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1 Overview

1.1 Safety Precautions

Please use this product only after the safety precautions described in this manual are fully
understood to protect both persons and the products.

Signs and Meanings

The following signs are used in this manual to highlight the key safety points. Failure to observe
these points may result in damages to this product and the associated system, or even personal
injuries.

‘ DANGER: Incorrect operation may result in death or major safety
incidents.

& CAUTION: Incorrect operation may result in minor injuries.

Please read and comply with all requirements in this manual, which will help you properly use
and configure the integrated servo drive to meet your application needs. Take note of each
precaution below and follow them exactly; otherwise, malfunctions, product damage, or even
dangerous situations may occur.

® Inspect the product’s appearance and included accessories upon unpacking; if any defects
or missing parts are found, do not install.

® Store or install the product in a well-ventilated, dry, dust-free environment free of cutting
fluid, oil mist, iron powder, and metal shavings, and ensure no flammable materials are
nearby to prevent foreign objects from entering the machine and causing malfunctions or
electrical hazards.

® Use the original packaging for storage and transport, as it provides sufficient protection
against common damage.

® Do not apply external force (e.g., dropping or striking) to the product during unpacking or
installation.

® Do not use gasoline, thinners, acidic, or alkaline cleaning agents, as they may discolor the
casing or corrode cables.

® Ensure the external power voltage matches the product’s rated voltage, that all wiring
connections are correct, and that there are no short circuits or loose connections in the
peripheral circuitry; otherwise, the drive may be damaged.

® (Confirm the input power is switched off before performing any wiring.

® Do not connect or disconnect communication cables while the power is on, as this may
damage the product.

® Do not touch any rotating parts while the device is operating, as this may cause personal
injury.
® The surface temperature may exceed 80°C during operation; beware of burns.

® Do not perform maintenance or servicing with the power on, as there is a risk of electric
shock.
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1.2 Operation

AN

® Perform test operation with no load (not connected to the drive shaft) to prevent
accidents; otherwise, injury may occur.

® Do not touch any rotating parts of the servo drive while it is running to avoid injury.

® Set the user's parameters in advance to match the machines when starting operation, or
it may cause control loss or failure of the product.

® Disable positive limit (P-OT) and negative limit (N-OT) signals under home mode.

® Do not touch the servo drive body while power is on or has just been turned off to
prevent burns.

® Only reset the errors after eliminating the causes and making sure it is safe to restart
operation, or it may cause injury.

® Do not use the brake of the braking motor for common deceleration, as it may cause a
malfunction.

1.3 Maintenance

/N

® Have a qualified operator perform power-on and power-off operations.

® Disconnect all circuits connected to the driver before performing insulation resistance
tests to prevent driver malfunction.

® Do not use gasoline, thinners, alcohol, acidic, or alkaline detergents, as they may
discolor or damage the casing.

® Do not change wiring while power is on to avoid electric shock.

® Do not disassemble the product to prevent electric shock or injury.
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2 Product Description

2.1 Naming Rules

RB300 - L 06 G - R4 30 - QO 1 K - C A
Product series: 4—1 |—>Encoder interface:
RB300 series Serial encoder
Inertia class: Communication protocol:
L—-Low C — CANopen
M — Medium E — EtherCAT
Flange size: ¢ P Connection type:
06 — 60mm K — 0.2m adapter cable
08 — 80mm
Voltage class: «¢ p Brake option:
E-24V 1 — Without brake
G-48V 2 — With brake
Rated power: ¢ P Encoder type:
R40 - 400W Q — 17-bit single-turn absolute
IR5 - 1050W R — 17-bit multi-turn absolute
Rated speed: ¢
30 - 3000rpm
2.2 Product Dimensions
I
= E =
-0 ah —|—'-“ =]
- 5 ] IR
/\f\fﬁa e r [ —i
r — - 4 I!ﬁ E
i =
Lz [
I ] [[0L0E] I———I
LL LR
=
L
Wi T
Model A B C S | E F H L LL |LR | T| W U Z
RB300-L06G-R2030-01K-AA-YK 102.5 | 72.5
RB300-L06G-R2030-02K-AA-YK p 135 105
M
RB300-L06G-R4030-01K-AA-YK 127.5 | 97.5
55170 | 50 [ 14| 5 | 10mm | 60 30 (5] 5 11 | 200
RB300-L06G-R4030-02K-AA-YK d 160 130
eep
RB300-L06G-R6030-01K-AA-YK 152 122
RB300-L06G-R6030-02K-AA-YK 185 155
RB300-L08G-R7530-01K-AA-YK 142 107
M6
RB300-L06G-R7530-02K-AA-YK 176 141
6519 | 70 [ 19| 8 | 12mm | 80 35 6| 6 | 155 | 200
RB300-L08G-1R030-01K-AA-A d 166 131
eep
RB300-L06G-1R030-02K-AA-A 205 170
RB300-M13G-1R530-01K-AA M5 180 125
9 145 | 110 | 22 | 12 | 12mm | 131 55|71 8 17 | 200
RB300-M13G-1R530-02K-AA d 206 151
eep
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Note:

[ indicates the encoder type: Q = 17-bit single-turn absolute encoder; R = 17-bit multi-turn
absolute encoder.

A\ indicates the communication protocol: C = CANopen; E = EtherCAT.

YKJ/A is an internal motor designation and has no functional significance.

2.3 Technical Data

Voltage | Rated | Rated | Rated Rated | Max. Peak Peak ilr{lz:ira
Model Class | Power | Speed | Torque | Current | Speed | Torque | Current (ke-cm?
V) W) | tpm) | (N'm) | (A) | (pm) | (N'm) | (A) | 10)
RB300-L06G-R2030-01K-AA-YK 48 200 3000 0.64 6 4000 1.28 12 0.091
RB300-L06G-R2030-02K-AA-YK 48 200 3000 0.64 6 4000 1.28 12 0.102
RB300-L06G-R4030-01K-AA-YK 48 400 3000 1.27 11 4000 2.54 22.1 0.242
RB300-L06G-R4030-02K-AA-YK 48 400 3000 1.27 11 4000 2.54 22.1 0.257
RB300-L06G-R6030-01K-AA-YK 48 600 3000 1.91 17.2 4000 3.82 359 0.363
RB300-L06G-R6030-02K-AA-YK 48 600 3000 1.91 17.2 4000 3.82 359 0.378
RB300-L08G-R7530-01K-AA-YK 48 750 3000 2.38 22.4 4000 4.77 44.9 0.641
RB300-L06G-R7530-02K-AA-YK 48 750 3000 2.38 22.4 4000 4.77 44.9 0.690
RB300-L08G-1R030-01K-AA-A 48 1000 | 3000 3.18 17 3200 9.54 56 22
RB300-L06G-1R030-02K-AA-A 48 1000 | 3000 3.18 17 3200 9.54 56 2.3
RB300-M13G-1R530-01K-AA 48 1500 | 3000 4.8 31 3000 144 93 10.51
RB300-M13G-1R530-02K-AA 48 1500 | 3000 4.8 31 3000 144 93 12.65

Note:

[ indicates the encoder type: Q = 17-bit single-turn absolute encoder; R = 17-bit multi-turn
absolute encoder.

A\ indicates the communication protocol: C = CANopen; E = EtherCAT.

2.4 Cable Specifications

Applicable )
Cable Type Model lustration
Model
I/O extension .
cable RB300-S2-L*** CA model B 1o /2
Communication | p s o3 pwws | CAmodel | BFT g7 7
extension cable
C;;;ngaa&:n RB300-S3-L*** |  CA model | B 7w ]
CA and EA
T kkok_ - . .
Power cable VP2§FOCII; models, & L ——/) =
<750W
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CA and EA
T ke - i
Power cable VP4(])EOCII; models, - i 7 %_W
=1000W

Note:
L*** indicates the cable length. For example, LO10 = Im and L0O30 = 3m.

2.5 Technical Specifications

No. Item Specification
1 Rated voltage DC48V
2 Encoder 17-bit absolute encoder
3 Communication RS485, CANopen/EtherCAT
4 Digital inputs 3 channels (CAN/RS-485); 2 channels (EtherCAT)
5 Digital outputs 1 channel
6 Cooling method Natural cooling
. ) IP54 (standard); other protection ratings available on

7 Protection rating

request
8 Standards IEC61800-2/-3/-5, IEC61000-2/-3/-4
9 Duty type S1
10 Vibration resistance <49m{s2 (5G) during operation; <24.5m/s? (2.5G) at

standstill
11 Insulation resistance >10MQ at 48V DC
12 Operating temp. -20°C~40°C
13 Operating humidity 20%~80%RH, non-condensing
14 Excitation Permanent magnet
15 Mounting type Flange mounting
16 Insulation class Class F
17 | Dielectric withstand =y 5504 4 ¢ for 1min 200V class)

voltage

18 Storage temp. -25°C~60°C
19 Storage humidity 20%~80%RH, non-condensing

2.6 Product Wiring

See the specifications for connector details and pin assignments. Wiring diagrams and notes for
selected functions are shown below.
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2.6.1 Open-Collector Input with External 24V DC Supply

Driver Type Wiring Diagram
External 24V
Upper-level RB300
device // S
I, ocp+ | p ka
I/ OCP- | coMIN ¥=
NPN type e I — : I~
I
I
I
I locs+ [pp 3O
(Common | /I YorT
I
I oCs- -
cathode) _K oy M I~
b
o
E;{emal N
Extemnal 24V
RB300
- N
I — .
| —
| N Y
pCP -
PNP type :V ! COMIN |
I
|
I
—K | _locs+ [pp %O
(Common | /. = -
i x| 3]
anode) :V :OCS COMIN —h
|
v I
Upperjlevel External l\ ,
device oV N
Notes

i:i e Incorrect wiring of an NPN input may damage the input circuit.
e Some RB300 models do not provide DI/DO terminals.

2.6.2 Digital Inputs
(1) Higher-Level Controller with Relay Output

DI
-
COMIN 4§ 41—4:_
Relay 4.7k Q
Extemai
ov
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(2) Higher-Level Controller with Open-Collector Output

Extemnal 24V
Extemal 24V RB300 N RB300
COMIN L COMIN L
of _ [F¥3] ol |33
NP 4.7k Q 47k Q
v
External External
1) oV
Notes

ii e Mixed NPN and PNP inputs are not supported.
e Some RB300 models do not provide DI/DO terminals.

2.6.3 Digital Outputs
(1) Driving a Relay

Extemal 5V~24V

RB300
E
#Z_)( Bte DO Relay
-
COMOUT

A4
[

Extemal 0V

Notes

coil. Otherwise, the output circuit may be damaged.

j e When driving a relay, always connect a flyback diode across the relay
e Some RB300 models do not provide DI/DO terminals.

(2) Driving an Optocoupler

Extemal 5V~24V

RB300 Optocoupler

;z:[

5o |

\4
q

COMOUT

!
q

Extemal 0V
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Notes

Voltage: DC 30V (max.)

j e Maximum ratings for the internal optocoupler output circuit:
Current: DC 50mA (max.)

2.6.4 External Brake Release

The wiring is shown below.

Bus Power Supply

1 f RB300 DRIVE

EMI filter

[ op—
—

Kl K2 ‘ -
DC- BR-

DC+ BR+ ‘
K3\ \ K4

Brake Power Supply

WM
£ <

sour

Notes

e No special wiring requirements apply when the RB300 DC bus supply
and the external brake-release supply are electrically isolated.

& e [f the supplies are not isolated, K1/K2 and K3/K4 are mutually exclusive.
Never connect both pairs at the same time.

e Connecting BR— and DC- to the same circuit may cause MOSFET shoot-
through, applying the full DC bus voltage across BR+ and BR—.
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3 Debugging Guide

3.1 VCSDSoft L Debugging Software
VCSDSoft L is a host application for monitoring and debugging the RB300 driver on a PC.

Figure 3-1 VCSDSoft L Software Interface

Users connect the RB300 driver to the PC via a USB-to-RS485 cable. After installing
VCSDSoft L and its driver, users can configure and debug the RB300 driver’s functions and

performance. Figure 3-2 shows the physical connection diagram between the integrated dive and
the PC.

Figure 3-2 Physical Connection Diagram of Integrated Drive and PC
Table 3-1 VCSDSoft L Host Software Details

VCSDSoft L Details

VCSDSoft_L Ver 2.1
Compatibility: SD100&RB100&RB200&RB300

Software Version

Supported OS Windows 7/Windows10/Windows1 1
4§ VEICHI DEVICES
Driver Path . - @§ VEICHI SD SERIES

\VCSDSoft L Ver2.1\driver
Communication Cable USB to RS485
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3.2 Basic Operation

3.2.1 Connection

Open the host debugging software and establish a connection via RS-485.

First, launch the software and click [Project] to create a new project. A temporary-project option
is available; this manual uses a temporary project as an example. Create the project as shown in
Figure 3-3.

Figure 3-3 New Project

Next, set [Communication Method] to [RS485]. Click the [Refresh] button to rediscover the port
number (can also verify it in the PC’s Device Manager). Configure the communication
parameters as follows (RS-485 factory default baud rate: 115200). Click [Online Search]—when
the device is detected, communication is successful. Select the device and click [Sure] (Figure
3-4).

Froject () Set ) Viem 091 bl 09

> K Y]
‘ © satge |
- Unified managemant by network Mukilingual support for global markets
Temobrosect Ropid and accurate data scquisition
@
- - .
New Ge
1 @ T
Intelli ©)
z
Debu : ®

Figure 3-4 Communication Parameters Configuration

Once the project is created, the main VCSDSoft L interface will appear, as shown in Figure 3-
5.

10
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Figure 3-5 VCSDSoft L Main Interface

Navigation bar: Manages project file operations and project configuration information, and
displays the bottom page layout view and Help information.

Quick toolbar: Offers quick-access buttons for commonly used tools such as
communication configuration, oscilloscope, control panel, and function code import.

Project management area: Provides project management operations and entry points for
controller-supported auxiliary functions, including read/write parameters, real-time
monitoring, fault diagnosis, JOG, motor write, program JOG, inertia identification, FFT
analysis, mechanical characteristics, bandwidth setting, digital I/O, diagnostic parameters,
overload monitoring, and PDO configuration.

Read/Write parameters: Displays a categorized list of parameters used to switch the content
shown in the main function parameter interface.

Main function parameter interface: Serves as the primary interface for reading and writing
all Pn parameters, with support for batch data import, export, and comparison.

Note:

Areas @ and & form a single interface, accessed by double-clicking Read/Write Parameters
in area ).

Real-time monitoring interface: Displays real-time monitoring of various parameters.
(Accessed by double-clicking [Real-time Monitoring] in area (3).)

Control panel: Provides quick debugging functions for the servo controller, including
enable, factory reset, and fault status.

Message: Displays debugging messages output by the host.

Fault notification: Displays fault information.

3.2.2 Read/Write Parameters and Real-time Monitoring

The Read/Write Parameters interface (see Figure 3-6) allows reading and writing of all Pn
parameters and supports the following functions:

11
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® Write: Select the target function code, enter the desired value, and press Enter to apply the

change.

(]

® Read: Click the **® to load all parameters in the current group or all groups.

® Import/export: Export the modified parameters of the current group to a “.param” file,

which can be imported in batch later.

® Frequently Used Parameters: Add frequently used parameters for quick access and

modification.

® Compare: Compare the current parameter set with the default settings or a previously saved

“ param” file to identify any changes and facilitate analysis.

/T3 1-5D100-Read/Write

Function group type D (U o] 3 Q 88 = 9
) Resd current group Read all | Export Import | Search O-finder Compare Select column Options | Soft reset
'\ Common parameter Code Name Current value Unit  Range Defauit  APRICALON  pddress
A Different parameter methot
A Custom group - B Function Selection Basic Switch 0 _|0x0100 - 0x0000~0x2317 __|0x0000 _|RST 010000 |
PN6sic Control Pnoxx o o
N s (1 PRO00.X _ Control Mode 0:Position Mode 07 o RST
4 Position Parameters (Pn2xx) P000.Y  Reserved 0:Reserved - [ o RST
4 Speed Parameters (Pn3x) = ] - =
A Torque Parameters (Pndxx) En000-24(Drrve Model 05 0 Lo
A, Auxiliary Parameters (Pns:x) Pn000.W | Motor Model O:Rotarymotor  * - 0~2 ) RST
A\ Terminal Parameters (Pn6xx) || =/ pnoo1 Function Selection Basic Switch 1 _|0x0000 = 0x0000~0x0011 0x0000 | INST 0x0001
4 Expanded Parameters (Pn7xx)
X Motion Control (&) PnO0LX |Servo Enable 0:Servo OFF <= o1 o msT
A Drive Parameters (PnExx) Pn00LY |Store servo enable?(power-dow... | 0:OFF - 0~1 0 INsT
. Motor Parameters (PnFxx) ”
X P00 Porameters (g Pnooz Motor Direction 0:CCW as positiv.. - - [ o RsT 0x0002
A, CiA402 Parameter(PnBxx) v PNO03 MONitor Display During Power ON | OXOFFF - 0x0000~0xOFFF OXOFFF INST 0x0003
v |pnoos Servo OFF & Gr.1 Fault Stop Met... | 2iMotor s setto .. = - o2 2 RST 0x0004
v | |pnoos Gr2 Fault Stop Method 1StopasPnos - |- [ 1 RST 010005
v | = proos Function Selection Basic Switch 6 | 0x1001 - 0x0000~0x4111  0x1001  RST 0x0006
Pn006.X | OT Warning Selection 1:0T waming rep... * |~ o1 1 RST
Pn006.Y  Brake Output Method 0: Internal control  ~ - 0~1 0 RST
Pn006.2 | Warning Selection 0: Reported .- [ o RST
PnO06.W Reserved 1:Reserved ~ 0~1 L RST
V| = proo7 Drive OT Mode 0x0001 - 0x0000~0¢0012  |0x0001 |RST 0x0007
P007.X 0T stop Method ] - ' s
Pn007.Y | Clear OT (over-travel) pulse devi... 0: Not dear hd 0~1 o RST
v [pnoos Brake command output delay ti.. |10 - 0~2000 10 InsT 0x0008
v P00 Brake command output delay ti... |500 - 100~2000 500 INST. 0x0009
V| |prooa Set the speed when the electro... | 100 - 0~10000 100 st 0x000A
v PnO0B Brake command release delay ti... |10 = 0~2000 10 INST 0x0008
v | = proop Function Selection basic switch A_|0x0000 - 0x0000~0x2311 | 0x0000  RST 0x000D

Figure 3-6 Read/Write Parameters Interface

® In the real-time monitoring interface (see Figure 3-7), all Un-group parameters and the
6000-group bus communication object dictionary parameters can be read in real time by
selecting the checkbox to enable data acquisition. Right-click frequently used monitoring
parameters to add them to the Frequently Used Parameters for continuous real-time

reading, filtering out unnecessary parameters.

Figure 3-7 Real-time Monitoring Interface

3.3 Oscilloscope

A high-speed digital oscilloscope is integrated into the host software for
waveform display, facilitating data analysis.
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Code Name Current value Unit
|- WRuno0o ___ otor Rotation speed | oo ______________________________________|
8| unoot Speed Command i mm
8| unooz Intemal Torque Command o %
8| unoos Rotation Argle a7 deg
R e ® [Un00s | Input Command Pulse Speec (Only vald for .. 0 om
A, Version Information @ |unoos Input Comnand Pulse Counter 0 Commanc Unit
8 |unoo? Votor Encoder Feedback Fulse Courte 1|0 Commane Uit
8 |unoos Votor Encoder Feedback Fulse Courte2 |2 Ercoder Unit
8| |unoos Posticn Deviztion 0 Commanc Unit
@ |unooa Accumulated Load Rate (real tine, time set ... |0.0 %
@ |unoos Regenerative Load Rate (205 cycle) 0 %
8 - |unoop Effective Gain(1:1st gain;Z:21d gain) 1 E
8 - unooe Total Drive 2ower-Up Time 1669.6 s
8 |unoor Votor Encode Feedback Pulse Courter3 |- Optical Scale
8| unoto Absolute Encader Pulse of ONe Turn (Sndle .. | 1716 Ercoder Unit
@ |unoit Absolite Enceder Multi-turn Valse 0 rev
8 |unods Boot Version No. 0
8 |unos? Serial Zncoder Commun cation Abnormality ... |0
8| unoso Vocule Temperature E) <
@ |unios Posticn Tuning Time 0.0 ms
@ -|unios Posticn Overshoot 0 User Unit
8 -|un:os KTY Temperature Sensor Detaction Value - c
8| oo Ambient Temperture (Chio Temperztu'e) |29.0 <
8| -uni2 STORRE B
8 |unido Vain Circuit Bus Voltage 47 v
8 |uniat Current Feedback RMS 0.00 A
8] una Accum.lated Load Rate(2ns cydle) 00 %
8| - uni3 Regenerative Load Accumulation (2ms cycle) |0.0 %
8 |unus Accum.lated Load Ratio ( latched, tine set i.. |0 %
8| -uniss ISR %
8| juniss SR ALBE RER] My
8| junise ENEBE2(AE HER] my

data capture and
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- 8

Figure 3-8 Oscilloscope Interface

® Toolbar: Includes Start, Pause, X/Y Cursors, Labels, Scale, Visible (show/hide curves),
Adaptive, Move, Restore, Play, Pause, Stop, Decelerate, Accelerate, Export, Import,
History, Options (oscilloscope settings), Save, and Full Screen.

® Waveform display area: Provides a visual waveform of each channel’s data and serves as
the main interface for toolbar operations.

® Channel & Trigger settings: Allows selection of channel parameters and configuration of
trigger settings, including trigger mode and trigger conditions.

® Sampling cycle: Defines the sampling cycle in real-time recording mode (unit: ms). The
minimum sampling cycle is Ims in Real-Time Mode and 125us in Trigger Mode.

® Time axis: Adjusts the horizontal time scale in the display area; increasing the time axis
stretch shows more waveform cycles.

® Channel name: Shows the monitoring parameters for each channel added via channel
setting.

® Channel details: Displays basic waveform information and the actual sampled values for
each channel.

® Message print window: Prints output messages exchanged between the oscilloscope and
the servo controller.

&Precautions

The oscilloscope is unavailable when using auxiliary debugging
functions.

3.4 CANopen Debugging Example

The RB300 series supports the CANopen communication protocol, allowing users to debug the
RB300 driver via CANopen. In this section, a VC5-3232MAT-32 PLC is used as the master
controller and an RB300 as the slave device to demonstrate Profile Position Mode control and
outline the CANopen control process.

There are two primary methods for configuring the servo controller over CANopen: using SDO
access or PDO communication.

13
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3.4.1 Environment Setup and PDO Configuration

Step 1: Open the PLC programming software AutoStudio and create a new temporary project
with PLC type VCS5, as shown in Figure 3-9.

W iiunia
B xoa|eaalas e [@EEoL|rrocnvezerEs
=1 = —

Praject | "

‘P mt It Gk [ 4st 4 [ O O 47 ~ba t 4

[y gt v 155
o v, D ki ks € s, 3
AT b ool Mt i o v st mes 0
F ey

Figure 3-9 Create VC5 New Project

Step 2: In the Project Manager on the left, locate the Communication Configuration tab. Double-
click “CAN” to open the CAN configuration window. Set Protocol Type to “Master,” enter the
correct baud rate and station ID, and then click OK, as shown in Figure 3-10.

]
IpEES|Xselcralee|Ee@O@ ss|rr ot eB@e ®E e
| ) 6@ Ven oot FLCE) Debua) Toolm) Window) o)

[BO0+ v v[Hese[> 4 = 21 st [OO6[— | ~b t &

[Pt ionager AR b wam x|

[ =

Fy 0
— — >

RS

zé
H
¢
H

geaaBEINIEm

CHNEm

overwite_Row:_1,Cot_1

Figure 3-10 Configure CAN
Step 3: Right-click the “CAN” and select Add Configuration, as shown in Figure 3-11.
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[+1+|=| EIEMENT IVIEMOry |aoie
Instruction Wizard

El‘ Communication Config
=gk COMO

.~ COM1

.- COM2

g

-y Ett Open(Q)
0 Ax I Add Config(A) I

r{—a A
-~ Encrypt/Decrypt(C)
e oy Eth
G-=2 PLC C Delete(D)

Output Window

Figure 3-11 Add CAN Configuration

Step 4: Double-click the newly added CANopen configuration to open the CANopen setup
interface, as shown in Figure 3-12.

EEEEEY A Tk TEl

Figure 3-12 CANopen Configuration

Step 5: In the configuration interface, right-click the CANopen Device List on the right and click
Import EDS. This imports the EDS file that matches the servo controller, as shown in Figure 3-
13.

¥ CANGPEN Debug =¥ PeP
" CANOPEN Network 6 Add 05

5 (63)Master VCS

Figure 3-13 Import EDS File
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Step 6: After importing the EDS file, a device entry with the same name as the controller appears
in the list. Double-click it to add the controller to the bus deployment on the left, as shown in
Figure 3-14.

Fl MAIN £ CANopenConfig® x |

" CANOPEN Debug

fid

SD100_serve

Figure 3-14 Add Controller to Bus Deployment

Step 7: Double-click the slave controller icon on the bus to open the slave configuration interface,
as shown in Figure 3-15.

Slave Node Configuration  Axis Parameters Setting | PDO Mapping Configuration | Service Data Object

"
ModeID 1 c Device Info |

Basic Configuration

[OnotInitialized  (Jcreate AISDO  (CJFactory Setting  restore all default parameters
[ gnore error and continue configuring SDO () Emergency Message COB-ID ~ 0x81
Error Control Setting
© Heartbeat
(C)Node Protection Heartbeat Time(ms) 300 Heartbeat Attribute
Synchronous{SYMC)
(ClEnable Synchronous Production CoBD  0x80 Cyde(ms) 200
Check When Restart
(O Check Supplier ID [ check Product ID [ Check Version

OK Cancel

Figure 3-15 Slave Configuration

Step 8: With the slave node ID matching the target device, click the PDO Mapping and
Configuration tab to open PDO settings. To configure RPDO2 mapped to object dictionary index
6060 (Control Mode), select PDO2 under RDO, click Add to open the object dictionary index
list, find index 6060, select it, and click Add. This adds the PDO mapping at the appropriate
location, as shown in Figure 3-16. To enable this PDO, check the box before it, as shown in
Figure 3-17.

16



Debugging Guide RB300 Series Integrated Servo Drive Manual

EL Tk CRE ]|

@

Figure 3-16 Configure PDO Mapping

Slave x

Slave Node Configuration ~ Axis Parameters Setting PDO Mapping Configuration  Service Data Object

RPDO/TPDO  Name % Subindex Gtlen Address  COBMD  Type

RPDO  Receive PDO1 parameter 1400 24 01 255
control word 6040 0 16 D7000

— ] RPDO  Receive PDO2 parameter 1401 0 301 255

—[] RPDO  Receive PDO3 parameter 1402 0 401 255

—[] RPDO  Receive PDO4 parameter 1403 0 501 255

—[¥] TPDO  TransmitPDO1 parameter 1800 16 181 255
status word 8041 0 16 D7400

—[] ™Do  Transmit PDO2 parameter 1801 0 281 255

—[] DO TransmitPDO3 parameter 1802 0 381 255

—[] DO Transmit PDO4 parameter 1803 0 481 255

Add Delete Fold/UnFold PDO Properties
oK Cancel

Figure 3-17 Check the PDO

Step 9: After adding the basic indexes needed for Profile Velocity Mode to the PDO mapping,
note the corresponding address variables (highlighted in red in Figure 3-18). Click OK to exit
the configuration interface. Each time you modify the PLC program, download it to the PLC and
switch the PLC to Run mode.
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Slave Node Configuration Axis Parameters Setting PDO Mapping Configuration  Service Data Object

—
RPDO/TPDO  Name Index | Subindex Bitlen |Address COB-ID  Type
— [¥] rrDO Receive PDO1 parameter 1400 24 201 255
control word 6040 | O 16 D7000
modes of operation 6060 | O 8 D7001 L
RPDO Receive PDO2 parameter 1401 64 301 255
profile_velocity 6081 |0 32 D7002,...
I R N
RPDO Receive PDO3 parameter 1402 0 401 255
RPDO Receive PDO4 parameter 1403 0 501 255
- ¥ tDO Transmit PDO1 parameter 1800 16 181 255
status word 6041 0 16 D7400
TPDO Transmit PDO2 parameter 1801 L] 281 255
TPDO Transmit PDO3 parameter 1802 L] 381 255
TPDO Transmit PDO4 parameter 1803 0 481 255
Add Delete Fold /UnFold PDO Properties
oK Cancel

Figure 3-18 PDO Mapping
Step 10: Write the CANopen control program using the parameters listed in Table 3-2.
Table 3-2 Object Dictionary Parameter Writing

Item Step Parameter Input

0 607Ah=100000

6081h=10000
6060h=0x01
6040h=0x06
6040h=0x07
6040h=0x0F
6040h=0x1F

Profile Position Parameter Assignment

Control Mode Switching

Servo Enable

R[N |n | |—

After enabling the servo, the motor moves at 60rpm until the user position feedback (6064)
reaches 100000. Open the oscilloscope to observe the written object and feedback velocity
waveforms, as shown in Figure 3-19.

sl VCSDSo L V21 1493
View (@) Helo (1)

« » F O 0| E B ¥
Pause Stop Slowdown Spesdup || Anslyze Export Import History | Options Save | Fallscreen

Control Panl vax

Figure 3-19 Oscilloscope Waveforms
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3.4.2 SDO Read/Write

In CANopen communication, PDO mapping is implemented via SDO. SDO can also perform
data exchange, though at lower efficiency. The following steps demonstrate Profile Position
Mode configuration using SDO.

Step 1: In the CANopen configuration interface, click CANopen Debug to open the CANopen
Debug window and start monitoring, as shown in Figure 3-20.

mmmmmmmm

ccccc

Figure 3-20 CANopen Debug Monitoring

Step 2: In the SDO Read/Write section, locate indexes 607A, 6081, 6060, and 6040. In the Data

Value field, enter the values listed in Figure 3-21. (Note: Select the appropriate data type from
the dropdown based on the value entered.)

Figure 3-21 SDO Read/Write Object Dictionary

Step 3: Use Write SDO and Read SDO to access each index, as shown in Figure 3-22. After
writing the parameters per Figure 3-22, the motor will move in Profile Position Mode.
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CANOPEN Debug X

Disgnosis NMT Command
Onine Status - Iitalizaton Start Node Stop Node Preun
50O Error Step
- Reset Node Reset Communicaton
Disgnostic String
Emergency Eror Message 500 Operate
Create Time ErorCode  EmorRegister MR ErrorCode(16%) R <osL i COTEEE) =
DataType Integer 32 Valie  10000] Dex v
Read SO0 write SDO Clear
Result

Reading SDQ failed:Node 1, Index0x608 1,5ub ndex0x00,Bit Len32,Error Code:0x00(]
Reading SDO failed:Node L Index0)608 1,5ub index0x00,Bit Len32.Error Code:000(

Figure 3-22 SDO Read/Write Interface

For object dictionary parameters required by other control modes, refer to the motion-mode
descriptions in the Communication chapters.
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4  Parameter Description

4.1 Parameter Classification

The RB300 drive includes 11 groups of Pn setting parameters and one group of Un monitoring
parameters. All parameter are categorized as follows:

Parameter i
Function
Group
PrOXx Basic Parameters: Settings for control mode, brake control, encoder reset, and
communication.
Gain Parameters: Settings for basic speed/position loop/ASR gains and
Prlxx advanced tuning functions such as auto-tuning, no-tuning, A-type vibration

suppression, notch filtering, friction compensation, speed observer, and
disturbance observer.

Position Parameters: Basic configuration for position command selection,
Pn2xx electronic gearing, backlash compensation, origin return, and position control
output, plus low-frequency suppression and model-following control.

Speed Parameters: Internal speed setting, acceleration/deceleration settings,
zero-speed clamp, and speed control output.

Pndxx Torque Parameters: Internal torque setting, torque filtering, and speed limiting.
Pn5xx Auxiliary Parameters: JOG settings

Terminal Parameters: Configuration of digital input/output functions and

Pn3xx

Pn6xx polarities; supports virtual I/O

Pn7xx Extended Parameters

Pn8xx Motion Control Parameters: Pr internal position parameters

PnExx Driver Parameters: Internal parameters; modification not recommended
PnFxx Motor Parameters: Internal parameters; modification not recommended
Unxxx Monitoring Parameters
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4.2 Pn Parameter Format

4.2.1 “Value Setting” Parameters Format

Parameter code
Enable condition

X indicates user permission2 -
x e - I Communication address
O indicates enable immediately

% indicates manufacturer parameters . X indicates 2-bitdata
B indicates enable after re-power-up

Hexadecimal display

Electronic Gear Ratio Numerator " Address: 0x0204*
Default: 4 Range: 1" 1073741824 Unit: Reference unt | Control Mode:
Mode for this parameter
[P Position control

St Velocity control
[T: Torque control

4.2.2 “Function Selection” Parameters Format

Parameter Code Enable condition Communication address
% Indicates user parameters olndicates enable immediatel y K indicates 32-bit data

¥ Indicates manufacture parameters m Indicates enable after re-power-up Hexadecimal display

Basic Switch 1 o Address: 0x0001

Default: 4 Range: 0x0000~0x0011 Unit: N/A Control mode: [P][S][T]

3-rdbit  2-nd bit 1-st bit 0-th bit
rani na bl st ol ! W/Z/Y/X represents setting on each bit.

@ |Z| ®  Pn001.X indicates settings on 0~3 bits

®  Pn001.Yindicates settings on 4~7 bits

®  PnQ01.Zindicates settings on 7~11 bits

®  Pn001.W indicates settings on 11~15 bits

(hexadecimal)
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4.2.3 Switching Parameters Format

Parameter Code Enable condition Communication address
% Indicates user parameters olndicates enable immediately X indicates 32-bit data

% Indicates manufacture parameters u [ndicates enable after re-power-up Hexadecimal display

Basic Switch 1 0 Address: 0x0630
Default: 0000 Range: 0000~03FF Unit: N/A Control mode: [Pl[S][1]
3rdbit 2-ndbit T-stbit O-thbit
W 2 [

Bit0 vX1

Bit1 vX2

Bit2 vX3

Bit3 vX4

Bit4 vX5

Bit5 vX6

Bit6 vX7

Bit7 vX8

o

4.3 Pn Parameter Overview

4.3.1 Basic Parameter (PnOxx)

Pn000 Function Selection Switch 0 [ Address: 0x0000
Default: 0x0000 Range: 0x0000~0x2217 Unit: N/A | Control mode:[PI[SI[T]

Control mode

Position control

Speed control

Torque control

0-th bit
Setting @

Speed < Position control

Torque «» Position control

Speed < Torque control

Speed < Position «» Torque control

~N (N [0 RN = O

Reserved (Do not use)
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1-st bit
Reserved parameter (Do not use)
Driver model
2-nd bit 0 Standard pulse type
open type
1 CANopen typ
2 EtherCAT type
Motor type
3-rd bit 0 Rotary motor
W 1 Linear motor
2 Virtual motor
Control mode: Used to set the command signal source of the drive. For
Description | position mode, select the command source via function code Pn200; for
velocity mode, via Pn300; for torque mode, via Pn400.

Pn001 Function Selection Switch 1 o Address: 0x0001
Default: 0x0000 Range: 0x0000~0x0011 Unit: N/A | Control mode:[PI[SI[T]
. 1
0-th bit Servo enable
@ 0 OFF
1 ON
1-st bit Power-down save
0 OFF
.
Setting 1 ON
2-nd bit
Reserved parameter (Do not use)
3-rd bit
W Reserved parameter (Do not use)
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Pn002 Motor Direction [ Address: 0x0002
Default: 0x0000 | Range: 0x0000~0x0001 Unit: N/A Control mode:[PI[SI[T]
Used to configure the operating method for a battery-backed absolute encoder.
Setpoint Description Comment
CCW as the positive rotation direction
0 (counterclockwise) )

. CW as the positive rotation direction ]

(clockwise)

Facing the coated wheel, motor rotates clockwise (CW)

Pn004 Stop Mode for Servo OFF/Gr.1 Alarm [ ] Address: 0x0004
Default:0x0002 | Range: 0x0000~0x0002 Unit: N/A Control mode:[PI[SI[TI
Used to set the drive’s stop mode when it is OFF or when a Class 1 fault alarm occurs.
Setpoint Description Comment

2 Free stop [Default]

Pn005 Stop Mode for Gr.2 Alarm [ Address: 0x0005
Default:0x0000 | Range: 0x0000~0x0001 Unit: N/A Control mode:[PI[SI[T]
Used to set the drive’s stop mode when a Class 2 fault alarm occurs.

Setpoint Description Comment
0 Zero-speed stop -
1 The same as Pn004 Up to model
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Pn006 Function Selection Switch 6 [ Address: 0x0006
Default:0x1001 | Range: 0x0000~0x4121 Unit: N/A Control mode:[PI[SI[T]
. - 1 (OT) al i
0-th bit Over-travel (OT) alarm detection
@ 0 OFF
1 ON
1-st bit
Reserved parameter (Do not change)
7_nd bit Alarm enable
0 ON
) 1 OFF (A.971 excluded)
Setting
Cooling fan control (for drivers with fan)
0 When servo is ON, fan runs if
temperature >45°C and stops if <42°C.
) When servo is ON, fan runs immediately.
3-rd bit 1 When servo is OFF, fan runs if
W temperature >45°C and stops if <42°C.
5 When servo is ON, fan runs immediately.
When servo is OFF, fan stops immediately.
Forced off
4 Forced on
Pn007 Over-travel (OT) Stop Mode ] Address: 0x0007
Range: . Control
Default: 0x0001 0x0000~0x0012 Unit: N/A mode: P
Over-travel (OT) alarm detection
. 0 DB stop or free stop (the same as Pn004)
0-th bit | Use Pn053 as maximum torque to stop the
@ motor and enter servo lock
) Use Pn053 as maximum torque to stop the
motor and enter free stop
. Pulse deviation clearing on over-travel (OT)
1-st bit 0 OFF
Setting 1 Clear when positive limit (POT) or negative
limit (NOT) is inhibited
2-nd bit
Reserved parameter (Do not change)
3-rd bit

Reserved parameter (Do not change)

W
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Caution
® For vertical axes, after overtravel, the brake signal (/BK) turns ON (brake
released), and the workpiece may fall. To prevent this, set to make the servo
& motor fixed at the zero position after stopping (Pn007=1)";
® Under external force, after overtravel, the motor enters a base-lock state when
stopped, and the load shaft may be pushed back. To prevent this, set to make
the servo motor fixed at the zero position after stopping (Pn007=1)";

Brake Command — Motor Output Delay when Servo
Pn008 o | Address: 0x0008
OFF
Default: 10 Range: 0~2000 Unit: ms Control mode:[PI[SI[T]

e When the servo motor stops, the brake(/BK) and servo ON(/S-ON) signal
are OFF at the same time. This parameter determines the delay from the
moment the servo ON (/S-ON) signal is deactivated to when the motor
actually becomes de-energized.

e On a vertical axis, the weight of the moving components or external
forces may cause slight motion; by extending the energized state after the
brake engages, this delay eliminates minor movement.

Servo Enable f
Description /$S-ON ON OFF
Brake/BK |
T‘ | OFF

Motor Power Status

l Motor Not Powered

Motor Powered h
«—Pn008—>»]

Note: In the event of an alarm, this delay does not apply. The servo motor
immediately de-energizes, so the machine may move before the brake
engages due to component weight or external forces.

Servo OFF — Brake Command Waiting
Pn009 ) © Address: 0x0009
Time
Unit: Control
Default:500 Range: 100~2000
ms mode:[PI[SI[T]
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Pn00OA Motor Speed Upon Brake Release o Address: 0x000A

Default: 100 Range: 0~10000 Unit: rpm Control mode:[PI[SI[T]
When an error occurs during the the servo motor operation, the servo motor
stops and the brake signal(/BK) is OFF. In this case, the actual brake(/BK)
OFF time can be adjusted by setting /BK OFF Velocity and Servo OFF /BK
OFF Delay Time.

When any of the following conditions is met, the brake will engage:

® After the motor loses power, the motor speed is lower than the /BK ON
speed level.

® After the motor loses power, it passes the Servo OFF /BK OFF Delay
Time setting.

Description
P Servo Enable 4‘ OFF
B-0ON ON
|
Brake
BK ON : ! —
Motor ——, X | Prl0A
Speed I N .l/
| -
Motor | ! Moter Not
Power Siieto | 1 Powered
S fatus Powered Pl —>
Caution
® When an alarm occurs, the motor is stopped to zero speed: After issuing the
zero-speed command to stop the motor, the system uses function code Pn007
A to output the brake signal (/BK).
® Even if Pn009 is set to a value exceeding the maximum speed of the servo
motor in use, it will be limited to the servo motor’s maximum speed.

Brake Command — Servo-On Brake
Pn00OB o Address: 0x000B
Release Delay
Default: 10 Range: 0~2000 Unit: ms | Control mode:[PI[SIT]
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® When the servo motor starts, users can set the brake-release delay time
(Pn00B) to control the interval from receiving the ON signal until the
motor is actually powered.

® For vertical axes, the moving parts’ weight or external forces may cause
slight movement; by setting this function code, the brake releases after the
motor is enabled.

Description

Servo Enable

OFF ON
/S-ON !

il ON

Brake/BK

Motor Not Powered

Motor Power Status Motor Powered

«—Pn00B—»!

Caution

& For single-tube circuits, when Pn00B=0, after the servo enable signal (/S-ON) turns
ON, the brake output signal (/BK) releases after approximately 20ms.

Pn0OOD Function Selection Switch D [ Address: 0x000D
Default: 0x0000 Range: 0x0000~0x2111 Unit: N/A | Control mode:[PI[SIT]
0-th bit
1-st bit
-
Speed detection mode
2_n d bl t 0 Mode 0
1 Mode 1
-
Setting ) Mode 2
3 Mode 3
Absolute position limit switch (soft limit switch)
0 OFF
3-rd bit . ON, set via function codes Pn030
W and Pn032
5 ON, set via object dictionary
[607Dh]
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Caution
e The absolute-position soft limit switch can only be enabled when both of the
following are true:

& (D The motor encoder is an absolute encoder (PnF00.W = 1);
(2 The absolute encoder is normal (Pn040[Absolute Encoder Usage]=0)

e Regardless of whether the absolute-position limit switch is enabled, the
external input terminal limit switch remains effective (if configured).

PnOOE Function Selection Switch E [ ] Address: 0x000E
Unit: Control
Default: 0x4000 Range: 0x0000~0x4111
N/A mode:[PI(SIT
0-th bit Absolute encoder multi-turn overflow (ER.C21)
@ 0 Displayed
1 Not displayed
1-st bit Drive and motor voltage matching detection switch
0 ON
1 OFF
7-nd bit Virtual motor encoder type
Setting 0 Incremental encoder
1 Absolute encoder

Virtual motor encoder bit count

0 16-bit

3-rd bit 1 17-bit
W] 2 20-bit

3 23-bit

4 24-bit
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Caution

A

The absolute encoder multi-turn overflow detection is enabled only when both
of the following are true:

(DThe motor encoder is an absolute encoder (PnFO0.W = 1);

(2)The absolute encoder is in normal use (Pn040 = 1).
The multi-turn count range is [-32768, 32767]; exceeding this range triggers an
ER.C21 error.
When the rotation-count upper-limit function (Pn276 # 0) is enabled, multi-
turn overflow detection is automatically disabled.

Pn011 User-defined External Pulse Signal Filter Time | © Address: 0x0011
Default: 400 Range: 0~5000 Unit: 12.5ns Control mode:[P]
e Used to set the filter time for external pulse command signals.
e When Pn011=12 (12x12.5ns=150ns), any pulse shorter than 150ns is
treated as noise.
<150ns 150 <150ns
ns
e ISOnﬁ 7 )
Pulse Input ‘ Pulse Input_| || |
Filtered P Filtered
Signal ———+—— Signal ——
When the pulse width'of this segment is less When the pulse width of this segment is less
than 150ns, itis considered alow level, and than 150ns, itis considered a low level, and
R thus the two input pulses are treated as a thus the two input pulses are treated as a
Descrlptlon single pulse. single pulse.
~150 >150ns
> ns

L

When both the High and Low duty widths of
the pulse are greater than 150ns, it ensures
that the pulse reference is not filtered out.

e (alculation: If the host PC’s maximum pulse frequency is f kHz, then:
40000
f
Note: The custom time is calculated with hardware filtering disabled; when
hardware filtering is enabled, adjust it according to actual conditions.

Pn011 = +1

31



Parameter Description RB300 Series Integrated Servo Drive Manual

Pn012 External Regenerative Resistor Power o Address: 0x0012
) Control
Default: 0 Range: 0~65535 Unit: 10W
mode:[PJ[SIT]

e When an external regenerative resistor is connected, set Pn012 to match
its power rating.
Note: The appropriate value depends on the resistor’s cooling condition. If
an alarm occurs while the resistor temperature is low, a higher setting can
be used; otherwise, use a lower value.
e For natural convection cooling, set below 20% of the resistor’s rated
power.
e For forced-air cooling, set below 50% of the resistor’s rated power.
For example, if a naturally cooled external resistor is rated 100W, then
100W=20%=20 W, so Pn012 should be set to “2” (unit=10W).

Description

Caution

enables protection of the internal resistor.

j e On drives with a built-in regenerative braking resistor, setting Pn012 to 0
e An improper setting may trigger an ER.320 error.

Pn013 External Regenerative Resistance o Address: 0x0013
Default: 0 Range: 0~65535 Unit: 1Q Control mode:[PI[SI[T]
o When an external regenerative resistor is connected, set Pn013 to match its
Description .
resistance.
Caution

e The min. regeneration resistance allowed for each power band is different,
see "Regenerative Resistor" for details, otherwise the internal components of
the servo unit may be damaged.
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Pn014 Servo Drive Power ON Delay o Address: 0x0014

Default: 0 Range: 0~6000 Unit: ms Control mode:[PI[SI[T]

Set a period of time after the bus voltage is built up before power to the
drive is enabled.

o Enable Signal .
Description —1|
|
PWM Output.
i |
- Pn01 4—?1
PnO15 Motor Overload Alarm Level [ Address: 0x0015
Default: 50 Range: 1~100 Unit: % Control mode:[PI[SI[T]
Pn016 Overload Base Current Derating ] Address: 0x0016
Default: 100 Range: 10~100 Unit: % Control mode:[PI[SI[T]

e This function allows early detection of ER.720 [Max. Continuous
Overload Error] to prevent motor overheating and burning.

e By using the derated base current (calculated as shown below) to trigger
the overload alarm, fault detection time is shortened. Note that the
detection threshold of ER.710 [Max.Instantaneous Overload Error] can
not be changed.

e Derated Motor Base Current = Motor Base Current x Motor Overload
Base Current Derating

Terminology:

e Motor Base Current: The threshold current at which overload detection
begins.

e Motor Overload Base Current Derating: The percentage by which the
motor base current is reduced.

Example: As shown in the figure below, if Pn018 is set to 50%, then an
overload error is reported earlier because the motor overload is calculated
from 50% of the base current. And after Pn018 is changed, the overload
error detection time is changed accordingly, so overload alarm detection
time is changed, too.

Description

33



Parameter Description RB300 Series Integrated Servo Drive Manual

Overload Time
r'y

- Pn016=100%

+ Overload Curve

Pn0l16=50% -
Overload Curve.

»
>

50% 100% 150% 200% Torque Reference(100%)

Absolute Position Single-Turn Max. Limit (Internal
Pn030 o | Address: 0x0030%
Soft Limit)
Control
Default: 0 Range: -231~231-1 Unit: Encoder unit
mode:[PISIT]
Absolute Position Multiple Turn Max. Limit
Pn032 o o Address: 0x0032
(Internal Soft Limit)
Default: 32767 Range: -32768~32767 Unit: Turn | Control mode:[PJ[SI[T]

The drive compares its internal position feedback with the set limit values;
if the limit is exceeded, it immediately issues an alarm and executes the
corresponding action. The user can enable or disable this feature via
Pn00A.3.

Description | Note:
® When (Pn030xone turn pulse count+Pn032) is lower than (Pn035xone

turn pulse count+Pn033), the absolute position limit minimum and
maximum values will be interchanged;
® Only applicable to absolute encoders.

Pn033 | Absolute Position Min. Limit (Internal Soft Limit) | o Address: 0x0033 %

Control

Default: 0 Range: -231~231-1 Unit: Encoder unit
mode:[PI[SI[T]
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Absolute Position Multiple Turn Min. Limit (Internal
Pn035 o o Address: 0x0035
Soft Limit)
) Control
Default: -32768 Range: -32768~32767 Unit: Turn
mode:[PI[SI[T]

The drive compares its internal position feedback with the set limit values;
if the limit is exceeded, it immediately issues an alarm and executes the
corresponding action. Users can make relevant selections via Pn000A.3.
Note:

Description | o When (Pn030xone turn pulse count+Pn032) is lower than (Pn035xone
turn pulse count+Pn033), the absolute position limit minimum and
maximum values will be interchanged;

® Only applicable to absolute encoders.
Pn036 Absolute Position Limit Hysteresis o Address: 0x0036

Default: 200 Range: 0~30000 Unit: Encoder unit | Control mode:[PI[SI[T]

When using this function, since it is encoder unit for soft limit, frequent
Descrinti entering and exiting may occur after entering soft limit state. Setting an
escription appropriate hysteresis value based on actual conditions effectively
prevents this frequent toggling.
Pn039 Servo OFF DEC Stop Time @ Address: 0x0039
Default: 0 Range: 0~10000 Unit: Ims | Control mode:[PI[SIT]
Max. speed <o
Description .
Pl
o OFF
Caution

® When Pn039=0, the deceleration-stop function on servo OFF is disabled.
& ® The servo OFF stop function applies only when using external input

terminals or internal Pn001.X; it does not apply to other enable methods.
@ Effective in position, speed, and torque modes.

Pn040 Absolute Encoder Mode [ ] Address: 0x0040
Default: 0x0001 Range: 0x0000~0x0021 Unit: N/A Control mode:[PI[SI[TI
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0-th bit Standard pulse-type servo absolute encoder
0 Normal use as absolute encoder
1 Use as incremental encoder
EtherCAT bus type servo absolute encoder
1-st bit 0 Normal use as absolute encoder
Setting 1 Use as incremental encoder
2 Use as single-turn absolute encoder
2-nd bit
Reserved parameter (Do not use)
3-rd bit
W Reserved parameter (Do not use)
Caution

& e To use the absolute encoder normally, an external battery is required;
otherwise, the drive will issue a battery-undervoltage alarm or error.

e Absolute Encoder Battery Undervoltage . Address: 0x0041
Error/Alarm
Default: 0x0000 Range: 0x0000~0x0001 Unit: N/A | Control mode:[PI[SIT]
Used to configure the operating method for a battery-backed absolute encoder.
Setpoint Description Comment
0 Set battery undervoltage as an error ]
(Er.830)
. Set battery undervoltage as an alarm )

(AL.930)

e Er.830: Within 8 seconds after power-on, the drive checks whether the
encoder’s backup battery is normal; after 8 seconds, it stops checking the

battery voltage.
& o AL.930: After power-on, the drive continuously monitors the encoder’s
backup battery voltage; if it falls below the alarm threshold, an alarm is
issued, and when it rises above the threshold, the alarm clears
automatically.
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Main Circuit (DC) Undervoltage
Pn045 o Address: 0x0045
Detection Mode
Default: Unit: Control
Range: 0x0000~0x0002
0x0000 N/A mode: [PI[SI[T]
Used to configure the torque threshold for drive output.
Setpoint Description Comment

0 OFF _
1 ON -
2 ON, apply torque limit via Pn046 and Pn047 -

Torque Limit during Main Circuit Voltage

Pn046 o Address: 0x0046
Drop
Unit: Control
Default: 50 Range: 0~100
1% mode:[PI[SIT]
Description | Percentage of motor’s rated torque.
Torque Limit Release Time During
Pn047 @ Address: 0x0047
Main Circuit Drop
Default: 100 Range: 0~1000 Unit: Ims | Control mode:[PI(SI(TI

When an undervoltage alarm occurs, the drive internally limits torque. Once
the alarm clears, torque is restored according to this set time.

' .
+—— Main circuit power cut ———»

Main circuit input power supply _I I—
Bus voltage increases

after power resumption

Main circuit bus voltage a

Put a limit to the main circuit output
torque to slow the line voltage reduction

Description Undervoltage error levelb ---------mnmmeemmnaod NS oo mmmmm e fE-mmmm e

Undervoltage error detected

Torque limit works :
Torque limit >

Pn046 setting

Pn047 setting
I '
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Pn050 Torque Limit Mode o Address: 0x0050
Default: 0x0002 Range: 0x0000~0x0005 Unit: N/A Control mode:[PI[S]
Used to configure the torque threshold for drive output.
Setpoint Description Comment
0 Reserved -
1 Reserved -
2 Internal forward/reverse limit -
; Internal forward limit and internal reverse )
limit
4 External terminal limit -
5 Limit active when pulse command=0 and )

positioning complete

Torque Limit Mode Description

Pn050 FWD REV Description
0 Reserved -
1 Reserved -
Set max. torque for both forward/reverse rotation using
2 Pn051 Pno51.
Set max. forward torque limit using Pn051;
3 Pn051 | Pn052 Set max. reverse torque limit using Pn052.
OFF Pn054 Set torque limit value via external terminal.
TL-SEL=Low (OFF): Set max. torque for both
4 directions using Pn054.
ON Pn055 TL-SEL=High (ON): Set max. torque for both
directions using Pn055.
OFF Pno51 (DExternal pulse command = 0 (after filtering); @

Positioning complete.

When either condition is not met: set max. torque for
ON Pn052 both directions using Pn051.

When both conditions are met: set max. torque for both
directions using Pn052.

Caution

e Torque limiting is only effective in non-torque control modes. In
torque control mode, torque limiting can only be implemented via:

& (DPn051 for both forward and reverse torque limiting;

(2External torque limiting, switched to external torque limiting

(Pn051) via an external X terminal.
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Pn051 Internal FWD Torque Limit o Address: 0x0051
Default: by model Range: 0~500 Unit: 1% | Control mode:[PI[SI[T]
Pn052 Internal REV Torque Limit o Address: 0x0052
Default: by ) Control
Range: 0~500 Unit: 1%
model mode:[PI[SIT
Output torque can be limited to protect the machines. Internal torque limiting
continuously restricts the maximum output torque via parameter settings.
Under torque mode, set Pn051 or Pn052 to select the limit direction.
Note: (1) The setting unit is a percentage of the motor's rated torque.
(2) If the torque limit is set too low, insufficient torque may occur
during servo motor acceleration or deceleration.
Description Without internal torque limit With internal torque limit
= 4
torque
'—] Speed Tﬁ:e . Speed
Pn053 Emergency Stop Torque @ Address: 0x0053
Default: 800 Range: 0~800 Unit: 1% Control mode:[PJ[SIT]

Display the maximum torque during an emergency stop under specific

Description conditions (e.g., overtravel).
Pn054 External Torque Limit 1 @ Address: 0x0054
Default: 100 Range: 0~500 Unit: 1% Controlmode:[PI[S]
Pn055 External Torque Limit 2 o Address: 0x0055
Default: 100 Range: 0~500 Unit: 1% Control mode:[PI[S]
Pn056 Overspeed Torque Threshold @ Address: 0x0056
Default: 100 Range: 0~255 Unit: 1% Control mode:[PJ[SIT]

Description

If the current torque exceeds the Pn056 and the speed exceeds the Pn057,
the overspeed detection function is activated.
Note:
(1) The torque threshold is relative to the maximum torque;

(2) Setting Pn056 to 0 disables the overspeed detection function.
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Pn057 Overspeed Threshold o Address: 0x0057

Default: 20 Range: 0~200 Unit: 1% Control mode:[PI[SI[T]
If the current torque exceeds the Pn056 and the speed exceeds the Pn057,
Description the overspeed detection function is activated.

Note: The speed threshold is relative to the maximum speed.

Pn059 KTY-type Sensor Overheat Threshold © Address: 0x0059

Default: 0 Range: 0~180 Unit: 1°C |  Control mode:[PI[SI[TI
Provide overheat protection for motors equipped with KTY-type sensors.

When the motor temperature exceeds this threshold, an overheat alarm
(ER.42A) is issued.

Description Note:(DSetting the threshold to 0 disables the overheat monitoring function.
(2)This parameter applies only to motors fitted with KTY-type
temperature sensors.
Pn076 Serial Encoder Single-Turn Resolution [ | Address: 0x0076
Default: 0x0020 Range: 0x0000~0x0051 Unit: N/A | Control mode:[PISIT]
0-th bit Resolution adjustment switch
@ 0 OFF
1 ON
Single-turn resolution setting
0 15-bit
1-st bit ! Lo-bit
2 17-bit
| 1
Setting 3 18-bit
4 19-bit
5 20-bit
2-nd bit
Reserved parameter (Do not use)
3-rd bit
W Reserved parameter (Do not use)
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Caution

e Applies only to serial encoders.
& e If the set resolution is lower than the encoder’s actual resolution, the

actual resolution is used.

PnO7F Serial Encoder Multi-turn Clear & Error Reset o Address: 0x007F
) Control
Default: 0x0000 Range: 0x0000~0xFFFF Unit: N/A
mode: [PI[SI[T]
This function code resets the multi-turn count and battery fault of a serial
encoder.

Description | Writing “1” executes the reset, identical in effect to the auxiliary function
Fn008, allowing users to zero the absolute encoder’s multi-turn count via RS-

485.

Caution

j e Applies only to absolute serial encoders.

e PnO7F is not retained after power-off and clears itself after execution.
e Do not execute while the drive is enabled.

Pn080 Local Communication Address (485&CANopen) | m Address: 0x0080

Default: 1 Range: 0~255 Unit: N/A Control mode:[PJ[SI[T]
This function code sets the drive’s axis address:

0: Broadcast address. The host controller can write to all drives

o simultaneously; drives act on broadcast frames but do not reply.

Description 1~255: Unique addresses for each drive in a multi-drive network to avoid

communication conflicts.
Note: For CANopen models, the maximum allowable address is 63.

Pn081 Local Communication Format [ Address: 0x0081
Default: 0x0502 | Range: 0x0000~0x0655 Unit: N/A Control mode:[PJ[SI[T]
RS485 communication baud rate
0 4800bps
0-th bit 1 9600bps
Setting IE 2 19200bps
3 38400bps
4 57600bps
5 115200bps
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1-st bit

485 communication parity mode

No parity, data bit: 8, stop bit: 1 (N-8-1)

Even parity, data bit: 8, stop bit: 1 (E-8-1)

Odd parity, data bit: 8, stop bit: 1 (O-8-1)

No parity, data bit: 8, stop bit: 2 (N-8-2)

Even parity, data bit: 8, stop bit: 2 (E-8-2)

DN D W IN = O

Odd parity, data bit: 8, stop bit: 2 (0-8-2)

2-nd bit

CAN communication baud rate

20K

50K

100K

125K

250K

500K

AN | B W N

1000K(1M)

3-rd bit

Reserved parameter (Do not change)

Caution

& e The servo drive’s baud rate and communication parity mode must match
the host controller’s settings; otherwise, communication will fail.

Communication Funcode Write to
Pn085 o Address: 0x0085
EEPROM
Default: 0x0000 Range: 0x0000~0x0111 Unit: N/A | Control mode:[PI[SI[TI
0-th bit 485 communication
IE OFF
ON
et 1-st bit CANopen communication
etting OFF
ON
2-nd bit

Reserved parameter (Do not change)
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3-rd bit
W

Reserved parameter (Do not change)

Description

If a modified parameter does not need to be retained after power-off, set its
storage option to “Not Stored.” Otherwise, frequent bulk writes to EEPROM
may damage it and cause an Er.021 error.

Pn087

485 Communication Register Address Mapping

o | Address: 0x0087

Default: 0x0000 Range: 0x0000~0x0011 Unit: N/A Control
mode: [PI[SI[T]
1# Register address mapping
0-th bit srevialh
IE 0 OFF
1 ON
2# Register address mapping
1-st bit switch
Setting 0 OFF
1 ON
2-nd bit
Reserved parameter (Do not use)
3-rd bit
W Reserved parameter (Do not use)
Pn088 1# Register Mapping Source Address o Address: 0x0088
Default: 0x0000 Range: 0x0000~0x 1 FFF Unit: N/A Control mode:[PI[SI[TI
Pn089 1# Register Mapping Target Address o Address: 0x0089
Default: 0x0000 | Range: 0x0000~0x 1 FFF Unit: N/A Control mode:[PI[SI[T]

PnO8A

2# Register Mapping Source Address

Address: 0x008A

Default: 0x0000

Range: 0x0000~0x1FFF

Unit: N/A

Control

mode:[P/[SI[T]
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Pn0&B 2# Register Mapping Target Address o Address: 0x008B
) Control
Default: 0x0000 Range: 0x0000~0x1FFF Unit: N/A
mode:[PI[SIT]

4.3.2 Gain Parameters (Pnlxx)

Pn100 Moment of Inertia Ratio (J) @ Address: 0x0100

Default: 100 Range: 0~20000 Unit: 1% Control mode:[PJ[SIT]
Set the ratio of total inertia to the motor’s rotor inertia.

Description Pol00= load inertia + moto_r rot(?r inertia ¢ 100%
motor rotor inertia
Pnl01 ASR Proportional Gain (ASR_KP) o Address: 0x0101
Default: 40.0 Range: 1.0~2000.0 Unit: Hz Control mode:[PI[SI[T]

Set the automatic speed regulator gain (ASR_KP), determining the speed
control loop’s responsiveness.

Description | The larger the ASR_KP value is, the higher the speed loop response
frequency and the better it follows speed commands. Higher setting
improves the response characteristics, but it may lead to vibration.

Pnl102 ASR Integral Time (ASR_KI) @ Address: 0x0102

Default: 20.00 Range: 0.15~512.00 Unit: ms Control mode:[PI[SI[TI
Set the automatic speed regulator integral time (ASR_Ki), determining the
speed control loop’s responsiveness.

Description | The smaller the ASR_Ki value is, the higher the response frequency of the
speed loop and the better it follows speed commands. Lower setting
improves the response characteristics, but it may lead to vibration.

Pnl03 APR Proportional Gain (APR_KP) o Address: 0x0103

Default: 40.0 Range: 1.0~2000.0 Unit: 1/s Control mode:[PI[SI[T]
Set the automatic position regulator gain (APR_KP), determining the
position control system’s responsiveness.

The larger the APR_KP value is, the higher the position response frequency,
the better it follows position commands, the smaller the position deviation,
and the shorter the positioning setup time. However, excessive APR_KP
may cause oscillation.

Description
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Pn104 Torque Reference Filter Time o Address: 0x0104

Default: 1.00 | Range: 0.00~655.35 Unit: ms Control mode:BST
Set the low-pass filter time constant for resonance suppression. A value of 0
disables the filter. When the resonance occurs in the mechanical structure, it
is possible that the rigidity of the drive control system is too large or the
corresponding bandwidth is too fast, so the resonance of the control system
can be suppressed by this parameter together with the parameter of resonance
suppression notch filter without changing the control parameters.

1 Gain

BW Frequency

»
»

4 Gain

BW [\ Frequency

Description w

When the torque command filter time parameter is gradually increased from
0, the corresponding BW point will become smaller and smaller. Resonance
frequency generation will be solved, but the bandwidth and phase boundaries
of the system response will be reduced at the same time.

When low-pass filter suppression is ON:

Resonance
point

Resonance
point

Gain i
. Low -pass
Damping filter E}}'F
ratio Feasney
_3db requency

Gain ¥

_|_

Frequency Frequency

- l T -

Resonant R&sonan

frequency frequency
As the time constant increases from 0, the filter’s pass-band decreases.
Although the resonance problem is mitigated, the system's response

bandwidth and phase margin are reduced, making the system less stable.
So we recommend:

Adjust value of stable control range:Pn104[ms] = %
. .. 1000
Adjust value of limit control range: Pn104[ms] = ZEePL0ZIRL
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Pnl05 274 ASR Proportional Gain o Address: 0x0105
Default: 40.0 Range: 1.0~2000.0 Unit: Hz Control mode:[PI[SI[T]
Pn106 274 ASR Integral Time o Address: 0x0106
Default: 20.0 Range: 0.15~512.00 Unit: ms Control mode:[PI[SI[T]
Pn107 24 APR Proportional Gain o Address: 0x0107
Default: 40.0 Range: 1.0~2000.0 Unit: 1/s Control mode:[PI[SIT]
Pn108 2™ Torque Command Filter Time @ Address: 0x0108
Default: 1.00 Range: 0.00~655.35 Unit: Ims | Control mode:[PI[SI[T]
Pnl10A Auto-Tuning Mode o Address: 0x010A
Default: 0 Range: 0~1 Unit: - Control mode:[P[SI[TI
Setpoint Description Comment
0 Manual -
1 Standard rigidity table -
Pnl10B Rigidity Level o Address: 0x010B
Default: 15 Range: 1~32 Unit: - Control mode:[PI[SI[T]
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Pnl10 Auto Gain Shift o Address: 0x0110
Range: )
Default:0x0000 0x0000~0x0051 Unit: N/A Control mode:[PI[SI[T]
Gain shift method
Manual: Shift gains via external input signal (G-
0 | sEL).
0-th bit Automatic: Automatically shift between Gain 1
and Gain 2 based on Condition A.
If Condition A is true, shift from Gain 1 to Gain
Setting 1 2.
If Condition A is false, shift from Gain 2 to Gain
1.
Condition A:
0 Position-complete signal (/COIN) ON
‘ 1 Position-complete signal (/COIN) OFF
I-stbit 2 Near-position signal (/NEAR) ON
3 Near-position signal (/NEAR) OFF
4 Position command filter output = 0 and
command input OFF
5 Position command pulse input ON
2-nd bit
Reserved parameter (Do not change)
3-rd bit
W Reserved parameter (Do not change)
Pnl12 Gain Shift Time 1 o Address: 0x0112
Default: 0 Range: 0~65535 Unit: ms Control mode:[PI[SI[T]
Pnl13 Gain Shift Time 2 o Address: 0x0113
Default: 0 Range: 0~65535 Unit: ms Control mode:[PI[SI[T]
Pnl14 Gain Shift Delay Time 1 o Address: 0x0114
Default: 0 Range: 0~65535 Unit: ms Control mode:[PI[SI[T]
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Pnll5 Gain Shift Delay Time 2 o Address: 0x0115
Default: 0 Range: 0~65535 Unit: ms Control mode:[PI[SI[T]

Pn120 Position Integral Time o | Address: 0x0120
Default: 0.0 Range: 0.0~5000.0 Unit: ms Control mode:[P]

Enable the integrator in the position loop, typically used for electronic cam
Description and electronic shaft functions.
Note: A value of 0 disables position-loop integral action.

Pnl21 Velocity Feedforward Gain o | Address: 0x0121

Default: 0 Range: 0~100 Unit: 1% Control mode:[P]

Shorten the positioning time by applying a feedforward term during position
control. The feedforward command is generated by differentiating the host’s
position instruction. Increasing the gain improves tracking when commands

Description change smoothly; decreasing it reduces mechanical vibration when
commands are irregular.
Feedforward gain reduces phase-lag error.
Pnl22 Velocity Feedforward Filter Time @ Address: 0x0122
Default: 2.00 Range: 0.00~64.00 Unit: ms Control mode:[P]
Pnl23 Torque Feedforward Gain 0 Address: 0x0123
Default: 0 Range: 0~500 Unit: % Control mode:[P]
Torque feedforward is effective only in position-control and speed-control
modes.
——

» feedforward
Lcontrol _J
Description -
command ASR control ACR control Motor
- Speed
feedback Speed | g Encoder
caleulation |

Pnl124 Torque Feedforward Filter Time @ Address: 0x0124
Control
Default: 2.00 Range: 0.00~64.00 Unit: ms
mode:[PI[S]
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Pnl125% Velocity Feedback Low-Pass Filter Time o Address: 0x0125
Control
Default: 0.00 Range: 0.00~655.35 Unit: ms
mode:[PJ[SIT]
Apply a first-order low-pass filter to the speed-loop feedback. It removes
resonance and high-frequency noise from the speed signal. This setting will
Description | smooth the feedback speed and reduce vibration, but if it is too high, it will
introduce delay, degrading response performance and slowing down the loop
control.
Pn130 ASR P/PI Control [ Address: 0x0130
Default: Control
Range: 0x0000~0x0114 Unit: N/A
0x0000 mode:[PI[SI[T]
ASR P/PI control mode switch:
0 Switch by internal torque command(Pn132)
0-th bit 1 Switch by speed command (Pn133)
2 Switch by acceleration (Pn134)
3 Switch by position error (Pn135)
4 No mode-switch function
Setting 1-st bit ASR control mode
0 PI control
1 I-P control
2-nd bit
Reserved parameter (Do not change)
3-rd bit
W Reserved parameter (Do not change)
Pn132 ASR P/PI Shift Condition (Torque Reference) o | Address: 0x010C
. Control
Default: 200 Range: 0~800 Unit: 1%
mode:[PI[SI[T]
Pn133 ASR P/PI Shift Condition (Speed Reference) o | Address: 0x010D
Control
Default: 0 Range: 0~10000 Unit: 1rpm
mode: [PI[SI[T]
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Pn134 ASR P/PI Shift Condition (Acceleration) o | Address: 0x010E
Control
Default: 0 Range: 0~30000 Unit: lrpm/s
mode:[PJ[SIT]
Pnl135 ASR P/PI Shift Condition (Position Deviation) o | Address: 0x010F
Unit: 1 reference Control
Default: 0 Range: 0~10000 )
unit mode: [PISIT]
Pn140 A-type Vibration Suppression Control Switch o Address: 0x0140
Control
Default: 0x0010 | Range: 0x0000~0x0011 Unit: N/A
mode:[PI[S]
0-th bit A-type vibration suppression control switch
0 OFF
1 ON
1-st bit A-Type vibration suppression auto-tuning
0 OFF
1 ON
2-nd bit
Reserved parameter (Do not change)
3-rd bit
W Reserved parameter (Do not change)
Pnl41 A-Type Vibration Suppression Gain Compensation 0 Address: 0x0141
Control
Default: 100 Range: 1~1000 Unit: %
mode:[PI[SIT]
Pn142 A-Type Vibration Suppression Frequency 0 Address: 0x0142
Control
Default: 100.0 Range: 1.0~2000.0 Unit: Hz
mode:[PI[SIT]
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Pnl143 A-Type Vibration Suppression Damping Gain o Address: 0x0143
. Control
Default: 0 Range: 0~300 Unit: %
mode:[PJ[SI[T]
A-Type Vibration Suppression Filter Constant 1
Pn144 o | Address: 0x0144
Compensation
Default: 0 Range: -10.00~10.00 Unit: ms Control mode:BST

A-Type Vibration Suppression Filter Constant 2

Pnl45 ' o | Address: 0x0145
Compensation
Control
Default: 0 Range: -10.00~10.00 Unit: ms
mode:[PI[SIT]
Pnl4A Type-II Notch Filter 1 Frequency o | Address: 0x014A
Control
Default: 5000 Range: 50~5000 Unit: Hz
mode:[PI[SIT]

Description: Set the center frequency of the notch filter 1.

Pnl4B Type-1I Notch Filter 1 Attenuation Rate o | Address: 0x014B
Control
Default: 0 Range: 0~32 Unit: dB
mode:[PI[SIT]

Description: Set the attenuation rate of the notch filter 1; a value of 0 disables the filter.

Pnl4C Type-II Notch Filter 2 Frequency o Address: 0x014C
Control
Default: 5000 Range: 50~5000 Unit: Hz
mode:[PI[SIT]

Description: Set the center frequency of the notch filter 2.

Pn14D Type-II Notch Filter 2 Attenuation Rate o Address: 0x014D
Control
Default: 0 Range: 0~32 Unit: dB
mode:[PI[SI[T]

Description: Set the attenuation rate of the notch filter 2; a value of 0 disables the filter.
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Pnl150 Notch Filter Function Switch 1 o Address: 0x0150
Control
Default: 0x0000 Range: 0x0000~0x1101 Unit: N/A
mode: [PI[SI(T]
. h filter 1
0-th bit Notch filter
OFF
ON
1-st bit
Reserved parameter (Do not change)
Setting .
2-nd blt Notch filter 2
OFF
ON
3-1d bit Friction compensation
OFF
W
ON
Pnl51 Notch Filter Function Switch 2 o Address: 0x0151
Control
Default: 0x0101 | Range: 0x0000~0x0101 Unit: N/A
mode:[PJ[SI[T]
. h filter 1 -tuni
0-th bit Notch filter 1 auto-tuning
0 OFF
1 ON
1-st bit
Reserved parameter (Do not change)
Setting Notch filter 2 auto-tuni
7_nd bit otch filter 2 auto-tuning
0 OFF
1 ON
3-rd bit
W Reserved parameter (Do not change)
Pnl52 Auto Notch Resonance Detection Sensitivity o Address: 0x0152
Control
Default: 100 Range: 1~200 Unit: %
mode:[PJ[SIT]
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Pnl53 Notch Filter 1 Frequency o Address: 0x0153
Control
Default: 5000 Range: 50~5000 Unit: Hz
mode:[PI[SI[T]
Pnl54 Notch Filter 1Q Value o Address: 0x0154
Control
Default: 0.70 Range: 0.50~10.00 Unit: N/A
mode:[PI[SI[T]
Pnl55 Notch Filter 1 Depth o Address: 0x0155
Control
Default: 0.000 Range: 0.000~1.000 Unit: N/A
mode:[PI[SIT]
Pnl56 Notch Filter 2 Frequency o Address: 0x0156
Control
Default: 5000 Range: 50~5000 Unit: Hz
mode:[PI[SIT]
Pnl157 Notch Filter 2Q Value @ Address: 0x0157
Control
Default: 0.70 Range: 0.50~10.00 Unit: N/A
mode:[PI[SI[T]
Pnl58 Notch Filter 2 Depth o Address: 0x0158
Control
Default: 0.000 Range: 0.000~1.000 Unit: N/A
mode:[PI(SIT
Pnl159 Notch Filter 3 Frequency o Address: 0x0159
Control
Default: 5000 Range: 50~5000 Unit: Hz
mode:[PI[SIT]

Description: Set the center frequency of the notch filter; a value of 5000 disables the filter.

Pnl5SA

Notch Filter 3Q Value

Address: 0x015A

Default: 0.70

Range: 0.50~10.00

Unit: N/A

Control

mode:[PI[SI[T]

53




Parameter Description RB300 Series Integrated Servo Drive Manual

Pnl5B Notch Filter 3 Depth o Address: 0x015B
Control
Default: 0.000 Range: 0.000~1.000 Unit: N/A
mode:[PI[SIT]
Pnl5C Notch Filter 4 Frequency o Address: 0x015C
Control
Default: 5000 Range: 50~5000 Unit: Hz
mode:[PI[SIT]
Description: Set the center frequency of the notch filter; a value of 5000 disables the filter.
Pnl15D Notch Filter 4Q Value o Address: 0x015D
Control
Default: 0.70 Range: 0.50~10.00 Unit: N/A
mode: [PI[SI[T]
Pnl5SE Notch Filter 4 Depth o Address: 0x015E
Control
Default: 0.000 Range: 0.000~1.000 Unit: N/A
mode: [PI[SI[T]
Pnl61 Oscillation Compensation Gain o Address: 0x0161
Default: 100 Range: 10~1000 Unit: % Control mode:[PI[S]
Pnl162 24 Oscillation Compensation Gain o Address: 0x0162
Default: 100 Range: 10~1000 Unit: % Control mode:[PI[S]
Pn163 Oscillation Compensation Factor o Address: 0x0163
Default: 0 Range: 0~100 Unit: % Control mode:[PI[S]
Pnl64 Oscillation Compensation Frequency Correction o Address: 0x0164
Default: 0.0 Range: 0.0~1000.0 Unit: Hz Control mode:[PI[S]
Pnl165 Oscillation Compensation Gain Correction o Address: 0x0165
Default: 100 Range: 0~1000 Unit: % Control mode:[PI[S]
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Pnl75 Tuning-Free Mode Switch [ Address: 0x0175
Default: 0x1400 Range: 0x0000~0x2911 Unit: N/A Control mode:[P]
0-th bit Tuning-free mode
0 OFF
1 ON
Tuning-free speed control
1-st bit 0 Speed control only
Speed control, with host as position
! controller
Tuning-free rigidity
0 Rigidity 0 Low response
1 Rigidity 1
2 Rigidity 2
Setting
7-nd bit 3 Rigidity 3
4 Rigidity 4
5 Rigidity 5
6 Rigidity 6
7 Rigidity 7
8 Rigidity 8
9 Rigidity 9 High response
Tuning-free load inertia
3-rd bit 0 Small
W 1 Medium
2 Large
Pnl7A Tuning-Free Disturbance Compensation Gain o | Address: 0x017A
Default: 600.0 Range: 0:0.0~6553.5 Unit: Hz Control
mode:[PI[S]
Pnl7B Tuning-Free Inertia Correction Coefficient o | Address: 0x017B
Default: 100 Range: 0~100 Unit: % Control
mode:[PI[S]
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Pnl17C Tuning-Free Torque Filter Time o Address: 0x017C
Default: 0.10 Range: 0.00~655.35 Unit: ms Control mode:[PI[S]
Pnl17D Tuning-Free Speed-Feedback LPF Time o Address: 0x017D
Default: 0.10 Range: 0.00~655.35 Unit: ms Control mode:[PI[SI
Pnl185 Motor Abnormal Vibration Detection o Address: 0x0185
Default: 0x0000 Range: 0x0000~0x0002 Unit: N/A Control mode:[P]
Motor abnormal vibration detection
0-th bit 0 OFF
1 ON and report AL.911
2 ON and report ER.520
1-st bit
Setting Reserved parameter (Do not change)
2-nd bit
Reserved parameter (Do not change)
3-rd bit
W Reserved parameter (Do not change)
Pn186 Motor Abnormal Vibration Detection Sensitivity o Address: 0x0186
Control
Default: 100 Range: 50~500 Unit: %
mode:[PI[SI[T]
Pn187 Motor Abnormal Vibration Detection Value @ Address: 0x0187
) Control
Default: 50 Range: 0~5000 Unit: rpm
mode:[PI(SIT]

Set the vibration-detection threshold: Detection value = Pn186xPn187. Lower
threshold increases sensitivity but may cause false alarms during normal
on operation.

Descripti

Pn192 | Overshoot Detection Sensitivity(/COIN Signal Width) | © Address: 0x0192

Control

Default: 100 Range: 0~100 Unit: %
mode:[PI[SI[T]

56



Parameter Description RB300 Series Integrated Servo Drive Manual

Pn193 Max. Gain during Tuning o Address: 0x0193
Control
Default: 300.0 Range: 1.0~400.0 Unit: Hz
mode:[PJ[SI[T]
4.3.3 Position Parameters (Pn2xx)
Pn200 Position Command Source [ Address: 0x0200
Default: 0x0020 Range: 0x0000~0x0084 Unit: N/A Control mode:[P]

External pulse logic

0-th bit 0 High-speed pulse sequence
1 Low-speed pulse sequence
2 Reserved
3 Internal position command
External pulse filter time (software filter)
0 Filter 1 (~52Kpps, 9.6us)
1 Filter 2 (~104Kpps, 4.8us)
2 Filter 3 (~208Kpps, 2.4us)
Setting 1-st bit 3 Filter 4 (~416Kpps, 1.2ys)
4 Filter 5 (~832Kpps, 0.6us)
5 Filter 6 (~1664Kpps, 0.3pus)
6 Filter 7 (~3328Kpps, 0.15us)
7 Filter 8 (~4Mpps, 0.125us)
8 PnO11 setting
2-nd bit
Reserved parameter (Do not change)
3-rd bit
W Reserved parameter (Do not change)

Caution

e The maximum pulse frequency for open-collector inputs is 200kHz; filters

& 0~2 apply.
e Open-collector and differential pulse inputs have different pin assignments—
refer to the wiring diagram.
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Pn201 Pulse Reference Logic [ Address: 0x0202
Default: 0x0000 Range: 0x0000~0x0004 Unit: N/A Control mode:[P]

Set the type of incoming pulse signal under position mode.

Setpoint Description Comment

0 Pulse+Direction -

1 CW-+CCW pulse sequences -
2~3 Reserved -

90° difference of orthogonal AB-phase
(4x)

Pn202 Pulse Reference Logic ] Address: 0x0202
Default: 0x0000 Range: 0x0000~0x0001 Unit: N/A Control mode:[P]

0-th bit Pulse reference logic

0 Positive (original direction)

1 Negative (reversed)

1-st bit
Reserved parameter (Do not change)
Setting

2-nd bit
Reserved parameter (Do not change)

3-rd bit

W Reserved parameter (Do not change)

Pn203 External Pulse Multiplier o Address: 0x0203

Default: 1 Range: 1~100 Unit: x1 Control mode:[P]
Used to apply a multiplier to external pulse commands. The multiplier can be
switched via digital input terminal X (P-GAIN). Can be set from 1% up to Nx
(max 100x).

Command pulse Command pulse

IEE)LI[ » . ':@ Oll.l‘E'Lll »

Description

Note: This multiplier only applies to external pulse commands; it does not
affect internal functions such as JOG or auto-tuning.
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Pn204 Electronic Gear Numerator (N) o Address: 0x0204 %
Default: 1 Range: 0~1073741824 Unit: N/A Control mode:[P]

Description | Set the numerator value of the gear ratio.

Caution

If this function code is set to 0, the drive automatically sets the numerator based
on the encoder resolution.
For example:

j e When the serial encoder resolution is 17 bits and is set to 0, the drive sets

N=131072;
o When the serial encoder resolution is 24 bits and is set to 0, the drive sets
N=16777216;
o When the serial encoder resolution is 23 bits and is set to 0, the drive sets
N=8388608.
Pn206 Electronic Gear Denominator (M) o | Address: 0x0206%
Default: 1 Range: 1~1073741824 Unit: NA Control mode:[P]

The electronic gear feature allows for simple adjustment of the travel ratio.
However, a higher electronic gear ratio may cause position references to
become step-like (quantized). Mitigate this problem by applying S-curve
acceleration/deceleration or low-pass filtering to smooth the reference signals.
For example, When the electronic gear ratio=1, the motor encoder resolution
is 10,000 pulses per revolution (ppr).

When the electronic gear ratio=0.5, every 2 reference pulses make the motor
rotate by 1 pulse.

Incorrect settings may cause sudden jerks in the servo motor. Users must
configure the ratio properly to avoid instability.

Command pulse input N Position pulse

i N
» > 2-flx
Description - M - M

If the mechanical reduction ratio between the motor shaft and load is A:B

(i.e., the motor rotates B turns while the load rotates A turns), the electronic

gear ratio (N/M) should be set as:

e Electronic gear ratio= M/N=Encoder ResolutionxB/Desired Reference
Pulses per Load RevolutionxA

Example: Calculating Reference Pulses with/without Electronic Gear Ratio

Servo motor encoder resolution: 10,000 pulses/revolution (ppr)

Ball screw lead: 6mm/rev

Target workpiece movement: 10mm
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‘Workpiece
n]
L
Y HI
// T
/" Encoder (2500
PPR)

e Case 1: Without Electronic Gear Ratio
Motor rotation per 6 mm movement: 1 revolution

VAN A AN
‘\

Ball screw lead: 6mm

Motor rotation for 10 mm: 10mm/6mm/rev=1.6 rev
Required reference pulses (4x multiplier applied): 1.

6revx10,000 ppr=16,666 pulses
Thus host controller must output: 16,666 pulses

Workpiece

¥ ¥ L— | 1 pulse command=1 pm
e ,.’.j‘:}:',’.':[‘.ZJ

' Encoder (2500 PPR) Ball screw lead: 6mm

e (ase 2: With Electronic Gear Ratio

Target movement in pm: 10 mm=10,000 pm

Since 1 pulse =1 um: 10,000 um/1pm/pulse=10,000 pulses
Thus host controller only needs to output: 10,000 pulses

Caution

e Change the electronic gear ratio only when the motor is stopped or running

at low speed to avoid excessive vibration. If vibration occurs during
switching, use position smoothing parameters (e.g., S-curve
acceleration/deceleration or low-pass filtering) to mitigate instability.

e I[f the electronic gear ratio is modified during a segment's execution, the

change does not take effect immediately. And the new ratio is applied only
after the current segment completes and before the next segment begins.

e The electronic gear ratio changes take effect immediately for incoming

pulse references.

e The electronic gear ratio must be within the drive’s allowable range, or it

will report ER.D04 (Electronic gear ratio setting overrun).
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Pn211 Position Reference Filter Time o Address: 0x0211

Default: 0.0 Range: 0.0~655.0 Unit: ms Control mode:[P]
Set to apply 1st-order low-pass filter to buffer the excessive changes in the
input reference pulse signals.

Note: This function is invalid when set to 0.

Cominand pulse
frequency

100% Filtered

63. 2%

Description 36.5%

L 4

Time

Typical applications are:

(DNo ACC/DEC on host controllers;
(2High electronic gear ratios;
(®Low pulse frequency;

(@Step-like motions.

Pn212 Position Reference Moving Average Filter o Address: 0x0212

Default: 0.0 Range: 0.0~1000.0 Unit: ms Control mode:[P]
Set to smooth the step-like position references at the beginning and end of the
motion, but it may cause a delay to the position references.

Unfiltered position command speed
I I
4 P22
o Ataees

Speed

Filtered position command speed

Description / \

Notes

& e When set to 0, the position command linear-filter function is disabled.
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Pn220 Backlash Compensation [ Address: 0x0220
Default: 0x0000 Range: 0x0000~0x0011 Unit: N/A Control mode:[P]
0-th bit Backlash compensation switch
0 OFF
1 ON
1-st bit Backlash compensation direction
0 Forward compensation
Setting 1 Reverse compensation
2-nd bit
Reserved parameter (Do not use)
3-rd bit
W Reserved parameter (Do not use)

For ball screws and other similar drive mechanisms, there will be a
repeatability error after a long period of wear and tear. Set backlash
compensation at this time

to reduce the error caused by the design of the mechanism.

L
1) Backlash, .
Pn220.Y = 0 (forward compensation)
Position Feference Spead., [ I
[ I/ [ .,
Description l [ I " Tima .
[ [
) * I I
Backlash Compensation Amount . _ _ ! ===
| | i .
[ : : " Time.,
Pn220.Y =1 (reverse compensation)
r
Position Feference Spead r
| I
I i o
I ! " Time.,
I |
. I [
Backlzsh Compensation Amount ., i ; &
r___i_t____ " Time.,
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Pn221 Backlash Compensation Level o | Address: 0x0221%
Unit: 0.1 reference
Default: 0.0 Range: -5000.0~5000.0 ) Control mode:[P]
unit
Pn223 Backlash Compensation Filter Time 0 Address: 0x0223
Default: 10.00 Range: 0.00~100.00 Unit: ms Control mode:[P]

Set the filter time which is in an exponential relationship with the amount of
backlash compensation and decides the rate of convergence of the
compensation curve. This parameter determines the convergence speed of that
compensation curve.

. . Backlash
Description compensation

-—-»—_

© A higher value results in
slower convergence

LF Vibration Detection Sensitivity (/COIN Signal
Pn232 o Address: 0x0232
Width)
Default: 40.0 Range: 0.1~300.0 Unit: % Control mode:[P]

Set the threshold for low-frequency vibration detection, vibration detection
Description | value = Pn232 x Pn262. A lower threshold setting enables easier vibration

detection.
Pn233 Anti LF Vibration 1 Frequency A o Address: 0x0233
Default: 50.0 Range: 1.0~250.0 Unit: Hz Control mode:[P]
Pn234 Anti LF Vibration 1 Frequency B © Address: 0x0234
Default: 70.0 Range: 1.0~250.0 Unit: Hz Control mode:[P]
Pn235 Anti LF Vibration 2 Frequency o Address: 0x0235
Default: 200.0 Range: 1.0~200.0 Unit: Hz Control mode:[P]

Set the center frequency for low frequency vibration suppression, this function
is on when this function code is not 200.0Hz,

Description | and the response of the drive is slower.

If the model following function is on (Pn240.X=1), users can also use this
function when Pn240.Y=2.
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Pn236 Anti LF Vibration 2 Gain o | Address: 0x0236
Default: 100 Range: 10~1000 Unit: % Control mode:[P]
Set the suppression gain for low-frequency vibration, the smaller this
Description setting, the more obvious the suppression of vibration, but it may lead to
excessive positioning time.

Pn240 Model Following Control (MFC) @ Address: 0x0240
Default: 0x0100 Range: 0x0000~0x1121 Unit: N/A Control mode:[P]
Pn241 MFC Gain 0 Address: 0x0241
Default: 50.0 Range: 1.0~2000.0 Unit: 1/s Control mode:[P]
Pn242 MFC Gain Correction @ Address: 0x0242
Default: 100.0 Range: 50.0~200.0 Unit: % Control mode:[P]
Pn243 MFC Velocity Feedforward Compensation @ Address: 0x0243
Default: 100.0 Range: 0.0~1000.0 Unit: % Control mode:[P]
Pn244 MFC Offset (Positive) 0 Address: 0x0244
Default: 100.0 Range: 0.0~1000.0 Unit: % Control mode:[P]
Pn245 MEFC Offset (Negative) 0 Address: 0x0245
Default: 100.0 Range: 0.0~1000.0 Unit: % Control mode:[P]
Pn246 MFC Gain 2 o Address: 0x0246
Default: 50.0 Range: 1.0~2000.0 Unit: 1/s Control mode:[P]
Pn247 MFC Gain 2 Correction 0 Address: 0x0247
Default: 100.0 Range: 50.0~200.0 Unit: % Control mode:[P]
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Pn248 3% Control Switch [ Address: 0x0248
) Control
Default: 0x0001 Range: 0x0000~0x0011 Unit: N/A
mode:[PJ[SIT]
. MF
0-th bit € mode
0 I-t MFC
ype
1 II-type MFC
1-st bit Tuning-free type
0 I-type no-tuning
Setting 1 [I-type no-tuning
2-nd bit
Reserved parameter (Do not change)
3-rd bit
W Reserved parameter (Do not change)
Pn260 /Near Signal Width o Address: 0x0260%
Default: Unit: Reference
Range: 1~1073741824 _ Control mode:[P]
1073741824 unit

Output this signal when the difference between the command pulse number
of the host controiller and the servomotor movement (position deviation) is
lower than Pn260. In position control, the host controller can receive /NEAR
before /COIN to prepare for the sequence of movements or other operations
that are to be performed after the positioning is completed.

Position command
speed

/ Speed feedback

Speed

Description

v

Position
deviation

v

Time

/Near —

Note: Set a value greater than Pn262 [/COIN Signal Width].
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Pn262 /COIN Signal Width o | Address: 0x0262

Unit: Reference
Default: 7 Range: 0~1073741824 ] Control mode:[P]
unit

Output this signal when the difference between the command pulse number
of the host controiller and the servomotor movement (position deviation) is
lower than Pn262.

Position command
speed

Speed A
/ Speed feedback

Posttion
deviation

Description

3 o2

/Coin —

Note:

(D This parameter has no effect on the final positioning accuracy.

(2) If the setting is too high while the deviation is small in low-speed
operation, /COIN may be output for a long time, at this time, please lower
this setting until the signal is no longer output.

Pn264 Position Deviation Error Level o | Address: 0x0264%

Default: Unit: Reference
Range: 1~1073741824 . Control mode:[P]
5242880 unit

If the deviation between the position reference and the actual feedback
during motor operation exceeds this setting, a position deviation error is
generated.

Normal position deviation depends on motion speed, gains, feedforward,
etc., so in practice set this parameter using the following formula:

F
Description Pn264=K—C x (12 2.0)
p

In the formula:

F.: Max. position reference pulse (pulse/s);

Kp: Position loop gain (1/s);

1.2~2.0: Safety factor (protection against frequent excessive position
deviation).
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Pn266 Position Deviation Alarm Level o Address: 0x0266

Default: 100 Range: 10~100 Unit: % Control mode:[P]
Set the excessive position deviation alarm threshold. The drive generates an

Description | €xcessive position deviation alarm when the current position deviation value is
higher than this setting.

Pn267 Servo-ON Position Deviation Error Level o | Address: 0x0267%
Unit: Reference
Default: 5242880 Range: 1~1073741823 i Control mode:[P]
unit
o If the position deviation exceeds this setting at the moment when servo drive
Description starts to operate, the drive generates this alarm.
Pn269 Servo-ON Position Deviation Alarm Level o Address: 0x0269
Default: 100 Range: 10~100 Unit: % Control mode:[P]
o If the position deviation exceeds this setting at the moment when servo
Description drive starts to operate, the drive generates this alarm.
Pn270 Servo-ON Speed Limit o Address: 0x0270
Default: 1000 Range: 0~10000 Unit: rpm Control mode:[P]
Pn271 External Reference Pulse Multiplier [ ] Address: 0x0271
Default: 0x0000 Range: 0x0000~0x0002 Unit: N/A Control mode:[P]
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Pn272 /CLR Condition [ Address: 0x0272
Default: 0x0000 Range: 0x0000~0x0003 Unit: N/A Control mode:[P]
Set the method of clearing the position deviation by /CLR signal in the position mode.

Setpoint Description Comment
0 At high level (H) -
1 At rising edge -
2 At low level (L) -
3 At falling edge -
/CLR signal status:
Clear at rising edge  Clear at falling edge
Pn273 Position Deviation Clear Mode ] Address: 0x0273

Default: 0x0000

Range: 0x0000~0x0002 Unit: N/A

Control mode:[P]

Set the work mode of the /CLR signal.

Setpoint Description Comment
0 ON under Servo OFF and i
errors
1 ON at /CLR signal only -
2 ON under errors -
Pn274 /COIN Output Sequence 0 Address: 0x0274

Default: 0x0000

Range: 0x0000~0x0002 Unit: N/A

Control mode:[P]

Set the output sequence of the /COIN signal.

Setpoint Description Comment

0 When the absolute value of the position deviation< i
Pn262 [/COIN Signal Width]
When the absolute value of position deviation<Pn262

1 [/COIN Signal Width] and the position reference -
filtered is 0.
When the absolute value of position deviation <Pn262

2 [/COIN Signal Width] and the position reference input -
is 0.
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Pn276 Max. Rotation Turns n Address: 0x0276
Control
Default: 0 Range: 0~30000 Unit: Turn
mode: [PI[SI[T]

Set for position control of rotary parts such as turntables to keep the number of
revolutions of the motor and the rotary table to an integer ratio without any
decimals.

Pn201 =0 Pn201 #0

Description _ AT Pu201 —,
Rng:::on [ A "“'I'/I RL-\-'//
: Rotatiuon
0 / V Data

-32768 m 0
LT T Motor Rotation
Turns
Caution
A e Effective only when using an absolute encoder.
e When Pn201 = 0, this setting is invalid.
Pn277 Encoder Unidirection Mode [ Address: 0x0277
i Control
Default: 0x0000 Range: 0x0000~0x0011 Unit: N/A
mode: [PI[SI(T]
0-th bit Encoder Unidirection Mode Enable
0 OFF
1 ON
1-st bit Position feedback direction
‘ 0 Cyclic
Setting 1 Non-cyclic accumulation
2-nd bit
Reserved parameter (Do not change)
3-rd bit
W Reserved parameter (Do not change)

Caution

& e [fPn277 [Encoder Unidirection Mode] setting is wrong, it may cause an
absolute position failure and a ER.840 prompt.
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Pn290 Home Mode o Address: 0x0290
Defa(l)l ét.O.l Range: 0x0000~0x23B4 Unit: N/A Control
mode: [PISI[T]
Home enable
. 0 OFF
0-th bit 1 ON by DI terminal
2 ON after power-up, and then enable the drive
3 Home immediately
4 Current position as the home position
Home mode
0 Positive, deceleration point and home point are
home switches
) Negative, deceleration point and home point are
home switches
) Positive, deceleration point and home point are
Z signals
3 Negative, deceleration point and home point are
Z signals
4 Positive, deceleration point is the home switch,
1-st bit and home point is the motor Z signal
Negative, deceleration point is the home switch,
5 i~ .
] and home point is the motor Z signal
Setting Positive, deceleration point and home point are
6 positive OT switches
7 Negative, deceleration point and home point are
negative OT switches
2 Positive, deceleration point and home point are
Z signals
9 Negative, deceleration point and home point are
Z signals
A Absolute position homing
B Current position as the home position
Trigger mode
2-nd bit 0 Trigger at low level and stop at high level
1 Trigger at rising edge
2 Trigger at falling edge
3 Trigger at high level and stop at low
Home timeout unit
3-rd bit 0 1ms
Wi 1 10ms
2 100ms
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Pn291 Home Velocity (High) o Address: 0x0291
Default:
100.0 Range: 0.0~3000.0 Unit: rpm Control mode:[P]

Set the speed during search for the reference point (deceleration point),
Description | which determines the homing range. Do not set this value too low or it may
report the home timeout error.

Pn292 Home Velocity (Low) o | Address: 0x0292

Default: 10.0 Range: 0.0~1000.0 Unit: rpm Control mode:[P]
Set the speed during search for home point and finally locate it. Do not set

Description this value too high, or home position may be lost or the difference too large.
Pn293 Home ACC/DEC Time o Address: 0x0293
Default: 3000 Range: 0~3000 Unit: ms Control mode:[P]

Set the time required for the motor to accelerate from Orpm to 3000rpm.
Description | And set the time required for the motor to decelerate from 3000rpm to 0

rpm.
Pn294 Home Position Offset o | Address: 0x0294%
Default: 0 Range: -231~231-1 Unit: Reference unit | Control mode:[P]
o Set the distance for the motor after finding the home position, i.e., the motor's
Description . .
absolute position coordinates.
Pn296 Absolute Zero Multi-turn Value @ Address: 0x0296
] Control
Default: 0 Range: -32768~32767 Unit: rev
mode:[PI[SI[T]
Pn297 Absolute Zero Single-turn Value o | Address: 0x0297%
Control
Default: 0 Range: 0~2147483647 Unit: Encoder unit
mode: [PI[SI[T]
The multi-turn value and the single-turn value of together indicate the target
o absolute position of the motor, which is used to set the target position of the
Description motor when Pn290.Y is set to A, i.e., the multi-turn and the single-turn
feedback of the motor at shutdown are equal to or close to the settings here.
Pn299 Home Timeout o Address: 0x0299
] Control
Default: 10000 Range: 0~65535 Unit: ms
mode:[PI[SIT]
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® Set the maximum time to search for a home signal.

® [f this setting is too low or the home signal is not searched within this
setting, the drive will generate ER.8AT.

Note: This function is off when set to 0.

Description

4.3.4 Velocity Parameters (Pn3xx)

Pn300 Velocity Reference Source o Address: 0x0300
Default: 0000 Range: 0x0000~0x0005 Unit: N/A Control mode:[S]
Set the speed reference source in speed mode.

Setpoint Description Comment
0 Funcode Pn304 [Velocity Reference Source]
2 Reserved -
3 Reserved -
SPDB | SPDA Reference source
0 0 Pn303.X setting
4 Mixed sources 0 1 Pn303.Y setting
1 0 Pn303.Z setting
1 1 Pn303.W setting
5 Reserved -
Pn301 Velocity Reference Direction o Address: 0x0301
Default: 0x0000 Range: 0x0000~0x0001 Unit: N/A Control mode:[S]
Setpoint Description Comment
0 Positive logic -
1 Negative logic -
Pn302 Velocity Reference Filter Time o Address: 0x0302
Default: 0.40 Range: 0.00~655.35 Unit: ms Control mode:[S]
Set to apply low-pass filter to the speed reference to smooth it.
o - S
Description e - S
— Time (ms)
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Pn303

Speed Control 1

u Address: 0x0303

Default: 0x0000

Range: 0x0000~0x2222

Unit: N/A Control mode:(S!

0-th bit

Velocity reference source 1

0

Funcode (Pn304)

1-st bit

Velocity reference source 2

0

‘ Funcode (Pn305)
Setting 2-nd bit Velocity reference source 3
0 Funcode (Pn306)
3-rd bit Velocity reference source 4
W 0 Funcode (Pn307)
Pn304 Internal Velocity 0 o Address: 0x0304

Default: 100

Range: -10000~10000

Unit: 1rpm Control mode:[S]

Pn305

Internal Velocity 1

o Address: 0x0305

Default: 200

Range: -10000~10000

Control mode:(S!

Unit: 1rpm

Pn306

Internal Velocity 2

o Address: 0x0306

Default: 300

Range: -10000~10000

Unit: 1rpm Control mode:[S]

Pn307 Internal Velocity 3 o Address: 0x0307
Default: 400 Range: -10000~10000 Unit: 1rpm Control mode:[S]
Pn308 Internal Velocity Reference Unit o Address: 0x0308
Default: 0x0000 Range: 0x0000~0x0001 Unit: N/A Control mode:[S]
Setpoint Description Comment
0 Irpm -
1 0.1rpm -
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Caution

& e This parameter applies only to internal velocity references Pn304~Pn307.

Pn310 Soft Start ACC Time o | Address: 0x0310
Default: 200 Range: 0~10000 Unit: 1ms Control mode:[S]

Pn311 Soft-Start DEC Time o Address: 0x0311
Default: 200 Range: 0~10000 Unit: 1ms Control mode:[S]

Set the acceleration time and deceleration time to convert a step speed
reference into a smoother ACC/DEC speed reference.

I [
Motor
speed I I

Speed
command

Pn310: The time required for the motor to reach the maximum speed of the
motor from the stop state.

Description | Pn311: The time required for the motor to reach the motor stop from the
maximum speed.

The actual acceleration and deceleration time is calculated by the following
formula:

Max. speed  — g cosiiein,
Target speed s—— :".

Actual : Actual
ACC : DEC

ie 1310 » le Padil »

Pn313 Zero Clamping Velocity Level © Address: 0x0313

Default: 10 Range: 0~10000 Unit: rpm Control mode:[S]
Set this function to lock the servo drive when the zero-position clamping
signal (/ZCLAMP) is on and the speed reference is lower than this setting
Description here. At this time, the servo unit internally forms a position loop, and the speed
command will not be taken. And it can be used for speed control systems when
a position loop has yet to be configured in the host controller.
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Caution

e When the servo motor is clamped at zero position, it maintains a =1 pulse
& fluctuation. Even if forced to rotate by external torque, it will return to the
zero position.

Pn314 Max Zero Clamping Compensation Velocity © Address: 0x0314

Default: 1000 Range: 50~10000 Unit: rpm Control mode:[S]
Set to limit the maximum speed during return when the servomotor is fixed in
the zero position and moves by external force.

Description

Pn317 /TGON Signal Width © Address: 0x0317
] Control
Default: 20 Range: 1~10000 Unit: rpm
mode:[PI[SI[T]

Set the valid motor speed feedback range during which / TGON will be output.

Motor feedback

speed
Rotation
detection
et /
. . # Time
Description i /

Pn318 Max. Motor Speed o Address: 0x0318

Default: 10000 Range: 0~10000 Unit: rpm Control mode:[PI[S]
Set the maximum running speed of the servo motor.

Description | When this setting is greater than the maximum motor speed, take the latter as
the actual maximum speed.
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Pn320 /V-CMP Signal Width o Address: 0x0320
. Control
Default: 10 Range: 0~100 Unit: rpm
mode:[PI[SI[T]
Set to tell whether the actual speed reaches the speed reference.
If the deviation value between the motor feedback speed and the speed
reference is within this setting, it means that the user speed is reached, and the
output terminal assigned to /V-CMP signal outputs a high level(ON).
Example: Pn320=50rpm, the target speed is 2000rpm, the motor speed is in the
range of 1950rpm~2050rpm, then /V-CMP signal is sent.
Description Ty [ A ol b -
speed = = }[ _____ -
[ L
| |
| speed |
[ [
J ! Tim:
I I
VP oy [ o l orr
4.3.5 Torque Parameters (Pn4xx)
Pn400 Torque Control 1 ] Address: 0x0400
Default: .
Range: 0x0000~0x0045 Unit: N/A Control mode:[T]
0x0020
Torque reference source
0 Funcode Pn410
1 Reserved -
2 Reserved -
Torq Reference
TorgA
B source
St 0-th bit 0 0 Pn409.X setting
etting
3 Mixed sources 0 1 Pn409.Y setting
1 0 Pn409.Z setting
Pn409.W
1 1 .
setting
A Single-trigger
mode
5 CANopen -
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Torque mode-velocity limit source
0 Reserved -
1 Reserved -
1-st bit 2 Funcode Pn415 setting
. OFF: Pn415
3 DI terminals
ON: Pn416
Torque o )
Positive: Pn415 setting
4 reference ) ]
S Negative: Pn416 setting
direction
2-nd bit
Reserved parameter (Do not change)
3-rd bit
W Reserved parameter (Do not change)

Torque Reference 2™ Low-pass Filter OFF
Pn401 o Address: 0x0401
Frequency
Default: 5000 Range: 100~5000 Unit: Hz Control mode:[T|

Description | This function is invalid when set to 5000.

Pn402 Torque Reference 2™ Low-pass Filter Q Value @ Address: 0x0402
Default: 0.50 Range: 0.50~1.00 Unit: N/A Control mode:[T]
Pn403 Torque Reference Direction @ Address: 0x0403
Default: 0x0000 Range: 0x0000~0x0001 Unit: N/A Control mode:[T!
Setpoint Description Comment
0 Positive logic -
1 Negative logic -
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Caution
e Pn403 and external terminal signal (/TPR-D) are valid for torque references
from the internal register.
e The logic for combining Pn403 with the external terminal signal (/TPR-D) is
as follows (CCW direction as positive):
. Actual
Target External Terminal
Pn403.X Reference
Torque Reference TPR-D o
Direction
0 FWD
OFF
N 1 REV
Positive reference
0 REV
ON
1 FWD
0 REV
OFF
Negative 1 FWD
reference 0 FWD
ON
1 REV
Pn404 Torque Reference Filter Time o Address: 0x0404
Default: 0.00 Range: 0.00~655.35 Unit: ms Control mode:[T|
Set to apply a Ist order low-pass filter to the torque reference to smooth it.
Unfiltered
Torque .JL torque
100%
Description 3. 2% |- . ks Filtered
| torque
! »
I Time (ms)
Pntod
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Pn409 Torque Control 3 o Address: 0x0409
Default: 0x0000 Range: 0x0000~0x2222 Unit: N/A Control mode:[T]
0-th bit Torque reference source 1
0 Funcode (Pn410)
1-st bit Torque reference source 2
0 Funcode (Pn411)
Setting :
2-nd bit Torque reference source 3
0 Funcode (Pn412)
3-rd bit Torque reference source 4
W 0 Funcode (Pn413)
Pn410 Internal Torque Reference 1 o Address: 0x0410
Default: 0.0 Range: -500.0~500.0 Unit: % Control mode:[T]
Pn411 Internal Torque Reference 2 o Address: 0x0411
Default: 0.0 Range: -500.0~500.0 Unit: % Control mode:[T]
Pn412 Internal Torque Reference 3 o Address: 0x0412
Default: 0.0 Range: -500.0~500.0 Unit: % Control mode:[T]
Pn413 Internal Torque Reference 4 o Address: 0x0413
Default: 0.0 Range: -500.0~500.0 Unit: % Control mode:[T]
Pn415 Torque Mode Internal Speed Limit 1 o Address: 0x0415
Default: 1000 Range: 0~10000 Unit: rpm Control mode:[T]
Pn416 Torque Mode Internal Speed Limit 2 o Address: 0x0416
Default: 1000 Range: 0~10000 Unit: rpm Control mode:®
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Pn420 Torque Reference Coincidence o Address: 0x0420
Default: 100.0 Range: 0.0~500.0 Unit: % Control mode:[PI[SI[T]
Pn421 Torque Reference Coincidence Window o Address: 0x0421
) Control
Default: 5 Range: 0~1000 Unit: ms
mode: [PI[SI[T]

When the torque output from the drive is greater than the set target torque for
the set time here, the target torque arrival signal is output.

Actual

torque
i Pn420
Description ] T

Pn421

Pn430 Torque Control 2 o Address: 0x0430
Default: 0x0001 Range: 0x0000~0x0013 Unit: N/A Control mode:[T]
Single torque reference trigger mode
0-th bit 0 Low level
1 Rising edge
2 High level
3 Falling edge
. 1-st bit Torque mode control priority
Setting 0 Speed first
1 Torque first
2-nd bit
Reserved parameter (Do not change)
3-rd bit
W Reserved parameter (Do not change)

4.3.6 Auxiliary Parameters (Pn5xx)

Pn500 JOG Speed o Address: 0x0500
Control
Default: 200 Range: 0~3000 Unit: rpm
mode:[PJ[SI[T]
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Pn502 Program JOG Operation Mode o Address: 0x0502
) Control
Default: 0x0000 | Range: 0x0000~0x0005 Unit: N/A
mode:[PI[SI[T]

Program JOG operation mode

(Wait Pn535 — Forward move Pn531) x Move
count Pn536
(Wait Pn535 — Reverse move Pn531) x Move
count Pn536
(Wait Pn535 — Forward move Pn531) x Move
count Pn536
(Wait Pn535 — Reverse move Pn531) x Move
count Pn536

. (Wait Pn535 — Reverse move Pn531) x Move
0-th bit count Pn536
3 (Wait Pn535 — Forward move Pn531) x Move
count Pn536
(Wait Pn535 — Forward move Pn531 — Wait
Pn535 — Reverse move Pn531) x Move count
Setting Pn536
Pn535—Reverse Pn531)xPn536
(Wait Pn535 — Reverse move Pn531 — Wait
Pn535 — Forward move Pn531) x Move count
5 | Pn536
(Wait Pn535 — Forward move Pn531) x Move
count Pn536

1-st bit
Reserved parameter (Do not change)

2-nd bit
Reserved parameter (Do not change)

3-rd bit

W Reserved parameter (Do not change)

Pn503 Program JOG Travel Distance o | Address: 0x0503%

Unit: Reference Control

Default: 60000 Range: 1~1073741824 )
unit mode:[PI[SI[T]
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Pn505 Program JOG ACC/DEC Time o Address: 0x0505
Control
Default: 100 Range: 2~10000 Unit: ms
mode:[PI[SI[T]
Pn506 Program JOG Delay @ Address: 0x0506
Control
Default: 100 Range: 0~10000 Unit: ms
mode:[PI[SI[T]
Pn507 Program JOG Move Count o Address: 0x0507
Control
Default: 1 Range: 0~1000 Unit: times
mode:[PISIT]
Description | Set the cycle times during jogging programs.
Caution
& e When Pn502 is set to 2 or 3 and Pn507 is set to 0, the JOG is invalid.
e IfPn507 =0, move count is unlimited.

Pn508 Program Jog Velocity o Address: 0x0508
] Control
Default: 500 Range: 1~10000 Unit: rpm
mode:[PI[SI[T]

4.3.7 Terminal Parameters(Pn6xx)

Pn600 X Terminal Filter Time o Address: 0x0600
i Control
Default: 2 Range: 0~3000 Unit: ms
mode: [PI[SI[T]
Set the filter time for external signals input to the drive from the X terminals.
Example: When Pn600 filter time is 2ms, signals smaller than 2ms are filtered
out.
as e
Description Terminal X signal ’ ‘
(unfiltered)
Terminal X signal éin: {
(filtered) -—
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Caution

AN

e This filter time setting is valid for X1~X4;
e The monitoring function code Un100 monitors filtered DI terminals.

Pn601

X Terminal IN1 Configuration

o Address: 0x0601

Default: 0x0001 Range: 0x0000~0x112F Unit: N/A Control
mode:[PI[SIT]
Assigned value
0-th bit 1-st bit % OFF
01
See Appendix 1 Terminal X Functions
2F
Setting 7_nd bit Input terminal contact property
0 Normally open (NO)
1 Normally closed (NC)
3-rd bit Input terminal signal source
W 0 External hardware terminal X1
1 Pn630.Bit0
Pn602 X Terminal IN2 Configuration @ Address: 0x0602

Default: 0x0002

Setting

Range: 0x0000~0x112F Unit: N/A Control
mode:[PI[SIT]
Assigned value
0-th bit 1-st bit 00 OFF
01
See Appendix 1 Terminal X Functions
2F
2-nd bit Input terminal contact property
0 Normally open (NO)
1 Normally closed (NC)

Input terminal signal source

External hardware terminal X2

Pn630.Bitl
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Pn603

X Terminal IN3 Configuration

o Address: 0x0603

Default: 0x0003 Range: 0x0000~0x112F Unit: N/A Control
mode:[PJ[SI[T]
Assigned value
0-th bit 1-st bit % OFF
01
See Appendix 1 Terminal X Functions
2F
Setting 7_nd bit Input terminal contact property
0 Normally open (NO)
1 Normally closed (NC)
3-rd bit Input terminal signal source
W 0 External hardware terminal X3
1 Pn630.Bit2
Pn604 X Terminal IN4 Configuration o Address: 0x0604

Default: 0x0005

Range: 0x0000~0x112F

Control

mode: [PJ[SI[T]

Unit: N/A

0-th bit 1-st bit 00
01
2F

Assigned value

OFF

See Appendix 1 Terminal X Functions

Setting

Input terminal contact property

2-nd bit
0 Normally open (NO)
1 Normally closed (NC)
3-rd bit Input terminal signal source
0 External hardware terminal X4
W
1 Pn630.Bit3
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Pn611

Y Terminal OUT1 Configuration

o Address: 0x0611

i Control
Default: 0x0001 Range: 0x0000~0x110F Unit: N/A
mode:[PI[SI[T]
Assigned value
0-th bit 1-st bit 00
See Appendix 2 Terminal Y Functions
OF
. Output terminal contact propert
0 Normally open (NO)
1 Normally closed (NC)
3-rd bit Output terminal signal source
1 Pn631.Bit0
Pn612 Y Terminal OUT2 Configuration o Address: 0x0612
) Control
Default: 0x0002 Range: 0x0000~0x110F Unit: N/A
mode:[PI[SI[T]
Assigned value
0-th bit 1-st bit 00
See Appendix 2 Terminal Y Functions
OF
. Output terminal contact propert
Setting 2-nd bit 2 S
0 Normally open (NO)
1 Normally closed (NC)
3-rd bit Output terminal signal source
1 Pn631.Bitl
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Pn630 Internal Setting on X Terminal o Address: 0x0630
' Control
Default: 0x0000 Range: 0x0000~0x03FF Unit: N/A
mode:[PJ[SI[T]
Group 1
Bitl X2
i \%
Bit2 vX3
Bit3 vX4
Group 2
‘ 1-st bit Bit4 Reserved
Setting Bit5 Reserved
Bit6 Reserved
Bit7 Reserved
2-nd bit Group 3
Bit8 Reserved
3-rd bit
W Reserved parameter (Do not use)
Pn631 Internal Setting on Y Terminal o Address: 0x0631
) Control
Default: 0x0000 Range: 0x0000~0x003F Unit: N/A
mode:[PI[SIT]
Group 1
. Bi Y1
0-th bit 1t0 status
Bitl Y?2 status
Bit2 Reserved
Bit3 Reserved
. 1-st bit Group 2
Description Bit4 Reserved
Bit5 Reserved
2-nd bit
Reserved parameter (Do not use)
3-rd bit
W Reserved parameter (Do not use)
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4.3.8 Expansion Parameters (Pn7xx)

Pn702 Advance Tuning Range Address: 0x0702
Control
Default: 3.0 Range: 0.5~10.0 Unit: Turn
mode:[PI[SIT]
Pn705 Inertia Recognition Initial Value Address: 0x0705
Control
Default: 300 Range: 0~20000 Unit: %
mode:[PI[SIT]

Pn706

Vibration Detection Level in Inertia Detection

Address: 0x0706

Default: 250

Range: 0~5000

Unit: rpm

Control

mode:[P![SI[T]

Pn720% EasyFFT Sweep Start Frequency Address: 0x0720
Control
Default: 400 Range: 1~5000 Unit: Hz
mode:[PI[SIT]
Pn7213% EasyFFT Sweep End Frequency Address: 0x0721
Control
Default: 4000 Range: 50~5000 Unit: Hz
mode:[PI[SIT]

Pn722 %

EasyFFT Resonance Frequency Lower Limit

Address: 0x0722

Default: 500

Range: 50~5000

Unit: Hz

Control

mode:[P![SI[T]

Pn723 % EasyFFT Scanning Torque Reference Range Address: 0x0723
) Control
Default: 15 Range: 1~800 Unit: %
mode:[PI[SI[T]
Description Set the amplitude value for the EasyFFT scanning torque references.
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Pn7403% Velocity Ripple Compensation o Address: 0x0740
i Control
Default: 0x0000 Range: 0x0000~0x0011 Unit: N/A
mode:[PI[SIT]
0-th bit Velocity ripple compensation enable
0 OFF
1 ON
1-st bit Activation condition
0 Velocity reference
Setting 1 Motor speed
2-nd bit
Reserved parameter (Do not use)
3-rd bit
Reserved parameter (Do not use
W Y ( )
Description | Set to turn the velocity ripple compensation on and off.

Pn741 Velocity Ripple Compensation Velocity ] Address: 0x0741
Control
Default: 0 Range: 0~10000 Unit: rpm
mode: [PI[SI[T]

When the speed ripple compensation function is enabled, even when the speed
reference is 0 or the motor speed is 0, this compensation will still be processed.
So users need to set the valid speed level to trigger the compensation function.

Command given

Description -
Pn741 el o - —— e -

| G0

| | | [
Pn742 3% Velocity Ripple Compensation Gain [ Address: 0x0742

. Control
Default: 80 Range: 0~100 Unit: %
mode:[PI[SIT]
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Pn743 3% Ist Order Ripple Frequency [ Address: 0x0743
Control
Default: 0 Range: 0~100 Unit: N/A
mode:[PJ[SI[T]
Pn744 3% Ist Order Ripple Amplitude [ Address: 0x0744
Control
Default: 0.0 Range: -10.0%~10.0% Unit: %
mode:[PI[SIT]
Pn745 < Ist Order Ripple Phase ] Address: 0x0745
i Control
Default: 0 Range: 0~360 Unit: °(deg)
mode:[PI[SIT]
Pn746 < 2nd Order Ripple Frequency ] Address: 0x0746
Control
Default: 0 Range: 0~100 Unit: N/A
mode:[PI[SIT]
Pn7473% 2nd Order Ripple Amplitude [ Address: 0x0747
Control
Default: 0.0 Range: -10.0%~10.0% Unit: %
mode:[PJ[SI[T]
Pn7483% 2nd Order Ripple Phase [ Address: 0x0748
Control
Default: 0 Range: 0~360 Unit: °(deg)
mode:[PI[SIT]
Pn749 < 3rd Order Ripple Frequency ] Address: 0x0749
Control
Default: 0 Range: 0~100 Unit: N/A
mode:[PI[SIT]
Pn74A°% 3rd Order Ripple Amplitude ] Address: 0x074A
Default: 0.0 R 10.0%~10.0% Unit: % Control
efault: 0. ange: -10.0%~10. nit:
s ’ ’ ’ mode:[PI[SIT]
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Pn74B % 3rd Order Ripple Phase ] Address: 0x074B
i Control
Default: 0 Range: 0~360 Unit: °(deg)
mode:[PJ[SI[T]
Pn74C 3% 4th Order Ripple Frequency ] Address: 0x074C
Control
Default: 0 Range: 0~100 Unit: N/A
mode:[PI[SIT]
Pn74D % 4th Order Ripple Amplitude ] Address: 0x074D
Control
Default: 0.0 Range: -10.0%~10.0% Unit: %
mode:[PI[SIT]
Pn74E % 4th Order Ripple Phase ] Address: 0x074E
Default: 0 R 0~360 Unit: °(deg) Control
efault: ange: 0~ nit: °(de
s s mode:[PI[SI[T]
Pn755 Field Weakening Control o Address: 0x0755
Control
Default: 0x0001 Range: 0x0000~0x0001 Unit: N/A
mode:[PJ[SIT]
0-th bit Field weakening control enable
0 OFF
1 ON
1-st bit
Reserved parameter (Do not use)
Setting
2-nd bit
Reserved parameter (Do not use)
3-rd bit
W Reserved parameter (Do not use)
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Pn756 Field Weakening Control Proportional Gain o Address: 0x0756
i Control
Default: 30 Range: 10~1000 Unit: Hz
mode:[PI[SIT]
Pn757 Field Weakening Control Integral Time o Address: 0x0757
Control
Default: 16 Range: 10~1000 Unit: us
mode:[PI[SI[T]
Pn758 Field Weakening Control Integral Upper Limit o Address: 0x0758
) Control
Default: 100 Range: 0~200 Unit: %
mode:[PI[SI[T]
Pn759 Field Weakening Control Voltage o Address: 0x0759
) Control
Default: 115 Range: 50~150 Unit: %
mode:[PI[SIT]
Pn75A Max. Field Weakening Control Current o Address: 0x075A
. Control
Default: 95 Range: 50~150 Unit: %
mode:[PI[SIT]
Pn75B Field Weakening-Main Circuit Voltage Filter Time o Address: 0x075B
Control
Default: 2.0 Range: 1.0~10.0 Unit: ms
mode:[PI[SI[T]
o Set the number of moving average filters on the DC voltage used for weak
Description . .
magnetic calculations.

Pn781 > Drive Bus Overvoltage Level [ | Address: 0x0781
) Control
Default: by model Range: 0~1000 Unit: V
mode:[PI[SI[T]

® Set the bus over-voltage threshold so that when the bus voltage is greater
than this setting, the drive will report over-voltage error.

® For DC 48V model, the default overvoltage level is 85V, and the setting
range is 80V~90V.

Note: Do not modify this parameter without manufacturer approval, or it may

cause irreversible damage to the machine!

Description
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Pn782 %

Drive Regen Braking Level

Address: 0x0782

Default: by model

Range: 0~1000

Unit: V

Control

mode: [P][SI[T]

Description

® Set the DC bus voltage threshold for regenerative braking. When

exceeded, the drive dissipates energy to reduce the DC bus voltage.

® For DC 48V models: Defaulted to 75V (range: 70V~80V).

Pn783 %

Regen Braking Hysteresis Band Width

Address: 0x0783

Default: by model

Range: 0~50

Unit: V

Control

mode:[P![SIT]

® For DC 48V models, the default value is 3V.
o ® Set this to effectively reduce frequent regenerative braking and prevent DC
Description bus voltage relief. But a large value may cause great fluctuations in the DC
bus.
Pn784 % Drive Bus Undervoltage Level Address: 0x0784

Default: by model

Range: 0~500

Unit: V

Control

mode:[P![SIT]

Description

Set the bus under-voltage threshold so that when the bus voltage is lower
than this setting, the drive will report under-voltage error.

® For DC 48V model, the default value of drive undervoltage point is 18V,
and the setting range is 18V~20V.
Pn785 % Drive Bus Undervoltage Filter Time Address: 0x0785
) Control
Default: 10 Range: 0~2000 Unit: ms
mode: [PI[SI[T]
Pn786 % Drive Bus Undervoltage Alarm Level Address: 0x0785
Control
Default: by model Range: 0~1000 Unit: V
mode: [PI[SIT]

Description

value, it will report undervoltage alarm.

® Set the bus undervoltage level so when the bus voltage is lower than this

® For DC 48V models, the drive undervoltage alarm value defaults to 20V.
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Pn788 Max. Motor Speed Tuning | Address: 0x0788

Control

Default: 0 Range: 0~2 Unit: 100rpm
mode:[PI[SI[T]

Pn790 % Motor Code o Address: 0x0790

Control

mode:[P/[SI[T]

Used to set the motor type assigned to the drive, the specific code setting value
is based on the motor nameplate only for photoelectric incremental encoder
motors.

® Serial encoder motor (factory value): 0x1000.

When this function code is set to 0x1000, the drive recognizes the encoder
type by itself. Currently, only Nikon 24-bit encoders and Tamagawa 17-bit or
23-bit encoders are supported. At the same time, the drive will update the
corresponding recognized encoder to function code Pn791.

Note: When Pn790 is set to 0x1000, the Pn791 is invalid.

® [ncremental encoder motor (set according to ID value)

® (Custom serial encoder motor: 0x3000

When this function code is set to 0x3000, the drive performs serial
communication processing based on the encoder specified by function code
Pn791.

Default: by model Range: 0x0000~0xFFFF Unit: N/A

Description

Pn791 % Encoder Control o Address: 0x0791

Control

Default: by model Range: 0x0000~0x000A Unit: N/A
mode:[PI[SIT]

Encoder type

Non-complementary incremental encoder

(2500 PPR)

Complementary incremental encoder (2500
PPR)

0-th bit
Setting

Tamagawa 17-bit absolute encoder

Tamagawa 23-bit absolute encoder

Nikon 20-bit single-turn encoder

Nikon 20-bit multi-turn encoder

Nikon 24-bit single-turn encoder

Nikon 24-bit multi-turn encoder

e BN B e N RV, I N BV I )

Serial incremental encoder (10000 lines)
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1-st bit
Reserved parameter (Do not use)

2-nd bit
Reserved parameter (Do not use)

3-rd bit

W Reserved parameter (Do not use)

Description | Set the encoder type.

Notes
e When using an absolute encoder, set the value in Pn790 [Motor Code] to
1000, and set Pn791 [Encoder Type] according to the actual encoder

installed.
& e When the value set in Pn790 indicates an incremental encoder, Pn791
setting is invalid and the encoder type is set automatically.
e Pn790 has the highest priority. The driver automatically determines the
encoder type based on the value in Pn790.

Pn792 3% Motor Zero Magnetic Pole Position o Address: 0x0792
) Control
Default: by model Range: -360~360 Unit: °©
mode: [PI[SI[T]

Set to display the reference position of the motor's zero pole. The auxiliary
Description | function Fn080 will update this after identification, and it is exclusively used
for serial encoders.

Pn793 % Position Sensor Resolution ] Address: 0x0793 %

Default: 10000 Range: 1~23! Unit: N/A Control mode:[PI[SITI
Set the encoder resolution for customized motor parameters. For incremental
encoders, the setting should be 4 times higher.

Example: Incremental encoder is 2500 PPR, then the value of position sensor
resolution is 10000.

Description
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Pn795 % Incremental Encoder Control o Address: 0x0795
Default: 0x0000 Range: 0x0000~0x0111 Unit: N/A Control mode:[P]
0-th bit Hall WVU angle values
0 Internal factory values
1 External Pn796~Pn79B values
1-st bit Encoder Z latch value
0 Internal factory values
Setting 1 External Pn79C value
7-nd bit Incremental encoder resolution
0 Internal factory values
1 External Pn793 value
3-rd bit
W Reserved parameter (Do not use)

Description | Set the encoder type.

Angle Value (Incremental Encoder Hall WVU = 1
Pn796 % n Address: 0x0796
(001))
Control
Default: 240.0 Range: 0.0~359.9 Unit:
mode:[PI[SI[T]
Angle Value (Incremental Encoder Hall WVU =
Pn797 % [ Address: 0x0797
2 (010))
Default: ) Control
Range: 0.0~359.9 Unit: °©
0.0 mode:[PI[SI[T]
Angle Value (Incremental Encoder Hall WVU
Pn798 % ] Address: 0x0798
=3(011))
Default: ) Control
Range: 0.0~359.9 Unit: °©
300.0 mode:[PI[SI[T]
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Pn799 %

Angle Value (Incremental Encoder Hall WVU =4

(100))

Address: 0x0799

Default: 120.0

Range: 0.0~359.9

Unit: °

Control

mode:[P![SIT]

Pn79A X%

Angle Value (Incremental Encoder Hall WVU =5

(101))

Address: 0x079A

Default: 180.0

Range: 0.0~359.9

Unit: °

Control

mode:[P![SI[T]

Angle Value (Incremental Encoder Hall WVU = 6

Pn79B % Address: 0x079B
(110))
Control
Default: 60.0 Range: 0.0~359.9 Unit: °
mode: [PI[SI[T]
Pn79C>% Incremental Encoder Z-Signal Angle Value @ Address: 0x079C
Control
Default: 330.0 Range: 0.0~359.9 Unit: °©
mode: [PI[SI[T]
Pn79E Reserved ] Address: 0x079E
Control
Default: 0000 Range: 00000~65535 Unit: N/A
mode: [PI[SI[T]
Pn79F User Password o Address: 0x079F
Control
Default: 0x0000 Range: 0x0000~0xFFFF Unit: N/A
mode:[PI(SIT
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4.3.9 Motion Control Parameters (Pn8xx)

Pn800 Internal Position Reference [ Address: 0x0800
Default: 0x0000 Range: 0x0000~0x0000 Unit: N/A Control mode:[P]
0-th bit Internal position reference source
0 Internal Pr reference
1-st bit
Reserved parameter (Do not use)
Sene ) nd bit
Reserved parameter (Do not use)
3-rd bit
Reserved parameter (Do not use)
W
Pn802 Internal Pr Reference Mode o Address: 0x0802
Default: 0x0000 Range: 0x0000~0x1113 Unit: N/A Control mode:[P]
Internal position operation mode
Single segment (X terminal or
0-th bit 0 communication)
1 Single cycle and stop
2 Cyclic
3 Sequential
1-st bit Remaining path handling
0 Finish the remaining path
Setting 1 Restart from path 1
Single-segment operation update
2-nd bit 0 Non-immediate update
Immediate update after communication
: reference
Absolute position start
3-rd bit 0 Post-homing motor position
Wi Pn296 [ Absolute Zero Multi-turn Value]
1 and Pn297 [Absolute Zero Single-turn
Value]
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® When Pn802.Z=0, the DI or communication-based Pr commands are
buffered until and the system finishes the current command, then the Pr
Description commands are retrieved.
® When Pn802.Z=1, the communication-based Pr command is executed
immediately.
Pn803 Pr Reference End Path o Address: 0x0803
Default: 1 Range: 1~15 Unit: N/A Control mode:[P]
Pn804 Sequential Pr Reference Start Path o Address: 0x0804
Default: 1 Range: 0~15 Unit: N/A Control mode:[P]
(DThe first round of sequential run starts at Pr1 and runs to the path indicated
by Pn803;
Descrinti (@1f Pn804=0 or Pn804 > Pn803, the sequence runs for 1 cycle and then stops.
escription (3If Pn804<Png803, the first round is followed by cyclic operation, and the
starts from Pn804;
(@The enable signal CTRG is valid at high level.
Pn806 Single Pr Reference Communication o Address: 0x0806
Default: 10000 Range: 0~65535 Unit: N/A Control mode:[P]

(D When DI terminal switching is valid, input 1~15 to trigger the
corresponding Pr path, and input 1000 to stop the current operation mode at
Description | once.

(2 When in position mode, input 0 to trigger home and input 1000 to stop
homing at once.
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Pn810

Pr Reference-Path1 Control Word L

o Address: 0x0810

Default: 0x0000

Range: 0x0000~0x0121 Unit: N/A

Control mode:[P!

0-th bit

Pr reference type

Position control

Constant-speed control

Position control type

0-th bit

1-st bit Incremental position
Absolute position
Setting Relative position
7_nd bit Speed control unit
In 0.1rpm
In PPS
3-rd bit
W Reserved parameter (Do not use)
Pn811 Pr Reference-Path 1 Control Word H o Address: 0x0811
Default: 0x0000 Range: 0x0000~0x7777 Unit: N/A Control mode:[P]
ACC time

Set the acceleration time via function

codes Pn890~Pn&9F.

Setting

1-st bit

DEC time

Set the deceleration time via function
codes Pn890~Pn89F.

2-nd bit

Internal target speed

Set the internal target speed via

function codes Pn8B0~Pn&BF.

3-rd bit
W

Delay time (pause)

Set the delay time via function codes
Pn8AO~Pn8AF.
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Pn812 PR1 Data o | Address: 0x0812%
Default: 0 Range: -231~231-1 Unit: N/A Control mode:[P]
Pn814 PR2 Control Word L o Address: 0x0814
Default: 0x0000 Range: 0x0000~0x0121 Unit: N/A Control mode:[P]
Pn815 PR2 Control Word H o Address: 0x0815
Default: 0x0000 Range: 0x0000~0x7777 Unit: N/A Control mode:[P]
Pn816 PR2 Data o Address: 0x0816%
Default: 0 Range: -231~231-1 Unit: N/A Control mode:[P]
Pn818 PR3 Control Word L @ Address: 0x0818
Default: 0x0000 Range: 0x0000~0x0121 Unit: N/A Control mode:[P]
Pn819 PR3 Control Word H @ Address: 0x0819
Default: 0x0000 Range: 0x0000~0x7777 Unit: N/A Control mode:[P]
Pn81A PR3 Data o | Address: 0x081 A%
Default: 0 Range: -231~231-1 Unit: N/A Control mode:[P]
Pn81C PR4 Control Word L @ Address: 0x081C
Default: 0x0000 Range: 0x0000~0x0121 Unit: N/A Control mode:[P]
Pn81D PR4 Control Word H o Address: 0x081D
Default: 0x0000 Range: 0x0000~0x7777 Unit: N/A Control mode:[P]
Pn81E PR4 Data o | Address: 0x081E%
Default: 0 Range: -231~231-1 Unit: N/A Control mode:[P]
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Pn820 PR5 Control Word L o Address: 0x0820
Default: 0x0000 Range: 0x0000~0x0121 Unit: N/A Control mode:[P]
Pn821 PR5 Control Word H o Address: 0x0821
Default: 0x0000 Range: 0x0000~0x7777 Unit: N/A Control mode:[P]
Pn822 PRS5 Data o Address: 0x0822%
Default: 0 Range: -231~231-1 Unit: N/A Control mode:[P]
Pn824 PR6 Control Word L @ Address: 0x0824
Default: 0x0000 Range: 0x0000~0x0121 Unit: N/A Control mode:[P]
Pn825 PR6 Control Word H @ Address: 0x0825
Default: 0x0000 Range: 0x0000~0x7777 Unit: N/A Control mode:[P]
Pn826 PR6 Data o Address: 0x0826%
Default: 0 Range: -231~231-1 Unit: N/A Control mode:[P]
Pn828 PR7 Control Word L @ Address: 0x0828
Default: 0x0000 Range: 0x0000~0x0121 Unit: N/A Control mode:[P]
Pn829 PR7 Control Word H 0 Address: 0x0829
Default: 0x0000 Range: 0x0000~0x7777 Unit: N/A Control mode:[P]
Pn82A PR7 Data o Address: 0x082A %
Default: 0 Range: -231~231-1 Unit: N/A Control mode:[P]
Pn82C PR8 Control Word L o Address: 0x082C
Default: 0x0000 Range: 0x0000~0x0121 Unit: N/A Control mode:[P]
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Pn82D PR8 Control Word H o Address: 0x082D
Default: 0x0000 Range: 0x0000~0x7777 Unit: N/A Control mode:[P]
Pn82E PR8 Data o Address: 0x082E%
Default: 0 Range: -231~231-1 Unit: N/A Control mode:[P]
Pn830 PR9 Control Word L o Address: 0x0830
Default: 0x0000 Range: 0x0000~0x0121 Unit: N/A Control mode:[P]
Pn831 PR9 Control Word H @ Address: 0x0831
Default: 0x0000 Range: 0x0000~0x7777 Unit: N/A Control mode:[P]
Pn832 PR9 Data o Address: 0x0832%
Default: 0 Range: -231~231-1 Unit: N/A Control mode:[P]
Pn834 PR10 Control Word L @ Address: 0x0834
Default: 0x0000 Range: 0x0000~0x0121 Unit: N/A Control mode:[P]
Pn835 PR10 Control Word H o Address: 0x0835
Default: 0x0000 Range: 0x0000~0x7777 Unit: N/A Control mode:[P]
Pn836 PR10 Data o Address: 0x0836%
Default: 0 Range: -231~231-1 Unit: N/A Control mode:[P]
Pn838 PR11 Control Word L @ Address: 0x0838
Default: 0x0000 Range: 0x0000~0x0121 Unit: N/A Control mode:[P]
Pn839 PR11 Control Word H o Address: 0x0839
Default: 0x0000 Range: 0x0000~0x7777 Unit: N/A Control mode:[P]
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Pn83A PR11 Data o Address: 0x083A%
Default: 0 Range: -231~231-1 Unit: N/A Control mode:[P]
Pn83C PR12 Control Word L o Address: 0x083C
Default: 0x0000 Range: 0x0000~0x0121 Unit: N/A Control mode:[P]
Pn83D PR12 Control Word H o Address: 0x083D
Default: 0x0000 Range: 0x0000~0x7777 Unit: N/A Control mode:[P]
Pn83E PR12 Data o Address: 0x083Ex
Default: 0 Range: -231~231-1 Unit: N/A Control mode:[P]
Pn840 PR13 Control Word L 0 Address: 0x0840
Default: 0x0000 Range: 0x0000~0x0121 Unit: N/A Control mode:B
Pn841 PR13 Control Word H 0 Address: 0x0841
Default: 0x0000 Range: 0x0000~0x7777 Unit: N/A Control mode:[P]
Pn842 PR13 Data o Address: 0x0842%
Default: 0 Range: -231~231-1 Unit: N/A Control mode:[P]
Pn844 PR14 Control Word L 0 Address: 0x0844
Default: 0x0000 Range: 0x0000~0x0121 Unit: N/A Control mode:[P]
Pn845 PR14 Control Word H 0 Address: 0x0845
Default: 0x0000 Range: 0x0000~0x7777 Unit: N/A Control mode:[P]
Pn846 PR14 Data o Address: 0x0846%
Default: 0 Range: -231~231-1 Unit: N/A Control mode:[P]
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Pn848 PR15 Control Word L o Address: 0x0848
Default: 0x0000 Range: 0x0000~0x0121 Unit: N/A Control mode:[P]
Pn849 PR15 Control Word H o Address: 0x0849
Default: 0x0000 Range: 0x0000~0x7777 Unit: N/A Control mode:[P]
Pn890 ACC/DEC Time 0 o Address: 0x0890

Default: 30 Range: 0~65500 Unit: ms Control mode:[P]

Set the Pr reference acceleration and deceleration time between

Description 0rpm~3000rpm, the same below.

Pn891 ACC/DEC Time 1 o Address: 0x0891
Default: 50 Range: 0~65500 Unit: ms Control mode:[P]
Pn&92 ACC/DEC Time 2 @ Address: 0x0892
Default: 200 Range: 0~65500 Unit: ms Control mode:[P]
Pn&93 ACC/DEC Time 3 @ Address: 0x0893
Default: 300 Range: 0~65500 Unit: ms Control mode:[P]
Pn&94 ACC/DEC Time 4 @ Address: 0x0894
Default: 500 Range: 0~65500 Unit: ms Control mode:[P]
Pn895 ACC/DEC Time 5 @ Address: 0x0895
Default: 600 Range: 0~65500 Unit: ms Control mode:[P]
Pn&96 ACC/DEC Time 6 @ Address: 0x0896
Default: 800 Range: 0~65500 Unit: ms Control mode:[P]
Pn897 ACC/DEC Time 7 @ Address: 0x0897
Default: 900 Range: 0~65500 Unit: ms Control mode:[P]

104



Parameter Description RB300 Series Integrated Servo Drive Manual

Pn898 Pr Reference-Delay Time 0 o Address: 0x0898
Default: 0 Range: 0~60000 Unit: ms Control mode:[P]
Description Set the delay time after a Pr reference is finished, the same below.
Pn899 Pr Reference-Delay Time 1 o Address: 0x0897
Default: 100 Range: 0~60000 Unit: ms Control mode:[P]
Pn89A Pr Reference-Delay Time 2 o Address: 0x089A
Default: 200 Range: 0~60000 Unit: ms Control mode:[P]
Pn89B Pr Reference-Delay Time 3 o Address: 0x089B
Default: 400 Range: 0~60000 Unit: ms Control mode:[P]
Pn89C Pr Reference-Delay Time 4 o Address: 0x089C
Default: 500 Range: 0~60000 Unit: ms Control mode:[P]
Pn89D Pr Reference-Delay Time 5 o Address: 0x089D
Default: 800 Range: 0~60000 Unit: ms Control mode:[P]
Pn89E Pr Reference-Delay Time 6 o Address: 0x089E
Default: 1000 Range: 0~60000 Unit: ms Control mode:[P]
Pn89F Pr Reference-Delay Time 7 o Address: 0x089F
Default: 1500 Range: 0~60000 Unit: ms Control mode:[P]
Pn8AO Internal Target Velocity 0 o Address: 0x08A0
Default: 20.0 Range: 0.0~6000.0 Unit: rpm Control mode:[P]
Description Set the speed target in PR mode, the same below.
Pn8A2 Internal Target Velocity 2 o Address: 0x08A2
Default: 100.0 Range: 0.0~6000.0 Unit: rpm Control mode:[P]
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Pn8A3 Internal Target Velocity 3 o Address: 0x08A3
Default: 200.0 Range: 0.0~6000.0 Unit: rpm Control mode:[P]
Pn8A4 Internal Target Velocity 4 o Address: 0x08A4
Default: 300.0 Range: 0.0~6000.0 Unit: rpm Control mode:[P]
Pn8AS Internal Target Velocity 5 o Address: 0x08A5
Default: 500.0 Range: 0.0~6000.0 Unit: rpm Control mode:[P]
Pn8A6 Internal Target Velocity 6 o Address: 0x08A6
Default: 600.0 Range: 0.0~6000.0 Unit: rpm Control mode:[P]
Pn8A7 Internal Target Velocity 7 o Address: 0x08A7
Default: 800.0 Range: 0.0~6000.0 Unit: rpm Control mode:[P]

4.3.10 Drive Parameters(PnExx)

PnE005% Servo Drive Model ] Address: 0x0E00
Control
Default: by model Range: 0x0000~0xFFFF Unit: N/A
mode:[PI[SI[T]

Set the servo drive model and repower it up to take effect.

i Servo Drive
Setpoint Comment
Code

Description Rated current 11A, main circuit power:
0x0001 SD100-110A
DC 48V

Rated current 21A, main circuit power:
0x0002 SD100-210A

DC 48V
PnEO15% Servo Drive Power ] Address: 0x0EO1
Control
Default: by model Range: 0~65535 Unit: W
mode:[PI[SI[T]
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PnE02 Servo Drive Voltage ] Address: 0x0E02
Control
Default: by model Range: 0x0000~0x0004 Unit: N/A
mode:[PI[SI[T]
Servo drive voltage
0 AC 100V (reserved)
0-th bit | AC 220V
2 AC 380V
3 DC 24V
4 DC 48V
Setting 1-st bit
Reserved parameter (Do not change)
2-nd bit
Reserved parameter (Do not change)
3-rd bit
W Reserved parameter (Do not change)
PnEO35% Servo Drive Rated Current ] Address: 0x0E03
Control
Default: by model Range: 0.0~6553.5 Unit: A
mode:[PI[SI[T]
PnE045% Servo Drive Peak Current n Address: 0x0E04
Control
Default: by model Range: 0.0~6553.5 Unit: A
mode:[P][SI[T]
PnEO55% Drive Module Overheat Error Level ] Address: 0x0OEO05
Control
Default: by model Range: 60.0~100.0 Unit: °C
mode: [PJ[SI[T]
Set the threshold for the drive module overheat error. When its actual
Description | temperature is greater than this setting, the drive will report a module overheat
error
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PnE06% Drive Overload Current Level [ Address: 0xOE06
i Control
Default: by model Range: 0x0000~0xFFFF Unit: N/A
mode:[PJ[SIT]
Base overload current
0-th bit 1-st bit 00
Range: 0~255, unit: 1%
, FF
Setting :
Intermediate overload current
2-nd bit 3-rd bit 00
W Range: 0~255, unit: 10%
FF
PnEO07+ Drive Overload Time Level [ ] Address: 0xOEO07
) Control
Default: by model Range: 0x0000~0xFFFF Unit: N/A
mode:[PI[SI[T]
0-th bit Drive overload intermediate time
00
1-st bit Range: 0~2535, unit: 1s
ot FF
etting 5
2-nd bit Drive overload maximum time
00
3-rd bit Range: 0~255, unit: 1s
W Fr
Set the time threshold for the drive to trigger an overload protection.
Description % 107§
" o Ioi(;]factnr(%fm o 0
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PnEO8> Drive Overload Time Tuning ] Address: 0x0EO8
i Control
Default: by model Range: 0x0000~0xFFFF Unit: N/A
mode:[PJ[SI[T]
. . Intermediate time calibration
0-th bit 1-st bit 00
Range: 0~255, unit: 1%
, FF
Setting . . Max. time calibration
2-nd bit 3-rd bit 00
Wi Range: 0~255, unit: 1%
FF
PnE09 Motor Overload Time Tuning ] Address: 0x0E09
) Control
Default: by model Range: 0x0000~0xFFFF Unit: N/A
mode:[PI(SIT
Intermediate time calibration
0-th bit 1-st bit 00
Range: 0~255, unit: 1%
FF
Setting
Max. time calibration
2-nd bit3-rd bit 00
W Range: 0~255, unit: 1%
FF

Low 8 bits (L): Reserved

PnEOA ¥« ' ' ' m | Address: 0XOEOA
High 8 bits (H): Motor Overspeed Level Tuning

Control

Default: by model Range: 0x0000~0xFFFF Unit: N/A
mode:[PI[SI[T]

0-th bit 1-st bit
Reserved parameter (Do not use)

Motor overspeed level calibration

Setting 7_nd bit 3-rd bit 00 Range: 0~255, and the overspeed level
W calibration is calculated as follows:
verspee
- O peed
level=PnEOA.WZ*PnF06.YX
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PnEOB>* Built-in Rege Braking Resistance m | Address: 0xOEOB
. Control
Default: by model Range: 0~65535 Unit: Q
mode:[PI[SI[T]
PnEOC¥* Built-in Rege Braking Resistor Capacity m | Address: 0xOEOC
Control
Default: by model Range: 0.0~6553.5 Unit: %
mode: [PI[SI[T]
P-N Voltage Detection Level (Max. Detectable
PnE10% [ Address: 0xOE10
Hardware Voltage)
) Control
Default: by model Range: 0~1000 Unit: V
mode:[PI[SI[T]

Set the rated value for bus voltage detection, which is adjusted based on the

hardware.

Description | For DC48V models, set it to 123V.

Note: Do not modify this parameter without manufacturer approval, or it may
cause irreversible damage to the machine!

PnEl1% DC Bus Voltage Detection Filter Time | Address: 0x0E11
] Control
Default: 0 Range: 0~10000 Unit: us
mode:[PI[SIT]
PnE12% DC Bus Voltage Zero Calibration o Address: 0x0E12
) ] Control
Default: factory setting Range: -50~50 Unit: V
mode: [PI[SI[T]
PnE13% DC Bus Voltage Gain Calibration o Address: 0x0E13
Control
Default: 0 Range: -127~127 Unit: N/A
mode:[PI[SI[T]
Set the linearity of busbar voltage detection.
256+PnE13
de X THo
256

Description
Note: Do not modify this parameter without manufacturer approval, or it may

cause irreversible damage to the machine!
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PnE145 Main Circuit Filter Switch [ Address: 0x0E14
i Control
Default: 0x0055 Range: 0x0000~0x7777 Unit: N/A
mode:[PI[SIT]
Voltage error filter
0-th bit 0
Range: 0~7, unit: 250us
7
Overvoltage error filter
1-st bit 0
ange: 0~7/, unit: S
Range: 0~7, unit: 250
Setting 7
Regen braking filter start
2-nd bit 0
Range: 0~7, unit: 250ps
7
3-rd bit Regen braking filter end
W 0 Range: 0~7, unit: 250ps
PnE15% Error Prompt 1 [ ] Address: 0x0E15
Default: 0x0000 Range: 0x0000~0xFFFF Unit: N/A Control mode:[P]
System switch A
Bit0 Reserved
0-th bit Bitl Motor-to-drive capacity 4x detection
it (0:ON;1:0FF)
Bit2 Motor and drive overload detection
it (0:ON;1:0FF)
. ER.860 (ABS encoder overheat)
. Bit3 detection (0:ON;1:OFF)
Setting _
System switch B
4 EtherCAT mode supported by drive
. Bit detection (0: OFF;1: ON)
1-stbit . FPGA backup program operation
Bit5 detection (0:ON;1:OFF)
6 Non-standard CANopen lifespan
Bit detection (0:ON;1:OFF)
Bit3 Reserved
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2-nd bit

Reserved parameter (Do not use)

FPGA backup program operation

Bit7 detection (0:ON;1:OFF)
" MicroChip ESC manual mode
Bit (0:9253:1:9252)
. MicroChip ESC mode (0: Auto;1:
Bit9
Manual)
Bitl10 Reserved

3-rd bit

W

Reserved parameter (Do not use)

PnE17% | Single-IGBT Protection & Bootstrap Charging Time | = Address: 0x0E17

Control
Default: by model Range: 0x0000~0xFFFF Unit: N/A
mode: [PI[SIT]
0-th bit 1-st bit Rated speed
Range: 0~255
Unit: 1ms
Setting M ;
2-nd bit 3-rd bit =
W Range: 0~255
Unit: 1ms
PnE1C* System Switch 2 m | Address: 0xOE1C
Default: 0x0003 Range: 0x0000~0xFFFF Unit: N/A Control mode:[P]
System switch 2A
Bit0 Regen braking protection
0-th bit (0:OFF;1:0N)
Bitl Phase compensation (0: ON; 1: OFF)
Bit2 DB brake protection (0:ON;1:OFF)
Bit3 ESC manufacturer
:MicroChip;1:Becko
0:MicroChip;1:Beckof]
Setti System switch 2B
etting . ER.C91 (Encoder acceleration error)
Bitd (0:0N;1:0FF)
1-st bit ) ER.C92 (Incremental encoder Z signal
Bits loss error) (0:ON;1:0FF)
) FPGA-to-ARM watchdog error
Bit6 (0:ON;1:0FF)
] EtherCAT model auto-detection
Bit7 (0:ON; 1:0FF)
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System switch 2C
ACR work mode (0: Mode 1; 1: Mode
Bit8
2)
2-nd bit . Current feedback mode (0: Mode 0; 1:
Bit9
Mode 1)
Bit10 Silent mode (0:OFF; 1:0N)
) Manual bootstrap charge
Bitl1
(0:ON;1:0FF)
System switch 2D
Bitl12 Bootstrap mode (0:ON;1:0FF)
3-rd bit i Current sensor IC 0: C796/NSI1306, 1:
Bitl3
W AM1305)
Bit14 Power rating detection (0:ON; 1:OFF)
) Auto-identification enable for current
Bitl5 sampling chip in single-IGBT models
PnE1D¥* System Switch 3 m | Address: 0xOE1D
Default: 0000 Range: 0x0000~0x0001 Unit: N/A Control mode:[P]
System switch 3A
0-th bit 0 Allow writing function-code

parameters

Prohibit writing function-code

1
parameters
Setii 1-st bit
ctung Reserved parameter (Do not use)
2-nd bit
Reserved parameter (Do not use)
3-rd bit

W Reserved parameter (Do not use)
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Max. Consecutive Serial Communication
PnE1E¥* ] [ Address: 0xOE1E
Failures
) Control
Default: by model Range: 0x0000~0x00FF Unit: N/A
mode:[P![SIT]
0-th bit Max. consecutive serial communication failures
00
1-st bit Range: 0~2535, unit: times
FF
Setting :
2-nd bit
. Reserved parameter (Do not use)
3-rd bit
W
Set the number of consecutive communication failures between the drive
Description | and the serial encoder, and it reports ER.C90 when actual count is higher
than this setting.

PnE1F* Silent Mode Filter Time [ ] Address: 0xOE1F
Control
Default: by model Range: 1~65535 Unit: us
mode:[PI[SI[T]
PnE20 ACR Gain (D-axis) ] Address: 0x0E20
Control
Default: by model Range: 100~10000 Unit: Hz
mode: [PI[SIT]
PnE21% ACR Gain (Q-axis) [ Address: 0x0E21
) Control
Default: by model Range: 100~10000 Unit: Hz
mode: [PI[SI[T]
PnE22% ACR Integral Time (D-axis) [ Address: 0x0E22
] Control
Default: by model Range: 0~65535 Unit: us
mode:[PI[SI[T]
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PnE23% ACR Integral Time (Q-axis) [ Address: 0x0E23
Control
Default: by model Range: 0~65535 Unit: us
mode: [PI[SI[T]
PnE24% ACR Integral Limit (D-axis) [ Address: 0x0E24
Control
Default: 10430 Range: 0~65535 Unit: N/A
mode:[PI[SI[T!
PnE25 ACR Integral Limit (Q-axis) ] Address: 0x0E25
Control
Default: 10430 Range: 0~65535 Unit: N/A
mode:[PI[SI[T]
PnE28 Current Detection Gain 1 [ ] Address: 0x0E28
Control
Default: by model Range: 0~16384 Unit: N/A
mode: [PI[SI[T]

Set the hardware current-detection coefficient of the drive.
PnE28 = (current-sense resistor (m€2) x drive maximum current PnE03
(peak, 0.1 A unit)) + ADC full-scale voltage (320 mV) x 8192.

Description PaE28— Current Sense Resistor Value (mf{l) x Drive Peak Current PnE15 (0.1 A) »

ADC Full — scale Voltage (320 mV) 819

Note: Do not modify this parameter without manufacturer approval, or it may
cause irreversible damage to the machine!

PnE29% Voltage Compensation Gain | Address: 0x0E29
) Control
Default: 115 Range: 0~300 Unit: %
mode:[PI[SI[T]

Description | Set the gain for voltage compensation.

PnE2A ¥ Carrier Frequency [ Address: 0xOE2A
Control
Default: by model Range: 2000~16000 Unit: HZ
mode:[PI[SI[T!

Description | Set the carrier (PWM) frequency of the servo drive.
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PnE2B Deadband Compensation Gain/Time ] Address: 0xOE2B
. Control
Default: by model Range: 0x0000~0xFFFF Unit: N/A
mode:[PI[SI[T]
Deadtime
0-th b1t 1-st bit 00
Range: 1.6~6.0, unit: 0.1us
FF
Setting 2-nd bit Deadtime compensation gain
00
3-rd bit Range: 0~100, unit: 1%
W FF
PnE2C> Current Detection Gain 1 [ Address: 0xO0E2C
. Control
Default: by model Range: 0.00~100.00 Unit: N/A
mode:[PJ[SIT]
PnE2D> Current Detection Gain 2 [ Address: 0x0E2D
) Control
Default: by model Range: 0~16384 Unit: N/A
mode:[PISIT
PnE30% Max. Drive Overvoltage Level [ ] Address: 0xOE30
) Control
Default: by model Range: 0~1000 Unit: V
mode:[PI[SIT]
Description Set the max. overvoltage of the servo drive allowed.
PnE3 15 Min. Drive Overvoltage Level [ Address: 0x0E31
i Control
Default: by model Range: 0~1000 Unit: V
mode:[PI[SIT]

Description

Set the min. overvoltage of the servo drive allowed.
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PnE325% Drive Overcurrent Protection Filter Time ] Address: 0x0E32
i Control
Default: by model Range: 0x0000~0xFFFF Unit: NA
mode:[PI[SI[T]

Drive overcurrent protection filter time

0-th bit 1-st bit 00
Range: 0~255, unit: 1.6us

FF
Setting 2-nd bit External hardware overcurrent signal filter time
00
3-rd bit Range: 0~255, unit: 1ps

W FF

PnE335% Drive Overcurrent Protection Level n Address: 0x0OE33
Control
Default: by model Range: 0.0~6553.5 Unit: A
mode: [PI[SI[TI

Set the hardware overcurrent thresholds of the drive for different models. Do
Description | not change the parameter without the manufacturer's permission, or it may
cause irreversible damage to the machine!

PnE35% PWM Frequency Upper Limit [ Address: 0x0E34
) Control
Default: by model Range: 3000~16000 Unit: Hz
mode: [PI[SI[T]

Description | Set the upper limit for the drive PWM frequency.

PnEA8* 2nd Speed Feedback Filter Time ] Address: 0xOEAS8
) Control
Default: by model Range: 0.02~655.35 Unit: ms
mode: [PI[SI[T]
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4.3.11 Motor Parameters (PnFxx)

PnF00> Encoder Type & Motor Voltage [ Address: 0xOF00
Default: by model Range: 0x0000~0x22FF Unit: N/A Control
mode:[PI[SIT]
0-th bit 1-st bit
Reserved parameter (Do not use)
Motor voltage
2-nd bit 0 Reserved
Setting 3 DC 24V
4 DC 48V
Encoder type
3-rd bit 1 Multi-turn absolute encoder
W 5 Incremental encoder or single-turn
absolute encoder
PnF02¥% Motor Power ] Address: 0x0F02
Default: by model Range: 0~65535 Unit: W Control mode:[PI[SI[T

PnFO035¢

Encoder Bit/Resolution

u Address: 0x0F03

Default: by model

Range: 0x0000~0x00FF

Unit: N/A Control mode:[PI[SI[T]

0-th bit 1-st bit

Encoder bit

0x01: 2500 PPR
0x11: 17 bits
0x17: 23 bits

Setting 2-

3-rd bit

nd bit

W

Reserved parameter (Do not use)
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PnFO55 Max. Velocity & Rated Velocity [ Address: 0x0F05
Default: by model Range: 0x0000~0xFFFF Unit: N/A Control
mode:[PJ[SIT]
Rated speed
0-th bit 1-st bit Range: 0~255
Unit: 100rpm
Incremental encoder
Setting 2-nd bit Max. speed
3_rd bit Rar‘lge: 0~255
W Unit: 100rpm
PnF06% Motor Poles & Overspeed Level ] Address: 0x0F06
Default: by model Range: 0x0000~0xFF32 Unit: N/A Control
mode: [PI[SI[T]
Overspeed detection threshold
0-th bit 1-st bit Range: 0x00~0x32

Unit: %

Incremental encoder

Setting
Motor poles
2-nd bit 3-rd bit 06 6-pole motor (3 pole pairs)
W 08 8-pole motor (4 pole pairs)
0A 10-pole motor (5 pole pairs)
PnFO7% Rated Torque [ Address: 0x0F07
Control
Default: by model Range: 0.00~655.35 Unit: Nm
mode:[PI[SIT]
PnFO8-% Max. Torque [ ] Address: 0x0OF08
) Control
Default: by model Range: 0~65535 Unit: %
mode:[PI[SIT]
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PnF09% Motor Rated Current (Peak) ] Address: 0x0F09
Control
Default: by model Range: 0.0~6553.5 Unit: A
mode:[PJ[SIT]
PnFOA ¢ Motor Max. Instantaneous Current (Peak) ] Address: 0xOFOA
Control
Default: by model Range: 0.0~6553.5 Unit: A
mode:[PISIT]
PnFOB* Back-EMF (RMS) ] Address: 0xOFOB
. Control
Default: by model Range: 0.0~6553.5 Unit: mV/rpm
mode:[PISIT]
PnFOCs5% Motor Rotor Inertia ] Address: 0xOF0C

Default: by model

Range: 0~65535

Unit: 10kgm?

Control

mode:[P/[SI[T]

PFOD¥» Motor Stator Resistance (Line Resistance R) ] Address: 0xOF0D
. Control
Default: by model Range: 0.000~65.535 Unit: Q
mode:[PJ[SIT]
PFOE¥ Motor Inductance (Line Inductance) [ Address: 0xOFOE
Control
Default: by model Range: 0.00~655.35 Unit: mH
mode: [PI[SI[T]
PnFOF> Motor Overload Base Current [ ] Address: 0xOFOF
) Control
Default: by model Range: 0~65535 Unit: %
mode:[PI(SIT]
PnF105 Motor Overload Intermediate Current [ ] Address: 0xOF10
) Control
Default: by model Range: 0~65535 Unit: %
mode: [PI[SI[T]
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PnFl1% | Motor Overload Intermediate Current Duration ] Address: 0x0F11
. Control
Default: by model Range: 0~65535 Unit: 10S
mode:[PJ[SIT]
PnF12% Max. Motor Overload Current ] Address: 0x0F12
Control
Default: by model Range: 0~65535 Unit: %
mode: [PI[SIT]
PnF135% Max. Motor Overload Current Duration ] Address: 0x0F13
] Control
Default: by model Range: 0~65535 Unit: S
mode:[PI(SIT]
PnF15% Rotary Motor Type & Encoder Manufacturer | Address: 0x0F15
Default: 0000 Range: 0x0000~0xFFFF Unit: N/A | Control mode:[PI[SIT]
Encoder manufacturer
0-th bit 0 No distinction
1 NK
2 DMC
3 RY
‘ 1-st bit Rotary motor type
Setting 0 Surface permanent magnet (SPM)
1 Interior permanent magnet (IPM)
2-nd bit
Reserved parameter (Do not use)
3-rd bit
W Reserved parameter (Do not use)
PF16% Salient-Pole Motor Inductance Lq ] Address: 0x0F16

Default: by model Range: 0.00~655.35 Unit: mH Control mode:[PI[SI[T]
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n Address: 0x0F17
Control mode:[PI[SIT

Salient-Pole Motor Inductance LLd
Range: 0.00~655.35 Unit: mH

PF17%
Default: by model

n Address: 0x0F18

PnF18% Rotor Inertia/Rated Torque Exponent Unit
i Control
Default: by model Range: 0x0000~0xFFFF Unit: N/A
mode: [PI[SI[T]
0-th bit 1-st bit Rated torque exponent unit
n Range: -128~127, 10"
2-nd bit Rotor inertia exponent unit
Setting
3-rd bit n Range: -128~127, 10
W
PnF195 Velocity/Power Exponent Unit | Address: 0x0F19
Control
Default: by model Range: 0x0000~0xFFFF Unit: N/A
mode:[PISIT]
0-th bit 1-st bit Power exponent unit
n 1on
2-nd bit Speed exponent unit
Setting
3-rd bit n 10"
W
PnFIB* Motor Magnetic-Pole Start Position [ | Address: 0xOF1B
) Control
Default: by model Range: -360~360 Unit: deg
mode:[PI[SIT]
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PnF1E* Related Flag Bits (FLAG) ] Address: 0x0110
Default: by model Range: 0x0000~0xFFFF Unit: N/A | Control mode:[PI[SI[T]
Flag bit switch 1
Bit0 Reserved
0-th bit Bitl Reserved
BiD Velocity feedback 2nd filter enable
(0:OFF;1: ON)
Bit3 Reserved
Flag bit switch 2
Setting 1-st bit Bit4 Reserved
Bit5 Reserved
Bit6 Reserved
Bit7 Reserved
2-nd bit
Reserved parameter (Do not change)
3-rd bit
W Reserved parameter (Do not change)

4.4 Un Parameter Overview

The monitor display function starts with Un for displaying the status of input and output
signals and related information of the servo drive.

o ) Data
Code Description Unit Address
Type
Un000 Motor Feedback Velocity rpm intl6 0xE000
Un001 Velocity Reference rpm intl6 0xE001
Un002 Internal Torque Reference % intl6 0xE002
Un004 Electrical Angle (ﬁ(?m Magnetic Pole deg dintl6 0xE004
Origin)
Un005 | Reference Pulse Velocity (Position Mode) rpm intl6 0xE005
Un006 Reference Pulse Counter Reierrlietnce int32 0xE006
Reference .
Un007 Encoder Pulse Counter 1 unit int32 0xE007
Un008 Encoder Pulse Counter 2 Encoder unit | int32 0xE008
Un009 Position Deviation (Position Mode) User unit int32 0xE009
1 o
Un0OA Accumulated Load Ratio (100% of rated o uintl6 | OXE0OA
torque, 10s-cycle RMS)
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Regen Load Rate (100% of handleable
Un0OOB | regenerative energy, 10s-cycle regeneration % uintl6 | OxEOOB
power consumption)
UnooD Effective Gain Mor}itoring (1: Gain 1 2: i aintlé | OxE0OD
Gain 2)
UnOOE Total Drive Power-on Time 0.1s uint32 | O0xEOOE
UnOOF Port Input Signal Monitoring - uintl6 0xEOOF
Un010 Absolute Encoder Single-turn Value Encoder unit | uint32 0xE010
UnO11 Absolute Encoder Multi-turn Value rev intl6 0xEO011
Un017 Encoder Z Signal Output Count - int32 0xE017
Un018 | Encoder Z Signal One-way Output Count - int32 0xE018
Un02A Internal Control Status 1 - uintl6 | OxE02A
Un02B | Internal Control Status (Input Terminal) 2 - uintl6 | 0xE02B
Un02C | Internal Control Status (Input Terminal) 3 - uintl6 | 0xE02C
Un02D | Internal Control Status (Output Terminal) 4 - uintl6 | 0xE02D
Un02E CAN Status uintl6 | OxEO02E
UnO2F CAN Command Word uintl6 0xEO02F
Un030 Servo Operation Status - uintl6 0xE030
Un031 CANopen Operation Status - uintl6 0xE031
Un035 MCU Main Version No. - uintl6 0xE035
Un036 FPGA Main Version No. - uintl6 0xE036
Un037 MCU Sub Version No. - uintl6 0xE037
Un038 FPGA Sub Version No. - uintl6 0xE038
Un087 Serial Encoder Communication Error fimes dintl6 0xE087
Counter
Un089 Module Temp. 0.1°C uintl6 0xE089
Unl100 Input Signal Monitoring - uintl6 0xE100
Unl01 Output Signal Monitoring - uintl6 0xE101
Unl05 Position Tuning Time 0.1ms uintl6 0xE105
Unl06 Position Overshoot Reierrlietnce uint16 0xE106
UnlOB KTY Sensor Detection 1°C uintl6 | OxE10B
Unl0D Internal Chip Temp. (ambient) 0.1°C uintl6 | OxE10D
Unl140 Bus Voltage 1V uintl6 0xE140
Unl41 Current Detection Value (RMS) 0.1A uintl6 0xE141
Un142 Accumulated Load Ratio (100% of rated 0.1% uintl6 0xE142
torque, 2ms-cycle RMS)
Unl43 Accumulated Regenerative Load 0.1% uint16 0xE143
Unl44 Accumulated DB Load % uintl6 0xE144
Un203 Error Parameter Funcode (Er.040) - uint16 0xE203
Un212 System Time Monitoring A (Avg) 0.lus uintl6 0xE212
Un213 System Time Monitoring A (Max) 0.lus uintl6 0xE213
Un214 System Time Monitoring B (Avg) 0.lus uintl6 0xE214
Un215 System Time Monitoring B (Max) 0.lus uintl6 0xE215
Un216 System Time Monitoring C (Avg) 0.lus uintl6 0xE216
Un217 System Time Monitoring C (Max) 0.1us uintl6 0xE217
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Un218 System Time Monitoring R (Avg) 0.01ms uintl6 0xE218
Un219 System Time Monitoring R (Max) 0.01ms uintl6 0xE219
Un511 U-phase Current Offset - intl6 OxES511
Un512 V-phase Current Offset - intl6 0xE512
Un513 Hardware Version Code - intl6 0xE513
Un603 Absolute Encoder Pulse [low 32-bit] Encoder unit | uint32 0xE603
Un605 Absolute Encoder Pulse [high 32-bit] Encoder unit | uint32 0xE605
Un607 | Mechanical Absolute Position [low 32-bit] | Encoder unit | uint32 0xE607
Un609 | Mechanical Absolute Position [high 32-bit] | Encoder unit | uint32 0xE609
Un800 Current Error/Alarm Code - uintl6 0xE800
Un801 Alarm Code - uintl6 0xE801
Un802 Alarm Timestamp 100ms uint32 0xE802
Un&803 Error-Motor Velocity rpm intl6 0xE803
Un804 Error-Velocity Reference rpm intl6 0xE804
Un805 Error-Internal Torque Reference % intl6 0xE805
Un806 Error-Input Pulse Velocity rpm intl6 0xE806
Un807 Error-Position Deviation pulse int32 0xE807
Un808 Error-DC Bus Voltage \Y uintl6 0xE808
Un809 Error-Current Feedback RMS A intl6 0xE809
Un80A Error-Cumulative Load Rate [2ms] % uintl6 | OxE80A
Un80B Error-Regenerative Load Rate [2ms] % uintl6 | OxES80B
Un80C Error-DB Resistor Power Consumption o uintl6 | 0xESOC
[2ms]
Un80D Error-Max. Cumulative Load Rate % uintl6 | 0xE80D
Un80E Error-Moment of Inertia Ratio % uintl6 | OxE8OE
UnSOF Error-Serial Enco'der Communication i aintl6 | OxEROF
Exception Count
Un810 Error-Internal Signal Monitor - uint32 0xE810
Un&14 Error-Internal Input Signal Monitor - uint32 0xE814
Un818 Error-Internal Output Signal Monitor - uint32 0xE818
Un&20 Error History 0 - uintl6 0xE820
Un821 Error History 1 - uintl6 0xE821
Un822 Error History 2 - uintl6 0xE822
Un&823 Error History 3 - uintl6 0xE823
Un824 Error History 4 - uintl6 0xE824
Un825 Error History 5 - uintl6 0xE825
Un&826 Error History 6 - uintl6 0xE826
Un827 Error History 7 - uintl6 0xE827
Un828 Error History 8 - uintl6 0xE828
Un&29 Error History 9 - uintl6 0xE829
Un8&30 Error History 0 Occurrence Time 0.1s uint32 0xE830
Ung&32 Error History 1 Occurrence Time 0.1s uint32 0xE832
Un&34 Error History 2 Occurrence Time 0.1s uint32 0xE834
Un836 Error History 3 Occurrence Time 0.1s uint32 0xE836
Un8&38 Error History 4 Occurrence Time 0.1s uint32 0xE838
Un83A Error History 5 Occurrence Time 0.1s uint32 | OxE83A
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Un83C Error History 6 Occurrence Time 0.1s uint32 | 0xE83C
Un83E Error History 7 Occurrence Time 0.1s uint32 | OxE83E
Un&40 Error History 8 Occurrence Time 0.1s uint32 0xE840
Ung42 Error History 9 Occurrence Time 0.1s uint32 0xE842
Note:
The data type definitions marked (O in the above table are described as follows.
Data Type Description
intl6 Signed word (16-bit)

uintl6 Unsigned word (16-bit)

int32 Signed double word (32-bit)

uint32 Unsigned double word (32-bit)

(2 The monitored function code UnOOE may have an actual deviation of +1 hour.
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5 Communication Description

5.1 Object Dictionary

5.1.1 Object Property

Terminology

“Index”: Specifies the position of each object in the object dictionary, expressed in hexadecimal

(h).

“Data Type”: See Table 9-28.
Table 9-28 Data Type Description

DS301
Data Type Range Length
Value
Int8 -128~127 1 byte 2
Uint8 0~255 1 byte 5
Int16 -32768~+32767 2 bytes 3
Uintl6 0~65535 2 bytes 6
Int32 -2147483648~+2147483647 4 bytes 4
Uint32 0~4294967295 4 bytes 7
String ASCII - 9

“R/W”: See Table 9-29.

Table 9-29 Read/Write Type Description

R/W Description

RW Read/Write

WO Write only

RO Read-only
CONST Constant, read only

“Object Structure”: See Table 9-30.
Table 9-30 Object Structure Description

Object Structure

Description

DS301 Value

Clean values containing the data types in

types

VAR Table 3-1 !
ARR Array of elements of the same type 8
REC Record composed of elements of different 9
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5.1.2 1000h Object List

Object Data
Index | Subindex Name R/W | Mapping
Structure Type
1000h - Device Type VAR Uintl6 | RO N
1001h - Error Register VAR Uint8§ | RO N
- Predefined Error Field ARR Uint32 | RO N
1003h 00y Number of Errors VAR Uint8 | RW N
01~04y, | Standard Error Field VAR Uint32 | RO N
1005h - COB-ID SYNC Message VAR Uint32 | RW N
1006h | - | Sommunication Cycle VAR | UinB32 |RW | N
Period
100Ch - Guard Time VAR Uintl6 | RW N
100Dh - Life Time Factor VAR Uint8 | RW N
- Store Parameters ARR Uint32 | RW N
1010h 00 Max Supported Sub-index VAR Uint§ | RO N
02 Store All Object Parameters VAR Uintl6 | RW N
- Restore Default Parameters ARR Uint32 | RW N
1011k 00n Max Supported Sub-index VAR Uint8§ | RO N
021 Restore All Default VAR Uintl6 | RW N
Parameters
1014h . COB-ID Emergency VAR | Uint32 |RW | N
Message
- Consumer Heartbeat Time ARR - - -
l016h | 00, | LargestSub-index VAR | Uin8 | RO | N
Supported
01n Consumer Heartbeat Time VAR Uint32 | RW N
1017h - Producer Heartbeat Time VAR Uintl6 | RW N
- Device Object Description REC - - -
00, | LareestSub-index VAR | Uin8 | RO | N
1018k Supported
(P Manufacturer ID VAR Uintl6 | RO N
02n Device Code VAR Uintl6 | RO N
03y Revision Number VAR Uintl6 | RO N
- Error Behavior ARR - - -
1020h | 00, | LAvgest Sub-index VAR | U8 | RO | N
Supported
0ln Communication Error VAR Uint8 | RW N
- SDO Server Parameter ARR - - -
00, | Largest Sub-index VAR Uint8 | RO| N
Supported
1200h ol g}({))B-ID Client — Server VAR Uint32 | RW N
02 SSB'ID Server — Client VAR | Uint32 |RW| N
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- RPDO1 Mapping Parameter REC - - -
Largest Sub-index .
Lao0n | 00 Supgp o VAR Uit | RO| N
01n COB-ID Used by RPDOI1 VAR Uint32 | RW N
02 RPDO1 Reception Type VAR Uint§ | RW N
- RPDO2 Mapping Parameter REC - - -
Largest Sub-index .
ot | 00 Supgp o VAR Uint§ | RO | N
01n COB-ID Used by RPDO2 VAR Uint32 | RW N
024 RPDO2 Reception Type VAR Uint8§ | RW N
- RPDO3 Mapping Parameter REC - - -
Largest Sub-index .
Laoon | 00 Supgp o VAR Uit | RO| N
01n COB-ID Used by RPDO3 VAR Uint32 | RW N
024 RPDO3 Reception Type VAR Uint8 | RW N
- RPDO4 Mapping Parameter REC - - -
Largest Sub-index .
aosn | 00 Supgp o VAR Uit | RO | N
01n COB-ID Used by RPDO4 VAR Uint32 | RW N
024 RPDO4 Reception Type VAR Uint8 | RW N
- RPDO1 Mapping Parameter REC - - -
Number of Mapped
00n Application Objects in VAR Uint8 | RW N
RPDOI
1600h 01n RPDO1 Mapping Object 1 VAR Uint32 | RW N
02n RPDO1 Mapping Object 2 VAR Uint32 | RW N
03n RPDO1 Mapping Object 3 VAR Uint32 | RW N
04n RPDO1 Mapping Object 4 VAR Uint32 | RW N
- RPDO2 Mapping Parameter REC - - -
Number of Mapped
00n Application Objects in VAR Uint§ | RW N
RPDO2
1601h 01n RPDO2 Mapping Object 1 VAR Uint32 | RW N
02 RPDO2 Mapping Object 2 VAR Uint32 | RW N
03n RPDO2 Mapping Object 3 VAR Uint32 | RW N
04n RPDO2 Mapping Object 4 VAR Uint32 | RW N
- RPDO3 Mapping Parameter REC - - -
Number of Mapped
00n Application Objects in VAR Uint8 | RW N
RPDO3
1602h 01n RPDO3 Mapping Object 1 VAR Uint32 | RW N
02n RPDO3 Mapping Object 2 VAR Uint32 | RW N
03n RPDO3 Mapping Object 3 VAR Uint32 | RW N
04n RPDO3 Mapping Object 4 VAR Uint32 | RW N
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- RPDO4 Mapping Parameter REC - - -
Number of Mapped
00n Application Objects in VAR Uint8 | RW N
RPDO4
1603h 0ln RPDO4 Mapping Object 1 VAR Uint32 | RW N
02 RPDO4 Mapping Object 2 VAR Uint32 | RW N
03n RPDO4 Mapping Object 3 VAR Uint32 | RW N
04y RPDO4 Mapping Object 4 VAR Uint32 | RW N
- TPDO1 Parameter REC - - -
00, | LareestSub-index VAR | Uin8 | RO | N
Supported
1800k 01n COB-ID Used by TPDO1 VAR Uint32 | RW N
024 TPDO1 Transmission Type VAR Uint8 | RW N
03n Inhibit Time VAR Uintl6 | RW N
04 NA VAR Uint8 | RW N
05n Event Timer VAR Uintl6 | RW N
- TPDO2 Parameter REC - - -
00, | Largest Sub-index VAR Uint8 | RO| N
Supported
1801h 01n COB-ID Used by TPDOZ VAR Uipt32 RW N
02n TPDO2 Transmission Type VAR Umt8 | RW N
03 Inhibit Time VAR Uintl6 | RW N
04 NA VAR Uint8 | RW N
05n Event Timer VAR Uintl6 | RW N
- TPDO3 Parameter REC - - -
00, | LareestSub-index VAR | Uin8 |RO| N
Supported
1802k 01n COB-ID Used by TPDO3 VAR Uint32 | RW N
024 TPDO3 Transmission Type VAR Uint8 | RW N
03n Inhibit Time VAR Uintl6 | RW N
04 NA VAR Uint8§ | RW N
05n Event Timer VAR Uintl6 | RW N
- TPDO4 Parameter REC - - -
00, | Largest Sub-index VAR Uint8 | RO| N
Supported
1803h 01n COB-ID Used by TPDO4 VAR Uint32 | RW N
024 TPDO4 Transmission Type VAR Uint8 | RW N
03n Inhibit Time VAR Uintl6 | RW N
04 NA VAR Uint8 | RW N
051 Event Timer VAR Uintl6 | RW N
- TPDO1 Mapping Parameter REC - - -
Number of Mapped
LAOOh 00n Application Objects in VAR Uint§ | RW N
TPDOI1
0ln TPDO1 Mapping Object 1 VAR Uint32 | RW N
02 TPDO1 Mapping Object 2 VAR Uint32 | RW N
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03n TPDO1 Mapping Object 3 VAR Uint32 | RW N
04n TPDO1 Mapping Object 4 VAR Uint32 | RW N
- TPDO4 Mapping Parameter REC - - -
Number of Mapped
00n Application Objects in VAR Uint8 | RW N
TPDO2
1A01h . . :
(Y TPDO2 Mapping Object 1 VAR Uint32 | RW N
02 TPDO2 Mapping Object 2 VAR Uint32 | RW N
03n TPDO2 Mapping Object 3 VAR Uint32 | RW N
04n TPDO2 Mapping Object 4 VAR Uint32 | RW N
- TPDO3 Mapping Parameter REC - - -
Number of Mapped
00n Application Objects in VAR Uint§ | RW N
1A02h TPDOS . . .
01n TPDO3 Mapping Object 1 VAR Uint32 | RW N
02 TPDO3 Mapping Object 2 VAR Uint32 | RW N
03n TPDO3 Mapping Object 3 VAR Uint32 | RW N
04n TPDO3 Mapping Object 4 VAR Uint32 | RW N
- TPDO4 Mapping Parameter REC - - -
Number of Mapped
00n Application Objects in VAR Uint8 | RW N
TPDO4
1A03h - . .
01n TPDO4 Mapping Object 1 VAR Uint32 | RW N
02 TPDO4 Mapping Object 2 VAR Uint32 | RW N
03n TPDO4 Mapping Object 3 VAR Uint32 | RW N
04n TPDO4 Mapping Object 4 VAR Uint32 | RW N

5.1.3 2000h Object List

The Group 2000h object dictionary provides a mapping to the drive's internal parameters,
among which, 2000h~2006h correspond to parameter groups PnOxx to Pn6xx, respectively, and
2E00h~2E08h correspond to the monitoring parameters UnOxx to Un8xx. The specific function
codes of the drive correspond to the subindexes within the Group 2000h object dictionary.

Index | Subindex Description Data Type R/W Mapping
- PnOxx Basic Parameters - - -
00h Largest Sub-index Supported Uint8 RO
01h Pn000: Fungtlon Selection Uintl6 RW N
Switch 0
0oh Pn0O01: Fungtlon Selection Uint16 RW N
000k Switch 1
03h Pn002: Motor Direction Uint16 RW N
RW N
o Pn08&1: Local Communication Uint16 RW N
Format
Pn085: Communication .
86h Modification Power-down Save Uint16 RW N
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- Pnlxx Gain Parameters - - N
00h Largest Sub-index Supported Uint8 RO N
01h Pn100: Moment of Inertia Ratio Uint16 RW N
2001h 02h Pn101: ASR Proportional Gain Uint16 RW N
RW N
9o4h Pn193: Max. Adyanced Tuning Uintl6 RW N
Gain
- Pn2xx Position Parameters - - N
00h Largest Sub-index Supported Uint8 RO N
01h Pn200: Position Reference Uint16 RW N
Source
02h Pn201: Pulse Reference Logic Uint16 RW N
Pn202: Position Control .
2002h 03h Function Switch 1 Uintl6 RW N
04h Pn203: Pulsg Reference Uint16 RW N
Multiplier
RW N
0%h Pn297: Absolute Zero Single- Uint16 RW N
turn Value
9Ah Pn299: Home Timeout Uint16 RW N
- Pn3xx Speed Parameters - - N
00h Largest Sub-index Supported Uint8 RO N
01h Pn300: Vesl(())(lzlirtz/eReference Intl6 RW N
2003h 0oh Pn301: Ve%ocity Reference Intl6 RW N
Direction
RW N
21h Pn320: /V-CMP Signal Width Uint16 RW N
- Pn4xx Torque Parameters - - N
00h Largest Sub-index Supported Uint8 RO N
O0lh Pn400: Torque Control 1 Uint16 RW N
2004h Pn401: Torque Command 2™ .
02h Low-pass Filcier OFF Frequency Uint16 RW N
RW N
31h Pn430: Torque Control 2 Uint16 RW N
- Pn5xx Auxiliary Parameters - - N
00h Largest Sub-index Supported Uint8 RO N
01h Pn500: JOG Speed Uint16 RW N
2005h 0oh Pn502: Program JOG Operation Uint16 RW N
Mode
RW N
09k Pn508: Program JOG Move Uint16 RW N
Speed
- Pn6xx Terminal Parameters - - N
2006h 00h Largest Sub-index Supported Uint8 RO N
01h Pn600: X Terminal Filter Time Uint16 RW N
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0oh Pn601: X1 Te@inal Uintl6 RW N
Configuration
RW N
31h Pn630: Internal‘ Setting on X Uint16 RW N
Terminal
- UnOxx Monitoring Parameters - - N
00h Largest Sub-index Supported Uint8 RO N
0lh Un000: Motor‘ Feedback nt16 RO N
Velocity
2E00Oh 02h Un001: Reference Velocity Intl6 RO N
RO N
38h Un038: MCU Sub Version No. Uint16 RO N
300 Un039: FPGA ‘Version (Sub- Uint16 RO N
version)
- Unlxx Monitoring Parameters - - N
00h Largest Sub-index Supported Uint8 RO N
0lh Un100: Input Signal Monitoring Uintl6 RO N
2E0Th | 02h UnlO1: Output Signal Uint16 RO N
Monitoring
06h Unl05: Position Tuning Time Uint16 RO N
RO N
45h Unl44: Accumulated DB Load Uint16 RO N
- Un2xx Monitoring Parameters - - N
00h Largest Sub-index Supported Uint8 RO N
Un203: Error Parameter .
04h Funcode (Er.040) Uintl6 RO N
2E02h Un212: System Time .
13h Monitorizg A (AvE) Uint16 RO N
RO N
Un219: System Time .
1Ah Monitorir}llg R (Max) Uint16 RO N
- UnS5xx Monitoring Parameters - - N
YEOSh 00h Largest Sub-index Supported Uint8 RO N
12h Un511: U-phase Zero Crossing Uint16 RO N
13h Un512: V-phase Zero Crossing Uint16 RO N
- Un6xx Monitoring Parameters - - N
00h Largest Sub-index Supported Uint8 RO N
YEOGh 04h Un603: Absolute Er}coder Pulse Uint32 RO N
[low 32-bit]
Un605: Absolute Encoder Pulse .
06h [high 32-bit] Uint32 RO N
- Un8xx Monitoring Parameters - - N
00h Largest Sub-index Supported Uint8 RO N
2E08h 01h Un800: Current Error/Alarm Uint16 RO N
Code
02h Un801: Alarm Code Uintl6 RO N
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RO N

Un842: Error History 9

Occurrence Time Uint32 RO N

43h

The table below shows the correspondence between 2000h group object indexes and drive
function codes.

Caution

® The last two digits of the function code correspond to the sub-index. Both the
A function code and sub-index are hexadecimal values.
Example: When reading from or writing to function code Pn299, the corresponding

object dictionary entry is 2002h:9Ah.

5.1.4 6000h Object List

The CANopen6000h groups object dictionary assignment is shown in the table below:

Map Data )
Index | Subindex Name R/W ) Unit Range
ping Type
603Fh 00h Error Code RO Y UINT16 - UINT16
6040h 00h Control Word RW Y UINTI16 - UINT16
6041h 00h Status Word RO Y UINT16 - UINT16
605Ah 00h Quick Stop Mode | RW Y UINT16 - UINT16
605Dh 00h Halt Stop Mode RW Y UINT16 - UINT16
6060h 00h Operation Mode RW Y INTS - INTS
6061h | oon | OperationMode | p Y INTS ; INTS
Display
6062h 00h Position Demand RO v INT32 Refer‘ence INT32
Value unit
6063h 00h Motor Position RO v INT32 Enco‘der INT32
Feedback unit
6064h 00h Position Actual RO Y INT32 Referf.:nce INT32
Value unit
Position Reference
6065h 00h Deviation Error RW Y UINT32 unit UINT32
Level
6067h | 00h /COIN Signal | pyw vy | uNTsy | Reference | i
Width unit
6068h | 00h /COIN Signal | Y | UINT16 | 0.ms | UINTI6
Time
606Bh 00h Velocity Demand RO v INT32 Reference INT32
Value unit/s
606Ch 00h Velocity Actual RO v INT32 Reference INT32
Value unit/s
/V-CMP Signal
606Dh 00h Width RW Y UINTI16 0.1rpm | UINT16
606Eh | ooh | ’ V'CI\T/[ifnilgnal RW Y | UINTI6 ms UINTI6
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Zero-velocity
606Fh | 00h Ronst Lovel RW Y UINTI6 | 0.lrpm | UINTI6
6070h | 00h Zero-velocity RW Y | UINTI6 ms UINT16
Reach Time
6071h 00h Target Torque RW Y INT16 0.1% INT16
6072h 00h Max. Torque RW Y UINT16 0.1% UINT16
6074h | oon | roraueDemand | p o Y INT16 0.1% | INT16
Value
6075h | 00h Motor Rated RO Y | U2 | mA | unts
Current
6076h | 00h Motor Rated RO Y | UINT32 | mNm | uiNT32
Torque
6077h | oon | MotorActual ) p o Y INTI6 | 0.1% | INTI6
Torque
6078h | oon | CurrentActual | p o % INTI6 | 0.1% | INTI6
Value
607Ah | 00h | TargetPosition | RW Y INT32 Refj;iefce INT32
607Ch | 00h Home Offset RW Y INT32 Refj;iefce INT32
01h Min Position RW Y INT32 | Reference | 1\ra)
Limit unit
607Dh M P o
02h ax rostion RW Y INT32 | R T NT32
Limait unit
607F | 00h Max. Velocity | py Yy | uiNT32 | Reference | s
Limit unit/s
6080h | 00h Max.Motor | pyw | v | umNm32 | rpm | UINTS
Velocity 2
6081h | 00h | Profile Velocity | RW | Y | INT32 Rfﬁf/‘;“ INT32
6083h | 00h Profile ACC | RW | Y | UINT32 Rif;firt‘j:fe UINT32
6084h | 00h Profile DEC RW Y UINT32 Rifrfir;:fe UINT32
Profile Reference
6085h 00h Emergency Stop RW Y UINT32 .., | UINT32
unit/s
DEC
6086h | oon | MotionProfile oy Y INT16 INT16
Type
6087h 00h Torque Slope RW Y UINT32 0.1%/s | UINT32
o1p | Flectronic Gear | oy Y | UNT32 } UINT32
Numerator
6091h Electronic Gear
02h cetronic eat |- pw Y | UINT32 ; UINT32
Denominator
6098h 00h Home Mode RW Y INTS8 - INTS8
6099h | o1p | Home Velocity |y vy | uINT32 | Reference | )
(High) unit/s
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02h Home Velocity RW v UINT32 Reference UINT32
(Low) unit/s
609Ah | 00h | Home ACC/DEC | RW Y | UINT32 Rifrfirt ‘;:fe UINT32
Absolute Reference
60C1h 01h Interpolation RW Y INT32 o INT32
o unit/s
Position
01h Inteprggi)afon RW | Y | UINTS ~ | uINTS
60C2h Interpolation
02h Period Unit RW Y INTS - INTS
Max. Profile Reference
60C5h 00h ACC RW Y UINT32 it/ UINT32
Max. Profile Reference
60C6h 00h DEC RW Y UINT32 anit/s? UINT32
GOEOh | oon | fostvelorque fpy, Y | UINTI6 | 0.1% | UINTI6
Limit
Negative Torque
60E1h 00h . RW Y UINTI16 0.1% UINT16
Limit
60F4h | oon | UserPosiion opn oy | Nrap | Referenee | s
Deviation unit
60FCh 00h Position Demand RO v INT32 Enco‘der INT32
Value unit
60FDh 00h DI Status RO Y UINT32 - UINT32
Number of
60FER 00h Entries RO N UINTS - UINTS
01h DO Status RO Y UINT32 - UINT32
GOFFh | 00h | Target Velocity | RW Y INT32 Reufzte/rslce INT32
6502h | oon | SupportedDrive | o Y | UINTI6 - UINTI16
Modes
5.1.5 1000h Object Details
1000h
Index 1000h | -
Name Device Type
Object Structure VAR Data Type Uintl6 Range Uintl6
Mapping NO W/R RO Default 0x20192
It indicates the device subprotocol or application specification employed.
Bit Name Description
Function Device Sub- | 402(0x192): Device
. 0~15
Description protocol sub-protocol
16~23 Type 02: Servo drives
25~31 Mode Manufacturer-defined

136



Communication Description RB300 Series Integrated Servo Drive Manual

1001h
Index 1001h -
Name Error Register
Object VAR Data Type Uint8 Range Uint8
Structure
Mapping NO W/R RO Default 0x0
It indicates the error information by bit as below:
Bit | Meaning | Bit Meaning
0 General 4 Communication
Function | Current 5 Sub-protocol
Description 2 Voltage 6 NA
3 | Temperature | 7 | Manufacturer-defined
When an error occurs, the corresponding bit is set to “1”, and whenever an
error is present, bitO must be “1”.

1003h
Index 1003h -
Name Pro-defined Error Field
Object Structure ARR Data Type Uint32 Range Uint32
Mapping NO W/R RO Default -
Subindex 00h | -
Name Number of Errors
Object Structure - Data Type Uint8 Range Uint8
Mapping NO W/R RW Default 0x0
Function Description Write 0 only to clear all error records.
Sub-index 1~4h -
Name Standard Error Field
Object Structure - Data Type Uint32 Range Uint32
Mapping NO W/R RO Default 0x0

When the subindex is 0, it is unreadable; when an error occurs, the error
is stored in the following format:

Function MSB LSB
Description 31 16 15 0
Manufacturer error Standard error code
code
1005h
Name 1005h
Name COB-ID SYNC Message
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Object Structure VAR Data Type Uint32 Range Uint32
Mapping NO W/R RW Default 0x80
Only 0x80 and 0x40000080 are writable.
Function ® Writing 0x80 deactivates the SYNC producer.
Descrintion ® Writing 0x40000080 activates the SYNC producer.
P Before activation, the Communication Cycle Period (1006h) must be
configured as non-zero.
1006h
Index 1006h -
Name Communication Cycle Period
Object . .
Structure VAR Data Type Uint32 Range Uint32
Mapping NO W/R RW Default 0x0
Function . .
Description Set the cycle time for the SYNC producer (unit: 125us).
1008h
Index 1008h | -
Name Manufacturer Device Name
Object Structure REC Data Type Uint8 Range -
Mapping NO W/R RO Default Servo Device
100Ah
Index 100Ah | -
Name Software Version
Object Structure REC Data Type Uint8 Range -
Mapping NO W/R RO Default Up to model
100Ch
Index 100Ch -
Name Guard Time
Object VAR Data Type Uint16 Range Uintl6
Structure
Mapping NO W/R RW Default 0x0
Function Applies only to the SYNC producer (unit: ms). Used with the Life Time
Description Factor for node guarding.
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100Dh
Index 100Dh -
Name Life Time Factor
Object VAR Data Type Uint8 Range Uint8
Structure
Mapping NO W/R RW Default 0x0
Func.tlo.n It must be greater than 1 when in use.
Description
1010h
Index 1010h -
Name Store Parameters
Object ) )
ARR Data Type Uint32 Range Uint32
Structure
Mapping NO W/R RW Default 0x0

e [t saves the current parameter values to EEPROM. The next time the
EEPROM is loaded (upon power cycling, node reset, or communication
reset), these saved values will be loaded.

e To store parameters, in addition to specifying the sub-index corresponding
to the storage area, the ASCII characters "load" must be written, or any
other value will not result in a successful save. The corresponding write
values are as follows:

MSB LSB
ASCII E v a S
Hex 65h 76 61h 73h
Function The corresponding subindex reading return value indicates how the
Description | gybindex restores parameters to default. Return value format and meaning:
MSB LSB
31 2 1 0
NA 0/1 0/1
Value Meaning
0 OFF, save parameter command invalid
1 OFF, save parameter command valid
2 ON, save parameter command invalid
3 ON, save parameter command valid
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1011h
Index 1011h -
Name Restore Default Parameters
Object )
ARR Data Type | Uint32 Range -
Structure
Mapping NO W/R RW Default -

Restoring default parameters writes factory settings to EEPROM. This does
not take effect immediately. Upon next EEPROM loading (after power
cycling, node reset, or communication reset), the device loads default values
(factory settings). To restore default parameters, specify the sub-index
corresponding to the restore area, and write the ASCII string "load". Writing
any other value will fail.

The corresponding write values are as follows:

MSB LSB
ASCII d a o 1
Function Hex 64h 61h 6Fh 6Ch
Description The corresponding subindex reading return value indicates how the

subindex stores parameters. Return format and meaning:

MSB LSB
31 1 0
NA 0/1
Value Meaning
0 Parameters can’t be restore to default
1 Parameters can be restore to default
1014h
Index 1014h -
Name COB-ID Emergency Message
StOrlkl)Jc il(:r:e VAR Data Type Uint32 Range Uint32
Mapping NO W/R RW Default 0x80 + Node-ID
Bit 31 = 0: Emergency (EMCY) function enabled (servo sends EMCY
commands).
Bit 31 = 1: Emergency (EMCY) function disabled (servo does not send
) EMCY commands).
Func‘tw‘n MSB LSB
Description 31 30 11 10 0
0/1 0x0 11-bit COB-ID
When the emergency message is active, its COB-ID must match the value
in this object.
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1016h
Index 1016h -
Name Consumer Heartbeat Time
Object ARR Data Type | Uint32 Range Uint32
Structure
Mapping NO W/R RW Default -
This includes the monitored node address and the actual consumer time.
This time must be greater than the heartbeat producer time of the
corresponding node (unit: ms). Two consumer times cannot be set for the
same node.
Function The parameter content is as follows:
Description MSB LSB
31 24 23 16 15 0
NA Monitored Address Monitoring Time
The corresponding subindex reading return value indicates how the
subindex restores parameters to default.
Subindex 00h -
Name Number Entries
Object - Data Type Uint8 Range 1
Structure
Mapping NO W/R RO Default 1
Func'tlo'n This parameter can only be written as 0, which clears all error records.
Description
Sub-index 01h -
Name Consumer Heartbeat Time
Sg'}l)i iﬁ;e - Data Type Uint32 Range Uint32
Mapping NO W/R RW Default 0
Funcpqn Save all the parameters in the object list.
Description
1017h
Index 1017h -
Name Producer Heartbeat Time
Object VAR Data Type Uint16 Range Uintl6
Structure
Mapping NO W/R RW Default -
Function .
e Unit: ms
Description
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1018h
Index 1018h -
Name Producer Heartbeat Time
Object .
Structure REC Data Type Uint16 Range -
Mapping NO W/R RO Default -
Subindex 00h | -
Name Number of Entries
Object .
Structure - Data Type Uint8 Range 3
Mapping NO W/R RO Default 3
Subindex 01h -
Name Vendor-ID
Object - Data Type Uint16 Range Uintl6
Structure yp &
Mapping NO W/R RO Default 0x3B9
Function . . .
Description A unique number assigned by the CiA.
Subindex 02h =
Name Product Code
Object - Data Type Uintl6 Range Uintl6
Structure yp &
Mapping NO W/R RO Default -
The device code corresponds to the product series and product model on
Functi the electronic label, and the correspondence is as follows:
b une 1;’.“ MSB LSB
escription 31 16 15 0
Product Series Product Model
Subindex 03h | -
Name Revision Number
Object . .
Structure - Data Type Uintl6 Range Uintl6
Mapping NO W/R RO Default -
The specific meanings corresponding to the software version number
P . 100Ah are as follows:
b “nc.“:’.n MSB LSB
escription 31 6 5 0
Major revision Minor revision
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1029h -
Index 1029h -
Name Error Behavior
Object . .
Structure ARR Data Type Uint8 Range Uint8
Mapping NO W/R RW Default -
It defines the NMT state to which the CANopen communication shall
automatically transition when different classes of errors occur based on the
value set.
Function Value Meaning
Description 0 Transition to Pre-operational state when in Operational state
1 Remain in the current state
2 Transition to Stopped state
Others NA
Subindex 01h -
Name Communication Error
Object Structure - Data Type Uint8 Range Uint8
Mapping NO W/R RW Default 0
Function It includes NMT guard timeout, PDO length error, and Bus-off
Description condition.
Subindex 00h -
Name Largest Sub-index Supported
Object Structure - Data Type Uint8 Range Uint8
Mapping NO W/R RO Default 1
Subindex 01h -
Name Communication Error
Object Structure - Data Type Uint8 Range Uint8
Mapping NO W/R RW Default 0
Function It includes NMT guard timeout, PDO length error, and Bus-off
Description condition.
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1200h
Name SDO Server Parameter
Object Structure REC Data Type - Range -
Mapping NO W/R RO Default -

MSB = 0: SDO valid; MSB = 1: SDO invalid. Default SDO always exists
as a read-only constant.

Function MSB LSB
Description 31 30 11 10 0
0/1 0x0 11-bit COB-ID
Subindex 00h -
Name Number of Entries
Object Structure - Data Type Uint8 Range Uint8
Mapping NO W/R RO Default 2
Subindex Olh -
Name COB-ID Client — Server (rx)
Object Structure - Data Type Uint32 Range Uint32
Mapping NO W/R RW Default 0x600 + Node-ID
Sub-index 02h -
Name COB-ID Server — Client (tx)
Object Structure - Data Type Uint32 Range Uint32
Mapping NO W/R RW Default 0x580 + Node-ID

1400h: RPDO1 Communication Parameter
1401h: RPDO2 Communication Parameter
1402h: RPDO3 Communication Parameter
1403h: RPDO4 Communication Parameter

Index 1400h~1403h -
Name RPDO Message COB-ID
Object Structure | REC Data Type - Range -
Mapping NO W/R RW Default -

144



Communication Description RB300 Series Integrated Servo Drive Manual

Subindex 00h -
Name Largest Sub-index Supported
Object Structure - Data Type Uint8 Range 0~2
Mapping NO W/R RO Default 2
Subindex 01h -
Name COB-ID Used by RPDO
Object Structure - Data Uint32 Range Uint32
Type
Mapping NO W/R RW Default See description below

Only the MSB is modifiable:
MSB = 0: PDO valid; MSB = 1: PDO invalid

MSB LSB
31 30 11 10 0
Function 0/1 0 11-bit COB-ID
Description Factory Settings (Default Node-ID = 1):
1400h: 0x80000200 + Node-ID
1401h: 0x80000300 + Node-ID
1402h: 0x80000400 + Node-ID
1403h: 0x80000500 + Node-ID
Subindex 02h -
Name RPDO Reception Type
StOrEJc ‘:ﬁie - Data Type Uint8 Range Uint8
Mapping NO W/R RW Default 0
This object can be modified only when PDO is invalid.
Different values represent different PDO transmission types as shown in the
) table below:
Dlzlslzlrcig‘?ign Value Meaning
0 Synchronous, acyclic
1~240 Synchronous, cyclic
254~255 Asynchronous, acyclic

1600h: RPDO1 Mapping Parameter
1601h: RPDO2 Mapping Parameter
1602h: RPDO3 Mapping Parameter
1603h: RPDO4 Mapping Parameter

Subindex 1600h~1603h -
Name RPDO Mapping Parameter
Object
REC Data Type - Range -
Structure
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Mapping NO W/R RW Default -
F . This object can be modified only when PDO is invalid. The total bit length
unction . . .
o of the mapped object must not exceed 64 bits, and only byte-level mapping
Description | i supported, no bit-level mapping.
Subindex 00h -
Name Number of Mapped Application Objects in PDO
Object Structure - Data Type Uint8 Range 0~4
Mapping NO W/R RW Default -
Function .\ . . . .
Description Writing 0 invalidates all mapping sub-indexes.
Subindex 1h~4h -
Name PDO Mapping for the nth Application Object to be Mapped
Object . .
Structure - Data Type Uint32 Range Uint32
Mapping NO W/R RW Default -
The index and sub-index must exist in the object dictionary list, with
writable and mappable attributes. Write the corresponding mapping object
Function in the following format:
Description || MSB LSB
31 16 15 8 7 0
Index Subindex Length
Default RPDO Mapping Configuration:
(1) RPDO1 (1600h)
Sub-index Value Description
0 1 Map one entry
1 0x60400010 Control Word
(2) RPDO2 (1601h)
Sub-index Value Description
0 2 Map two entries
1 0x60400010 Control Word
2 0x60600008 Operation mode selection
(3) RPDO3 (1602h)
Sub-index Value Description
0 2 Map two entries
1 0x60400010 Control Word
2 0x607A0020 Target Position (Position Reference)
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(4) RPDO4 (1603h)

Sub-index Value Description
0 2 Map two entries
1 0x60400010 Control Word
2 0x60FF0020 Target Velocity (Velocity Reference)
1800h: TPDO1 Communication Parameter
1801h: TPDO2 Communication Parameter
1802h: TPDO3 Communication Parameter
1803h: TPDO4 Communication Parameter
Index 1800h~1803
h
Name TPDO Communication Parameter
Object Structure | REC | Data Type - Range -
Mapping NO W/R RW Default -
Subindex 00h -
Name Largest Sub-index Supported
Object Structure - Data Type Uint8 Range 0~4
Mapping NO W/R RO Default 5
Subindex 01h -
Name COB-ID Used by TPDO
Object Structure - Data Type Uint32 Range Uint32
. See description
Mapping NO W/R RW Default below
Only the MSB is modifiable:
MSB = 0: TPDO valid; MSB = 1: TPDO invalid
MSB LSB
31 30 11 10 0
Function 0/1 0 11-bit COB-ID
Description | Factory Settings (Default Node-1D = 1):
1800h: 0x80000180 + Node-ID
1801h: 0x80000280 + Node-ID
1802h: 0x80000380 + Node-ID
1803h: 0x80000480 + Node-ID
Subindex 02h -
Name TPDO Transmission Type
StOrEi: ‘:ﬁ;e - Data Type Uint8 Range Uint8
Mapping NO W/R RW Default 255
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This object can be modified only when PDO is invalid. Different values
represent different PDO transmission types as shown in the table below:
Function Value Meaning
Description 0 Synchronous, acyclic
1~240 Synchronous, cyclic
255 Asynchronous, cyclic
Subindex 03h -
Name Inhibit Time
Object Structure - Data Type Uint16 Range Uint16
Mapping NO W/R RW Default 8
Function This object can be modified only when PDO is invalid. Unit: 125us.
Description Note: A value of 0 disables Inhibit Time.
Subindex 04h -
Name Reserved
Object Structure - Data Type Uint8 Range Uint8
Mapping NO W/R RW Default 0
Subindex 05h -
Name Event Timer
Object Structure - Data Type Uint16 Range Uint16
Mapping NO W/R RW Default 2
Function This object can be modified only when PDO is invalid. Unit: 1ms.
Description Note: A value of 0 disables Event Timer.

1A00h: TPDO1 Mapping Parameter
1A01h: TPDO2 Mapping Parameter
1A02h: TPDO3 Mapping Parameter
1A03h: TPDO4 Mapping Parameter

Index 1A00h~1A03h
Name TPDO Mapping Parameter
Object Structure | REC Data Type - Range -
Mapping NO W/R RW Default -
. This object can be modified only when PDO is invalid. The total bit length
Function . .
Description of thf.: mgpped object mu§t not exceefi 64 bits, and only byte-level
mapping is supported, no bit-level mapping.
Subindex 00h -
Name Number of Mapped Application Objects in PDO
Object Structure - Data Type Uint8 Range 0~4
Mapping NO W/R RW Default -
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Function . . . . .
Description Writing 0 invalidates all mapping sub-indexes.
Subindex lh~4h -
Name TPDO Mapping Entry
Object Structure - Data Type Uint32 Range Uint32
Mapping NO W/R RW Default -
The mapping object index and subindex must exist in the object
dictionary list, be writable, and be mappable. Write the corresponding
) mapping object in the following format:
Function
Descrinti MSB
escription LSB
31 16 15 8 7
Index Subindex Length
TPDO default mapping contents are:
(1) TPDO1 (1A00h)
Sub-index Value Description
0 1 Map one entry
1 0x60410010 Status Word
(2) TPDO2 (1A01h)
Sub-index Value Description
0 2 Map two entries
1 0x60410010 Status Word
2 0x60610008 Current operation mode
(3) TPDO3 (1A02h)
Sub-index Value Description
0 2 Map two entries
1 0x60410010 Status Word
2 0x60640020 Current position
(4) TPDO4 (1A03h)
Sub-index Value Description
0 2 Map two entries
1 0x60410010 Status Word
2 0x606C0020 Current velocity
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5.1.6 6000h Object Details

603Fh - PP | PV | PT | HM | IP
Index 603Fh | -
Name Error Code
Object Structure VAR Data Type Uint16 Range 0~65535
Mapping Y W/R RO Default -
Function It indicates the last error that occurred in the drive. See the error list for
Description details.
6040h - PP PV PT HM IP
Index 6040h -
Name Control Word
Object VAR Data Type Uint16 Range 0~65535
Structure
Mapping Y W/R RW Default 0
Bit definition of control word:
Bit Meaning Description
0 Servo ready 0: OFF 1: ON
| Main circuit power 0: OFF 1: ON
on
2 Quick stop 1: OFF 0: ON
3 Servo running 0: OFF 1:ON
Bit Mode
PP PV | PT HM
Ne.‘,\y position Homing
4 rising edge NA | NA enable
trigger
0: Non-
Function immediate
Description 4~6 Mode-dependent 5 update NA | NA| NA
1: Immediate
update
0: Absolute
6 position |\ I Na | NA
1: Relative
position
Rising edge of bit7 is valid
7 Fault reset If bit7 remains 1, other control commands
are invalid
8 Halt 0: OFF 1:ON

9~10 NA -
11~15 | Manufacturer-defined -
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6041h - PP PV PT HM IP
Index 6041h -
Name Status Word
Object VAR Data Type Uint16 Range 0~65535
Structure
Mapping Y W/R RO Default 0
Reflects servo status:
Bit Name Description
0 Servo ready 1: ON 0: OFF
1 Wait for servo enable 1: ON 0: OFF
2 Servo running 1: ON 0: OFF
3 Error 0: No error; 1: Error
4 Main circuit power on 1: ON 0: OFF
5 Quick stop 0: ON 1: OFF
6 Power-on run enable 1: ON 0: OFF
7 Alarm 1: ON 0: OFF
8 Manufacturer-defined -
0: Non-CANopen mode
Function ? Remote control 1: CANopen rre)mote control mode
Description Velocity mode
0: Target velocity not reached
10 Target reached 1: T‘a‘rget velocity reached
Position mode
0: Target position not reached
1: Target position reached
1 Internal position limit 0: Reference/feedback below l‘im‘it
1: Reference/feedback above limit
12~13 Operation mode-related | -
14 NA -
0: Not performed or not completed
15 Homing completed 1: Homing completed, reference
point found
605Ah - PP | PV | PT | HM | IP
Index 605Ah -
Name Quick Stop Mode
ngi :l(;:'e VAR Data Type Int16 Range 0~2
. Defau
Mapping NO W/R RW 1t 2
Display Control Mode
. 0 Coast to stop and motor shaft not locked
Function 3 .
Description 1 Stop by 0x6084 (0x609A during home) setting and motor
shaft not locked
2 Stop by 0x6085h setting and motor shaft not locked
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605Dh PP PV PT HM IP
Index 605Dh -
Name Halt Stop Mode
S(;Ei :ﬁie VAR Data Type Int16 Range 1~3
Mapping NO W/R RW Default 1
Display Control Mode
Function 1 Stop by 6084h/6087h (0x609A during home) setting and
Description motor shaft locked ‘
2 Stop by 6085h/6087h setting and motor shaft locked
3 Stop as emergency stop and motor shaft locked
6060h - PP PV PT HM IP
Index 6060h -
Name Operation Mode
Storlll)i iﬁie VAR Data Type Int8 Range 0~7
Mapping Y W/R RW Default 1
Set the servo operation mode:
Setpoint Description
0 NA
Function 1 Profile Position mode (PP)
Description 3 Profile Velocity mode (PV)

4 Profile Torque mode (PT)

6 Homing mode (HM)

7 Interpolated Position mode (IP)
6061h - PP PV | PT | HM | IP
Index 6061h -

Name Operation Mode Display
Object Structure VAR | Data Type | Int8 Range 0~7
Mapping Y W/R RO Default 0
Setpoint Control Mode
0 NA
1 Profile Position mode (PP)
Function Description 3 Profile Velocity mode (PV)
4 Profile Torque mode (PT)
6 Homing mode (HM)
7 Interpolated Position mode (IP)
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6062h - PP | HM | IP
Index 6062h -
Name Position Demand Value
Object Structure VAR Data Type | Int32 Range -231~(231-1)
Mapping Y W/R RO Default 0
Function Description It indicates the real-time position reference in user unit.
6063h - PP PV | PT | HM | IP
Index 6063h | -
Name User Position Feedback
Object Structure VAR Data Type | Int32 | Range -231(231-1)
Mapping Y W/R RO Default 0
Function Description It indicates the actual position feedback value in encoder unit.
6064h PP PV PT | HM IP
Index 6064h | -
Name Position Actual Value
ngi et’ie VAR ?ya;i Int32 Range 232311
Mapping Y W/R RO Default 0
Function It indicatés‘ the actual position feedback Value‘ in user unit. N
Description User Position Feedback (6064h) x Gear Ratio (6091h) = Position Actual
Value (6063h)
6065h - PP | HM IP
Index 6065h | -
Name Position Deviation Error Window
SSEJC ﬁe VAR 1;;;2 Uint32 Range 0~(231-1)
Mapping Y W/R RW Default 3840000
Set the position deviation error level in reference unit.
® [f the difference between the Position Demand Value (6062h) and
Function Position Actual Value (6064h) exceeds £6065h, an excessive position
Description deviation error (ER.d00) occurs.
® When 6065h is set to 4294967295, the servo disables excessive position
deviation monitoring.
6067h - PP HM IP
Index 6067h -
Name /COIN Signal Width
ngi :l(;:'e VAR Data Type Uint32 Range 0~(231-1)
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Mapping Y | W/R | RW | Default | 100
Set the position arrival level in user unit.
Function When the difference bet?veer? th@ Position Demand Valu§ (6062h.) and Position
Description Act}lgl Yalue (§064h) is within £6067h for ‘tl‘le duration ‘set in 6068h, the
position is considered reached. In Profile Position mode, bit 10 of the Status
Word (6041h) is set to 1.
6068h - PP HM IP
Index 6068h | -
Name /COIN Signal Time
StOrEi (:E;e VAR Data Type Uintl6 Range 0~65535
Mapping Y W/R RW Default 0
Set the time range to judge if the position target is reached (unit: 1ms).
Function Whg} the difference between the P(.)siFion Demand Value (60.62h) ar}d
Description Position Actua‘l Yalye (60§4h) is within £6067h for the c‘h%ratlon set in
6068h, the position is considered reached. In Profile Position mode, bit 10 of
the Status Word (604 1h) is set to 1.
606Bh PP PV PT | HM | IP
Index 606Bh | -
Name Velocity Demand Value
SEEJC ‘:ﬁie VAR | DataType | Int32 | Range “231~(2%1-1)
Mapping Y W/R RO Default -
It indicates the actual position feedback value (unit: 0.1rpm).
. ® [n position mode, it reflects the speed reference corresponding to the
Function .\
Description out.put. of th§ p051t10n.regulat0r, . .
® while it indicates the input reference of the speed regulator in velocity
mode.
606Ch - PP PV | PT | HM | IP
Index 606Ch -
Name Velocity Actual Value
Object Structure VAR Data Type | Int32 Range 231~ (231-1)
Mapping Y W/R RO Default -
Function Description It indicates the actual velocity feedback value (unit: user unit/s).
606Dh - PV
Index 606Dh -
Name V-CMP Signal Width
SSL)JC iﬁ;e VAR | Data Type | Uintl6 Range 0~65535
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Mapping Y | W/R | RW | Default | 100
Set the speed window threshold (unit : 0.1rpm).
When the difference between the Target Velocity (60FFh) and the Velocity
Function Actual Value (606Ch) remains within £606Dh for the duration set in
Description | 606Eh, the velocity is considered reached. In Profile Velocity mode, bit 10
of the Status Word (6041h) is set to 1. Otherwise, bit 10 of Status Word
(6041h) is set to 0.
606Eh - PV
Index 606Eh -
Name /V-CMP Signal Time
Object VAR | Data Type | Uintl6 Range 0~65535
Structure
Mapping Y W/R RW Default 0
Set the time range to judge if the velocity target is reached (unit: ms).
When the difference between the Target Velocity (60FFh) and the Velocity
Function Actual Value (606Ch) remains within +606Dh for the duration set in 606Eh,
Description | the velocity is considered reached. In Profile Velocity mode, bit 10 of the
Status Word (6041h) is set to 1. Otherwise, bit 10 of Status Word (6061h) is
set to 0.
606Fh - PV
Index 606Fh | -
Name Zero Velocity Threshold
Object VAR Data Type | Uintl6 Range 0~65535
Structure
Mapping Y W/R RW Default 10
Set the speed threshold to tell if the speed is O (unit: 1 rpm).
Function Wher} the Yelocity Actual Value (§0§Ch) re.mains within i§O6Fh for the
Description duration set in 6070h, the user velocity is considered zero and bit 12 of Status
Word (6041h) is set to 1. If either condition is not met, the user velocity is
considered non-zero and bit 12 is set to 0.
6070h PV
Index 6070h | -
Name Zero Velocity Threshold Time
Object VAR Data Type | Uintl6 Range 0~65535
Structure
Mapping Y W/R RW Default 0
Set the speed threshold time to tell if the speed is 0 (unit: 2ms).
Function When the Velocity Actual Value (606Ch) remains within +606Fh for the
. duration set in 6070h, the user velocity is considered zero and bit 12 of Status
Description

Word (6041h) is set to 1. If either condition is not met, the user velocity is
considered non-zero and bit 12 is set to 0.
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6071h - PT
Index 6071h -
Name Target Torque
Object
VAR Data Type Int16 Range -5000~5000
Structure
Mapping Y W/R RW Default 0
Function Set the target reference value for Profile Torque mode and Cyclic
Description Synchronous Torque mode (unit: 0.1%).
6072h - PP | PV PT | HM IP
Index 6072h -
Name Max. Torque Limit
Object )
VAR Data Type | Uintl6 Range -5000~5000
Structure
Mapping Y W/R RW Default 3000
Function ) .
Set the maximum output torque value of the servo (unit: 0.1%).
Description
6074h - PP | PV PT HM 1P
Index 6074h -
Name Torque Demand Value
Object .
VAR | Data Type | Uintl6 Range -5000~5000
Structure
Mapping Y W/R RO Default -
Function . .
Display the current torque command value (unit: 0.1%).
Description
6075h - PP | PV PT HM IP
Index 6075h -
Name Motor Rated Current
Object ] ]
VAR | Data Type | Uint32 Range Uint32
Structure
Mapping Y W/R RO Default 0
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Function It indicates the motor rated current on the nameplate (unit: mA). All current-
Description related parameter values are relative to this parameter.
6076h - PP | PV PT HM 1P
Index 6076h -
Name Motor Rated Torque
Object . .
Structure VAR | Data Type | Uint32 Range Uint32
Mapping Y W/R RO Default 0
Function It indicates the motor rated torque on the nameplate (unit: mNm). All
Description torque-related parameter values are relative to this parameter.
6077h - PP PV PT HM 1P
Index 6077h -
Name Motor Actual Torque
Object VAR Data Int16 Range Int16
Structure Type
Mapping Y W/R RO Default 0
Function It indicates the instantaneous torque output value of the servo motor (unit:
Description | 0.1%).

6078h - PP PV | PT | HM | IP
Index 6078h | -
Name Current Actual Value
Object Structure VAR Data Type Int16 Range Int16
Mapping Y W/R RO Default 0
Function It indicates the instantaneous current output of the servo motor (unit:
Description 0.1%).

607Ah - PP
Index 607Ah | -
Name Target Position
Sgh’i | VAR | DaaType | 2 Range 231-(231.1)
Mapping Y W/R RW Default 0
Set the servo target position in user unit under the Profile Position mode.
. ® When Control Word (6040h-bit6) is 0, 607Ah is the absolute position of
Function
Description the current stage. o . . ..
® When Control Word (6040h-bit6) is 1, 607Ah is the incremental position
of the current stage.
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607Ch - HM
Index 607Ch -
Name Home Offset
S?r:ji :ﬁie VAR | DataType | Int32 Range 3 (231.1)
Mapping Y W/R RW Default 0
Set the physical position by which the mechanical zero point deviates from
the motor home position in user unit under the position mode.
Mechanical home=Mechanical Zero+ 607Ch (Home Offset). When set to 0,
no offset is applied.
Function
Description Mechanical home 07
Mechanical zero
607Dh - PP PV PT HM IP
Index 607Dh -
Name Software Position Limit
Object VAR | Data Type | Int32 Range Int32
Structure
Mapping Y W/R RW Default 0
Set the minimum and maximum software absolute position limits.
Minimum absolute position limit = (607D:01h)
Maximum absolute position limit = (607D:02h)
Software absolute position limit settings:
® When both (607D:01h) and (607D:02h) are set to default values,
software limits are disabled.
. ® [f the minimum absolute position limit (607D: 01h) is greater than the
Function . .. .
.. maximum absolute position limit (607D: 02h), the values are
Description : . .
automatically adjusted internally.
® When the position command or feedback reaches the software limit, in
position mode, the servo will move toward the limit position and stop
upon reaching it, triggering an over-travel warning. A reverse reference
can be issued to move the motor out of the overtravel state.
® Absolute position limits are relative to the Position Actual Value 6064h
(user units).
Subindex 00h -
Name Number of Entries
Sgﬁi | VAR | DawType | Uinis Range 2
Mapping Y W/R RO Default 2
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Subindex 01h -
Name Min. Internal Absolute Position Limit
StOrL)Jcilie VAR Data Type Int32 Range Int32
Mapping Y W/R RW Default 2231
Subindex 02h -
Name Max. Internal Absolute Position Limit
ngi :l(;:'e VAR Data Type Int32 Range Int32
Mapping Y W/R RW Default 2311
607Eh - PP PV | PT| HM 1P
Index 607Eh -
Name Reference Polarity
Object VAR Data Type Uint8 Range Int8
Structure
Mapping Y W/R RW Default 0
Set the polarity of position, velocity, and torque references.
MSB LSB
7 6 5 4 0
Position Velocity Torque NA
reference reference reference
Function polarity polarity polarity
Description | ® Bit7 = 1: Standard position mode. Position command x (-1), motor
direction reverses. In profile position mode and cyclic synchronous
position mode, both the position reference and target position are inverted.
® Bit6 = 1: Velocity mode. Velocity command (60FFh) x (-1), motor
direction reverses.
® Bit5 = 1: Torque mode. Torque command X (-1), motor direction reverses.
607Fh - PP | PV HM 1P
Index 607Fh -
Name Max Profile Velocit
Object | yug | Dala | i) Range 0~(222-1)
Structure Type
Mapping Y W/R RW Default 838860800
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Set the user maximum operating speed (unit: user units/s).
This value takes effect when the slave's velocity reference changes.

Function 607Fh x 29th-01
Description | Max Profile Velocity (rpm) = =——— Rggzllzj[?én x 60
Note: In all modes, the maximum operating speed is limited by both 607Fh and
function code Pn318, with the lower value applied.
6080h - PP PV PT HM IP
Index 6080h | -
Name Max Motor Speed
StOrEJc il(;r:e VAR | Data Type | Uint32 Range 0~(2*-1)
Mapping Y W/R RO Default Max. Velocity Limit
Function It indicates the maximum permissible operating velocity of the motor that
Description can be obtained from the manual of the servomotor (unit: rpm)
6081h - PP
Index 6081h | -
Name Profile Velocity
Sgﬁi :l(;:'e VAR Data Type | Uint32 Range 0~(2*-1)
Mapping Y W/R RW Default 83886080
Set the running speed of the constant stage after completing the acceleration in
the profile position mode (unit: reference unit/s).
Function
Description 6081hx %
Motor Speed (rpm)= Encoder Resolution <60
6083h - PP PV
Index 6083h -
Name Profile ACC
Sgﬂ: ch;e VAR Data Type | Uint32 Range 0~(2%-1)
Mapping Y W/R RW Default 83886080
Set the acceleration for Profile Position and Profile Velocity modes (unit:
reference units/s?).
) ® [n profile position mode: Acceleration changes take effect before the next
Function . : . . .
. segment reference is triggered. If modified during the execution of this
Description i
segment, the new value will apply after the current segment completes.
® In profile velocity mode, the acceleration changes take effect immediately.
® [fthis is set to 0, the software internally forces it to 1.
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6084h _ op | pv
Index 6084h _

Name Profile DEC

Object ' N
Structure | VAR | DataType | Uint32 Range 0~(232-1)
Mapping Y W/R RW Default 83886080

Set the deceleration for Profile Position and Profile Velocity modes (unit:

command units/s?).

. ® [n profile position mode: Acceleration changes take effect before the next

Function o . . . .

Descrintion segment reference is triggered. If modified during the execution of this
P segment, the new value will apply after the current segment completes.

® In profile velocity mode, the acceleration changes take effect immediately.

® [f this is set to 0, the software internally forces it to 1.

6085h - PP PV | PT HM 1P
Index 6085h | -
Name Quick Stop DEC
Sg}l)i iﬁ;e VAR Data Type Uint32 Range 0~(2%-1)
Mapping Y W/R RW Default 2147483647
Function When Quick Stop (6040h: bit2=0) is active and when 605Ah (Quick Stop
Description | Option Code)=2, it defines the deceleration rate for the ramp-down segment.

6086h PP PV
Index 6086h | -
Name Motion Profile Type
Object VAR Data Type Int16 Range Int16
Structure
Mapping Y W/R RW Default -
Function oy o .
Description It indicates the profile type of the position or velocity reference.
6087h - PT
Index 6087h | -
Name Torque Slope
Object .
Structure VAR Data Type Uint32 Range 0~65535
Mapping Y W/R RW Default 1000
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® Set the torque acceleration in profile torque mode, representing the torque
reference increment per second (0.1%/s).

Function | ® In Profile Torque mode, when Quick Stop Mode (605Ah)=1 or 2, or when
Description Halt Stop Mode (605Dh)=1 or 2, the system will decelerate to a stop using
the value set in 6087h.
® If the parameter is set to 0, it is automatically forced to a value of 1.
6091h - PP PV PT | HM | IP
Index 6091h | -
Name Gear Ratio
Object . .
ARR Data Type Uint32 Range Uint32
Structure
Mapping Y W/R RW Default -
Set a proportional relationship between the user-defined load displacement
and the motor displacement:
Motor displacement (motor unit) = Load displacement (user unit) x position
factor
The setting of the position factor is related to parameters such as the
mechanical reduction ratio, mechanical dimensions, and motor resolution.
Function Calculation method is as follows: _ _
Descrintion . _ Motor Resolution x Gear Ratio
p Position Factor =
Load Feed
The gear ratio set in 6091h is in series with the gear ratio settings in Pn204
and Pn206. For CAN-based models, the resulting electronic gear ratio is
calculated as:
204 6091:01
Gear Ratio = — 55 ™ 609102
Subindex 00h -
Name Number of Entries
Storfl’iﬁe VAR | DataType | Uint8 Range 2
Mapping Y W/R RO Default 2
Subindex 01h -
Name Motor Revolutions
Sg?c iﬁ;e VAR Data Type Uint32 Range Uint32
Mapping Y W/R RW Default 1
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Subindex 02h
Name Shaft Revolutions
StOrEi ‘:ﬁie VAR Data Type Uint32 Range Uint32
Mapping Y W/R RW Default 1
6098h - HM
Index 6098h -
Name Homing Method
Sgﬁ: :101;3 VAR Data Type Int8 Range 0~35
Mapping Y W/R RW Default 0
Select the method for homing:
Value Description
1 Starts at the negative limit switch and Z-pulse
2 Starts at the positive limit switch and Z-pulse
3~4 Starts at the positive home switch and Z-pulse
Function 5~6 Starts at the negative home switch and Z-pulse
Description 7~14 Starts at the home switch and Z-pulse
15~16 NA
17~30 Home without reference to Z-pulse
31~32 NA
33~34 Home without reference to Z-pulse
35 Current position as the zero position

NOTE

& ® FER.E03 will occur when data other than the above is set.

609%h - HM
Index 6099h | -
Name Home Velocity
Object Structure ARR Data Type Uint8 Range Uint32
Mapping Y W/R RW Default -
There are two speed settings under the home mode.
Function ® 6099-1h: Deceleration Point Search Velocity (unit: reference
Description units/s)
® 6099-02h: Home Point Search Velocity (unit: reference units/s)
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Subindex 00h -
Name Number of Entries
Object .
Structure VAR Data Type Uint8 Range 2
Mapping Y W/R RO Default 2
Subindex 0lh -
Name Deceleration Point Search Velocit
Object . 0
Structure VAR Data Type Uint32 Range 0~2-%-1
Mapping Y W/R RW Default 27962027
. Set to configure the search speed for the deceleration point signal. We
Function . . . . .
L recommend a higher setting to prevent extended homing duration and homing
Description | .
timeout errors.
Subindex 024 -
Name Home Point Search Velocity
Object .
Structure VAR Data Type Uint32 Range 1~500
Mapping Y W/R RW Default 5592405
Caution
e During homing, the slave will decelerate after detecting the deceleration point

AN

signal.

During deceleration, the slave device ignores changes in the home signal. To
avoid finding the home signal during deceleration, please set the deceleration
point switch signal appropriately. For example, ensure sufficient deceleration
distance or increase the homing acceleration rate.

609Ah - HM

Index 609Ah -

Name Home ACC/DEC

Object ARR Data Type | Uint32 Range 0~232-1
Structure
Mapping Y W/R RW Default 83886080
Function Set the acceleration and deceleration under the home mode (unit: reference

Description | unit/s?).
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60C1h IP
Index 60C1h -
Name Interpolation Data Record
Object Structure ARR Data Type Int32 Range Int32
Mapping Y W/R RW Default 0
Function Description Set the parameters of interpolation mode.
Subindex 00h -
Name Number of Entries
Object Structure VAR Data Type Uint8 Range 3
Mapping N W/R RO Default 3
Subindex Olh -
Name Absolute Position Reference
Object Structure VAR Data Type Int32 Range Int32
Mapping Y W/R RW Default 0
Function Description It indicates the required absolute value in reference unit.

60C2h - IP
Index 60C2h -
Name Interpolation Period
Object Structure ARR Data Type Uint8 Range Uint8
Mapping Y W/R RW Default 0
Subindex 00h -
Name Number of Entries
Object Structure VAR Data Type Uint8 Range 2
Mapping N W/R RO Default 2
Function Set the entry number for the object dictionary in the interpolation
Description cycle.
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Sub-index 01h -
Name Interpolation Period Time
Object ) )
VAR Data Type Uint8 Range Uint8
Structure
Mapping Y W/R RW Default 1
Set the time constant of the interpolation period. The unit is defined by
) 60C2:02h.
Function ) . ) ) o
o Example: If 60C2:02h is -3 and 60C2:01h is 1, the interpolation period is
Description
Ims.
Note: The interpolation period must match the synchronous cycle period.
Subindex 02h -
Name Interpolation Period Time Unit
Object Structure VAR Data Type Int8 Range Int8
Mapping Y W/R RW Default -3
Set the interpolation period unit.
] o A value of -3 indicates the unit is ms.
Function Description A value of -4 indicates the unit is 0.1m:s.
A value of -2 indicates the unit is 10ms.
60C5h - PP | PV | PT HM IP
Index 60C5h -
Name Max. Profile Acceleration
Object Uint3
VAR Data Type Range 0~(2*-1)
Structure 2
Mapping Y W/R RW Default 2147483647
Function ) ) ) )
o Set the maximum profile acceleration (unit: reference unit/s?).
Description
60C6h - PP PV PT | HM IP
Index 60C6h | -
Name Max. Profile Deceleration
Object .
Structure VAR Data Type | Uint32 Range 0~(232-1)
Mapping Y W/R RW Default 2147483647
Fungthn Set the maximum profile deceleration (unit: reference unit/s2).
Description
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PP | PV | PT | HM | IP

60EOh
Index 60EOh | -
Name Positive Torque Limit
Object Structure VAR | DataType | Uintl6 | Range Uint16
Mapping Y W/R RW Default 3000
Function Description | Set the limit to the positive torque (unit: 0.1%).
60E1h - PP | PV | PT | HM | IP
Index 60E1h -
Name Negative Torque Limit
Object Structure VAR | DataType | Uintl6 | Range Uint16
Mapping Y W/R RW Default 3000

Function Description | Set the limit to the negative torque (unit: 0.1%).

60F4h - PP | HM | IP

Index 60F4h -

Name Position Deviation Feedback

Object 31 /n31
Structure VAR | Data Type Int32 Range -2°0~(2°0-1)
Mapping Y W/R RO Default 0
Func.tlo.n It indicates the real time position deviation in reference unit.

Description

60FCh - PP | HM IP

Index 60FCh -

Name Motor Position Reference*

Object Data 31 n31
Structure VAR Type Int32 Range =270 ~(2°'-1)
Mapping Y W/R RO Default 0

It indicates the motor's real-time position reference (unit before electronic
Function gear: increments).

Description | Motor Position Reference*(60FCh)= User Position Reference (6062h) x
Gear Ratio (6091h)

60FDh - PP | PV | PT | HM IP
Index 60FD -
h
Name Digital Input
Object . 0
Structure VAR | Data Type Uint32 Range 0~(2°+-1)
Mapping Y W/R RO Default 0
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It indicates the current digital input terminal logic of the drive, 0 indicating
invalid and 1 indicating valid.
The DI signals on each bit are as follows:
Function MSB LSB
Description 31~16 15~4 3 2 1 0
Manufactur Undefi | Home Positive Negative
NA : overtravel overtravel
er-defined ned signal . .
switch switch
60FEh - PP PV | PT | HM 1P
Index 60FEh -
Name Digital Output
Object Structure ARR Data Type Uint32 Range Uint32
Mapping Y W/R RO Default 0
Subindex 00h -
Name Number of Entries
Object Structure | VAR | Data Type Uint8 Range 1
Mapping N W/R RO Default 1
Subindex 0lh -
Name Physical Output
Object VAR | Data Type Uint32 Range Uint32
Structure
Mapping Y W/R RO Default 0
It indicates the current digital output terminal logic of the drive, 0 indicating
invalid and 1 indicating valid.
Functi The DO signals on each bit are as follows:
Dewori | MSB LSB
escription 3116 51 0
Manufacturer-
defined NA Brake output
60FFh - PV CSv
Index 60FFh | -
Name Target Velocity
Object
Structure VAR Data Type Int32 Range Int32
Mapping Y W/R RW Default 0
Fungthn Set the speed reference (unit: user unit/s) in Profile Velocity mode (PV).
Description
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6502h -
Index 6502h -
Name Supported Drive Modes
Object VAR | Data Type Uint16 Range Uintl6
Structure
Mapping Y W/R RO Default 6D
Drive modes supported by the driver. 0: Not Supported, 1: Supported.
Bit Description Value
0 Profile position mode 1
1 NA 0
Function 2 Profile velocity mode 1
Description 3 Profile torque mode 1
4 NA 0
5 Home mode 1
6 Interpolation position mode 1
7~15 NA 0
5.2 CANopen Abort Codes
Code Description
0x05040001 Invalid control command (SDO only supports 0x40, 0x2F, 0x2B, 0x23)
0x06010002 Attempt to write a read-only object
0x06020000 Object does not exist in the object dictionary
0x06040041 Object cannot be mapped to PDO
0x06040042 Number and length of mapped objects exceed PDO length
0x06070010 | Data length mismatch (object dictionary length differs from write data length)
0x06070012 Data type mismatch, service parameter length mismatch
0x06090011 Sub-index does not exist
0x06090031 Parameter value written is too large
0x06090032 Parameter value written is too small
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6 Appendix

6.1 Appendix 1 Terminal X Functions

Setting: 0x01

. ) Control
Mark Enable servo drive Trigger
Mode
This signal is used to activate the servo drive.
® Invalid: Servo motor is not enabled (Servo- High/low
son | * o ( e PISIT
)- level
® Valid: Servo motor is enabled (Servo On).
Setting: 0x02
e ) Control
Mark Forward drive inhibit Trigger
Mode

This signal is used to limit the motor from forward
operation when a forward reference is sent

P-OT | externally. High/low level | [PIISIT]
® [nvalid: Motor continues to run forward.
® Valid: Motor stays.

Setting: 0x03

Control

Mark Reverse drive inhibit Trigger
Mode

This signal is used to limit the motor from reverse
operation when a reverse command is sent

N-OT | externally. High/low level | [PI[SIT
® [nvalid: motor continues to run reversely.
® Valid: Motor stays.

Setting: 0x04

) Control
Mark Error reset Trigger
Mode
This signal is used to clear an error prompt that has
ALM- | occurred in the drive. High/low PSE
RST ® [nvalid: Error reset inhibit level
® Valid: Error reset available
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Setting: 0x05
) ) Control
Mark PI/P shift Trigger
Mode
This signal is used to switch the PI
(Proportlonal/Integ‘ral) and P (Proportional) High/low
P-CON | regulators of the drive's speed loop. [PISIT
® Invalid: PI control (proportional/integral). level
® Valid: P control (proportional).
Setting: 0x06
. ) Control
Mark Torque limit shift Trigger
Mode
This signal is used to limit the forward and reverse
torque of the drive.
Position mode or speed mode:
® [nvalid: Limit forward and reverse torque by
Pn053.
® Valid: Limit forward and reverse torque b High/low
TL-SEL aue by ¥ P
Pn054. level
Torque mode:
® [nvalid: Limit forward and reverse torque by
Pn051.
® Valid: Limit forward and reverse torque by
Pn052.
Setting: 0x08
S ) Control
Mark Speed reference direction Trigger
Mode
This signal is used to adjust the direction of the speed
reference in speed mode. High/low
SPD-D o N
® [Invalid: The same as the speed reference level
® Valid: Opposite to the speed reference
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Setting: 0x09, 0x0A
) . Control
Mark Internal register speed reference buffer Trigger
Mode
® SPD-A: Internal register speed reference buffer
1
® SPD-B: Internal register speed reference buffer
2
Reference
SPD-A SPDB SPDA High/low
source N
SPD-B ] level
0 0 Pn304 setting
0 1 Pn305 setting
1 0 Pn306 setting
1 1 Pn307 setting
Setting: 0x0B
Control
Mark Control mode shift Trigger
Mode
This signal is used to shift the control mode.
Control Mode Shift
P000.X Signal (/C-SEL)
Setpoint High level | Low level
(H) @)
_ — High/low
C-SEL Velocity Position [PISIT
3 level
mode mode
A Torque Position
mode mode
s Velocity Torque
mode mode
Setting: 0x0C
Mark 7 | v Control
ar ero clam rigger
P =8 Mode
This signal is used to send zero clamp signal to the
drive. High/low "
ZCALMP | o Invalid: Zero clamp function is off level
® Valid: Zero clamp function is on
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Setting: 0x0D
o i Control
Mark Reference pulse inhibit Trigger
Mode
This signal is used to control reference pulses
sending to the drive.
® Invalid: Drive stops receiving reference pulses High/low
INHIBIT . P s P s P
and counting level
® Valid: Drive receives reference pulses and
counts
Setting: 0x0E
. . ) Control
Mark Gain shift Trigger
Mode
This signal is used to select between the two gains in
speed and position mode. High/low
G-SEL | o Invalid: Switch to 1st gain. level PSIm
® Valid: Switch to 2nd gain.
Setting: 0xOF
. ) . Control
Mark Torque reference direction shift Trigger
Mode
This signal is used to adjust the output direction of
the torque reference via this terminal in the torque High/low
TPR-D | mode: 0
® Invalid: Same as the torque reference level
® Valid: Opposite to the torque reference
Setting: 0x10
. ) i Control
Mark Pulse reference multiplier shift Trigger
Mode
This signal is used to set the frequency multiplier of
the reference pulse input under position mode. High/low
P-GAIN 1 . [P]
® [nvalid: Same as input level
® Valid: Use multiplier
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Setting: Ox11
o . Control
Mark Pulse deviation clear Trigger
Mode
® This signal is used to clear the pulse count
buffer, which is decided by Pn200.Y. Edge
CCLR ® When this signal is valid, the position pulse High/low Pl
deviation accumulated by the servo drive is level
cleared to zero.
Setting: 0x12, 0x13
. ) Control
Mark Internal register torque reference buffer Trigger
Mode
® TOR-A: Internal register torque reference buffer
1
® TOR-B: Internal register torque reference buffer
2
TOR-A
TOR-B TOR-A Reference source High/low
TOR-B ] [T]
0 0 Pn410 setting level
0 1 Pn411 setting
1 0 Pn412 setting
1 1 Pn413 setting
Setting: 0x15
o ) Control
Mark Torque mode speed limit source Trigger
Mode
This signal is used to select the desired speed limit High/low
source in torque control. level 0
T-SLMT | o [nyalid: Limit by Pnd15. eve
® Valid: Limit by Pn416. Edge
Setting: 0x17
Mark Positive i v Control
ar ositive jo rigger
jog gg Mode
This terminal is used to input a negative jog speed
reference to the drive. High/low
JOGP | o Invalid: Jog speed reference input OFF. level s
® Valid: Positive jog speed reference input ON.
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Setting: 0x18

. Control
Mark Reverse Jog Trigger
Mode
This terminal is used to input a negative jog speed
reference to the drive. High/low
JOGN | o Invalid: Jog speed reference input OFF. level Lsl
® Valid: Negative jog speed reference input ON.
Setting: 0x19
Control
Mark Emergency stop Trigger
Mode
This terminal is used to input an emergency stop
command to the drive. .
. . o High/low
EMSTOP | ® Invalid: servo drive maintains the current PISIT
operating status. level
® Valid: Coasting stop and motor shaft locked.
Setting: Ox1A
Control
Mark Control mode shift 2 Trigger
Mode
® This signal is used to shift control mode when High/low
C-SEL2 [PISIM
Pn000.X=6. level
Setting: 0x1B
) Control
Mark Control mode confirm Trigger
Mode
This terminal is used to confirm the selected control
mode when Pn000.X=6.
Pn000. Control mode
< ] T Control
shift signa -Tri
. s Mode
Setpoint | C-SEL | CSEL2
C-Trig 0 0 Velocity Edge | PEM
mode
Position
6 0 1 1
mode
Torque
1 0 1
mode
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Setting: Ox1F
Control
Mark Brake input Trigger
Mode
® This signal is used to control the brake via .
‘ ' High/low
BKSel external terminals. When the brake is controlled ovel [PISITI
eve
externally, it disables the brake enable logic.
Setting: 0x20
Control
Mark Internal position reference Trigger
Mode
® In the PR mode, the position references selected
from POSO to POSS are read into the controller High/low
CTRG . o [P]
at the moment of CTRG conduction (rising level
edge).
Setting: 0x20
Control
Mark Internal position reference Trigger
Mode
® In the PR mode, the position references selected
from POSO0 to POSS are read into the controller High/low
CTRG ] o [Pl
at the moment of CTRG conduction (rising level
edge).
Setting: 0x27
) Control
Mark Home enable Trigger
Mode
® [n position mode, when the terminal triggers High/low
ORGEN home return, the home command is read into the level [P]
controller. Edge
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Setting: 0x28

Control

Mark Mechanical home signal Trigger
Mode

This signal is used as a home signal source during
home mode.

® [nvalid: Home signal not met

® Valid: Home signal met

ORGS Rising edge [P]

6.2 Appendix 2 Terminal Y Functions

Setting: 0x01
. Control
Mark Servo ready (/S-RDY) Trigger Mode
® [f the servo drive is ready and there is no fault at
RDY present, the output of this signal is ON. High/low PR
® [fthe servo is ready or currently faulty, this signal level
output is OFF.
Setting: 0x02
o o . Control
Mark Position Coincidence Trigger Mode
® When the current position deviation is within
Pn262 [/COIN Signal Width], this signal output
is ON. High/low
COIN ® When the current position deviation is not level B
within Pn262 [/COIN Signal Width], this signal
output is OFF.
Setting: 0x03
) ) Control
Mark Velocity Clamp Trigger
Mode
® When the deviation between the motor feedback
speed and the target is within Pn320 [/V-CMP
Signal Width], this signal output is ON. High/low
V-CMP | o When the deviation between the motor feedback level PIS/
speed and the target is not within Pn320 [/V-
CMP Signal Width], this signal output is OFF.
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Setting: 0x04
o Control
Mark Motor rotation signal Trigger
Mode
® When the motor running speed is lower than the
motor rotation detection threshold (Pn317), this
signal is OFF. High/low
TGON | o When the motor running speed is lower than the level PISIL
motor rotation detection threshold (Pn317), this
signal is ON.
Setting: 0x04
) ) i Control
Mark Motor rotation signal Trigger
Mode
® When the motor running speed is lower than the
motor rotation detection threshold (Pn317), this
signal is OFF. High/low
TGON | o When the motor running speed is lower than the level LISIT
motor rotation detection threshold (Pn317), this
signal is ON.
Setting: 0x05
o ) Control
Mark Torque limit in effect Trigger
Mode
® When the output torque of the motor is within
the set range, this signal is ON. High/low
TLT ge. TS S18 . ¥ PISm
® When the output torque of the motor is not level
within the set range, this signal is OFF.
Setting: 0x06
o ) Control
Mark Velocity limit Trigger
Mode
In torque mode:
® When the motor speed is not within the set High/low
VLT speed limit, this signal is ON. level oy
® When the motor speed is within the set speed eve
limit, this signal is OFF.
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Setting: 0x07
) ) Control
Mark Brake output signal Trigger
Mode
® When this signal is invalid, the brake power
supply disconnects, the brake engages, and the
motor position is locked. High/low
BK pasition 18 focke! ¥ P
When this signal is valid, the brake power level
supply connects, the brake opens, and the motor
will be able to rotate.
Setting: 0x08
) ) Control
Mark Alarm output signal Trigger
Mode
When alarm occurs on the current drive, this
signal is ON. High/low
/WARN When no alarm occurs on the current drive, this level RIS
signal is OFF.
Setting: 0x09
.. ) ) Control
Mark Position near signal Trigger
Mode
When the current position deviation is within
Pn260 [/Near Signal Wldth], tl.ns. mgpal 1s ON. High/low
NEAR When the current position deviation is not PISIT
within Pn260 [/Near Signal Width], this signal is level
OFF.
Setting: 0x0A
] o ) Control
Mark Reference pulse input multiplier Trigger
Mode
When the pulse input multiplier is used, this
signal is ON. i
PSELA When the pulse input multiplier is not used, High/low level | [PIISIIT
this signal is OFF.
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Setting: 0x0B
. . Control
Mark Error output signal Trigger
Mode
® When an error occurs on the drive, this signal is
ON. High/low
Alarm | o When no error occurs on the drive, this signal is level Lsl
OFF.
Setting: 0x0C
) Control
Mark Target torque reach Trigger
Mode
® Set the corresponding timing using function High/low
TorgR [PIISITI
codes Pn420 and Pn421. level
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