TA\ "1 1

Operation Manual

SV-DL310 Series
Low-voltage Servo Drive

INVT INDUSTRIAL TECHNOLOGY (SHANGHAI) CO., LTD



SV-DL310 Series Low-voltage Servo Drive Preface

Preface

Thanks for choosing SV-DL310 series low-voltage servo drive (SV-DL310 for short).

Using the modular structure, SV-DL310 provides abundant functions and achieves excellent performance. The upper
computer software uses USB communication, and the available control bus options include Modbus, CANopen, and
EtherCAT. In addition, SV-DL310 supports online and offline inertia identifying, gain switching, auto and manual notch
filters, auto and manual vibration control filters, medium-frequency vibration suppression, internal point-to-point (PTP)
control, fully-closed loop control, multiple types of encoders, and 12-bit analog input.

The electromagnetic compatibility (EMC) design enables SV-DL310 to provide strong anti-electromagnetic interference
capacity but also achieve low noise and electromagnetic interference weakening in the application sites.

This manual describes the installation, wiring, parameter setting, fault diagnosis, and daily maintenance. Read this
manual carefully before installing SV-DL310 so that it works properly.

If the product is ultimately used for military affairs or weapon manufacture, it will be listed on the export control formulated
by Foreign Trade Law of the People's Republic of China. Rigorous reviews and necessary export formalities are required
before the export.

We reserve the right to update manual information without prior notice.

Note: Models mentioned in this manual are standard unless otherwise specified.
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1 Safety precautions

Safety symbols

A Read this manual and follow the instructions.

ﬁ Do not touch terminals within 15 minutes after power-on
or power-off. Otherwise, electric shock may result.

& Do not touch the heat sink. Otherwise, burns may result.

The contact current can reach 0.5mA. Reliable grounding
must be complete before the use.

The safety symbols are marked in the front or side of the servo drive. Follow the safety instructions when operating on the

servo drive.

Recycling symbol

E When the life cycle ends, the product should enter the recycling system. Dispose of it

separately at an appropriate collection point instead of placing it in the normal waste
stream.

Check the following safety precautions before the installation, wiring, operation, maintenance, or inspection:

Ensure that the DC power supply is within the voltage range allowed by the drive. Otherwise, drive damages, body
injuries, or fire may result.

Do not connect an input power cable to an output terminal. Otherwise, drive damages may result.

Do not carry out any insulation and voltage withstand test to the drive directly, and do not test the control circuit of the
drive by megameter.

Connect the drive and motor in the correct phase sequence. Otherwise, drive faults or damages may be caused.
To avoid accidents, disconnect the motor from the drive before trial operation, and then run the motor independently.

Ensure that the drive can be disconnected from the power supply by the emergency switch before mechanical
running.

Set the corresponding parameters before operation. Otherwise, the drive may run abnormally or unexpectedly due to
load issues.

Only qualified electrical engineers can carry out the wiring. Otherwise, electric shock or fire may result.

Do not touch the conductive parts directly, and do not connect any external cables (especially heavy-current related)
to the housing or in short-circuited way. Otherwise, electric shock or short circuit may result.

Rewire the drive after disconnecting it from the power supply and waiting the power indicator off. Otherwise, electric
shock may result.

Use proper grounding techniques because the touch current may reach 0.5mA. Otherwise, electric shock may result.

Do not touch the heat sink or external brake resistor during operation. Otherwise, burns may result due to high
temperature

Install the overcurrent protector, leakage current protector, and emergency brake, and ensure the normal usage after
wiring. Otherwise, electric shock, body injuries, or fire may result.
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® The leakage current may exceed 3.5mA during the drive running. Ground with proper techniques. Ensure that the
grounding resistance is less than 10Q and the PE earth conductor and the phase conductor are the same in
conductivity (with the same cross-sectional area).

® A scrapped drive must be disposed as industrial waste as the drive components contain heavy metals.
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2 Overview

2.1 Servo drive

2.1.1 Drive introduction

DL310 series servo drive (100W-400W)
Specification Description

Power 24V system input voltage |20VDC-36VDC
supply 48V system input voltage |20VDC-60VDC
3inputs
Control Input L . .
onal (The function is configurable through parameter settings.)
signa
g Output 3 differential outputs
Input 1 input (12-bit analog input)
Analog
Output None
Inout 1 group of differential input (with signals PULSE+, PULSE-,
npu
) P SIGN+, and SIGN-)
Port Pulse signal ) ) .
output 1 group of differential outputs (with signals OA+, OA-, OB+, OB-,
P 0z+, OZ-)
Second . .
Input Signals A+/A-, B+/B-, and Z+/Z- (grating ruler)
encoder
Communica USB 1:1 communication upper computer software (standard)
- RS485 1:n communication (standard)
tion CANopen | 1:n communication (standard)

1: Position control  2: Speed control  3: Torque control
: Switching between the position and speed modes
Control mode : Switching between the speed and torque modes

: Switching between the position and torque modes

: Reserved 8: CANopen mode

: Clearing residual pulses

. : Inhibiting command pulses
Control input o . .
: Switching electronic gear ratios

A W N RPN O OB

: Switching vibration control

Control

Such as positioning completion output
output

Max. pulse
input Differential input of 4Mpps
frequency

Position Pulse 1: Pulse + direction

control . input 2: Clockwise + counterclockwise (CW + CCW)
Pulse input

Function

mode 3: Quadrature encoded pulses (QEP)

Electronic
gear

1/10000—1000

1. Command smoothing filter
2. FIR filter

Filter

Torque
. limit ) ) .
Analog input This allows independent CW or CCW torque limit.

command

input
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DL310 series servo drive (100W-400W)
Specification Description

Vibration |This can suppress 5Hz—200Hz front-end vibration and
control entire-machine vibration.

1: This allows any frequency division settings under the encoder
Pulse output | resolution.
2: This supports phase-B reserving.

1: Internal command speed 1
. 2: Internal command speed 2
Control input
3: Internal command speed 3

4: Zero-point clamping

Control .
Such as speed reaching
output

Speed |[You can enable speed command inputs after
command | performing relevant settings based on the analog
Analog input input voltage OVDC-10VDC.

Torque ) . .
o This allows independent CW or CCW torque limit.
limit input
Internal . . :
ced The internal eight-step speeds can be switched based on
s
Speed P external control inputs.
command
control
Speed
command |This supports both independent ACC/DEC time setting and
ACC/DEC |S-curve ACC/DEC setting.
adjustment
Zero-point |In speed mode, this allows the speed or position working
clamping | manner.
Speed
command | First-order low-pass filter for the analog input speed command.
filter
Speed
command |Zero-drift suppression on external interference accurate to
zero-drift | 0.3mV.
control
Control input | Such as zero-drift clamping input.
Control .
Such as speed reaching.
output
Torque ) . . .
This allows gain and polarity settings based on
command .
. ) analog voltage with an accuracy of 4.88mV.
Analog input input
Speed ) _
Torque o This allows analog speed limits.
limit input
control — . .
Speed limit | Speeds can be limited through parameter settings.
Torque
command | First-order delay filter of the analog input speed command.
filter
Torque , . . .
Zero-drift suppression on external interference with accuracy of
command
. 4.88mV.
zero drift
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Overview

DL310 series servo drive (100W-400W)

Specification

Description

Segment
planning

This supports 128-segment internal position planning. The
positioning can be controlled through communication.

Route
setting

Internal
position
planning

: Position

: Speed

:ACC time

: DEC time

: Stop timer

: Status output
Running mode

Homing

: LS signal
: Phase-Z signal
: LS signal + phase-Z signal

AW NP([NOOM®N R

: Torque limit signal

For hardware

Such as protection against

overcurrent, overspeed, overload, braking resister overload,

overvoltage, undervoltage,

drive overheating, encoder fault, and power outage detection.

Protection Such as protection against ROM fault, initialization fault, 1/0
For software o . . . _
distribution exception, and excessive position deviation.
) 1: Ten faults can be recorded.
Fault recording
2: Key parameters can be recorded when a fault occurs.
Working temperature 0-45°C
Storage temperature -20-80°C (no frozen)
Environ- | Working/storage humidity |<90%RH (no condensation)
ment IP rating 1P20
Altitude Below 1000m
Vibration <5.88m/s’, 10-60Hz (not allowing work at the resonance point)




SV-DL310 Series Low-voltage Servo Drive Overview

2.1.2 Outline drawing

&0

A7, 0

Status indicator | I"u“!]l

CNS5: Fully-closed loop and pulse input interface

Power indicator
CN4: Upper computer interface

CN3: CAN/485 communication interface

CN1:1/0 control interface

CN2: Encoder interface

Main circuit power supply ——— i

Regenerative resistor

Motor

® £ <cTH® 7
NN

i

Grounding Grounding

Figure 2.1 Standard model
2.1.3 Drive model

SV-DL310-0R4-48-S0-XXXX
© ® ® @ 06

Figure 2.2 Drive model naming

Table 2.1 Model description

No. Description Example
® Product category SV: Servo system product
@) Product series DL310: Product series
OR1: 100W
® Power class OR2: 200W
0R4: 400W
24: 24VDC
@ Input voltage class
48: 48VDC
® Servo type S: Standard
® Encoder type 0: Optical encoder®
Manufacturer lot no. used for differentiating models with
@ Lot no. ) . .
special functions. Lot no. is the default one.
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SV-DL310 Series Low-voltage Servo Drive Overview

Remarks:

An optical encoder refers to a 17bit single or multi-turn absolute encoder or a  23bit multi-turn absolute encoder in this

manual.
Table 2.2 Functions bydrive type
12-bit .
. . Pulse Second Optical
Drive type Sign . analog RS485 | CANopen | EtherCAT
input . encoder encoder
input
Standard SO O O O O O X O
Note: In above table, "0" means this function is available and "x" means this function is unavailable.
2.1.4 Drive nameplate
o
BNV osemmrunremas
 — INVT INDUSTRIAL TECHNOLOQY (SHANGHAICO., LTD
MODEL: SV-DL310-0R4-48-S0
INPUT: DC 20V~65V,9.2A
OUTPUT: 3PH,0~400Hz,15A,400W
Made in China
h -
Figure 2.3 Drive nameplate
2.1.5 Drive ratings and frame sizes
Input Output
Frame
Model Voltage Rated current Power Rated current size
V) (A) (kW) (A)
SV-DL310-0R1-24-S0 DC 24 4.6 0.1 7.5 A
SV-DL310-0R2-24-S0 DC 24 9.2 0.2 15 A
SV-DL310-0R2-48-S0 DC 48 4.6 0.2 7.5 A
SV-DL310-0R4-48-S0 DC 48 9.2 0.4 15 A




SV-DL310 Series Low-voltage Servo Drive

2.2 Servo motor
2.2.1 Motor nameplate

invt

q3

MODEL: SV-ML06-0R4G-48-9A0-3000
INPUT: AC 3PH 34V 11A (DC48V)
OUTPUT(RATED): 400W 3000r/min 1.27N.m
IP65 S1 CLASS F NO.3019009

SIN:

MADE IN CHINA

\_ INVT INDUSTRIAL TECHNOLOGY CO.,LTD. Y,

Figure 2.4 Motor nameplate

Note: "N0.3019009" in the nameplate indicates the motor model code (motor code for short). Enter this code to the servo
parameter P0.00. Incorrect setting may cause abnormal running of the servo system or even a major fault to the drive and

motor.

2.2.2 Servo motor

SV-MLO6-0R4G-48-9A0-XXXX

O 20® 6 ® ® 0D @

Figure 2.5 Motor model

Table 2.3 Model description

No. Description Example
@ Product category SV: Servo system product
©) Product series M: M series
® Inertia classification L: Small inertia
@ Base model no. 06: 60mm

OR1: 100W
® Rated power OR2: 200W

OR4: 400W

Rated revolutions
® ) G: 3000rpm
per minute (RPM)

@ Voltage class 24:24VDC

48:48vDC
Encoder type 9: 23bit multi-turn absolute

Shaft end A: Solid with threaded hole and key (standard)
® connection B: Solid plain shaft
0: With oil seal but no brake
Optional part 2: With oil seal and permanent magnet brake
4: With oil seal and electromagnetic brake

@ Lot no. Manufacturer lot number




SV-DL310 Series Low-voltage Servo Drive

Overview

2.3 Cables
2.3.1 Cable nameplate

INVT INDUSTRIAL TECHNOLOGY (SHANGHAI)CO. , LTD.

() ® o .
PEEEBTUEREGRAT

INVE .
67002-01703

Shielded 3m power cable with 4-pin metal plug
and 7-pin 20A plug, 1.5mm? diameter

DAML-150-03-CEO0-00

c € ﬁ MADE IN CHINA
=

Figure 2.6 Cable nameplate

2.3.2 Power cable

DAML-250-05-CEE-00
® @

© O ® ® ®

Figure 2.7 Cable model

Table 2.4 Model description

No. Description Example
® Product series Manufacturer use only
@ Power cable ML: Power cable
) 150: 1.5mm?

® Cable diameter )

250: 2.5mm

03: 3 meters

05: 5 meters
@ Cable length 10: 10 meters

15: 15 meters

C: 4-pin metal plug

® Motor connection plug . o

E: 4-pin regular aviation plug YD28
® Drive connection plug E: European 7-pin 20A plug

) A: Common shielded cable

@ Cable material ) )

F: Flexible towline cable

00: Standard part
Serial no. 01: Serial number for a non-standard part




SV-DL310 Series Low-voltage Servo Drive

Overview

2.3.3 Power cable accessory

DA ML-C E

@

®@ @ @

Figure 2.8 Power cable accessory model

Table 2.5 Model description

No. Description Example
® Product series Manufacturer use only
@ Power cable ML: Power cable
® Motor connection plug . C: 4-pin m.etall plug
E: 4-pin regular aviation plug YD28
® Drive connection plug E: European 7-pin 20A plug

2.3.4 Encoder cable

DBEL-06-03-C10-0400

© ©

® ® 60 ©® O

Figure 2.9 Encoder cable model

Table 2.6 Model description

No. Description Example
® Product series Manufacturer use only
@ Encoder cable EL: Encoder cable
® Number of cores 06: 6-core cable
03: 3 meters
05: 5 meters
@ Cable length 10: 10 meters
15: 15 meters
® Motor connection plug C: 9-pin metal plug
® Drive connection plug I: 6-pin plastic plug
. 0: Common cable with battery case
@ Cable material ) ] ]
F: Flexible towline cable without battery case
04: 17-bit single turn/17-bit multi-turn/23-bit multi-turn
Encoder type
absolute
00: Standard part
© Serial no. 01: Serial number for a non-standard part

2.3.5 Encoder cable accessory

BEL-CI

®© © 066

Figure 2.10 Encoder cable accessory model

Table 2.7 Model description

No. Description Example

) Product series Manufacturer use only
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SV-DL310 Series Low-voltage Servo Drive
No. Description Example
® Encoder cable EL: Encoder cable
® Motor connection plug C: 9-pin metal plug
® Drive connection plug I: 6-pin plastic plug

2.3.6 Motor brake cable

BRKL-03-A

Figure 2.11 Servo motor brake cable model
No. Description Example
® Product series BRKL: Motor brake cable
03: 3m
05: 5m
Cable length
® g 10: 10m
30: 30m
A: 2-pin metal plug
® Motor connection plug B: 3-pin regular aviation plug
C: 3-pin metal plug

2.4 Brake resistor specifications

. Specification of built-in Min. resistance of external brake
Drive model ] .
brake resistor resistor
SV-DL310-0R1-24-S0 / 20
SV-DL310-0R2-24-S0 / 20
SV-DL310-0R2-48-S0 / 40
SV-DL310-0R4-48-S0 / 40
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Installation instructions

3.1 Drive

3 Installation instructions

D

08E0A0000E0BBAEREDEER
000000

Juuujoduooouuy
10000008 0808A§BAERADG

It

B |

dimensions
W

o8 oot

‘B? f|ﬁ“
: [i
L I
o] |

]

Figure 3.1 Drive dimension drawing

Table 3.1 Models and dimensions

A
-

—l

\&
-

QOutline dimensions Mount dimensions
Frame Mount hole
. Model H W D A B
size (mm)
(mm) (mm) (mm) | (mm) (mm)
SV-DL310-0R1-24-S0
SV-DL310-0R2-24-S0
A 170.5 26 142 16 163.5 M4(D5)
SV-DL310-0R2-48-S0
SV-DL310-0R4-48-S0
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Installation instructions

3.2 Drive installing
3.2.1 Installation mode

Base installation mode (There is a ®4.3 installation hole at the lower left corner and one at the upper right corner of

the rear panel.)

& 4.3 installation
hole

Horizontal installation mode

Figure 3.2 Base installation

® 45

A

® 4.3 installation hole

L

u/

182

I":HI

-

1880000000088B8RBREAD

D0D0000ECB0REREEREEER

1000000

(0000t

P

)

65

Figure 3.3 Horizontal installation
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SV-DL310 Series Low-voltage Servo Drive

Installation instructions

3.2.2 Installation directions and clearances

Install the servo drive vertically and keep enough space for good ventilation. If necessary, install a fan to ensure the

temperature inside the control cabinet is lower than 45°C.

7

>20mm

>20mm

>100mm

o h

T00RO8I00

800000000 H

ror

Upper

%

>40‘mm
7 7,
Figure 3.4 Single-drive installation
| I N
28 fnom g fbve 8 fove 23 froe

> 40mm

>20mm

>20mm

> 40mm

N | e

& o .3 °
L2 o 2 °
3 o el o
v ° v °
v [ v [
w 0 w 0
[} ° @ |-
~@o] | [~]@o

e

Figure 3.5 Multi-drive installation
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SV-DL310 Series Low-voltage Servo Drive Installation instructions

3.3 Motor outline and mounting dimensions

Unit: mm

]
M4x10 o i
2 H oy 3
T 1 B B B g (
o g 2 Al= ©
20.5 70
0 0
3
A-A  5h9 75
S 30 L
16
Figure 3.6 60 Base-60 motor outline and mounting dimensions
: L(mm)
Motor model (Multi-turn absolute) - -
Without brake Permanent magnetic brake
SV-ML06-0R2G-24-9A0 104 /
SV-ML06-0R2G-48-9A0 104 /
SV-MHO06-0R4G-48-9A0 129 /

Note: Motor structural dimensions may vary with design modification. If you are sensitive to motor mounting dimensions,
check the dimensions with sales staff before ordering.

3.4 Motor installing

® Do not pull the motor leads or output shaft when moving the motor.
® Do not beat or hammer the motor during the motor assembly. Otherwise, the encoder or shaft may be damaged.

® Wipe the anti-rust oil from the motor shaft before use.

3.5 Servo-motor technical parameters

Table 3.2 Motor specifications (using 23-bit multi-turn absolute encoders)

Rotation
inertia
Standard/
With Weight
Max. Max.
Motor model|Rated| Rated . Rated . Rated| Max. |permanent Standard
) transient transient Voltage )
(multi-turn [power|current torque RPM | RPM | magnet With
current torque i V)
absolute) | (kW) (A) (Nm) (rpm) [ (rpm) [brake/With brake
(A) (Nm)
electro- (kg)
magnet
brake
(kg-cm?)
ML series with small inertia
SV-ML06-0R
0.2 12 36 0.64 1.91 3000 / 0.175 24 1.16
2G-24-9A0
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Rotation
inertia
Standard/
With Weight
Max. Max.
Motor model|Rated| Rated . Rated . Rated | Max. [permanent Standard
) transient transient Voltage i
(multi-turn |power|current torque RPM | RPM | magnet With
current torque i V)
absolute) | (kW) | (A) (Nm) (rpm) | (rpm) |brake/With brake
(A) (Nm)
electro- (kg)
magnet
brake
(kg-cm?)
SV-ML06-0R
0.2 5.7 17.1 0.64 1.91 0.175 1.16
2G-48-9A0 48
SV-ML06-0R
0.4 11 33 1.27 3.9 0.29 4.72
4G-48-9A0
Insulation
Class F(155°C)
class
IP rating IP65
Application .
) Temperature: -20°C—+50°C (non-frozen); RH: below 90% (no condensation)
environment

Note: The maximum RPM of the motor is related to the drive input voltage and rated motor voltage.
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4 Wiring instructions

4.1 System wiring

e—====m=—= Grating ruler
Power Computer

MiniUSB cable
e ®

CAN/485 com munication

m

Circuit breaker for wiring

To cut off the
circuit if the power
line encounters
overcurrent.

Noise filter

To prevent noise
from the outside of
the power cable

Signal (1/0) cable

Electromagnetic contactor
To turn on/off the Upper device
servo power. If it is

needed, install the

Encoder signal

MRy
GO0

surge suppressor.

External
regenerative
brake resistor

Brake power
(DC 24V, user provided)

. Battery unit
(needed when absolute
encoderused)

%

Encoder connection cable
Motor main-circuit cable

Servo motor

® Before turning on the driver input power, ensure that the power supply voltage is within the allowable access voltage
range and the wiring is correct.

® The electromagnetic contactor is used to switch on or off the main-circuit power supply of the servo drive. Do not use
this contactor to start or stop the servo drive.

® In the figure, the external regenerative brake resistor is connected. For details about the connection, see section 4.2
"Main circuit terminal wiring". The resistor must be installed on nonflammable material with good heat dissipation
performance, such as metal.
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SV-DL310 Series Low-voltage Servo Drive Wiring instructions

4.1.1 Input power cable requirements
The input power cable dimensions must comply with local regulations.
® The input power cable must be able to withstand the load current.

® The maximum rated temperature margin of the input power cable cannot be lower than 70°C under continuous
running.

® The PE grounding conductor and phase conductor are the same in conductivity (since they are the same in
cross-sectional area).

® See IEC/EN 61800-3:2004 for EMC requirements.

The shielded four-core cable is recommended as the input power cable.

Four-core cable with shielded layer

Shielded
layer

| — Conductor
Sleeve

Insulation

PE

When the shielded cable and phase conductor use the same type of material, in order to protect the conductors properly,
the shielded cable and phase conductor must be the same in cross-sectional area, which helps reduce grounding
resistance to improve impedance continuity.

To suppress the emission and transmission of RF, the conductivity of the shielded cable must be at least 1/10 of phase
conductor conductivity. The shielded-layer coverage rate must be at least 85%.

4.1.2 Control cable requirements

All analog control cables and cables used for frequency input must be shielded cables. Analog signal cable use
double-shielded twisted pairs (shown in figure a). Each type of signal occupies an independent shielded twisted pair.
Different types of analog signal must occupy different grounding wires.

b
— :.;-_:,33- — e e
:%7259- S e —————

Multiple double-shielded twisted pairs  Multiple single-shielded twisted pairs

For low voltage digital signals, double-layer shielded cables are recommended, though unshielded pairs or
single-shielded pairs (shown in figure b) can be used. However, for pulse input signals, only shielded cables can be used.

Only shielded twisted pairs can be used as communication cables.

4.1.3 Main circuit cable diameters

Main circuit cable diameters for models in the small power range (100W-400W)

. Recommended cable diameter (mm?)
Drive model
U\WV\w PE P+\P-

SV-DL310-0R1-24-S0

15 15 1.5
SV-DL310-0R2-48-S0
SV-DL310-0R2-24-S0

2.5 2.5 25
SV-DL310-0R4-48-S0

18-
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4.2 Main circuit terminal wiring

MC

5 o a o 5 ¢ e Employ this emergency sto
ON OFF  ALM cichity Jeney Sop

e Add a surge absorber to each end
of the electromagnetic contactor

coil.
e Power input voltage range: please

strictly follow the recommended
P+
% range of rated voltage.

|
:
_—5 o——] —T—q I
EMI '
|
Breaker | fiter -
—5 o— —

e Connect the main circuit to the P+

————— B terminal and the P- terminal.

[ e If you use an external regenerative

é % P- brake resistor, connect the resistor
as shown in the dashed box.

e Connect the servo motor cables to

U the drive output terminals U, V,

] and W according to the correct

\Y/ phase sequence. Incorrect phase

|: Motor sequence may cause a drive fault.

W e Ground the servo drive properly.
Otherwise, electrical shocks may
be caused.

@ e Prepare the 24VDC power for
electromagnetic braking by
yourself and isolate it from the
DC12~24V power for signal
control.

vYellow/ e Pay attention to free-wheeling

Green diode connection. Reversed

polarity may cause drive damage.

Emergency
stop button - E;
Q_O ° © —L_

Surge RY
absorber

— 1+ DC24v

-~ 0
Fuse - (+10%)

CN1

L5 DO+

* @ *
ALM

DC 12~24V__|
(£10%) —

|||+

DO-

Figure 4.1 Main circuit terminal wiring diagram
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Wiring instructions

4.3 Motor power cable wiring

Power cable for base-60 motors (of less than 7.5A)

3+4(X4)+5

]
SRR

View in direction A

%
X

1%

X

Wiring mapping
Definition X1 X2 Core wire color
W X1.6 X2.1 Brown
V X1.5 X2.3 Red
U X1.4 X2.4 Blue
PE X1.7 X2.2 Yellow/green + shield
Power cable for base-60 motors (of 7.5A and higher)
View in direction A
e
M I I (¢ I I A
=T =]
==
Wiring mapping
Definition X1 X2 Core wire color
w X1.6 X2.1 Brown
\Y; X1.5 X2.3 Red
U X1.4 X2.4 Blue
PE X1.7 X2.2 Yellow/green + shield
4.4 Wiring for control 1/0 terminal CN1
10 9 8 7 6 5 4 3 2 1
DO3- |DO3+| DO2- |DO2+| DO1- |DO1+| DI3 | DI2 | DI1 |COM+
120 | 19 | 18 | 17 | 16 | 15 | 14 | 13 | 12 | 11 |
GND | Oz- | Oz+ | OB- | OB+ | OA- | OA+ | GND | AD | GND
CNL1 plug pins and signal codes
Pin Sign Function Pin Sign Function
1 COM+ Common DI input port 11 GND Signal ground
2 DI1 Digital input 1 12 AD Analog input
3 DI2 Digital input 2 13 GND Signal ground
4 DI3 Digital input 3 14 OA+ Phase-A differential output +
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Pin Sign Function Pin Sign Function
5 DO1+ Digital output 1+ 15 OA- Phase-A differential output -
6 DO1- Digital output 1- 16 OB+ Phase-B differential output +
7 DO2+ Digital output 2+ 17 OB- Phase-B differential output -
8 DO2- Digital output 2- 18 ozZ+ Phase-Z differential output +
9 DO3+ Digital output 3+ 19 oz- Phase-Z differential output -
10 DO3- Digital output 3- 20 GND Signal ground

4.5 Wiring for encoder terminal CN2
4.5.1 CN2 terminal

2 4 6 H
1 3 5
\ |
CN2 functions
Pin Name Function Remarks
1 SD+ Serial encoder data+
2 SD- Serial encoder data- .
Use different cables
3 - Unused )
for different
4 - Unused
encoders.
5 5V 5V power supply
6 GND Power ground
4.5.2 Cable for base-60 encoders
3 R
U
X1 (S 2O A 1
View in direction A = View in direction B
Wiring mapping
Signal X1 X2 Core wire color Core wire structure
SD+ X1.1 X2.1 Blue . _
Twisted pair
SD- X1.2 X2.2 Blue/black
5v X1.5 X2.3 Red . .
- Twisted pair
GND X1.6 X2.4 Red/white
Shield Metal shell Housing Woven

4.6 Wiring for RS485/CAN communication terminal CN3

Ping —— e —

Pinl —— = —
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Wiring instructions

CN3 functions
Pin Name Function Remarks
1 GND_CAN Power ground for CAN chip
2 GND_485 Power ground for RS485 chip . . )
The same interface is provided for
4 RS485+ RS485 data+ o
RS485 and CAN communication.
5 RS485- RS485 data- ) . .
Each signal occupies two pins, for
7 CAN_L CAN data- o .
= easy multidevice networking.
8 CAN_H CAN data+
3,6 - Unused

4.7 Wiring for USB terminal CN4

Pin5

Pin1

CN4 functions
Pin Name Function Remarks
D- Data-
D+ Date+ The standard cable for converting mini
GND Signal ground USB to USB-A can be used.
1,4 - Unused

4.8 Wiring for second encoder terminal CN5

4 N\
- J
Pin Name Function Remarks
1 SIGN+ Differential command direction +
2 / /
3 EXA+ Parallel encoder (second encoder) A+
4 EXA- Parallel encoder (second encoder) A- c
onnect to
5 EX5V Power supply +5V )
. . grating ruler
6 PULSE+ Differential command pulse + )
- X . terminal or
7 SIGN- Differential command direction - )
pulse input
8 / / .
terminal
9 EXB- Parallel encoder (second encoder) B-
10 EXB+ Parallel encoder (second encoder) B+
11 PULSE- Differential command pulse -
12 EX0OV Power ground, connecting with internal GND
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SV-DL310 Series Low-voltage Servo Drive

Wiring instructions

Pin Name Function Remarks
13 EXZ- Parallel encoder (second encoder) Z-

14 EXZ+ Parallel encoder (second encoder) Z+

15 / /
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5 Control modes

SV-DL310 Series Low-voltage Servo Drive
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5.1 Standard wiring diagram for position control
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5.2 Standard wiring diagram for speed control
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5.3 Standard wiring diagram for torque control
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5.4 CNL1 function description

5.4.1 CN1 pins

|

1
11

DI1 |COM+

2
12

3
13

DI2

4

003 |po3+| po2- [po2+[ po1-|po1+| iz | b2 | bz fcom]
14

OA+ | GND | AD | GND

5
DO1+
15
OA-

6
16
OB+

7
DO2+| DO1-
17

OB-

8
18
OzZ+

9
DO3+| DO2-
19

10
DO3-
20
GND | Oz-

|

CN1 plug pins and signal codes
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Table 5.1 Terminal definition

Pin Sign Function Pin Sign Function
1 COM+ Common DI input port 11 GND Signal ground
2 DI1 Digital input 1 12 AD Analog input
3 DI2 Digital input 2 13 GND Signal ground
4 DI3 Digital input 3 14 OA+ Phase-A differential output +
5 DO1+ Digital output 1+ 15 OA- Phase-A differential output -
6 DO1- Digital output 1- 16 OB+ Phase-B differential output +
7 DO2+ Digital output 2+ 17 OB- Phase-B differential output -
8 DO2- Digital output 2- 18 ozZ+ Phase-Z differential output +
9 DO3+ Digital output 3+ 19 oz- Phase-A differential output -
10 DO3- Digital output 3- 20 GND Signal ground

5.4.2 Power signals

Sign Pin Name Function

Ground for analog input, analog output signals and A/B/Z

GND 11, 13, 20 Signal ground o .
frequency division output signals.

If DI is active low (0V), COM+ connects to the positive polarity
Common DI input |of the external 12V—-24V power.

COM+ 2 . . .
port If DI is active high (12V-24V), COM+ connects to the
reference ground of the external 12V-24V power.
FG Housing Housing ground |The CN1 terminal housing connects to the drive housing.

5.4.3 Default digital settings in different modes

) ) Position mode Speed mode
Sign Pin Name : :
Default |Symbol Function Default | Symbol Function
DI1 2 Digital input 1 | 0x003 | SON | Enabling servo | 0x003 | SON | Enabling servo
L Zero-point Zero-point
DiI2 3 Digital input2 | 0x00D ZRS ) 0x00D | ZRS .
clamping clamping
DI3 4 Digital input 3 | 0x004 CLA | Clearing alarms | 0x004 | CLA | Clearing alarms
. Servo readiness Servo readiness
DO1 5/6 Digital output 1 | 0x001 RDY 0x001 | RDY
output output
DO2 718 Digital output 2 | 0x003 ALM Fault output 0x003 | ALM Fault output
o Position Speed
DO3 | 9/10 | Digital output3 | 0x007 PLR . 0x009 | COIN .
completion consistency
) ) Torque mode
Sign Pin Name ;
Default Symbol Function
DI1 2 Digital input 1 0x003 SON Enabling servo
DI2 3 Digital input 2 0x00D ZRS Zero-point clamping
DI3 4 Digital input 3 0x004 CLA Clearing alarms
DO1 5/6 | Digital output 1 0x001 RDY Servo readiness output
DO2 7/8 | Digital output 2 0x003 ALM Fault output
DO3 | 9/10 | Digital output 3 0x010 TRCH Torque reaching
5.4.4 Digital input functions
Signal Symbol Function Applicable mode
Disabling forward drive POT 0x01 P S T
Disabling reverse drive NOT 0x02 P S T
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Signal of disabling the drive to the forward or reverse direction. The detailed action is associated with the
setting of P3.40 [Disable travel limit switch].

If P3.40 is set to O:

® When the input of forward drive disabling is valid, the motor stops at the current position and accepts
the reverse command input only.

® When the input of reverse drive disabling is valid, the motor stops at the current position and accepts
the forward command input only.

If P3.40 is set to 1, this function is invalid.

If P3.40 is set to 2 when the input of forward or reverse direction drive disabling is valid, the drive alarms.

Signal Symbol Function Applicable mode
Enabling servo SON 0x03 P | S | T
Signal of controlling whether to enable servo.

If it is valid, the drive powers on the motor. If it is invalid, the drive powers off the motor.

Signal Symbol Function Applicable mode
Clearing alarms CLA 0x04 P ‘ S | T
Signal of controlling whether to clear an alarm after the drive reports the alarm.

It may not be used to clear some alarms. For details, see A.3 "Fault codes".

Signal Symbol Function Applicable mode
Switching control modes MCH 0x05 P ‘ S | T
If P0.03 [Control mode] is set to 3, 4, or 5, the signal specifies control mode switching.
If the control mode is setto 0, 1, 2, 6, or 7, it is invalid.

Signal

Symbol Function

Applicable mode

Switching gains

PLC

0x06

Pls ]|

Signal of controlling the switching between the first gain and second gain.

Signal

Symbol

Function

Applicable mode

Clearing residual pulses

RPC

0x07

Pl |

Control signal of clearing residual pulses. The detailed action is associated with the setting of P3.45
[Residual pulse clearing mode].

If P3.45 is set to 0, which indicates electrical-level clearing, residual pulses are always 0 when this digital
input is valid.

If P3.45 is set to 1, which indicates rising-edge clearing, residual pulses are cleared only once when the
digital input changes from 0 to 1.

Signal Symbol Function Applicable mode

Inhibiting command pulses PLL 0x08 P

Signal of controlling whether to suspend receiving command pulse input. The detailed action is associated
with the setting of P3.44 [Disable command pulse inhibition].

If P3.44 is set to 0, the function takes effect. When the digital input is valid, the drive suspends receiving
command pulse input.

If P3.44 is set to 0, the function is invalid.

Signal Symbol Function Applicable mode

Switching torque limits TLC 0x09 P | s

Signal of controlling the switching between the first torque limit and second torque limit.
For the settings and switching methods of various torque limits, see P0.09 [Torque limit mode].
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Signal Symbol Function Applicable mode
Internal-speed command 1 SPD1 O0x0A S T
Internal-speed command 2 SPD2 0x0B S T
Internal-speed command 3 SPD3 0x0C S
Signals of selecting from internal-speed commands 1 to 8 or from internal speed limits 1 to 4.

Control . Associated parameter
P0.40 setting | SPD3 SPD2 | SPD1 .
mode and setting

P0.46, internal speed 1

P0.47, internal speed 2
P0.48, internal speed 3
P0.49, internal speed 4
P0.50, internal speed 5

Speed mode 0

P0.51, internal speed 6

P0.52, internal speed 7
P0.53, internal speed 8
P0.46, speed limit 1
P0.47, speed limit 2
P0.48, speed limit 3
P0.49, speed limit 4

Torque mode 0

O (O |0 |0 (R |k |k |k |O|O |0 |0
P (P |O |0k |k |O|O|F |k |O|O
P ([O|Fk |O(Fk |O |k |[O]|F |O | |O

Signal Symbol Function Applicable mode
Zero-point clamping ZRS 0x0D ‘ S | T
Signal of controlling zero-point clamping. The detailed action is associated with the setting of P0.58
[Zero-point clamping mode]. For details, see the description for P0.58.

Signal Symbol Function Applicable mode
Speed command sign S-SIGN Ox0E ‘ S
Signal of selecting the sign for speed command input in speed mode.

If P0.41 [Speed command direction setting] is set to 1, this digital input takes effect. If P0.41 is set to O, it
does not take effect.

Signal Symbol Function Applicable mode

Torque command sign T-SIGN OxOF ‘ ‘ T

Signal of selecting the sign for torque command input in torque control mode.
If PO.61 [Torque command direction setting] is set to 1, this digital input takes effect. If P0.61 is set to O, it
does not take effect.

Signal Symbol Function Applicable mode

Internal position command 1 POS1 0x10 P
Internal position command 2 POS2 0x11

Internal position command 3 POS3 0x12 P
Internal position command 4 POS4 0x13 P
Internal position command 5 POS5 0x20 P
Internal position command 6 POS6 0x21 P
Internal position command 7 POS7 0x22 P
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These signals are used to select from position commands 0-127 in point-to-point (PTP) control mode, with
the same function as P5.20 [PTP trigger signal] in bus control mode. They are valid only when P0.20
[Position command source] is set to 2.

The combination of 7 digital inputs is used to select the different PTP position of PtP0.00—-PtP2.55 and the
corresponding target speed, ACC/DEC time and the delay time of P5.21-P5.68.

Control Associated parameter
POS7 | POS6 | POS5 | POS4 | POS3 | POS2 | POS1 .
mode and setting
PtP0.01 [Position of
0 0 0 0 0 0 0
segment 00]
PtP0.03 [Position of
0 0 0 0 0 0 1
segment 01]
PtP0.05 [Position of
0 0 0 0 0 1 0
segment 02]
PtP0.07 [Position of
0 0 0 0 0 1 1
segment 03]
PtP0.09 [Position of
0 0 0 0 1 0 0
segment 04]
PtP0.11 [Position of
0 0 0 0 1 0 1
segment 05]
PtP0.13 [Position of
0 0 0 0 1 1 0
segment 06]
PtP0.15 [Position of
" 0 0 0 0 1 1 1
Position segment 07]
PtP0.17 [Position of
0 0 0 1 0 0 0
segment 08]
PtP0.19 [Position of
0 0 0 1 0 0 1
segment 09]
PtP0.21 [Position of
0 0 0 1 0 1 0
segment 10]
PtP0.23 [Position of
0 0 0 1 0 1 1
segment 11]
PtP0.25 [Position of
0 0 0 1 1 0 0
segment 12]
X X X X X X X XXX
PtP2.53 [Position of
1 1 1 1 1 0
segment 126]
PtP2.55 [Position of
1 1 1 1 1 1 1
segment 127]
Signal Symbol Function Applicable mode
External fault EXT 0x14 Pls |

Signal of reporting an external fault alarm.
If this digital input is valid, the drive reports the alarm Er10-3 and stops.

Signal Symbol Function Applicable mode
Switching inertia ratios JC 0x15 P ‘ S ‘ T
Signal of controlling the switching between the first inertia ratio and second inertia ratio.

If this digital input is valid, the internal software uses P1.02 [Inertia ratio 2]. If it is invalid, the internal

software uses P1.01 [Inertia ratio 1].
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Signal Symbol Function

EMG 0x16 P

Applicable mode
s | 7T

Emergency stop

Signal of controlling emergency stop.
If P3.41 [Disable emergency stop] is set to 0 and this digital input is valid, the drive stops and reports the
alarm Er10-4.

Signal Symbol Function Applicable mode

HOME 0x17 P | |

Home switch input
Input signal of the Home switch.
When the drive executes the homing action in some homing mode, the drive completes the homing action
if this digital input is valid. For details, see the description for P5.10 [Homing mode].

Signal Symbol Function Applicable mode
HTRG 0x18 P
Signal of controlling the triggering of homing which is led by the drive. It is valid in the rising edge.

This digital input has no relation with bus control. P5.15 [Homing trigger command] has the same function.

Homing trigger

Signal Symbol Function Applicable mode
Numerator selection 1 for electronic
. SC1 0x19 P
gear ratio
Numerator selection 2 for electronic
. SC2 Ox1A P
gear ratio

This group of signal is used to switch between a maximum of four electronic gear ratios.

Before using this function group, set P0.22 [Pulses per motor resolution] to 0 and then set numerators
(P0.25-P0.29).

Note: If the electronic gear ratio is switched through digital input, P4.10 [Upper computer type] must be 0.

Electronic gear ratio
SC1 SC2
Numerator Denominator
0 0 P0.25 P0.26
1 0 P0.27 P0.26
0 1 P0.28 P0.26
1 1 P0.29 P0.26
Signal Symbol Function Applicable mode
PTP control trigger TRIG 0x1B P ‘ ‘

In PTP control mode, it works with the position commands 1-4 to trigger target position switching. It is
valid in the rising edge.

During the use, the target position is selected through the internal position commands 1-4, and then the
rising edge of this digital input triggers the switching.

Signal Symbol Function Applicable mode
Vibration control switching input VS-SEL 0x1C P

Signal of controlling the switching between the first vibration control frequency and second vibration

control frequency.

If this digital input is valid, the internal software uses P1.38 [Vibration control frequency 2] and associated

parameters. If it is invalid, the internal software uses P1.36 [Vibration control frequency 1] and associated

parameters.
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Signal Symbol Function Applicable mode
Quick stop Q-STOP 0x1D Pls |
Signal of externally controlling quick stop.
If this digital input is valid, the control motor of the drive decelerates from current speed to 0 according to
the regular curve set by P0.69 [DEC time for quick stop]. If it changes from valid to invalid, the motor
restores to the state prior to quick stop.

Signal Symbol Function Applicable mode
PTP control stop PTP-ST Ox1E P

Signal of controlling whether to stop PTP running in PTP mode, valid in the rising edge. In bus control
mode, if P5.20 [PTP trigger signal] is set to 2048, the same function can be achieved also.

Signal Symbol Function Applicable mode

Clearing absolute position PCLR Ox1F P

Signal of clearing the multiturn absolute encoder.
If this digital input is valid, the multiturn data is clear while the single-turn data remains unchanged, but the
absolute position in the feedback is cleared.

Signal Symbol Function Applicable mode
Forward jogging FJIOG 0x23 P ‘ ‘
If this digital input is valid, the motor executes forward jogging.

Signal Symbol Function Applicable mode
Reverse jogging RJOG 0x24 P
If this digital input is valid, the motor executes reverse jogging.

Signal Symbol Function Applicable mode

Switching high/low jogging speed JOGC 0x25 P ‘ ‘
Signal of switching between the high jogging speed and low jogging speed. If this digital input is valid, the
drive jogs at high speed.

Signal Symbol Function Applicable mode

Enabling terminal jogging DJOG 0x2C P ‘ ‘

If this digital input is valid, terminal jogging is valid. If this digital input is valid, terminal jogging is valid.

Signal Symbol Function Applicable mode
Dynamic brake relay feedback DBS 0x30 P ‘ S | T
If this digital input is valid, the dynamic brake relay is closed.

5.4.5 Digital output functions

Signal Symbol Function Applicable mode
Servo readiness output RDY 0x01 P ‘ S ‘ T
This signal indicates that the drive is ready.
If it is valid, the drive is enabled to power on the motor. If it is invalid, the drive does not respond to the
servo enabling command.

Signal Symbol Function Applicable mode

Servo running output RUN 0x02 P ’ S ’ T
This signal indicates that the drive is enabled.
If it is valid, the motor is powered on.
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Signal Symbol Function Applicable mode
Fault output ALM 0x03 P ‘ S ‘ T
This signal indicates that the drive reports a fault alarm.

If it is valid, the drive encounters a fault.

Signal Symbol Function Applicable mode
Electromagnetic brake release BRK 0x05 P ‘ S ‘ T

This signal outputs the release of the electromagnetic brake.
If it is valid, the brake is released, and the motor control command is received. If it is invalid, the brake is
disconnected.

Signal Symbol Function Applicable mode
Position command existence PCMD 0x06 P

This signal outputs whether there is a position command.
If it is valid, there is a non-zero position command which executes motor control.

Signal Symbol Function Applicable mode
Position completion PLR 0x07 P

This signal outputs positioning is completed.
If it is valid, the positioning is completed.

Signal Symbol Function Applicable mode
Control mode switching status MCHS 0x08 P ‘ S | T
This signal indicates the switching between different control modes.

If it is valid, control mode 1 is switched to control mode 2. This function output becomes invalid when
control mode 2 is switched to control mode 1.

Signal Symbol Function Applicable mode
Speed consistency COIN 0x09 P ‘ S ‘ T
This signal outputs speed consistency.

If it is valid, the speed difference between the current speed feedback and speed command falls in the
setting of P3.53 [Speed consistency range].

Signal Symbol Function Applicable mode
Speed reaching SR 0x0A P ‘ S ‘ T
This signal outputs the speed is reached.

If it is valid, the current speed feedback reaches the setting of P3.54 [Speed reaching range].

Signal Symbol Function Applicable mode
Speed being limited SL 0x0B ‘ ‘ T
This signal outputs the speed is being limited.

If it is valid, in torque mode, the current torque output does not match the torque command, but the speed
feedback reaches the speed limit setting.

Signal Symbol Function Applicable mode
Speed command existence SCMD 0x0C P ’ S ’ T
This signal outputs whether there is a speed command.

If it is valid, there is a non-zero speed command which executes motor control.
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Signal Symbol Function Applicable mode
Zero-speed output ZSO 0x0D P ‘ S ‘ T
This signal outputs whether the current speed feedback is zero.
Signal Symbol Function Applicable mode
Torque being limited LM Ox0E P | S | T

This signal outputs the torque is being limited.

If it is valid, the current torque output reaches the maximum torque limit

Signal Symbol Function Applicable mode
Homing completion HEND OxOF P
This signal outputs homing is completed.
If it is valid, the homing led by the frive is completed.
Signal Symbol Function Applicable mode
Torque reaching TRCH 0x10 T

This signal outputs torque reaching.

If it is valid, the difference between the current torque output and torque command falls in the setting of

P3.59 [Torque reaching range]. The detection may lag by 5%.

Signal Symbol Function Applicable mode
PTP reaching PTPF 0x16 Pl |
This signal outputs PTP is reaching.
Signal Symbol Function Applicable mode
PTP output 1 PTPO1 0x17 P
It is the signal of PTP output 1.
Signal Symbol Function Applicable mode
PTP output 2 PTPO2 0x18 P ‘ ‘
It is the signal of PTP output 2.
Signal Symbol Function Applicable mode
PTP output 3 PTPO3 0x19 Pl |
It is the signal of PTP output 3.
Signal Symbol Function Applicable mode
PTP output 4 PTPO4 Ox1A P
It is the signal of PTP output 4.
Signal Symbol Function Applicable mode
PTP output 5 PTPO5 0x1B P ‘ ‘
It is the signal of PTP output 5.
Signal Symbol Function Applicable mode
PTP output 6 PTPOG 0x1C Pl |

It is the signal of PTP output 6.
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5.4.6

5.4.7

Signal Symbol Function Applicable mode
PTP output 7 PTPO7 OX1D Pl |
It is the signal of PTP output 7.
Signal Symbol Function Applicable mode
Dynamic brake relay control DBRC Ox1F P | S | T
It is the output signal of dynamic brake relay control.
Analog input signals and functions
Sign Pin Name Default Input Function
The standard model (with "-S" on the drive
Speed
nameplate) has an AD accuracy of 12 bits.
command ) i )
Analog For external analog input terminals, the input
AD 12 input impedance is 10kQ, and the input voltage
Torque | ranges from OV to +10V. If the voltage is out
command | of the range of -1V—+11V, the drive may be
damaged.
Signal . _—
GND | 11,13, 20 g ) ) The range, offset, and function definition are
ground configurable.
Encoder output signals and functions
Sign Pin Signal Function
OA+ 14 ® The output of encoder signal that is frequency divided is
Phase-A output . .
OA- 15 compliant with TIA/EIA-422-B.
OB+ 16 ® The output phase-A pulse and phase-B pulse are still
Phase-B output .
OB- 17 orthogonal. In forward rotation, phase A leads phase B
OzZ+ 18 by 90°. In reverse rotation, phase B leads phase A by
Phase-Z 50"
0z- 19 ase-Z output ® The frequency can be divided or multiplied by any
integer or fraction.
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5.5 Wiring description for CN1
5.5.1 Digital input circuit wiring

DC12~24V
-+ 2]|COM+ ——
L
16(DI1
Drive side
DC12~24V
- [+ 2]COM+ ——
\ —
16/ DI1
NPN
Drive side
Active low

® The digital input power is user provided.

DC12~24V

+

2 |COM+

DC12~24V

1

16(DI1

Drive side

2 [COM+

PNP) ]!

16(DI1

Drive side

Active high

® As shown in the figure, the digital input circuit supports mechanical switch connection and open collector connection
using NPN or PNP triodes, disallowing the hybrid of the two types.

5.5.2 Analog input circuit wiring

ST T ~ 12
! \ ! \
[ [
1 1

Connect the shielded

cable according to

device requirements
Control

module side

-

Twisted | /
pair

AD

GND

) FG

Drive side

00>

The analog input circuit AD is accurate to 12 bits (standard configuration). The input impedance is 10kQ. The input voltage
ranges from 0V to +10V. If the voltage is out of the range of -1V—+11V, the circuit may be damaged.
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5.5.3 Digital output circuit wiring

Wiring method in which user-provided power is used

Drive side

Connect a free-wheeling
diode if an inductive load is

connected.

Drive side

Connect to a current limit

resistor if an optical coupler
Qj connected.

Max. load capacity of each Max load capacity of each
output terminal: 30V, 50mA A @ output terminal: 30V, 50mA G
. DO1+15 DO14 5
v il
DC DC
12~24V 12~24V
DO1- [ 6 DO1-] 6

@ Connecting to a relay coil & Connecting to an optical coupler

® There are three digital output circuits in total, which use the open-collector output structure as shown in the figure.
They can be used to drive the relay coil or optical coupler load. The loading capacity is shown in the figure.

® If an inductive load such as the relay coil is connected, a free-wheeling diode must be connected, as shown in the
figure. If an optical coupler is connected, a current limit resistor must be connected; otherwise, the drive may be
damaged.

5.5.4 Frequency-division output circuit wiring of encoder feedback signals

Differential method

Shield Twisted ~ Terminal AM26LS32
caﬁa pai\ resistor  or equivalent chip
OA+ |14 ST """j\ _
Eé oA |15 I} X B >—>
oB+|16 | | I
T owln | <>@>
oz+lis || Ll
Eé oz l19 || >< L @>_’
GND [20 1} b GND
" v/ Connect the shielded
3 X cable according to
Drive side 1 P device requirements

® Phases A, B, and Z of the encoder provide differential output signals. You are recommended to use AM26C32 or
equivalent chip and connect an end-matching resistor of about 220Q.

® No isolation is made for any output circuit.
5.5.5 Electromagnetic brake wiring

If the servo motor is used to drive the vertical shaft, the electromagnetic brake can be used to prevent against the falling of
heavy objects or keep the falling speed when the servo drive is out of power. See the following wiring diagram for the
electromagnetic brake.
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Note: The brake winding must use independent 24V
power and cannot share the control power or relay

° coil power.
ZX éﬁ Emergency-stop

RY button Motor

—————©
DC24v Surge
*§ ~ BRK+ 9 +|  power absorber ke
=T special for ol
K—£)|_D,RK 10 %ﬁ brake Fuse (5A) winding
- T winding
DC12 - 24V ® ]

Drive side

external power

® You must provide independent 24V power for the electromagnetic brake, which cannot use the signal-control power.

® In the figure, indicates relay coil. Pay attention to the diode direction.
® The electromagnetic brake is used for holding but not for common stop.

® Though the electromagnetic brake can prevent the falling of heavy objects or keep the falling speed, you must install
an external brake device.

5.6 Wiring description for CN5
5.6.1 Pulse input circuit wiring

Method 1: Differential connection

Shielded Twisted
cable pai
Q \ PULSE+

6
- PULSE
{ % [ ( ) 11] PULSE-

| 1 [SIGN+

v SIGN
[g L ( ) 7 |SIGN-

Control module side T— FG Drive side

Figure 5.1 Differential connection
® The differential pulse input signal voltage is £5V and maximum frequency is 4MHz.
® This signal transmission method is recommended since it has excellent anti-nose capability.

Method 2: Open collector connection

Shielded Twisted

cabley  pair
h a PULSE+
,“. PULSE
Current limit | |
Yo resistorR | | PULSE-
1 |SIGN+
— SIGN
Current limit} |
Y1 resistor R |/ 7 |SIGN-
ﬂ N I— FG
T
DC12~24V
Control module
side Drive side

Figure 5.2 Control module using NPN triodes with common cathode:
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DC12~24V

1+ Shielded  Twisted
T . cable pair
Current limit —\ \
YO resistorR 6 |PULSE+

LI PULSE
( 1

{ Current limit ‘
Y1 resistor R 1 |SIGN+
e ( ) SIGN

1] PULSE-

7 ISIGN-

Control module
b FG

side

Drive side

Figure 5.3 Control module using PNP triodes with common anode

The input pulse frequency is 200kHz. Use the 12—-24V power provided by yourself. You need to connect current limit
resistors externally. Select current limit resistors according to the following:

Vbce R specs
12v 1kQ,1/4W
24V 2kQ,1/3W

Vpc-1.5

Re6g  LO(MA)

For each method, the shielded twisted pair is required, and you are recommended that the pair cable length be less than 3
meters.

5.6.2 Pulse input signals and functions

Sign Pin Signal Function

PULS+ 6 Position command In position control mode, the terminals function as
PULS- 11 pulse input 1 position command input terminals.

SIGN+ 1 . In other control modes, the terminals are invalid.

Position command i . . )
SIGN . lse inout 2 The maximum input pulse frequency is 4MHz in
- ulse inpu ) ) .
P P differential mode and 200 kHz in open collector mode.

Differential command
pulse input

~N
v TEX5V E
Differential EXOV
command pulse EXOV E
input (max 4Mpps) PULSE4 6
) Use the 12-24V power and connect | X7 PULzE_ o j}}*”

|
the current limit resistors externally. !
|
|

—T[PULSE+ 6
:»-I—IL)—PULSE- 11

SIGN+ | 1
' SIGN- 7j}:§b

¥
FG
M EXA+ 3 E:,]>_'
EXA- 4
EXB+ 10 ﬂ:
EXB- 9
Note: The maximum open EXZ+ |14 E:}]>_,
collector input is 200kpps. EXZ- 13

|

I

I

T

|

I

I

]
L= ! J\FG
Note: ( :D:XI]: ) is shielded twisted cable. CN5

_(A_‘ ! I IGN+ 1
:R»—'W'L)—ZSN- 7
RNy

I
-Vpcl2~24V

Vpc | R resistance ref
12V| 1k Q,1/4W
24V| 2k Q ,1/3W

Vpc-15
R+63 ~10mA

I

Figure 5.4 Wiring description for terminal CN5
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6 Operating and running

6.1 Running

6.1.1 First power-on

Ensure the following before the power-on:

Wiring

® The power supply terminals (P+ and P-) of the servo drive are connected correctly. For details, see section 4.2 "Main
circuit terminal wiring".

® Phases of the servo drive output terminals (U, V, and W) are consistent with servo motor cable phases.

® There is no short circuit between the servo drive outputs (U, V, and W) and the input power terminals (P+ and P-).

® Wiring complies with the standard wiring diagrams for different control modes in chapter 4 "Control modes".

® The external servo enabling terminal SON is set to OFF.

® The servo drive and the servo motor are grounded properly.

® The voltage applied to CN1 cannot be greater than DC24V.

® Stresses applied to cables are within the allowed ranges.

Environment

There are no foreign materials, such as wire leads and metal filings, which can cause short connection between signal
and power cables.

Mechanical parts
® The installation of the servo motor and the connection between shafts and machines are reliable.
® The servo motor and connected machines are operational.

® Do not run the motor with a negative load, which indicates the motor output torque direction is opposite to the motor
speed direction.

You can turn on the power only after all the preceding conditions are met.
6.1.1.1 Checking after power-on

After the power is switched on, if the powering is normal, the green indicator and red indicator are always on. If the servo
drive reports a fault alarm, the red indicator blinks. See chapter 10 "Fault handling" to handle the fault.

6.1.1.2 Setting the motor code

Before enabling the motor, set the parameter P0.00 according to the motor code on the motor nameplate. Otherwise, the
motor cannot run properly or it runs in the reverse direction, which may cause safety risks.

6.1.2 Trial run by jogging

Trial jogging can be used to check whether the servo drive and the servo motor are in good condition and to commission
the system including the servo drive, servo motor, and peripherals. If the system is wired and powered on properly, without
reporting a fault alarm, execute jogging with the upper computer. Before jogging running, ensure that:

® The motor is not in running state. Jogging operations are invalid for a motor in running state.

® It is recommended that the load inertia not be greater than 15 times of the motor inertia. Otherwise, serious
mechanical vibration may be caused.

® The jogging speed has been set through P0.05.

® The ACC time and DEC time can be set through P0.54, P0.55, P0.56, and P0.57.
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6.1.3 Running in position control mode

Simplified wiring

Parameter Function Setting
P0.03" Control mode 0
P0.22* Pulses per motor resolution Depends on the actual situation.
P0.23 Pulse input mode Depends on the actual situation.
P0.24 Reverse pulse input direction 0
DC Servo drive
12~24V CN1

—F—{com [l
-—"o—{soN | 2]

CN5

- PULS+

[

I %
uper [ 1 U1 PULS-
pulse |

e SIGN+
NG v SIGN-
I

1

ke

Procedure
1. Complete the connection between the servo drive and servo motor.
2. Set P0.03 to 0, which indicates the position control mode.

3. Check the pulse output mode of the upper controller. Adjust P0.23 to keep the pulse mode the same as that of the
upper controller. See the description for P0.23 for details.

4.  Switch off and re-switch on the main power for the settings of P0.03 and P0.23 to take effect.

5. Connect the plug of CN1 to the drive, switch on the power, and ensure that SON and COM+ are connected. The
motor enters the locking state.

6. Wait the upper controller to send the low frequency pulse command. The motor rotates at a low speed.

7. Check whether the motor rotation direction is consistent with the design. If not, change the direction through the
upper controller or perform the reverse operation through P0.24.

8. Ensure the input pulse count complies with the design. You can set P0.22 [Pulses per motor resolution] or the
electronic gear ratio parameters P0.25 and P0.26 to divide or multiply frequency. See the description for P0.22,
P0.25 and P0.26 for details.
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6.1.4 Running in speed control mode

Simplified wiring

Procedure

Upper analog
input 1
indicating
speed —
command
0 - +10V

Parameter Function Setting
P0.03! Control mode 1
P0.40 Speed command source 1
P3.27 Functionof Al 3
P0.62 Gain of Al 500
P3.23 Offset of Al Depends on the actual situation.
DC Servo Drive
12~24V CN1
H CoM+| 1
o SON | 2

1. Complete the connection between the servo drive and servo motor.

© N o 0o M w0 D

Set P0.03 to 1, which indicates the speed control mode.

Connect the plug terminals for CN1.

servo enters the locking state.

Switch off and re-switch on the main power for the setting of P0.03 to take effect.
Set P0.40 to 1, which indicates that the speed command source is external analog.
Set P3.27 to 3, which indicates that analog input 1 is a speed command.

Set P0.62 as required. See the description for P0.62 for details.

Connect the plug of CN1 to the drive, switch on the power, and ensure that SON and COM+ are connected. The

9. The motor shaft may rotate at a low speed if there is no upper command voltage. It is necessary to adjust P3.23. See
the description for P3.23 for details.
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6.1.5 Running in the torque control mode

Simplified wiring

Procedure

Upper analog
input 2
indicating
torque -
command
0-+10V

1. Complete the connection between the servo drive and servo motor.

© © N o g M w D

Set P0.03 to 2, which indicates the torque control mode.

Set P0.61 as required. See the description for P0.61 for details.

Set P0.62 as required. See the description for P0.62 for details.

Connect the plug terminals for CN1.

servo enters the locking state.

————{coms| 1
49/

SON

Parameter Function Setting

P0.03" Control mode 2

P0.60 Torque command source 1

P3.27 Function of Al 4

P0.61 Torque command direction setting Depends on the actual situation.
P0.62 Gain of Al 10

P3.23 Offset of Al Depends on the actual situation.
P0.46 Speed limit 1 100

DC Servo drive
12~24V CN1

2]

Switch off and re-switch on the main power for the setting of P0.03 to take effect.

Set P0.60 to 1, which indicates the torque command source is external analog.

Set P3.27 to 4, which indicates that analog input is a torque command.

Connect the plug of CN1 to the drive, switch on the power, and ensure that SON and COM+ are connected. The

10. The motor shaft may rotate at a low speed if there is no upper command voltage. It is necessary to adjust P3.23. See
the description for P3.23 for details.

11. Intorque control mode, adjust P0.46, which indicates the speed limit. See the description for P0.46 for details.
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6.1.6 Setting parameters before servo running

To meet onsite application function and performance requirements, you must set parameters by using the PC software or
communication means before servo running. Chapter 7 describes all parameters, among which some must be set
depending on the actual application requirements, such as the pulse input manner, electronic gear ratio, encoder output
frequency division coefficient, and analog input upper or lower limit, while some must be set depending on the actual
commissioning status, such as the regulator loop parameter affecting system performance, but most parameters use the
default settings.

The following lists only part of mandatory parameters:
Control mode

The control modes include the position, speed, and torque control modes, and any combination of the three modes.
Depending on actual control requirements, set the control mode through P0.03. You must switch off and re-switch on the
main power for the setting of P0.03 to take effect.

Command input
Based on the setting of P0.03, set or enter commands to control the position, speed, or torque of the servo motor shaft.

® In position control mode, the applicable command can be the pulse command (with three input methods), internal
torque limit command, or external analog torque limit command.

® In speed control mode, the applicable command can be the internal speed command, external analog speed
command, internal torque limit command, or external analog torque limit command.

® In torque mode, the applicable command can be the internal torque command, external analog torque command,
internal speed limit command, or external analog speed limit command.

6.1.7 Servo enabling

You can enable the servo through the external servo enabling terminal SON or P0.04.

When the servo is enabled:

® In position control mode, if there is no pulse command input, the servo enters the locked state.
® In speed control mode, the servo motor runs at the given speed.

® In torque control mode, if no torque is applied externally, the servo motor accelerates from the zero speed to the
limited speed. If the external torque is greater than the torque in the internal torque command, the servo motor
remains the state of zero speed output.

® |[faservo alarm is reported, the servo status indicator blinks. The servo motor enters the inertia running state.
6.1.8 Servo stop and running stop

The drive cuts off output immediately, and the motor coasts to stop until it decelerates to the zero speed, but it does not
keep in locked state, which is servo stop. The drive outputs reverse torque, and the motor decelerates to the zero speed
and enters the locked state, which is running stop. The servo motor stops or it stops running if the servo drive is in any of
the following conditions:

® The servo enabling terminal SON is set to OFF. This does not cause regenerative brake.
® You can select a stop manner through P4.30.

® Afault alarm is reported. This does not cause regenerative brake.

® You can select a servo motor stop manner through P4.30.

® When the digital input terminal configured as zero speed clamp (ZRS) is set to ON and P0.58 is set to a non-zero
value, the servo motor stops running. When P0.58 is set to 1-3, the motor stops running based on the DEC time set
by P0.55 and P0.57 in speed mode, and servo is in locked state after stop; in torque mode, the servo motor stops
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running immediately. Such stopping process may cause regenerative braking. If a braking overload fault alarm
occurred, connect a proper external brake resistor.

® If the travel limit switch function is invalid (that is, P3.40=0), and the digital input terminal signal of travel limit
(POT/NOT) is set to ON, the motor decelerates to stop running based on the settings of P0.55 and P0.57 and it
enters locked state. If there is reverse direction command input after the motor stops, the motor can run in reverse
direction.

® |f the emergency stop disabling function is invalid (that is, parameter P3.41=0), and the digital input terminal of EMG
is set to ON, the servo motor coasts to stop.

® If the servo disabling signal duration is too short (that is, less than 500ms), the PWM signal may be in off state after
the servo is enabled again.

6.1.9 Timing sequence

6.1.9.1 Timing sequence for power-on and servo turning on

Powering-on )
Servo turning-on

process
! process
Main power Main circuit
powered on |
| About 1.2s | |
_ “«—> 1
Microprocessor Program | Program started
state initialized | running
{ Notel | |
«—>
Servo readiness . | .
(RDY) Invalid Note 2 Valid
Servo enabling . .
(SON) Invalid Note 3 Valid
PWM output Servo without output Servo with output
<100ms_:
. )
Electromagnetic - ‘
brake release ‘Brake being’
signal output Motor brake closed ."'\r-el,eé'S.ed' ; Motor brake released
(BRK) ! -
3 Note 4
Position/speed/torque Command input 200ms Command
command input invalid input invalid

Note 1: The delay time from microprocessor initialization completion to servo readiness output can be set
through P4.54.

Note 2: The condition for the RDY output signal electric level to become low is: The servo has no fault and
main circuit DC voltage has been established, with voltage higher than 18V/18V (for 24V/48V series). If the
main circuit DC voltage is less than 16V/16V (for 24V/48V series), the Er13-1 alarm is reported. The time
interval from servo readiness to servo enabling can be user controlled.

Note 3: The servo enabling signal can be valid only when the RDY output signal is valid.

Note 4: The actual electric levels corresponding to valid 1/O states can be set through P3.00-P3.15.
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Powering-on )
Servo turning-on

process
! process
Main power Main circuit
powered on !
' About 1.2s !
. «—> 1
Microprocessor Program | Program started
state initialized i running
. Notel |
Servo readiness . | .
(RDY) Invalid Note 2 Valid
Servo enabling . .
(SON) Invalid Note 3 Valid
PWM output Servo without output Servo with output
| <100ms_|
: €«
Electromagnetic : I
brake release ‘Brake being
! ¥ > M ke rel
signal output Motor brake closed released - otor brake released
(BRK) v ;
| Note 4
Position/speed/torque Command input 200ms Command
command input invalid input invalid

Note 1: The delay time from microprocessor initialization completion to servo readiness output can be set
through P4.54.

Note 2: The condition for the RDY output signal electric level to become low is: The servo has no fault and
main circuit DC voltage has been established, with voltage higher than 18V/18V (for 24V/48V series). If the
main circuit DC voltage is less than 16V/16V (for 24V/48V series), the Er13-1 alarm is reported. The time
interval from servo readiness to servo enabling can be user controlled.

Note 3: The servo enabling signal can be valid only when the RDY output signal is valid.

Note 4: The actual electric levels corresponding to valid I/O states can be set through P3.00-P3.15.
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6.1.9.2 Timing sequence for power-off during running

Main power

PWM output

Servo readiness
output (RDY)

Microcontroller
state

Electromagnetic
brake release
signal output

(BRK)

Main circuit power lost

Servo with output

Servo without output

Valid

Program running |

Motor brake
released

Invalid

Program stopped running

Motor brake closed Note 3

Note 1: If main circuit voltage is less than 16V/16V(for 24V/48V series), the undervoltage
fault occurs and the electrical level of the servo fault (ALM) output increases.

Note 2: The output delay of the electromagnetic brake release signal can be set through
P3.57. If the speed slows down under the setting of P3.58 (30r/min by default) during the
time specified by P3.57, the BRK signal becomes invalid.

Note 3: The actual electrical levels corresponding to valid I/O states can be set through

P3.00-P3.15.

6.1.9.3 Timing sequence for servo turning off in locked state

Servo enabling (SON)

Servo fault output
(ALM)

Servo readiness
output (RDY)

Electromagnetic
brake release
signhal output

(BRK)

PWM output

Enabled

Disabled

No fault alarm

Normal

Motor brake released

Motor brake closed

Note 1
Servo with output |

« >

Note 2

Servo without output

Note 1: The servo locking time after braking can be set through P3.56.

Note 2: The actual electrical levels corresponding to valid I/O states can be set
through P3.00-P3.15.

47-



SV-DL310 Series Low-voltage Servo Drive

Operating and running

6.1.9.4 Timing sequence for servo turning

Servo enabling (SON)

Servo fault output
(ALM)

Servo ready
output (RDY)

PWM output

Electromagnetic

brake release Motor brake released €——————»|
Note 1

signal output (BRK)

off in running state

Enabled Disabled
No fault alarm
Valid
Servo with Servo without output
output

Motor brake closed Note 2

Note 1: The output delay of the electromagnetic brake release signal is specified by P3.57. If
the speed slows down under the setting of P3.58 during the time specified by P3.57, the BRK

signal becomes invalid.

Note 2: The actual electrical levels corresponding to valid I/O states can be set through

P3.00-P3.15.

6.1.9.5 Timing sequence for fault alarm reporting

Servo fault output
(ALM)

Servo ready
output (RDY)

PWM output

Electromagnetic
brake release signal
output (BRK)

Normal

Valid

Fault alarm reported

Servo with output

Invalid

Motor brake
released

Note 2

Servo without output

Motor brake

Note 3
closed

Note 1: The output delay of the electromagnetic brake release signal is specified by P3.57. If
the speed slows down under the setting (30r/min by default) of P3.58 during the time specified

by P3.57, the BRK signal becomes invalid.

Note 2: The actual electrical levels corresponding to valid I/O states can be set through P3.00-

P3.15.
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6.2 Display

)
CNS: Fully-closed loop interface
Status indicator —————- L @ S mﬂmﬂmﬂ
Power indicator ———- 08 @ DNW “mﬂ
P
CN4: Upper computer interface c
Ej
CN3: CAN/485 interface Ny g 9
Ej
0
®
CN1:1/0 control interface —LLGN{ ﬂ

CN2: Encoder interface

c
Regenerative resistor P j é
Main circuit power supply — r B2
|| &
4
u | &
Motor v g
L/
il
Grounding———L @ H Grounding

6.2.1 Alarm reporting
If the servo drive runs abnormally, it reports a fault alarm and stops automatically, while the status indicator blinks.

For details, see chapter 10.
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All off 0

£

Ero1 Overcurrent fault
1 | 1short

il |

Er07, Er18 Overload fault

[N

2 short

Erl3, Erl4, Voltage, overheating
3 | 3short Er23 fault
| | |
| | |
| | |
| |
?22_1’ Er22- | position deviation fault

4 | 4short

LB

Er19, Er20 Speed deviation fault
5 | 5short
| | | | |
| | | | |
| | | | |
| | | | |
| | | |
I | | |
0 short } } } Ero2 Encoder fault
1 long 1 } }
| | | |
| | | | |
| | | | |
| | | | |
| | '
I | |
Er03, Er08
| ! b BLL Hardware fault
7| T ! ! Er09, Er10
t |
| | | | |
| | | | |
| | | | |
| | | | |
i | Er04, Er05,
2 short | Erll, Er12, Software fault
8 1long ! Er25
| | | ; |
| | | | |
| | | | |
| | | | |
I
Er22-3, Er22- -
! Communication fault
9 | i 4, Er24, Er26

Figure 6.1 Status indicator LED (red) blinking and alarm signal mapping
6.2.2 Alarm clearing

For the fault alarms that can be cleared online, if there no are fault trigger conditions, the fault alarms can be cleared by
short connecting the digital input fault clearing terminal (that is, parameters P3.00—P3.02 are set to 0x004 or 0x104) to
COMH+. If the servo still has enabling command input, the drive cannot clear the faults automatically.

You can power off and repower on the drive to clear the fault alarms that cannot be cleared online.
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7 Function code

In the Applicable mode column, P indicates position control mode, S indicates speed control mode, and T indicates
torque control mode.

For directions, from the view of facing the motor shaft, the forward direction is counterclockwise (CCW for short), and the
reverse direction is clockwise (CW for short); in terms of speed and torque settings, a positive value corresponds to the
forward direction and a negative value corresponds to the reverse direction.

For function codes:
® Marked with the superscript "1", the parameter settings take effect only after the drive is restarted or repowered on.

® Marked with the superscript "2", the parameter settings take effect only when the servo stops. The modification during
running does not take effect.

® Marked with the superscript "*", the parameter settings are not stored after the drive is powered off.
For communication addresses
® They are in decimal format when Modbus is used.

® They are in hexadecimal format when CANopen is used. The code with16 bits is the main code and the code with 8
bits is the sub code.

7.1 Basic control (group PO)
7.1.1 Basic settings

1 Setting range Default Unit Applicable mode
P0.00 Motor model 1
0-9999999 1010104 - P|ls |
This parameter is set to 0 by default. Change the setting according to the specifications on the motor
nameplate.

If the motor model is 0 and it is connected to a standard communication-type encoder, the drive
automatically reads motor parameters.
For example, the nameplate of a 400W motor is as follows:

invt (3

MODEL: SV-ML06-0R4G-48-9A0-3000
INPUT: AC 3PH 34V 11A (DC48V)
OUTPUT(RATED): 400W 3000r/min 1.27N.m
IP65 S1 CLASS F NO.3019009

SIN: MADE IN CHINA
INVT INDUSTRIAL TECHNOLOGY CO.,LTD.

In the figure, 3019009 in "N0.3019009" is the value of this parameter.
Note: Incorrect setting of this parameter may cause abnormal running or even serious drive or motor fault.
Ensure that the parameter setting matches the motor before the first power-on.

Data size 32bit Data format DEC
Modbus address 1000, 1001 CANopen address 0x2000, 0x00

P0.00*
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Setting range Default Unit Applicable mode
1-12 4t - Pls |

P0.01" Encoder type

In most cases, if P0.00 is set correctly, the system assigns a value to this parameter. You do not need to
set it. If an encoder disconnection fault is reported during power-on though the motor is connected
correctly, check whether the drive supports the encoder used by the motor. For details, see section 2.1.3
"Drive model". The servo motor code contains the encoder type. For details, see section 2.2.2 "Servo

motor".
The mapping between encoder types and settings of P0.01 is as follows:
Motor
nameplate . .
Setting Meaning
encoder
type*
3 3 17-bit single-turn absolute
encoder
17-bit multiturn absolute
4 [4] 3
encoder *
23-bit multiturn absolute
9 10 3
encoder *
- Other Reserved

! The encoder type varies with the motor type.

*? See No. 8 in the table in section 2.2.2 "Servo motor" for encoder types.

3 | you use a multiturn encoder, change the battery only when the drive power is on, which prevents the
absolute position from being lost. The standard battery is 2000 mAh and the replacement cycle is 1.5-2

Function code

years.
P0.01 Data size 16bit Data Fomat DEC
' Modbus address 1002, 1003 CANopen address 0x2001, 0x00
. . . . Applicable
1 Forward direction of Setting range Default Unit
P0.02 o mode
motor rotating *
0-1 0 - Pls |
This parameter specifies the forward direction of motor rotating.
Setting Meaning
0] The forward direction is
counterclockwise.
1 The reverse direction is clockwise.
*! The direction definition assumes that you face the output shaft of the motor.
P0.02 Data size 16bit Data format DEC
' Modbus address 1004, 1005 CANopen address 0x2002, 0x00
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Function code

P0.03*

Control mode

Setting range

Default

Unit

Applicable
mode

0-9

0

- Pls |

This parameter specifies the system working mode.

Setting

Primary
mode

Secondary
mode

Description

[0]

The angular displacement of the servo motor is controlled through
internal or external position commands, thus achieving the control
over mechanical motion displacement.

Speed mode: The rotation speed of the servo motor is controlled
through internal or external speed commands.

Torque mode: The torque of the servo motor is controlled through
internal or external torque commands.

Position/speed mode switching: The position mode and speed
mode can be switched with the control mode switching terminal.

Position mode Speed mode Position mode

(P0.92= 1)
Direct switching
Motor

speed (Po.9220)

092 =
Switching afier FOSTIGATG
completion

TN/

(P0.91)

Mode o (P0.90)
i PO
Note: For switching from position mode to speed mode, there are
two kinds of switching methods which can be selected via P0.92;
When switching from speed mode to position mode, the motor will
stop at the reference position of P0.91 before switching to position

mode.

Position/torque mode switching: The position mode and torque
mode can be switched through the control mode switching
terminal.

Position mode Torque mode Position mode

(P0.92=1
o

‘‘‘‘‘‘‘‘‘‘ hing

Motor
speed

AV

(P0.91)

Mode y (P0.90)

o e |
Note: For switching from position mode to torque mode, there are
two kinds of switching methods which can be selected via P0.92;
When switching from torque mode to position mode, the motor will
stop at the reference position of P0.91 before switching to position
mode.

gs

Speed/torque mode switching: The speed mode and torque mode
can be switched through the control mode switching terminal.

Speed mode Torque mode Speed mode

Mode
switching
signal (MCH) orr

ON

7\/

Load torque

Motor
speed

Torque
command

Note: The switching is not limited by the current working
condition.

6

/

/

Reserved

7

CANopen

/

CANopen mode (supported by the CANopen servo)

Remarks: Set P0.03 and P3.00—P3.02 will switch automatically according to the selected control mode.
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Note: 0:0FF (internal optical coupler corresponding to the input is not conducted);
1:0ON (internal optical coupler corresponding to the input is conducted).

Function code

P0.03" Data size 16bit Data format DEC
’ Modbus address 1006, 1007 CANopen adress 0x2003, 0x00
P0.04* Internal enabling Setting range Default Unit Applicable mode
' command 0-1 0 - P ‘ S ‘ T

This parameter is used to control the operation state of the servo drive.
The relation between internal enable instruction and external terminal enable instruction is shown below:

; Working state of servo
P0.04 Setting External command state )
drive
0 (internal optical coupler which
0 corresponds to the input is not Stand-by (OFF)
conducted)
1 (internal optical coupler which
0 corresponds to the input is Enabling running (ON)
conducted)
0 (internal optical coupler which
1 corresponds to the input is not Enabling running (ON)
conducted)
1 (internal optical coupler which
1 corresponds to the input is Enabling running (ON)
conducted)

Note: When P0.04 is 1 and the external terminal command converts from 1 to 0, the servo drive will be
disabled, namely P0.04 will change to 0 automatically.

P0.04* Data size 16bit Data format DEC
' Modbus address 1008, 1009 CANopen address 0x2004, 0x00
Setting range Default Unit Applicable mode
P0.05 JOG speed X
0-1000 200 r/min P \ S \ T

This parameter can be used to set the jog speed. During jogging, the ACC/DEC time parameters (P0.54,
P0.56, P0.55, and P0.57) are active. The motor will accelerate, decelerate, start and stop according to the

settings.
P0.05 Data size 16bit Data format DEC
' Modbus address 1010, 1011 CANopen address 0x2005, 0x00
Numerator of frequency | Setting range Default Unit Applicable mode
P0.06" division output 5
- 0-(2°°-1) 10000 - P S T
coefficient
Denominator of Setting range Default Unit Applicable mode
P0.07* frequency division 5
N 1-(2%-1) 131072 - Pl s | T
output coefficient

By setting the numerator and denominator of the frequency division output, the signal of the encoder can
be frequency divided by any integer or decimal fraction and then outputted through the encoder’s pulse
output signal terminals (OA+, OA-, OB+ and OB- pin "44", "43", "41", and "42").

Number of drive P0.06

output pulse = WxEncoder resolution
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Note:

in this case.
2. In factory setting, P0.07 is 131072 and P0.06 is 10000, which means the output terminal of the encoder
will output 10000 pulse signals when the motor rotates a circle. If P0.06 is 5000, the output terminal of the

encoder will output 5000 pulse signal.

1. In the position control mode, if the encoder output signal of the preceding stage servo motor is used as
the position pulse command input of the succeeding stage servo drive, i.e. as start/stop type master-slave
follow-up, in order to ensure high positioning accuracy of the succeeding stage servo drive, the frequency
division coefficient must be 1:1. Otherwise the accuracy of master-slave position follow-up will be affected

P0.061 Data size 32bit Data format DEC
' Modbus address 1012, 1013 CANopen address 0x2006, 0x00
P0.07! Data size 32bit Data format DEC
' Modbus address 1014, 1015 CANopen address 0x2007, 0x00
R f Setti Default Unit Applicable
everse frequenc etting range erau ni
P0.08" erse frequency grang mode
division output
0-1 0 - Pls [T

This parameter specifies whether to reverse the phase-B pulse logic of pulse output. Then the phase
relationship between phase-A pulses and phase-B pulses can be changed.

) Logic of
Setting CCW CW
phase B
(0] Non-rever A A
1 Reverse on gﬁ—u—u—uf Phggu—u—u—t
P0.08" Data size 16bit Data format DEC
Modbus address 1016, 1017 CANopen address 0x2008, 0x00
. ) Applicable
o Setting range Default Unit
P0.09 Torque limit mode mode
0-6 1 i P | s |
This parameter specifies the torque limit mode.

Setting Forward direction ‘ Reverse direction

0 Reserved

[1] Maximum torque limit 1 (P0.10)

5 Maximum torque limit 1 Maximum torque limit 2

(P0.10) (P0.11)
3 Maximum torque limit 1 (P0.10)
Maximum torque limit 2 (P0.11)
4 Forward torque limit Reverse torque limit
(analog input OV-10V) (analog input -10V-0V)
5 Forward torque limit
(analog input OV-10V)
6 Forward torque limit
(analog input 0V-10V)
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Note: If P0O.09 is set to 3, torque switching does not take effect immediately, but limited by the settings of

P4.51 and P4.52. The torque switching limit is shown in the following:
Ta[ms]=|P0.11[%]-P0.10[%]|xP4.51[ms/100%]/100

P0G G PO.11 757 P0.10
Zero |, | 4
torque |

Th{ms]=|P0.10[%]-P0.11[%]|xP4.52[ms/100%]/100

P0.09 Data size 16bit Data format DEC
' Modbus address 1018, 1019 CANopen address 0x2009, 0x00
. ) Applicable
L Setting range Default Unit
P0.10 Max. torque limit 1 mode
0.0-500.0 300.0 % Pls | T
. i Applicable
L Setting range Default Unit
PO.11 Max. torque limit 2 mode
0.0-500.0 300.0 % P | s |

These parameters specify the maximum torque that the servo motor can output. Assuming that the rated
torque of the servo motor is 100%, the setting is a percentage of the rated torque. If the absolute value of
the torque command is great than the setting, the actual output torque is limited by the setting.

Note:

® These parameters are used with P0.09.

® In torque mode, the torque limit is determined by P0.10.

P0.10 Data size 16bit Data format DEC
Modbus address 1020, 1021 CANopen address 0x200A, 0x00
PO Data size 16bit Data format DEC
Modbus address 1022, 1023 CANopen address 0x200B, 0x00
P0.13" External brake resistor Setting range Default Unit Applicable mode
power 0-5000 200 W P ‘ S ‘ T
0,141 External brake resistor Setting range Default Unit Applicable mode
resistance 1-1000 60 Q P ‘ S ‘ T

If an external brake resistor is used, the settings of the parameters must be the same as the power and
resistance of the external brake resistor.

Note:

Brake overload detection should be used with P4.34. If P4.34 is set to 2, the brake overload detection
logic uses the external brake resistor parameters to execute fault detection. If these parameters do not
match the power and resistance of the external brake resistor, the brake overload fault (Er07-0) may be
reported by mistake or even the brake resistor may be burnt down. The regenerative brake overload
protection time of the external brake resistor is in direct proportion to the two parameters and is in inverse
proportion to the brake rate during actual running.

The two parameters are invalid when P4.34 is not 2.

PO 13" Data size 16bit Data format DEC
Modbus address 1026, 1027 CANopen address 0x200D, 0x00

P0.141 Data size 16bit Data format DEC
Modbus address 1028, 1029 CANopen address 0x200E, 0x00

-56-



SV-DL310 Series Low-voltage Servo Drive

Function code

7.1.2

P0.16

Parameter modification

lock

Setting range

Default Unit

Applicable mode

0-1

0 -

Pls |

This parameter specifies whether to lock the function of modifying parameters (excluding P0.16 and

parameters that are not being saved after power-off), preventing maloperation.

Setting Through the panel Through communication
[0] Unlock the function Unlock the function
1 Lock the function Lock the function
PO.16 Data size 16bit Data format DEC
' Modbus address 1032, 1033 CANopen address 0x2010, 0x00
. Setting range Default Unit Applicable mode
P0.17 EEPROM writing mode
0-1 0 i Pl s |

This parameter specifies the mode for writing parameter settings that are modified through the panel to

the EEPROM.

Setting

Meaning

[0]

Individually (that is, automatically saved after a

modification)

In batches (that is, modifications saved in batches

1
if P4.91 is set to 1)
PO 17 Data size 16bit Data format DEC
' Modbus address 1034, 1035 CANopen address 0x2011, 0x00
Setting range Default Unit Applicable mode
P0.18* Factory password
0-65536 0 - P|ls | T
This parameter enables you to view factory parameters and modify menus.
PO.18* Data size 16bit Data format DEC
' Modbus address 1036, 1037 CANopen address 0x2012, 0x00

Position control

P0.20*

Position command
source

Setting range

Default Unit

Applicable mode

0-4

0 -

Pl |

This parameter specifies the position command source in the position, fully-closed loop, and hybrid

position control modes.

Setting Meaning

[0] Pulse input

1 Communication bus input

2 PTP control

3 Reserved

4 Second encoder input

1 Data size 16bhit Data format DEC
P0.20 Modbus address 1040, 1041 CANopen address 0x2014, 0x00
1 Pulses per motor Setting range | Default Unit Applicable mode
P22 resolution 0-(2%-1) 10000 reference unit | P

This parameter specifies the number of pulses required per motor resolution.

Note: If P0.22 is set to a non-zero value, the settings of P0.25—P0.29 are invalid. If a 17-bit or 20-bit
encoder is used together, you are recommended to set a greater value to achieve higher accuracy.

P0.22"

Data size

32bit

Data format

DEC

Modbus address

1044, 1045

CANopen address

0x2016, 0x00
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1 . Setting range | Default Unit Applicable mode
P0.23 Pulse input mode
0-2 0 - P
This parameter specifies the pulse input mode. There are three pulse input modes available.
. Pulse input | Signal Diagram
Setting
mode form CCW CW
. Pulse+ J—U—U—L JT_ﬂ_f
[0] Pulse + sign .| | Fe-m—===
Sign | | Q
| cowew | ewsce AL .
pulse train w J—U—U—L
Quadratre FUUFL | _fUFLL
Lo e | | LFULFL | SLFLFLS
pulse mode

Note: The pulse direction specified by this parameter can be reversed by P0.241. See P0.241 for details.

P0.23 Data size 16bit Data format DEC
' Modbus address 1046, 1047 CANopen address 0x2017, Ox00
. . ; Applicable
1 Reverse pulse input | Setting range | Default Unit
P0.24 o mode
direction
0-1 0 : Pl |

By setting this parameter, the input pulse direction can be reversed. At this time, the actual output speed
direction of the servo drive is opposite to the direction specified by P0.23".

Setting Command pulse input
[0] The pulse input direction remains unchanged.
1 The pulse input direction and original input
direction are reverse.
p0.24 Data size 16bit Data format DEC
' Modbus address 1048, 1049 CANopen address 0x2018, 0x00
. . ; Applicable
Numerator of electronic Setting range Default Unit
P0.25 ) mode
gearratio 1 a1
0-(2*-1) 0 - Pl ]
. . ) Applicable
Denominator of Setting range Default Unit
P0.26 . . mode
electronic gear ratio ™)
1-(2°41) 10000 - Pl |
. . , Applicable
Numerator of electronic | Setting range Default Unit
P0.27 ) mode
gear ratio 2 ™)
0-(2°-1) 0 - Pl ]
. . , Applicable
Numerator of electronic | Setting range Default Unit
P0.28 . mode
gear ratio 3 31
0-(2°-1) 0 - Pl ]
. . ; Applicable
Numerator of electronic Setting range Default Unit
P0.29 ) mode
gear ratio 4 i
0-(2°1) 0 - Pl |

Electronic gear ratio = g1/ g2

be divided into two parts: numerator and denominator:

Electronic gear ratio concept: For any pulse input, the quantity and frequency of pulse actually received by
the drive can be changed by multiplying a certain coefficient. This coefficient is electronic gear ratio. It can
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Of which,

g1: indicates the numerator of the electronic gear ratio

g2: indicates the denominator of the electronic gear ratio;

The following is the schematic diagram for the electronic gear ratio:

Input pulse train [—»] Electronic Deviation Intermediate | |
gear ratio counter ) Jink

Feedback pulse

Encoder

Example: The following is an example where 1 pulse is
equivalent to a feed rate of 10um: e

Mechanical specifications:
Feed of the ball screw Pb =10mm

DEC ratio n=3/5 -y
Servo motor ﬂ :

Resolution of the servo motor encoder =10000

The electronic gear ratio is as follows: n
gfleo'ﬂ:Mo .izloxl(ﬁ.mzio

g2 AS n-Pb (3/5)-10 3

In the formula :

A

%o Feed rate corresponding to each pulse (mm/pulse);
AS : Feed rate corresponding to each rotation of the motor (mm/rot).

In this example: g1=50, g2=3
Set P0.25 to 50 and P0.26 to 3.
The servo drive has four groups of electronic gear ratio. You can determine which parameters are selected
from P0.25, P0.26, P0.27 P0.28, and P0.29 to make up the electronic gear ratio through the electronic
gear ratio selection terminals SC1 and SC2 of the CN1 plug.
SC1 SC2 Position mode
Numerator of electronic gear ratio 1

Numerator of electronic gear ratio 2

Numerator of electronic gear ratio 3

R |O |k |O
R |k |O |O

Numerator of electronic gear ratio 4

Note:
® These parameters are valid only when P0.221 is 0.
® |f SC1 and SC2 are used for electronic gear ratio switching, P4.10 must be set to 0.

Data size 32bit Data format DEC
P25 Modbus address 1050, 1051 CANopen address 0x2019, 0x00

P0.26 Data size 32bit Data format DEC
Modbus address 1052, 1053 CANopen address 0x201A, 0x00

027 Data size 32bit Data format DEC
Modbus address 1054, 1055 CANopen address 0x201B, 0x00

P0.28 Data size 32bit Data format DEC
Modbus address 1056, 1057 CANopen address 0x201C, 0x00

Data size 32bit Data format DEC
P0-29 Modbus address 1058, 1059 CANopen address 0x201D, 0x00
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Position command Setting range Default Unit Applicable mode
smooth filter time 0.0-1000.0 0.0 ms P

This parameter specifies the time constant for a first-order low pass filter corresponding to a position
command, reducing the mechanical shock caused by sudden input pulse command frequency changes.
See the following figure:

P0.33°

Position before filtering
Speed A /
Ve
/$\ \
. \
il \, Position after filtering

0.632Vc - 4 Position after filtering N
/ \ /
/ \
/

0.368Vc

- » — Time
P0.33 P0.33
P0.332 Data size 16bit Data format DEC
Modbus address 1066, 1067 CANopen address 0x2021, 0x00
P0.342 Position command FIR | Setting range Default Unit Applicable mode
filter time 0.0-1000.0 0.0 ms P

This parameter specifies the time constant for the FIR filter corresponding to a position command,
reducing the mechanical shock caused by sudden input pulse command frequency changes.
See the following figure:

Speed A Position before filtering

Ve

\
i \ Position after filtering

Position after filtering \

Y

»
»
‘ » [« > Time
P0.34 P0.34

Note: If this parameter is modified during servo running, the modification takes effect after stop.

P0.34 Data size 16bit Data format DEC
' Modbus address 1068, 1069 CANopen address 0x2022, 0x00
N . . Applicable
Software limit in CCW Setting range Default Unit
P0.35 - mode
position control 31 31 )
-(27-1)-(27-1) 0 reference unit | P ‘ ‘

This parameter specifies the software limit in CCW position control.
If PO.35 is 0 and P0.36 is 0, software limit is invalid.
Note: The software limit function is valid only when this parameter is greater than P0.36.

PO 35 Data size 32bit Data format DEC
' Modbus address 1070, 1071 CANopen address 0x2023, 0x00
S . . Applicable
Software limit in CW Setting range Default Unit
P0.36 o mode
position control 31 31 .
-(277-1)-(27-1) 0 reference unit | P ‘ ‘

This parameter specifies the software limit in CW position control.
If P0.35 is 0 and P0.36 is 0, software limit is invalid.
Note: The software limit function is valid only when this parameter is less than P0.35.
Data size 32bit Data format DEC
Modbus address 1072, 1073 CANopen address 0x2024, 0x00

P0.36
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7.1.3

P0.37

Position command
mode

Setting range

Default

Unit

Applicable
mode

0-1

0

Pl |

This parameter specifies the position command mode when P0.20 [Position command source] is set to 1,

and it is invalid in other modes.

Setting

Position command mode

[0]

Incremental (The position command input is the

variation relative to the current position.)

Absolute (The position command input is the

target position.)

P0.37

Data size

16bit

Data format

DEC

Modbus address

1074, 1075

CANopen address

0x2025, 0x00

Speed and torque control
: i Applicable
PO 40 Speed command Setting range Default Unit mode
source 05 1 - ‘ s ‘
This parameter specifies the command source in speed control.
Setting Input mode Description
P3.00-P3.02 can be used to control the internal multi-step
speed (SPD1 is 0x00A, SPD2 is 0x00B, SPD3 is 0x00C):
SPD3 | SPD2 | SPD1 Pa::rrne Speed mode
0 0 0 P0.46 Internal speed 1
0 0 1 P0.47 Internal speed 2
0 Internal speed 0 1 0 P0.48 Internal speed 3
0 1 1 P0.49 Internal speed 4
1 0 0 P0.50 Internal speed 5
1 0 1 P0.51 Internal speed 6
1 1 0 P0.52 Internal speed 7
1 1 1 P0.53 Internal speed 8
See the descriptions for P0.46—P0.53.
You need to set P3.27 [Function of Al] to 3 [Speed command]
[1] Analog input and set associated parameters according to the actual
situation.
The communication bus interface can be used to receive
speed commands from the upper computer. If P4.10 is 1 [Bus
2 Bus input input], the motor speed can be changed by P4.13 [Bus speed
commandl].
See the descriptions for P4.10 and P4.13.
3 Reserved -
4 Reserved -
High-resolution .
5 ) Accurate to 0.1 r/min
internal speed
P0.40 Data size 16bit Data format DEC
Modbus address 1080, 1081 CANopen address 0x2028, 0x00
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P0.41

Speed command
direction setting

Setting range

Default

Unit

Applicable mode

0-1

0 -

S

This parameter specifies the method for specifying the dire
1, and the speed command symbol is S-SIGN.

ction in a speed command when P0.40 is O or

Settin Internal speed Speed command | Speed command
i
‘ symbol direction
0] Positive speed Not work CCW
Negative speed Not work Ccw
1 Not work Valid CCw
Not work Invalid Ccw
041 Data size 16bit Data format DEC
' Modbus address 1082, 1083 CANopen address 0x2029, 0x00
L Setting range Default Unit Applicable mode
P0.46 Internal speed 1/Speed limit 1 X
-20000-20000 100 r/min S ‘ T
o Setting range Default Unit Applicable mode
P0.47 Internal speed 2/peed limit 2 X
-20000-20000 0 t/min s | T
o Setting range Default Unit Applicable mode
P0.48 Internal speed 3/peed limit 3 X
-20000-20000 0 t/min s | T
o Setting range Default Unit Applicable mode
P0.49 Internal speed 4/peed limit 4 X
-20000-20000 0 t/min s | T
Setting range Default Unit Applicable mode
P0.50 Internal speed 5 X
-20000-20000 0 r/min S
Setting range Default Unit Applicable mode
P0.51 Internal speed 6 X
-20000-20000 0 r/min S
Setting range Default Unit Applicable mode
P0.52 Internal speed 7 X
-20000-20000 0 r/min S
Setting range Default Unit Applicable mode
P0.53 Internal speed 8 )
-20000-20000 0 r/min S

The servo drive supports the 8-step internal speed commands and 4-step internal speed limits.

Control P0.40 Associated parameter
mode Setting SPSD3 | SPD2 | SPD1 and setting
0 0 0 P0.46 Internal speed 1
0 0 1 P0.47 Internal speed 2
0 1 0 P0.48 Internal speed 3
Speed 0 0 1 1 P0.49 Internal speed 4
mode 1 0 0 P0.50 Internal speed 5
1 0 1 P0.51 Internal speed 6
1 1 0 P0.52 Internal speed 7
1 1 1 P0.53 Internal speed 8
0 0 0 P0.46 Speed limit 1
Torque 0 0 0 1 P0.47 Speed limit 2
mode 0 1 0 P0.48 Speed limit 3
0 1 1 P0.49 Speed limit 4
Note:

1. SPD1, SPD2, SPD3 are the digital input of internal command 1-3(0x00A, 0x00B, 0x00C).
0: OFF (the internal optical coupler corresponding to the input is not conducted);
1: ON (the internal optical coupler corresponding to the input is conducted)
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2. The speed limit depends on the absolute value of the parameters and the direction is the same with that
of the torque command.

Data size 16bit Data format DEC

P0.46 Modbus address 1092, 1093 CANopen address 0x202E, 0x00
Data size 16bit Data format DEC

P47 Modbus address 1094, 1095 CANopen address 0x202F, 0x00
Data size 16bit Data format DEC

P0.48 Modbus address 1096, 1097 CANopen address 0x2030, 0x00
Data size 16bit Data format DEC

P0.49 Modbus address 1098, 1099 CANopen address 0x2031, 0x00
Data size 16bit Data format DEC

P0.50 Modbus address 1100, 1101 CANopen address 0x2032, 0x00
Data size 16bit Data format DEC

PO.51 Modbus address 1102, 1103 CANopen address 0x2033, 0x00
PO.52 Data size 16bit Data format DEC

Modbus address 1104, 1105 CANopen address 0x2034, 0x00
P0.53 Data size 16bit Data format DEC

Modbus address 1106, 1107 CANopen address 0x2035, 0x00

. Setting range Default Unit Applicable mode
P0.54 ACC time
0-30000 0 ms | s |
. Setting range Default Unit Applicable mode
P0.55 DEC time
0-30000 0 ms | s |

ACC/DEC time is the time taken to accelerate from O r/min to the rated (3000 r/min by default) speed in
the given command or decelerates from the rated speed to O r/min. If the given speed is not equal to the
rated speed, the actual ACC/DEC time is the set ACC/DEC time multiplied by the ratio of the given speed
to the rated speed. If the speed command is negative, the absolute value is used to calculate the
ACC/DEC time.

Example: If the given speed is 2000 r/min, the rated speed is 3000 r/min, and the ACC/DEC time
(P0.54/P0.55) is set to 1500, then the actual ACC time t1 is 1500%(2000/3000)=1000ms and the DEC time
t2 is 1500x%(2000/3000)=1000ms.

See the following figure:
Speed v &

Rated speed |- — — — — — — — — — — 4

Specified
speed

»

»
4—»{ 1 4—>t2 Time
* L «—>

P0.54 P0.55

Note: These parameters are valid only in speed mode.

PO.54 Data size 16bit Data format DEC
' Modbus address 1108, 1109 CANopen address 0x2036, 0x00
P0.55 Data size 16bit Data format DEC
' Modbus address 1110, 1111 CANopen address 0x2037, 0x00
. Setting range Default Unit Applicable mode
P0.56 ACC time of S curve
0-1000 0 ms ‘ S
. Setting range Default Unit Applicable mode
P0.57 DEC time of S curve
0-1000 0 ms ‘ S
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In a rated-speed command, these parameters are used to set the duration of the circular arc segments in
the S curve, thus achieving the goal of smooth starting. The S-curve ACC/DEC time is shown in the

following figure:

Speed &

Rated speed

pall

| >
PO.55], '

' P0.57

—
", IP0.54

P0.56

Time

Note:

1. These parameters are valid only in speed mode.

2. These parameters are invalid when the speed command source is Al.

3. If the setting of P0.54 is less than that of P0.56 and P0.56 is not 0, P0.54 is equal to P0.56 during the
actual running.

4. If the setting of P0.55 is less than that of P0.57 and P0.57 is not 0, P0.55 is equal to P0.57 during the
actual running.

PO .56 Data size 16bit Data format DEC
' Modbus address 1112, 1113 CANopen address 0x2038, 0x00
PO 57 Data size 16bit Data format DEC
' Modbus address 1114, 1115 CANopen address 0x2039, 0x00
Setting range Default Unit Applicable mode
P0.58 Zero speed clamp mode
0-3 0 - | s | T

This parameter specifies the zero speed clamp mode.

Setting Position command mode
[0] Invalid (The zero speed clamp input is ignored.)
1 If the zero speed clamp control signal is valid, the speed command is
forcibly set to 0.
If the zero speed clamp control signal is valid, the speed command is
9 forcibly set to 0O, the position control mode is used when the actual

motor speed becomes less than P0.59 [Speed threshold in zero speed
clamp], and the servo is locked at this position.

If the zero speed clamp control signal is valid, the position control mode
3 is used when the actual motor speed becomes less than P0.59 minus
10 r/min, and the servo is locked at this position.

Note:

1. After configuring any of parameters P3.00—P3.02 with the zero speed clamp (0x00D) function, you can
use the zero speed clamp terminals of the CN1 plug for control or use P4.19 [Zero speed clamp
command] for control. The input settings of P3.00—P3.02 are described as follows:

0: Disable zero speed clamp.

1: Enable zero speed clamp.

2. In torque control mode, the settings 0 and 1 are valid, and 2 and 3 have the same function as 1.

P0.58 Data size 16bit Data format DEC
' Modbus address 1116, 1117 CANopen address 0x203A, 0x00
P0.59 Zero speed clamp speed | Setting range | Default Unit Applicable mode
' threshold 10-20000 30 r/min | s

This parameter specifies the speed threshold for switching to position control when P0.58 is 2 or 3. When
P0.58 is 3, there is a 10 r/min delay detected.
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Data size

16bit Data format

DEC

P0.59

Modbus address

1118, 1119 CANopen address

0x203B, 0x00

P0.60

Torque command

Setting range | Default Unit

Applicable mode

source 0-3 1 -

T

This parameter specifies the command source in torque control.

Setting | Input mode

Description

Internally

0
specified

Specified by P0.66.

[1] Analog input

You need to set P3.27 [Function of Al] to 4 [Torque
command] and set associated parameters according to the
actual situation.

2 Bus input

The communication bus interface can be used to receive
torque commands from the upper computer. If P4.10 is 1
[Bus input], the motor speed can be changed by P4.14
[Bus torque command].

See the descriptions for P4.10 and P4.14.

3 Reserved

Data size

16bit Data format

DEC

P0.60

Modbus address

1120, 1121 CANopen address

0x203C, 0x00

P0O.61

Torque command
direction setting

Setting range | Default Unit

Applicable
mode

0-1 0 -

I

This parameter specifies the method for specifying the direction in a torque command.

Setting Designated mothod
The input sign of the torque command specifies the direction.
[0] For example, Torque command input [+] indicates forward, while [-]
indicates reverse.
The torgue command sign [0x00F] of the digital input function is used to
1 specify the direction.
1: forward
0: reverse

Note: OxOOF is valid when the input is a low electrical level, while 0x10F is valid when t

electrical level.

he input is a high

PO 61 Data size 16bit Data format DEC
' Modbus address 1122, 1123 CANopen address 0x203D, 0x00
. . Applicable
. Setting range | Default Unit
P0.62 Gain of Al mode
0-2000 100 | P327unipv | P | s | T

This parameter specifies the gain of analog input. The gain unit is associated with P3.27.
Note: Analog input indicates the signal input from the analog speed/speed limit terminals (AD and GND,

corresponding to pin 12 and pin 11) of the CN1 plug.

Application example:

1. The function of analog input is torque command.

2. The voltage of analog input corresponds to the conversion gain of the motor torque command.
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Note:

100

50

3. This parameter is valid only when P0.60 is 1.

4. The relationship between the voltage of analog input and torque command is as follows: The torque
corresponding to every 1V voltage is 10% of the rated torque by default.
Actual torque command = Analog input voltage x P0.62
Rated torque (%) A

P0.62=10%/V

"~ P0.62=5%/V

10.0v

AD2 input voiage V)

Set this parameter according to the motor working condition. If this parameter is set to a large value, the
motor speed may fluctuate sharply.

PO.62 Data size 32bit Data format DEC
' Modbus address 1124, 1125 CANopen address 0x203E, 0x00
. . Applicable
Setting range Default Unit
P0.63 Reverse of Al mode
0-1 0 - Pls |
This parameter specifies the voltage polarity of analog input 2.
Setting Actual detection result
. . [+Voltage] larityresults the voltage
[0] Positive polarity ) )
polarity of analog inpu
) . [+Voltage] arityresults the voltage
1 Negative polarity ) )
polarity of analog input
P0.63 Data size 16bit Data format DEC
' Modbus address 1126, 1127 CANopen address 0x203F, 0x00
. . Applicable
Setting range Default Unit
P0.65 Dead zone of Al mode
0.000-3.000 | 0.000 v Pls |

If the absolute voltage value of analog input 2 falls in the range of this parameter, the corresponding
command value is 0.

PO.65 Data size 16bit Data format DEC
' Modbus address 1130, 1131 CANopen address 0x2041, 0x00
. . Applicable
Setting range Default Unit
P0.66 Internal torque command mode
-500.0-500.0 0.0 % \ \ T

This parameter specifies the internal torque reference. If the servo motor rated torque is considered as
100%, the setting of this parameter is a percentage of the servo motor rated torque.

Note:

1. If the absolute value of this parameter is greater than maximum torque limit 1 (P0.10), the output torque
is the setting of P0.10 and the direction is the same as this parameter.

2. In torque mode, this parameter is valid only when P0.60 is 0.

16bit
1132, 1133

DEC
0x2042, 0x00

Data size Data format

P0.66

Modbus address CANopen address
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Function code

P0.67

Speed limit mode

Setting range

Default Unit

Applicable
mode

0-1

1 -

| [

This parameter specifies the speed limit mode for torque control.

associated parameters according to the actual situation.

Setting Designated method
The analog input is selected as the speed limit source. You need
0 to set P3.27 [Function of Al 2] to 1 [Speed limit] and set

(1]

Internal speed limit, selected from P0.46—P0.49.

Note: The speed limit is internally processed as an absolute value, and the actual sign of the limit is the
same as that of the torque command.

PO 67 Data size 16bit Data format DEC
' Modbus address 1134, 1135 CANopen address 0x2043, 0x00
. , Applicable
Torque command ramp Setting range Default Unit
P0.68 ] mode
time
0 - 10000 0 ms T

This parameter is used to modify the planning curve when the torque command in
parameter indicates the time taken to rise from 0 to 100%

of the rated torque.

put changes. This

P0.68 Data size 16bit Data format DEC
' Modbus address 1136, 1137 CANopen address 0x2044, 0x00
. . Applicable
. . Setting range Default Unit
P0.69 DEC time for quick stop mode
0 - 10000 500 ms P|ls |

This parameter specifies the DEC time for quick stop. It indicates the time taken to decelerate from 100%
of the rated speed to 0.

P0.69 Data size 16bit Data format DEC
' Modbus address 1138, 1139 CANopen address 0x2045, 0x00
Settin Applicable
1 5 Default Unit -
P0.70 Absolute encoder work mode range mode
0-1 0 - P \ S \ T

This parameter specifies the running mode of the multiturn absolute encoder. Though the encoder working
with the motor is a multiturn absolute encoder, it is still considered as a single-turn encoder by default. If
the multiturn absolute function is needed, you need to prepare the spare battery for the encoder and set
the work mode as the multiturn absolute mode.

Setting Designated mothod
[0] Single-turn absolute
1 Multi-turn absolute
P0.70" Data size 16bit Data format DEC
' Modbus address 1140, 1141 CANopen address 0x2046, 0x00
Setting ) Applicable
Clear absolute encoder Default Unit
P0.71* . range mode
multiturn
0-1 0 - P ‘ S ‘ T

This parameter specifies whether to clear the multiturn data for the multiturn absolute encoder. If this
function is enabled, the multiturn data is cleared while the single-turn data remains unchanged, but the
absolute position in the feedback is cleared.
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7.1.4

Note: If you use a multiturn absolute encoder, after machinery installation, you can clear the absolute
encoder after detecting the absolute zero position of the mechanic system at first power-on.

Data size 16bit Data format DEC

Function code

PO.71*

Modbus address 1142, 1143 CANopen address 0x2047, 0x00

Control mode switching

. Setting ) Applicable
Max. speed limit of control Default Unit
P0.90 o range mode
mode switching -
1-1000 100 r/min Pls ]|

This parameter specifies the maximum running speed during positioning for switching from the speed or
torque mode to the position mode when the hybrid of position and speed or the hybrid of position and
torque is used.

P0.90 Data size 16bit Data format DEC
' Modbus address 1180, 1181 CANopen address 0x205A, 0x00
. Setting ) Applicable
Positioning reference of Default Unit
P0.91 o range mode
control mode switching il
1-(2%1) 1 pulse Pls |

This parameter specifies the motor position R0.14 [Rotor position relative to pulse Z] after the control
mode is switched. The switching is made from the speed or torque mode to the position mode when the
hybrid of position and speed or the hybrid of position and torque is used.

Note:

1. After the control mode switching, the reference point in the received position command is the setting of
this parameter. The unit of this parameter is the encoder pulse unit.

2. If this parameter is set to -1 and the control mode needs to switch from speed mode to position mode,
switching is executed at the current position, without positioning to the reference point.

3. If the mechanical angle corresponding to the setting of P3.50 is no more than 0.5°, the positioning is
accurate to +P3.50. If the angle is greater than 0.5°, the positioning is accurate to the pulse number
corresponding to £0.5°.

P0.91 Data size 32bit Data format DEC
' Modbus address 1182, 1183 CANopen address 0x205B, 0x00
i o Setting . Applicable
Position mode exiting Default Unit
P0.92 range mode
method
0-1 0 - Pls |

This parameter specifies the method for exiting the position mode when P0.03 [Control mode] is 3
[Position/speed mode] or 4 [Position/torque mode].

Setting Exiting mode
(0] The position mode is switched to another mode after positioning
is complete.
1 The position mode is immediately switched to another mode
when the control mode switching command is invalid.
Data size 32bit Data format DEC
P0.92 Modbus address 1184, 1185 CANopen address 0x205C, 0x00
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Function code

7.2 Autotuning control (group P1)
7.2.1 Inertia identifying (or automatic gain)

. . Applicable
) . ) Setting range Default Unit
P1.00 Tune inertia online mode
0-1 0 - P ‘ S ‘ T
This parameter specifies whether to automatically tune inertia online and adjust the gain.
Setting Meaning
[0] Online inertia identifying is invalid.
1 Online inertia identifying is valid.
P1.00 Data size 16bit Data format DEC
' Modbus address 1200, 1201 CANopen address 0x2100, 0x00
. ) Applicable
. . Setting range Default Unit
P1.01 Inertia ratio 1 mode
0-10000 250 % P|ls |t

actual value, the speed loop gain unit will decrease.
If online automatic tuning is valid, the inertia ratio is updated to P1.01 in real time and written to the

EEPROM every 30 minutes.

Rotation inertia ratio = Load inertia/Motor rotation inertia x 100%
If P1.01 is set correctly, the setting unit of P2.00 and P2.05 is Hz.
If P1.01 is greater than the actual value, the speed loop gain unit will increase, and if it is smaller than the

101 Data size 16bit Data format DEC
' Modbus address 1202, 1203 CANopen address 0x2101, 0x00
. . Applicable
. . Setting range Default Unit
P1.02 Inertia ratio 2 mode
0-10000 250 % Pls |
The meaning of P1.02 is similar to that of P1.01.
Note: Automatic online gain adjusting is invalid for this parameter.
102 Data size 16bit Data format DEC
' Modbus address 1204, 1205 CANopen address 0x2102, 0x00
. ) Applicable
] o Setting range Default Unit
P1.03 Mechanical rigidity mode
0-31 13 - Pls |

obtain quicker response.

A greater mechanical rigidity value indicates quicker response and high rigidity performance, but it
increases the possibility to cause vibration. In stable working condition, you can set a greater value to

Mechanical structure Rigidity
Large transfer or transmission equipment 0-13
Belt drive mechanism 5-16
Ball screw + belt drive 5-16
Manipulator 15-22
Direct ball screw or rigid body 18-25
Data size 16bit Data format DEC
P1.03 Modbus address 1206, 1207 CANopen address 0x2103, 0x00
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. ; Applicable
) ) ) Setting range Default Unit
P1.04* Tune inertia offline mode
0-1 0 - Pls |

This parameter is used to obtain the load inertial ratio of the motor rotation inertia. After inertia identifying
is enabled, the motor runs six cycles to identify inertia. In each cycle, the motor runs at the mode specified
by P1.05 [Inertia identifying mode]. The maximum rotation number of the motor is determined by P1.06

[Max. rotations by inertia identifying], and the ACC command time is determined by P1.07 [ACC time for
inertia identifying].

Setting Function
[0] Disable inertia identifying.
1 Enable inertia identifying.
Note:

1. The motor speed is fast during identifying if P1.06 and P1.07 are set to great values.

2. If the drive reports the alarm Er25-7 during identifying, see section 10.1 "Servo drive faults and
workarounds" to handle it.

3. This parameter is invalid when the servo is enabled.

1 04+ Data size 16bit Data format DEC
' Modbus address 1208, 1209 CANopen address 0x2104, 0x00
_ _ Applicable
o o Setting range Default Unit
P1.05 Inertia identifying mode mode
0-3 0 - Pls |t
This parameter specifies the work mode for identifying inertia.
Setting Function
[0] Forward rotation and then reverse rotation
1 Forward rotation
Reverse rotation
3 Reverse rotation and then forward rotation
105 Data size 16bit Data format DEC
' Modbus address 1210, 1211 CANopen address 0x2105, 0x00
. . : Applicable
Max. rotations by Setting range Default Unit
P1.06 . L . mode
inertia identifying
0.2-20.0 2.0 r P \ S \ T

If the inertia identifying mode is valid and specified in position mode, this parameter is used to limit the
maximum rotation number of the motor in each cycle.

P1.06 Data size 16bit Data format DEC
' Modbus address 1212, 1213 CANopen address 0x2106, 0x00
. N . : Applicable
ACC time for inertia Setting range Default Unit
P1.07 . o mode
identifying
2-1000 200 ms P ’ S ‘ T

This parameter specifies the motor ACC time during inertia
time can be set to a greater value, preventing overload alarms.

identifying. If the load inertia is heavy, the ACC

P1.07

Data size

16bit

Data format

DEC

Modbus address

1214, 1215

CANopen address

0x2107, 0x00
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. ; Applicable
o o Setting range Default Unit
P1.08 Inertia identifying class mode
0-3 1 . Pls |

This parameter specifies the speed level for inertia identifying.
A large value of this parameter indicates a quick response to the load characteristic changes, resulting in
large fluctuation of the presumption value. The presumption result is saved every 30 minutes.

Setting Function Meaning
Stop the presumption of load
0 No change o
characteristics.
) There is no major change to load
[1] No major change .
characteristics.
Slow change Load characteristics change slowly.
Sharp change Load characteristics change sharply.
108 Data size 16bit Data format DEC
' Modbus address 1216, 1217 CANopen address 0x2108, 0x00
7.2.2 Self-adaptive vibration control
. . . Applicable
Resonance detection Setting range Default Unit
P1.19 . mode
sensitivity
0.2-100.0 5.0 % Pls |t

This parameter specifies the sensitivity of the automatic detection on mechanical resonant frequency. A
smaller value of this parameter indicates higher sensitivity to the resonance.
Note: When the set value of P1.19 is increasing, the sensitivity to the resonance is reducing.

P119 Data size 16bit Data format DEC
' Modbus address 1238, 1239 CANopen address 0x2113, 0x00
P1.90 Resonance Setting range Default Unit Applicable mode
' detection mode 0-7 0 - P ‘ S ‘ T

This parameter specifies the working mode of resonance detection, resonant frequency presumed by the
self-adaptive notch filter, and action after presumption.

If the function of automatically detecting the mechanical resonant frequency is valid (that is, this parameter
is set to 1, 2, or 3), the system automatically collects data to conduct mechanical resonant frequency
analysis and saves results to P1.21 and P1.22. You can set the notch filter frequency according to the
settings of P1.21 and P1.22 to eliminate the mechanical resonance.

Note: You are recommended to disable the function after the gain adjustment is complete.

Setting Function Meaning

All parameters associated with the notch filter remain

[0] Invalid unchanged.
) . The parameters associated with the third notch filter are
1 One notch filter valid . .
updated according to the self-adaptive result.
) ) The parameters related to the third and fourth notch filters
2 Two notch filters valid

are updated according to the self-adaptive result.

The mechanical resonant frequency is detected
Resonant frequency test . g .
3 automatically but the parameters associated with notch
mode filters are not set.

4 Clearing notch filter The parameters associated with the four notch filters are
parameters restored to the default values.
. The parameters of the third notch filter to are automatically
Notch filter 3 — Notch ) ) )
5 copied to the first notch filter and then restored to the

filter 1

default values.
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Function code

. The parameters of the fourth notch filter are automatically
Notch filter 4 — Notch ) ) ]
6 filter 2 copied to the first notch filter and then restored to the
ilter
default values.
) The parameters of the third and fourth notch filters to are
Notch filters 3 and 4 — ) ) ] ]
7 ) automatically copied to the first and second notch filters
Notch filters 1 and 2
and then restored to the default values.
P1.20 Data size 16bit Data format DEC
’ Modbus address 1240, 1241 CANopen address 0x2114, 0x00
) . . Applicable
Mechanical resonant Setting range Default Unit
P1.21* mode
frequency 1
0-5000 5000 Hz Pls |
) . . Applicable
Mechanical resonant Setting range Default Unit
pP1.22* mode
frequency 2
0-5000 5000 Hz Pls |

Note:

maximum resonance point.

mechanical resonance.

3. The value 5000 indicates no resonance point is found.

These parameters display mechanical resonant frequency. When P1.20 is set to 1, which indicating
mechanical resonance frequency detection is valid, the system detects and displays the frequency at the

1. The measurement results are accurate only when the rotation speed reaches 30 r/min at least.
2. This function is read only. You can set the notch filter frequency through these parameters to eliminate

P11 Data size 16bit Data format DEC
' Modbus address 1242, 1243 CANopen address 0x2115, 0x00

P12 Data size 16bit Data format DEC
' Modbus address 1244, 1245 CANopen address 0x2116, 0x00

. , Applicable
Frequency of notch Setting range Default Unit
P1.23 . mode
filter 1

50-5000 5000 Hz P ‘ S ‘ T

The value 5000 indicates the notch filter function is invalid.

This parameter specifies the frequency of notch filter 1 for suppressing resonance. The notch filter can

simulate the mechanical resonant frequency, thus suppressing the resonant frequency.

123 Data size 16bit Data format DEC
Modbus address 1246, 1247 CANopen address 0x2117, Ox00
. . , Applicable
Q factor of notch filter| Setting range Default Unit
P1.24 1 mode
0.50-16.00 1.00 - P ‘ S ‘ T
This parameter specifies the quality factor (Q factor for short) of notch filter 1.
Q factor of notch filter = Center frequency of notch filter/Bandwidth of notch filter
Generally, the default value is kept.
124 Data size 16bit Data format DEC
Modbus address 1248, 1249 CANopen address 0x2118, 0x00
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Function code

. i Applicable
. Setting range Default Unit
P1.25 Depth of notch filter 1 mode
0-100 0 % Pls |t
This parameter specifies the amplitude attenuation rate of notch filter 1.
A large value of this parameter indicates low notch filter depth and small phase lag.
P15 Data size 16bit Data format DEC
' Modbus address 1250, 1251 CANopen address 0x2119, 0x00
. ; Applicable
Frequency of notch Setting range Default Unit
P1.26 ) mode
filter 2
50-5000 5000 Hz Pls|T
. ) Applicable
i Setting range Default Unit
pP1.27 Q factor of notch filter 2 mode
0.50-16.00 1.00 - Pls |t
. i Applicable
. Setting range Default Unit
P1.28 Depth of notch filter 2 mode
0-100 0 % Pls [T
These parameters specify characteristics of notch filer 2, similar to P1.23, P1.24, and P1.25.
P126 Data size 16bit Data format DEC
' Modbus address 1252, 1253 CANopen address 0x211A, 0x00
P17 Data size 16bit Data format DEC
' Modbus address 1254, 1255 CANopen address 0x211B, 0x00
P18 Data size 16bit Data format DEC
' Modbus address 1256, 1257 CANopen address 0x211C, 0x00
. : Applicable
Frequency of notch Setting range Default Unit
P1.29 ) mode
filter 3
50-5000 5000 Hz Pls |
. : Applicable
i Setting range Default Unit
P1.30 Q factor of notch filter 3 mode
0.50-16.00 1.00 - P ‘ S ‘ T
. ) Applicable
. Setting range Default Unit
P1.31 Depth of notch filter 3 mode
0-100 0 % P \ S \ T

These parameters specify characteristi

cs of notch filer 3, similar to P1.23, P1.24, and P1.25.

P1 29 Data size 16bit Data format DEC
' Modbus address 1258, 1259 CANopen address 0x211D, 0x00
P130 Data size 16bit Data format DEC
' Modbus address 1260, 1261 CANopen address 0x211E, 0x00
131 Data size 16bit Data format DEC
' Modbus address 1262, 1263 CANopen address 0x211F, 0x00
. i Applicable
Frequency of notch Setting range Default Unit
P1.32 i mode
filter 4
50-5000 5000 Hz P ‘ S ‘ T
. i Applicable
i Setting range Default Unit
P1.33 Q factor of notch filter 4 mode
0.50-16.00 1.00 - P ‘ S ‘ T

-73-



SV-DL310 Series Low-voltage Servo Drive Function code

. ) Applicable
. Setting range Default Unit
P1.34 Depth of notch filter 4 mode
0-100 0 % Pls |

These parameters specify characteristics of notch filer 4, similar to P1.23, P1.24, and P1.25.

132 Data size 16bit Data format DEC
' Modbus address 1264, 1265 CANopen address 0x2120, 0x00
P133 Data size 16bit Data format DEC
' Modbus address 1266, 1267 CANopen address 0x2121, 0x00
P134 Data size 16bit Data format DEC
' Modbus address 1268, 1269 CANopen address 0x2122, 0x00
L . . ; Applicable
Vibration control mode in | Setting range | Default Unit
P1.35 - mode
position command
0-2 0 - P | \

This parameter specifies the filter switching mode for vibration control.

Setting Function
[0] Vibration control by filter 1 is valid.
1 Filter 1 and filter 2 are switched according to
VS-SEL.
2 Automatic

Note: If a digital input terminal is used for selection, one of parameters P3.00—P3.02 must be set to 0x11C
or 0x01C (according to VS-SEL).

The relationship with COM- is as follows:

0: Off (The internal optical coupler corresponding to the input is not conducted.)

1: On (The internal optical coupler corresponding to the input is conducted.)

P135 Data size 16bit Data format DEC
' Modbus address 1270, 1271 CANopen address 0x2123, 0x00
. : Applicable
. ) Setting range | Default Unit
P1.36 | Vibration control frequency 1 mode
0.0-200.0 0.0 Hz P ‘ ‘

This parameter specifies the frequency at which the vibration at the load peak is suppressed.

Note: The frequency must range from 1.0 Hz to 200.0 Hz.

P136 Data size 16bit Data format DEC
' Modbus address 1272, 1273 CANopen address 0x2124, 0x00
- L . ) Applicable
Coefficient of vibration Setting range | Default Unit
P1.37 . mode
control filter 1
0.00-1.00 1.00 - Pl |
This parameter specifies the coefficient of the first vibration control filter.
137 Data size 16bit Data format DEC
' Modbus address 1274, 1275 CANopen address 0x2125, 0x00
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. . Applicable
o Setting range | Default Unit
P1.38 | Vibration control frequency 2 mode
0.0-200.0 0.0 Hz Pl |
o ) ) . i Applicable
Coefficient of vibration Setting range | Default Unit
P1.39 ) mode
control filter 2
0.00-1.00 1.00 - Pl |

This group of parameter specifies the characteristics of the second vibration control filter. They are similar
to P1.36 and P1.37.

Data size 16bit Data format DEC
P1.38 Modbus address 1276, 1277 CANopen address 0x2126, 0x00

Data size 16bit Data format DEC
P1.39 Modbus address 1278, 1279 CANopen address 0x2127, 0x00

7.3 Motor control (group P2)
7.3.1 Gain settings

: i Applicable
) Setting range | Default Unit
P2.00 Speed gain 1 mode
0.0-3276.7 | 27.0 Hz Pls |t

The speed loop responsiveness of the servo system is determined by the speed gain. Increasing this
parameter improves the speed response, but it increases the possibility to cause vibration and noise.
Note: If the inertia ratio is set correctly, the unit of P2.00 is Hz.

P2.00 Data size 16bit Data format DEC
' Modbus address 1400, 1401 CANopen address 0x2200, 0x00
. . Applicable
. Setting range | Default Unit
P2.01 Speed gain 1 mode
0.1-1000.0 | 21.0 ms Pls |t

The speed loop responsiveness of the servo system is determined by the speed gain. Increasing this
parameter improves the speed response, but it increases the possibility to cause vibration and noise.

201 Data size 16bit Data format DEC
' Modbus address 1402, 1403 CANopen address 0x2201, 0x00
. , Applicable
- ) Setting range | Default Unit
P2.02 Position gain 1 mode
0.0-3276.7 | 48.0 1s Pl |

The position loop responsiveness of the servo system is determined by the position gain. A smaller value
of this parameter indicates quicker response, but it increases the possibility to cause vibration and noise.

P2 .02 Data size 16bit Data format DEC
' Modbus address 1404, 1405 CANopen address 0x2202, 0x00
. . Applicable
L Setting range | Default Unit
P2.03 Speed detection filter 1 mode
100-5000 5000 Hz P ’ S ‘ T

This parameter specifies the first speed detection filter.
Note: The value 5000 indicates no filtering. A smaller value of this parameter indicates lower motor noise
and speed fluctuation, but it slows down the responsiveness.

Data size 16bit Data format DEC
Modbus address 1406, 1407 CANopen address 0x2203, 0x00

P2.03
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. . Applicable
. Setting range | Default Unit
P2.04 Torque filter 1 mode
0.00-2500 | 0.84 ms Pls |t
This parameter specifies the time constant of the torque filter.
P2 04 Data size 16bit Data format DEC
' Modbus address 1408, 1409 CANopen address 0x2204, 0x00
. . Applicable
. Setting range | Default Unit
P2.05 Speed gain 2 mode
0.0-3276.7 | 27.0 Hz Pls | T
. . . ; Applicable
Speed integral time Setting range | Default Unit
P2.06 mode
constant 2
0.1-1000.0 | 1000.0 ms Pl s |1
_ ) Applicable
- ) Setting range | Default Unit
P2.07 Position gain 2 mode
0.0-32767 | 57.0 1s Pl |
. . Applicable
L Setting range | Default Unit
pP2.08 Speed detection filter 2 mode
100-5000 | 5000 Hz Pls |
. i Applicable
. Setting range | Default Unit
P2.09 Torque filter 2 mode
0.00-25.00 | 0.84 ms Pls |

constant, speed detection filter, and torque filter.

The two groups are similar in function and definition.

There are two groups of parameters respectively for position gain, speed gain, speed integral time

You can select from gain 1 and gain 2 or switch between them. For details, see the descriptions for P2.20—

P2.34.
Data size 16bit Data format DEC
P2.05 Modbus address 1410, 1411 CANopen address 0x2205, 0x00
Data size 16bit Data format DEC
P2.06 Modbus address 1412, 1413 CANopen address 0x2206, 0x00
Data size 16bit Data format DEC
P2.07 Modbus address 1414, 1415 CANopen address 0x2207, 0x00
P2 .08 Data size 16bit Data format DEC
Modbus address 1416, 1417 CANopen address 0x2208, 0x00
P2.09 Data size 16bit Data format DEC
Modbus address 1418, 1419 CANopen address 0x2209, 0x00
. ) Applicable
.| Setting range | Default Unit
P2.10 Speed feed-forward gain mode
0.0-100.0 0.0 % Pl |

This parameter specifies the speed feed-forward gain. If it is set to 100%, residual pulses are almost zero

when the motor runs at a stable speed, but overshooting increases at sudden ACC/DEC.

P2.10

Data size

16bit

Data format

DEC

Modbus address

1420, 1421

CANopen address

0x220A, 0x00
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) . . Applicable
Speed feed-forward filter | Setting range | Default Unit
P2.11 ] mode
time
0.00-64.00 | 0.50 ms Pl |
This parameter specifies the speed feed-forward filter time.
211 Data size 16bit Data format DEC
' Modbus address 1422, 1423 CANopen address 0x220B, 0x00
. . Applicable
Torque feed-forward Setting range Default Unit
P2.12 ) mode
gain
0.0-100.0 0.0 % P | s |

This parameter specifies the torque feed-forward gain. After the torque is calculated according to the
speed control command, the torque multiplied by the setting of this parameter is added to the torque
command from speed control.

P2 12 Data size 16bit Data format DEC
' Modbus address 1424, 1425 CANopen address 0x220C, 0x00
. . Applicable
Torque feed-forward Setting range Default Unit
P2.13 . ) mode
filter time
0.00-64.00 0.00 ms P | s |
This parameter specifies the torque feed-forward filter time.
P2 13 Data size 16bit Data format DEC
' Modbus address 1426, 1427 CANopen address 0x220D, 0x00
. ) Applicable
L Setting range Default Unit
P2.14 IPPI coefficient 1 mode
0-1000 100 % Pls |

This parameter specifies the first IPPI coefficient.
Note: IP control is applied when it is set to 0, while PI control is applied when it is set to 100.

P2 14 Data size 16bit Data format DEC
' Modbus address 1428, 1429 CANopen address 0x220E, 0x00
. . Applicable
. Setting range Default Unit
P2.15 IPPI coefficient 2 mode
0-1000 100 % Pls |

This parameter specifies the second IPPI coefficient.
Note: IP control is applied when it is set to 0, while Pl control is applied when it is set to 100.

Data size

16bit

Data format

DEC

P2.15

Modbus address

1430, 1431

CANopen address

0x220F, 0x00
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7.3.2 Gain switching

. . Applicable
. . Setting range Default Unit
P2.20 Setting of gain 2 mode
0-1 1 - Pls |
This parameter specifies the adjustment for gain switching.
Setting Exiting mode
The first gain is fixed. The speed loop action is switched to
the PI or P action based on the gain switching input (that is,
the digital input is configured as function gain switching,
corresponding to 0x006) or P4.16 [Gain switching command].
0 Gain switching invalid — Pl action
Gain switching valid — P action
Note: 0x006 is valid when the digital inputs a low electrical
level, while 0x106 is valid when the digital inputs a high
electrical level.
[1] Switching between the first gain [P2.00—-P2.04] and second
gain [P2.05—-P2.09] is valid.
Data size 16bit Data format DEC
P2.20 Modbus address 1440, 1441 CANopen address 0x2214, 0x00
Switching trigger in Setting range Default Unit Applicable
pP2.22 - mode
position control
0-9 0 - Pl |
This parameter specifies the trigger of gain switching in position control or fully-closed loop control.
Setting Trigger Description
[0] Fixed to gain 1 |Gain parameters are fixed to the first gain parameters P2.00-P2.04.
1 Fixed to gain 2 Gain parameters are fixed to the second gain parameters P2.05—
P2.09.
With gain The first gain is used if the gain switching input is invalid.
2 switching input The second gain is used if the gain switching input is valid.
When the first gain is used, if the absolute value in the torque
command exceeds (level + lag) [0.1%], the first gain is switched to
3 Torque command |the second gain.
too large When the second gain is used, if the absolute value in the torque
command does not reach (level - lag) [0.1%] and this state keeps in
the delay time, the first gain is used.
When the first gain is used, if the absolute value in the speed
command exceeds (level + lag) [r/min], the first gain is switched to
4 Speed command |the second gain.
too large When the second gain is used, if the absolute value in the speed
command does not reach (level — lag) [r/min] and this state keeps in
the delay time, the second gain is switched to the first gain.
When the first gain is used, if the absolute value of the position
deviation exceeds (level + lag) [pulse], the first gain is switched to
the second gain.
Position When the second gain is used, if the absolute value of the position
5 command too |deviation does not reach (level - lag) [pulse] and this state keeps in
large the delay time, the second gain is switched to the first gain.
Note: The unit of level and lag is the encoder resolution unit in
position control and is the grating ruler resolution unit in fully-closed
loop control.
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When the first gain is used, if the position command is not 0, the first
. . gain is switched to the second gain.
With position . . . . .
6 ) When the second gain is used, if the position command is 0 and this
command input ) ) L ) .
state keeps in the delay time, the second gain is switched to the first
gain.
When the first gain is used, if positioning is not complete, the first
o gain is switched to the second gain.
Positioning L . b .
7 . et When the second gain is used, if positioning is complete and this
incomplete
P state keeps in the delay time, the second gain is switched to the first
gain.
When the first gain is used, if the absolute value of the actual speed
exceeds (level + lag) [r/min], the first gain is switched to the second
8 Actual speed too |gain.
high When the second gain is used, if the absolute value of the actual
speed does not reach (level - lag) [r/min] and this state keeps in the
delay time, the second gain is switched to the first gain.
When the first gain is used, if the position command is not 0, the first
i gain is switched to the second gain.
Position L . . . .
When the second gain is used, if the position command is O, this
9 command + i )
state keeps in the delay time, and the absolute value of the actual
actual speed . o
speed does not reach (level - lag) [r/min], the second gain is
switched to the first gain.
P2 22 Data size 16bit Data format DEC
’ Modbus address 1444, 1445 CANopen address 0x2216, 0x00
e . ; . Applicable
Switching delay in Setting range | Default Unit
P2.23 . mode
position control
0-10000 0 ms P | |

In position control, if P2.22 is in the range of 3-9, the first gain is switched back from the second gain. This
parameter specifies the time from the triggering to the actual switching.

P2 23 Data size 16bit Data format DEC
' Modbus address 1446, 1447 CANopen address 0x2217, 0x00
_ . . . Applicable
Switching level in Setting range Default Unit
P2.24 - mode
position control
0 - 20000 0 Mode based | P ‘ ‘

Note: Please set the level greater than or equal to the lag.

In position control, if P2.22 [Switching trigger in position control] is in the range of 3-5, or set to 8 or 9, the
trigger of gain switching must be set. The unit varies with the switching mode and associated settings.

P2 24 Data size 16bit Data format DEC
' Modbus address 1448, 1449 CANopen address 0x2218, 0x00
o ) - i . Applicable
Switching lag in position | Setting range | Default Unit
P2.25 mode
control
0-20000 0 Modebased | P | |

In position control, if P2.22 [Switching trigger in position control] is in the range of 3-5, or set to 8 or 9, the
trigger of gain switching must be set to determine the lag. The unit varies with the switching mode and
associated settings.
Note: If the level is set to be less than the lag, the setting is changed to the level being equal to the lag
during the actual use.
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P2 25 Data size 16bit Data format DEC
' Modbus address 1450, 1451 CANopen address 0x2219, 0x00
. . N . . Applicable
Position gain switching | Setting range | Default Unit
P2.26 . mode
time
0-10000 0 ms Pl |

In position control, if the difference between P2.00 and P2.04 is great, you can set this parameter to
control the torque change and vibration caused by the switching from the small gain to the large gain at
the current position. This parameter is invalid when the position gain is switched from a large value to a
small one, and the switching takes effect immediately.

P2 26 Data size 16bit Data format DEC
' Modbus address 1452, 1453 CANopen address 0x221A, 0x00
Switching tri i Setti Default Unit Applicable
witching trigger in etting range erau ni
P2.27 91198 Jrend mode
speed control
0-5 0 i | s |

This parameter specifies the trigger of gain switching in speed control.

Setting Trigger

Description

[0] Fixed to gain 1

Gain parameters are fixed to the first gain parameters P2.00—P2.04.

1 Fixed to gain 2

Gain parameters are fixed to the second gain parameters P2.05,
P2.06, P2.08, and P2.09.

With gain
switching input

The first gain is used if the gain switching input is invalid.
The second gain is used if the gain switching input is valid.

3 Torque command

When the first gain is used, if the absolute value in the torque
command exceeds (level + lag) [0.1%)], the first gain is switched to the
second gain.

When the second gain is used, if the absolute value in the torque
command does not reach (level - lag) [0.1%] and this state keeps in
the delay time, the second gain is switched to the first gain.

Speed command
variable

When the first gain is used, if the absolute value in the speed
command exceeds (level + lag) [10 r/min/s], the first gain is switched
to the second gain.

When the second gain is used, if the absolute value in the speed
command does not reach (level - lag) [10 r/min/s] and this state
keeps in the delay time, the second gain is switched to the first gain.

5 Speed command

When the first gain is used, if the absolute value in the speed
command exceeds (level + lag) [r/min], the first gain is switched to the
second gain.

When the second gain is used, if the absolute value in the speed
command does not reach (level - lag) [r/min] and this state keeps in
the delay time, the second gain is switched to the first gain.

Note: This parameter is invalid for position gain, meaning the actual position gain is always the first gain.

P2 27 Data size 16bit Data format DEC
' Modbus address 1454, 1455 CANopen address 0x221B, 0x00
o . . . Applicable
Switching delay in speed | Setting range | Default Unit
P2.28 mode
control
0-10000 0 ms | s |

In speed control, if P2.27 is in the range of 3-5, the first gain is switched back from the second gain. This
parameter specifies the time from the triggering to the actual switching.
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P2 28 Data size 16bit Data format DEC
' Modbus address 1456, 1457 CANopen address 0x221C, 0x00
o ) . . Applicable
Switching level in speed | Setting range | Default Unit
P2.29 mode
control
0-20000 0 | Mode based | s |

with the switching mode and associated settings.
Note: Please set the level greater than or equal to the lag.

In speed control, if P2.27 is in the range of 3-5, the trigger of gain switching must be set. The unit varies

P2 29 Data size 16bit Data format DEC
' Modbus address 1458, 1459 CANopen address 0x221D, 0x00
Switching lag i d | Setting range | Default Unit Applicable
witching lag in spee i u i
P2.30 g9laginsp g rang mode
control
0-20000 0 Mot based | s |

In speed control, if P2.27 is in the range of 3-5, the trigger of gain switching must be set to determine the
lag. The unit varies with the switching mode and associated settings.
Note: If the level is set to be less than the lag, the setting is changed to the level being equal to the lag
during the actual use.

P2 30 Data size 16bit Data format DEC
' Modbus address 1460, 1461 CANopen address 0x221E, 0x00
I . . . . Applicable
231 Switching trigger in Setting range | Default Unit mode
torque control
0-3 0 : | |7
This parameter specifies the trigger of gain switching in torque control.
Setting Trigger Description
[0] Fixed to gain | Gain parameters are fixed to the first gain parameters
1 P2.00-P2.04.
1 Fixed to gain | Gain parameters are fixed to the second gain parameters
2 P2.05, P2.06, P2.08, and P2.09.
With gain : . : o
o The first gain is used if the gain switching input is invalid.
2 switching . . . o . .
input The second gain is used if the gain switching input is valid.
When the first gain is used, if the absolute value in the
torque command exceeds (level + lag) [0.1%], the first gain
Torque is switched to the second gain.
3 When the second gain is used, if the absolute value in the
command torque command does not reach (level - lag) [0.1%] and
this state keeps in the delay time, the second gain is
switched to the first gain.

Note: This parameter is invalid for position gain, and in this case, the actual position gain is the first gain

always.
P2 31 Data size 16bit Data format DEC
' Modbus address 1462, 1463 CANopen address 0x221F, 0x00
L . . . Applicable
Switching delay in Setting range | Default Unit
pP2.32 mode
torque control
0-10000 0 ms ‘ ‘ T
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specifies the time from the triggering to the actual switching.

In torque control, if P2.31 is set to 3, the first gain is switched back from the second gain. This parameter

DEC

b2 30 Data size 16bit Data format
' Modbus address 1464, 1465 CANopen address 0x2220, 0x00
oo . . . Applicable
Switching level in torque | Setting range | Default Unit
P2.33 mode
control
0-20000 0 Mode based |7

switching mode and associated settings.

Note: Please set the level greater than or equal to the lag.

In torque control, if P2.31 is set to 3, the trigger of gain switching must be set. The unit varies with the

7.3.3

P2 33 Data size 16bit Data format DEC
' Modbus address 1466, 1467 CANopen address 0x2221, 0x00
Switching lag in t Setti Default Unit Applicable
WItCching lag In torque etting range erau ni
P2.34 979 a 9 rang mode
control
0-20000 0 | Mode based | |7

during the actual use.

varies with the switching mode and associated settings.
Note: If the level is set to be less than the lag, the setting is changed to the level being equal to the lag

In torque control, if P2.31 is set to 3, the trigger of gain switching must be set to determine the lag. The unit

Data size

16bit

Data format

DEC

P2.34

Modbus address

1468, 1469

CANopen address

0x2222, 0x00

Special motor control
. . Applicable
2 . Setting range Default Unit
P2.41 Disturbance observer mode
0-2 0 - P \ S \ T
This parameter specifies whether the disturbance observer is valid.
Setting Function
[0] Invalid
1 Disturbance observation
2 Disturbance compensation
P2 412 Data size 16bit Data format DEC
' Modbus address 1482, 1483 CANopen address 0x2229, 0x00
. : . Applicable
Disturbance observer | Setting range | Default Unit
P2.42 . . mode
compensation gain
0 - 100 0 % P | s |

This parameter specifies the compensation gain for disturbance torque. Increasing the gain may improve
the effect of suppressing disturbance impact but the noise may increase. This parameter needs to be used

with P2.43 to find the best setting point. After setting P2.43, increase the setting of P2.42.

Data size

16bit

Data format

DEC

P2.42

Modbus address

1484, 1485

CANopen address

0x222A, 0x00
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. . . Applicable
Disturbance observer | Setting range Default Unit
P2.43 mode
cut-off frequency
0-3000 200 Hz P | s |
This parameter specifies the cut-off frequency of the disturbance observer. Decreasing the setting of this
parameter may decrease noise, while increasing the setting may decrease the disturbance torque
compensation delay. This parameter needs to be used with P2.42.
P2 43 Data size 16bit Data format DEC
' Modbus address 1486, 1487 CANopen address 0x222B, 0x00
. . Applicable
Setting range | Default Unit
P2.44 Torque command offset mode
-500.0-500.0 0.0 % P ‘ S ‘ T
This parameter specifies the changeable load compensation which is added to the torque command. It is
usually be used in the vertical shaft application scenario, which excludes the torque control mode.
P2 44 Data size 16bit Data format DEC
' Modbus address 1488, 1489 CANopen address 0x222C, 0x00
o . . Applicable
2 Fully-closed loop vibration Setting range | Default Unit
P2.50 mode
suppressor
0-2 0 - |
This parameter specifies whether the speed observer is valid.
Setting Function
[0] Invalid
1 Disturbance observation
2 Disturbance compensation
P2 50 Data size 16bit Data format DEC
' Modbus address 1500, 1501 CANopen address 0x2232, 0x00
I . . Applicable
Fully-closed loop vibration Setting range | Default Unit
P2.51 mode
suppressor cut-off frequency
1.0-500.0 100.0 Hz ‘ ‘
This parameter specifies the cut-off frequency of the closed-loop vibration suppressor.
P2 51 Data size 16bit Data format DEC
' Modbus address 1502, 1503 CANopen address 0x2233, 0x00
Fully-closed loop vibration . . Applicable
. Setting range | Default Unit
pP2.52 suppressor compensation mode
gain 0-1000 0 % |
This parameter specifies the compensation gain of the fully-closed loop vibration suppressor.
P2 52 Data size 16bit Data format DEC
' Modbus address 1504, 1505 CANopen address 0x2234, 0x00
. L . . Applicable
Medium frequency vibration | Setting range | Default Unit
P2.53 ; mode
control switch
0-1 0 - P|ls |
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This parameter specifies whether the medium frequency vibration control is valid.

Setting Function
[0] Invalid
1 Valid
P2 53 Data size 16bit Data format DEC
' Modbus address 1506, 1507 CANopen address 0x2235, 0x00
. . Applicable
o Setting range | Default Unit
P2.54 Vibration control frequency mode
1-2000 100 Hz | p | s |
This parameter specifies the frequency for medium frequency vibration control.
P2 54 Data size 16bit Data format DEC
' Modbus address 1508, 1509 CANopen address 0x2236, 0x00
. . Applicable
. . Setting range | Default Unit
P2.55 Inertia adjustment mode
1-1000 100 w | P |s]|T

This parameter specifies the inertia adjustment for medium frequency vibration control.
The default value 100% indicates that no inertia adjustment is performed for medium frequency vibration

control.
P2 55 Data size 16bit Data format DEC
' Modbus address 1510, 1511 CANopen address 0x2237, 0x00
. . Applicable
. . Setting range | Default Unit
P2.56 Attenuation gain mode
0-1000 0 % | P |s |7

This parameter specifies the attenuation gain for medium frequency vibration control.
The default value 0 indicates that there is no attenuation effect on medium frequency vibration control. You
can set this parameter based on the actual commissioning result. Ideally, if this parameter is set to 100%,
the medium frequency vibration is controlled completely.

P2 56 Data size 16bit Data format DEC
' Modbus address 1512, 1513 CANopen address 0x2238, 0x00
. ) Applicable
) ) ) Setting range Default Unit
pP2.57 Adjustment on filter time 1 mode
-10-10 o |ooms| P |s]|T

This parameter specifies the adjustment on filter time 1 for medium frequency vibration control. Filter time
1 for medium frequency vibration control is automatically calculated based on P2.54.

P2 57 Data size 16bit Data format DEC
' Modbus address 1514, 1515 CANopen address 0x2239, 0x00
. . Applicable
) ) ) Setting range Default Unit
P2.58 Adjustment on filter time 2 mode
-10-10 o Jooms| P |[s|T

This parameter specifies the adjustment on filter time 2 for medium frequency vibration control. Filter time
2 for medium frequency vibration control is automatically calculated based on P2.54.
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P2 58 Data size 16bit Data format DEC
' Modbus address 1516, 1517 CANopen address 0x223A, 0x00
. . Applicable
2 Setting range | Default Unit
P2.60 Speed observer mode
0-2 0 - Pls |
This parameter specifies whether the speed observer is valid.
Setting Function
[0] Invalid
1 Speed observation
2 Speed compensation
P2 60° Data size 16bit Data format DEC
' Modbus address 1520, 1521 CANopen address 0x223C, 0x00
. . Applicable
) Setting range | Default Unit
P2.61 Speed observer gain mode
1-1000 100 Hz Pls |

This parameter specifies the speed observer gain. Increasing this parameter improves the response to the
actual speed, but it may increase the possibility to cause vibration and noise.

P2 61 Data size 16bit Data format DEC
' Modbus address 1522, 1523 CANopen address 0x223D, 0x00
o ] i . Applicable
Friction compensation | Setting range | Default Unit
P2.70 mode
cut-off speed -
0-1000 20 r/min P | s |
This parameter specifies the cut-off speed of friction compensation.
270 Data size 16bit Data format DEC
' Modbus address 1540, 1541 CANopen address 0x2246, 0x00
o ) . Applicable
CCW torque coefficient | Setting range | Default Unit
P2.71 o ] mode
of friction compensation )
0.0-100.0 00 | w/(ormin) | P | s |

position command or speed command is received.

This parameter specifies the friction compensation value added to the torque command when a CCW

P2 71 Data size 16bit Data format DEC
’ Modbus address 1542, 1543 CANopen address 0x2247, 0x00
. . . Applicable
CW torque coefficient of | Setting range | Default Unit
P2.72 o ) mode
friction compensation )
-100.0-0.0 0.0 %/(10r/min) P ‘ S ‘

position command or speed command is received.

This parameter specifies the friction compensation value added to the torque command when a CW

Data size

16bit

Data format

DEC

pP2.72

Modbus address

1544, 1545

CANopen address

0x2248, 0x00
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. . Applicable
o ) Setting range | Default Unit
P2.73 Friction compensation mode
0-1 0 - P | s |
This parameter specifies whether friction compensation is valid.
Setting Function
[0] Invalid
1 Friction compensation
273 Data size 16bit Data format DEC
' Modbus address 1546, 1547 CANopen address 0x2249, 0x00
. ) Applicable
Setting range Default Unit
P2.85 Torque feed-forward mode
0-1 0 - Pls|T
This parameter specifies torque feed-forward.
Setting Function
[0] Speed command feedforward
1 Position command feedforward
P2 85 Data size 16bit Data format DEC
' Modbus address 1570, 1571 CANopen address 0x2255, 0x00

7.4 1/0 management (group P3)
7.4.1 Digital input/output

. . Applicable
1 o Setting range Default Unit
P3.00 Input of digital 1 mode
0x000-0x136 | 0x003 i Pls|T
This parameter specifies the input of digital 1. It is in the hexadecimal format.
In the expression of Ox*——, * indicates the valid mode, the value 0 indicates the input is valid when the
optical coupler is conductive, while the value 1 indicates the input is valid when the optical coupler is not
conductive.
In the expression of Ox—**, ** indicate the function settings. The detailed function settings are listed in the
following.
Setting
_ Valid when .
. i Valid when : Applicable
Signal Sign ) optical
optical coupler mode
coupler
not conducted
conducted
Invalid — 0x100 0x000 P|S|T
Disabling forward drive POT 0x101 0x001 P|S|T
Disabling reverse drive NOT 0x102 0x002 P|S|T
Enabling servo SON 0x103 0x003 P|S|T
Clearing alarms CLA 0x104 0x004 P|S|T
Switching control modes MCH 0x105 0x005 P|S|T
Switching gains PLC 0x106 0x006 P|S|T
Clearing residual pulses RPC 0x107 0x007 P
Inhibiting command pulses OLL 0x108 0x008 P
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Switching torque limits TLC 0x109 0x009 P | S
Internal-speed command 1 SPD1 0x10A O0x00A S| T
Internal-speed command 2 SPD2 0x10B 0x00B S| T
Internal-speed command 3 | SPD3 0x10C 0x00C S

Zero speed clamp ZRS 0x10D 0x00D S| T

Speed command sign S-SIGN 0x10E 0x00E S

Torque command sign T-SIGN O0x10F O0x00F T
Internal position command

1 0os1 0x110 0x010 P
Internal position command
9 0os2 0x111 0x011 P
Internal position command
3 POS3 0x112 0x012 P
Internal position command
4 POS4 0x113 0x013 P
External fault EXT 0x114 0x014 P|S|T
Switching inertia ratios JC 0x115 0x015 P|S|T
Emergency stop EMG 0Ox116 0x016 P|S|T
Home switch input HOME 0x117 0x017 P
Homing trigger HTRG 0x118 0x018 P
Numerator selection 1 for
i . SC1 0x119 0x019 P
electronic gear ratio
Numerator selection 2 for
) . SC2 0x11A O0x01A P
electronic gear ratio
PTP control trigger TRIG 0x11B 0x01B P
Vibration control switching
) VS-SEL 0x11C 0x01C P
input
Quick stop Q-STOP 0x11D 0x01D P|S|T
PTP control stop PTP-ST Ox11E Ux01E P
Clearing absolute position PCLR Ox11F Ox01F P
Internal position command
5 POS5 0x120 0x020 P
Internal position command
6 POS6 0x121 0x021 P
Internal position command
; POS7 0x122 0x022 P
Forward jogging FJOG 0x123 0x023 P
Reverse jogging RJOG 0x124 0x024 P
Switching high/low joggin
gng Jogging JOGC 0x125 0x025 P
speed
Reserved / 0x126 0x026
Reserved / 0x127 0Ox027
Reserved / 0x128 0x028
Reserved / 0x129 0x029
Reserved / 0x12A 0x02
Reserved / 0x12B 0x02B
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Enabling terminal jogging DJOG 0x12C 0x02C P
Gantry synchronization
. DBS 0x130 0x030 P T
cancellation input
Reserved PDET 0x134 0x034 P S| T
Suspending PTP terminal | PSTOP 0x135 0x035 P
Suspending EzJOG
) ESTOP 0x136 0x036 P
terminal

Note: The default values indicate the functions applied in position mode.

p3.00" Data size 16bit Data format HEX
’ Modbus address 1600, 1601 CANopen address 0x2300, 0x00
. . Applicable
1 . Setting range Default Unit
P3.01 Input of digital 2 mode
0X000-0x136 0x00D : Pls|T
. . Applicable
1 . Setting range Default Unit
P3.02 Input of digital 3 mode
0x000-0x136 0x004 i Pls |

This group of parameter specifies input functions for digitals 2 to 3. These parameters are in the

hexadecimal format.

The setting method is similar to that for P3.00.
Note: The default values indicate the functions applied in position mode.

p3.01 Data size 16bit Data format HEX
' Modbus address 1602, 1603 CANopen address 0x2301, 0x00
p3.02" Data size 16bit Data format HEX
' Modbus address 1604, 1605 CANopen address 0x2302, 0x00
. . Applicable
1 o Setting range Default Unit
P3.10 Output of digital 1 mode
0x000—0x11F 0x001 - P ‘ S ‘ T
This parameter specifies the output of digital 1. It is in the hexadecimal format.
In the expression of Ox*——, * indicates the valid mode, the value 0 indicates the input is valid when the
optical coupler is conductive, while the value 1 indicates the input is valid when the optical coupler is not
conductive.
In the expression of Ox—**, ** indicate function settings. The detailed function settings are listed in the
following.
Setting
. Valid when .
. : Valid when . Applicable
Signal Sign . optical
optical coupler mode
coupler
not conducted
conducted
Invalid — 0x100 0x000 P|S|T
Servo readiness output RDY 0x101 0x001 P|S|T
Servo running output RUN 0x102 0x002 P|S|T
Fault output ALM 0x103 0x003 P|S|T
Reserved / 0x104 0x004
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Electromagnetic brake
BRK 0x105 0x005 P|S|T
release
Position command P
i PCMD 0x106 0x006
existence
Positioning completion PLR 0x107 0x007 P
Control mode switching
MCHS 0x108 0x008 P|S|T
status
; P|S|T
Speed consistency COIN 0x109 0x009
Speed reaching SR 0x10A 0x00A P1sS T
Speed being limited SL 0x10B 0x00B T
Speed command S
) SCMD 0x10C 0x00C
existence
Zero-speed output ZS0 0x10D 0x00D P|S|T
Torque being limited LM 0x10E 0x00E P|S|T
Homing completion HEND 0x10F 0x00F P
Torque reaching TRCH 0x110 0x010 T
Reserved / 0x111 0x011
Reserved / 0x112 0x012
Reserved / 0x113 0x013
Reserved / 0x114 0x014
Reserved / 0x115 0x015
PTP reaching PTPF 0x116 0x016 P
PTP output 1 PTPO1 0x117 0x017 P
PTP output 2 PTPO2 0x118 0x018 P
PTP output 3 PTPO3 0x119 0x019 P
PTP output 4 PTPO4 Ox11A 0x01A P
PTP output 5 PTPO5 0x11B 0x01B P
PTP output 6 PTPO6 0x11C 0x01C P
PTP output 7 PTPO7 0x11D 0x01D P
Dynamic brake relay
DBRC Ox11F 0x01F P|S|T
control
Note: The default values indicate the functions applied in position mode.
P3.10* Data size 16bit Data format HEX
' Modbus address 1620, 1621 CANopen address 0x230A, 0x00
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71.4.2

. . Applicable
1 o Setting range Default Unit
P3.11 Output of digital 2 mode
0X000-0x11F 0x003 - Pls |
. . Applicable
1 o Setting range Default Unit
P3.12 Output of digital 3 mode
0X000-OX1LF 0x007 - Pl s | T

This group of parameter specifies output functions for digitals 2 to 3. These parameters are in the

hexadecimal format.
The setting method is similar to that for P3.10.
Note: The default values indicate the functions applied in position mode.

p3.111 Data size 16bit Data format HEX
' Modbus address 1622, 1623 CANopen address 0x230B, 0x00
p3.10! Data size 16bit Data format HEX
' Modbus address 1624, 1625 CANopen address 0x230C, 0x00
. . Applicable
Dl-based encoder Setting range Default Unit
P3.16 ) mode
capturing
0-778 0 - Pl s | T

This parameter specifies the function for capturing the encoder position through the jump edge of the DI

port in real time. You can check the obtained result through R1.16.

Data bit

Description

Remarks

bit0-3

Bits 0—3 = 0x1-0Xa, corresponding to

capturing DI1-DI10

bit8—9

Bit 8 = 1 and bit 9 = 0: Capture only
through the falling edge of the DI port.
Bit 8 = 0 and bit 9 = 0: Capture only
through the rising edge of the DI port.
Bit 8 = 1 and bit 9 = 1: Capture
through both the rising edge and
falling edge of the DI port.

Others are
invalid.

P3.16

Data size

16bit

Data format

DEC

Modbus address

1632, 1633

CANopen address

0x2310, 0x00

Analog input/output
) . Applicable
Setting range Default Unit
P3.23 Offset of Al mode
-10.000-10.000 | 0.000 v Pls |
This parameter is used to adjust analog input to improve the effective accuracy of the Al.
The setting method is similar to that for P3.20.
P3.23 Data size 32bit Data format DEC
' Modbus address 1646, 1647 CANopen address 0x2317, 0x00
. . Applicable
. Setting range Default Unit
P3.24 Filter of Al mode
0.0-1000.0 1.0 ms Pls |

This parameter specifies the time constant of the first-order low-pass filter corresponding to analog input.
Setting this parameter can smooth the command change when the analog input changes sharply.

See the following figure:
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Input 2 4

Ve

Command before filtering

0.632Vc

o

Command after filtering

\

\
“\ Command after filtering
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\

0.368Vc ,

\
\
AN
Y »

»
- Time

P3.24 Data size 16bit Data format DEC
’ Modbus address 1648, 1649 CANopen address 0x2318, 0x00
. . . Applicable
OV protection threshold Setting range Default Unit
P3.25 mode
of Al
0.000-10.000 | 0.000 v Pls |t

Note:

1. The default value 0 indicates OV protection is not used.
2. The setting of this parameter cannot be greater than 10V. Otherwise, the drive may be damaged.

This parameter specifies the OV protection value of analog input.

P3.25 Data size 32bit Data format DEC
' Modbus address 1650, 1651 CANopen address 0x2319, 0x00
. . Applicable
1 . Setting range Default Unit
P3.27 Function of Al mode
0-7 0 - Pls |
This group of parameter specifies functions for analog inputs.
Setting Meaning Unit
[0] Invalid -
1 Speed limit r/min
2 Forward torque limit 0.1%
3 Speed command r/min
4 Torque command 0.1%
5 Speed compensation r/min
6 Torque compensation 0.1%
7 Reverse torque limit 0.1%
p3.271 Data size 16bhit Data format DEC
' Modbus address 1654, 1655 CANopen address 0x231B, 0x00
. . Applicable
Analog speed Setting range Default Unit
P3.28 . . mode
compensation gain
0.0-100.0 0.0 % Pl |
This parameter specifies the analog speed compensation gain.
P3.98 Data size 16bit Data format DEC
’ Modbus address 1656, 1657 CANopen address 0x231C, 0x00
. . Applicable
Analog torque Setting range Default Unit
P3.29 ] ) mode
compensation gain
0.0-100.0 0.0 % P|ls | T
This parameter specifies the analog torque compensation gain.
P3.29 Data size 16bit Data format DEC
' Modbus address 1658, 1659 CANopen address 0x231D, 0x00
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Function code

7.4.3 Digital input/output associated settings

P3.40"

Disable travel limit
switch

. . Applicable
Setting range Default Unit
mode
0-2 1 : Pls |

This parameter specifies whether the forward drive disabling (0x001 or 0x101) digital input and reverse
drive disabling (0x002 or 0x102) digital inputs in P3.00-P3.02 are valid. You can disable the travel limit
switch function by setting this parameter.

Setting Function
0 The travel limit switch is valid.
[1] The travel limit switch is invalid.
2 A limit exceeding fault occurs.

Note: If the travel limit switch is enabled and the digital input of disabling forward drive is valid, the motor
stops immediately and does not run forward, but it can receive reverse running commands.

p3.40" Data size 16bit Data format DEC
' Modbus address 1680, 1681 CANopen address 0x2328, 0x00
Disabl Setting range Default Unit Applicable
isable emergenc
p3.41" gency 2 g mode
stop
0-1 1 : Pls |

This parameter specifies whether the emergency stop (0x016 or 0x116) digital inputs in P3.00—P3.02 are
valid. You can disable the emergency stop function by setting this parameter.

Setting

Function

0

The emergency stop switch is valid.

(1]

The emergency stop switch is invalid.

Note:

If the digital input of emergency stop is valid, the alarm Er10-4 is reported.

1. If the alarm Er10-4 is reported, the servo motor stops in the mode specified by P4.30.
2. To clear the alarm Er10-4, ensure there is no danger for operating, clear the alarm signal (that is,
disable the digital input of emergency stop), clear the alarm display, and then restart the servo drive.

p3.41 Data size 16bit Data format DEC
' Modbus address 1682, 1683 CANopen address 0x2329, 0x00
) . Applicable
1 L ) Setting range Default Unit
P3.43 Digital input filter mode
1-800 1 0125ms | P | s | T
This parameter specifies the filter time of the digital input.
Note: This parameter independently functions for 10 digital inputs.
p3.43! Data size 16bhit Data format DEC
' Modbus address 1686, 1687 CANopen address 0x232B, 0x00
. . . Applicable
Disable command Setting range Default Unit
P3.44 o mode
pulse inhibition
0-1 0 - P | |

This parameter specifies whether the command pulse inhibition (0x008 or 0x108) digital inputs in P3.00—
P3.02 are valid. You can disable the command pulse inhibition function by setting this parameter.

0: The command pulse inhibition function is valid.
1: The command pulse inhibition function is invalid.

P3.44

Data size

16bit

Data format

DEC

Modbus address

1688, 1689

CANopen address

0x232C, 0x00

-92-



SV-DL310 Series Low-voltage Servo Drive

Function code

. . ; Applicable
1 Residual pulse Setting range | Default Unit
P3.45 ) mode
clearing mode
0-1 1 - P \ \
This parameter specifies the valid mode for the residual pulse clearing (0x007 or 0x107) digital inputs in
P3.00—P3.02.
Setting Function
0 Clearing by the electrical level
[1] Clearing by the rising edge
p3.451 Data size 16bit Data format DEC
' Modbus address 1690, 1691 CANopen address 0x232D, 0x00
: : Applicable
B ) Setting range | Default Unit
P3.50 Position arrival range mode
0-2" 100 | reference unit | P ‘ ‘

This parameter specifies the position arrival range. If the deviation between the position feedback pulse
and position command pulse is in this range, the position is arrived at.

P3.50

Data size 32bit Data format

DEC

Modbus address 1700, 1701

CANopen address

0x2332, 0x00

P3.51

Output mode of Setting range

Default Unit

Applicable
mode

position arrival
0-4 0 -

Pl |

This parameter specifies the output condition and subsequent action of position arrival.

Setting

Output mode

[0]

The output is valid when the position deviation is in the range of
P3.50.

The output is valid when there is no position command and the
position deviation is in the range of P3.50.

The output is valid when there is no position command, the
zero-speed detection signal is valid, and the position deviation is in
the range of P3.50.

The output is valid when there is a transition from with a position
command to without a position command and the position deviation
is in the range of P3.50. Subsequently, the system continuously
outputs the valid state within the time specified by P3.52. Then, the
system updates the output status of position arrival based on the
position command and position deviation.

The output is valid when there is a transition from with a position
command to without a position command and the position deviation

is in the range of P3.50. Subsequently, the system continuously

outputs the valid state within the time specified by P3.52.

P3.51

Data size 16bit Data format

DEC

Modbus address 1702, 1703

CANopen address

0x2333, 0x00
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Function code

. . . . Applicable
Hold time of position Setting range Default Unit
P3.52 ] ] mode
arrival output terminal
0-30000 0 ms Pl |
This parameter specifies the hold time of the position arrival output terminal.
Setting Action
The hold time is infinite, and the holding is valid until
[0] Lo L o
the position in a next position command is arrived at.
The holding is valid within the setting range. It
1-30000 | becomes invalid once a next position command is
received.
P3.52 Data size 16bit Data format DEC
' Modbus address 1704, 1705 CANopen address 0x2334, 0x00
) . . Applicable
Speed consistency Setting range Default Unit
P3.53 mode
threshold -
10-20000 50 gmn | P [ s | T

This parameter specifies the condition for detecting speed consistency.
If the difference between the speed command and motor speed is less than the setting of this parameter,
then the speed consistency output status is valid.
If the detection finds there is a lag of 10 r/min, the actual speed consistency range is as follows:
If the speed consistency output is invalid, the validity threshold is (P3.53 — 10) r/min.
If the speed consistency output is valid, the invalidity threshold is (P3.53 + 10) r/min.

P3.53 Data size 16bit Data format DEC
’ Modbus address 1706, 1707 CANopen address 0x2335, 0x00
) _ Applicable
. Setting range Default Unit
P3.54 Speed reaching range mode
10-20000 1000 rmn | P [ s | T

This parameter specifies the condition for detecting speed
[R0O.21] exceeds the setting of this parameter, the output is valid. The detection finds a

reaching output. If the transient motor speed

lag of 10 r/min.

P3.54 Data size 16bit Data format DEC
' Modbus address 1708, 1709 CANopen address 0x2336, 0x00
. . Applicable
Setting range Default Unit
P3.55 Zero speed range mode
10-20000 50 r/min P \ S \ T

This parameter specifies the condition for detecting zero speed output. When the absolute value of the
motor speed is within this range, the speed is considered as zero speed and the zero speed output signal
is valid. The detection finds a lag of 10 r/min.

P3.55 Data size 16bit Data format DEC
' Modbus address 1710, 1711 CANopen address 0x2337, 0x00
) . . Applicable
Servo lock time after Setting range Default Unit
P3.56 . mode
braking
0-1000 50 ms Pls |

This parameter specifies the locked time of the servo after braking in locked state.
If the servo is off in locked state, the digital output of the electromagnetic brake release signal (0x005 or

0x105) is invalid. Then the servo keeps being locked for a period of time so that the motor does not rotate
during the action of the relay.

P3.56

Data size

16bit

Data format

DEC

Modbus address

1712,1713

CANopen address

0x2338, 0x00
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Function code

. . . Applicable
Electromagnetic brake | Setting range Default Unit
P3.57 ) mode
closing delay
0-30000 500 ms Pls |

This parameter specifies the delay time of closing the electromagnetic brake. If the servo is off or an alarm
is reported in running state and the speed may be too fast, the digital output of the electromagnetic brake
release signal (0x005 or 0x105) becomes invalid after a period of delay. If the motor speed drops below

the setting of P3.58 during the delay period, the digital output becomes invalid in advance.

P3.57 Data size 16bit Data format DEC
’ Modbus address 1714, 1715 CANopen address 0x2339, 0x00
) i Applicable
| Motor speed threshold | Setting range Default Unit
P3.58 mode
at brake release
0-1000 30 r/min P ‘ S ‘ T
This parameter specifies the motor speed threshold when the brake is released.
p3.58! Data size 16bit Data format DEC
' Modbus address 1716, 1717 CANopen address 0x233A, 0x00
. Setting range Default Unit Applicable mode
P3.59 Torque reaching range
5.0-300.0 50.0 % T

detection finds a lag of 5%.

This parameter specifies the condition for detecting torque reaching output. If the motor torque feedback

exceeds the setting of this parameter, the output of torque reaching (0x010 or 0x110) is valid. The

P3.59 Data size 16bit Data format DEC
Modbus address 1718, 1719 CANopen address 0x233B, 0x00
. , Applicable
P3.77 Al dead zone mode Setting range Default unit mode
0-1 0 i Pls |
This parameter specifies the voltage mode of the analog input dead zone.
Setting Meaning
[0] Normal mode
CNC mode:
If the analog input is equal to or less than
the dead zone, the internal control value
1 is 0.
If the analog input is greater than the
dead zone, the internal control value is
(Analog input — Dead zone).
P3.77 Data size 16bit Data format DEC
Modbus address 1754, 1755 CANopen address 0x234D, 0x00
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Function code

. ) Applicable
] ] ) Setting range Default Unit
P3.90 Pulse input filter time mode
0-7 2 - Pls |
This parameter specifies the filter time for detecting pulse input.
Setting Detection bandwidth
0 400kHz
1 500kHz
[2] 1MHz
3 2MHz
4 4MHz
5 No filtering
6 200kHz
7 100kHz
P3.90 Data size 16bit Data format DEC
' Modbus address 1780, 1781 CANopen address 0x235A, 0x00
) . . Applicable
Pulse feedback filter Setting range Default Unit
P3.92 . mode
time
- - - Pls |
This parameter specifies the filter time for detecting pulse feedback of the incremental encoder.
P3.92 Data size 16bit Data format DEC
' Modbus address 1784, 1785 CANopen address 0x235C, 0x00

7.5 Extension and application (group P4)

7.5.1 Communication

. . Applicable
1 Setting range Default Unit
P4.01 Local RS485 address mode
1-255 1 - Pls |t
This parameter specifies the local (or slave) address for RS485 serial communication.
p4.011 Data size 16bit Data format DEC
Modbus address 1802, 1803 CANopen address 0x2401, 0x00
. : Applicable
1 Setting range Default Unit
P4.02 CAN baud rate mode
0-5 1 - P ‘ S ‘ T
This parameter specifies the CAN communication baud rate.
Setting Baud rate
0 1000kbps
1] 500kbps
2 250kbps
3 125kbps
4 50kbps
5 20kbps
p4.02 Data size 16bit Data format DEC
Modbus address 1804, 1805 CANopen address 0x2402, 0x00
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1 Setting range Default Unit Applicable mode
P4.03 RS485 baud rate
0-3 1 - Pls |7
This parameter specifies the RS485 communication baud rate.
Setting Baud rate
0 9600bps
[1] 19200bps
2 38400bps
3 57600bps
p4.03! Data size 16bit Data format DEC
Modbus address 1806, 1807 CANopen address 0x2403, 0x00
1 . Setting range Default Unit Applicable mode
P4.04 RS485 parity check
0-5 0 . Pls | T
This parameter specifies the RS485 parity check method, valid only for RTU transmission.
Setting Baud rate
[0] None (N, 8, 1)
1 Even (E, 8, 1)
2 Odd (0, 8, 1)
3 None (N, 8, 2)
4 Even (E, 8, 2)
5 Odd (0O, 8, 2)
p4.041 Data size 16bit Data format DEC
Modbus address 1808, 1809 CANopen address 0x2404, 0x00
. i Applicable
1 Setting range Default Unit
P4.05 CAN node no. mode
1-127 1 - Pls |
This parameter specifies the local (or slave) node number in CAN communication.
P4.05 Data size 16bit Data format DEC
Modbus address 1810, 1811 CANopen address 0x2405, 0x00
) . Applicable
Setting range | Default Unit
P4.06 RS485 fault clearing mode mode
0-1 1 - P S T
This parameter specifies the mode for handling a fault that occurs in RS485 communication.
Setting Meaning
0 The fault is not cleared.
[1] The fault is cleared automatically.
P4.06 Data size 16bit Data format DEC
Modbus address 1812, 1813 CANopen address 0x2406, 0x00
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Function code

7.5.2 Servo types and communication control commands

P4.10*

Upper computer type

) ) Applicable
Setting range Default Unit bp
mode
0-1 0 - P ‘ S ‘ T

This parameter specifies the upper computer type which is identified by the drive control interface type of
the upper computer.

Upper
Setting computer Control interface type
type
Position control/fully-closed-loop: pulse
[0] Pulse + and PTP control
analog Speed/torque control: analog and
internal settings
1 Communic | RS485 (protocol: Modbus)
ation bus | CAN (protocol: CANopen CiA301/402)
P4.10" Data size 16hit Data format DEC
Modbus address 1820, 1821 CANopen address 0x240A, 0x00
Setting range Default Unit Applicable
P4.11* Enable bus servo mode
0-1 0 - Pls |
This parameter specifies whether to enable the drive.
Setting Function
[0] Disable
1 Enable

Note: Though the drive has been enabled by setting P0.04, the drive will be disabled when P4.11 is
changed from 1 to O.

P4 11* Data size 16bit Data format DEC
' Modbus address 1822, 1823 CANopen address 0x240B, 0x00
. Setting range | Default Unit Applicable
P4.12* Bus position command mode
-(2%-1)—(2*-1) 0 reference unit | P | |
This parameter specifies the position command for the drive when P4.10 is set to 1.
P4.12% Data size 32bit Data format DEC
Modbus address 1824, 1825 CANopen address 0x240C, 0x00
Setting range Default Unit Applicable
P4.13* Bus speed command mode
-20000-20000 0 r/min | s |
This parameter specifies the speed command for the drive when P4.10 is set to 1.
P4.13% Data size 16bit Data format DEC
Modbus address 1826, 1827 CANopen address 0x240D, 0x00
Bus torque Setting range Default Unit Applicable
P4.14* mode
command
-500.0-500.0 0.0 % R
This parameter specifies the torque command for the drive when P4.10 is setto 1.
. Data size 16bit Data format DEC
Pa.14 Modbus address 1828, 1829 CANopen address 0x240E, 0x00
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Function code

motor is handled based on the settings of P0.90-P0.92 and actual feedback state.

. . Applicable
Control mode Setting range Default Unit
P4.15* o mode
switching command
0-1 0 . Pls |
This parameter specifies whether to enable control mode switching of the drive when the hybrid control
mode is used.
Setting | Function Actual control mode
Position/speed Position
[0] Disable Position/torque Position
Speed/torque Speed
Position/speed Speed
1 Enable Position/torque Torque
Speed/torque Torque

Note: If the control mode switching command is updated, the actual switching process of the drive and

P4 15+ Data size 16bit Data format DEC
' Modbus address 1830, 1831 CANopen address 0x240F, 0x00
) o . i Applicable
Gain switching Setting range Default Unit
P4.16* mode
command
0-1 0 - P|ls | T

are set to 2, the actual gain settings are used for switching.

This parameter specifies whether to enable gain switching for the drive. When P2.22, P2.27, and P2.31

Setting Function Actual gain
[0] Disable Set by the first gain
1 Enable Set by the second gain
P4 16+ Data size 16bit Data format DEC
' Modbus address 1832, 1833 CANopen address 0x2410, 0x00
) ) ) ) Applicable
Electronic gear ratio Setting range Default Unit
P4.17* o mode
switching command
0-3 0 - Pl |

This parameter is used to switch electronic gear ratios for the drive when P4.10 is set to 1.

_ Denominator of
. Numerator of actual electronic gear .
Setting . actual electronic
ratio .
gear ratio
[0] Numerator of electronic gear ratio 1
(P0.25)
Numerator of electronic gear ratio 2 )
1 Denominator of
(P0.27) . .
) - electronic gear ratio
Numerator of electronic gear ratio 3
2 (P0.26)
(P0.28)
3 Numerator of electronic gear ratio 4
(P0.29)
P4 17+ Data size 16bit Data format DEC
' Modbus address 1834, 1835 CANopen address 0x2411, 0x00
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Function code

] ] o . i Applicable
Inertia ratio switching Setting range Default Unit
P4.18* mode
command
0-1 0 - P ‘ S ‘ T
This parameter specifies whether to enable inertia ratio switching for the drive.
Setting Function Actual inertia ratio
[0] Disable Inertia ratio 1 (P1.01)
1 Enable Inertia ratio 1 (P1.02)
Data size 16bit Data format DEC
P4.18*
Modbus address 1836, 1837 CANopen address 0x2412, 0x00
) ) Applicable
Zero speed clamp Setting range Default Unit
P4.19* mode
command
0-1 0 - ‘ S ‘ T
This parameter specifies whether to enable zero speed clamp.
Setting Function
[0] Disable
1 Enable
Data size 16bit Data format DEC
P4.19*
Modbus address 1838, 1839 CANopen address 0x2413, 0x00
) i Applicable
) ) Setting range Default Unit
P4.20* Clearing residual pulses mode
0-1 0 - Pl ]

This parameter specifies whether to enable residual pulse clearing for the drive. P3.45 specifies the mode

for clearing residual pulses. If residual pulses are cleared, R0.04 is changed to 0.

Setting Function
[0] Disable
1 Enable
Data size 16bit Data format DEC
P4.20*
Modbus address 1840, 1841 CANopen address 0x2414, 0x00
o o . i Applicable
Torque limit switching Setting range Default Unit
P4.21* mode
command
0-1 0 - P ‘ S ‘ T
This parameter specifies whether to enable torque limit switching for the drive.
Setting Function
[0] Disable
1 Enable
b4 21" Data size 16bit Data format DEC
' Modbus address 1842, 1843 CANopen address 0x2415, 0x00
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Function code

7.5.3

. . ; Applicable
External fault reporting | Setting range Default Unit
P4.22* mode
command
0-1 0 - Pls |
This parameter specifies whether to enable external fault reporting for the drive
Setting Function
[0] Disable
1 Enable
4. 22% Data size 16bit Data format DEC
' Modbus address 1844, 1845 CANopen address 0x2416, 0x00
E t Setting range Default Unit Applicable
mergency sto i u i
P4.23* gency stop 4 2 mode
command
0-1 0 - Pls |t
This parameter specifies whether to enable emergency stop for the drive.
Setting Function
[0] Disable
1 Enable
P4 23+ Data size 16bit Data format DEC
’ Modbus address 1846, 1847 CANopen address 0x2417, 0x00
I : : Applicable
Vibration control Setting range Default Unit
P4.24* o mode
switching command
0-1 0 - Pl |
This parameter specifies whether to enable vibration control switching for the drive.
Setting Function
[0] Disable
1 Enable
P4 24+ Data size 16bit Data format DEC
' Modbus address 1848, 1849 CANopen address 0x2418, 0x00

Extension and application

P4.30

Stop mode

. i Applicable
Setting range Default Unit
mode
0-3 0 - Pls | T

This parameter specifies whether the dynamic brake works when the servo is off and a fault alarm is

reported and determines the servo motor status after the stop.

P4.30Setting

Action

During
deceleration

After stop

[0]

The motor coasts to
stop.

Inertia running kept

The motor stops

dynamic brake acts.

1 through the Inertia running kept
dynamic brake.
The dynamic brake ) .
2 Dynamic braking
stops.
The external ) .
3 Dynamic braking
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Note:

1. If P4.30 is set to 1, the dynamic brake works when the motor speed is higher than the setting (30 r/min
by default) of P3.58 and it does not work otherwise. After the motor stops, the dynamic brake does not
work.

2. If the servo motor runs at a speed higher than the rated one, you cannot enable the dynamic brake. If
the servo motor runs at a high speed with a large inertia load, exercise caution before using the dynamic
brake. Do not restart the dynamic brake frequently. Otherwise, the servo drive may be damaged.

Function code

P4.30 Data size 16bit Data format DEC
' Modbus address 1860, 1861 CANopen address 0x241E, 0x00
) ) Applicable
Setting range Default Unit
P4.31 Max. motor speed mode
0-20000 5000 omn | P | s | T

This parameter specifies the maximum speed of the servo motor. If the absolute value of the speed
command is greater than the setting of this parameter, the actually-set speed is limited by this parameter,
and the actual direction is the same as that in the original speed command. This parameter is valid in all

modes.
Note: The default value and setting range of this parameter are associated with the drive power class.
431 Data size 16bit Data format DEC
' Modbus address 1862, 1863 CANopen address 0x241F, 0x00
. . Applicable
Setting range Default Unit
P4.32 Overspeed threshold mode
0-20000 6000 omn | P | s | T

This parameter specifies the overspeed level for the servo motor. When the motor runs at a speed higher
than the setting of this parameter, an overspeed fault alarm is reported.
Note: The default value and setting range of this parameter are associated with the drive power class.

P4.32 Data size 16bit Data format DEC
' Modbus address 1864, 1865 CANopen address 0x2420, 0x00
. : Applicable
Pulse threshold of Setting range | Default Unit
P4.33 - o mode
position deviation >7 X
0-2 100000 | referenceunit | P ‘ ‘

This parameter specifies the threshold at which the fault (Er22-0) alarm is reported. In position mode, if the
residual pulse value exceeds the setting of this parameter, the fault alarm is reported. The value 0

indicates no detection on position deviation.

P4.33 Data size 32bit Data format DEC
' Modbus address 1866, 1867 CANopen address 0x2421, 0x00
1 . Setting range Default Unit Applicable mode
P4.34 Brake OL protection
0-2 0 - Pl s |

This parameter specifies the regenerative brake mounting mode and overload protection mode.

Setting Regenerative brake and overload protection
[0] Disabled (No regenerative brake)
1 Regenerative brake built in
2 Regenerative brake externally connected
P4 341 Data size 16bit Data format DEC
Modbus address 1868, 1869 CANopen address 0x2422, 0x00
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Function code

P4.36"

Main-power UV
protection

. ) Applicable
Setting range Default Unit
mode
0-1 1 - Pls |

This parameter specifies whether the drive reports a main circuit undervoltage alarm when the main power
encounters a main circuit undervoltage fault.

Setting Protection
0 In servo enabling state, the drive does not report the fault Er13-1 when main circuit
undervoltage occurs.
[ In servo enabling state, the drive reports the fault Er13-1 and stops when main circuit
undervoltage occurs.
P4 36 Data size 16bit Data format DEC
’ Modbus address 1872, 1873 CANopen address 0x2424, 0x00
) . . Applicable
Main-power UV Setting range Default Unit
P4.37 . ) mode
detection time
70-2000 70 ms Pls |
This parameter specifies the time taken to detect main power undervoltage.
Note: The value 0 indicates the function of detecting main power undervoltage is invalid.
437 Data size 16bit Data format DEC
' Modbus address 1874, 1875 CANopen address 0x2425, 0x00
o . . Applicable
Speed deviation Setting range Default Unit
P4.39 mode
threshold -
0-20000 0 tmin | P | s |

This parameter specifies the condition for detecting the speed deviation fault. If the absolute value of the
actual speed command minus the motor speed is greater than the setting of this parameter and the
deviation lasts more than 100ms, a speed deviation alarm is reported.
Note: The value 0 indicates no detection on speed deviation faults.

P4.39 Data size 16bit Data format DEC
' Modbus address 1878, 1879 CANopen address 0x2427, 0x00
) ) Applicable
Setting range Default Unit
P4.40 Forward speed limit mode
0-20000 20000 r/min P ‘ S ‘ T

This parameter specifies the maximum |

imit on the forward s

peed command.

Note: The default value and setting range of this parameter are associated with the drive power class.

b4.40 Data size 16bit Data format DEC
' Modbus address 1880, 1881 CANopen address 0x2428, 0x00
) ) Applicable
Setting range Default Unit
P4.41 Reverse speed limit mode
-20000-0 -20000 r/min P ‘ S ‘ T

This parameter specifies the maximum limit on the reverse speed command.

Note: The default value and setting range of this parameter are associated with the drive power class.

Data size

16bit

Data format

DEC

P4.41

Modbus address

1882, 1883

CANopen address

0x2429, 0x00
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Function code

Applicable
Internal speed with Setting range Default Unit PP
P4.42 . . mode
high resolution -
-20000.0-20000.0 0.0 t/min | s |
This parameter specifies the internal speed with high resolution.
P4.42 Data size 32bit Data format DEC
) Modbus address 1884, 1885 CANopen address 0x242A, 0x00
. . Applicable
OT threshold of Setting range Default Unit
P4.45 _ mode
medium-power motor
0-200 0 °C Pl s | T

Temperature sampling from temperature resistor KTY84-130 is supported. If the temperature exceeds the
setting of this parameter, a motor overtemperature (OT) fault is reported. The value 0 indicates
temperature sampling is not conducted.

445 Data size 16bit Data format DEC
' Modbus address 1890, 1891 CANopen address 0x242D, 0x00
Encoder phase-Z Setting range Default Unit Applicable
P4.50" offspet grang mode
0—(2%-1) 0 pulse Pls|T
This parameter specifies the output position of phase Z. The phase Z offset is the pulses in the CCW
direction.
P4 50t Data size 32bhit Data format DEC
' Modbus address 1900, 1901 CANopen address 0x2432, 0x00
o ) ) Applicable
Torque limit Setting range Default Unit
P4.51 o . mode
switching time 1
0-4000 0 ms/(100%) | P | s |
This parameter specifies the time taken to switch from the first torque limit to the second torque limit.
451 Data size 16bit Data format DEC
' Modbus address 1902, 1903 CANopen address 0x2433, 0x00
Applicable
Torque limit Setting range Default Unit pP
P4.52 R mode
switching time 2
0-4000 0 ms/(100%) | P | s |
This parameter specifies the time taken to switch from the second torque limit to the first torque limit.
P4.52 Data size 16bit Data format DEC
' Modbus address 1904, 1905 CANopen address 0x2434, 0x00
) ) Applicable
ACR response Setting range Default Unit
P4.53 ) mode
adjustment
10.0-200.0 100.0 % Pls |

This parameter specifies the adjustme

nt coefficient of automatic current regulator response width.

453 Data size 16bit Data format DEC
' Modbus address 1906, 1907 CANopen address 0x2435, 0x00
. . Applicable
1 Delay after power-on Setting range Default Unit
P4.54 S mode
initialization
0-200000 0 ms Pls |
This parameter specifies the delay time of servo enabling after power-on initialization is completed.
P4.54* Data size 32bit Data format DEC
' Modbus address 1908, 1909 CANopen address 0x2436, 0x00
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7.5.4 Frequency-division output and second-encoder settings

Frequency-division . ) Applicable
1 Setting range Default Unit
P4.60 numerator of external mode
grating ruler 1-(2%-1) 10000 - P | |
This parameter specifies the frequency-division numerator of the external grating ruler.
p4.60" Data size 32bit Data format DEC
' Modbus address 1920, 1921 CANopen address 0x243C, 0x00
Frequency-division . ) Applicable
1 . Setting range Default Unit
P4.61 denominator of mode
external grating ruler 1-(2%-1) 10000 - P | |

This parameter specifies the frequency-division denominator of the external grating ruler. It corresponds to

the grating ruler pulses needed for each motor rotation.

DEC

461t Data size 32bit Data format
' Modbus address 1922, 1923 CANopen address 0x243D, 0x00
. i Applicable
1 Reverse external Setting range Default Unit
P4.62 ] mode
grating ruler count
0-1 0 i Pl |
This parameter specifies whether to reverse the count from the external grating ruler.
Setting Function
[0] Use the count from the external grating ruler directly.
1 Reverse the count from the external grating ruler
and then use the reversed count.
P4 621 Data size 16bit Data format DEC
' Modbus address 1924, 1925 CANopen address 0x243E, 0x00
) _ ) Applicable
| Hybrid control Setting range | Default Unit
P4.64 mode
deviation limit - )
1-2 160000 | reference unit | P ‘

In fully-closed loop control, there is a tolerance between the reference unit corresponding to the encoder
feedback position and user reference unit corresponding to the grating ruler feedback position. The

tolerance is called hybrid-control deviation, specified by R0.05. If R0.05 exceeds the setting of this

parameter, the drive reports fault Er22-1.

b2 641 Data size 32bit Data format DEC
' Modbus address 1928, 1929 CANopen address 0x2440, 0x00
Threshold for ) ) Applicable
1 ) Setting range Default Unit
P4.65 hybrid-control mode
deviation clearing 0-100 0 rotations P ’ ’

This parameter specifies the condition for clearing the hybrid-control deviation. When the motor rotation

number reaches the specified one, the hybrid-control deviation is cleared. The value O indicates the

hybrid-control deviation is not cleared.

DEC
0x2441, 0x00

16bit Data format

1930, 1931

Data size

P4.65"
CANopen address

Modbus address
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P4.67*

Signal source of pulse
feedback output

Setting range

Default

Unit

Applicable
mode

0-1

0 -

Pl |

This parameter specifies the signal source of pulse feedback output when the fully-closed loop function is
enabled in position mode.

Setting Pulse feedback signal source
[0] Encoder
1 Grating ruler
p4.67! Data size 16bit Data format DEC
’ Modbus address 1934, 1935 CANopen address 0x2443, 0x00
) Setting ) Applicable
. External grating ruler (or Default Unit
P4.68 ) range mode
encoder 2) resolution a1
1-(27-1) 10000 pulse P ‘ ‘

encoder is connected, the output is the pulses needed for each encoder rotation.

This parameter specifies the resolution of the external grating ruler (or second encoder). If the second

ba.68l Data size 32bit Data format DEC
' Modbus address 1936, 1937 CANopen address 0x2444, 0x00
o Setting . Applicable
1 Frequency division output Default Unit
P4.69 range mode
source
0-4 0 - Pls |t
This parameter specifies the signal source of frequency division output.
Setting Pulse feedback signal source
[0] Normal frequency division output
1 Second encoder
2 Input from quadrature pulses in phases A and B
3 Internal virtual shaft
4 First encoder (valid only for incremental encoders)
P4.60" Data size 32bit Data format DEC
' Modbus address 1938, 1939 CANopen address 0x2445, 0x00
External grating ruler (or Setting i Applicable
s ) Default Unit
P4.70 encoder 2) phase-Z signal range mode
type 0-3 0 - P ‘ S ‘ T

period.

The width for a phase-Z signal can be 1/4, 1/2, or 1/1. The starting phase of a signal in any width
corresponds to 4 types of electrical level in phases A and B. There are total 12 types in combination.
However, to ensure these combinations are applicable and the capture value is normal in both forward
and reverse directions, you need to set the phase-A—phase-B status values in the high electrical level
period of phase-Z signals. For the signals in 1/4 and 1/2 widths, only one of phase-A—phase-B status
values in the high electrical level period is required after the phase-Z signal type is set. For the signals in
1/1 width, the phase-Z signal type must be the phase-A—phase-B status value in the high electrical level

Data size

16bit

Data format

DEC

P4.70"

Modbus address

1940, 1941

CANopen address

0x2446, 0x00
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P4.87

CANopen communication

cycle

) ) Applicable
Setting range | Default Unit
mode
0-(2°-1) 0 us P ‘ S ‘ T

Note: The recommended unit is 1000ps.

This parameter specifies the synchronization signal creation cycle of a slave CANopen node.

8 Data size 32bit Data format DEC
P4.87
Modbus address 1974, 1975 CANopen address 0x2457, 0x00
) ) Applicable
Setting range Default Unit
P4.88 CANopen heartbeat cycle mode
0-32767 1000 ms P | S ‘ T
This parameter specifies the heartbeat signal creation cycle of a slave CANopen node.
88 Data size 16bit Data format DEC
P4.
Modbus address 1976, 1977 CANopen address 0x2458, 0x00
) ) Applicable
Auto stop on CANopen | Setting range Default Unit
P4.89 ) ] mode
disconnection
0-1 0 - P ‘ S ‘ T

disconnected.

This parameter specifies whether to enable automatic stop when CANopen

communication is

Setting Function
[0] Disable
1 Enable
b4.89 Data size 16bit Data format DEC
' Modbus address 1978, 1979 CANopen address 0x2459, 0x00

7.5.5 Special commands

P4.90*

Fault recovery

) ; Applicable
Setting range Default Unit
mode
0-1 0 - P ‘ S ‘ T

computer to handle faults for the drive.

This parameter specifies whether to enable fault recovery. You can set this parameter on the upper

Setting Function
[0] Disable
1 Enable

Note: If fault recovery is enabled, the servo is not enabled for the drive, and the fault occurring condition is
not triggered, the fault that can be automatically cleared recovers automatically. Other faults cannot be

automatically cleared online but can be cleared after repower-on.

Data size

16bit

Data format

DEC

P4.90*

Modbus address

1980, 1981

CANopen address

0x245A, 0x00
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P4.91*

Parameter saving

) ) Applicable
Setting range Default Unit
mode
0-1 0 - P ‘ S ‘ T

If PO.17 is set to 1 (saving in batches), this parameter can be used to send a parameter saving command

so that any parameter modification can be written to the EEPROM.

Setting Function
[0] Disable
1 Enable
Data size 16bit Data format DEC
P4.91*
Modbus address 1982, 1983 CANopen address 0x245B, 0x00
. . Applicable
Setting range Default Unit
P4.92* Factory restore mode
0-1 0 : Pls|

This parameter specifies whether to enable the function of restoring factory settings. If the function is
enabled, all user parameters (from group PO to group P6) are restored to factory settings.

Setting Function
[0] Disable
1 Enable
P4.92* Data size 16bit Data format DEC
' Modbus address 1984, 1985 CANopen address 0x245C, 0x00
. . Applicable
Setting range Default Unit
P4.93* Read fault records mode
0-1 0 : Pls |

This parameter specifies whether to enable the function of reading fault records. If the function is enabled,
the fault records specified by P4.95 are read and displayed.

Setting Function
[0] Disable
1 Enable
P4.93* Data size 16bit Data format DEC
Modbus address 1986, 1987 CANopen address 0x245D, 0x00
) . Applicable
Setting range Default Unit
P4.94* Clear fault records mode
01 0 i Pl s | T

all the fault records are cleared.

This parameter specifies whether to enable the function of clearing fault records. If the function is enabled,

Setting Function
[0] Disable
1 Enable
P4.94* Data size 16bit Data format DEC
' Modbus address 1988, 1989 CANopen address 0x245E, 0x00
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) ) Applicable
Fault record group Setting range Default Unit
P4.95* mode
no.
0-9 0 - P ‘ S ‘ T

This parameter specifies the group number of fault records that are read.

The value 0 indicates the fault records in group 1 are read and the faults have occurred most recently. The

value 9 indicates the fault records in group 10 are read and the faults have occurred earliest.

b5+ Data size 16bit Data format DEC
' Modbus address 1990, 1991 CANopen address 0x245F, 0x00
Settin Applicable
g Default Unit PP
P4.96* Reserved range mode
- - - P | S ‘ T
This parameter cannot be modified.
Data size 16bit Data format DEC
P4.96*
Modbus address 1992, 1993 CANopen address 0x2460, 0x00
Settin Applicable
g Default Unit PP
P4.97* Write to encoder EEPROM range mode
0-1 0 - P ‘ S ‘ T

This parameter specifies whether to write all motor-related parameters to the EEPROM equipped with the

communication encoder. In any following startup, the drive uses the data in the EEPROM for parameter

initialization.
Data size 16bit Data format DEC
P4.97*
Modbus address 1994, 1995 CANopen address 0x2461, 0x00
Setting ) Applicable
Mask encoder EEPROM data Default Unit
P4.98 range mode
faults

0-1 0 - P ‘ S ‘ T

This parameter specifies whether to mask the fault indicating there is no data or incorrect data on the
EEPROM equipped with the communication encoder.

If fault Er2-c or Er2-d occurs but the motor model is set correctly, you can use the motor after repower-on.

The drive uses the motor data in the EEPROM equipped with the drive for parameter initialization

P4.98

Data size

16bit

Data format

DEC

Modbus address

1996, 1997

CANopen address

0x2462, 0x00
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7.6 Program Jog, homing, and PTP control (group P5)
7.6.1 Program Jog

Settin . Applicable
g Default Unit o
P5.00 Jog mode range mode
0-6 0 - Pl |
This parameter specifies the program Jog mode.
Mode Function
(Wait time P5.04 — Forward moving P5.01) x Cycles P5.05
P5.05
P5.02 -
[0] P5.01 P5.01 \ / P5.01 \
Speed 0
7N ~ Lo
B | X ‘ %
P5.04 P5.03 P5.04 P5.04
(Wait time P5.04 — Reverse moving P5.01) x Cycles P5.05
P5.05
1 Speed 0 : :
P501/§ \P5.01/§ \ P501/
P5.02 ‘ L
N iy} ] ]
P5.04 P5.03 P5.04 P5.04
(Wait time P5.04 — Forward moving P5.01) x Cycles P5.05
P5.05
P5.02 -
2 P5.01 pso1 \ / Pso1 , P8.05
Speed 0-4 { \— . . :
LT Te | P5.01 / \Psm / \ P5.01 /
P5.04 P5.03 P5.04 P5.04  p5 o [ |
3 [ o
P5.04 P5.04 P5.04
(Wait time P5.04 — Reverse moving P5.01) X Cycles P5.05.
P5.02
y PS.05 . P5.01 P5.01 P5.01
3 Speed 0 : — — { \_/ \_/ \
X | I\ P5.01 / I\ P5.01 | | J | |
P5.04 P5.03 P5.04 P5.04 P5.05
(Wait time P5.04 — Forward moving P5.01) x Cycles P5.05
P5.05
P5.02
4 P5.01
Speed 0 - \
O Tkgg\Psolg
P5.04 P503 P5.04 /L p5.02
(Wait time P5.04 — Reverse moving P5.01 — Wait time P5.04 — Forward moving
P5.01) x Cycles P5.05
P5.05
P5.02 e
S T / P5.01 \
Speed 0 —f
P5.01 /| |
P5.02 /
e Tk
P5.04 P5.03 P5.04
(Wait time P5.04 — Forward or reverse moving P5.01) x Cycle 1
P5.02 -> Speed 0
6 P5.01 /
Speed 0-- P5.02 5 -
i —— ,
P5.04 P5.03
P5.00 Data size 16bit Data format DEC
' Modbus address 2000, 2001 CANopen address 0x2500, 0x00

-110-



SV-DL310 Series Low-voltage Servo Drive

Function code

) ) Applicable
Setting range | Default Unit
P5.01 Jogging movement mode
1-2% 50000 | reference unit | P ‘ ‘
This parameter specifies the increment of the position movement at jogging.
. Data size 32bit Data format DEC
' Modbus address 2002, 2003 CANopen address 0x2501, 0x00
. . Applicable
. Setting range | Default Unit
P5.02 Jogging speed mode
1-5000 500 r/min Pl |
This parameter specifies the maximum running speed at jogging.
PS5 02 Data size 16bit Data format DEC
' Modbus address 2004, 2005 CANopen address 0x2502, 0x00
) ) Applicable
) ) Setting range | Default Unit
P5.03 Jogging ACC/DEC time mode
2-10000 100 ms P ‘ ‘

This parameter specifies the acceleration or deceleration time at jogging. The setting of this parameter
corresponds to the time taken to accelerate from the zero speed to the rated rotation speed. If you need to

improve the speed from zero to 50% of the rated speed, the time taken to reach the target speed is 50% of
the time specified by this parameter.

PE 03 Data size 16bit Data format DEC
' Modbus address 2006, 2007 CANopen address 0x2503, 0x00
. i Applicable
) o Setting range | Default Unit
P5.04 Jogging wait time mode
0-10000 100 ms P | |

This parameter specifies the wait time at jogging. The setting of this parameter corresponds to the time

from jogging starting to the actual running or to the time taken to wait for next displacement after the
current displacement.

Data size

P5.04 16bit Data format DEC

' Modbus address 2008, 2009 CANopen address 0x2504, 0x00
Applicable
Setting range | Default Unit
P5.05 Jogging cycles mode
0-10000 1 - P
This parameter specifies the number of jogging cycles. For details, see the description for P5.00.
Data size 16bit Data format DEC
P5.05

Modbus address 2010, 2011 CANopen address 0x2505, 0x00
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7.6.2 Homing
5 . Setting range Default Unit Applicable mode
P5.10 Homing mode
0-128 0 - P
R T z M
Limit mode Z locating mode Home return mode
0-1 0-2 0-8
T Invalid Returning to locate phase Z|M=0: Forward rotation. The forward limit
- Invali
is defined as the home |switch is the recurrent point.
T Invalid position. M=1: Reverse rotation. The reverse limit
> Invali . N .
Z=1: Forwarding to locate | switch is the recurrent point.
phase Z is defined as the|M=2: Forward rotation. The rising edge of
home position. the home switch is the recurrent point.
Z=2: No locating phase Z. ) o
. .| M=3: Reverse rotation. The rising edge of
The recurrent point is o ) )
i the reverse limit switch is the recurrent
defined as the home|
. point.
position.
) M=4: Forward rotation. The first phase-Z
Limit Z: Invalid ) ) .
signal is the recurrent point.
Reserved | encountered: . .
) M=5: Reverse rotation. The first phase-Z
T=0: Report Z: Invalid ) ) )
) signal is the recurrent point.
an offside - - .
cault Z=0 Returning to locate|M=6: Forward rotation. The falling edge of

T=1: Reverse
the direction.

phase Z is defined as the
home position.
Z=1 Forwarding to locate
phase Z is defined as the
home position.
Z=2: No finding phase Z.

the home switch is the recurrent point.

M=7: Reverse rotation. The falling edge of
the home switch is the recurrent point.

The recurrent point is
defined as the home
position.
. ) M=8: The current position is regarded as
T: Invalid Z: Invalid .
the home position.
PS5 10? Data size 16bit Data format DEC
' Modbus address 2020, 2021 CANopen address 0x2505, 0x00
) ) ) Applicable
Homing upon Setting range Default Unit
P5.11 mode
power-on
0-1 0 i Pl |

This parameter specifies whether to return to the home position automatically upon power-on.

Setting Meaning
[0] Disable
1 Enable
Note: Automatic homing upon power-on is valid only when there is no fault.
Data size 16bit Data format DEC
P-4 Modbus address 2022, 2023 CANopen address 0x250B, 0x00
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Function code

. ) . . Applicable
High speed at homing | Setting range | Default Unit
P5.12 mode
step 1 :
0-2000 100 r/min Pl |
This parameter specifies the high speed at step 1 of homing.
Diagram:
P5.12 p512 My
P5.13 \ (
Forward limit switch I 77777 | Forward limit switch
z_| 1 1 | z] | 1 1
P 12 Data size 16bit Data format DEC
' Modbus address 2024, 2025 CANopen address 0x250C, 0x00
. . ) Applicable
Low speed at homing | Setting range | Default Unit
P5.13 mode
step 2 .
0-60 20 r/min Pl |

This parameter specifies the low speed at step 2 of homing

. For details, see the diagram in the description

for P5.12.
PS5 13 Data size 16bit Data format DEC
' Modbus address 2026, 2027 CANopen address 0x250D, 0x00
. ) Applicable
» Setting range Default Unit
P5.14 Home position mode
-(2%-1)—(2%-1) 0 reference unit | P ‘ ‘
This parameter specifies the home position.
P5 14 Data size 32bit Data format DEC
' Modbus address 2028, 2029 CANopen address 0x250E, 0x00
Homing tri Setting range Default Unit Applicable
oming trigger
P5.15 97199 9 rang mode
command
0-1 0 - P \ \

trigger terminal with digital input.

This parameter specifies whether to trigger the homing function. It has the same function as the homing

p5 15+ Data size 16bit Data format DEC
' Modbus address 2030, 2031 CANopen address 0x250F, 0x00
. . . ; Applicable
Homing associated Setting range Default Unit
P5.16 ) mode
action
0-3 1 - P ‘ ‘
This parameter specifies the action associated with homing.
Setting Meaning
0 No action.
[1] The drive goes to the target position.
2 The drive goes to the position of segment 0.
3 The drive goes to the target position without homing.
P5 16 Data size 16bit Data format DEC
' Modbus address 2032, 2033 CANopen address 0x2510, 0x00

-113-



SV-DL310 Series Low-voltage Servo Drive

Function code

7.6.3

P5.17

Target speed after
homing

Setting range

Default Unit

Applic

mode

able

1-5000

100 r/min

P_|

This parameter specifies the target spe

ed after homing. The change takes effect before homing.

PS5 17 Data size 16bit Data format DEC
’ Modbus address 2034, 2035 CANopen address 0x2511, 0x00
ACC/DEC time for . ) Applicable
Setting range Default Unit
P5.18 target speed after mode
homing 0-32767 300 ms Pl |

This parameter specifies the acceleration or deceleration time taken to reach the target speed after

homing. The setting of this parameter corresponds to the time taken to accelerate from the zero speed to
the rated rotation speed. If you need to improve the speed from zero to 50% of the rated speed, the time
taken to reach the target speed is 50% of the time specified by this parameter.

Data size

PS5 18 16bit Data format DEC
' Modbus address 2036, 2037 CANopen address 0x2512, 0x00
-, . . Applicable
Target position after Setting range | Default Unit
P5.19 homi mode
omin
g -(2%-1)—(2%-1) 0 reference unit | P ‘ ‘
This parameter specifies the target position after homing.
P5 19 Data size 32bit Data format DEC
' Modbus address 2038, 2039 CANopen address 0x2513, 0x00
PTP control
. . Applicable
] ) Setting range | Default Unit
P5.20* PTP trigger signal mode
-1-2048 -1 : Pl |

This parameter specifies whether to trigger the target segment.
If data is written, PTP is triggered, and the internal buffer can receive 8 trigger signals at most.

Signal Function
[-1] Invalid.
0-127 It triggers PTP control for PTPs 0-127, which equals the
digital input of TRIG+PQOSn.
128-2047 Invalid.
2048 Forcible stop.

Example: If segment signal 3 is written, segment program 3 is triggered.

Data size

PS5 20+ 16bit Data format DEC
' Modbus address 2040, 2041 CANopen address 0x2514, 0x00
: . Applicable
Setting range Default Unit
P5.21 Target speed 00 mode
0-6000 20 r/min Pl |
. . Applicable
Setting range Default Unit
P5.22 Target speed 01 mode
0-6000 50 r/min Pl |
. . Applicable
Setting range Default Unit
P5.23 Target speed 02 mode
0-6000 100 r/min Pl |
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. . Applicable
Setting range Default Unit
P5.24 Target speed 03 mode
0-6000 200 omn | P ||
) . Applicable
Setting range Default Unit
P5.25 Target speed 04 mode
0-6000 300 omn | P | |
. . Applicable
Setting range Default Unit
P5.26 Target speed 05 mode
0-6000 500 omn | P | |
. . Applicable
Setting range Default Unit
P5.27 Target speed 06 mode
0-6000 600 r/min P | |
. . Applicable
Setting range Default Unit
P5.28 Target speed 07 mode
0-6000 800 omn | P | |
. . Applicable
Setting range Default Unit
P5.29 Target speed 08 mode
0-6000 1000 gmn | p | |
. . Applicable
Setting range Default Unit
P5.30 Target speed 09 mode
0-6000 1300 rmn | P ||
) _ Applicable
Setting range Default Unit
P5.31 Target speed 10 mode
0-6000 1500 omn | P | |
: . Applicable
Setting range Default Unit
P5.32 Target speed 11 mode
0-6000 1800 omn | P | |
. . Applicable
Setting range Default Unit
P5.33 Target speed 12 mode
0-6000 2000 omin | P | |
) ) Applicable
Setting range Default Unit
P5.34 Target speed 13 mode
0-6000 2300 r/min P ‘ ‘
) ) Applicable
Setting range Default Unit
P5.35 Target speed 14 mode
0-6000 2500 r/min P ‘ ‘
. . Applicable
Setting range Default Unit
P5.36 Target speed 15 mode
0-6000 3000 r/min P | |
This group of parameters specifies the target speed for each segment.
P5 21 Data size 16bit Data format DEC
' Modbus address 2042, 2043 CANopen address 0x2515, 0x00
PS5 22 Data size 16bit Data format DEC
' Modbus address 2044, 2045 CANopen address 0x2516, 0x00
P 23 Data size 16bit Data format DEC
' Modbus address 2046, 2047 CANopen address 0x2517, 0x00
PS5 24 Data size 16bit Data format DEC
' Modbus address 2048, 2049 CANopen address 0x2518, 0x00
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PS5 o5 Data size 16bit Data format DEC
' Modbus address 2050, 2051 CANopen address 0x2519, 0x00
P5 26 Data size 16bit Data format DEC
' Modbus address 2052, 2053 CANopen address 0x251A, 0x00
P 97 Data size 16bit Data format DEC
' Modbus address 2054, 2055 CANopen address 0x251B, 0x00
PS5 28 Data size 16bit Data format DEC
' Modbus address 2056, 2057 CANopen address 0x251C, 0x00
PS5 29 Data size 16bit Data format DEC
' Modbus address 2058, 2059 CANopen address 0x251D, 0x00
PE 30 Data size 16bit Data format DEC
' Modbus address 2060, 2061 CANopen address 0x251E, 0x00
p5 31 Data size 16bit Data format DEC
' Modbus address 2062, 2063 CANopen address 0x251F, 0x00
— Data size 16bit Data format DEC
' Modbus address 2064, 2065 CANopen address 0x2520, 0x00
PS5 33 Data size 16bit Data format DEC
' Modbus address 2066, 2067 CANopen address 0x2521, 0x00
PS5 34 Data size 16bit Data format DEC
' Modbus address 2068, 2069 CANopen address 0x2522, 0x00
PS5 35 Data size 16bit Data format DEC
' Modbus address 2070, 2071 CANopen address 0x2523, 0x00
P5 36 Data size 16bit Data format DEC
' Modbus address 2072, 2073 CANopen address 0x2524, 0x00
. . Applicable
. Setting range Default Unit
P5.37 ACC/DEC time 00 mode
0-32767 200 ms Pl |
: . Applicable
) Setting range Default Unit
P5.38 ACC/DEC time 01 mode
0-32767 300 ms Pl |
. . Applicable
) Setting range Default Unit
P5.39 ACC/DEC time 02 mode
0-32767 500 ms Pl |
. . Applicable
. Setting range Default Unit
P5.40 ACC/DEC time 03 mode
0-32767 600 ms P | |
. . Applicable
) Setting range Default Unit
P5.41 ACC/DEC time 04 mode
0-32767 800 ms P | |
) ) Applicable
. Setting range Default Unit
P5.42 ACC/DEC time 05 mode
0-32767 900 ms Pl |
. . Applicable
. Setting range Default Unit
P5.43 ACC/DEC time 06 mode
0-32767 1000 ms Pl |
. . Applicable
. Setting range Default Unit
P5.44 ACC/DEC time 07 mode
0-32767 1200 ms Pl |
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. . Applicable
. Setting range Default Unit
P5.45 ACC/DEC time 08 mode
0-32767 1500 ms Pl |
) . Applicable
. Setting range Default Unit
P5.46 ACC/DEC time 09 mode
0-32767 2000 ms Pl |
. . Applicable
. Setting range Default Unit
P5.47 ACC/DEC time 10 mode
0-32767 2500 ms Pl |
. . Applicable
. Setting range Default Unit
P5.48 ACC/DEC time 11 mode
0-32767 3000 ms P ‘ ‘
i . Applicable
. Setting range Default Unit
P5.49 ACC/DEC time 12 mode
0-32767 5000 ms Pl |
. . Applicable
) Setting range Default Unit
P5.50 ACC/DEC time 13 mode
0-32767 8000 ms Pl |
. . Applicable
. Setting range Default Unit
P5.51 ACC/DEC time 14 mode
0-32767 50 ms Pl |
: . Applicable
. Setting range Default Unit
P5.52 ACC/DEC time 15 mode
0-32767 30 ms Pl |
This group of parameters specifies the acceleration or deceleration time for each segment.
P5 37 Data size 16bit Data format DEC
' Modbus address 2074, 2075 CANopen address 0x2525, 0x00
PS5 38 Data size 16bit Data format DEC
' Modbus address 2076, 2077 CANopen address 0x2526, 0x00
PS5 39 Data size 16bit Data format DEC
' Modbus address 2078, 2079 CANopen address 0x2527, 0x00
P5.40 Data size 16bit Data format DEC
' Modbus address 2080, 2081 CANopen address 0x2528, 0x00
P5 41 Data size 16bit Data format DEC
' Modbus address 2082, 2083 CANopen address 0x2529, 0x00
P5.49 Data size 16bit Data format DEC
' Modbus address 2084, 2085 CANopen address 0x252A, 0x00
P5.43 Data size 16bit Data format DEC
' Modbus address 2086, 2087 CANopen address 0x252B, 0x00
PS5 44 Data size 16bit Data format DEC
' Modbus address 2088, 2089 CANopen address 0x252C, 0x00
PS5 45 Data size 16bit Data format DEC
' Modbus address 2090, 2091 CANopen address 0x252D, 0x00
PS5 46 Data size 16bit Data format DEC
' Modbus address 2092, 2093 CANopen address 0x252E, 0x00
P5 47 Data size 16bit Data format DEC
' Modbus address 2094, 2095 CANopen address 0x252F, 0x00
PS5 48 Data size 16bit Data format DEC
' Modbus address 2096, 2097 CANopen address 0x2530, 0x00
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PS5 49 Data size 16bit Data format DEC
' Modbus address 2098, 2099 CANopen address 0x2531, 0x00
P5 50 Data size 16bit Data format DEC
' Modbus address 2100, 2101 CANopen address 0x2532, 0x00
p5 51 Data size 16bit Data format DEC
' Modbus address 2102, 2103 CANopen address 0x2533, 0x00
PS5 52 Data size 16bit Data format DEC
' Modbus address 2104, 2105 CANopen address 0x2534, 0x00
. . Applicable
. Setting range Default Unit
P5.53 Delay time 00 mode
0-32767 0 ms Pl |
: . Applicable
. Setting range Default Unit
P5.54 Delay time 01 mode
0-32767 100 ms Pl |
: . Applicable
. Setting range Default Unit
P5.55 Delay time 02 mode
0-32767 200 ms Pl |
: . Applicable
. Setting range Default Unit
P5.56 Delay time 03 mode
0-32767 400 ms Pl |
: . Applicable
. Setting range Default Unit
P5.57 Delay time 04 mode
0-32767 500 ms Pl |
) . Applicable
. Setting range Default Unit
P5.58 Delay time 05 mode
0-32767 800 ms Pl |
. . Applicable
. Setting range Default Unit
P5.59 Delay time 06 mode
0-32767 1000 ms Pl |
) . Applicable
. Setting range Default Unit
P5.60 Delay time 07 mode
0-32767 1500 ms Pl |
) ) Applicable
Setting range Default Unit
P5.61 Delay time 08 mode
0-32767 2000 ms P ‘ ‘
) . Applicable
. Setting range Default Unit
P5.62 Delay time 09 mode
0-32767 2500 ms P \ \
. . Applicable
. Setting range Default Unit
P5.63 Delay time 10 mode
0-32767 3000 ms P \ \
) . Applicable
. Setting range Default Unit
P5.64 Delay time 11 mode
0-32767 3500 ms Pl |
. . Applicable
. Setting range Default Unit
P5.65 Delay time 12 mode
0-32767 4000 ms Pl |
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P5.66 Delay time 13 Setting range Default Unit Apr;T)]Icl)c;aeble
0-32767 4500 ms P | |
P5.67 Delay time 14 Setting range Default Unit Apral(l)c;ible
0-32767 5000 ms P | |
P5 68 Delay time 15 Setting range Default Unit Aps}l:)(;a;ble
0-32767 5500 ms P | |
This group of parameters specifies the delay time for each segment.
Data size 16bit Data format DEC
P53 Modbus address 2106, 2107 CANopen address 0x2535, 0x00
Data size 16bit Data format DEC
Ps.54 Modbus address 2108, 2109 CANopen address 0x2536, 0x00
Data size 16bit Data format DEC
Ps:35 Modbus address 2110, 2111 CANopen address 0x2537, 0x00
PS5 56 Data size 16bit Data format DEC
Modbus address 2112, 2113 CANopen address 0x2538, 0x00
P5 57 Data size 16bit Data format DEC
Modbus address 2114, 2115 CANopen address 0x2539, 0x00
Data size 16bit Data format DEC
Po.38 Modbus address 2116, 2117 CANopen address 0x253A, 0x00
Data size 16bit Data format DEC
P5.59 Modbus address 2118, 2119 CANopen address 0x253B, 0x00
Data size 16bit Data format DEC
PS.60 Modbus address 2120, 2121 CANopen address 0x253C, 0x00
Data size 16bit Data format DEC
PS.61 Modbus address 2122, 2123 CANopen address 0x253D, 0x00
PS5 62 Data size 16bit Data format DEC
Modbus address 2124, 2125 CANopen address 0x253E, 0x00
PS5 63 Data size 16bit Data format DEC
Modbus address 2126, 2127 CANopen address 0x253F, 0x00
Data size 16bit Data format DEC
P64 Modbus address 2128, 2129 CANopen address 0x2540, 0x00
Data size 16bit Data format DEC
Po.65 Modbus address 2130, 2131 CANopen address 0x2541, 0x00
P5 66 Data size 16bit Data format DEC
Modbus address 2132, 2133 CANopen address 0x2542, 0x00
PS5 67 Data size 16bit Data format DEC
Modbus address 2134, 2135 CANopen address 0x2543, 0x00
PS5 68 Data size 16bit Data format DEC
Modbus address 2136, 2137 CANopen address 0x2544, 0x00
PS5 69 PTP con?rol buffer Setting range Default Unit Ap:ll:;;ible
switch
0-1 1 - P | |
If buffering is enabled for PTP control, eight buffers can be received successively and executed
sequentially.
P5 69 Data size 16bit Data format DEC
Modbus address 2138, 2139 CANopen address 0x2545, 0x00
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. . . ; Applicable
Disk single-turn Setting range Default Unit
P5.70 ] mode
resolution i i
L(2%1)-(2%1-1) 10000 pulse P | |
This parameter specifies the single-turn resolution of the disk that the motor drives.
P5.70 Data size 32bit Data format DEC
' Modbus address 2140, 2141 CANopen address 0x2546, 0x00
. . Applicable
. . . Setting range Default Unit
P5.71 Disk homing switch mode
0-3 0 - P | |
This parameter specifies the homing mode of the disk.
P5 71 Data size 16bit Data format DEC
' Modbus address 2142,2143 CANopen address 0x2547, 0x00
) ) Applicable
. Setting range Default Unit
P5.72 Super multiturn mode mode
0-1 0 : P | |

If the super multiturn mode is used, the turn counting number of the multiturn encode
bits to 32 bits, while the multiturn encoder counts a total of

216 turns in most cases.

r changes from 16

P5 72 Data size 16bit Data format DEC
' Modbus address 2144, 2145 CANopen address 0x2548, 0x00
" . Setting : Applicable
Digital trigger mode for Default Unit
P5.73 range mode
PTP control
0-1 0 : Pl |
Setting Meaning
(0] Binary input + Terminal trigger
mode
1 Single terminal trigger mode
(supporting 7 PTPs only)
P5 73 Data size 16bit Data format DEC
' Modbus address 2146, 2147 CANopen address 0x2549, 0x00
. Setting ) Applicable
Digital output mode for Default Unit
P5.74 range mode
PTP control
0-4 0 - Pl |
Setting Meaning
[0] Output before PTP arrival
1 Output after PTP arrival
Single-point output + Output before PTP arrival
3 Single-point output + Output after PTP arrival
4 Single-point output + Output after PTP arrival (only
the control word in the absolute position supported)
p5 74 Data size 16bit Data format DEC
' Modbus address 2148, 2149 CANopen address 0x254A, 0x00
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Setting ) Applicable
Default Unit
P5.75 Suspend PTP control range mode
0-1 0 . Pl |
This parameter specifies whether to suspend PTP control. The value 1 indicates PTP control is
suspended.
P5 75 Data size 16bit Data format DEC
' Modbus address 2150, 2151 CANopen address 0x254B, 0x00

7.7 Application functions (group P6)

P6.00

speed

Forward low jogging

Setting range

Default Unit

Applicable
mode

0-6000

5 r/min

P | |

This parameter specifies the speed of slow forward jogging, which is triggered by the forward jogging

terminal and high-low jogging speed switching terminal.

P6.00 Data size 16bit Data format DEC
' Modbus address 2200, 2201 CANopen address 0x2600, 0x00
) ) ) ) Applicable
Reverse low jogging | Setting range Default Unit
P6.01 mode
speed -
-6000-0 5 imin | P | |

This parameter specifies the speed of slow reverse jogging, which is triggered by the reverse jogging
terminal and high-low jogging speed switching terminal.

P6.0L Data size 16bit Data format DEC
’ Modbus address 2202, 2203 CANopen address 0x2601, 0x00
) . Applicable
1 . . Setting range Default Unit
P6.02 Data latching switch mode
0-1 0 - P | |

This parameter specifies whether to enable the data latching switch. If the switch is enabled, the position
information is written to the EEPROM each time the terminal is latched. However, frequent latching may
cause EEPROM damage.

Setting Meaning
[0] Disable
1 Enable
1 Data size 16bit Data format DEC
P6.02 Modbus address 2204, 2205 CANopen address 0x2602, 0x00
. . Applicable
- ) Setting range Default Unit
P6.03 Save position latching mode
0-1 0 - P ‘ ‘
This parameter specifies whether to save position latching.
Setting Meaning
[0] Not save
1 Save
P6.03 Data size 16bit Data format DEC
Modbus address 2206, 2207 CANopen address 0x2603, 0x00
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S . . Applicable
Forward high jogging | Setting range Default Unit
P6.04 mode

speed -
0-6000 60 r/min Pl |

This parameter specifies the speed of fast forward jogging, which is triggered by the forward jogging

terminal and high-low jogging speed switching terminal.

P6.04 Data size 16bit Data format DEC
' Modbus address 2208, 2209 CANopen address 0x2604, 0x00
R high j i Setti Default Unit Applicable
everse high joggin etting range efau ni
P6.05 dh Jogging g g mode
speed -
-6000-0 60 r/min Pl |

This parameter specifies the speed of fast reverse jogging, which is triggered by the reverse jogging

terminal and high-low jogging speed switching terminal.

P6.05 Data size 16bit Data format DEC
' Modbus address 2210, 2211 CANopen address 0x2605, 0x00
. . . Applicable
Enable terminal Setting range Default Unit
P6.06 . mode
oggin
jogging 0-1 0 _ P ‘ ‘

This parameter specifies whether to enable terminal jogging.

Setting Meaning
[0] Disable
1 Enable
P6.06 Data size 16bit Data format DEC
Modbus address 2212,2213 CANopen address 0x2606, 0x00

7.8 PTP control (groups PtPO, PtP1, and PtP2)

. . Applicable
Control word of Setting range Default Unit
PtP0.00 mode

segment 00
0-Ox7FFFFFFF 0x00000000 - P ‘ ‘

General description

Data bit Name Function
Bit0—3 MODE PTP running mode.
Bit4—7 OPT PTP attribute.
Bit8—11 ACC ACC/DEC time index.
Bit12-15 SPD Target speed index.
Bit16-19 DLY Delay time index.
Bit20-23 cyL Number of cycles for executing the current
segment.
Bit24-30 JMP The program jumps to the next segment.
Description for MODE
Setting Meaning
0 The program stops after the current segment is executed.
1 The program jumps to the next segment after the current
segment is executed.
2 The program stops after circular execution. If CMD is 1,
the circulation is invalid.
3 The program jumps to the next segment after circular
execution. If CMD is 1, the circulation is invalid.

-122-



SV-DL310 Series Low-voltage Servo Drive

Function code

Description for OPT
Data Function
. Name
bit
Insertion. The current segment can suspend
Bit4 INS | segments that are being executed or not
executed.
) Overlap. The current segment and next
Bit5 OVLP
segment can overlap and then be executed.
Position command type: 0 indicates
Bit6—7 | CMD | incremental position while 1 indicates absolute
position.
Description for INS
SpeedA
INS x INS v
OVLP | x OVLP | x
DLY M DLY M
- > 00
\
\
\
Position command 1 (Mode 0) »[V
Position command 2 (M(;de 0)
SpeedA
INS x INS J
QOVLP | x OVLP | x
DLY v DLY v
AN
\
N .
Position command 1 (Mode 0) J 1'
Pcs\lit‘)n command 2 (Mode 0)
Description for OVLP
A
Speed NS | x NS | x
OVLP | v OVLP | x
DLY M DLY M
AN
\
\
Position command 1 (Mode 0) Position command 2 (Mode 0) | ©
SpeedA
INS x INS x
OVLP | v OVLP | x
DLY v DLY v
Y
N >
Position command 1 (Mode 0, Position command 2 (Mode 0) t’
Relationship between INS and OVLP
INS OVLP INS OVLP
«—— Segmentl |——e «—— Segment2 ——e
Note:
1. INS indicates the current segment has execution priority over the previous one, while OVLP indicates
the current segment is executed after the overlap with the next one is checked.
2. INS takes priority over OVLP. For example, if both OVLP for segment 1 and INS for segment 2 are
enabled, OVLP for segment 1 is invalid.
3. The two segments in the reverse directions cannot overlap.
Data size 32bit Data format HEX
PtP0.00
Modbus address 3200, 3201 CANopen address 0x2B00, 0x00

-123-



SV-DL310 Series Low-voltage Servo Drive

Function code

. Setting range Default Unit Applicable
PtP0.01 | Position of segment 00 mode
-(2°-1)-(2%-1) 0 reference unit | P | |

This parameter specifies the position of segment 00. The CMD attribute determines the command mode
of this PTP position. P0.37 is inapplicable to this PTP position.
PtPO.01 Data size 32bit Data format DEC
Modbus address 3202, 3203 CANopen address 0x2B01, 0x00

PtP0.02 Control word of segment| Setting range Default Unit Aprzlézzble
01 0-0x7FFFFFFF | 0x00000000 - Pl |

PtP0.04 Control word of segment| Setting range Default Unit Ap:;l:)cdaeble
02 0-O0x7FFFFFFF | 0x00000000 - Pl |

PtP0.06 Control word of segment Setting range Default Unit Aprzl(l)c;s;ble
03 0-0x7FFFFFFF | 0x00000000 - P | |

PtP0.08 Control word of segment|  Setting range Default Unit Aprp:]l(l)c;aeble
04 0-0x7FFFFFFF | 0x00000000 - Pl |

PtP0.10 Control word of segment|  Setting range Default Unit Apri)]lcl)zaeble
05 0-O0x7FFFFFFF | 0x00000000 - Pl |

PtPO 12 Control word of segment| Setting range Default Unit Apgl;c;ible
06 0-0x7FFFFFFF | 0x00000000 - P | |

PtP0.14 Control word of segment|  Setting range Default Unit Aprp:]l(l)c;aeble
07 0-0x7FFFFFFF | 0x00000000 - Pl |

Control word of segment| Setting range Default Unit Applicable
PtP0.16 08 mode
0-O0x7FFFFFFF | 0x00000000 - Pl |

PtPO 18 Control word of segment| Setting range Default Unit Ap:}'(':;ible
09 0-0x7FFFFFFF | 0x00000000 - P | |

Control word of segment| Setting range Default Unit Applicable
PtP0.20 10 mode
0-0x7FFFFFFF | 0x00000000 - Pl |

Control word of segment| Setting range Default Unit Applicable
PtP0.22 1 mode
0-O0x7FFFFFFF | 0x00000000 - Pl |

PtPO 24 Control word of segment| Setting range Default Unit Ap:}'(':;ible
12 0-0x7FFFFFFF | 0x00000000 - P | |

Control word of segment| Setting range Default Unit Applicable
PtP0.26 13 mode
0-0x7FFFFFFE | 0x00000000 - Pl |

Control word of segment|  Setting range Default Unit Applicable
PtP0.28 4 mode
0-Ox7FFFFFFF 0x00000000 - P ‘ ‘

PtPO.30 Control word of segment| Setting range Default Unit Aprzlé(;lble
15 0-Ox7FFFFFFF_ | 0x00000000 - P | |
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. . Applicable
Control word of segment| Setting range Default Unit
PtP0.32 16 mode
0-Ox7FFFFFFF | 0x00000000 l Pl |
. . Applicable
Control word of segment Setting range Default Unit
PtP0.34 17 mode
0-Ox7FFFFFFF | 0x00000000 i Pl |
. . Applicable
Control word of segment Setting range Default Unit
PtP0.36 18 mode
0-Ox7FFFFFFF | 0x00000000 i Pl |
. . Applicable
Control word of segment |  Setting range Default Unit
PtP0.38 19 mode
0-Ox7FFFFFFF 0x00000000 - P
) . Applicable
Control word of segment Setting range Default Unit
PtP0.40 20 mode
0-Ox7FFFFFFF | 0x00000000 i Pl |
: . Applicable
Control word of segment|  Setting range Default Unit
PtP0.42 01 mode
0-0x7FFFFFFF 0x00000000 - P
) . Applicable
Control word of segment|  Setting range Default Unit
PtP0.44 27 mode
0-Ox7FFFFFFF | 0x00000000 i Pl |
) . Applicable
Control word of segment| Setting range Default Unit
PtP0.46 03 mode
0-OX7FFFFFFF | 0x00000000 i Pl |
: . Applicable
Control word of segment|  Setting range Default Unit
PtP0.48 04 mode
0-Ox7FFFFFFF | 0x00000000 i Pl |
) . Applicable
Control word of segment|  Setting range Default Unit
PtP0.50 o5 mode
0-Ox7FFFFFFF 0x00000000 - P ‘ ‘
. . Applicable
Control word of segment|  Setting range Default Unit
PtP0.52 o6 mode
0-Ox7FFFFFFF 0x00000000 - P ‘ ‘
. . Applicable
Control word of segment|  Setting range Default Unit
PtP0.54 97 mode
0-OX7FFFFFFF | 0x00000000 i Pl |
. . Applicable
Control word of segment|  Setting range Default Unit
PtP0.56 o8 mode
0-OX7FFFFFFF | 0x00000000 i Pl |
. . Applicable
Control word of segment|  Setting range Default Unit
PtP0.58 0 mode
0-OX7FFFFFFF | 0x00000000 i Pl |
i . Applicable
Control word of segment|  Setting range Default Unit
PtP0.60 20 mode
0-Ox7FFFFFFF 0x00000000 - P ‘ ‘
. . Applicable
Control word of segment|  Setting rang