DI5: [0x00]Disabled
DIa: [0x00]Disabled
DI7: [0x00]Disabled
DI&: [0x00]Disabled
DI%: [0x00]Disabled
DI10: [0x00]Disabled
DI11:[0x00]Disabled
DI12:[0x00]Disabled
DI13: [0x00]Disabled

Figure 7.1.5.2 DI/O setting screen in ASDA-Soft
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Event triggering

For the event triggering method, you use Event trigger commands 1 - 4 to execute the specified
PR path. There are two types of Event triggering: rising-edge trigger and falling-edge trigger.
The range of PR path numbers that you can specify is from 51 - 63 (see the example in Figure
7.1.5.3). Before using the event triggering for PR commands, you must define the DI functions,
which are [0x39] Event trigger command 1, [0x3A] Event trigger command 2, [0x3B] Event
trigger command 3, and [0x3C] Event trigger command 4 (see Table 8.1). You can use the DI/O

setting screen in ASDA-Soft to set these functions, as shown in Figure 7.1.5.4.
[
h

|

|

|

|

DI 2: [0x39] |
Event trigger command 1 :
|

|

|

|

A

DI 3: [0x3A]
Event trigger command 2

|
PR#51
|
|
|
|
|
|
|
|
|
|
|
|

I I I I
PR path No. to be executed 4< 51 >< 62 >< 52 X 63 >7
I I I I

Figure 7.1.5.3 Example of event triggering timing diagram

Digital Input (DI) : ASDA-B3-L Servo:Pt Mode Status Enable
DI1:[Ox01]Servo On O onjoff
DI2: [0x39]Event frigger command 1 ] On/Off
DI3: [0x3A]Event trigger command 2 O onjoff
DI4: [0x3B]Event trigger command 3 1’ onfoff
DI5: [0x3C]Event trigger command 4 Off O onjoff
DI6: [0x00] Disabled 1’ onfoff
DI7: [0x00]Disabled [’ onfoff
DI&: [0x00]Disabled 1’ onfoff
DI9: [0x00]Disabled [/ onfoff
DI10: [0x00]Disabled 1’ onfoff
DI11:[0x00]Disabled [/ onfoff
DI12:[0x00]Disabled O onjoff
DI13:[0x00]Disabled [/ onfoff

Figure 7.1.5.4 DI/O setting screen in ASDA-Soft
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You can use P5.098 to set the rising-edge trigger of the PR path and use P5.099 to set the
falling-edge trigger. Refer to Chapter 8 for more details. Users can use ASDA-Soft to set the
event trigger of PR paths. See Figure 7.1.5.5.

[ PR Mode [B3] Station:127
= D \,ﬁ L‘E 9 & @| ASDA-B3 Servo Yer: 10139 Sub:0 | | Rotary P |
I (1 show currrent PR, Patr l:l Run PR. Path Stop PR. Path [ Forced Srv ON Indexing Coordinates Wizard
Specd an rune et P ol
Accel { Decel Time Electronic Gear Ratio
Delay Time P1.044: Electronic Gear Ratio (Numerator) (N1) (1 ~ 536870911)
Tierre ey P'1.045: Electronic Gear Ratio (Denaminatar) (M) (1~ 2147483647)
_ General ParameterS..| e
Electronic Gear Ratio
P5.008: Forward Software Limit 2147433047 [JEnable  (-2147483548 ~ 2147483647)
Software Limit
P5.009: Reverse Software Limit -2147483648 [JEnable (-2147483648 ~ 2147483647)
Inhinit Limit: Forward AC15 : 30 (P5.035) £
P Inhinit Limit: Reverse AC15: 30 (P5.035) ~
Homing Speed Setting
Software Limit: Forward AC14 : 50 (P5.034) w
Homing Definition
PR Mode Setting | Software Limit: reverse AC14: 50 (P5.034) ~
L =
PR#01] T:A = Position Command / Feedback Overflow AC15 : 30 (P5.035) ~
[PR#02] T:0
Motor stops: AC14: 50 (P5.034) w
[PR#03] T:0
P5.098, P5.099: PR# triggered by event rising/falling-edge setting
[PR=04] T:0
EV1Event: ON N/A ~
[PR#05] T:0
[PR#08] T:0 EV2Event : ON A w
[PR#07] T:0 EV3 Event : ON NfA ~
[PR=08] T:0 EV4Event : ON N/A -
[PR#0S] T:0
EV1Event : OFF MA w
[PR#10] T:0
[PR=11] T EV2Event : OFF NfA w
[PR#12] T:0 EV3 Event : OFF NfA ~
PR=13 T EV4Event : OFF NjA v

Figure 7.1.5.5 Event ON / OFF setting screen in ASDA-Soft

PR command trigger register (P5.007)

For the PR command trigger register, you write the PR number to be executed in P5.007 to
have the servo drive execute the specified PR path. If you write 0 to the PR Command Trigger
register, the servo drive executes homing. If you write 1 - 99 to the PR Command Trigger
register, the servo drive executes the specified PR path. If you write 1000 to the PR command
Trigger register, the servo drive stops executing PR commands. Refer to the setting descriptions
of P5.007 in Chapter 8.

High-speed position capture (Capture) triggering

For the Capture triggering method, it uses high-speed position capture to trigger the specified
PR path. When the capturing completes, you can set Bit 3 of P5.039.X to trigger or not trigger
PR#50. For detailed settings, refer to Section 7.2.
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7.1.6 PR procedure execution flow

The ASDA-B3 updates the command status every 1 ms. Figure 7.1.6.1 illustrates the PR
procedure execution flow and how the servo drive deals with PR commands. Once a PR
procedure is triggered, it goes through three units, which are PR queue, PR executor, and

motion command generator.

Priority High <—= | DI:CTRG P5.007 Event(1) Event(|) | =—> Low
4Ll JL JL Jl
PR queue

e Every 1 ms, issues the waiting lead PR to PR executor no matter whether the
executor has completed the commands or not.
o New lead PR replaces the PR in the executor.

PR executor

e Sends the paths set with motion commands to the generator (Speed Cmd, Position
Cmd).
Completes jump and write commands.
Within 1 ms, it completes at least 20 consecutive paths with interruption functions
and without delay.

Motion command generator

¢ Integrates multiple commands (sequence, interrupt, or overlap commands).
e Outputs the integrated motion commands.
Speed

Time

Figure 7.1.6.1 PR execution flow in the ASDA-B3

®  Trigger mechanism

The trigger mechanism is as mentioned in Section 7.1.5. There are three trigger methods. A PR
procedure is executed as long as a trigger signal is output. When two different trigger methods
are used for one PR procedure within the same ms, the priority is as follows: DI trigger
(DI.CTRG) > PR command trigger register (P5.007) > Rising-edge event trigger (Event 1) >
Falling-edge event trigger (Event|). Within this ms, commands with higher priority are executed
first and then the lower priority commands are arranged in the next ms. If three trigger

commands are generated in the same ms, the third is not added to the PR queue.
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[ ] PR queue

The triggered PR path is the lead PR. The PR group it leads goes into the PR queue to wait for
prioritization.

In each ms, the servo drive sends the lead PR and the PR group it leads to the PR executor
with a first-in first-out method no matter whether a PR path is being executed. Therefore, as

long as a PR path is triggered, the PR queue collects it and sends it to the executor.

[ | PR Executor

Once the PR executor receives the lead PR and its PR group, the PR group that is being
executed will be replaced immediately. If the received PR group includes motion commands,
such as Speed commands and Position commands, then the PR executor sends them to the
motion command generator. PR paths with Write or Jump commands are complete at the
moment when the PR executor reads the command, and thus they do not enter the generator.
The PR executor can consecutively complete at least 20 PR paths with interrupt commands
(INS) (without delay times) within 1 ms. If there is a PR path that has not been completed within
1 ms, and a new PR group is sent to the executor by the queue, the new PR group then
replaces the previous PR group. In other words, instead of executing the PR group that hasn’t
been completed, the executor starts executing the new PR group. If there is a PR path that has
not been completed within 1 ms but no new PR group is sent to the executor, the executor

continues to execute the unfinished PR path.

H  Motion command generator

Motion commands include the Speed and Position commands. The PR executor sends this type
of commands to the motion command generator. This generator has a buffer for temporarily
storing the next motion command and all motion commands are integrated here. Motion
commands can be executed as soon as they enter the generator. If another motion command
(with interrupt setting) also enters the generator, it is integrated with the current command in the
generator and the integration is based on the motion command settings. The settings include
whether multiple motion commands are sequence commands and whether they are set with the

Overlap or Interrupt function. All integration varies with each PR path setting.

Sequence command

The configurable commands for PR paths are the motion commands, which are the Position
and Speed commands. A Sequence command is a motion command without an Overlap or
Interrupt function. The following command starts to be executed only after the delay set in the
previous command. Regarding Position commands, the delay time starts to count after the
target position is reached. For Speed commands, the delay time counting starts after the target

speed is reached.
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B Position command followed by a Position command

When the PR executor receives two consecutive Position commands, if they do not have Interrupt
or Overlap functions, the PR executor issues the first Position command to the motion command
generator, and the generator starts the first part of position control. After the first Position
command completes, if no delay time is set, the PR executor issues the second Position
command for the generator to start the second part of position control (see Figure 7.1.6.2 (a)).

If the first Position command includes a delay, the PR executor starts counting the delay time right
after the motor reaches the target position. Then it issues the second Position command for the

generator to start the second part of position control as shown in Figure 7.1.6.2 (b).

(2 ms command cycle) (1 ms command cycle)
PR#1 PR#2
PR Position Position
executor

DLY=[0] 0 ms DLY=[0] 0 ms
10000 PUU 10000 PUU
ABS ABS

200 rpm

T T
Speed | |
| I
| |
. | I
Motion | I
command | |
| |
generator | |
| .
V Time
(a) Position command without delay
(1 ms command cycle) (1 ms command cycle)
PR#1 PR#2
PR Position Position
executor DLY=[1] 100 ms DLY=[0] 0 ms
10000 PUU 10000 PUU
ABS ABS
200 rpm 500 rpm
T T
I I
Speed | I
| |
[ I
. I I
Motion I I
command | |
| I
generator | |
y \ ' Time

100 ms

(b) Position command with delay

Figure 7.1.6.2 Position sequence command
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B Speed command followed by a Speed command

When the PR executor receives two consecutive Speed commands, if they do not have

Interrupt or Overlap functions, the PR executor issues the first Speed command to the motion

command generator, and the generator starts the first part of speed control. After the first Speed

command completes, if no delay time is set, the PR executor issues the second Speed

command for the generator to start the second part of speed control (see Figure 7.1.6.3 (a)).

If the first Speed command includes a delay, the PR executor starts counting the delay time

right after the motor reaches the target speed. Then it issues the second Speed command for

the generator to start the second part of speed control as shown in Figure 7.1.6.3 (b).

(1 ms command cycle) (1 ms command cycle)
PR
executor DLY=[0] 0 ms DLY=[0] 0 ms
100 rpm 500 rpm
Acc=[11] 100 ms Acc=[0] 33.3 ms
Dec=[11] 100 ms Dec=[0] 33.3 ms
Y Y
| |
Speed (rpm), |
|
500
Motion
command
generator
100 Time
(a) Speed command without delay
(1 ms command cycle) (1 ms command cycle)
PR
executor DLY=[1] 100 ms DLY=[0] 0 ms
100 rpm 500 rpm
Acc=[11] 100 ms Acc=[0] 33.3 ms
Dec=[11] 100 ms Dec=[0] 33.3 ms
T T
Speed (rpm) : :
I |
50— —-———————————————————— +
. | I
Motion I I
command ! :
generator : |
1001~ _l __________ Time

100 ms
(b) Speed command with delay

Figure 7.1.6.3 Speed sequence command
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®  Multiple commands

The PR queue updates commands every 1 ms. For a motion command, the PR queue sends
the next command to the generator only after the previous command completes. Jump or Write
commands are executed in the PR queue immediately. As shown in Figure 7.1.6.4, in the first
ms, the PR queue receives a Position command and sends this command to the motion
command generator, having the generator to execute the command. In the second ms, the PR
queue receives a Write command and executes it immediately. In the third ms, the PR queue
receives a Jump command and executes it immediately as well. These last two commands are
not sent to the motion command generator since the PR queue and the generator can execute
commands independently. In the fourth ms, the PR queue receives a Position command.

Next, the PR executor sends this Position command to the generator for execution.

(1 ms Cmd cycle) (1 ms Cmd cycle)
(1 ms Cmd cycle) (1 ms Cmd cycle)
PR#1 PR#5
PR Position « Position
executor DLY=[0] 0 ms D) DLY=[0] 0 ms
5000 PUU DLY=[0] 0 ms DLY=[0] 0 ms 10000 PUU
ABS P5.045=100 PR#5 ABS
200 rpm Y 500 rpm
f T
|
Speed | :
| |
I I
. I I
Motion I I
command | |
generator : I
|
y i
Time

Figure 7.1.6.4 Multiple sequence commands
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Command interruption

Interruption (INS) causes a command in execution to be replaced or integrated.
The results of the interruption differ based on the command types. The next command replaces
or combines with the previous command. There are two types of interruption: internal and

external, as shown in Figure 7.1.6.5.

Internal interruption ,  External interruption

DI trigger Homing

Position command
Event trigger Speed command
Jump command

Software trigger Write-in command PR command trigger (P5.007)

CAP trigger

Figure 7.1.6.5 Internal and external interruption

1. Internal Interruption

For a series of PR paths, if one PR path includes an AUTO function (auto-execute the next
path), the system continues to read the next path after reading the current path. If the current
path includes a delay, the next path is read after the delay time is over. Meanwhile, if the next
path includes an Interrupt function (which has a higher execution priority), the servo drive
immediately executes the interrupt command. It replaces the un-executed part in the previous
path with the next or integrates the next with the commands of the previous path which are in

execution.

B Position command » Position command (I) » Position command

When the PR executor receives three consecutive Position commands with an interrupt in the
second command, the executor treats the first and the second Position commands as one PR
group. Since the first Position command is not executed, the executor replaces the first
command with the second and only sends the second command to the motion command
generator for execution. After the second command is complete, the executor sends the third
command to the generator (see Figure 7.1.6.6 (a)). If the first command includes a delay, then
the PR executor sends the first command to the generator and then starts counting the delay
time. After the delay is over, it then sends the second command and the generator starts the
second part of speed control. While the first command is still being executed, it is integrated
with the second command. Note that this integration differs from that described in Section 7.1.3.
Refer to the following note. Once the second command is complete, the executor sends the

third command to the generator for execution (see Figure 7.1.6.6 (b)).
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( 1 ms Cmd cycle ) (2 ms Cmd cycle)
PR#2 (1) PR#3
PR Position Position Position
executor DLY=[0] 0 ms DLY=[0] 0 ms DLY=[0] 0 ms
1000 PUU 5000 PUU 10000 PUU
ABS ABS ABS
100 rpm 200 rpm
T
Speed |
|
|
Motion :
command |
generator :
y Time
(a) Position command without delay
(2 ms Cmd cycle) (1 ms Cmd cycle) (2 ms Cmd cycle)
PR#1 PR#2 (I) PR#3
PR Position Position Position
executor DLY=[4] 500 ms [*{ DLY=[0] 0 ms DLY=[0] 0 ms
10000 PUU 50000 PUU 100000 PUU
ABS ABS ABS
100 rpm 200 rpm
T T
| |
Speed | |
| |
| |
. | |
Motion | |
| |
command | |
generator { |
}—\ y Time

500 ms

(b) Position command with delay
Figure 7.1.6.6 Internal interruption - Position command

Note: the integration for internal interrupt position command is slightly different from what is described in
Section 7.1.3. The way REL and INC commands work is identical. The target position is the previous target

position plus the current position. See the following example. The rest of the integration method is the

same as mentioned in Section 7.1.3.

, Endpoint of
Mot t
° g;ssit?our:ren previous command Tar_?_et
osItion
Internal interruption ~ (Fb_PUV) cmi e |+ 60000 &

REL (I l |
60000 PUU | | | | | | | | | -
0 10000 20000 [30000] 40000 50000 60000 70000 80000 [90000] 100000
Motor’ s current Endpoint of y —
position previous comman + arge
i ; cmd_E 60000 By
Internal interruption ~ (F°-PUV) (Cmd_E) position
weo oo by o by b
60000 PUU >

0 10000 20000 |30000f 40000 50000 60000 70000 8000090000

100000

Figure 7.1.6.7 Example of relative and incremental position commands for internal interruption
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B Speed command » Speed command (I) » Speed command

When the PR executor receives three consecutive Speed commands with an interrupt in the
second command, the executor treats the first and the second as one PR group. Since the first
Speed command is not executed, the executor replaces the first command with the second and
only sends the second command to the motion command generator for execution. After the
second command is complete, the executor sends the third command to the generator

(see Figure 7.1.6.8 (a)). If the first command includes a delay, then the PR executor sends the
first command to the generator and then starts counting the delay time. After the delay is over,
it then sends the second command and the generator starts the second part of speed control.
While the first command is still being executed, it is integrated with the second command.
Once the second command is complete, the executor sends the third to the generator for

execution (see Figure 7.1.6.8 (b)).

( 1 ms command cycle ) (1 ms command cycle)

PR#2 (1)

PR Speed

executor DLY=[0] 0 ms DLY=[0] 0 ms DLY=[0] 0 ms
100 rpm 200 rpm 500 rpm
Acc=[11] 100 ms Acc=[12] 333 ms Acc=[0] 33.3 ms
Dec=[11] 100 ms Dec=[12] 333 ms Dec=[0] 33.3 ms

Speed (rpm)

T
I
|
|
500 ——————————————— i
. |
Motion I
command |
generator :
L ': Time
(a) Speed command without delay
(1 ms Cmd cycle) (1 ms Cmd cycle) (1 ms Cmd cycle)
PR#1 PR#2 (1)
PR Speed Speed
executor DLY=[1] 100 ms DLY=[0] 0 ms DLY=[0] 0 ms
100 rpm 200 rpm 500 rpm
Acc=[11] 100 ms Acc=[12] 333 ms Acc=[0] 33.3 ms
Dec=[11] 100 ms Dec=[12] 333 ms Dec=[0] 33.3 ms
I
Speed (rpm):
|
500f————q—-———————————
. I
Motion I
command |
generator |
200(——-— —:— ——————————
100l ———¢ Time
I

100 ms

(b) Speed command with delay

Figure 7.1.6.8 Internal interruption - Speed command
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®m  Multiple interrupt commands

The PR queue updates commands every 1 ms. If all PR paths include an Interrupt function, the
queue can read at least 20 PR paths in 1 ms, and these paths are called a PR group. If this PR
group has multiple motion commands, the PR queue only sends the last command it receives to
the motion command generator for execution. Therefore, in a PR group, only one PR path with
motion command is executed. The latter motion command directly replaces the former, whereas
Jump and Write commands are executed as soon as they are received by the PR queue

(see Figure 7.1.6.9 (a)). If one of the PR paths includes a delay, the PR queue schedules all
paths on the basis of this PR path. The prior path(s) including a delay becomes the first PR
group, and what follows is the second PR group. Thus, this PR procedure can execute up to

two PR paths with motion commands, as shown in Figure 7.1.6.9 (b).

(1 ms Cmd cycle)
A

r Approx. 20 PR paths A
PR#1 (1) PR#7 (1)
PR#2 (1) PR#8 (1)
PR Position Wi Position 3
rite um
executor DLY=[0] O ms [t —>  ------ DLY=[0] 0 ms ¢
1000 PUU DLY=[0] 0 ms 10000 PUU DLY=[0] 0 ms
ABS P5.045=100 ABS PR#10
200 rpm
Speed :
|
|
. |
Motion |
command |
generator |
| :
Time
(a) Multiple commands without delay
A ms CTd cycle) DLY 100 ms (1 ms Cmd cycle)
( Approx. 20 PR paths
PR#1 (1) PR#7 (1)
PR#6 (1) PR#8 (1)
PR Position Wi Position 3
rite um
executor DLY=[0] 0 ms DLY=[0] 0 ms :
1000 PUU DLY=[1] 100 ms 10000 PUU DLY=[0] 0 ms
ABS P5.045=100 ABS PR#10
| |
Speed I I
| |
| |
. | |
Motion | |
command { |
generator : |
y \ ! Time

(b) Multiple commands with delay

Figure 7.1.6.9 Internal interruption - Multiple commands
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2.  External Interruption

If an external interruption is encountered, it uses the PR Command trigger method to execute
another PR path (refer to Section 7.1.5 for PR trigger methods). When the PR queue receives a
PR path with an Interrupt function, it sends this path to the motion command generator
immediately and changes the path in execution. Note that a delay does not change the result of
an external interruption. That is, once the PR queue receives an external interrupt command,
the motion commands in the latter part are executed by the generator and integrated with the

previous commands.

The external interruption is as shown in Figure 7.1.6.10 (a). If a PR path with an Interrupt
function enters the PR executor as an external interruption, the executor sends this Position
command immediately to the generator so that the motor can run in accordance with the
interruption. The motor uses the settings that integrate with the former motion commands when
running. The methods of integration are described in Section 7.1.3. Similarly, an external
interruption affects Speed and Position commands the same way and the same is true for

multiple commands. See Figure 7.1.6.10 (b) for an example.

(1 ms command cycle) External (2 ms command cycle)
PR#1 interruption PR#2
Position l Position
DLY=[0] 0 ms l DLY=[0] 0 ms
1000 PUU | 10000 PUU
ABS | ABS
100 rpm | 200 rpm
PR |
executor : (1 ms comrhand cycle) (1 ms command cycle)
: PR#10 (1) PR#11
: Position Position
: DLY=[0] 0 ms DLY=[0] 0 ms
| 5000 PUU 10000 PUU
| ABS ABS
: 200 rpm
1
I I
Speed : :
| I
| I
Motion : !
command | !
generator | |
I
y—v Time

(a) External interruption - Position command
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(2 ms command cycle) (2 ms command cycle)
External
interruption
DLY=[1] 100 ms T DLY=[0] 0 ms
100 rpm : 500 rpm
Acc=[11] 100 ms | Acc=[11] 33.3 ms
Dec=[11] 100 ms | Dec=[11] 33.3 ms
[
PR executor | (1 ms command cycle) (1 ms command cycle)
|
I PR#10 (I)
|
: Speed
: DLY=[0] 0 ms DLY=[0] 0 ms
| 200 rpm 500 rpm
| Acc=[12] 333 ms Acc=[0] 33.3 ms
| Dec=[12] 333 ms Dec=[0] 33.3 ms
|
l
Speed (rpm) :
|
500f ———-
Motion
command
generator
200(--——-f——————————-
R .
100 Time
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(b) External interruption - Speed command

Figure 7.1.6.10 External interruption

Overlap command

If the previous position command includes an Overlap function, it allows the next command to
be executed while the previous motion is decelerating, thus achieving a continuous motion.
When you use an Overlap command, the delay time is still effective. The delay time starts to
count from the command’s start point; however, in order to have the commands transition
smoothly, setting the delay time of the previous command to 0 is suggested. In addition,

if deceleration time of the previous command is identical to acceleration time of the next,

the transition between commands can be very smooth, avoiding discontinuous speed during

transition (see Figure 7.1.6.11). The calculation is as follows.

1st target speed (Spdl)
3000

X Deceleration time (Dec)

_ 2nd target speed (Spd2)
- 3000

X Acceleration time (Acc)

An Interrupt command has a higher priority than an Overlap command. Thus, when you set an
Overlap function in the current Position command, and the next motion command includes an

Interrupt function, only the command with the Interrupt function is executed.
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(1 ms command cycle)

(1 ms command cycle)

PR#1 (O) PR#2

Position Position

PR DLY=[0] 0 ms DLY=[0] 0 ms
5000 PUU 10000 PUU
executor ABS
200 rpm
Acc=[0] 6.67 ms
Dec=[0] 6.67 ms
T
|
Speed |
I
|
. |
Motion |
command |
I
generator |
| ¥ .
V// AN Time
Deceleration time of the 1% command is different from fe—1
acceleration time of the 2" command |'—'|
(a) Overlap command - Acceleration and deceleration time are different
(1 ms command cycle) (1 ms command cycle)
PR#1 (O) PR#2
Position Position
PR DLY=[0] 0 ms DLY=[0] 0 ms
5000 PUU 10000 PUU
executor ABS ABS
200 rpm 500 rpm
Acc=[0] 6.67 ms Acc=[2] 6.67 ms
Dec=[0] 6.67 ms Dec=[2] 6.67 ms
T
|
Speed |
I
|
. I
Motion |
command |
I
generator l
I Time

Deceleration time of the 1% command is identical to

acceleration time of the 2" command

(b) Overlap command - Acceleration and deceleration time are identical

Figure 7.1.6.11 Overlap command

Interpret PR path flow

The PR paths mentioned above include commands such as Sequence, Interrupt, and Overlap.

The replacement, integration, and overlapping for commands lead to different behavior

depending on the settings. The suggested steps to interpret the PR path is as follows.

1. Check the command sequence. Check whether there are delay time (DLY) and interrupt

(INS) commands because these two types change the command execution sequence.

2. Find the lead PR and identify each PR group of 1 ms.

3. Ineach PR group of 1 ms, only the last motion command is executed. The Jump and Write

commands are immediately executed in the PR executor.

4. Position commands are combined based on the principle described in Section 7.1.3.3.
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7.2 Application of motion control

The ASDA-B3 motion control includes the high-speed position capture function. It uses digital
input DI3 (B3-F, M) or DI7 (B3-L) to instantly capture the motor’s feedback position and store
this position in the data array. You can find more details about the setting and how it works in

the following sections.

Note: B3-E models do not support the Capture function.

7.2.1 Data array

The data array can store up to 128 sets of 32-bit data captured by the high-speed capture
function. Set P2.008 to 30 and then 35 or use ASDA-Soft to write the data to EEPROM,;
otherwise, the data in RAM is not saved after you turn the power off. ASDA-Soft provides a

user-friendly screen for reading and writing the data array. See the following figure.

k] Capture(CAP) [B3] Station:127 [E=R ESR(=
| 96|

Function Editor  Data Array Editor

Parameters of Data Array

Load from Servo Write to Servo
P5.010: Data array - Data size 123
P5.011: Data array - Address for reading 0 | Adion
[000] (® Move
P5.012: Data array - Window #1 for readir 0 [001] 0000000000 8;0”’
P5.013: Data array - Window #2 for readin 0 [002]  |0000000000 nep
[003] 0000000000 Source
[004] _ |0000000000 Start
P5.036: Capture - Start address of data array l:l [005]  |0000000000 End _
[0os]  |0ooooooooo
P5.038: Capture - Number of capturing times GO é”’ [007] 0000000000

[ooe]  |oooooooooo
[oos]  |oooooooooo
[i0] _ |oooooooooo

[0ii]  |0000000000 &
[0z |ooo0oooooo

[013] 0000000000 -
014 |oooooooooo

[01s]  |0000000000 v

i8] |oooooooooo
[0i7] _ |oooooooooo
i8] |oooooooooo
[029]  |oooooooooo
[020]  |oooooooooo
021  |oooooooooo

]] Update Array Address [027] 0000000000
[023] _ |0000000000
Virite to EEPROM 0241 |000000a00o

[025]  |oooooooooo

Figure 7.2.1.1 Data Array screen in ASDA-Soft
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You can use the panel, communication, or ASDA-Soft to read data from or write data to the data
array. Regardless of the methods, they are completed by parameter settings. The first group of
parameters for reading and writing the data array are P5.011, P5.012, and P5.013. P5.011
specifies the address for reading and writing the data array. P5.012 and P5.013 are for reading
and writing the actual data contents. You can use both to read and write, but the behaviors after
reading and writing differ. Refer to Table 7.2.1.1 for more information.

The second group of parameters for reading and writing the data array are P5.011 and P5.100 -
P5.103. P5.011 specifies the address for reading and writing the data array. P5.100 reads data
from or writes data to the data array address set by P5.011. P5.101 reads data from or writes
data to the data array address following the address set by P5.011. P5.102 and P5.103 work the
same way.

If the address value accumulates and exceeds the maximum of 19, the returned address is 0.

You can find more details in Table 7.2.1.2.

Table 7.2.1.1 Group 1 - reading and writing the data array

Parameter Description
P5.011
Address for Specify the address in the data array when reading and writing data.

reading / writing

Window for

reading / writing by Behavior after reading Behavior after writing

P5.012 Panel Value of Paség” does not Value of P5.011 adds 1

Window #1 for

Communication

ding / writi
reading / writing / ASDA-Soft Value of P5.011 adds 1 Value of P5.011 adds 1
Cannot be written with the
P5.013 Panel Value of P5.011 adds 1 drive panel
Window #2 for c icati
reading / writing ormmuhication Value of P5.011 adds 1 Value of P5.011 adds 1

/ ASDA-Soft

Example: when using the drive panel or communication for reading from or writing to the data
array, input values to the data array address in sequence as follows: Data array #11 = 100,

Data array #12 = 200, Data array #13 = 300. Then the data is read in sequence.
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1. Read / write with panel:

Write to data array

Read from data array

Set the address

for writing the Wirite
first data P5.011=11
[
Write 100 to Write P5.013
Data array #11 | P5.012 = 100 Not writable
with panel
Value of P5.011 (writing
address) adds 1
P5.011 =12
Write 200 to Write
Data array #12 | P5.012 = 200
Value of P5.011 (writing
address) adds 1
P5.011 =13
Write 300 to Write
Data array #13 | P5.012 = 300

2. Read / write with communication

Set the address

: Write
for reading the -
first data P5.011=11
[
Read Read Read
Data array #11 | P5.012 = 100 P5.013 =100
i Value of P5.011
P5.011 (readin !
address)(remalings (reading address)
P5.011 =11 addS_l
P5.011 =12
Write
P5.011=12
Read l Read
Data array #12 P5.013 = 200
Read
P5.012 = 200
P5.011 (reading Va'lz:-‘eggﬁ5-011
address) remains 9
P5.011 = 12 address) adds 1
P5.011=1
Write
P5.011 =13
Read i Read
Data array #13 P5.013 = 300
Read
P5.012 = 300

To read from or write to the data array through Modbus, use the communication command 0x10

to write consecutively, 0x06 to write single data, and 0x03 to read consecutively. First, use a

consecutive writing command to write 100 to Data array #11, 200 to Data array #12, and 300 to

Data array #13. When reading, use a single data writing command to set the start address as

Data array #11, then use a consecutive reading command to read P5.011 - P5.013 (Data array

#11 and #12). This reads two values, so P5.011 is incremented by 2 and then it reads Data

array #13.
Writing to the data array
C i-
ookt cz:r;trg%m Start Data P5.011 P5.012 P5.013
Cmg | @ddress | length | o\ bit | High bit | Lowbit | Highbit | Lowbit | High bit
1 0x10 P5.011 6 11 0 100 0 200 0
words
2 0x10 P5.011 6 13 0 300 0 0 0
words
Reading the data array
Communi- P5.011 P5.012 P5.013
Packet | cation dSc}a” Data
cmd | 2ddress | length | | owbit | High bit | Lowbit | Highbit = Lowbit | High bit
4 0x06 P5.011 - 11 0 - - - -
5 0x03 P5.011 6 11 0 100 0 200 0
words
6 0x03 | P5.011 6 13 0 300 0 0 0
words
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Table 7.2.1.2 Group 2 - reading and writing the data array

Parameter Description Example 1 Example 2
P5.011 Specify the address in the data
Address for array when reading and writing 5 17
reading / writing | data.
Window for D inti Example 1 Example 2
. o escription
reading / writing s Address | Content | Address | Content
P5.100
. Read from or write to the address
WlnFiow #3.f'or specified by P5.011. 5 1234 17 5678
reading / writing
P5.101 Read from or write to the first
Window #4 for | address following the address 6 2345 18 6789
reading / writing | specified by P5.011.
P5.102 Read from or write to the second
Window #5 for | address following the address 7 3456 19 7890
reading / writing | specified by P5.011.
P5.103 Read from or write to the third
Window #6 for | address following the address 8 4567 20 8901
reading / writing | specified by P5.011.
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7.2.2 High-speed position capture function (Capture)

The high-speed position capturing function (CAP) uses the external-triggered high-speed digital
input DI3 (B3-F, M) or DI7 (B3-L) (with execution time of only 5 ps) to capture the position data
of the motion axis and store it in the data array for further motion control. As the Capture
function is executed by the hardware, there is no lag in the software, and it is able to capture the
motion axis’ position accurately. While the Capture function is enabled, the servo drive sends a

DI signal for the capture signal (the DI is not user-defined).

The flowchart for high-speed position capturing is shown in Figure 7.2.2.1. The relevant
parameters are defined as follows. P5.036 sets the start position in the data array for storing the
captured data; if it is not set, the default start position is #0. P5.038 sets the capturing amount.
The amount has to be greater than 0, otherwise the Capture function is not executed. P1.019.X
enables the cycle mode. When the last data is captured, the capturing amount is reset to 0
(P5.038 = 0), and the next cycle starts automatically to capture the set capturing amount.
However, the start position for storing the captured position data is still determined by P5.036;
that is, the captured data in the previous cycle is replaced by the data captured in the next
cycle. P5.039 enables and disables the Capture function and other settings. See the following
table for more information. To capture multiple position data, use P1.020 to set the masking
range for capturing. This prevents the same position data being captured repeatedly because
capturing more than once is not allowed in the masked area. You can set the Capture function
in ASDA-Soft, as shown in Figure 7.2.2.2.

P5.039 | Bit Function Description

When P5.038 > 0 and bit 0 = 1, the capturing starts
and DO.CAP_OK is off. Each time a position is
captured, the value of P5.038 is decremented by 1.
0 Enable Capture function When P5.038 = 0, it means the capturing is finished,
DO.CAP_OK is on, and bit 0 is reset to 0. If bit O is
already 1, the written value must not be 1; you must

X write 0 to disable the Capture function.
1 Reset position when first data | If bit 1 = 1, after the first data is captured, set the
is captured Capture axis’ position to the value of P5.076.
2 Reserved -
3 Execute PR#50 after the last If bit 3 = 1, execute PR#50 once all data are
data is captured captured.
0: disabled
. 1: reserved
Y - Source of Capture axis 2: CN1
3: CN2
. . 0: NO (normally open)
VA - T I
riggeriogic 1: NC (normally closed)
U - Minimum trigger interval (ms) | -
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Normally open

CAP triggering logic

CAP axis source

1
[ Fm—— oo
= |
P5.039.2 >0 : CAP switch CAP axis position | B
DI4 | P5.039.X Bit 0 P5.037 ! CN1 P5.039.Y =2
! ~ ! CN2 P5.039.Y =3
- | K—1L
o—
— 7890 L ___
DI4L I
|
Normally closed |
| __P5.039.2=1 __
r————~"~"—T T~ ————— Data array
|
v A Start address
o 1234 |€——-
Reset the 1™ position 2345 P5.036
P5.039.XBit1=1 CAP
1% position = P5.076 amount 5678
P5.038 6789
Enable CMP after the 1* data v | 7890
is captured
P5.039.XBit2=1
T
' ol
CAP amount
P5.038 = P5.038 - 1
CAP completed? No
P5.038==0
Yes
Call PR#50 Cyclic CAP
P5.039.XBit3=1 P1.019.X=1

P5.038 = default value

Figure 7.2.2.1 Flowchart for high-speed position capturing

k] capture(CAP) [83] Station:127
| =2 ol
Function Editor | Data Array Editor
Capture Data Array
Update

]| sV i 0000000000

Capture(CAP) Parameters

P5.036: Capture - Start address of data array I:l (0~127)

P5.037: Capture - Axis position

b ]

P5.038: Capture - Number of capturing times 1

P5.039 X: Capture Options

[11: while capturing the 1st paint, set CAP axis to P5.076 valus

P5.076 0

[ 1:Reserved

[13: while capturing is complets, trigger PR#50

Trigger PR#

P5.039 Y: Axis Source
(0 0: Capture Function Disabled
(® 1:Reserved

P5.039 Z: Triggering Logic
®0:no

(0 2: Pulse Command
(0 3: Main Encoder

O1:Nc

P5.039 U: Trigger time interval

i)

[[]Enable Online Operation

\ﬂ Read CAP Parameters
i Write CAP Parameters

B | caP Disabled

Figure 7.2.2.2 Capture function screen in ASDA-Soft
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It is suggested that you use the PR path programming to use the motion commands with the
Capture function. You can use Write commands to set the high-speed position capture function, as
well as to execute motion commands once capturing is complete.

See the example in Figure 7.2.2.3. PR#1 confirms that the Capture function is disabled (P5.039.X
[Bit 0] = 0). PR#2 sets the start position of data array to #1. PR#3 sets the capturing amount to 3.
PR#4 sets the capturing axis’ position to 0 for the first capture point. PR#5 sets the cyclic capture
mode with delay time of 1 ms to ensure that the next PR path can be executed with the Capture
function. PR#6 enables the Capture function and resets the first point; and once completed,
continue executing PR#50. This selects the motor’'s encoder as the capturing axis, using ‘normally
closed’ contact as the trigger logic with a trigger interval of 2 ms. PR#7 sets the Speed command
to 50 rpm. PR#50 sets the capture Position command to 50000 PUU. Once the command is

completed, continue to PR#51 with the Speed command setting at 50 rpm.

From Figure 7.2.2.4, you can see that after the Dl is triggered, the capturing axis is reset to 0
and the data stored in data array #1 because the Reset function for the first point is enabled and
P5.076 is set to 0. At the moment the Dl is triggered the second and third time, the position data
is written to the data array #2 and #3. Once the first capture cycle is complete, DO: [0x16]CAP
is set to on and then PR#50 (high-speed position capture command) and PR#51 (motion with
fixed speed) are executed. Then, the servo drive continues executing the next cycle;
meanwhile, DO: CAP is set to off when the procedure is complete and the capturing amount is
set to 3. When the DI is triggered for the fourth time, the capture axis’ position is not reset; the
position data of the capturing axis is written to #1 again. Therefore, the data written in the
previous cycle is replaced. At the moment the Dl is triggered the fifth and sixth time, the position
data is written to the data array #2 and #3. Once the second capture cycle is complete, DO:
[0x16]CAP is set to on and then PR#50 (high-speed position capture command) and PR#51

(motion with fixed speed) are executed.

When using Cyclic Capture mode (P1.019.X = 1), the Reset function for the first point is only
valid for the first cycle. Executing the PR path is valid for every cycle; in other words, every time
a cycle ends, PR#50 is executed. The first position data captured in every cycle is written to the
data array set by P5.036, and then the other data is written in sequence. So, position data

written in the previous cycle is always replaced by the position data of the next cycle.
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PR#1 (1) PR#2 (1) PR#3 (1) PR#4 (1)
Write Write Write Write
DLY=[0] 0 ms DLY=[0] 0 ms DLY=[0] 0 ms DLY=[0] 0 ms

P5.039=0x2030 P5.036=100 P5.038=3 P5.076=0

PR#7 (1)
PR#5 (1) PR#6 (1)
Speed
Write Write
DLY=[0] 0 ms
DLY=[10] 1 ms DLY=[0] 0 ms 50 rpm

P1.019=0x0001

P5.039=0x203B Acc=[0] 3.33 ms
Dec=[0] 3.33 ms

PR#50 (1)
Position
DLY=[0] 0 ms DLY=[0] 0 ms
50000 PUU 50 rpm
CAP Acc=[0] 3.33 ms
100 rpm Dec=[0] 3.33 ms

Figure 7.2.2.3 PR path with application of high-speed capture function

10|000 PUU
I

Data array
#100 | 0 0 0 45678 | | 45678 | 45678
Al #101 0 12501 12501 12501 | | 50345 | | 50345
#102 0 0 26789 26789 | | 26789 | | 56789
T T T T T T
| | |
I I I
| | |
. I I I
CAP axis I I I
position : : :
(PUU) : : :
I I
I
I

et
o
|

1

DI7: CAP l_l

(1) @ e o '@ o)
| | T
| | ' |
DO: [0x16] = :
CAP_OK [ i
. |
| 5
: I o~
PR path (:X #7 X:X #51 }DK #51
- |
#1 - ;

»
-3
a1
- o=
n
a1
- -

Figure 7.2.2.4 Application example for high-speed capture function

> Time
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This chapter introduces the parameter settings of the servo drive, as well as the

descriptions for digital input (DI), digital output (DO), and monitoring variables.

You can control the drive functions with these parameters and DI/O.

8.1 Parameter definitioNs «««-« ««rerererrrimtie e 8-2
8.2 LiSt Of PArAMELErS -« neeeerrrretiiiii e 8-3
8.3 Parameter desCriptions -+ «+«rrvrrreumnaeiiiiiiii e 8-13
PO.XXX MONItOriNG PAramMEtErS ««««««xxxvnuneerrirriiiiiiiie e 8-13
P1.XXX  BaSIC PAramMEtErS - -rrrerrrrmrmnnaeiiiiiiiii e 8-29
P2.XXX EXtENSION PAraMELErs ««««« vvvvvvmmnaeaiiiiiiiiii e 8-64
P3.xxX COMMUNICAtION PArAMELENS ««««« -+ errrrrrmmmiiiiiaaeiiiiiii e 8-93
P4.XXX Diagnosis PAramELtErs ««««««««xxxxuuaeeerrmmiiiiiiie e 8-100
P5.XXX MOotion CONtrol PArameEters ««««««« - eerrrreermmiiiiiaeiiiiiii e 8-107
PB.XXX PR PAraMELErs -« -« oeerrreemmmiiiniaeiiiiiiii e 8-131
P7.XXX PR PArAMELErs « -« eeerrreemmmiiiniiaiiiiiiii e 8-154
Table 8.1  Digital input (DI) deSCHPHONS ««««+++vvvvvvvvrrriiiiiiiiiiiiiii 8-174
Table 8.2 Digital output (DO) AESCHIPHONS -+ +++xxrrrrrrrrraaaaiiiiiiiiiiieee 8-181
Table 8.3 Monitoring variables desCriptioNS «---++++««xxwwrrrrreaaariiiiiiiiiiiae, 8-187
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8.1 Parameter definitions

The servo drive parameters are divided into eight groups. The first character after the start code
P is the group number and the following three characters are the parameter indicator.

The communication address is the combination of the group number and the three-digit number,
expressed in hexadecimal. The parameter groups are:

Group 0: Monitoring parameters (Example: P0O.xxx)

Group 1: Basic parameters (Example: P1.xxx)

Group 2: Extension parameters (Example: P2.xxx)

Group 3: Communication parameters (Example: P3.xxx)

Group 4: Diagnosis parameters (Example: P4.xxx)

Group 5: Motion control parameters (Example: P5.xxx)

Group 6: PR parameters (Example: P6.xxx)

Group 7: PR parameters (Example: P7.xxx)

Control mode description:

PT: Position control (command input through terminal block)
PR: Position control (command sent from internal register)
S: Speed control

T: Torque control

Special symbol description:

Icon of parameter

property Description
* Read-only parameter. Can only read the value of the parameter.
For example, P0.000, P0.010, and P4.000.
A Parameter cannot be changed when servo is in Servo On status.
For example, P1.000 and P1.046.
N Parameter changes become valid after power cycling.
For example, P1.001 and P3.000.
= Parameter resets to its default value after power cycling. For example, P3.006.
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8.2 List of parameters

Monitoring and general output parameters

Control mode
FETETHEET Function Default value Unit
No. PT/IPR| S | T
P0.000% | Firmware version Factory setting - 0| O 0]
P0.001m Current driye alarm code (seven- ) ) o o o o
segment display)
P0.002 Drive status 1 - O/lO0|]0O0|O
P0.003 Analog output monitoring 0x0000 - O/0|]0]|O
P0.008% | Total servo drive operation time 0x00000000 hour O|/0O|]0]|O
P0.009%m | Status monitoring register 1 - - O/0|]0O0]|O
P0.010%m | Status monitoring register 2 - - 0|00 |0
P0.0115%m | Status monitoring register 3 - - 0|00 |0
P0.012%m | Status monitoring register 4 - - O/0|]0O0|O
P0.013%m | Status monitoring register 5 - - O/0|]0O0]|O
Select content displayed by status )
P0.017 monitoring register 1 0 010100
Select content displayed by status )
P0.018 monitoring register 2 0 00,00
P0.019 Selept gontent_displayed by status 0 ) ol o o o
monitoring register 3
P0.020 Selept c.ontent'displayed by status 0 ) ol o o o
monitoring register 4
P0.021 Selept gontent_displayed by status 0 ) ol o o o
monitoring register 5
P0.025m | Mapping parameter #1 - - O/lO0O|]0O0]|O
P0.026m | Mapping parameter #2 - - O/lO0O|]0O0]|O
P0.027m | Mapping parameter #3 - - O/lO0O|]0]|O
P0.028m | Mapping parameter #4 - - O|/0|]0O0]|O
P0.029m | Mapping parameter #5 - - 0|0 |00
P0.030m | Mapping parameter #6 - - 0|00 |0
P0.031m | Mapping parameter #7 - - O/lO0O|]0O0]|O
P0.032m | Mapping parameter #8 - - O/lO0O|]0O0]|O
Target setting for mapping parameter ) )
P0.035 P0.025 0|00 |0
Target setting for mapping parameter ) )
P0.036 P0.026 0|00 |0
Target setting for mapping parameter )
P0.037 P0.027 - 0|00 |0
Target setting for mapping parameter ) )
P0.038 P0.028 0|00 |0
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Monitoring and general output parameters (continued)
Control mode
ez Function Default value Unit
No. PT | PR| S
Target setting for mapping parameter } }
P0.039 P0.029 O/lO0|]0O0|O
Target setting for mapping parameter } }
P0.040 P0.030 O/O0|]0O0|O
P0.041 Target setting for mapping parameter } } ol o o o
) P0.031
P0.042 Target setting for mapping parameter } } ol o o o
) P0.032
P0.046%m | Servo drive digital output (DO) status 0x0000 - 0|00 |0
P1.101m | Analog monitor output voltage 1 0 mV O/O0|]0O0|O
P1.102m | Analog monitor output voltage 2 0 mV O|/0|]0O0|O
(%) Read-only parameter. Can only read the value of the parameter. For example, P0.000, P0.010, and P4.000.
(A) Parameter cannot be changed when servo is in Servo On status. For example, P1.000 and P1.046.
(e) Parameter changes become valid after power cycling. For example, P1.001 and P3.000.
(m) Parameter resets to its default value after power cycling. For example, P3.006.
Filter and resonance suppression parameters
Control mode
FEEEET Function Default value Unit
No. PT PR| S | T
P1.006 Speed command smoothing constant 0 ms ) - o -
(low-pass filter)
P1.007 Torque command smoothing constant 0 ms ) ) -0
(low-pass filter)
P1.008 Position command smoothing constant 0 10 ms o o - }
(low-pass filter)
P1.025 Low-frequency vibration suppression 1000 0.1 Hz o o - }
frequency (1)
P1.026 Loyv-frequency vibration suppression 0 } o o - }
gain (1)
P1.027 Low-frequency vibration suppression 1000 0.1 Hz o o - )
frequency (2)
P1.028 Loyv-frequency vibration suppression 0 ) o o - )
gain (2)
P1.029 Auto low-frequency vibration suppression 0 } o o - }
mode
P1.030 Low-frequency vibration detection 8000 pulse O| 0O - -
P1.034 S-curve acceleration constant 200 ms - - 10| -
P1.035 S-curve deceleration constant 200 ms - - 10| -
P1.036 S-curve acceleration / deceleration 0 ms - ol o -
constant
P1.062 Percentage of friction compensation 0 % O/ 0 O] -
P1.063 Constant of friction compensation 1 ms O/ 0 O] -
P1.068 Position command - moving filter 4 ms OO0 - -
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Filter and resonance suppression parameters (continued)

Control mode
PEEE T Function Default value Unit
No. PTIPR| S | T
P1.089 Flrs_t set of vibration elimination - 4000 0.1 Hz oo - -
anti-resonance frequency
P1.090 First set of vibration elimination - 4000 0.1 Hz oo - -
resonance frequency
P1.091 First set of V|_brat|on elimination - 10 01dB oo - -
resonance difference
P1.092 Sec_:ond set of vibration elimination - 4000 0.1 Hz ol ol - -
anti-resonance frequency
P1.093 Second set of vibration elimination - 4000 0.1 Hz oo - -
resonance frequency
P1.094 Second set Qf vibration elimination - 10 01dB oo - -
resonance difference
P2.023 | Notch filter frequency (1) 1000 Hz O 0/0 O
P2.024 | Notch filter attenuation level (1) 0 -dB O 0/0 O
P2.043 | Notch filter frequency (2) 1000 Hz O 0/0 O
P2.044 | Notch filter attenuation level (2) 0 -dB 0O 0|0 O
P2.045 | Notch filter frequency (3) 1000 Hz 0O 0/0 O
P2.046 Notch filter attenuation level (3) 0 -dB 0O/0 0|0
P2.047 | Auto resonance suppression mode 0x0001 - OO0/ 0|0
P2.048 | Auto resonance detection level 100 - O 0/0 O
1.0 1ms
(panel / (panel /
P2.025 | Resonance suppression low-pass filter software) software) O 0|00
10 0.1 ms
(communication)|(communication)
1.0 1ms
L N (panel / (panel /
p2. 049 | SPeed detection filter and jitter software) software) oo o o
suppression
10 0.1 ms
(communication) (communication)
P2.095 | Notch filter bandwidth (1) 5 - 0O 0|0 O
P2.096 | Notch filter bandwidth (2) 5 - O 0/0 O
P2.097 | Notch filter bandwidth (3) 5 - O 0/0 O
P2.098 | Notch filter frequency (4) 1000 Hz 0O 0|0 O
P2.099 Notch filter attenuation level (4) 0 -dB O/0/ 0|0
P2.100 | Notch filter bandwidth (4) 5 - O 0|0 O
P2.101 Notch filter frequency (5) 1000 Hz 0/0 0|0
P2.102 Notch filter attenuation level (5) 0 -dB 0/0 0|0
P2.103 | Notch filter bandwidth (5) 5 - O 0/0 O
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Gain and switching parameters

Parameter

Control mode

Function Default value Unit
No. PTIPR| S | T
6.0
1 times
0.0 (B3-F) (panel /
(panel / software)
P1.037 | Load inertia ratio software) O 0 0 O
60
0.1 times
0 (B3-F) (communication)
(communication)
P2.000 Position control gain 35 rad/s o0 - | -
P2.001 Position control gain rate of change 100 % o0 - | -
P2.002 Position feed forward gain 50 % 0|0
P2.003 Position feed forward gain smoothing 5 ms oo - -
constant
P2.004 Speed control gain 500 rad/s O/ 0/0|O0
P2.005 Speed control gain rate of change 100 % O 0|0 |0
P2.006 Speed integral compensation 100 rad/s 0O/ 0 0|0
P2.007 Speed feed forward gain 0 % 0O/ 0 0|0
P2.026 Anti-interference gain 0 rad/s 0O/ 0/0|O0
P2.027 Gain §W|tch|ng condition and method 0x0000 ) oo ol o
selection
P2.028 Gain switching time constant 10 ms O/ 0/0|O0
pulse
P2.029 Gain switching condition 16777216 kpps 0O/ 0/0|O0
rpm
P2.031 Bandwidth response level 19 - 0O/ 0|0 |0
0x0001
P2.032 Gain adjustment mode - 0O/ 0 0|0
: 0X0000 (B3-F)
P2.053 Position integral compensation 0 rad/s 0O/ 0/0|O
P2.089 Command response gain 25 rad/s o|lO0 | - | -
0x1010
. ial bi i - O/ 0 O] -
P2.094 A | Special bit register 3 0X0010 (B3-F)
P2 104 P/PI .tqrque switching command 800 % oo ol -
condition
P2.105 Automatic gain adjustment level 1 11 - O 0| - |-
P2.106 Automatic gain adjustment level 2 2000 pulse O 0| - | -
P2.112 A | Special bit register 4 0x0018 - 0O 0|0 -
(%) Read-only parameter. Can only read the value of the parameter. For example, P0.000, P0.010, and P4.000.
(A) Parameter cannot be changed when servo is in Servo On status. For example, P1.000 and P1.046.
(e) Parameter changes become valid after power cycling. For example, P1.001 and P3.000.
(m) Parameter resets to its default value after power cycling. For example, P3.006.
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Position control parameters

Parameter

Control mode

N Function Default value Unit
° PT | PR T
X

P1.001e Lr:)p:rt::nfgrr] (cj:ontrol mode and control 0xogo(|;0(0|303-|:) ) o o o o

P1.002A | Speed and torque limits 0x0000 - OO0 |0O0|O
P1.003 Encoder pulse output polarity 0x0000 - o/ O0|0O0|O
P|;1.?J124 12&2Lnea:i;c;{q1u_escommand /internal 100 % o o ol o

P1.044 A | E-Gear ratio (numerator) (N1) 16777216 pulse O 0| - -

P1.045A | E-Gear ratio (denominator) (M) 100000 pulse O| 0| - -

P1.046 A | Encoder pulse number output 2500 pulse OO0 |0O0|O
P1.055 Maximum speed limit Rated speed rem OO0 |0O0 | O

P1.097 A | Encoder output denominator (OA, OB) 0 - OO0 |0O0|O
P5.003 Deceleration time for auto-protection OXxEEEFEEFF - -1 00O
PP55.9023?5- ﬁ\ﬁﬂggt?g_/ ?g;:eleration times deierifstrigﬁ of ms o - )

each parameter

P5.016m | Axis position - motor encoder 0 PUU O] 0|0 O

P5.018 Axis position - pulse command 0 pulse O] O0|0O0 O

Position control parameters - external pulse control command (PT mode)

Parameter

Control mode

Function Default value Unit
No. PT|PR| S T
P1.000 A External pulse input type 0x1042 - O | - - -
P2.060 E-Gear ratio (numerator) (N2) 16777216 pulse o - - -
P2.061 E-Gear ratio (numerator) (N3) 16777216 pulse o - - -
P2.062 E-Gear ratio (numerator) (N4) 16777216 pulse o - - -
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Position control parameters - internal register control command (PR mode)

Parameter

Control mode

Function Default value Unit
No. PT|IPR| S | T
P5.008 Positive software limit 2147483647 PUU -0 - -
P5.009 Negative software limit -2147483648 PUU - - |-
P6.002 - Internal Position commands 0 ) ) ol
P7.099 (Path definition) #1 - 99
20.0 - 3000.0 1 rpm
P5.060. | Speed control for internal Position (panel / (panel /
ps5 075 | commands (target speed setting) software) software) -0 - |-
' #0-15 200 - 30000 0.1 rpm
(communication)|(communication)
P5.004 Homing methods 0x0000 - - 10| - -
100.0 1rpm
) ) ) (panel / (panel / -0 - |-
P5.005 H|gt;tr_1 s;;eed homing (first speed software) software)
settin
d 1000 0.1 rpm ol - -
(communication)|(communication)
20.0 1rpm
) (panel / (panel / -0 - |-
P5.006 Low speed homing (second speed software) software)
’ setting)
200 0.1 rpm ol .-
(communication)|(communication)
P5.007m Trigger Position command (PR mode 0 ) ol - -
’ only)
P5.040 - Delay time after position reached ) ) o
P5.055 | (Number #0 - 15) 0-5500 ms o
P5.098 PR# triggered by event rising-edge 0x0000 - - 10| - -
P5.099 PR# triggered by event falling-edge 0x0000 - - 10| - -
P5.015m PATH#1 - PATH#2 volatile setting 0x0000 - - 10| - -
(%) Read-only parameter. Can only read the value of the parameter. For example, P0.000, P0.010, and P4.000.
(A) Parameter cannot be changed when servo is in Servo On status. For example, P1.000 and P1.046.
(e) Parameter changes become valid after power cycling. For example, P1.001 and P3.000.
(m) Parameter resets to its default value after power cycling. For example, P3.006.
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Speed control parameters

Control mode
Par'a\\lmeter Function Default value Unit
0. PT PR| S | T
Input for control mode and control 0x0000
P1.001e command 0X000B (B3-F) O|O0| O0|O
P1.002A | Speed and torque limits 0x0000 - O|O0| 0|0
P1.003 Encoder pulse output polarity 0x0000 - O 0 0|0
P1.046 A Encoder pulse number output 2500 pulse O 0 0|0
P1.055 Maximum speed limit Rated speed rem O 0 0|0
P1.009 - Internal Speed command / internal
P1.011 | speed limit1-3 1000-3000 | OArm | - -1 0O
P1.012 - Internal Torque command / internal o
P1.014  torque limit1-3 100 % 00010
P1.040 First set of maximum rotation speed for 3000 rpm ) - o o
analog Speed command
P1.081 Second set of maximum rotation speed Rated speed rpm ) - o o
for analog Speed command
P1.041 4 Maximum output for analog Torque 100 % o ol olo
command
Maximum speed for encoder output
P1.076 A (OA, OB) 5500 rem O 0 0|0
Torque control parameters
Control mode
Par'a\llr:eter Function Default value Unit
: PT/PR| S |T
Input for control mode and control 0x0000
P1.001e command 0X000B (B3-F) O/ 0 0 O
P1.002A | Speed and torque limits 0x0000 - O] 0O | 0|0
P1.003 Encoder pulse output polarity 0x0000 - O 0 0 O
P1.046 A | Encoder pulse number output 2500 pulse O 0|0 O
P1.055 Maximum speed limit Rated speed rem O] 0|0 O
P1.009 - | Internal Speed command / internal
P1.011 | speed limit1 -3 1000 - 3000 0Airpm | - - 100
P1.012 - | Internal Torque command / internal o
P1.014 torque limit1 -3 100 % cjlo)00
P1.040 First set of maximum rotation speed for 3000 rpm ) } o 0
analog Speed command
P1.081 Second set of maximum rotation speed Rated speed rpm ) } o 0
for analog Speed command
P1.041 A Maximum output for analog Torque 100 % o o o o
command
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Planning of digital input / output pin and output parameters

Control mode

Parar:eter Function Default value Unit
) PT|PR| S |T
P0.053 Gene_ral range compare DO output - 0x0000 ) ol ol oo
filter time
P0.054 General range compare digital output - 0 ) ol ol oo
first lower limit
P0.055 General range compare digital output - 0 ) ol ol oo
first upper limit
General range compare digital output -
P0.056 S 0 - 0/0 0 O
second lower limit
P0.057 General range compare digital output - 0 ) ol ol oo
second upper limit
P0.058 ngeral range compare digital output - 0 ) ol ol oo
third lower limit
P0.059 ngeral range compare digital output - 0 ) ol ol o o
third upper limit
P0.060 General range compare digital output - 0 ) ol ol oo
fourth lower limit
P0.061 General range compare digital output - 0 ) ol ol oo
fourth upper limit
P2.009 DI response filter time 2 ms O/0|0O0 O
. . 0x0101 (B3-L)
P2.010 DI1 functional planning 0x0100 - O/0|0O0 O
P2.011 DI2 functional planning 0x0104 (B3-L) - O/0|0O0 O
0x0022
P2.012 | DI3 functional planning 0x0116 (B3-L) - O 0O 0O O
0x0023
P2.013 | DI4 functional planning 0x0117 (B3-L) - O 0O 0O O
0x0021
P2.014 | DI5 functional planning 0x0102 (B3-L) - O 0O 0 O
0x0100
P2.015 | DI6 functional planning 0x0022 (B3-L) - oo oo
0x0100
P2.016 | DI7 functional planning 0x0023 (B3-L) - oo oo
0x0100
P2.017 DI8 functional planning 0x0021 (B3-L) - O/0|0O0 O
0x0100
P2.018 DO1 functional planning 0x0101 (B3-L) - OO0 OO
0x0100
P2.019 DO2 functional planning 0x0103 (B3-L) - OO0 OO
0x0100
P2.020 DO3 functional planning 0x0109 (B3-L) - OO0 OO
0x0100
P2.021 DO4 functional planning 0x0105 (B3-L) - O/0|0O0 O
0x0100
P2.022 DOS5 functional planning 0x0007 (B3-L) - O/0|0O0 O
0x0100
P2.036 DI9 functional planning 0x0100 - O|0| O
P2.037 DI10 functional planning 0x0100 - O|0| O
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Planning of digital input / output pin and output parameters (continued)

Control mode
FETEIIED? Function Default value Unit
No. PTIPR S T
P2.038 DI11 functional planning 0x0100 - O/0| 0O O
P2.039 DI12 functional planning 0x0100 - O/0|0O0 O
P2.040 DI13 functional planning 0x0100 - O/0|0O0 O
P2.041 DO6 functional planning 0x0100 - O/0| 0O O
10.0 1 rpm
(panel / (panel /
P1.038 | Zero speed range software) software) O 0l0 O
100 0.1 rpm
(communication) (communication)
P1.039 Target speed detection level 3000 rpm O/0|0O0 O
P1.042 Enable delay time for magnetic brake 0 ms OO0 O
P1.043 Disable delay time for magnetic brake 0 ms OO0 O
P1.047 Speed reached (DO.SP_OK) range 10 rpm -1 -10]-
P1.054 Pulse range for position reached 167772 pulse OO0 - |-
P1.056 Motor output overload warning level 120 % OO0 OO

(%) Read-only parameter. Can only read the value of the parameter. For example, P0.000, P0.010, and P4.000.
(A) Parameter cannot be changed when servo is in Servo On status. For example, P1.000 and P1.046.

(e) Parameter changes become valid after power cycling. For example, P1.001 and P3.000.
(m) Parameter resets to its default value after power cycling. For example, P3.006.

Communication parameters

Control mode

Parra\lrgeter Function Default value Unit
) PT PR| S | T
P3.000e | Address 0x007F - O 0|5 0]|O0O
. 0x0203
P3.001e | Transmission speed 0x3203 (B3-F) - O 0|l 0]|O
P3.002 Communication protocol 0x0006 - O/ 0| 0|0
P3.003 MODBUS communication error 0x0000 _ o o olo
handling
P3.004 Communication timeout 0 sec O/ 0 0|0
P3.006m | Digital input (DI) control switch 0x0000 - O 0| 0|O
P3.007 MODB_US communication response 0 0.5 ms ol ol oo
delay time
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Diagnosis parameters

Control mode

Parra\lrgeter Function Default value Unit
: PT|PR| S | T
P4.000% | Fault record (N) 0x00000000 - 0O/ 0| 0O
P4.001% | Fault record (N-1) 0x00000000 - O/ 0| OO
P4.002% | Fault record (N-2) 0x00000000 - 0O/ 0| 0O
P4.003% | Fault record (N-3) 0x00000000 - 0O/ 0| 0O
P4.004% | Fault record (N-4) 0x00000000 - O/ 0| OO
P4.005 Servo motor JOG control 20 rem O 0| 0O O
P4.006m Dlgltal output register (readable and 0x0000 ) o ol o o
writable)
P4.007m Multi-function for digital input 0x0000 - O/ 0| OO
P4.008% Input status of servo drive panel (read- ) ) o ol oo
only)
P4.009% | Digital output status (read-only) - - O/ 0| OO
P4.010 Am | Adjustment function 0 - O/ 0| OO
P4.011 Analog speed input (1) offset adjustment| Factory setting - O/ 0| OO
P4.012 Analog speed input (2) offset adjustment| Factory setting - O/ 0| OO
P4.013 Analog torque input (1) offset adjustment | Factory setting - O/ 0| OO
P4.014 Analog torque input (2) offset adjustment | Factory setting - O/ 0| OO
P4.015 Cu.rrent encoder (V1 phase) offset Factory setting ) o ol o o
adjustment
P4.016 Cu.rrent encoder (V2 phase) offset Factory setting ) o ol o o
adjustment
P4.017 Cu_rrent encoder (W1 phase) offset Factory setting ) o ol oo
adjustment
P4.018 Cu.rrent encoder (W2 phase) offset Factory setting ) o ol o o
adjustment
P4.019 IGBT NTC adjustment level (cannot Factory setting ) o o o -
reset)
P4.020 Offset adjustment for analog monitor 0 mv o ol oo
output (Ch1)
P4 021 Offset adjustment for analog monitor 0 mv o ol oo
output (Ch2)
P4.022 Analog speed input offset 0 mV - - O |-
P4.023 Analog torque input offset 0 mV - - - |0
(%) Read-only parameter. Can only read the value of the parameter. For example, P0.000, P0.010, and P4.000.
(A) Parameter cannot be changed when servo is in Servo On status. For example, P1.000 and P1.046.
(e) Parameter changes become valid after power cycling. For example, P1.001 and P3.000.
(m) Parameter resets to its default value after power cycling. For example, P3.006.
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8.3 Parameter descriptions

P0.xxx Monitoring parameters

P0.000 % Firmware version Address: gggg:
Default: Factory setting Control mode: |All
Unit: - Setting range: |-
Format: DEC Data size:  |16-bit
Settings:

Displays the firmware version of the servo drive.

Add : 0002H
P0.001m Current drive alarm code (seven-segment display) ress 0003H
Default: - Control mode: |All
0x0000: alarm clear (same as
" . _ |DILARST)
Unit: - Setting range: | 1001 - OXFFFF: displays the
alarm code (not writable)
Format: HEX Data size: |16-bit
Settings:
For the list of alarms, refer to Section 12.1 Alarm list.
Add : 0004H
P0.002  Drive status eSS 0005H
Default: 1 Control mode: |All
Unit: - Setting range: |-300 to 127
Format: DEC Data size: |16-bit
Settings:

The parameter setting displayed on the panel. Input the monitoring code to P0.002 to view changes to

the variable on the panel. For the list of monitoring variables, refer to Table 8.3 Monitoring variables

descriptions.
Address: 0006H
P0.003 Analog output monitoring 0007H
Default: 0x0000 Control mode: |All
Unit: - Setting range: |0x0000 - 0x0077
Format: HEX Data size: |16-bit
Settings:
IR
(I )
UuzyH«X
X MONZ2 value VA Reserved
Y MON1 value U Reserved
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MON1 and MON2 i MON1 and MON2 -
el Description vele Description
Torque command
0 Motor speed 4 (+/- 8 volts / Maximum Torque
(+/- 8 volts / Maximum speed)
command)
1 Motor torque 5 VBUS voltage
(+/- 8 volts / Maximum torque) (+/- 8 volts / 450V)
> Pulse command frequency 6 Analog output voltage is the set
(+8 volts / 4.5 Mpps) value of P1.101
Speed command .
3 (+/- 8 volts / Maximum Speed 7 Analog output voltage is the set

command)

value of P1.102

Note: refer to P1.004 and P1.005 for the proportional setting for the analog output voltage.

For example: when you set P0.003 to 01 (MON1 is the analog output of motor speed; MON2 is the analog

output of motor torque):

MON1 output voltage = 8 x

MONZ2 output voltage = 8 x

Motor speed

P1.004.

(Maximum speed x
100

Motor torque

(Unit: volts)

P1.005.
100

(Maximum torque x

(Unit: volts)

?00::7' Reserved
P0.008 % Total servo drive operation time Address: 2212:
Default: 0x00000000 Control mode: |All
Unit: hour Setting range: |0x00000000 - OXFFFFFFFF
Format: HEX Data size: |32-bit
Settings:

Displays the total servo drive operation and Servo On time. The unit is in hours and durations of less

than 1 hour are not recorded. The recorded hours are saved when the servo power is off.

High bit

HOSER

DCBA

Low bit

R
LOS2H

UuzyH=X

DCBA

Servo On time

‘ uzyx ‘Servo power applied time
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P0.009% = Status monitoring register 1 Address: gggt‘l
Default: - Control mode: |All
Unit: - Setting range: |-
Format: DEC Data size: |32-bit
Settings:

Set the value to be monitored in P0.017 through the drive panel or communication. Please refer to

P0.002. To get the status, read the communication address through the communication port.

For example, if you set P0.017 to 7 to access P0.009, the panel displays the motor speed (rpm).

If accessing the data through MODBUS communication, it reads two 16-bit values (0012H and 0013H)

as a single 32-bit value. (0013H : 0012H) = (Hi-word : Low-word). Set P0.002 to 23 and the panel

displays “VAR-1”" and then the value of P0.009.

Address: 0014H

P0.010%m Status monitoring register 2 0015H
Default: - Control mode: |All
Unit: - Setting range: |-
Format: DEC Data size: |32-bit
Settings:

Set the value to be monitored in P0.018 through the drive panel or communication. Please refer to

P0.002. To get the status, read the communication address through the communication port. Set P0.002

to 24 and the panel displays “VAR-2” and then the value of P0.010.

Address: 0016H

P0.011%m Status monitoring register 3 0017H
Default: - Control mode: |All
Unit: - Setting range: |-
Format: DEC Data size: |32-bit
Settings:

Set the value to be monitored in P0.019 through the drive panel or communication. Please refer to

P0.002. To get the status, read the communication address through the communication port. Set P0.002

to 25 and the panel displays “VAR-3” and then the value of P0.011.

Address: 0018H

P0.012%m Status monitoring register 4 0019H
Default: - Control mode: |All
Unit: - Setting range: |-
Format: DEC Data size: |32-bit
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Settings:

Set the value to be monitored in P0.020 through the drive panel or communication. Please refer to

P0.002. To get the status, read the communication address through the communication port. Set P0.002

to 26 and the panel displays “VAR-4” and then the value of P0.012.

Address: 001AH

P0.013 %= Status monitoring register 5 001BH
Default: - Control mode: |All
Unit: - Setting range: |-
Format: DEC Data size: |32-bit
Settings:

Set the value to be monitored in P0.021 through the drive panel or communication. Please refer to

P0.002. To get the status, read the communication address through the communication port.

?6?(;146- Reserved
P0.017 Select content displayed by status monitoring register 1 Address: gggg:
Default: 0 Control mode: |All
Unit: - Setting range: |-300 to 127
Format: DEC Data size: |16-bit
Settings:

Refer to Table 8.3 for the available values.

For example, if you set P0.017 to 7, then reading P0.009 displays the motor speed (rpm).

Select content displayed by status monitoring register 2

Address: 0024H

P0.018 0025H
Default: 0 Control mode: |All
Unit: - Setting range: |-300 to 127
Format: DEC Data size: |16-bit
Settings:

Refer to Table 8.3 for the available values.

Select content displayed by status monitoring register 3

Address: 0026H

P0.019 0027H
Default: 0 Control mode: |All
Unit: - Setting range: |-300 to 127
Format: DEC Data size: |16-bit
Settings:

Refer to Table 8.3 for the available values.
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Address: 0028H

P0.020 Select content displayed by status monitoring register 4 0029H
Default: 0 Control mode: |All

Unit: - Setting range: |-300 to 127
Format: DEC Data size: |16-bit

Settings:

Refer to Table 8.3 for the available values.

Address: 002AH

P0.021 Select content displayed by status monitoring register 5 002BH
Default: 0 Control mode: |All
Unit: - Setting range: |-300 to 127
Format: DEC Data size: |16-bit
Settings:
Refer to Table 8.3 for the available values.
P0.022 -
P0.024 Reserved
Add : 0032H
P0.025m Mapping parameter #1 ress 0033H
Default: - Control mode: |All
" ) . . |Determined by the corresponding
Unit: Setting range: parameter P0.035
Format: HEX Data size: |32-bit

Settings:

You can continuously read and write parameters faster if they are not in the same group. Use P0.035 to

specify the mapping parameter number through the panel or communication. The value of the parameter

that is specified by P0.035 is shown in P0.025. Refer to P0.035 for its settings.

Address: 0034H

P0.026m Mapping parameter #2 0035H
Default: - Control mode: |All
Unit: ) Setting range: Determined by the corresponding

parameter P0.036

Format: HEX

Data size:

32-bit

Settings:

This setting is the same as P0.025, except its mapping target is set in P0.036.
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Address: 0036H

P0.027m Mapping parameter #3 0037H
Default: - Control mode: |All
. ) . . |Determined by the corresponding
Unit: Setting range: parameter P0.037
Format: HEX Data size: |32-bit
Settings:

This setting is the same as P0.025, except its mapping target is set in P0.037.

Address: 0038H

P0.028m Mapping parameter #4 0039H
Default: - Control mode: |All
" ) . . |Determined by the corresponding
Unit: Setting range: parameter P0.038
Format: HEX Data size: |32-bit
Settings:

This setting is the same as P0.025, except its mapping target is set in P0.038.

Address: 003AH

P0.029m Mapping parameter #5 003BH
Default: - Control mode: |All
. ) . . |Determined by the corresponding
Unit: Setting range: parameter P0.039
Format: HEX Data size: |32-bit
Settings:

This setting is the same as P0.025, except its mapping target is set in P0.039.

Address: 003CH

P0.030m Mapping parameter #6 003DH
Default: - Control mode: |All
. ) . . |Determined by the corresponding
Unit: Setting range: parameter P0.040
Format: HEX Data size: |32-bit
Settings:

This setting is the same as P0.025, except its mapping target is set in P0.040.

Address: 003EH

P0.031m Mapping parameter #7 003FH
Default: - Control mode: |All
" ) . . |Determined by the corresponding
Wi Sl g parameter P0.041
Format: HEX Data size: |32-bit
Settings:

This setting is the same as P0.025, except its mapping target is set in P0.041.

8-18



ASDA-B3 Parameters

Add : 0040H

P0.032m Mapping parameter #38 ress 0041H

Default: - Control mode: |All

o ) . . |Determined by the corresponding
Unit: Setting range: parameter P0.042
Format: HEX Data size: |32-bit
Settings:

This setting is the same as P0.025, except its mapping target is set in P0.042.

P0.033 -
P0.034 Reserved
Add : 0046H
P0.035 Target setting for mapping parameter P0.025 ress 0047H
Default: - Control mode: |All
Unit: ) Setting range: Determined by the communication
) 91ange: | address of the parameter group
Format: HEX Data size: |32-bit
Settings:

The formats of the high-bit parameter (PH) and the low-bit parameter (PL) are:

High bit Low bit
(| g T | I AcC 20
(U gy | _acnm
D C BA U zZz YX
BA Hexadecimal code for the parameter index YX Hexadecimal code for the parameter index
C Hexadecimal code for the parameter group Z Hexadecimal code for the parameter group
D N/A U N/A

Select the data block to access the parameter corresponding to register 1. The mapping value is 32 bits

and can map to two 16-bit parameters or one 32-bit parameter.

P0.035: (Mapping parameter: P0.035; Mapping content: P0.025)

Set the parameterto | Set the parameter to

be mapped for be mapped for

P0.035 P0.025 high bit P0.025 low bit
Map the parameter Map the parameter
P0.025 | setinP0.035 high bit | setinP0.035 high bit

1.

When PH # PL, it indicates that the content of P0.025 includes two 16-bit parameters.

Example: Target: set P2.003 to 0 in the mapping parameter and set P2.005 to 100.

Setting: set the P0.035 high bit to 0203 (P2.003) and low bit to 0205 (P2.005).
Thus, P0.035 = 0x02030205.

P0.035 | P2.003 | P2.005 |

8-19



Parameters ASDA-B3

Write: in the mapping content, set P0.025 to 0x00050064, and the values of P2.003 and

P2.005 are:

P0.025 | 0005 | 0064 |

P2.003

P2.005[ 0064 |

2. When PH = PL = P, it indicates that the content of P0.025 includes one 32-bit parameter.

Example: Target: set P6.010 to 0x00050064 in the mapping parameter.

Setting: set both the high bit and low bit of P0.035 to 060A (P6.010).

Thus, P6.010 = 0x060A060A.

P0.035 P6.010 P6.010

Write: in the mapping content, set P0.025 to 0x00050064 and P6.010 changes

immediately.

Address: 0048H
P0.036 Target setting for mapping parameter P0.026 0049H
Default: - Control mode: |All
Unit: _ Setting range: Determined by the communication
’ 9range: |, ddress of the parameter group
Format: HEX Data size: |32-bit
Settings:
High bit Low bit
P0.036 | inanarnd | Fostiondeeens |
P0.026 | Conts;:;;r;:;:ping | Conts;:;;r;sfping |
i i Address: 004AH
P0.037 Target setting for mapping parameter P0.027 004BH
Default: - Control mode: |All
Unit: ) Setting ranae: Determined by the communication
’ 9 range: | 4dress of the parameter group
Format: HEX Data size: |32-bit
Settings:
High bit Low bit
P0.037 | Posn;r:ac;;ngplng Posn[ig;;;g:zei;r)plng |
P0.027 | Content of mapping | Content of mapping |

parameter parameter
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Address: 004CH

P0.038 Target setting for mapping parameter P0.028 004DH
Default: - Control mode: |All
Unit: ) Setting range: Determined by the communication
’ 9range: |- ddress of the parameter group
Format: HEX Data size: |32-bit
Settings:
High bit Low bit
Position of mapping Position of mapping
P0038 | parameter parameter |
P0.028 | Comle);:;;;ntz,tr)ping | Conts;:;;r;z[r)ping |
Add : 004EH
P0.039 Target setting for mapping parameter P0.029 ress 004FH
Default: - Control mode: |All
Unit: ) Setting range: Determined by the communication
) 9range: | address of the parameter group
Format: HEX Data size: |32-bit
Settings:
High bit Low bit
P0.039 | Positli)(;rrl:;g::fping Posilli)(;rll’at;;rgngping |
J d
P0.029 Comg:;;r;z;:ping | Conts;;;;r;:pr)ping |
Add : 0050H
P0.040 Target setting for mapping parameter P0.030 ress 0051H
Default: - Control mode: |All
Unit: _ Setting range: Determined by the communication
’ 9range: |, ddress of the parameter group
Format: HEX Data size: |32-bit
Settings:
High bit Low bit
Position of mapping Position of mapping
P0.040 | parameter parameter |
P0.030 | Conts;:;;r:tz;:ping | Cont[e);:;;r;sfping |
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Address: 0052H

P0.041 Target setting for mapping parameter P0.031 0053H
Default: - Control mode: |All
Unit: ) Setting range: Determined by the communication
’ 9range: |- ddress of the parameter group

Format: HEX Data size: |32-bit

Settings:
High bit Low bit
Position of mapping Position of mapping

P0041 | parameter parameter |

> N

Content of mapping

——
P0.031 | “omiorneenns | comenorneren |
Add : 0054H
P0.042 Target setting for mapping parameter P0.032 ress 0055H
Default: - Control mode: |All
Unit: ) Setting range: Determined by the communication
address of the parameter group
Format: HEX Data size: |32-bit
Settings:
High bit Low bit
Position of mapping Position of mapping
POO42 | parameter parameter |
J d
P0.032 Comz;:;)r;r;:?ping | Cont;g;;;\g:pr)ping |
P0.043 Reserved
Add : 0058H
P0.044 %= Status monitoring register (for PC software) ress 0059H
Default: 0 Control mode: |All
Unit: ) Setting ranae: Determined by the communication
’ 91ange: | o ddress of the parameter group
Format: DEC Data size: |32-bit
Settings:

This setting is the same as P0.009.
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Status monitoring register content selection (for PC Address: 005AH
software)

Default: 0 Control mode: |All
Unit: - Setting range: |-300 to 127
Format: DEC Data size: |16-bit
Settings:
This setting is the same as P0.017.
Add : 005CH
P0.046 %= Servo drive digital output (DO) status ress 005DH
Default: 0x0000 Control mode: |All
Unit: - Setting range: |0x0000 - OxO0FF
Format: HEX Data size:  |16-bit
Settings:
Bit | 7 6 5 4 3 2
Bit | 15|14 | 13| 12| 11| 10
Bit Function Bit Function
0 SRDY (servo ready) 8 HOME (homing complete)
1 SON (servo activated) 9 OLW (early warning for motor overload)
WARN (This DO is on when servo warning, CW,
2 ZSPD (zero speed detection) 10 CCW, EMGS, undervoltage, or communication
error occurs.)
3 TSPD (target speed reached) 11 Reserved
4 TPOS (target position reached) 12 Reserved
5 TQL (torque limit activated) 13 Reserved
6 ALRM (servo alarm) 14 Reserved
7 BRKR (magnetic brake control output) 15 Reserved
P0.047 -
P0.048 Reserved
Add : 0062H
P0.049x Update encoder absolute position ress 0063H
Default: 0x0000 Control mode: |All
Unit: - Setting range: |0x0000 - 0x0002
Format: HEX Data size:  |16-bit
Settings:
M2
L
UuzyKX

8-23



Parameters

ASDA-B3

X Command processing

A Reserved

Y Reserved

U Reserved

] X: command processing

0: N/A

1: update the encoder data in P0.050 - P0.052.

2: update the values in P0.050 - P0.052 and clear the position error. When this command takes

effect, the motor's current position is set to the terminal point of the Position command.

Address: 0064H

P0.050 A m Absolute coordinate system status 0065H
Default: 0x0000 Control mode: |All
Unit: - Setting range: |0x0000 - 0x001F
Format: HEX Data size: |16-bit
Settings:
Bit| 7 6 5 4 3 2 1 0
Bit| 15| 14| 13| 12| 11| 10| 9 8
Bit Function Description
Bit 0 Absolute position status | O "M
1: lost.
. 0: normal.
Bit 1 Battery voltage status 1: undervoltage.
Bit 2 Status for absolute 0: normal.
number of turns 1: overflows.
Bit 3 PUU status 0: normal
1: overflows.
Bit 4 Absolute coordinate 0: established.
status 1: not yet established.
Bit 5 - Bit 15 Reserved -
Address: 0066H
P0.051 %= Encoder absolute position - multiple turns 0067H
Default: 0 Control mode: |All
Unit: rev Setting range: -32768 to +32767
Format: DEC Data size: |16-bit
Settings:

When you set P2.070 [Bit 1] to 1 for reading the pulse number, this parameter indicates the number of

turns of the motor (absolute position). When you set P2.070 [Bit 1] to O for reading the PUU number,

this parameter becomes invalid and the panel displays 0.
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P0.052 %=

Encoder absolute position - pulse number or PUU within |Address: 0068H

single turn 0069H
Default: 0 Control mode: |All
. . |0 to 16777216-1 (pulse)
unit: - pulse or PUU Setting 1ange: 1 17483648 to +2147483647 (PUU)
Format: DEC Data size: |32-bit
Settings:

When you set P2.070 [Bit 1] to 1 for reading the pulse number, this parameter indicates the pulse

number of the encoder which refers to the motor’s absolute position within a single turn. When you set

P2.070 [Bit 1] to O for reading the PUU number, this parameter indicates the motor’s absolute position in

PUU.
A : AH
P0.053 General range compare DO output - filter time ddress gggBH
Default: 0x0000 Control mode: |All
Unit: - Setting range: |0x0000 - OxFFFF
Format: HEX Data size: |16-bit
Settings:
anm2
[ ]
UuzyHxXx
X First filter time Z Third filter time
Y Second filter time U Fourth filter time

Note: the minimum filter time is 1 ms (setvalue 0 =1ms; 1=2ms;2=3ms; ...; F =16 ms).

Example of the first filter:

P0.055 —

P0.054 —

DO: 0x2C

On
Off

P0.009 monitoring
item value

<_I_30.05_C<3.X_>
filter time

P0.053.X
filter time

3 |--—--
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P0.054 General range compare digital output - first lower limit Address: ggggn
Default: 0 Control mode: |All
Unit: - Setting range: |-2147483648 to +2147483647
Format: DEC Data size: |32-bit
Settings:

Before using this function, set the digital output function to [0x2C] (first set of general range comparison)

and the monitoring items of P0.017. When the monitoring item value of P0.009 is within the range set in

P0.054 and P0.055, and after the filter time set in P0.053.X has elapsed, this digital output is on.

Address: 006EH

P0.055 General range compare digital output - first upper limit 006FH
Default: 0 Control mode: |All
Unit: - Setting range: [-2147483648 to +2147483647
Format: DEC Data size: |32-bit
Settings:

Refer to the description of P0.054.

P0.056 General range compare digital output - second lower limit Address: gg;;:
Default: 0 Control mode: |All
Unit: - Setting range: |-2147483648 to +2147483647
Format: DEC Data size: |32-bit
Settings:

Before using this function, set the digital output function to [0x2D] (second set of general range

comparison) and the monitoring items of P0.018. When the monitoring item value of P0.010 is within the

range set in P0.056 and P0.057, and after the filter time set in P0.053.Y has elapsed, this digital output

is on.
P0.057 General range compare digital output - second upper limit Address: gg;i:
Default: 0 Control mode: |All
Unit: - Setting range: |-2147483648 to +2147483647
Format: DEC Data size: |32-bit
Settings:

Refer to the description of P0.056.
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P0.058 General range compare digital output - third lower limit Address: gg;gn
Default: 0 Control mode: |All
Unit: - Setting range: |-2147483648 to +2147483647
Format: DEC Data size: |32-bit
Settings:

Before using this function, set the digital output function to [0x2E] (third set of general range

comparison) and the monitoring items of P0.019. When the monitoring item value of P0.011 is within the

range set in P0.058 and P0.059, and after the filter time set in P0.053.Z has elapsed, this digital output

is on.
P0.059 General range compare digital output - third upper limit Address: gg;z:
Default: 0 Control mode: |All
Unit: - Setting range: |-2147483648 to +2147483647
Format: DEC Data size:  |32-bit
Settings:

Refer to the description of P0.058.

P0.060 General range compare digital output - fourth lower limit Address: gg;z‘:l
Default: 0 Control mode: |All
Unit: - Setting range: |-2147483648 to +2147483647
Format: DEC Data size: |32-bit
Settings:

Before using this function, set the digital output function to [0x2F] (fourth set of general range

comparison) and the monitoring items of P0.020. When the monitoring item value of P0.012 is within the

range set in P0.060 and P0.061, and after the filter time set in P0.053.U has elapsed, this digital output

is on.
P0.061 General range compare digital output - fourth upper limit Address: gg;g:
Default: 0 Control mode: |All
Unit: - Setting range: |-2147483648 to +2147483647
Format: DEC Data size: |32-bit
Settings:

Refer to the description of P0.060.

P0.062

Reserved
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Address: 007EH

P0.063 Duration of voltage exceeding 400V 007FH
Default: 0 Control mode: |All
Unit: ms Setting range: |0x00000000 - Ox7FFFFFFF
Format: DEC Data size: |32-bit
Settings:

Records the total time during which the voltage of the servo drive exceeded 400V.
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P1.xxx Basic parameters

P1.000 A External pulse input type Address: 81 g?:
Default: 0x1042 Control mode: PT
Unit: - Setting range: |0x0000 - 0x11F2
Format: HEX Data size: |16-bit
Settings:
i oan
__n_
UuzyHX
X Pulse type 4 Logic type
Y Filter width U Filter width

] X: pulse type
0: AB phase pulse (4x)
1: clockwise and counterclockwise pulse
2: pulse + symbol
[ ] Z: logic type
0: positive logic
1: negative logic
Digital circuits use 0 and 1 to represent the high and low voltage levels. In positive logic, 1 represents

high voltage and 0 represents low voltage. In negative logic, 1 represents low voltage and O represents

high voltage.
Example:
Positive logic Negative logic
Logic | Pulse Pulse input
type type Forward Reverse
Pulse phase lead Pulse phase lag
(43) (43)
PULSE |i TH PULSE 1 TH
X=0 (a1) — (41)
(39) (39) ’
SIGN TL|TL T1|T1iT1 SIGN TL T1|T1iT1 | 1T T1
Z=0 (37) (37)
(43) -
PULSE ITH
@4) — = L L
K= T2=‘T27 T2= T2=='I'2 T2= = T3 IR R
(39) T2iT2iT2{T2iT2} T2
SIGN ITH
(37 - 1 L
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Logic Pulse Pulse input
type type Forward Reverse
Sign = low Sign = high
(43) (43)
PULSE PULSE TH
Z=0 X=2 (41) ; i ‘ i (41) ; ! : ! :
T4 {T5:T6 T4 (T5{T6 | T5iT6 | T5| T4

(39) (39) (16 1516 75 :

SIGN : SIGN

@7 (37)

8-30

Note: pin definition of the communication type models is different from that of the L model. Communication type model

pins: SIGN (23), /SIGN (24), PULSE (25), and /PULSE (26).

. . Minimum allowed time width
o Maximum input
Pulse specification eah———
e 1 T2 3 T4 T5 6

Differential signal 4 Mpps 62.5ns 125 ns 250 ns 200 ns 125 ns 125 ns

Open-collector 200 Kpps 1.25 ps 2.5 s 5us 5us 2.5 s 2.5 ps
Pulse specification Maximum input frequency Voltage Forward current
Differential signal 4 Mpps 5V <25mA

Open-collector 200 Kpps 24V (maximum) <25mA

] UY: filter width setting

If the pulse frequency is too high, causing a pulse width smaller than the filter width, then this pulse

gets filtered out as noise. Therefore, set the filter width smaller than the actual pulse width. You should

set the filter width as 4 times smaller than the actual pulse width.

v u=0 U=1
Unit: ps (kHz) Unit: ps (kHz)

0 No filter function No filter function

1 2 (250) 0.2 (2500)

2 3 (166) 0.3 (1666)

3 4 (125) 0.4 (1250)

4 5 (100) 0.5 (1000)

5 6 (83) 0.6 (833)

6 7(71) 0.7 (714)

7 8 (62) 0.8 (625)

8 9 (55) 0.9 (555)

9 10 (50) 1(500)

A 11 (45) 1.1 (454)

B 12 (41) 1.2 (416)

C 13 (38) 1.3 (384)

D 14 (35) 1.4 (357)

E 15 (33) 1.5 (333)
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Example:
When you set U and Y to 1 respectively (and filter width is therefore 0.2 us), and when the high and
low duty width of the command pulse are both larger than 0.8 ps (four times the filter width 0.2 ps),
then the pulse command is not filtered out.

> 0.8 us
> 0.8 ys

When the high or low duty width of the pulse is smaller than the filter width, then it is filtered out.

<0.8 .
\ \“;8“5 0.8 “3708\“5
AL ¢ R
——i

Pulse input Pulse input _| u L

*

Filtered signal Filtered signal

1 r
| | | |
| | | |
| | + +
| | | |
| | | |
| | | |
t t | |
| | | | |

If the first pulse width is smaller than 0.8 ys, itmay If the low level pulse width is smaller than 0.8 ps, it

be filtered out, and thus two input pulses will be may be filtered out, and thus two input pulses will
regarded as one pulse. If the pulse width is be regarded as one pulse. If this low level pulse
smaller than 0.2 ps, it will be filtered out. width is smaller than 0.2 ps, it will be filtered out.

If you use a 125 ns (4 Mpps) input pulse, set the filter value Y to O to disable the filter function.

Note: when the high-speed pulse specification of the signal is 4 Mpps and the value of the filter is 0, then the pulse is not

filtered out.
Add : 0102H
P1.001e Input for control mode and control command ress 0103H
0x0000
Default: 0X000B (B3-F) Control mode: |All
Unit: - Setting range: |0x0000 - Ox111F
Format: HEX Data size: |16-bit
Settings:
i
L
Uz YX
YX | Control mode setting VA Direction control

- - U DIO value control
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[ ] YX: control mode setting

Mode PT PR S T Sz Tz
00 A
01 A
02 A
03 A
04 A
05 A
Dual mode
06 A A
07 A A
08 A A
09 A A
0A A A
0B Communication mO(_je for Delta PLC DVP-15MC and DVP-50MC
series models, DMCNET mode
0oC CANopen mode, EtherCAT mode
Multi-mode
oD
OE A A A
OF A A A

PT: Position control mode; the command source is from the external pulse and the external analog

voltage (coming soon).

PR: Position control mode; the command source is from the 100 sets of internal registers which you

can select with DI.POSO - DI.POS6. Multiple homing methods are also available.

S: Speed control mode; the command source is from the external analog voltage and the internal

registers which you can select with DI.SPDO0 and DI.SPD1.

T: Torque control mode; the command source is from the external analog voltage and the internal

registers which you can select with DI.TCMO and DI.TCM1.

Sz: Speed control mode; the speed command is zero or the command source is from the internal

speed registers which you can select with DI.SPDO and DI.SPD1.

Tz: Torque control mode; the torque command is zero or the command source is from the internal

torque registers which you can select with DI.TCMO and DI.TCM1.

Dual mode: you can switch between two modes with external DI. For example, you can use DI.S-P
to switch the dual mode of PT/S (control mode setting: 06). Refer to Table 8.1 for further
information.

Multi-mode: you can switch between three modes with external DI. For example, you can use DI.S-P
and DI.PT-PR to switch the multi-mode of PT/PR/S (control mode setting: OE). Refer to
Table 8.1 for further information.

Communication mode: the command source is from the external fieldbus controller, which sends the

command to the servo drive through direct communication.
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[ ] Z: direction control

Z=0 Z=1
5 [+
Positive direction K)\ C.(G 7\
P(CCw) @ P(CW) '
Negative direction c.(c 9\ f)\
N(CW) ’ N(CCW) ,

[ ] U: DIO value control (volatile)
0: when you switch the mode, DIO settings (P2.010 - P2.022) remain the same.
1: when you switch the mode, DIO settings (P2.010 - P2.022) are reset to the default

corresponding to each mode.

P1.002 A Speed and torque limits Address: g: gg:
Default: 0x0000 Control mode: |All
Unit: - Setting range: |0x0000 - 0x0011
Format: HEX Data size: |16-bit
Settings:
oo
Uz oYX
X Disable / enable Speed Limit function 4 Reserved
Y Disable / enable Torque Limit function U Reserved

] X: disable / enable Speed Limit function
0: disable Speed Limit function

1: enable Speed Limit function (only available in T and Tz modes)

See the following diagram for Speed Limit setting:

Vref ’\ 0)
(analog
command) \/ \O
P1.009 (1) ——o
Speed Limit
P1010 (2) o command

P1.011 (3) I

Select with DI.SPDO and DI.SPD1

|
|
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

[ ] Y: disable / enable Torque Limit function
0: disable Torque Limit function

1: enable Torque Limit function
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See the following diagram for Torque Limit setting:

Vref ’\ (0)
(analog
command) V \O
P1.012 (1) ——o
Torque Limit
P1013 (2) o command

P1.014 (3) I

Select with DI.TCMO and DI.TCM1

When using the Torque Limit function, set this parameter to 1 to limit the torque permanently without
occupying a DI setting. Alternatively, you can enable or disable the limit function with DI.TRQLM,
which is more flexible, but the setting then occupies a DI setting. You can enable the Torque Limit

function with either P1.002 or DI.

P1.003 Encoder pulse output polarity Address: g:gg:
Default: 0x0000 Control mode: |All
Unit: - Setting range: |0x0000 - 0x0013
Format: HEX Data size: |16-bit
Settings:
oooc
Uz vx
X Polarity of monitor analog output Z Reserved
Y Polarity of encoder pulse output U Reserved

[ ] X: polarity of monitor analog output
0: MON1(+), MON2(+)
1: MON1(+), MON2(-)
2: MON1(-), MON2(+)
3: MON1(-), MON2(-)

[ ] Y: polarity of encoder pulse output
0: pulse output in positive direction

1: pulse output in negative direction

Address: 0108H

P1.004 MON1 analog monitor output proportion 0109H
Default: 100 Control mode: |All
Unit: % (full scale) Setting range: |0 - 100
Format: DEC Data size:  |16-bit
Settings:

Refer to P0.003 for the analog output setting.
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Example 1:
If the requirement is for the motor to run at 1,000 rpm, which corresponds to 8V, and its maximum

speed is 5,000 rpm, then the setting is:

P1.004 = Reauired speed 450, — Lrgz x100% = 20%

10
Maximum speed 5000 1
Refer to the following examples for the motor's current speed and corresponding voltage output:

Motor speed MON1 analog monitor output
300 rpm MON1 = 8V x ﬁ x100% = 8V x soj(?op.f,mf x100% = 2.4V
900 rpm MON1 = 8V x#ﬁi’i%xmo*’/o:sv x#{jpi‘%mm% =7.2V

P1.005 MON2 analog monitor output proportion Address: g:gg:
Default: 100 Control mode: |All
Unit: % (full scale) Setting range: |0 - 100
Format: DEC Data size: |16-bit
Settings:

Refer to P0.003 for the analog output setting.

Address: 010CH

P1.006 Speed command smoothing constant (low-pass filter) 010DH
Default: 0 Control mode: |S/ Sz
Unit: ms Setting range: |0 - 1000
Format: DEC Data size: |16-bit
Settings:

0: disable this function.

Address: 010EH

P1.007 Torque command smoothing constant (low-pass filter) 010FH
Default: 0 Control mode: [T/ Tz
Unit: ms Setting range: |0 - 1000
Format: DEC Data size: |16-bit
Settings:

0: disable this function.

Address: 0110H

P1.008 Position command smoothing constant (low-pass filter) 0111H
Default: 0 Control mode: |PT /PR
Unit: 10 ms Setting range: |0 - 1000
Format: DEC Data size:  |16-bit
Example: |11 =110 ms
Settings:

0: disable this function.
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Add : 0112H
P1.009 Internal Speed command 1 / internal speed limit 1 ress 0113H
Default: 1000 Control mode: > | 52 Internal Speed command 1
T/ Tz: internal speed limit 1
Unit: 0.1 rpm Setting range: -60000 to +60000
Format: DEC Data size: |32-bit
Internal Speed command: 120 = 12 rpm
Example: |Internal speed limit: positive and negative values are identical. Refer to the following
descriptions.
Settings:

Internal Speed command 1: first internal Speed command.

Internal speed limit 1: first internal speed limit.

Example of internal speed limit:

Speed limit value of P1.009

Valid speed range

Speed limit in forward
direction

Speed limit in reverse
direction

1000

-1000

-100 to 100 rpm

100 rpm

-100 rpm

Address: 0114H
P1.010 Internal Speed command 2 / internal speed limit 2 0115H
] _|S/Sz: internal Speed command 2
Default: 2000 Control mode: T/ Tz: internal speed limit 2
Unit: 0.1 rpm Setting range: |-60000 to +60000
Format: DEC Data size: |32-bit
Internal Speed command: 120 = 12 rpm
Example: |Internal speed limit: positive and negative values are identical. Refer to the following
descriptions.
Settings:

Internal Speed command 2: second internal Speed command.

Internal speed limit 2: second internal speed limit.

Example of internal speed limit:

Speed limit value of P1.010

Valid speed range

Speed limit in forward
direction

Speed limit in reverse
direction

1000

-1000

-100 to 100 rpm

100 rpm

-100 rpm
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Add : 0116H
P1.011 Internal Speed command 3 / internal speed limit 3 ress 0117H
) /S /8z: internal Speed command 3
Default: 3000 Control mode: T/ Tz internal speed limit 3
Unit: 0.1 rpm Setting range: -60000 to +60000
Format: DEC Data size: |32-bit
Internal Speed command: 120 = 12 rpm
Example: |Internal speed limit: positive and negative values are identical. Refer to the following
descriptions.
Settings:

Internal Speed command 3: third internal Speed command.

Internal speed limit 3: third internal speed limit.

Example of internal speed limit:

Speed limit value of P1.011

Valid speed range

Speed limit in forward
direction

Speed limit in reverse
direction

1000

-1000

-100 to 100 rpm

100 rpm

-100 rpm

Address: 0118H
P1.012 Internal Torque command 1 / internal torque limit 1 0119H
) _|T/Tz: internal Torque command 1
Default: 100 Control mode: o) bR /S /Sz: internal torque limit 1
Unit: % Setting range: |-500 to +500
Format: DEC Data size: |16-bit
Internal Torque command: 30 = 30%
Example: |Internal torque limit: positive and negative values are identical. Refer to the following
descriptions.
Settings:

Internal Torque command 1: first internal Torque command.

Internal torque limit 1: first internal torque limit.

Example of internal torque limit:

Torque limit value of P1.012

Valid torque range

Torque limit in forward
direction

Torque limit in reverse
direction

30

-30

-30 to 30%

30%

-30%
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Address: 011AH

P1.013 Internal Torque command 2 / internal torque limit 2 011BH
) _|T/Tz: internal Torque command 2
Default 100 Control mode: PT/PR /S /8Sz: internal torque limit 2
Unit: % Setting range: |-500 to +500
Format: DEC Data size: |16-bit
Internal Torque command: 30 = 30%
Example: |Internal torque limit: positive and negative values are identical. Refer to the following
descriptions.
Settings:

Internal Torque command 2: second internal Torque command.

Internal torque limit 2: second internal torque limit.

Example of internal torque limit:

Torque limit value of P1.013

Valid torque range

Torque limit in forward
direction

Torque limit in reverse
direction

30

-30 to 30%
-30

30%

-30%

Address: 011CH

P1.014 Internal Torque command 3 / internal torque limit 3 011DH
) _|T/Tz: internal Torque command 3
Default: 100 Control Mode: o1 bR /'S /' Sz: internal torque fimit 3
Unit: % Setting range: |-500 to +500
Format: DEC Data size: |16-bit
Internal Torque command: 30 = 30%
Example: |Internal torque limit: positive and negative values are identical. Refer to the following
descriptions.
Settings:

Internal Torque command 3: third internal Torque command.

Internal torque limit 3: third internal torque limit.

Example of internal torque limit:

Torque limit value of P1.014

Valid torque range

Torque limit in forward

Torque limit in reverse

direction direction
30
-30 to 30% 30% -30%
-30
P1.015 -
P1.018 Reserved
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Address: 0126H
P1.019 Additional function for Capture 0127H
Default: 0x0000 Control mode: |All
Unit: - Setting range: |0x0000 - 0x0101
Format: HEX Data size: [16-bit
Settings:
(ImININ
[
UuzyHXx
X Additional function for Capture Z Reserved
Y Reserved U Reserved
] X: additional function for Capture
Bit| 3 2 1 0
Bit Function Description
0: disable this function. When the number of capturing times
(P5.038) is 0, capturing is complete.
Bit 0 Cycle mode 1: enable this function. When the number of capturing times
(P5.038) is 0, it automatically resets the number of capturing
times to the default setting.
Bit1-Bit3 Reserved -
Address: 0128H
P1.020 Capture - masking range 0129H
Default: 0 Control mode: |All
Unit: Pulse unit of capture source Setting range: |0 to +100000000
Format: DEC Data size: |32-bit
Settings:

When the Capture function is enabled and set to capture multiple points (P5.038 > 1), the system stops

receiving the DI captured signal within this range once the data is captured. The DI captured signal

received within this range is not recognized as valid. Use this function to avoid the system seeing noise

as effective signals within the non-capture range.

I P1.020 masking | P1.020 masking |
| pulse number ! pulse number !
< L) Ll

|
Maskig area
|

N1

h*

After capturing this mark, activate the
masking area.

P1.021 Reserved

8-39



Parameters

ASDA-B3

Address: 012CH

8-40

P1.022 PR command special filter 012DH
Default: 0x0000 Control mode: |PR
Unit: - Setting range: |0x0000 - 0x107F
Format: HEX Data size: |16-bit
Settings:
i
[
Uz YX
Acceleration / deceleration time limit
YX (0 - 1270 ms) A Reserved
= - U Reverse inhibit

[ ] YX: acceleration / deceleration time limit (0 - 1270 ms)

The setting range is 00 to 7F, with the data format as HEX and unit as 10 ms.

If the PR command changes too drastically, it causes mechanical vibration. Set the acceleration /

deceleration time limit (the time required for the motor to accelerate from 0 to 3,000 rpm) with this

function. If the acceleration / deceleration time of the command is shorter than this limit, the filter

takes effect to smooth the acceleration / deceleration which prevents the command from changing

too drastically and causing mechanical vibration. When the filter is functioning, the following error

caused by the smooth command is automatically compensated after the command is smoothed,

so the final position is not deviated.

Example:

Set YX to 12, so the acceleration / deceleration time limit is 180 ms. If the acceleration / deceleration

time of the PR command is shorter than 180 ms, the filter takes effect. If the acceleration /

deceleration time of the PR command is longer than 180 ms, the filter does not take effect.

PR speed command (rpm)
4

Original command

------ Filtered command

— » Time (sec)

Command slows down
and the two commands
overlap

I
U |
"|” Command changes |
drastically so the
filter takes effect

Note: if the command does not slow down, the following error of the internal position exceeds the allowable

range and then triggers AL404.
] Z: reserved

[ | U: reverse inhibit

0: disable this function.
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1: enable this function. When the value of the current position command is lower than that of the
previous position command, the motor does not move.
PR position command (PUU)
A Reverse
command
Reverse inhibit |
function is disabled | |
I
| I
I
| | » Time (sec)
PR position command (PUU) | |
A |
| I
| I
Reverse inhibit — Reverse
function is enabled | ..~ command
| I
| I
! » Time (sec)
P1.023 -
P1.024 Reserved
Address: 0132H
P1.025 Low-frequency vibration suppression frequency (1) 0133H
Default: 1000 Control mode: |PT/PR
Unit: 0.1 Hz Setting range: (10 - 1000
Format: DEC Data size: |16-bit
Example: 150 =15Hz - -
Settings:

Sets the first low-frequency vibration suppression frequency. When you set P1.026 to 0, the first

low-frequency vibration suppression filter is disabled.

Address: 0134H

P1.026 Low-frequency vibration suppression gain (1) 0135H
Default: 0 Control mode: |PT /PR
Unit: - Setting range: 0-9
Format: DEC Data size:  |16-bit
Settings:

Sets the gain of the first low-frequency vibration suppression. The higher the value, the better the

position response. If you set the value too high, the motor may not operate smoothly. The suggested

value is 1. Set P1.026 to 0 to disable the first low-frequency vibration suppression filter.
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P1.027 Low-frequency vibration suppression frequency (2) Address: g:g-sln
Default: 1000 Control mode: PT/PR
Unit: 0.1 Hz Setting range: |10 - 1000
Format: DEC Data size: |16-bit
Example: 150 =15 Hz - -
Settings:

Sets the second low-frequency vibration suppression frequency. When you set P1.028 to 0, the second

low-frequency vibration suppression filter is disabled.

Address: 0138H

P1.028 Low-frequency vibration suppression gain (2) 0139H
Default: 0 Control mode: |PT /PR
Unit: - Setting range: |0 -9
Format: DEC Data size: |16-bit
Settings:

Sets the gain of the second low-frequency vibration suppression. The higher the value, the better the

position response. If you set the value too high, the motor may not operate smoothly. The suggested

value is 1. Set P1.028 to 0 to disable the second low-frequency vibration suppression filter.

Address: 013AH

P1.029 Auto low-frequency vibration suppression mode 013BH
Default: 0 Control mode: |PT /PR
Unit: - Setting range: |0 - 1
Format: DEC Data size: |16-bit
Settings:

0: disable the automatic low-frequency vibration detection function.

1: disable the function automatically after vibration suppression. The value resets to 0 automatically.

Auto mode setting description:

When the value is 1, vibration suppression is in automatic mode. When the vibration cannot be detected

or the vibration frequency is stable, the system automatically resets the parameter to 0 and saves the

vibration suppression frequency to P1.025.

Address: 013CH

P1.030 Low-frequency vibration detection 013DH
Default: 8000 Control mode: |PT /PR

Unit: pulse Setting range: |1 - 128000
Format: DEC Data size:  |32-bit
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Settings:

When enabling automatic vibration suppression (P1.029 = 1), the system automatically finds the
detection level. The lower the value, the more sensitive the detection, but the system may misjudge
noise or treat other low-frequency vibrations as frequencies to be suppressed. If the value is high,
the system is less likely to misjudge, but if the mechanical vibration is small, the system may not

properly detect low-frequency vibrations.

P1.031 Reserved
P1.032 Motor stop mode Address: g::g:
Default: 0x0000 Control mode: |All
Unit: - Setting range: |0x0000 - 0x0020
Format: HEX Data size: |16-bit
Settings:
U000
Uz vx
X Reserved Z Reserved
Y Dynamic brake operation options U Reserved

B Y: options for using the dynamic brake when the servo is in the Servo Off state or an alarm

(including EMGS) occurs

Bit| 7 6 5 4

Bit Function Description
Options for stopping the motor when the servo is in the Servo
Off state or an alarm (including EMGS) occurs
Dynamic brake Bit 5 = 0 and Bit 4 = 0: use dynamic brake
Bit 5, Bit 4 operation options Bit 5 = 0 and Bit 4 = 1: motor runs freely
Bit 5 = 1 and Bit 4 = 0: use dynamic brake first, then let the
motor run freely once the speed is slower
than the value of P1.038
. 0: disable this function
Trigger stop . .
: 1: when P1.043 is a negative value and AL022 occurs, the servo
Bit 6 command when . h
ALO22 occurs drive commands the motor to decelerate to 0 in the Servo On
state
Bit 7 Reserved -

When the motor reaches PL (CCWL) or NL (CWL), refer to P5.003 for setting the deceleration time.
If you set the deceleration time to 1 ms, the motor stops instantly.
Note: the function of Bit 6 is only available in PT, PR, S, and Sz modes and is effective only when P1.043 is a

negative value.

P1.033 Reserved
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Address: 0144H

P1.034 S-curve acceleration constant 0145H
Default: 200 Control mode: S/ Sz
Unit: ms Setting range: |1 - 65500
Format: DEC Data size: 16-bit
Settings:

P1.034, P1.035, and P1.036 represent the acceleration time for the Speed command from zero to the

rated speed. You can set each parameter individually. When using an internal command, if you set

P1.036 to 0, the acceleration and deceleration follow a trapezoid-curve; when using an analog

command, you must set P1.036 larger than 0 so that the acceleration and deceleration follow a

trapezoid-curve.

Address: 0146H

P1.035 S-curve deceleration constant 0147H
Default: 200 Control mode: |S/ Sz
Unit: ms Setting range: |1 - 65500
Format: DEC Data size: |16-bit
Settings:

P1.034, P1.035, and P1.036 represent the deceleration time for the Speed command from the rated

speed to zero. You can set each parameter individually. When using an internal command, if you set

P1.036 to 0, the acceleration and deceleration follow a trapezoid-curve; when using an analog

command, you must set P1.036 larger than 0 so that the acceleration and deceleration follow a

trapezoid-curve.

Address: 0148H

P1.036 S-curve acceleration / deceleration constant 0149H
Default: 0 Control mode: PR/S/Sz
Unit: ms Setting range: |0 - 65500
Format: DEC Data size: |16-bit
Settings:
0: disable this function.
Acceleration / deceleration constant of S-curve:
Speed
_____________ T T T T
| | | |
| | | |
| | | |
| | | |
| | | |
I I I I I Time
T 1 T T T T 1 ™ (ms)
—— e s g
P1.036 P1.034 P1.036 P1.036 P1.035 P1.036
2 2 2 2 2 2
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P1.034: set the acceleration time for the trapezoid-curve.

P1.035: set the deceleration time for the trapezoid-curve.

P1.036: set the smoothing time for the S-curve acceleration and deceleration.

You can set P1.034, P1.035, and P1.036 individually. Even if you set P1.036 to 0, the acceleration and

deceleration still follow a trapezoid-curve.

Note the following error compensation:

P1.036 =0 P1.036 =1 P1.036 > 1
Smoothing function for Disabled Disabled Enable
S-curve
Following error Disabled Enable Determined by P2.068.X
compensation function

Address: 014AH

P1.037 Load inertia ratio 014BH
%:t):rrfzt(i:c;r:l Panel / software |Communication | Control mode: |All
Default: gg (B3-F) gczBS-F) Data size: | 16-bit
Unit: 1 times 0.1 times - -
Setting range: 0.0 - 200.0 0-2000 - -
Format: One decimal DEC - -
Example: 1.5=1.5times 15 =1.5times - -
Settings:

Load inertia ratio of servo motor (rotary motor): (J_load / J_motor)

J_motor: moment of inertia of the servo motor

J_load: total equivalent moment of inertia of external mechanical load

Address: 014CH

P1.038 Zero speed range 014DH
(.)peratlor? Panel / software |Communication | Control mode: |All
interface:
Default: 10.0 100 Data size: |16-bit
Unit: 1 rpm 0.1 rpm - -
Setting range: 0.0 - 200.0 0-2000 - -
Format: One decimal DEC - -
Example: 1.5=1.5rpm 15=1.5rpm - -
Settings:

Sets the range for the zero-speed signal (ZSPD). When the forward or reverse speed of the motor is

slower than this value, the zero-speed signal is triggered and DO.ZSPD is on.
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P1.039 Target speed detection level Address: g::E:
Default: 3000 Control mode: All
Unit: rpm Setting range: 0 - 30000
Format: DEC Data size: |16-bit
Settings:

When the forward or reverse speed of the motor is faster than this value, the target speed signal is

triggered and DO.TSPD is on.

First set of maximum rotation speed for analog Speed Address: 0150H

P1.040 command 0151H
Default: 3000 Control mode: |S/T
Unit: rpm Setting range: 0 - 50000
Format: DEC Data size: |32-bit
Settings:

Maximum rotation speed for analog Speed command:

Speed mode:

Voltage inputxSetting value
10

Speed control command =
Set the rotation speed corresponding to 10V (maximum voltage) for the analog speed control
command. If the value is 2000 and the external voltage input is 5V, then the speed control command is

1000 rpm.

5Vx2000 rpm

Speed control command = =1000 rpm

Torque mode:

Voltage inputxSetting value
10

Speed limit command =
Set the rotation speed corresponding to 10V (maximum voltage) for the analog speed limit command.

If the value is 2000 and the external voltage input is 5V, then the speed limit command is 1000 rpm.

Speed limit command =

5Vx2000 rpm
10

=1000 rpm

Address: 0152H

P1.041 A Maximum output for analog Torque command 0153H
Default: 100 Control mode: |All
Unit: % Setting range: |-1000 to 1000
Format: DEC Data size: |16-bit
Settings:

Torque mode:

Set the torque corresponding to 10V (maximum voltage) for the analog torque command.
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In Speed, PT, and PR modes:

Set the torque limit corresponding to 10V (maximum voltage) for the analog torque limit.

Voltage inputxSetting value Unit: ©
nit:
m ( %)

Torque limit command =

Example:

If P1.041 =10

When the external analog voltage input is 10V, the torque control command = 1V19 ~ 10%
When the external analog voltage input is 5V, the torque control command = S0 = 59,

Address: 0154H

P1.042 Enable delay time for magnetic brake 0155H
Default: 0 Control mode: |All
Unit: ms Setting range: |0 - 1000
Format: DEC Data size: |16-bit
Settings:

Sets the delay time from Servo On status to the activation of the magnetic brake signal (DO: 0x08, BRKR).

ON
OFF OFF
SON
|
} ON
OFF |
BRKR‘%
<
Motor speed (P1.042)
(PLO3®)|__ N
ZSPD

Note:

1. If the delay time specified in P1.042 has not passed yet and the motor speed is slower than the value of P1.038,
the magnetic brake signal (BRKR) is disabled.

2. If the delay time specified in P1.042 has passed and the motor speed is faster than the value of P1.038,

the magnetic brake signal (BRKR) is disabled.

Address: 0156H

P1.043 Disable delay time for magnetic brake 0157H
Default: 0 Control mode: |All
Unit: ms Setting range: |-1000 to 1000
Format: DEC Data size:  |16-bit
Settings:

Sets the delay time from Servo Off status to the deactivation of the magnetic brake signal (DO: 0x08,

BRKR). Refer to P1.042 for the detailed diagram.

Note: if P1.043 is a negative value and the servo is off due to an alarm (except for AL022) or emergency stop,

this setting does not function. This is equivalent to setting the delay time to 0.
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P1.044 A E-Gear ratio (numerator) (N1) Address: 81 gg:
Default: 16777216 Control mode: PT /PR
Unit: pulse Setting range: |1 to (22°-1)
Format: DEC Data size: |32-bit
Settings:

For the E-Gear ratio setting, refer to Section 6.2.5. For multiple E-Gear ratio (numerator) settings,

refer to P2.060 - P2.062.

Note: do not change the setting in the Servo On state.

Address: 015AH

P1.045 A E-Gear ratio (denominator) (M) 015BH
Default: 100000 Control mode: PT /PR
Unit: pulse Setting range: |1 to (23'-1)
Format: DEC Data size:  |32-bit
Settings:

If the setting is incorrect, the servo motor is prone to sudden unintended acceleration. Follow these
instructions.

Setting of pulse input:

Command pulse input Positi d
p put| N |Position comman f2=f1 X%
f1 M f2

Command pulse inputrange: 1/4 < Nx/M < 262144.

For the E-Gear ratio setting, refer to Section 6.2.5.

Note: do not change the setting in the Servo On state.

P1.046 A Encoder pulse number output Address: g:gg:
Default: 2500 Control mode: All
Unit: pulse Setting range: |1 - 536870912
Format: DEC Data size:  |32-bit
Settings:

The number of single-phase pulse outputs per revolution. The maximum output frequency of the

hardware is 19.8 MHz.

Note:

In the following circumstances, pulse output of the encoder may exceed the maximum allowable output pulse
frequency of the drive, causing AL018:

1. Encoder error

2. The motor speed is faster than P1.076.

3. IfP1.074.Y = 0 and P1.097 = 0, motor speed (rpm)/60 x P1.046 x 4 > 19.8 x 108
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Address: 015EH

P1.047 Speed reached (DO.SP_OK) range 015FH
Default: 10 Control mode: |S/ Sz
Unit: rpm Setting range: 0 - 300
Format: DEC Data size: |16-bit
Settings:

In Speed mode, when the deviation between the Speed command and the motor feedback speed is
less than this parameter and the difference reaches the time set in P1.049, the digital output
DO.SP_OK (DO code: 0x19) is on.

Note: when the deviation between the Speed command and the motor feedback speed exceeds the range set in

P1.047, the system recalculates the duration.

Diagram:

( 1. Speed command

L 2. Feedback speed e 3. Obtain absolute value
v

4. Determine if the
absolute value of speed
deviation is smaller than

P1.047

| 5.D0O.SP_OKison 1 6. DO.SP_OK is off ]

1. Speed command: the command that you input without acceleration or deceleration, rather than the
command from the front end speed circuit. Its source is from the register.

2. Feedback speed: the actual speed of the motor which has been filtered.

3. Obtain the absolute value.

4. Determine whether the absolute value of the speed deviation is smaller than the parameter value.
If you set the parameter to 0, DO.SP_OK is always off. If the absolute value is smaller than the

parameter, DO.SP_OK is on, otherwise it is off.

Address: 0160H

P1.048 Motion reached (DO.MC_OK) operation selection 0161H
Default: 0x0000 Control mode: PR
Unit: - Setting range: ' 0x0000 - 0x0011
Format: HEX Data size: |16-bit
Settings:

Control selection of digital output DO.MC_OK (DO code: 0x17).

o
UuzyH=X
X DO output hold option VA Reserved
Y Position deviation alarm (AL380) option U Reserved
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[ ] X: DO output hold option
0: output status is not retained

1: output status is retained

] Y: position deviation alarm (AL380) option
0: AL380 not functioning
1: AL380 functioning

Diagram:

1. Position command
triggered
2.DO.Cmd_OK '

DLY

3. Command oum
4. DO.TPOS — I‘—l_*l__\_,_l_,—

5. DO.MC_OK
- P1.048.X = 0: output not retained

6. DO.MC_OK P1.048.X = 1: output retained | / P1.048Y = 1
7

7. Keep activated
after first time on

8. AL380 triggered

Description:

1. Command triggered: new PR command is effective. Command 3 starts and clears signals 2, 4, 5,
and 6 simultaneously. Command triggering source: DI.CTRG, DI.EV1/EV2,
and P5.007 (triggered through software).

2. DO.Cmd_OK: indicates whether command 3 is complete, and can be set with a delay time (DLY)

with parameters.

3. Command output: output the profile of the Position command based on the setting for acceleration

or deceleration.

4. DO.TPOS: indicates whether position error of the servo drive is within the range set in P1.054.

5. DO.MC_OK: Position command output and servo positioning completed, which indicates that

DO.Cmd_OK and DO.TPOS are both on.

6. DO.MC_OK (retains digital output status): same as 5, except that once this DO is on, its status is

retained regardless of the signal 4 status.

7. Can only select either signal 5 or signal 6 to output, and the choice is specified in P1.048.X.

8. Position deviation: when event 7 occurs, if signal 4 (or 5) is off, it means the position has deviated

and AL380 can be triggered. Use P1.048.Y to set whether AL380 is functioning.
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Address: 0162H

P1.049 Accumulated time to reach desired speed 0163H
Default: 0 Control mode: |S/ Sz
Unit: ms Setting range: 0 - 65535
Format: DEC Data size: |16-bit
Settings:

Refer to the description of P1.047.

P1.050 -
P1.051 Reserved
Add : 0168H
P1.052 Regenerative resistor value ress 0169H
Default: Determlngd by the model. Refer to Control mode: All
the following table.
Unit: Ohm Setting range: |Refer to the following note.
Format: DEC Data size:  |16-bit
Settings:
Model Default (Q) Model Default (Q)
1.5 kW or below 100 2 - 3 kW (included) 20

Refer to the description of P1.053 for the parameter values when connecting the regenerative resistor

through different methods.

Note:
Model Setting range Model Setting range
750 W or below 60 - 750 2-3kw 15-750
1-1.5kwW 30-750 - -
Address: 016AH
P1.053 Regenerative resistor capacity 016BH
Default: Determln(_ed by the model. Refer to Control mode: Al
the following table.
Unit: Watt Setting range: |0 - 3000
Format: DEC Data size: |16-bit
Settings:
Model Default (Watt) Model Default (Watt)
200 W or below 0 2 - 3 kW (included) 80
400 W - 1.5 kW 40 - -

8-51



Parameters ASDA-B3

Setting the parameter value when connecting the regenerative resistor with different methods:

External regenerative resistor Setting

External
regenerative resistor

Ps Setting:
w100 P1.052 = 10 (Q)
1w, 10 P1.053 = 1000 (W)
C

External regenerative
resistor (in series)

P
1 KW, 100 Setting:
P1.052 = 20 (Q)
P1.053 = 2000 (W)
1 kw, 10Q
C

External regenerative
resistor (in parallel)

Ps Setting:
P1.052 =5 (Q)
1kw, 10Q 1 kw, 10Q P1.053 = 2000 (W)
C

P1.054 Pulse range for position reached Address: g:: gg:
Default: 167772 Control mode: |PT /PR
Unit: pulse Setting range: |0 - 1000000
Format: DEC Data size: |32-bit
Settings:

In Position (PT) mode, when the deviation pulse number is smaller than the range set by P1.054,
DO.TPOS is on.
In Position Register (PR) mode, when the deviation between the target position and the actual motor

position is smaller than the range set by P1.054, DO.TPOS is on.

Example:
For a rotary motor, if P1.054 = 167772 and the deviation is less than 167,772 pulses, which equals 0.01
turns (167772 / 16777216 = 0.01), then DO.TPOS is on.

P1.055 Maximum speed limit Address: g:gE:
Default: Rated speed Control mode: |All
Unit: rpm Setting range: |0 to maximum speed
Format: DEC Data size: |16-bit
Settings:

Sets the maximum speed of the servo motor.
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Address: 0170H

P1.056 Motor output overload warning level 0171H
Default: 120 Control mode: |All
Unit: % Setting range: |0 - 120
Format: DEC Data size: |16-bit
Settings:

When the value is 0 - 100 and the servo motor continuously outputs load that is higher than the setting

of P1.056, the pre-warning signal for overload (DO code: 0x10, OLW) is on. If the value is over 100,

this function is disabled.

Address: 0172H

P1.057 Motor hard stop (torque percentage) 0173H
Default: 0 Control mode: |All
Unit: % Setting range: |0 - 300
Format: DEC Data size:  |16-bit
Settings:

Sets the protection level. For the percentage of rated torque, set the value to 0 to disable the function

and set the value to 1 or above to enable the function.

Address: 0174H

P1.058 Motor hard stop (protection time) 0175H
Default: 1 Control mode: |All
Unit: ms Setting range: |1 - 1000
Format: DEC Data size: |16-bit
Settings:

Sets the protection time: when the motor reaches the protection level and the protection time is

exceeded, ALO30 occurs.

Note: this function is only suitable for non-contactable uses, such as electrical discharge machines (set P1.037

correctly).
P1.059 Speed command - moving filter (LIRS g:;g:
Qperatlor_1 Panel / software |Communication | Control mode: |S
interface:
Default: 0.0 0 Data size: |16-bit
Unit: 1ms 0.1 ms - -
Format: One decimal DEC - -
Setting range: 0.0 - 4.0 0-40 - -
Example: [1.5=1.5ms 15=1.5ms - -
Settings:

0: disable this function.
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P1.006 is the low-pass filter and P1.059 is the moving filter. The difference between them is that the
moving filter can smooth the beginning and end of the step command, while the low-pass filter can only
smooth the command at the end.

Therefore, if the speed loop receives the command from the controller for the position control loop, then
the low-pass filter is recommended. If the setting is only for the speed control, then use the moving filter
for better smoothing.

Original step analog
Speed command

Holding time \

_> 4_
Command that has
gone through analog
speed linear filtering
P1.060 -
P1.061 Reserved
A :017CH
P1.062 Percentage of friction compensation ddress 317(D:H
Default: 0 Control mode: |PT/PR/S/Sz
Unit: % Setting range: 0 - 100
Format: DEC Data size: |16-bit
Settings:

Sets the level of friction compensation. For the percentage of rated torque, set the value to 0 to disable

the function and set the value to 1 or above to enable the function.

P1.063 Constant of friction compensation Address: g:;EH
Default: 1 Control mode: |PT/PR/S/Sz
Unit: ms Setting range: |1 - 1000
Format: DEC Data size: |16-bit
Settings:

Sets the smoothing constant of friction compensation.
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P1.064 Analog position command: activation control Address: g:ggll:ll
Default: 0x0000 Control mode: |PT
Unit: - Setting range: ' 0x0000 - 0x0011
Format: HEX Data size: |16-bit
Settings:
i
o
Uz vx
X tngtt;r;g; If(c;gr’ Z%sri]t;?n command issued by 7 Reserved
Y Initial position setting U Reserved
] X: setting for position command issued by the analog signal
0: disable
1: enable
] Y: initial position setting

0: after the servo is on, the motor regards the current position as the position when the voltage is OV.

Then the motor will operate to the position according to the command issued by analog input.

Motor position (Turn)
A

The motor operates to the
position corresponding to the
current voltage command
when this function is executed

The current position is

Analog input

regarded as the position

- Current
when the voltage is OV

command (V)

command level

1: after the servo is on, if the command level is not changed, the motor does not operate.

The position the motor stops at is the position corresponding to the current command level.

Motor position (Turn)

Motor current|

position
The position |
corresponding
to OV is not Command level
changed

The motor does not operate if the
command level is not changed
I when this function is executed

Analog input
command (V)
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P1.065 Smooth constant of analog Position command Address: g:ggn
Default: 1 Control mode: |PT
Unit: 10 ms Setting range: |1 - 1000
Format: DEC Data size: |16-bit
Settings:

The smooth constant of analog Position command is only effective to analog Position command.

Address: 0184H

P1.066 Maximum rotation number of analog Position command 0185H
%T::fztg: Panel / software \Communication | Control mode: [PT
Default: 0.0 0 Data size: |16-bit
Unit: 1 cycle 0.1 cycle - -
Format: One decimal DEC - -
Setting range: |0.0 - 200.0 0-2000 - -
Example: [1.5=1.5cycles |15=1.5cycles - -

Settings:

Rotation number setting when the maximum voltage (10V) is input to the analog Position command.
If the setting on the panel is 3.0 and the external voltage input is +10V, then the Position command is
+3 cycles. If the input is +5V, then the Position command is +1.5 cycles. If the input is -10V, then the
Position command is -3 cycles.

Position control command = Input voltage x Set value / 10

P1.067 Reserved

Address: 0188H

P1.068 Position command - moving filter 0189H
Default: 4 Control mode: |PT /PR
Unit: ms Setting range: 0 - 100
Format: DEC Data size: |16-bit
Settings:

0: disable this function.

The moving filter smooths the beginning and end of the step command, but it also delays the command.
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Original Position
command
Holding time \
Command that
has gone through
moving filter
P1.069 -
P1.073 Reserved
A : 0194H
P1.074 | Output source of OA/ OB/ OZ ddress: 0 o
Default: 0x0000 Control mode: |PT
Unit: - Setting range: |0x0000 - 0x0030
Format: HEX Data size: [16-bit
Settings:
2
I
UuzyH=X
X Reserved VA Reserved
Y Selection of OA/ OB / OZ output source U Reserved

] Y: selection of OA/ OB / OZ output source

0: output source is from the encoder connected to CN2

1: reserved

2: output source is the pulse command from CN1

(If P1.097 = 0, the output ratio has to be 1 : 1. If you need to change the output ratio, refer to

the settings of P1.046 and P1.097.)

P1.075 Reserved
P1.076 A Maximum speed for encoder output (OA, OB) Address: g:gg:
Default: 5500 Control mode: |All
Unit: rpm Setting range: |0 - 6000 (0: disable this function)
Format: DEC Data size: |16-bit
Settings:

The reference value of the filtered maximum speed which is actually input to the motor.
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P1.077 -
P1.080 Reserved
Second set of maximum rotation speed for analog Speed | Address: 01A2H
command
Default: Rated speed Control mode: |S/T
Unit: rpm Setting range: |0 - 50000
Format: DEC Data size: |32-bit
Settings:

Refer to the description of P1.040.

Address: 01A4H

P1.082 Filter switching time between P1.040 and P1.081 01A5H
Default: 0 Control mode: |S/T
Unit: ms Setting range: |0 - 1000 (0: disable this function)
Format: DEC Data size:  |16-bit
Settings:
0: disable this function.
P1.083 Abnormal analog input voltage level Address: g:ﬁg:
Default: 0 Control mode: |S
Unit: mV Setting range: |0 - 12000 (0: disable this function)
Format: DEC Data size:  |16-bit
Settings:

When the absolute value of the analog input voltage is higher than this set parameter for more than

50 ms, AL042 occurs. The comparison value for this parameter is the original analog input voltage

which has not been changed by an offset value through P4.022 (analog speed input offset).

T,I ?08:6' Reserved
P1.087 Torque homing - torque level detection Address: g:ﬁE:
Default: 1 Control mode: PR
Unit: % Setting range: (1 - 300
Format: DEC Data size: |16-bit
Settings:

This setting is only for the torque homing mode. As shown in the following figure, after homing is

triggered, the motor runs in one direction and reaches the protector. The servo drive then outputs a

larger motor current in order to counter the external force. The servo drive uses P1.087 and P1.088 as

the conditions for homing. Since the hard stops are not always the same, it is recommended to return
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to find the Z pulse as the origin.
|:|| Protector | ||:|
Il —
I
( T 1

[
— ! le— Level reached timer P1.088

|
| — — Maximum torgue output

Torque level 10% i
detection - -

P1.087
Torque curve when

the servo searches for
the hard stop Start point

Torque curve when f &
the servo searches for
Z pulse |

Z pulse h

A
)

Note: the actual maximum torque output of the motor is 10% greater than the detected torque level (P1.087).

For example: set P1.087 to 50%, then the maximum torque output of the motor is 60%.

Address: 01BOH

P1.088 Torque homing - level reached timer 01B1H
Default: 2000 Control mode: PR
Unit: ms Setting range: |2 - 2000
Format: DEC Data size:  |16-bit
Settings:

The setting of the level reached timer for the torque homing mode. Refer to P1.087 for the timing

diagram of torque homing mode.

First set of vibration elimination - anti-resonance Address: 01B2H
P1.089 01B3H
frequency
Default: 4000 Control mode: |[PT/PR
Unit: 0.1 Hz Setting range: (10 - 4000
Format: DEC Data size: 16-bit

Settings:

Anti-resonance frequency for the first set of low frequency vibration elimination.

Use this function in flexible machines with low rigidity. The definition of a flexible machine is one for
which when the target position is reached, due to lack of rigidity, the machine vibrates and needs more
time to become stable.

B3 provides two sets of vibration elimination. The first set is P1.089 - P1.091 and the second set is
P1.092 - P1.094. The vibration elimination setting must be obtained through the system module and
enabling the low-frequency analysis option is needed.

Vibration elimination takes effect only when the two dimensional control function is enabled (P2.094
[Bit 12] = 1). After enabling the two dimensional control function, enable the first set of vibration

elimination with P2.094 [Bit 8] and the second set with P2.094 [Bit 9].
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Example:

1. Set P2.094 = 0x110] to enable the first set.

2. Set P2.094 = 0x12[[] to enable the second set.

3. Set P2.094 = 0x130 to enable the first and second sets simultaneously.

Address: 01B4H

P1.090 First set of vibration elimination - resonance frequency 01B5H
Default: 4000 Control mode: |PT /PR
Unit: 0.1 Hz Setting range: (10 - 4000
Format: DEC Data size: |16-bit
Settings:

Resonance frequency for the first set of low frequency vibration elimination.

Address: 01B6H

P1.091 First set of vibration elimination - resonance difference 01B7H
Default: 10 Control mode: |PT /PR
Unit: 0.1dB Setting range: |10 - 4000
Format: DEC Data size:  |16-bit
Settings:

Attenuation rate for the first set of low frequency vibration elimination.

Second set of vibration elimination - anti-resonance

Address: 01B8H

P1.092 frequency 01B9H
Default: 4000 Control mode: |PT/PR
Unit: 0.1 Hz Setting range: (10 - 4000
Format: DEC Data size: |16-bit
Settings:

Anti-resonance frequency for the second set of low frequency vibration elimination. The setting method

is the same as the first set of vibration elimination (P1.089).

Address: 01BAH

P1.093 Second set of vibration elimination - resonance frequency 01BBH
Default: 4000 Control mode: |PT/PR
Unit: 0.1 Hz Setting range: (10 - 4000
Format: DEC Data size: |16-bit
Settings:

Resonance frequency for the second set of low frequency vibration elimination.
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Address: 01BCH

P1.094 Second set of vibration elimination - resonance difference 01BDH
Default: 10 Control mode: PT/PR
Unit: 0.1dB Setting range: 10 - 4000
Format: DEC Data size: |16-bit
Settings:

Attenuation rate for the second set of low frequency vibration elimination.

':,11 ?:956- Reserved
P1.097 A Encoder output denominator (OA, OB) Address: g:gg:
Default: 0 Control mode: |All
Unit: - Setting range: |0 - 160000
Format: DEC Data size: |32-bit
Settings:

1. When P1.074.Y = 0 (output source is from the encoder connected to CN2):

(&) When P1.097 = 0, OA/ OB pulse output refers to the value of P1.046. (Refer to Example 1.)

(b) When P1.097 # 0, OA/ OB pulse output refers to the values of P1.046 and P1.097. (Refer to

Example 2.)

2. When P1.074.Y = 2 (output source is the pulse command from CN1):

(&) When P1.097 = 0, OA/ OB pulse output does not refer to the value of P1.046, but outputs

according to the ratio of 1:1 instead.

(b) When P1.097 # 0, OA/ OB pulse output refers to the values of P1.046 and P1.097. (Refer to

Example 1 (the value must be multiplied by 4 times the frequency):

Example 2.)

When P1.097 = 0 and P1.046 = 2500,

OA / OB output is P1.046 multiplied by 4 times the frequency, which is 10,000 pulses.

Example 2 (the calculated value does not need to be multiplied by 4 times the frequency):

When P1.097 = 7 and P1.046 = 2500,

OA/ OB output =

2500
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P1.098 Disconnection detection protection (UVW) response time Address: g:gg:
Default: 0 Control mode: |All
Unit: ms Setting range: |0, 100 - 800
Format: DEC Data size: |16-bit
Settings:

When the disconnection detection protection (UVW) function is enabled (P2.065 [Bit 9] = 1), select the
detection response time with this parameter.

Set P1.098 to 0 to use the servo's default response time.

When P1.098 is not set to 0, the setting range should be between 100 and 800 as the detection
response time.

Note:

1. Ifitis necessary to shorten the response time, it is recommended that you use this parameter.

2. When the servo is on and the motor does not move (servo drive has not issued the command),

it is recommended that you set this parameter if disconnection detection is needed.

':,11 ?19:0' Reserved
P1.101m Analog monitor output voltage 1 Address: 81 gg:
Default: 0 Control mode: |All
Unit: mV Setting range: |-10000 to 10000
Format: DEC Data size:  |16-bit
Settings:

When you set 6 for the monitor source of P0.003 [YX], then the analog monitor output voltage refers to
the voltage value of P1.101.

Note: the analog monitor output voltage should be within the range of -8V to 8V.

P1.102m Analog monitor output voltage 2 Address: 81 ggn
Default: 0 Control mode: |All
Unit: mV Setting range: |-10000 to 10000
Format: DEC Data size:  |16-bit
Settings:

When you set 7 for the monitor source of P0.003 [YX], then the analog monitor output voltage refers to
the voltage value of P1.102.

Note: the analog monitor output voltage should be within the range of -8V to 8V.
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P1.103 -

P1.110 Reserved

Address: 01DEH
P1.111 Overspeed protection level 01DFH
Default: Maximum motor speed x 1.1 Control mode: |All
Unit: rpm Setting range: |0 to maximum speed

Format: DEC Data size: 32-bit

Settings:

This function is to protect the motor from overspeeding, which can be applied to all control modes.

When the filtered motor speed exceeds this set speed, AL056 is triggered.

Address: 01FOH

P1.112 Single-direction torque limit 01F1H
Default: 500 Control mode: |All
Unit: % Setting range: |-500 to 500
Format: DEC Data size: 16-bit
Settings:

Sets the torque limit for one of the motor operation directions. If the value of P1.112 is smaller than the

values of P1.012 - P1.014, the torque limit changes according to the setting of P1.112. Otherwise,

the torque limit remains unchanged.
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P2.xxx Extension parameters

P2.000 Position control gain Address: ggg?:
Default: 35 Control mode: |PT/PR
Unit: rad/s Setting range: |0 - 2047
Format: DEC Data size: |16-bit
Settings:

Increasing the position control gain can enhance the position response and reduce the deviation in

position control. If you set the value too high, it may cause vibration and noise.

P2.001 Position control gain rate of change Address: gggg:
Default: 100 Control mode: |PT/PR
Unit: % Setting range: (10 - 500
Format: DEC Data size: |16-bit
Settings:

Adjust the rate of change for the position control gain according to the gain switching condition.

Address: 0204H
P2.002 Position feed forward gain ress

0205H
Default: 50 Control mode: |PT /PR
Unit: % Setting range: |0 - 100
Format: DEC Data size: |16-bit
Settings:

If the position control command changes position smoothly, increasing the gain value can reduce the
position following errors. If it does not change smoothly, decreasing the gain value can reduce the
mechanical vibration during operation.

Note: this gain parameter is disabled when the two dimensional control function is on (P2.094 [Bit 12] = 1).

P2.003 Position feed forward gain smoothing constant Address: gggg:
Default: 5 Control mode: |PT/PR
Unit: ms Setting range: 2 - 100
Format: DEC Data size: |16-bit
Settings:

If the position control command changes position smoothly, decreasing the smoothing constant value
can reduce the position following errors. If it does not change smoothly, increasing the smoothing

constant value can reduce the mechanical vibration during operation.
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P2.004 Speed control gain Address: gggg:::
Default: 500 Control mode: |All
Unit: rad/s Setting range: |0 - 8191
Format: DEC Data size: |16-bit
Settings:

Increasing the speed control gain can enhance the speed response. If you set the value too high, it may

cause vibration and noise.

Address: 020AH

P2.005 Speed control gain rate of change 020BH
Default: 100 Control mode: |All
Unit: % Setting range: |10 - 500
Format: DEC Data size: |16-bit
Settings:

Adjust the rate of change for the speed control gain according to the gain switching condition.

Address: 020CH

P2.006 Speed integral compensation 020DH
Default: 100 Control mode: |All
Unit: rad/s Setting range: |0 - 1023
Format: DEC Data size: |16-bit
Settings:

Increasing the value of the integral speed control can enhance the speed response and reduce the

deviation in speed control. If you set the value too high, it may cause vibration and noise.

Address: 020EH

P2.007 Speed feed forward gain 020FH
Default: 0 Control mode: |All
Unit: % Setting range: 0 - 100
Format: DEC Data size: |16-bit
Settings:

If the speed control command changes speed smoothly, increasing the gain value can reduce the speed

following errors. If it does not change smoothly, decreasing the gain value can reduce the mechanical

vibration during operation.
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Add : 0210H
P2.008m Special parameter write-in function ress 0211H
Default: 0 Control mode: |All

Unit:

Setting range: |0 - 501

Format: DEC

Data size: 16-bit

Settings:

Special parameter write-in function:

Code Function
10 Reset all parameters (cycle the power after reset).
20 P4.010 is writable.
22 P4.011 - P4.021 are writable.
30, 35 Save Capture data.
406 Enable forced DO mode.
400 When forced DO mode is enabled, switch back to the normal DO mode.
P2.009 DI response filter time Address: ggg:
Default: 2 Control mode: |All
Unit: ms Setting range: |0 - 20
Format: DEC Data size: |16-bit

Settings:

When environmental interference is high, increasing this value can enhance the control stability.

If you set the value too high, it affects the response time.

P2.010 DI1 functional planning

Address: 0214H
0215H

Default:

0x0101 (B3-L)
0x0100 (B3-F, E, M)

Control mode: |All

Unit:

0x0000 - 0x015F

Setti :
eting range (last two codes are DI codes)

Format: HEX

Data size: 16-bit

Settings:

uooc

uz YX

YX Input function selection VA Input contact: A or B contact

U Reserved

[ ] YX: input function selection

Refer to Table 8.1.

[ ] Z: input contact: A or B contact

0: set this input contact to be normally closed (B contact)

1: set this input contact to be normally open (A contact)

Note that you can use P3.006 to determine the source of the digital signal, which can be either an

external terminal block or the communication parameter P4.007.
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Address: 0216H

P2.011 DI2 functional planning 0217H
) 0x0104 (B3-L) ]
Default: 0x0022 (B3-F, E, M) Control mode: |All
" . _|0x0000 - 0x015F
unit: i Setting range: (last two codes are DI codes)
Format: HEX Data size: [16-bit
Settings:

Refer to the description of P2.010.

Address: 0218H

P2.012 DI3 functional planning 0219H
) 0x0116 (B3-L) )
Default: 0x0023 (B3-F, E, M) Control mode: |All
. . . |0x0000 - 0x015F
Unit: i Setting range: (last two codes are DI codes)
Format: HEX Data size: [16-bit
Settings:

Refer to the description of P2.010.

Address: 021AH

P2.013 DI4 functional planning 021BH
] 0x0117 (B3-L) ]
Default: 0x0021 (B3-F, E, M) Control mode: |All
. . _|0x0000 - 0x015F
Unit: i Setting range: (last two codes are DI codes)
Format: HEX Data size: |16-bit
Settings:

Refer to the description of P2.010.

Address: 021CH

P2.014 DI5 functional planning 021DH
) 0x0102 (B3-L) )
Default: 0x0100 (B3-F, E, M) Control mode: |All
" . ~10x0000 - 0x015F
unit: i Setting range: (last two codes are DI codes)
Format: HEX Data size: |16-bit
Settings:

Refer to the description of P2.010. There is no physical pin for DI5 on B3-F, B3-E, and B3-M models.

DI5 is a virtual digital input which you can use when the number of physical DI points is insufficient and

trigger through communication. You can set this virtual DI for a normally closed contact if the DI has to

switch on as soon as power is applied, such as DI.SON.
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Address: 021EH

P2.015 DI6 functional planning 021FH
) 0x0022 (B3-L) )
Default: 0x0100 (B3-F, E, M) Control mode: |All
0x0000 - 0x015F
Unit: - Setti :
n eHing range (last two codes are DI codes)
Format: HEX Data size: [16-bit
Settings:

Refer to the description of P2.010. There is no physical pin for DI6 on B3-F, B3-E, and B3-M models.

DI6 is a virtual digital input which you can use when the number of physical DI points is insufficient and

trigger through communication. You can set this virtual DI for a normally closed contact if the DI has to

switch on as soon as power is applied, such as DI.SON.

Address: 0220H

P2.016 DI7 functional planning 0221H
) 0x0023 (B3-L) )
Default: 0x0100 (B3-F, E, M) Control mode: |All
. . . |0x0000 - 0x015F
Unit: i Setting range: (last two codes are DI codes)
Format: HEX Data size: [16-bit
Settings:

Refer to the description of P2.010. There is no physical pin for DI7 on B3-F, B3-E, and B3-M models.

DI7 is a virtual digital input which you can use when the number of physical DI points is insufficient and

trigger through communication. You can set this virtual DI for a normally closed contact if the DI has to

switch on as soon as power is applied, such as DI.SON.

Address: 0222H

P2.017 DI8 functional planning 0223H
] 0x0021 (B3-L) ]
Default: 0x0100 (B3-F, E, M) Control mode: All
. . _ |0x0000 - 0x015F
Unit: i Setting range: (last two codes are DI codes)
Format: HEX Data size: |16-bit
Settings:

Refer to the description of P2.010. There is no physical pin for DI8 on B3-F, B3-E, and B3-M models.

DI8 is a virtual digital input which you can use when the number of physical DI points is insufficient and

trigger through communication. You can set this virtual DI for a normally closed contact if the DI has to

switch on as soon as power is applied, such as DI.SON.
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. . Address: 0224H
P2.018 DO1 functional planning 0225H
. 0x0101 (B3-L) .
Default: 0x0100 (B3-F. E, M) Control mode: |All
. . ~10x0000 - 0x013F
unit: i Setting range: (last two codes are DO codes)
Format: HEX Data size: |16-bit
Settings:

2

N

Uz YX

YX | Output function selection

Output contact: A or B contact

Reserved

[ | YX: output function selection

Refer to Table 8.2.

[ | Z: output contact: A or B contact

0: set this output contact to be normally closed (B contact).

1: set this output contact to be normally open (A contact).

Address: 0226H

P2.019 DO2 functional planning 0227H
i 0x0103 (B3-L) .
Default: 0x0100 (B3-F, E, M) Control mode: All
Unit: - Sefting range: 0x0000 - 0x013F

(last two codes are DO codes)

Format: HEX Data size: [16-bit
Settings:
Refer to the description of P2.018.

. . Address: 0228H
P2.020 DO3 functional planning 0229H
) 0x0109 (B3-L) ]
Default: 0x0100 (B3-F, E, M) Control mode: |All
. . _|0x0000 - 0x013F
Unit: i Setting range: (last two codes are DO codes)
Format: HEX Data size: |16-bit

Settings:
Refer to the description of P2.018.
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Address: 022AH

P2.021 DO4 functional planning 022BH
) 0x0105 (B3-L) ]
Default: 0x0100 (B3-F, E, M) Control mode: |All
. . _|0x0000 - 0x013F
Unit: i Setting range: (last two codes are DO codes)
Format: HEX Data size: |16-bit
Settings:

Refer to the description of P2.018.

Address: 022CH

P2.022 DO5 functional planning 022DH
) 0x0007 (B3-L) )
Default: 0x0100 (B3-F, E, M) Control mode: |All
. . . |0x0000 - 0x013F
Unit: i Setting range: (last two codes are DO codes)
Format: HEX Data size: |16-bit
Settings:

Refer to the description of P2.018.

Address: 022EH

P2.023 Notch filter frequency (1) 022FH
Default: 1000 Control mode: |All
Unit: Hz Setting range: |50 - 5000
Format: DEC Data size:  |16-bit
Settings:

The first setting for resonance frequency. This function is disabled if P2.024 is 0. P2.043 and P2.044 are

the second Notch filter parameters.

Address: 0230H

P2.024 Notch filter attenuation level (1) 0231H
Default: 0 Control mode: |All
Unit: -dB Setting range: 0 - 40 (0: disable this function)
Format: DEC Data size: |16-bit
Settings:

The first Notch filter attenuation level. For example, an attenuation level of 5 indicates -5 dB.
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Add : 0232H
P2.025 Resonance suppression low-pass filter ress 0233H
(.)peratior? Panel / software |Communication | Control mode: All
interface:
Default: 1.0 10 Data size: |16-bit
Unit: 1ms 0.1 ms - -
Setting range: 0.0 - 100.0 0-1000 - -
Format: One decimal DEC - -
Example: [1.5=15ms 15=15ms - -

Settings:

Sets the time constant for the low-pass filter for resonance suppression. This function is disabled if

P2.025is 0.

P2.026 Anti-interference gain

Address: 0234H

0235H
Default: 0 Control mode: |All
Unit: rad/s Setting range: |0 - 1023
Format: DEC Data size: |16-bit

Settings:

Increasing this parameter can increase the damping of the speed loop and reduce the speed loop

response. Setting the value of P2.026 to equal P2.006 is recommended. See the following for setting

P2.026:

1. In Speed mode, increase the value of this parameter to reduce speed overshoot.

2. In Position mode, decrease the value of this parameter to reduce position overshoot.

Note: this gain parameter is disabled when the two dimensional control function is on (P2.094 [Bit 12] = 1).

P2.027 Gain switching condition and method selection

Address: 0236H
0237H

Default: 0x0000

Control mode:

All

Unit: - Setting range: |0x0000 - 0x0018
Format: HEX Data size: |16-bit
Settings:
mmo
)
UuzyH=X
X Gain switching condition Reserved
Y Gain switching method Reserved
] X: gain switching condition
X Function
0 Disable gain switching function
1 Signal of gain switching (DI.GAINUP) is on
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Function

In position control mode, position error is larger than P2.029

Frequency of Position command is larger than P2.029

Rotation speed of servo motor is faster than P2.029

Signal of gain switching (DI.GAINUP) is off

In position control mode, position error is smaller than P2.029

Frequency of Position command is smaller than P2.029

o N oo~ w | N X

Rotation speed of servo motor is slower than P2.029

u Y: gain

0: gain

switching method

rate switching

1: integrator switching (switch from P controller to PI controller)

iy Control mode P Control mode S Gain switching
value
P2.000 x 100% o o
. P2 004 x 100% P2.004 x 100% Before switching
P2.000 x P2.001 o
P2 004 x P2.005 P2.004 x P2.005 After switching
] P2.006 x 0%; P2.026 x 0% Before switching
P2.006 x 100%; P2.026 x 100% After switching
Address: 0238H
P2.028 Gain switching time constant 0239H
Default: 10 Control mode: |All
Unit: ms Setting range: |0 - 1000 (0: disable this function)
Format: DEC Data size:  |16-bit
Settings:
Controls the switching of smoothing gain.
Address: 023AH
P2.029 Gain switching condition 023BH
Default: 16777216 Control mode: |All
Unit: pulse; kpps; rpm Setting range: |0 - 50331648
Format: DEC Data size: |32-bit
Settings:

You determine the gain switching (pulse error, kpps, rpm) by the selection of gain switching condition

(P2.027).
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Address: 023CH

P2.030m Auxiliary function 023DH
Default: 0 Control mode: |All
Unit: - Setting range: |-8 to +8
Format: DEC Data size: |16-bit
Settings:
iy Function
value
0 Disable all functions described as follows.

1

Switch servo to Servo On state.

2to4 Reserved.
This setting makes all parameter settings volatile. When there is no need to save the data, this setting
5 can avoid continually writing the parameters to EEPROM and shortening the lifetime of the EEPROM.
You must use this function when controlling through communication.
This setting enables command simulation mode. In this mode, use the DI/O in ASDA-Soft to Servo On
as both the external Servo On signal and the force Servo On of the PR mode in ASDA-Soft cannot
work. Also, the DSP Error (variable Ox6F) is read as 0 and P0.001 only shows the external error code
6 (positive / negative limit, emergency stop).
In this mode, DO.SRDY is on, commands are accepted in each mode and can be observed through
the scope function of the software, but the motor does not operate. Use this mode to examine
command accuracy.
7 Reserved.
Back up all current parameter values to EEPROM, so that the values are retained after power cycling.
8 The panel displays ‘to.rom’ during execution. This feature can also be executed when servo is in the
Servo On state.
-1,-5, -6 Disable the functions of 1, 5, and 6.
-2 to -4,
7.8 Reserved.

Note: set the value to 0 during normal operation. The value returns to 0 automatically after power cycling.

Address: 023EH

P2.031 Bandwidth response level 023FH
Default: 19 Control mode: |All
Unit: - Setting range: |1 - 50
Format: DEC Data size: |16-bit
Settings:

In gain adjustment mode (P2.032), adjust the servo bandwidth with the bandwidth response level

parameter (P2.031). When you increase the bandwidth response level (P2.031), the servo bandwidth

increases as well. Refer to Chapter 5 for adjustment details.
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Add : 0240H

P2.032 Gain adjustment mode ress 0241H

Default: 0x0001 Control mode: 5,

0x0000 (B3-F)
Unit: - Setting range: |0x0000 - 0x0004
Format: HEX Data size: |16-bit
Settings:

The servo drive provides three gain adjustment modes for fine tuning. You can then easily complete

tuning by increasing or decreasing the bandwidth response level (P2.031). Follow the tuning procedure

in Section 5.1.

el Adjustment mode Inertia estimation Parameter
value Manual Auto
P1.037, P2.000,
P2.004, P2.006,
P2.023, P2.024,
Fixed set value of P2.025, P2.043,
0 Manual P2.044, P2.045, N/A
P1.037
P2.046, P2.049,
P2.089, P2.098,
P2.099, P2.101,
P2.102
P1.037, P2.000,
P2.004, P2.006,
P2.023, P2.024,
. . P2.025, P2.043,
1 Gamn?gél;sgment Real-time estimation P2.031 P2.044, P2.045,
P2.046, P2.049,
P2.089, P2.098,
P2.099, P2.101,
P2.102
P2.000, P2.004,
P2.006, P2.023,
P2.024, P2.025,
2 Gain adjustment Fixed set value of P1.037 P2.043, P2.044,
mode 2 P1.037 P2.031 P2.045, P2.046,
P2.049, P2.089,
P2.098, P2.099,
P2.101, P2.102
P2.000, P2.004,
P2.006, P2.023,
Gain adjustment P2.024, P2.025,
5 Mwodmendonsl | Fredsetvalueof iy 2,043, P2.044
control function is ' P2.089 P2.045, P2.046,
enabled) P2.049, P2.098,
P2.099, P2.101,
P2.102
4 GalnrggéuesZment Reset to default gain value

Note: when the two dimensional control function is disabled (P2.094 [Bit 12] = 0), the effect of gain adjustment mode 3

is equivalent to that of gain adjustment mode 2, so setting P2.089 is invalid in that scenario.
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P2.033 Reserved
Add : 0244H

P2.034 Speed command error warning ress 0245H

Default: 5000 Control mode: |S/ Sz

Unit: rpm Setting range: |1 - 30000
Format: DEC Data size: |16-bit
Settings:

In Speed mode, this parameter sets the acceptable difference between the command speed and the

feedback speed. If the difference is greater than this value, ALO07 occurs.

Address: 0246H

P2.035 Excessive deviation of Position command warning 0247H
Default: 50331648 Control mode: |PT /PR
Unit: pulse Setting range: |1 - 1677721600
Format: DEC Data size:  |32-bit
Settings:

In Position mode, this parameter sets the condition of acceptable difference between the command

position and the feedback position. If the difference is greater than this value, ALO09 occurs.

Address: 0248H

P2.036 DI9 functional planning 0249H
Default: 0x0100 Control mode: |All
. . _ |0x0000 - 0x015F
unit: i Setting range: (last two codes are DI codes)
Format: HEX Data size: |16-bit
Settings:

Refer to the description of P2.010. There is no physical pin for DI9 on all models. DI9 is a virtual digital

input which you can use when the number of physical DI points is insufficient and trigger through

commuicaiton. You can set this virtual DI for a normally closed contact if the DI has to switch on as soon

as power is applied, such as DI.SON.
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Address: 024AH

P2.037 DI10 functional planning 024BH
Default: 0x0100 Control mode: All
0x0000 - 0x015F
it: - tti :
Uni Setting range (last two codes are DI codes)
Format: HEX Data size: [16-bit
Settings:

Refer to the description of P2.010. There is no physical pin for DI10 on all models. DI10 is a virtual
digital input which you can use when the number of physical DI points is insufficient and trigger through
communication. You can set this virtual DI for a normally closed contact if the DI has to swtich on as

soon as power is applied, such as DI.SON.

Address: 024CH

P2.038 DI11 functional planning 024DH
Default: 0x0100 Control mode: |All
. . _|0x0000 - 0x015F
Unit: i Setting range: (last two codes are DI codes)
Format: HEX Data size: |16-bit
Settings:

Refer to the description of P2.010. There is no physical pin for DI11 on all models. DI11 is a virtual digital
input which you can use when the number of physical DI points is insufficient and trigger through
communication. You can set this virtual DI for a normally closed conact if the DI has to swtich on as soon

as power is applied, such as DI.SON.

Address: 024EH
P2.039 | DI12 functional planning ddress: 02

Default: 0x0100 Control mode: |All
0x0000 - 0x015F

Unit: - Setti :
n etiing range (last two codes are DI codes)
Format: HEX Data size: |16-bit
Settings:

Refer to the description of P2.010. There is no physical pin for DI12 on all models. DI12 is a virtual
digital input which you can use when the number of physical DI points is insufficient and trigger through
communication. You can set this virtual DI for a normally closed contact if the DI has to switch on as

soon as power is applied, such as DI.SON.
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Address: 0250H

P2.040 DI13 functional planning 0251H
Default: 0x0100 Control mode: |All
0x0000 - 0x015F
it: - tti :
uni Setting range (last two codes are DI codes)
Format: HEX Data size: |16-bit
Settings:

Refer to the description of P2.010. There is no physical pin for DI13 on all models. DI13 is a virtual

digital input which you can use when the number of physical DI points is insufficient and trigger through

communication. You set this virtual DI for a normally closed contact if the DI has to switch on as soon as

power is applied, such as DI.SON.

Address: 0252H

P2.041 DO6 functional planning 0253H
Default: 0x0100 Control mode: |All
. . _|0x0000 - 0x013F
unit: i Setting range: (last two codes are DO codes)
Format: HEX Data size: [16-bit
Settings:
Refer to the description of P2.018.
P2.042 Reserved
. Address: 0256H
P2.043 Notch filter frequency (2) 0257H
Default: 1000 Control mode: |All
Unit: Hz Setting range: |50 - 5000
Format: DEC Data size: |16-bit
Settings:

The second setting for resonance frequency. This function is disabled if P2.044 is 0.

Address: 0258H

P2.044 Notch filter attenuation level (2) 0259H
Default: 0 Control mode: |All
Unit: -dB Setting range: 0 - 40 (0: disable this function)
Format: DEC Data size: |16-bit
Settings:

The second Notch filter attenuation level. A value of 5 indicates -5 dB.
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Address: 025AH

P2.045 Notch filter frequency (3) 025BH
Default: 1000 Control mode: |All
Unit: Hz Setting range: 50 - 5000
Format: DEC Data size: |16-bit
Settings:

The third setting for resonance frequency. This function is disabled if P2.046 is 0.

Address: 025CH

P2.046 Notch filter attenuation level (3) 025DH
Default: 0 Control mode: |All
Unit: -dB Setting range: |0 - 40 (0: disable this function)
Format: DEC Data size:  |16-bit
Settings:
The third Notch filter attenuation level. A value of 5 indicates -5 dB.
P2.047 Auto resonance suppression mode Address: gggE:
Default: 0x0001 Control mode: |All
Unit: - Setting range: |0x0000 - 0x01F2
Format: HEX Data size: |16-bit
Settings:
i
)
Uz vx
X Auto resonance suppression function VA Fixed resonance suppression parameter
Y Fixed resonance suppression parameter U Reserved
] X: auto resonance suppression function
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0: disable auto resonance suppression. After the function is disabled, the existing resonance

suppression parameter values do not change.

1: auto resonance suppression mode 1; when the servo determines it is stable*?, the servo stores

the resonance suppression points to EEPROM (non-volatile memory for parameters) and

disables the auto resonance suppression function (X = 0). Before the servo is stable,

1)

If you cycle power on the servo drive, the found resonance suppression points are lost

and will not be saved. The servo searches for the resonance suppression points again.

2
stored to EEPROM.

®)

If you switch the setting of X from 1 to 0, the known resonance suppression points will be

If you keep the setting of X as 1, the known resonance suppression points will not be

cleared, but they are not written to EEPROM yet. They are written to EEPROM when the

servo determines it is stable.
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2: auto resonance suppression mode 2; when the servo determines it is stable*?, the servo stores

the resonance suppression points to EEPROM (non-volatile memory for parameters). In this

mode, the searching cycle continues until the 5 sets of resonance suppression parameters are

set, then the auto resonance suppression function is disabled (X = 0). Before the servo is stable,

1)

@)

®)

Note:

If you cycle power on the servo drive, the resonance suppression points that are not yet

stored to EEPROM are lost and will not be saved. The resonance suppression points that

have been stored to EEPROM are not affected.

If you switch the setting of X from 2 to 0, the known resonance suppression points will be

stored to EEPROM.

If you keep the setting of X as 2, the known resonance suppression points will not be

cleared, but they are not written to EEPROM yet. They are written to EEPROM when the

servo determines it is stable.

1. If you switch the setting of X from 0 to 1 or 2, the system clears the unfixed Notch filter, and sets the

frequency to 1,000 Hz and the suppression level to 0 dB.

2. The servo determines it is stable when the following conditions are met: resonances have been

suppressed, no other interference that affects the operation is found, and the motor speed is maintained

at above 10 rpm for 3 minutes.

Y: fixed resonance suppression parameter

In auto resonance suppression mode, set the Notch filters to use manual resonance suppression.

Bit| 3 2 1( 0
Bit Function Description
: auto resonance suppression
Bit 0 Notch 1 : lly set the first set of i
auto / manual setting : manually set the first set of resonance suppression
parameters
: auto resonance suppression
Bit 1 Notch 2 : lly set th . d set of i
auto / manual setting : manually set the second set of resonance suppression
parameters
: auto resonance suppression
Bit 2 Notch3 : manually set the third set of resonance suppression
auto / manual setting : Y PP
parameters
Notch 4 : auto resonance suppression
Bit 3 : manually set the fourth set of resonance suppression

auto / manual setting

parameters

| Z: fixed resonance suppression parameter

In auto resonance suppression mode, set the Notch filters to use manual resonance suppression.

Bit| 3 21 1] 0
Bit Function Description
Notch 5 0: auto resonance suppression
Bit 0 1: manually set the fifth set of resonance suppression

auto / manual setting

parameters

Example: if P2.047 = 0x0021, and the auto resonance suppression function is enabled, the servo

searches for the resonance point and suppresses it. When you set Y [Bit 1] to 1, you manually set

the second set of resonance suppression parameters. Then, if the servo finds 2 resonance points,
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it writes the data of the 15t point to the 15! set of resonance suppression parameters and the data

of the 2" point to the 3™ set of resonance suppression parameters. That is, it skips the 2" set of

parameters.
P2.048 Auto resonance detection level Address: ggg?:
Default: 100 Control mode: |All
Unit: - Setting range: |0 - 1000
Format: DEC Data size: |16-bit
Settings:

The smaller this parameter value, the more sensitive it is to resonance. The larger this parameter value,

the less sensitive it is to resonance.

Address: 0262H

P2.049 Speed detection filter and jitter suppression 0263H
?ﬁ:{g&? Panel / software |Communication | Control mode: |All
Default: 1.0 10 Data size: |16-bit
Unit: 1ms 0.1 ms = -
Setting range: (0.0 - 100.0 0-1000 - -
Format: One decimal DEC - -

Example: 1.5=15ms 15=15ms - -

Settings:
Sets the filter for speed estimation. Adjusting this parameter can improve the extent of the speed jitter,
but when the value is too high, the phase margin affecting the speed loop decreases, and thus makes

the system unstable.

Address: 0264H

P2.050 Pulse Clear mode 0265H
Default: 0x0000 Control mode: PT
Unit: - Setting range: |0x0000 - 0x0001
Format: HEX Data size: |16-bit
Settings:

Refer to Table 8.1 for digital input descriptions. Set digital input (DI) as CCLR to enable the Pulse Clear
function. If this DI is on, the accumulated position error is reset to 0.

When P2.050 = 0: DI.CCLR is rising-edge triggered.

When P2.050 = 1: DI.CCLR is level triggered.

P2.051 Reserved
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Address: 0268H

P2.052 A Indexing coordinates scale 0269H
Default: 1000000000 Control mode: |All
Unit: PUU Setting range: 0 - 1000000000
Format: DEC Data size: |32-bit
Settings:

Sets the scale of the indexing coordinates, indexing command position, and indexing feedback position.

If the value is too small, it may cause errors in the indexing coordinates. The ranges of values for

P2.052 are:
P2.052 > 1.05 x Maximum motor speed (rpm) x

P2.052 > 279.62 x Maximum motor speed (rpm) x

60000

16777216

P1.045
P1.044

P1.045
P1.044

Address: 026AH

P2.053 Position integral compensation 026BH
Default: 0 Control mode: |All
Unit: rad/s Setting range: |0 - 1023
Format: DEC Data size: |16-bit
Settings:

Increase the position control integral compensation to reduce the position steady-state errors.

If the value is too high, it may cause position overshoot and noise.

':,22'?05;9' Reserved
P2.060 | E-Gear ratio (numerator) (N2) Address: o278
Default: 16777216 Control mode: PT
Unit: pulse Setting range: |1 to (22°-1)
Format: DEC Data size: |32-bit
Settings:

The numerator of the E-Gear ratio can be selected with DI.GNUMO and DI.GNUM?1 (refer to Table 8.1).

If both DI.GNUMO and DI.GNUM1 are not defined, P1.044 is the default numerator of the E-Gear ratio.

Switch DI.GNUMO and DI.GNUM1 only when the servo is stopped in order to avoid mechanical vibration.

GNUMO, GNUM1

A

1% numerator (P1.044)
2" numerator (P2.060)
3" numerator (P2.061)
4™ numerator (P2.062)

Denominator (P1.045)

Position
command
moving filter
(P1.068)

Smooth filter
(P1.008)

¢ Pulse

Error

Feedback pulse
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Address: 027AH

P2.061 E-Gear ratio (numerator) (N3) 027BH
Default: 16777216 Control mode: PT
Unit: pulse Setting range: |1 to (22°-1)
Format: DEC Data size: |32-bit
Settings:
Refer to the description of P2.060.
Address: 027CH
P2.062 E-Gear ratio (numerator) (N4) 027DH
Default: 16777216 Control mode: PT
Unit: pulse Setting range: |1 to (2°-1)
Format: DEC Data size: |32-bit
Settings:
Refer to the description of P2.060.
P2.063 -
P2.064 Reserved
Address: 0282H
P2.065 Special bit register 0283H
Default: 0x0104 Control mode: |PT/PR/S/Sz
Unit: - Setting range: |0 - OXFFFF
Format: HEX Data size: |-
Settings:
Bit| 7| 6| 51| 4] 3 21110
Bit|15 |14 | 13| 12| 11| 10| 9 | 8
Bit Function Description
Bit 0 - Bit 2 Reserved -
Bit 3 Methods for regenerative 0: determined by the servo’s internal algorithm.
energy consumption 1: determined by the DC Bus voltage.
Bit 4 - Bit 5 Reserved -
Pulse error (pulse
Bit 6 frequency is too high) 0: enable the function.
protection function in PT 1: disable the function.
mode
Bit 7 Reserved -
Bit 8 U, V, W wiring error 0: disable the function.
detection function 1: enable the function.
Bit 9 U, V, W disconnection 0: disable the function.
detection function 1: enable the function.
The ZCLAMP function is enabled when all the following
conditions are met.
Bit 10 ZCLAMP function selection | Condition 1: Speed mode

Condition 2: DI.ZCLAMP is on
Condition 3: motor speed is slower than the value of P1.038
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Bit 10

Bit 10 = 0 and command source is the analog voltage.

The ZCLAMP function uses the analog Speed command without acceleration or deceleration to
determine if this function should be enabled. The motor is clamped at the position where ZCLAMP
conditions are met.

Motor speed
Analog speed command (getore ZCLAMP is established)

Motor speed
(After ZCLAMP is established)

Ve

Bit 10 = 0 and command source is the internal register.

The ZCLAMP function uses the register Speed command with acceleration or deceleration to
determine if this function should be enabled. The motor is clamped at the position where ZCLAMP
conditions are met.

Motor speed

(Before ZELAMP is established) *"2/2¢ speed command

Motor speed
(After ZCLAMP is established)

W

Bit 10 = 1 and command source is the analog voltage.

ZCLAMP function uses the analog Speed command without acceleration / deceleration to determine if
this function is enabled. When ZCLAMP conditions are met, the motor speed decelerates to 0 rpm by
S-curve deceleration. If ZCLAMP conditions are not met, the motor follows the analog Speed command
through the S-curve.

Motor speed
(Before ZCLAMP is established) Analog speed command

Motor speed
(After ZCLAMP is established)

8-83



Parameters ASDA-B3
Motor speed
(Before ZCLAMP is established)
Analog speed command
Motor speed

(After ZCLAMP

‘ is established)

|

u Bit 10 = 1 and command source is the internal register.

ZCLAMP function uses the register Speed command with acceleration or deceleration to determine if
this function should be enabled. When ZCLAMP conditions are met, the motor speed is set to 0 rpm.

Motor speed

(Before ZCLAMP is established)

&

Register speed
command

, Motor speed
\ (After ZCLAMP
\ is established)

Bit

Function

Description

Bit 11

Pulse inhibit function switch

N

: disable PL / NL pulse inhibit function.

In PT mode, the servo drive receives pulse position
commands for both positive- and negative-direction
operations whether the motor reaches the NL or PL.

: enable PL / NL pulse inhibit function.

In PT mode, if the motor reaches the PL, the servo drive
receives pulse position commands for negative-direction
opertaion and stops receiving pulse position commands

for positive-direction operataion.

In PT mode, if the motor reaches the NL, the servo drive
receives pulse position commands for positive-direction

operation and stops receiving pulse position commands

for negative-direction operation.

Bit 12

Leak phase detection
function

: enable the leak phase (AL022) detection function.
: disable the leak phase (AL022) detection function.

Bit 13

Encoder output error
detection function

: enable encoder output error (AL018) detection function.
: disable encoder output error (AL018) detection function.

Bit 14

Reserved

Bit 15

Friction compensation mode
selection

: the compensation value remains unchanged when motor

speed is slower than the value of P1.038.

: the compensation value reduces to 0 when motor speed is

slower than the value of P1.038.
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Address: 0284H

P2.066 Special bit register 2 0285H
Default: 0x0000 Control mode: |PT/PR/S/Sz
Unit: - Setting range: |0x0000 - 0x187F
Format: HEX Data size: [16-bit
Settings:
Bit | 7 6 5 4 3 2 1 0
Bit| 15|14 | 13| 12| 11| 10| 9 8
Bit Function Description
Bit O - Bit 1 Reserved
: enable the function, so the low voltage error is not cleared
Bit 2 Low voltage error automatically.
(ALOO03) latch switch : disable the function, so the low voltage error is cleared
automatically.
Bit 3 Reserved
. AL044 qetection (servo : enable the function.
Bit 4 function overload - disable the functi
warning) function switch - disable the function.
Bit 5 Reserved
: disable the function, so leak phase error (AL022) is cleared
. automatically.
Bit Leak ph latch
it6 eak phase sror faic : enable the function, so leak phase error (AL022) is not
cleared automatically.
Bit 7 - Bit 8 Reserved
Low voltage error - set AL0OO3 as WARN
Bit 9 (AL003) error type - 5¢ as '
selection : set ALOO3 as ALM.
Bit 10 - Bit 11 Reserved
Bit 12 RST leak phase (AL022) : set ALO02 as WARN.
error type selection : set AL002 as ALM.
Bit 13 - Bit 15 Reserved
P2.067 Reserved
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Add : 0288H
P2.068 Following error compensation switch ress 0289H
Default: 0x00000000 Control mode: |All
Unit: - Setting range: |0x00000000 - 0x00000101
Format: HEX Data size: |32-bit
Settings:
High bit Low bit
o L mman
U O
DCBA UuzyH«Xx
A Reserved X Following error compensation switch
B Reserved Y Reserved
C Reserved VA DI.STP triggering method
D Reserved U Reserved

] X: following error compensation switch (functions under the condition of P1.036 > 1)

0: disable following error compensation

1: enable following error compensation

[ ] Z: DI.STP triggering method

0: DI.STP is rising-edge triggered

1: DI.STP is level triggered
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position is lost

P2.069e Absolute encoder Address: gggg:
Default: 0x0000 Control mode: All
Unit: - Setting range: [0x0000 - 0x0111
Format: HEX Data size: |16-bit
Settings:
cuminm
)
UuzyH«X
X Operation mode setting VA LZZ%:\;?S;:?;SS function setting when
v Pulse command setting when absolute U Reserved

X: operation mode setting

0: incremental type. An absolute type motor can be operated as an incremental type motor.

1: absolute type. This setting is only applicable to an absolute type motor. If it is used for an

incremental type motor, ALO69 occurs.

Y: pulse command setting when absolute position is lost

0: when AL060 or ALO6A occurs, the system cannot accept a pulse command.

1: when AL060 or ALO6A occurs, the system can accept a pulse command.
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Z*: index coordinates function setting when overflow occurs

0: index coordinates are lost when overflow occurs.

1: index coordinates are not affected by overflow, but absolute coordinates are not retained.

Note: this function is coming soon.

Add : 028CH
P2.070 Read data selection ress 028DH
Default: 0x0000 Control mode: |All
Unit: - Setting range: |0x0000 - 0x0007
Format: HEX Data size: |16-bit
Settings:
Bit | 7 6 5 4 3 2 1 0
Bit|15| 14| 13| 12| 11| 10 9 8
Bit Function Description
Bit0 DI/DO data unit setting | - O
1: pulse.
Bi Communication data 0: PUU.
it 1 . .
unit setting 1: pulse.
Bit 2 Overflow warning setting 0: overflow warning,. including AL289 (PUU) and AL062 (pulse).
1: no overflow warning.
Bit 3 - Bit 15 Reserved -
Add : 028EH
P2.071m  Absolute position homing S 128FH
Default: 0x0000 Control mode: |All
Unit: - Setting range: [0x0000 - 0x0001
Format: HEX Data size: |16-bit
Settings:

When P2.071 is 1, the current absolute position of the encoder is the home position. Set P2.008 to 271

and then you can enabile this function.

P2.072 -

P2.088 Reserved
P2.089 Command response gain Address: gggg:
Default: 25 Control mode: |PT/PR
Unit: rad/s Setting range: |1 - 2000
Format: DEC Data size: |16-bit
Settings:

Increasing this gain speeds up the responsiveness of the Position command and shortens the tuning

time, but when the gain is too large, it causes position overshoot which leads to machine jitter.

Note: enable the two-degrees-of-freedom control function (P2.094 [Bit 12] = 1) before adjusting this parameter.
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P2.090 -
P2.093 Reserved
s . Address: 02BCH
P2.094 A Special bit register 3 02BDH
0x1010
Default: Control mode: PT/PR/S/Sz
0x0010 (B3-F)
Unit: - Setting range: |0x0000 - OxF3F6
Format: HEX Data size: |16-bit
Settings:
Bt| 7| 6| 5| 4] 3 21110
Bit| 15|14 |13|12|11|10| 9 | 8
Bit Function Description
Bit 0 - Bit 3 Reserved -
0: disable new dynamic brake
Bit4 Dynamic brake options 1: enable new dynamic brakg gnd force use th.e DC Bus
voltage to determine the timing of regenerative energy
consumption
Bit 5 ALO16 IGBT overheat 0: enable ALO16 IGBT overheat alarm
alarm switch 1: disable AL016 IGBT overheat alarm
Bit 6 - Bit 7 Reserved -
Bit Function Description
0: disable first set of vibration elimination
Bit 8 First set of vibration 1: enable first set of vibration elimination (P1.089 - P1.091)
elimination Vibration elimination takes effect only when the two-degrees-
of-freedom control function (P2.094 [Bit 12]) is enabled.
0: disable second set of vibration elimination
I 1: enable second set of vibration elimination (P1.092 -
. Second set of vibration
Bit 9 S P1.094)
elimination
Vibration elimination takes effect only when the two-degrees-
of-freedom control function (P2.094 [Bit 12]) is enabled.
Bit 10 - Bit 11 Reserved -
£ 0: disable two-degrees-of-freedom control function (A2 and
Bit 12 Two-degrees-of-freedo B2 models do not have this function.)
control function .
1: enable two-degrees-of-freedom control function
Bit 13 - Bit 15 Reserved -
Address: 02BEH
P2.095 Notch filter bandwidth (1) 02BFH
Default: 5 Control mode: |All
Unit: - Setting range: |1 - 10
Format: DEC Data size: |16-bit
Settings:

The first value of resonance width. This function is disabled if P2.024 is 0. P2.023, P2.024, and P2.095

are the first Notch filter parameters.
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Address: 02C0OH

P2.096 Notch filter bandwidth (2) 02C1H
Default: 5 Control mode: |All
Unit: - Setting range: |1 - 10
Format: DEC Data size: |16-bit
Settings:

The second value of resonance width. This function is disabled if P2.044 is 0. P2.043, P2.044, and

P2.096 are the second Notch filter parameters.

Address: 02C2H

P2.097 Notch filter bandwidth (3) 02C3H
Default: 5 Control mode: |All
Unit: - Setting range: |1 - 10
Format: DEC Data size:  |16-bit
Settings:

The third value of resonance width. This function is disabled if P2.046 is 0. P2.045, P2.046, and P2.097

are the third Notch filter parameters.

Address: 02C4H

P2.098 Notch filter frequency (4) 02C5H
Default: 1000 Control mode: |All
Unit: Hz Setting range: |50 - 5000
Format: DEC Data size: |16-bit
Settings:

The fourth value of resonance frequency. This function is disabled if P2.099 is 0. P2.098, P2.099, and

P2.100 are the fourth set of Notch filter parameters.

Address: 02C6H

P2.099 Notch filter attenuation level (4) 02C7H
Default: 0 Control mode: |All
Unit: -dB Setting range: 0 - 40 (0: disable this function)
Format: DEC Data size: |16-bit
Settings:

The fourth Notch filter attenuation level. For example, if you set the attenuation level to 5, then the value

is -5 dB.
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Address: 02C8H

P2.100 Notch filter bandwidth (4) 02C9H
Default: 5 Control mode: |All
Unit: - Setting range: |1 - 10
Format: DEC Data size: |16-bit
Settings:

The fourth value of resonance width. This function is disabled if P2.099 is 0. P2.098, P2.099, and

P2.100 are the fourth set of Notch filter parameters.

Address: 02CAH

P2.101 Notch filter frequency (5) 02CBH
Default: 1000 Control mode: |All
Unit: Hz Setting range: |50 - 5000
Format: DEC Data size:  |16-bit
Settings:

The fifth value of resonance frequency. This function is disabled if P2.102 is 0. P2.101, P2.102, and

P2.103 are the fifth set of Notch filter parameters.

Address: 02CCH

P2.102 Notch filter attenuation level (5) 02CDH
Default: 0 Control mode: |All
Unit: -dB Setting range: |0 - 40 (0: disable this function)
Format: DEC Data size:  |16-bit
Settings:

The fifth Notch filter attenuation level. For example, if you set the attenuation level to 5, then the value is

-5 dB.
P2103  Notch filter bandwidth (5) Address: 02CEH
Default: 5 Control mode: |All
Unit: - Setting range: |1 - 10
Format: DEC Data size: |16-bit
Settings:

The fifth value of resonance width. This function is disabled if P2.102 is 0. P2.101, P2.102, and P2.103

are the fifth set of Notch filter parameters.
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Address: 02D0OH

P2.104 P/PI torque switching command condition 02D1H
Default: 800 Control mode: |PT/PR/S/Sz
Unit: % Setting range: 1 - 800
Format: DEC Data size: |16-bit
Settings:

When the Torque command exceeds P2.104, the speed controller gain is switched from Pl to P in order

to reduce response overshoot.

Address: 02D2H

P2.105 Automatic gain adjustment level 1 02D3H
Default: 1 Control mode: |PT /PR
Unit: - Setting range: |1 - 21
Format: DEC Data size: |16-bit
Settings:

Use this parameter to adjust the bandwidth when auto-tuning. If the value is larger, the bandwidth after

auto-tuning is higher, but if the bandwidth margin is insufficient, it may cause machine jitter. If the value

is smaller, the bandwidth after auto-tuning is lower, but the response is slower.

Value (dB)
Higher t
bandwidth
Moderate
bandwidth
Lower
bandwidth
. Frequency
(Hz)
P2.105 > 11
P2.105=11
P2.105<11
Address: 02D4H
P2.106 Automatic gain adjustment level 2 02D5H
Default: 2000 Control mode: |PT /PR
Unit: pulse Setting range: 1 - 50331648
Format: DEC Data size: |32-bit
Settings:

Use this parameter to adjust the maximum allowable overshoot when auto-tuning. The overshoot range

is set for either the user or the machine. If the value is larger, the maximum overshoot allowed by

auto-tuning is greater, but the response is faster. If the value is smaller, the maximum overshoot

allowed by auto-tuning is smaller, but the response is slower.
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Pulse number

(Pulse)
A

Feedback

» Time (sec)

PP22110 171 ; Reserved
A - 02E0H
P2.112A | Special bit register 4 ddress: 02E0

02E1H

Default: 0x0018

Control mode:

PT/PR/S/Sz

Unit: - Setting range: |0x0000 - 0x153F
Format: HEX Data size: [16-bit
Settings:
Bit | 7 6 5 4 3 21110
Bit|15| 14| 13| 12| 11| 10| 9 8
Bit Function Description
Bit 0 Reserved -
. . 0: disable AL089
Bit 1 Enable or disable AL089 1- enable ALO89
Bit 2 Reserved -
Bit 3 Auto gain adjustment mode 0: reserveq
1: cycle adjustment
Bit 4 - Bit 15 Reserved -
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P3.xxx Communication parameters

Address: 0300H
P3.000e Address 0301H
Default: 0x007F Control mode: |All
" . _10x0001 - Ox007F
Unit: - Setting range: 0X0001 - OXFFFF (B3-E)
Format: HEX Data size: [16-bit
Settings:

nmamn

[y

Uz YX
UZYX | Communication address setting

When using RS-485 to communicate, one servo drive can set only one address. Setting more than one

addresses causes abnormal communications.

This address represents the absolute address of the servo drive in the communication network.

It is applicable to RS-485, CANopen, DMCNET, and EtherCAT.

When the communication address of MODBUS is OxFF, the servo drive automatically receives and

replies the data regardless of the address, but P3.000 cannot be set to OxFF.

P3.001e Transmission speed Address: ggggn
Default: gzgggg Egg::;) M. E) Control mode: |All
e - Seting range: 0000~ 00408 5L .
Format: HEX Data size: |16-bit
Settings:
0000
Uz oYX
X RS-485 transmission speed VA CANopen / DMCNET transmission speed
Y Reserved u DMCNET motion card
] X: RS-485 transmission speed
0: 4800 bps 1: 9600 bps 2: 19200 bps
3: 38400 bps 4: 57600 bps 5: 115200 bps
] Z: CANopen / DMCNET transmission speed
0: 125 Kbps 1: 250 Kbps 2: 500 Kbps
3: 750 Kbps 4: 1.0 Mbps -
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| U: DMCNET motion card

0: use Delta’s controller, such as PLC or HMI

3: use Delta’s motion card

Note:

1. The communication speed of USB is set at 1.0 Mbps and cannot be changed.

2. If this parameter is set through CANopen, only Z can be set and the others remain unchanged.

3. After the Z value is set, cycle the power to take effect.

Address: 0304H

P3.002 Communication protocol 0305H
Default: 0x0006 Control mode: |All
Unit: - Setting range: |0x0000 - 0x0008
Format: HEX Data size: |16-bit
Settings:

Definition of each value:

0: 7, N, 2 (MODBUS, ASCII)

1:7, E, 1 (MODBUS, ASCII)

2:7,0, 1 (MODBUS, ASCII)

3:8, N, 2 (MODBUS, ASCII)

4: 8, E, 1 (MODBUS, ASCII)

5:8, 0, 1 (MODBUS, ASCII)

6: 8, N, 2 (MODBUS, RTU)

7:8, E, 1 (MODBUS, RTU)

8: 8, 0, 1 (MODBUS, RTU)

Address: 0306H

P3.003 Modbus communication error handling 0307H
Default: 0x0000 Control mode: |All
Unit: - Setting range: |0x0000 - 0x0001
Format: HEX Data size: |16-bit
Settings:

0: display warning and let motor continue operating.

1: display warning and let motor decelerate to a stop. Deceleration time is set in P5.003.B.

Address: 0308H

P3.004 Communication timeout 0309H
Default: 0 Control mode: All
Unit: sec Setting range: |0 - 20 (0: disable this function)
Format: DEC Data size: |16-bit
Settings:

If the value is not 0, communication timeout is enabled immediately.

P3.005
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Address: 030CH

P3.006m Digital input (DI) control switch 030DH
Default: 0x0000 Control mode: |All
Unit: - Setting range: |0x0000 - Ox1FFF
Format: HEX Data size: | 16-bit
Settings:

Source of the DI that controls the switch. Each bit of this parameter determines one input source of

Dl signal: Bit 0 - Bit 8 correspond to DI1 - DI9; Bit 9 - Bit 12 correspond to DI10 - DI13.

The setting for each bit is as follows:

0: Dl status is controlled by the external terminal block.

1: DI status is controlled by P4.007.

For more information on DI functional planning, please see:

DI1 - DI8: P2.010 - P2.017

DI9 - DI13: P2.036 - P2.040

Address: 030EH

P3.007 Modbus communication response delay time 030FH
Default: 0 Control mode: |All
Unit: 0.5ms Setting range: |0 - 1000
Format: DEC Data size: |16-bit
Settings:

Delay the time of RS-485 communication response from servo drive to controller.

P3.008 Reserved
P3.009 Communication synchronization Address: gg: §:
Default: 0x5055 Control mode: |[CANopen
Unit: - Setting range: 'Shown as follows
Format: HEX Data size: |16-bit
Settings:
The synchronous setting is divided into U, Z, Y, and X (hexadecimal):
Digit U Z Y X
Function Range ofesr?/grchronous Target value Deadband -
Range 1-9 0-9 0-F -

The slave synchronizes with the master via SYNC. The definition is as follows:

[ | X: reserved.

[ ] Y: set the size of deadband (unit: ysec). If the deviation between the SYNC arrival time and the

target value does not exceed the deadband, a correction is not needed.

[ ] Z: target value of SYNC arrival time. The standard value is 500 usec, but you need to take the
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initial lead into account.
Target value = 400 + 10 x T. For example, if T = 5, the target value is 450.
u U: if the deviation between the SYNC arrival time and the target value is smaller than the range,

it means the synchronization is successful (unit: 10 ps).

P3.010 CANopen / DMCNET protocol Address: gg:‘lg:
Default: 0x1010 Control mode: |CANopen / DMCNET
Unit: - Setting range: |0x0000 - OxFFFF
Format: HEX Data size: |16-bit
Settings:

Communication protocol is divided into U, Z, Y, and X (hexadecimal):

Digit U 4 Y X
. Motor status when
. PDO alarm is cleared o S
Function automatically or not Source for torque limit communication error -
occurs
Range 0-1 0-1 0-1 -

[ ] X: reserved.

] Y: motor status when communication error occurs.
0: motor keeps operating when communication error (AL170) occurs (only applicable in DMCNET
mode and CANopen B).

1: motor switches to Servo Off status when communication error (AL180) occurs.

[ ] Z: source for torque limit (only applicable in DMCNET mode).
0: communication commands are the source for the torque limit.

1: DI commands are the source for the torque limit.

[ ] U: PDO alarm is cleared automatically or not
0: if PDO error (AL121 - AL132) occurs, the PDO alarm must be cleared by DI.LARST, NMT: reset
node, or 0x6040 fault reset.

1: if PDO error (AL121 - AL132) disappears, the alarm is automatically cleared.

Add : 0316H
P3.011 CANopen / DMCNET options eSS 1317H
Default: 0x0000 Control mode: |CANopen / DMCNET
Unit: - Setting range: 'Shown as follows
Format: HEX Data size: |16-bit
Settings:
mINININ
(I
UuzyH«X
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Communication setting is divided into X, Y, Z, and U (hexadecimal):

Digit U Z Y X
Parameter is stored in EEPROM or not

Function - - -

Range - - - 0-1

| X: parameter is stored in EEPROM or not
0: parameters are not stored in EEPROM.
1: when you write parameters through CANopen / DMCNET PDOs, parameters are stored in
EEPROM.

Note: if you set X to 1 and continuously write parameters through DMCNET PDO, it shortens the lifetime of the

EEPROM.

Add : 0318H
P3.012 Fieldbus support setting ress 0319H

Default: 0x0000 Control mode: |CANopen / DMCNET / EtherCAT

Unit: - Setting range: |0x0000 - 0x0111

Format: HEX Data size: |16-bit

Settings:

Digit U V4 Y X

Function Reserved Load in CANopen / DMCNET/ Reserved Reserved
EtherCAT values

Range - 0-1

X: reserved.
Y: reserved.
Z: P parameters are overwritten by the CANopen / DMCNET / EtherCAT parameters.
Z = 0: when you cycle the power on the servo drive or reset the communication, P parameters in the
following table load the values in CANopen / DMCNET / EtherCAT mode.
Z = 1: when you cycle the power on the servo drive or reset the communication, P parameters in the

following table retain the same settings and do not load the values in CANopen / DMCNET /

EtherCAT mode.
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Related variables for Z settings:

Variables during initialization P3.012.2=0 P3.012.Z2 =1 Note
P1.032 0x0010 EEPROM -
P2.035 50331648 EEPROM -
P1.047 100 EEPROM -
P1.049 0 EEPROM -
P1.038 100 EEPROM -
P6.001 0 EEPROM -
Acc (P1.034) 200 EEPROM Used in PV and PP modes
Dec (P1.034) 200 EEPROM Used in PV and PP modes
Torque slope (P1.034) 200 EEPROM Used in PT mode
P1.044 1 EEPROM -
P1.045 1 EEPROM -
Seperngenive, | eeeRoM :
P5.008 2147483647 EEPROM -
P5.009 -2147483648 EEPROM -

Methods to write parameters to EEPROM (even when the power is off):

SDO: parameters are stored in EEPROM when written.

PDO: refer to the setting of P3.011.X. (X = 1: when you write parameters through PDOs, parameters are

stored in EEPROM; X = 0: when you write parameters through PDOs, parameters are not stored in

EEPROM.)

Note: when using OD 1010 Store Parameter, the servo drive stores the CANopen OD in non-volatile memory.

If P3.012.Z = 0, then the initial values are the corresponding CANopen OD vaues specified in the CANopen

Stardard document. If P3.012.Z = 1, then the initial values are the values listed in the above table.

P3.013 -
P3.017 Reserved
Address: 0324H
P3.018 EtherCAT special function switch 0325H
Default: 0x00002000 Control mode: EtherCAT
Unit: - Setting range: [0x00000000 - 0x00112211
Format: HEX Data size: |32-bit
Settings:
High bit Low bit
rman omoan
Q1 [y | B |
DCBA UuzyH«X
A Reserved X Reserved
B Reserved Y Reserved
c Reserved 7 AL18§ commgnication disconnection
detection setting
D Reserved U Reserved

[ ] Z: AL185 communication disconnection detection setting

0: disconnection detection starts after EtherCAT communication enters OP state.
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1: disconnection detection starts after EtherCAT communication enters INIT state.

2: disconnection detection disabled.

I:;;?300129 1 : Reserved
P3.022 | EtherCAT PDO timeout setting Address: 03 Ch
Default: OxFF04 Control mode: |EtherCAT
Unit: - Setting range: |0x0002 - OxFF14
Format: HEX Data size: |16-bit
Settings:

When using the PDO to transmit data periodically, use this parameter to set the timeout setting.
The following two sets of digits set the alarm conditions for AL180 and AL3E3 respectively to ensure
that the drive receives the PDO properly. When one of the alarm occurs, it means the allowable

duration for packet loss exceeds the set range.

IR
o
Uz vYx
Digit uz YX
Function AL 180 alarm condition AL3E3 alarm condition
Range 0x00 (disabled) - OxFF (default) 02-14

] YX: AL3E3 alarm condition (allowable cycle for elapsed time); applicable to IP/ CSP/ CSV / CST
modes.
AL3E3 occurs when the servo drive does not receive the PDO within the set cycle.
When the communication cycle is 4 ms and you set this parameter to 02 (allow two cycles),

it means AL3E3 occurs when the servo drive does not receive any PDO within 8 ms.

] UZ: AL180 alarm condition (allowable duration for elapsed time); applicable to all motion modes.
AL180 occurs when the servo drive does not receive the PDO within the set duration (unit: ms).

Set 0x01 for 1 ms, 0x02 for 2 ms, and OxFF for 255 ms.
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P4.xxx Diagnosis parameters

P4.000% Fault record (N) IR gjgg:
Default: 0x00000000 Control mode: |All
Unit: - Setting range: |-
Format: HEX Data size: |32-bit
Settings:
The last abnormal status record.
Low word (LXXXX): the alarm number.
High word (hYYYY): the alarm number.
P4.001% Fault record (N-1) FelEEs: g:gg:
Default: 0x00000000 Control mode: |All
Unit: - Setting range: |-
Format: HEX Data size:  |32-bit
Settings:
The second to last abnormal status record.
Low word (LXXXX): the alarm number.
High word (hYYYY): the alarm number.
P4.002% Fault record (N-2) S g:gg:
Default: 0x00000000 Control mode: All
Unit: - Setting range: |-
Format: HEX Data size:  |32-bit
Settings:
The third to last abnormal status record.
Low word (LXXXX): the alarm number.
High word (hYYYY): the alarm number.
P4.003% | Fault record (N-3) Address: O 0or
Default: 0x00000000 Control mode: |All
Unit: - Setting range: |-
Format: HEX Data size: |32-bit

Settings:

The fourth to last abnormal status record.

Low word (LXXXX): the alarm number.

High word (hYYYY): the alarm number.
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P4.004%  Fault record (N-4) pediess: g:gg':'
Default: 0x00000000 Control mode: |All
Unit: - Setting range: |-
Format: HEX Data size: |32-bit
Settings:

The fifth to last abnormal status record.
Low word (LXXXX): the alarm number.
High word (hYYYY): the alarm number.

P4.005 Servo motor JOG control (RIS gigg:
Default: 20 Control mode: |All
Unit: rpm Setting range: |0 - 5000 (rotary motor)
Format: DEC Data size: |16-bit
Settings:

The control methods are as follows:

1. Operation test:
After the JOG speed is set by P4.005, the panel displays “JOG”. Pressing the UP key controls the
JOG operation in the positive direction; pressing the DOWN key controls the JOG operation in the
negative direction. Stop pressing to stop the JOG operation. If there is any error in this setting, then
the motor cannot operate. The maximum JOG speed is the maximum speed of the servo motor.

2. Dl control:
If you set the DI to JOGU and JOGD (refer to Table 8.1), then the JOG operation in the positive or
negative direction is controlled with this DI.

3. Communication control:

1-5000: JOG speed 4998: JOG operation in counterclockwise direction

4999: JOG operation in clockwise direction 0: stop operation

Note: when using communication to write values, and the frequency is high, set P2.030 to 5.

P4.006m Digital output register (readable and writable) RS gzgg:

Default: 0x0000 Control mode: |All
Unit: - Setting range: |0x0000 - OxFFFF

Format: HEX Data size: |16-bit

Settings:

bit 00: corresponds to DO code = 0x30 bit 08: corresponds to DO code = 0x38
bit 01: corresponds to DO code = 0x31 bit 09: corresponds to DO code = 0x39
bit 02: corresponds to DO code = 0x32 bit 10: corresponds to DO code = 0x3A
bit 03: corresponds to DO code = 0x33 bit 11: corresponds to DO code = 0x3B
bit 04: corresponds to DO code = 0x34 bit 12: corresponds to DO code = 0x3C
bit 05: corresponds to DO code = 0x35 bit 13: corresponds to DO code = 0x3D
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bit 06: corresponds to DO code = 0x36 bit 14: corresponds to DO code = Ox3E
bit 07: corresponds to DO code = 0x37 bit 15: corresponds to DO code = 0x3F

If you set P2.018 to 0x0130, then the output of DO#1 is the bit 00 status of P4.006, and so forth.

Set the DO codes (0x30 - 0x3F) through communication DO, and then write to P4.006.

P4.007m Multi-function for digital input Qddipes g:glé:
Default: 0x0000 Control mode: |All
Unit: - Setting range: |0x0000 - Ox3FFF
Format: HEX Data size: |16-bit
Settings:

The source of the DI input signal can be the external terminal (DI1 - DI5) or the software (SDI1 - SDI5
corresponding to Bit 0 - 4 of P4.007), which is determined by P3.006. If the corresponding bit of P3.006
is 1, which means the source is the software SDI (P4.007); if the corresponding bit is 0, then the source

is the hardware DI. See the following figure:

P3.006
External DI: DI1 - DI5 ¢
DI after
Software DI: SDI1 - | combination
SDI5
(P4.007 bit)

Read parameters: shows the DI status after combining external DI and software DI.

Write parameters: writes the software SDI status. This function is the same whether using the panel or
communication to set the parameter.

For example: if the read value of P4.007 is 0x0011, it means DI1 and DI5 are on; if the written value of
P4.007 is 0x0011, it means the software SDI1 and SDI5 are on. Refer to P2.010 - P2.014 for more
information on digital input pins (DI1 - DI5).

P4.008 % Input status of servo drive panel (read-only) PEEIEEES g:: 2:
Default: - Control mode: |All
Unit: - Setting range: Read-only
Format: HEX Data size: |16-bit
Settings:

Use this communication parameter to read and check if the five keys (MODE, UP, DOWN, SHIFT, and

SET) can function normally.

ASDA-B3
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Address: 0412H

P4.009% Digital output status (read-only) 0413H
Default: - Control mode: |All
Unit: - Setting range: |0x0000 - 0x001F
Format: HEX Data size: |16-bit
Settings:

There is no difference whether reading by panel or through communication.

P4.010Am | Adjustment function skl gﬂ‘;:
Default: 0 Control mode: |All
Unit: - Setting range: |0 - 6
Format: DEC Data size:  [16-bit
Settings:
0: reserved 4: execute current encoder (W phase) offset

adjustment

1: execute analog speed input offset adjustment

5: execute 1 - 4 offset adjustment

2: execute analog torque input offset adjustment

6 - 14: reserved

3: execute current encoder (V phase) offset
adjustment

Note: the function must be enabled by setting P2.008. When adjusting, the external analog voltage wiring connected

to the torque needs to be removed completely and must be in the Servo Off state.

P4.011 Analog speed input (1) offset adjustment PEEITEEES g:?l S:
Default: Factory setting Control mode: |All
Unit: - Setting range: |0 - 32767
Format: DEC Data size: |16-bit
Settings:

Manually adjust the offset. The function must be enabled by setting P2.008. Do not change the auxiliary

adjustment as this parameter cannot be reset.

P4.012 Analog speed input (2) offset adjustment RS g‘ﬂg:
Default: Factory setting Control mode: |All
Unit: - Setting range: |0 - 32767
Format: DEC Data size: [16-bit
Settings:

Manually adjust the offset. The function must be enabled by setting P2.008. Do not change the auxiliary

adjustment as this parameter cannot be reset.
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P4.013 Analog torque input (1) offset adjustment Rl L
041BH
Default: Factory setting Control mode: |All
Unit: - Setting range: |0 - 32767
Format: DEC Data size: |16-bit
Settings:

Manually adjust the offset. The function must be enabled by setting P2.008. Do not change the auxiliary

adjustment as this parameter cannot be reset.

Address: 041CH

P4.014 Analog torque input (2) offset adjustment 041DH
Default: Factory setting Control mode: |All
Unit: - Setting range: |0 - 32767
Format: DEC Data size: |16-bit
Settings:

Manually adjust the offset. The function must be enabled by setting P2.008. Do not change the auxiliary

adjustment as this parameter cannot be reset.

Address: 041EH

P4.015 Current encoder (V1 phase) offset adjustment 041FH
Default: Factory setting Control mode: |All
Unit: - Setting range: |0 - 32767
Format: DEC Data size: |16-bit
Settings:

Manually adjust the offset. The function must be enabled by setting P2.008. Do not change the auxiliary

adjustment as this parameter cannot be reset.

Current encoder (V2 phase) offset adjustment

Address: 0420H
0421H

P4.016
Default: Factory setting Control mode: |All
Unit: - Setting range: |0 - 32767
Format: DEC Data size: |16-bit
Settings:

Manually adjust the offset. The function must be enabled by setting P2.008. Do not change the auxiliary

adjustment as this parameter cannot be reset.
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Address: 0422H

P4.017 Current encoder (W1 phase) offset adjustment 0423H
Default: Factory setting Control mode: |All
Unit: - Setting range: |0 - 32767
Format: DEC Data size:  |16-bit
Settings:

Manually adjust the offset. The function must be enabled by setting P2.008. Do not change the auxiliary

adjustment as this parameter cannot be reset.

Address: 0424H

P4.018 Current encoder (W2 phase) offset adjustment 0425H
Default: Factory setting Control mode: |All
Unit: - Setting range: |0 - 32767
Format: DEC Data size: |16-bit
Settings:

Manually adjust the offset. The function must be enabled by setting P2.008. Do not change the auxiliary

adjustment as this parameter cannot be reset.

Address: 0426H

P4.019 IGBT NTC adjustment level (cannot reset) 0427H
Default: Factory setting Control mode: |All
Unit: - Setting range: |1 -4
Format: DEC Data size: |16-bit
Settings:

Cool down the drive to 25°C (77°F) before adjustment. The function must be enabled by setting P2.008.

Address: 0428H

P4.020 Offset adjustment for analog monitor output (Ch1) 0429H
Default: 0 Control mode: |All
Unit: mV Setting range: -800 to 800
Format: DEC Data size: |16-bit
Settings:

Offset adjustment value (cannot reset). The function must be enabled by setting P2.008.
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P4.021 Offset adjustment for analog monitor output (Ch2) Sadipe ggg:
Default: 0 Control mode: |All
Unit: mV Setting range: -800 to 800
Format: DEC Data size: |16-bit
Settings:

Offset adjustment value (cannot reset). The function must be enabled by setting P2.008.

Address: 042CH

P4.022 Analog speed input offset 042DH
Default: 0 Control mode: |S
Unit: mV Setting range: |-5000 to 5000
Format: DEC Data size: |16-bit
Settings:

Manually adjust the offset.

Address: 042EH

P4.023 Analog torque input offset 042FH
Default: 0 Control mode: | T
Unit: mV Setting range: |-5000 to 5000
Format: DEC Data size: |16-bit
Settings:

Manually adjust the offset.

P4.024 Level of undervoltage error Pl g:gg:
Default: 160 Control mode: |All
Unit: V (rms) Setting range: [140 - 190
Format: DEC Data size: |16-bit
Settings:

When the voltage of the DC Bus is lower than P4.024*V2, the undervoltage alarm occurs.
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P5.xxx Motion control parameters

Address: 0500H

P5.000%m Firmware subversion 0501H
Default: Factory setting Control mode: |All
Unit: - Setting range: |-
Format: DEC Data size: |32-bit
Settings:
The low bit is the subversion of the firmware.
P5.001 -
P5.002 Reserved
P5.003 Deceleration time for auto-protection selilizeEs sl
0507H
Default: OXxEEEFEEFF Control mode: PR/S/T
Unit: - Setting range: |0x00000000 - OXFFFFFFFF
Format: HEX Data size: |32-bit
Settings:

The parameter setting is divided into D, C, B, A, W, Z, Y, and X (hexadecimal), including:

1. Deceleration time when the auto-protection function is enabled: OVF (DO: 0x12, Position command /

feedback overflows), CTO (communication timeout, AL020), SPL, SNL, PL, and NL.

2. Deceleration time for stop command: STP

Digit D C B A w z Y X
Function STP PFQS CTO OVF SNL SPL NL PL
Range 0-F 0-F 0-F 0-F 0-F 0-F 0-F 0-F

Use 0 - F to index the deceleration time of P5.020 - P5.035. For example: if you set X to A, then the

deceleration time of PL is determined by P5.030.

Address: 0508H

P5.004 Homing methods 0509H
Default: 0x0000 Control mode: |PR
Unit: - Setting range: |0x0000 - 0x012A
Format: HEX Data size: |16-bit
Settings:
IR
1
UuzyHX
X Homing method Limit setting
Y Z pulse setting Reserved
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Definition of each setting value:

u

z

Y

Reserved

Limit setting

Z pulse setting

Homing method

0-1

0-2

0-8

When reaching the limit:

Z = 0: show error
Z = 1: reverse direction

< < =<

N = O

:return to Z pulse
: go forward to Z pulse
: do not look for Z pulse

X = 0: homing in forward direction and
define the positive limit as the homing
origin

X =1: homing in reverse direction and
define the negative limit as the homing
origin

X = 2: homing in forward direction, ORG:
OFF->ON as the homing origin

X = 3: homing in reverse direction, ORG:
OFF->ON as the homing origin

X = 4: look for Z pulse in forward
direction and define it as the homing
origin

X = 5: look for Z pulse in reverse
direction and define it as the homing
origin

< < <

nn
N P O

: return to Z pulse
: go forward to Z pulse
: do not look for Z pulse

X = 6: homing in forward direction, ORG:
ON->OFF as the homing origin

X =7: homing in reverse direction, ORG:
ON->OFF as the homing origin

X = 8: define current position as the
origin

When reaching the limit:

Z = 0: show error
Z = 1: reverse direction

< <

:return to Z pulse
: do not look for Z pulse

X = 9: torque homing in forward direction

X = A: torque homing in reverse direction

P5.005

High speed homing (first speed setting)

Address: 050AH
050BH

Operation

interface:

Panel / software

Communication

Control mode:

PR (set with P5.004)

Default:

100.0

1000

Data size:

32-bit

Unit:

1rpm

0.1 rpm

Setting range:

0.1-2000.0

1-20000

Format:

DEC

DEC

Example:

1.5=15rpm

15=1.5rpm -

Settings:

The first speed setting for high speed homing.

First high speed homing

®

ORG

: Second low speed homing

|—| Z pulse |—|

[

|—| Z pulse |—|
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Address: 050CH

P5.006 Low speed homing (second speed setting) 050DH
(.)peratior.l Panel / software |Communication | Control mode: |PR (set with P5.004)
interface:

Default: 20.0 200 Data size: |32-bit

Unit: 1 rpm 0.1 rpm - -
Setting range: 0.1 - 500.0 1-5000 - -
Format: DEC DEC - -
Example: |1.5=1.5rpm 15=1.5rpm - -
Settings:
The second speed setting for low speed homing.
Address: 050EH
P5.007= Trigger Position command (PR mode only) 050FH
Default: 0 Control mode: PR
Unit: - Setting range: |0 - 1000

Format: DEC Data size: |16-bit

Settings:

Set P5.007 to 0 to start homing.

Set P5.007 to 1 - 99 to execute the specified PR procedure, which is the same as using

DI.CTRG+POSn. You cannot set P5.007 to 100 - 999 as the value exceeds the valid range.

Example: to trigger PR#2

Method 1

Trigger by DI:

Register Position command selection 1 - 99 Bit 1 (DI: 0x12) + Trigger command (DI: 0x08)

Method 2

Trigger by P5.007:
Set P5.007 to 2 to start executing PR#2

Write 1000 to execute stop command, which is the same as DI.STP.

When reading P5.007, if the command is incomplete, the drive reads the current command (1 - 99).

If the command is complete but DO.TPOS is off (motor position not reached), the drive reads the

current command +10000.

If the command is complete and DO.TPOS is on (motor position reached), the drive reads the current

command +20000.

Commands triggered by DI are also applicable.

Example:

If the value read is 3, it means PR#3 is in execution but incomplete. If the value read is 10003, it means

PR#3 completed, but the motor has not reached the target position yet. If the value read is 20003,

it means PR#3 completed and the motor reached the target position.
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Address: 0510H

P5.008 Positive software limit 0511H
Default: 2147483647 Control mode: PR
Unit: PUU Setting range: [-2147483648 to +2147483647
Format: DEC Data size: |32-bit
Settings:

In PR mode, if the motor rotates in the positive direction and its feedback position exceeds the value of

P5.008, AL283 occurs.

Address: 0512H

P5.009 Negative software limit 0513H
Default: -2147483648 Control mode: PR
Unit: PUU Setting range: [-2147483648 to +2147483647
Format: DEC Data size: |32-bit
Settings:

In PR mode, if the motor rotates in the negative direction and its feedback position exceeds the value of

P5.009, AL285 occurs.

Address: 0514H

P5.010%m Data array - data size 0515H
Default: - Control mode: |All
Unit: - Setting range: |Read-only
Format: DEC Data size: |16-bit
Settings:
Data size (N x 32 bits) means size N of data array.
P5.011m Data array - address for reading and writing Pl gg}g:
Default: 0 Control mode: |All
Unit: - Setting range: |0 to (value set by P5.010 minus 1)
Format: DEC Data size: |16-bit
Settings:

Specify the address in the data array when reading and writing data. Refer to Chapter 7 for detailed

instructions.
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Address: 0518H

P5.012m Data array - window #1 for reading and writing 0519H
Default: 0 Control mode: |All
Unit: - Setting range: |-2147483648 to +2147483647
Format: DEC Data size: |32-bit
Settings:

Window #1: when you read the parameter with the panel, the value set in P5.011 does not add 1,

but reading or writing by other methods adds 1.

Refer to Section 7.2.1 Data array for detailed instructions.

Address: 051AH

P5.013m Data array - window #2 for reading and writing 051BH
Default: 0 Control mode: |All
Unit: - Setting range: |-2147483648 to +2147483647
Format: DEC Data size: |32-bit
Settings:

Window #2: when you read the parameter with the panel or read and write the parameter through

communication, the value set inP5.011 adds 1, but the panel is write-protected.

Refer to Section 7.2.1 Data array for detailed instructions.

P5.014 Reserved
P5.015s  PATH#1 - PATH#2 volatile setting hele sz s 4
051FH
Default: 0x0000 Control mode: PR
Unit: - Setting range: | 0x0000 - 0x0011
Format: HEX Data size: [16-bit
Settings:

This parameter allows you to write data to the target continuously through communication.

NIRIRIE
030

UuzyH=X

X PATH#1 volatile setting

Reserved

Y PATH#2 volatile setting

Reserved

X: PATH#1 volatile setting
0: non-volatile

1: volatile

Y: PATH#2 volatile setting
0: non-volatile

1: volatile
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P5.016m Axis position - motor encoder (LIRS gggg:
Default: 0 Control mode: |All
Unit: PUU Setting range: -2147483648 to +2147483647
Format: DEC Data size:  |32-bit
Settings:

Read: feedback position of the encoder, which is the monitoring variable 000(00h) + offset value.

Write: write any value to the parameter, and it neither changes the monitoring variable 000(00h) nor

affects the positioning coordinate system. It is only for observation when you adjust the offset value.

P5.017 Reserved
. ies Address: 0524H
P5.018 Axis position - pulse command 0525H
Default: 0 Control mode: |All
Unit: pulse Setting range: |-2147483648 to +2147483647
Format: DEC Data size: [32-bit
Settings:
Pulse count from the pulse command.
P5.019 Reserved
P5.020 Acceleration / deceleration time (Number #0) PEEIEEES gggg:
Default: 200 Control mode: |PR
Unit: ms Setting range: |1 to 65500
Format: DEC Data size: |16-bit
Settings:

The duration of acceleration and deceleration in PR mode, which is the length of time to accelerate

from 0 to 3,000 rpm.

Address: 052AH

P5.021 Acceleration / deceleration time (Number #1) 052BH
Default: 300 Control mode: PR
Unit: ms Setting range: 1 to 65500
Format: DEC Data size: |16-bit
Settings:

Refer to P5.020 for the acceleration / deceleration time in PR mode.
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Address: 052CH

P5.022 Acceleration / deceleration time (Number #2) 052DH
Default: 500 Control mode: PR
Unit: ms Setting range: 1 to 65500
Format: DEC Data size: |16-bit
Settings:

Refer to P5.020 for the acceleration / deceleration time in PR mode.

Address: 052EH

P5.023 Acceleration / deceleration time (Number #3) 052FH
Default: 600 Control mode: PR
Unit: ms Setting range: |1 to 65500
Format: DEC Data size: |16-bit
Settings:

Refer to P5.020 for the acceleration / deceleration time in PR mode.

Address: 0530H

P5.024 Acceleration / deceleration time (Number #4) 0531H
Default: 800 Control mode: PR
Unit: ms Setting range: |1 to 65500
Format: DEC Data size: |16-bit
Settings:

Refer to P5.020 for the acceleration / deceleration time in PR mode.

Address: 0532H

P5.025 Acceleration / deceleration time (Number #5) 0533H
Default: 900 Control mode: PR
Unit: ms Setting range: 1 to 65500
Format: DEC Data size: |16-bit
Settings:

Refer to P5.020 for the acceleration / deceleration time in PR mode.

Address: 0534H

P5.026 Acceleration / deceleration time (Number #6) 0535H
Default: 1000 Control mode: |PR
Unit: ms Setting range: 1 to 65500
Format: DEC Data size: |16-bit
Settings:

Refer to P5.020 for the acceleration / deceleration time in PR mode.
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Address: 0536H

P5.027 Acceleration / deceleration time (Number #7) 0537H
Default: 1200 Control mode: PR
Unit: ms Setting range: 1 to 65500
Format: DEC Data size: |16-bit
Settings:

Refer to P5.020 for the acceleration / deceleration time in PR mode.

Address: 0538H

P5.028 Acceleration / deceleration time (Number #8) 0539H
Default: 1500 Control mode: PR
Unit: ms Setting range: |1 to 65500
Format: DEC Data size: |16-bit
Settings:

Refer to P5.020 for the acceleration / deceleration time in PR mode.

Address: 053AH

P5.029 Acceleration / deceleration time (Number #9) 053BH
Default: 2000 Control mode: PR
Unit: ms Setting range: |1 to 65500
Format: DEC Data size: |16-bit
Settings:

Refer to P5.020 for the acceleration / deceleration time in PR mode.

Address: 053CH

P5.030 Acceleration / deceleration time (Number #10) 053DH
Default: 2500 Control mode: PR
Unit: ms Setting range: 1 to 65500
Format: DEC Data size: |16-bit
Settings:

Refer to P5.020 for the acceleration / deceleration time in PR mode.

Address: 053EH

P5.031 Acceleration / deceleration time (Number #11) 053FH
Default: 3000 Control mode: PR
Unit: ms Setting range: 1 to 65500
Format: DEC Data size: [16-bit
Settings:

Refer to P5.020 for the acceleration / deceleration time in PR mode.
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Address: 0540H

P5.032 Acceleration / deceleration time (Number #12) 0541H
Default: 5000 Control mode: PR
Unit: ms Setting range: 1 to 65500
Format: DEC Data size: |16-bit
Settings:

Refer to P5.020 for the acceleration / deceleration time in PR mode.

Address: 0542H

P5.033 Acceleration / deceleration time (Number #13) 0543H
Default: 8000 Control mode: PR
Unit: ms Setting range: 1 to 65500
Format: DEC Data size: |16-bit
Settings:

Refer to P5.020 for the acceleration / deceleration time in PR mode.

Address: 0544H

P5.034 Acceleration / deceleration time (Number #14) 0545H
Default: 50 Control mode: PR
Unit: ms Setting range: |1 to 1500
Format: DEC Data size: |16-bit
Settings:

This parameter is for the deceleration time for auto protection, and the default value of this is small

(shorter deceleration time).

Address: 0546H

P5.035 Acceleration / deceleration time (Number #15) 0547H
Default: 30 Control mode: PR
Unit: ms Setting range: |1 to 1200
Format: DEC Data size: |16-bit
Settings:

This parameter is for the deceleration time for auto protection, and the default value of this is small

(shorter deceleration time).

Address: 0548H

P5.036 Capture - start address of data array 0549H
Default: 0 Control mode: |All
Unit: - Setting range: 0 to (value set by P5.010 minus 1)
Format: DEC Data size: |16-bit
Settings:

The first data Capture obtained is saved at this address in the data array. This parameter is only

writable when Capture stops (refer to P5.039).
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. L. Address: 054AH
P5.037m Capture— Axis position
054BH
Default: 0 Control mode: |All
Unit: Pulse unit of capture source Setting range: [-2147483648 to +2147483647

Format: DEC Data size: |32-bit
Settings:

Displays the axis position of Capture pulse source. Note that this parameter is only writable when

Capture stops (refer to P5.039). If the axis source of Capture is the main encoder, this parameter is

write-protected and the Capture axis position is the feedback position of the motor (monitoring

variable 00h).
. . Address: 054CH
P5.038m Capture —Number of capturing times
054DH
Default: 1 Control mode: |All
P : . |1 to (value set by P5.010 minus
Unit: - Sett :
n eting range value set by P5.036)
Format: DEC Data size: |16-bit
Settings:

When Capture stops, this parameter indicates the number of data expected to be captured (readable

and writable). When Capture activates, this parameter indicates the remaining number of data to be

captured (read-only); each time it captures one data, the value of P5.038 decrements by 1 until the

value is 0, indicating that capturing is complete.

Note: the total number of data from Capture cannot exceed 100.

i Address: 054EH
P5.039m Capture —Activate CAP control
054FH
Default: 0x2010 Control mode: |All
Unit: - Setting range: |0x0000 - OxF13F
Format: HEX Data size: |16-bit
Settings:
IR
i
UuzyHX
X Capture setting 4 Trigger logic

Y Axis source of Capture U Trigger minimum interval
[ ] X: Capture setting
Bit Function Description
0 Activate Capture Start capturing; after finishing captur