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Chapter 1 Safety and requirements for product use

1.1 Safety

1.1.1 Safety instructions for commissioning, repair and de-commissioning

A Warning

Danger of electric shock

—  If cables are not mounted to the plug X2.

- If connecting cables are disconnected when energised.

Touching live parts causes severe injuries and may lead to death.

The product may only be operated in the installed state and when all safeguards have been
initiated.

Before touching live parts during maintenance, repair and cleaning work, and after been long
service interruptions:

Switch off power to the electrical equipment via the mains switch and secure it against being
switched on again.

After switching off, allow to discharge for at least 10 minutes and check that power is turned
off before accessing the controller. Make sure that the charge lamp on the front of the
controller is off.

9 Note

Danger from unexpected movement of the motor or axis

- Make sure that motion does not endanger anyone.

-~ Perform a risk assessment in accordance with the EC machinery directive.

- Based on this risk assessment, design the safety system for the entire machine, taking
into account all integrated components. This also includes the electric drives.

- Bypassing safety equipment is impermissible.

1.1.2 Protection against electric shock through protective extra-low voltage (PELV)

A Warning

® Use only PELYV circuits in accordance with IEC DIN EN 60204-1 (protective extra-low
voltage, PELV) for electrical power supply. Also comply with the general requirements for
PELV circuits specified in IEC/DIN EN 60204-1.

® Use only power sources which guarantee reliable electrical disconnection of the operating
voltage as per IEC/DIN EN 60204-1.

Protection against electric shock (protection against direct and indirect contact) is ensured in accordance
with IEC/DIN EN 60204-1 through the use of PELV circuits (Electrical equipment of machines, general
requirements).



FD3&CD3 User Manual

1.1.3 Intended use

The CD3 motor controller series are intended for

- Use in control cabinets for power supply to AC servo motors and regulation of torques (current),
rotational speed and position.

The CD3 motor controller series are intended for installation in machines or automated systems and may
only be used:

- When in excellent technical condition

- In original condition without unauthorised modification

- Within the limits of the product defined by the technical data

- In an industrial environment

The product is intended for use in industrial areas. When used outside an industrial environment, e.g. in
commercial and mixed residential areas, measures for radio interference suppression may be necessary.

9 Note

In the event of damage caused by unauthorised manipulation or other than intended use, the
guarantee is rendered null and void and the manufacturer is not liable for damages.

1.2 Requirements for product use

® Make this documentation available to the design engineer, installer and personnel responsible for
commissioning the machine or system in which this product is used.

® Make sure that the specifications of the documentation are always complied with. Also consider the
documentation for the other components and modules.

Take legal regulations applicable at the destination into consideration, as well as:
- Regulations and standards
- Regulations of testing organizations and insurers
- National specifications

1.2.1 Transport and storage conditions

®  Protect the product during transport and storage from impermissible loads such as:
- Mechanical load
- Impermissible temperatures
- Moisture
- Aggressive atmospheres
® Store and transport the product in its original packaging. The original packaging offers sufficient
protection from typical stressing.

1.2.2 Technical requirements

General conditions for correct and safe use of the product, which must be observed at all times:
® Comply with the connection and environmental conditions specified in the technical data of the product
and of all connected components.

Compliance with limit values and load limits is mandatory in order to assure operation of the product in
accordance with the relevant safety regulations.

® Observe the instructions and warnings in this documentation.
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1.2.3 Qualification of the specialists (requirements for personnel)

The product may only be placed in operation by a qualified electrician who is familiar with:
- Installation and operation of electrical control systems

- Applicable regulations for operating safety-engineered systems
- Applicable regulations for accident protection and occupational safety
- Documentation for the product

1.2.4 Range of application and certifications

° Certificates and declaration of conformity for this product can be found at

www.en.Kinco.cn

The product has been certified by Underwriters Laboratories Inc. (UL) for the USA and Canada and is
marked as follows:

G@US LISTED UL listing mark for Canada and the United States

@)
UL listing mark for the United States

Note:

9 « Ifitis required to achieve the UL in your device or machine, please follow regulations below:
UL certifications regulations (can be found in a single UL file, technical data in the file is prioritized)
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Chapter 2 Introduction

2.1 Product overview

The CD3 motor controller series match up with three different power ratings. Together with the Kinco servo
motor series, the CD3 series provide a pulse train servo system platform with a rated power range of 200 to
750 W.

2.1.1 CD3 Motor controller

The CD3 motor controller is available in the following models:

CD423-AA-000
cb CD Series < | | | » 000 Software version
4 Input voltage AC220V » AA Standard model
1 200W < > 3 CD Third generation
2 400W, 750W

Figure 2-1: motor controller Type code

2.1.2 Servo motor

Kinco high performance AC servo motors includes motors within a range of 200 to 750W rated power and is
a equipped with 20 bit single-turn absolute encoder feedback systems.

SMS 60S-0040-30MAK-3LKU

K

SMC | SMC Series ) Communication encoder connector
SMS | SMS Series » K History code

60 Flange size 60x60mm » L AC220V

S Small inertia 3 3 Pole pairs

0040 | Rated power 40x10(W) S K With keyway

30 Rated speed 30x100(rpm) |« A Without keyway

J 20 bit single-turn encoder |« » A Without brake

K 16 bit multi-turn absolute encoder B With brake

M 17 bit single-tum magnetoelectric encoder

Figure 2-2: Servo motor type code

2.1.3 Cables

Kinco cables provide plug and play connectivity between the motor controller and the servo motors, and are
available in four different standard lengths.
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MOT-005-LL-KL-Y

MOT | Power cable | Lb Y Y type for PE terminal connector
005 Rated current 5A < L 4 PIN power connector
03.05 | Length of cable: ” K History code
10,15 | 3,5,10,15m i
ENCDG-LL-GU-BT
ENC Encoder cable J » BT With battery (for 16 bit
D Driver U type port multi-turn absolute encoder)
G Communication type encoder cable U 1394 series U type plug
03.05 | Length of cable: i G 6-core cable
10,15 | 3,5,10,15m T
BRA-LL-KL
BRA | Brake cable “ ¥ L 2PIN cable connector
03.05 | Length of cable: ¥ K History code
10,15 | 3,5,10,15m i
Figure 2-3: Motor cable type code




2.2 Device view
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Figure 2-4: Device view
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Chapter 3 Installation of the CD3 motor controller

3.1 Mechanical installation

3.1.1 Mounting conditions

>20mm

A|r Outlet | Air Outlet ,
>10mm >10mm >10mm

v

Kinco

3

WS <

>20mm

11

Air Inlet

11

Air Inlet

Figure 3-1: Installation orientation, distances and clearances

-

Note

WS <

The motor controller has to be installed in an electrical cabinet which provides a pollution

degree 2 environment.
The installation orientation is vertical to provide sufficient convection air flow through the

controller housing.
Comply with distances and clearances shown in figure 3-1.

10
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Ensure that the motor controller is securely mounted with two M5 screws.

Do not insert anything into the ventilation openings of the controller.

Do not block the ventilation openings of the controller.

Only use attachments / accessories specified by the manufacturer.

The heat sink in the CD3 motor controller is cooled by natural air convection flow or an
internal fan.

c Warning

In the case of use of an external brake resistor, provide adequate space around the brake
resistor since it can become very hot. No burnable material should touch or be close to the
brake resistor. Otherwise there is risk of fire, especially in case of a malfunction of the brake
chopper.

3.1.2 Installation requirements

JAN

Warning
# Please install it indoor of no rain and direct sunlight.

® please do not use this product in the corrosive environment (Hydrogen sulfide,Sulfurous

acid,Chlorine, Ammonia,Sulfur, Chlorinated gas, Acid, Alkaline,Salt,etc ), flammable gas, combustible and etc.
® Occasion (without Grinding fuild, il mist, Iron powder, cutting and etc).

® Occasion (good ventilation, no Moisture, oil and water, no heat source such as stove).

# Occasion which is easy to be checked and cleaned.

® Occasion without shock.

® Please do not use motor in the closed environment.

sFor installation spacing, please follow the requirements of this manual. Using life of motors depend on level
of working environment.

3.1.3 Environment requirements

Table 3-1: Environment requirements

Environment Requirement

Working temperature 0 - 40°C (no ice)

Working humidity 5 - 95%RH (no condensation)
Storage temperature -10 - 70°C (no ice)
Storage humidity 5 - 95%RH (no condensation)

Assembly requirement Indoors without sunlight, corrosive gas, non-flammable gas, no dust.

Altitude Less than 2000 m, power derating between 1000m and 2000m

11
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Vibration Less than 5.9m/s?, 10~60Hz (not to be used at the resonance point)

3.1.4 Precautions

Item Description

Stain proofing Please wipe anti-rust agent on the motor's shaft and then make some anti-rust treatments.

Installation method | Improper installation method will cause damage of motor's encoder. Please note the following
during the installation process:

e When operators installation pulleys on the servo motor shaft with key, it is necessary to use
screw hole. In order to install pulleys, operators need to insert double-headed nail into screw
holes and use washers on the surface of coupled end. Then use nuts to fix into pulleys
gradually.

e For servo motor shaft with keys, Operator need to use screw hole on the shaft to install. For
motors shaft with no key, operators need to use friction coupling or other analogous methods.
e When operators need to disassemble pulleys, operators need to use pulley remover so as to
make shaft avoid strong impact of load.

e In order to make it more safe, it is necessary to install protection cover or some analogous
equipment in rotation area. For example, pulleys installed on the shaft.

Centering e\When it is connected with machine, please use coupling and make shaft center of servo
motor and machine stay in a line. When operators install servo motors, please achieve
requirements of centering accuracy. If centering is not accurate, there will be shock and
sometimes it will make bearings and encoders.

Installation e Servo motors can be installed in vertical or horizontal direction.

direction

Oil & Water When it is used in the occasion with drops, please use after make sure protection level of
solution servo. When oil will drop into shaft penetrating part (beside shaft penetrating part, please

choose servo motors with oil seal. The using condition of servo motors with oil seal:
e Make sure the oil level is lower than month of oil seal.
e Please use when oil seal make sure that oil splash degree is good.

e When servo motors are installed in vertical upward direction, please avoid oil accumulating
in the month of oil seal.

Cable Please do not make cable bending or pull the cable. When using it, please do not make it too
tight.
Connector In terms of connectors, please note the following:

e When connectors are connected. please make sure there is no foreign body such as trash or
mental slices.

e When connectors are connected into servo motors, please connect to one side of servo
motor's main circuit cable and make sure ground cable of main cable connecting stably. If
operators first connect one side of encoder cable, then, encoder may have some faults
because of voltage difference between PEs.

e During the process of wiring, please make sure pin arrangement is correct.

12
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e Connector is made of resin. Please do not add pressure to avoid damage of connectors.

e When handling operations is done (cables are connected), please hold main body of servo
motors. If operators just hold cable to handle, it may cause connectors damage or make cable

cut off.
e If operators use bend cable, please do not add pressure to connectors during the process of

wiring. If pressure is added to connectors, it will cause connector damage.

3.2 Electrical installation

3.2.1 Front view of CD3 motor controller series

Kinco

. |—Front Panel

X1 : Reserved Connector —
] 1 X3 :RS232 Connector
X2 : Power & Motor Connector :
| Control L1C ®
" PowerInput e  — F—
Main 1 ﬂ
Power Input 2 — X4 : Multi Function Connector
DC+/RBL 0 U
DC Busl: { RB2 . ?
Regenerative
Resistor RB-
bC- l]
U — Fofll | yc
R { v '] X5 : Encoder Connector
W 00
Charge Lamp Ground

[
:

Figure 3-2-1-1: Front view

The fan of controller is replaceable. If a fan becomes defective, open the fan cover and replace it with a fan
with the same performance ratings. Technical requirements for the fan are as follows:

Power: 12VDC, 0.12A, size: 40 x 40 x10 mm
Front view of FD3 motor controller series

Figure 3-2-1-2: Front view

13
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Kinco F
.'.I- |I|l|
| ,u"l
— ol
. S|
e —
=t %3
|] | Debug/Monitor cable External
| brake power
DC24V
L1C JI2* =l

MNoisy Filber
MNF ‘
Magnetic ;
Contactor .
MC [ %
|
Fuse 2
AC Reactor N =T
L
i
{
L
External Brake
Resistar
Note:

PE || o=

Ay

| P e

3|Qe) J2poIug J0j0) oAlaS

B|EI J2MO4 1030 OAJES
ajged ayelg Jojoy oriag

1) When use internal brake resistor, please short circuit DC+/RB1 to RB2. The internal brake
resistor is 100 Ohm and 10W. If exceeding the power of brake resistor, the driver will show
over power of brake resistor alarm and display 0100 on panel.

2) When real brake power is over 10W, please use external brake reistor. Connect DC+/RB1
and RB-, but at the same time, must disconnect the short circuit of DC+/RB1 and RB2 first.
Please refer to user manual to select brake resistor.

Note: The minimum current input for external brake power is 500mA.

3.2.2 Power connector (X2)

Table 3-2: Power connector

Single phase 200 — 240VAC £10% 50 / 60Hz, 0.5A
Supply earthing systems: TN-S, TN-C, TN-C-S, TT (not corner earthed).

Single phase 200 — 240VAC +10%, 50 / 60Hz

750W @7A, 400W @4.5A, 200W @3A, 100W @1.5A
Supply earthing systems: TN-S, TN-C, TN-C-S, TT (not corner earthed).

I Information
Short circuit DC+ / RB1 and RB2 if choosing
controller internal braking resistor (power: 10 W)
= Note
It is forbidden to use the internal braking resistor
if the average brake power is more than 10 W.

Pin Function
L1C— L1C Control power input L/N
L2C— e
L1—
L2 — L1 Drive power input L/N
DC+/RB1—
RB2 — L2
RB-—
DC-— DC+ | DC bus+
DC+
U /RB1 External braking
RB1 ) )
\V— resistor input
W — Internal braking
RB2 ) .
resistor input
RB- External braking

14
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resistor input

DC-

DC bus-

u/v/w

U/V/W phase power output for servo motor

3.2.3 RS232 port (X3)
Table 3-3: RS232 port

X——]
X—]
RX—

X ——]
GND —
TX—

X ——]
X—]

RPNWhUON®
() o o o o

Pin number Definition Function

3 TX Send controller data

4 GND Signal ground

6 RX Receive controller data
Others NC Reserved

15
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3.2.4 Multi-function connector (X4)

o]/l )\ [[o

19 21 23 25 27 29 31 33 35
| AIN1+ ” AIN1- ” AIN2+ ” AIN2- || MA+ ” MA- “ MB+ ” MB- || MZ+ |

36 |
| OuUTS Il +5V || GND ” ENCO_Z || ENCO_/Z ” ENCO_B || ENCO_/B ” ENCO_A || ENCO_/A |:

:| OUT1+ “ OuT1- || OouT2+ “ OouT2- || OouT3 ” ouT4 || COMO ” VDD || VEE | |

| coMmI “ DIN1 || DIN2 ” DIN3 || DIN4 ” DIN5 || DING ” DIN7 || MZ- |
2 4 6 8 10 12 14 16 18

Figure 3-3: Multi-function connector

Table 3-4: Definition of X4

PIN Function

Digital signal input
VinH (active): 12.5VDC-30VDC,

DIN1-DIN7
VinL (inactive): 0VDC-5VDC,
input freq.: <1KHz
COoMI Common pin of digital input
OUT1+/OUTL- Digital signal output
OUT2+ / OUT2- Maximum output current: 100mA
Digital signal output
OUT3 / OUT4 / OUTS
/ / Maximum output current: 20mA
CoOMO Common pin of digital output OUT3, 4, 5
MA+ / MA-
Pulse input
MB+ / MB- Input voltage: 3.3V-24V
Maximum frequency: 500KHz
MZ+ / MZ-

ENCO_A+ / ENCO_A-
Encoder output

ENCO_B+ / ENCO_B- Voltage: Voh=3.4V, Vol=0.2V

Maximum current: £20mA, maximum frequency: 10MHz
ENCO_Z+ / ENCO_Z-

Analog input
AIN1+ / AIN1-AIN2+ / AIN2- Resolution: 12 bit, input resistance: 350 KQ
Analog bandwidth: 1KHz, input voltage range: -10V +10V

5VDC power supply output

+5V / GND .
Maximum current: 100mA

24VDC power supply output

VDD/VEE .
Voltage range: 24VDC %= 20%, maximum current: 300 mA
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The following figure shows the wiring of X4 with default IO function. More IO functions can be defined with the
digital panel or PC software. Please refer to chapter 5.5 for more details regarding IO functions.

___~ Enable DINT 4
|~ _ResetErrors (5755

OUT1+ ) Ready ——

Ay [AY

(o))

1
_ResetErrors | (J_\_30UT1_ —
| - Stallrt.Homlng DIN3 8 —1% ]ﬂﬂ(_l_\_s oUT2+ Motor Brake
Digital »-—/PHLDINll 10 > 7 ouT2- Digital
et |~ _Plimit- 12 WS ZW 9 :<< Pos Reached Output
—————DIN5 ISzl 152 ouT3 ——
|~ 14 - < S Zero Speed
————IDIN6 ISzl iz ouUT4 —
|~ _Home Signal | 16 § SEpH Error
DIN7 s Za L 2o OuT5 ——
L. Input Common =~y 2 t13[como 4 Qutput Common —

MA+ )27 seltadepe Encoder Out A+

Encoder Out A-
Encoder Out B+ Encoder
Encoder Out B- cupet

PUL+ / CW+ / A+
PUL- / CW- / A-——MA- 29
:>31 Self-adapt

impuse | DIR+ / CCW+ / B+ MB+

Command

(%09 | DIR-/CCW-/B-——MB- )33

Z+ MZ+ i; Setadent Encoder Out Z+
Z-——MZ- i - Encoder Out Z-

( % AIN1+ 19 -r—ii +5V Internal 5V OUtPUt+ Internal 5V
Aslog Speed 21 GND Internal 5V Output- el
CEE e A =

| L —{AIN2+ oo
L T —AIN2- 25 T 15vpp Internal 24V Output+ | | emal 2av
ﬁﬂ VEE Internal 24V Output- S

VEE

Figure 3-4: X4 wiring

Figure 3-4 only shows PNP wiring for the digital output. Figure 3-5 shows NPN wiring.

PLC
High Level Input Valid

Figure 3-5: Digital output, NPN wiring

CD3 motor controller series do not support the direct motor brake control output. We suggest using the
OUT1 or OUT2 pin to control a relay which is connected to the motor brake. The wiring schematic is as
follows:

24V Brake
Power Suppl
2 0UT2+ ) i

e
Drive @'I:— ey 1\
7iouT2- i e

Motor Brake

Figure 3-6: Motor brake wiring
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3.2.5 Encoder input (X5)

Table 3-5: Encoder input

FD3&CD3 User Manual

Pin number Definition Function
1 +5V 5VDC power supply for encoder
/SD 6 SD
X 4 X 2 GND Signal ground (+5 V)
GND 2 +5V 5 SD Serial data signal
6 /SD Serial data signal
Other NC Reserved
3.2.6 Communication port input (X6)
Note: This port is just in FD3.
Table 3.2.6-1 RS485 communication port input
Port No. Port name Port type Pin No. Signal marks Signal name
X6A RS485 RJ45 1 RX+ Receive data
Communicatio 2 RX- Receive data
n port input 3 NC
4 TX- Send data
5 TX+ Send data
6 NC
7 +5VB Isolated 5V
output*
8 GNDB Signal ground
Table 3.2.6-2 RS485 communication port output
Port No. Port name Port type Pin No. Signal marks Signal name
X6B RS485 RJ45 1 RX+ Receive data
Communicatio 2 RX- Receive data
n port output 3 NC
4 TX- Send data
5 TX+ Send data
6 NC
7 +5VB Isolated 5V
output*
8 GNDB Signal ground

*Introduction: Series a 100 Ohm resistance inside, used as pull-up resistance or pull down resistance
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Table 3.2.6-3 CAN communication port input

Port No. Port name Port type Pin No. Signal marks Signal name
X6A CAN RJ45 1 CAN_H Positive signal
Communicatio 2 CAN_L Negative signal
n port input 3 GNDB Signal ground
4 NC
5 NC
6 NC
7 NC
8 NC
Table 3.2.6-4 CAN communication port output
Port No. Port name Port type Pin No. Signal marks Signal name
X6B CAN RJ45 1 CAN_H CANopen
Communicatio positive signal
n port output 2 CAN_L CANopen
negative signal
3 GNDB Signal ground
4 NC
5 NC
6 NC
7 NC
8 NC
Table 3.2.6-5 EtherCAT communication port input
Port No. Port name Port type Pin No. Signal marks Signal name
X6A EtherCAT R145 1 RD+ Receive data
Communicatio 2 RD- Receive data
n port input 3 TD+ Send data
4 NC
5 NC
6 TD- Send data
7 NC
8 NC
Table 3.2.6-6 EtherCAT communication port output
Port No. Port name Port type Pin No. Signal marks Signal name
X6B EtherCAT RJ45 1 RD+ Receive data
Communicatio 2 RD- Receive data
n port output 3 TD+ Send data
4 NC
5 NC
6 TD- Send data
7 NC
8 NC

—
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Table 3.2.6-7 Bus communication

Bus type RS485 CANopen EtherCAT

Product FD423-LA-000 FD423-AA-000 FD423-EA-000
FD423-CA-000

Pin

m m 4 |__ o

3.3 Wiring of the CD3 servo system

220VAC
Power Supply

Circuit Breaker

(MCCB)
& FEsTo RS232 Cable
Motor Brake Cable Brake 24V
P T Power Supply
Noise Filter Motor Encoder Cable
(NF)
~ F 1
,£| L1C Motor
C Power Cable r
L l
2 ]I . =
RB1 f
Fuse 2
RB- L | 1E
N § i I o
S N\ U B — %
P ol V O o l
Magnetic | % 0% ‘ Al . r ﬂ 0
Contactor | A Braking PE | @ s U\ e
(M) [ Resistor I

Figure 3-7: Wiring of the CD3 servo system

A

Warning
Danger of electric shock

Before conducting any installation or maintenance work on the CD3 motor controller, switch
supply power off. After switching off the power, wait for at least 10 minutes before touching
any contacts and make sure that the charge lamp on the controller’s front panel is off.
Never open the device during operation. Keep all covers and control cabinet doors closed
during operation.

Never remove safety devices and never reach into live parts and components.

Connect the PE conductor correctly before switching on the controller.
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Warning
Danger of electric shock

The CD3 motor controller uses mains voltage for logic supply power. Even when supply power
to the controller is switched off and the DC bus is discharged (charge lamp at front is off), the
control power input X2: L1C/L2C may still have active mains voltage.

If the LED at the front of the motor controller is on, mains voltage must be expected at X2:
L1C/L2C.

Note

Use cables (see 2.1.3) to connect the CD3 motor controller to the servo motor, and connect
the PE wire of the motor cable to the left PE screw at the front of the motor controller.

Do not subject the cables or the wires at the X2 connector to mechanical stressing.

Comply with international and local standards and laws for the wiring and installation of live
components in the electric cabinet such as fuses, circuit breakers and contactors in relation
with the mains power supply of the motor controller.

In order to comply with EMC directive and standards, use suitable RF filters for installation of
the motor controller mains supply.

3.3.1 Selection of fuses, braking resistors and circuit breakers

Fuses, braking resistors and circuit breakers should be selected according to following specifications:
Table 3-6: Recommended fuse

Control ly fi Fusel
Model o power s'u.ppY use (Fusel) Drive power supply fuse (Fuse2) specification
specification
CD413-AA-000 1.0A/250VAC 3.5A/250VAC
CD423-AA-000 ( 400W ) 1.0A/250VAC 7A/250VAC
CD423-AA-000 ( 750W ) 1.0A/250VAC 15A/250VAC
Table 3-7: Recommended braking resistor
Model Resistance [Q] Power [W] Withstanding voltage [VDC]
CD413-AA-000
75 100 500
CD423-AA-000
Table 3-8: Recommended circuit breaker
Rated current[A] Poles [P] Voltage[VAC] Release type
CD413-AA-000 10 2
230 C
CD423-AA-000 16 2
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Chapter 4 Controller setup with LED panel

After the servo system has been wired properly and in accordance with relevant standards, the motor
controller can be setup for the desired application.
The CD3 motor controller provides an LED panel at the front panel. It consists of a 5-digit LED display and
four buttons. Following general functions are possible with this LED panel:
- Real time display of actual values at the LED display. The value which is displayed can be selected in
the FOO1 menu, Real_Speed_RPM (d1.25) is shown as a default display, for other selections please see
chapter 9 table 9-1.
- Blinking display of error or warning information
- Display of controller parameters and their modification
- Easy controller setupusing special menu functions EASY and tunE
Different functions and parameter groups are arranged in @ menu structure. The 4 buttons can be used to
navigate through that menu structure, select single parameters, modify values and access special functions.

4.1 Panel operation

Table 4-1: Panel view

I » Number

o lo lo la Je,,

MODE BUTTOM ¢—— @ MODE @A ——HuPBUTTOM
SET BUTTOM ¢—— @ SET @Y —————) DownBUTTOM
Item Function
Dot © N/A
Dot @ N/A
When setting parameters: distinguishes between the data for the current object group and the object
address inside the group.
Dot G When the internal 32 bit data_appears at the display, the display is showing the high 16 bit of the
current 32 bit data.
Indicates that the earliest error information in the error history is being displayed when the error history
record in FOO7 appears at the display.
When setting parameters and displaying real-time data, indicates the format of the data: HEX data when
Dot@ dot 4 is on and DEC data when dot 4 is off.
Indicates that the latest error information in the error history is being displayed when the error history
record in FOO7 appears at the display.
Lights up to indicates that data has been successfully modified when setting parameters.
Dot® Lights up to indicate that internal data is being displayed when real time data appears.
The controller’'s power stage is operative when dot 5 flickers.
Switch function menu.
MODE When setting parameters, press briefly to switch the setting bit, press and hold to return to the last
menu.
A Increases the value.
v Reduces the value.
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Enter menu.
Check the values of the parameters.

SET

Confirm the setting to access the next step.

When the internal 32 bit data appears at the display, press and hold to switch high / low 16 bit.

Error or warning status. Lit up for 1s and dark for 1s indicates a controller error. Continuous flashing (3
Overall flash

consecutive rapid flashes) indicates that the controller is in a warning state.

4.2 Panel menu structure and navigation

The following flowchart shows the main structure of the panel. The user can select single parameters,
modify values and access special functionsusing this flow. A list of all accessible parameters and values can
be found in chapter 9.

Switch on
E‘:da CPU Version

\ 4

IEDII Driver |D

Monitor State

@ VODE

sa}*

. MODE

@ VODE

Elt'i —)i—b- Parameter Display

@ VvODE

Elé_" SET dcfo Control Loop

Q MODE

D ﬁ A - Parameterof 10 and
Operation Mode

@ VODE

Ei'f H Motor Configuration

@ MOoDE

@SET Driver Configuration

@ VIODE

DE'—SET—> JOG Mode

@ MOoDE
A

FDEF”—SET—» Error History
@ MODE

Figure 4-1: Parameters setting

E

A

8, _[&, @‘ @‘ il @‘ T3, HW
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4.3 Easy Use function

The Easy Use function helps users setup the CD3 motor controller for the main types of applications in a
very short time. The LED panel guides the userstep by step through the settings of the few most important
parameters in order to prepare the controller for the desired application. The servo control loops of the
motor controller are pre-configured to useful default settings which are adequate for many applications at as
they are. A robust auto-tuning function can be used additionally to identify the applied mechanical system
more precisely. After that, the user only needs to adjust the controller’s servo performance with the stiffness
parameter.

4.3.1 Setup process with Easy Use function

The process for setting up the CD3 motor controller with the Easy Use function follows a simple procedure.
Step 1: The parameters of the EASY panel menu have to be accessed and confirmed, or set one by one. The
auto-recognized motor type can be confirmed, the control interface has to be selected, interface-related
main parameters have to be set and the mechanical- and control-application types must be chosen.
Afterwards, these parameters have to be saved and the controller has to be rebooted. As a result of these
settings the controller is configured for a suitable I/O setting and the servo control loop parameters are set
to matching defaults. The controller is ready for use for a wide range of standard applications and can be
tested.

Step 2: If the servo control performance of the controller has to be further improved, the tunE panel menu
must be accessed. With the help of the functions in this menu, the controller can start an auto-tuning motor
run in order to identify motor load conditions and to measure the inertia. After that the controller calculates
the inertia ratio, which is the ratio of the measured inertia and the motor inertia. Depending on the obtained
inertia ratio the controller defines a suitable stiffness value for the servo behavior. Using the inertia ratio and
the stiffness value the controller tunes the servo loops automatically.

Step 3: Inside the tunE menu the stiffness can be adjusted up/down simply by panel buttons. The stiffness
adjustment can be done also during the testing of the application, while the controller is being commanded
via the selected command interface. After finding the best value for stiffness the tunE parameters need to be
saved and the controller is finally ready for use. If the adjustment of the stiffness does not result in the
required performance, the PC software “KincoServo+" can be used to for further optimisation.

Execute the flow chart of EASY

Good Jog the machine,

evaluate the performance

Not good

Measure the Inertia
Ratio by Tn03

Adjust the
Stiffness by Tn01

Can not figure out by
Not Good Jog the Machine, adjusting the stiffness
S
evaluate the performance

Adjust Gain by PC

Good

Figure 4-2: Flow chart of the Easy Use function
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4.3.2 Flowchart and description of the EASY menu

The following flowchart and table explain the procedure for settings in the EASY menu in detail.

i I_I I_I I_I I_I
LMODE——MODEJ
A,
— i
i
T
SvEI' : Long press MODE l
, o I L . _rn_i_
g ™ T i 1 T ™ A
| T Motor Type LED is blinking, Press MODE can
A v shift, the parameters below display
l in the same way
A IR
g It |
T Command Type
A v
A ) e e
1 o O g O [
1 Gear Factor Numerator
A v
A 1 R e
B [ Sﬂjluuu‘
T Gear Factor denominator
Circle t T
—riz Tl
anuJ’Sﬂ+uJuu
| T Analog Speed Factor ,Unit is rpm/V
A v

I le—»—1 11

From right to left , each LED represent Load Type, Application,
Limited Switch, Polar of Alarm Output

I I

I R LHHJLJ
T Homing Method

A v

' l

cCoannm L mininl

Crug [SEgug |

Write “1” to save all the parameters.

Write “2” to save all the parameters and restart the servo
Write “3” to reboot the servo

Write “10” to initialize the parameters

Notice: Users MUST save all parameters and reboot the
controller if changing the motor type

Figure 4-3: Flowchart of the EASY menu
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Information

The menu is exited automatically if there is no operation in 30s, and users have to start
again. Entered data is valid immediately, but must be saved via EAQO.
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Table 4-2: EASY menu parameters

LED

Parameter

Description

Default

EA01

Motor Type

For a new motor controller, the set motor type is “00” and “3030" appears
at the LED display. If the new motor controller is connected to a valid
motor, the motor type is auto-recognized and saved.
The motor type saved in the controller and the connected motor type are
compared later on. If they are different, “"FFFF" flashes at the LED display.
The user needs to confirm the EA01 value, save motor data and reboot the
controller to eliminate this state.
Examples of motor type, motor code and EAO1 display value.

Motor type Motor code/ LED display
AAK/LED JAK/LED KAK/LED
KY/594B JY/594A MY/594D
KZ/5A4B JZ/5A4A MZ/5A4D
K0/304B
K1/314B

SMH40S-0010-30xxx-4LKH
SMH40S-0005-30xxx-4LKH
SMH60S-0020-30xxx-3LKH
SMH60S-0040-30xxx-3LKH

EA02

Command Type

The command type affects controller-internal interface settings, the initial
operation mode after power on and the default settings for DIN- and OUT
functions (refer to table 4-3).

: CW/CCW pulse train mode

: P/D pulse train mode

: A/B phase control master / slave mode
: Analog velocity mode by AIN1

: Analog velocity mode by AIN2

: Communication

: Position table mode

Operation mode = -4
Operation mode = -4
Operation mode = -4
Operation mode = -3
Operation mode = -3

O 0 NGO N+~ O

Operation mode = 1

EAO3

Gear Factor
Numerator

EA04

Gear Factor
Denominator

Used when EAO2 is set to 0-2.
By default, the display shows the values in decimal format. If the number is
greater than 9999, the display is in hexadecimal format.

1000

1000

EAO5

Analog Speed
Factor

Used when EA02 is set to 6 or 7.

The relationship between analog input voltage and motor velocity the unit
of measure is rpm/V.

For controller use with standard KINCO-AS motors, the maximum value is
374, the maximum velocity is 3740rpm/10v/.

For more details see chapter 9.3 (d3.29).

300

EAO6

1.Load type
2.Application
3.Limit switch
4. Alarm output

polarity

The meaning of each digit of the LED display from right to left.
(1) Load type, influences the control loop.
0: No load
1: Belt drive
2: Ball screw
(2) Application, influences the control loop.
0: P2P
1: CNC
2: Master / slave mode
(3) Limit switch.
0: Controller default
1: Delete the limit switch function

1001
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(4) Polarity of OUT5

0: Normally closed contacts
1: Normally open contacts

EA07 Homing method | Refer to chapter 6.6 0
Write “1” to save control and motor parameters.
Write “2" to save control and motor parameters and reboot the servo.
Write “3"” to reboot the servo.
Save Write “10” to initialize the control parameters.
EAOO Notice: /
Parameters

Users must save control and motor parameters and reboot the controller
after changing the motor type in EAO1.
After saving the parameters, the servo will set the control loop parameters
according to the load type and application.

As a result of setting the command type in EA02, the digital I/O configuration of the controller is defaulted

differently, depending on the command type setting as shown in the following table:

Table 4-3: The default settings related to EA02

Pulse Train

Analog Input for Velocity Control

Position table Eg;g; I
CW/CCw P/D (default) | A/B Channel 1 Channel 2
EAO2 | O 1 2 9 6 7 8
DIN1 | Enable Enable Enable Enable Enable Enable
DIN2 | Reset Errors Reset Errors Reset Errors Reset Errors Reset Errors Reset Errors
DIN3 | Start Homing | Start Homing | Start Homing | Start Homing Start Homing Start Homing
DIN4 | P limit+ P limit+ P limit+ PosTable Idx0 | P limit+ P limit+ P limit+
DIN5 | P limit- P limit- P limit- PosTable Idx1 P limit- P limit- P limit-
DIN6 Start PosTable
. . . . . . Home
DIN7 | Home Signal Home Signal | Home Signal Home Signal Home Signal Home Signal Signal
OUT1 | Ready Ready Ready Ready Ready Ready Ready
OUT2 | Motor Brake Motor Brake | Motor Brake Motor Brake Motor Brake Motor Brake Motor Brake
Veloci Pos
OUT3 | Pos Reached Pos Reached | Pos Reached Pos Reached Velocity Reached ity
Reached Reached
PosTable
OUT4 | Zero Speed Zero Speed Zero Speed Active Zero Speed Zero Speed Zero Speed
OUTS5 | Error Error Error Error Error Error Error
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9 Note

Be aware of the different (default) setting of the digital I/O configuration after setting the
command type in EA02 or changing a motor type. When settings are changed, an active
function may be assigned to digital inputs which have not been in use before as a result of
the new defaults, and signals applied to the digital inputs may inadvertently trigger DIN
functions. It's recommended to proceed with EASY menu settings with unplugged X4
connector or disconnected power supply to the digital inputs.

It's strongly recommended to process the EASY menu with switched off drive power input.
Double check X4 wiring before switching on drive power input.

Information

The EASY and tunE menus are designed to be set with button originally. For safety reasons,
the EASY and tunE menus provide only the parameters EA00, EAO1 and tn00 if any of
following cases happen, case 1: the user initializes the parameters by any way; case 2: a
motor type is connected to the controller which is different to the in EAO1 confirmed one;
case 3: the motor type setting has been changed by other way rather than through EA01
(e.g. by PC software).

After the motor type becomes confirmed in EAO1, the contents of the entries in the menus
get default values and the menus get back the full function.

The following pages show four different I/0 function configurations based on different command type
settings in EA02 and typical related wiring diagrams for I/O connector X4.

Pulse train mode configuration, command types 0, 1 or 2 in EA02:

— Enable g7 )4 LiouT+ Ready ——
Reset Errors 6 3 Z4| ]ﬂﬂi—l—‘_g
~~ DESELEMOS pIN2 WS 2l OUT1-
|~ _Start Homing DIN3 8 7 5/0UT2+ Motor Brake
g | {— PUMILY iz 104 ﬂﬂ;g B s = Dig
|~ P limit- DING 12 4 |t¥/;€[ :1_1; 9 ouT3 Pos Reached Output
L IPINe )4 : SN Zero Speed —
| ~_Home Signal DINT 16 1 |x¥5g gﬂm— 20/50UTs Error
| Ay #
L, Input Common = \2 KL&COMO Output Common —
‘ PUL+ / CW+ / A+ MA+ 27 sotant Encoder Out A+
PUL-/ CW- / A-——MA- )22 Encoder Out A-
Jdmpuse | DIR+ / CCW+ / B+ ——|MB+ Bt Encoder Out B+ —
(500 | DIR-/CCW-/B-——{MB- )33 Encoder Out B- Duik
Z+ MZ+ 35 sasto Encoder Out Z+
_— Z-——MZ- 18 N Encoder Out Z-
T 22035y Internal 5V Output+ | sy
24/GND Internal 5V Output- e
GND
+24V
T 15vpp Internal 24V OUtPUt+ | 1 iermal 24y
17 Output
ﬁVEE Internal 24V Output-
VEE

Figure 4-4: X4 wiring in pulse train mode
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Analog control mode configuration, command types 6 or 7 in EA02:

___~ Enable DIN1 4 rszZal ]ﬁﬂf(_l_\_l oUT1+ Ready
|~ Reset Errors DINZ 6 = 3 OUTL-
|~ _Start Homing DIN3 3 _MK;C[ 5 0UT2+ Motor Brake —
- IS Z sz
Digital —/MLDINll 10 > KJ_\—70UT2' . Digital
et |~ _Plimit- DING (12 WS 2 9 :<<OUT3 Velocity Reached Output
L lowe e bR LS [ Zero Speed ——
| _Home Signal _{pr—(he FAYLL - IRL ], [ Error
DIN7 s Zal 1Lz OuUT5 ———
L. Input Common =~y 2 KJ_'Q—“OMO Output Common —
Encoder Out A+
A;r;zl:g % AN+ 19 Encoder Out A-
Command T AIN1- 21 Encoder Out B+ Encoriar
/23 A/D E Output
Max. Torque AIN2+ ncoder Out B-
Sl T AINZ- 25 Encoder Out Z+
o Encoder Out Z-
T 22[35y Internal 5V Output+ iy
24/GND Internal 5V Output- e
GND
+24V
T 15vpp Internal 24V Output+ | | emal 2av
17 Output
ﬁVEE Internal 24V Output-
VEE
Figure 4-5: X4 wiring in analog control mode
Position table mode, command type 9 in EA02:
___~ Enable 4 157775\ Ready
——— DIN1 ? rsZal sz OuUT1+ ——
|~ _ResetErrors 575 6 U_|—30UT1-
ing oo (g [ IA¥A]
|~ _Start Homin DIN3 g g oUT2+ Motor Brake
g |~ PosTable b0 g0 LAY YL s .
et |~ PosTable Idx1 W/D RS 2 950UT3 Pos Reached Gt
|~ _Start PosTable DING 14 1 [SZ 1] 11/5UTa PosTable Active
|~ _Home Signal 5= 16 WSzl IEZam 20/5UTs Error
=5 | |*!¢G Bﬁm—- 3 4{ Output Common
L1 Input Common COMI 2 113/CoMO p T—
— Encoder Out A+
Encoder Out A-
— Encoder Out B+ e
Encoder Out B- Ourpt
— Encoder Out Z+
N Encoder Out Z-
T 2215y Internal 5V Output+ el
24/GND Internal 5V Qutput- S
GND
+24V
T 15ypp Internal 24V Output+ | emai2av
1.7 Output
h———VEE Internal 24V Output-
VEE

Figure 4-6: X4 wiring in position table mode

30




-~

Digital
Input

e

b—/—
~ P limit+

|~ Plimit- |

g —

|~ _Home Signal

——[pIN1 24
DIN2

FD3&CD3 User Manual
RS232 control mode, command type 8 in EA02:

L. Input Common

rsZal irsZ liouTi+ Ready ——
6 > K‘l_\_3ou'|']__
DIN3 8 M 5 OoUT2+ Motor Brake
[IZQRNNNT S Z Qg =
DIN4 0 = 7/ouT2- Digita
DINS 12 [ Avr] 90UT3 Pos Reached Output
DING 14 | L3 Z9| IEZem 1150Ta ) Zero Speed
Ay IEZ]¢ — —]
DIN7 )16 2016075 Error —
2 s Z9l B;KL 13 —< Output Common
coMr e ti3lcomo ) P T—
Encoder Out A+
Encoder Out A-

GND
+24V

15
17

VEE

Figure 4-7: X4 wiring in RS232 control mode
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4.3.3 Flowchart and description of the tunE menu

The tunE panel menu includes parameters and functions for auto-tuning with inertia measurement and servo
control loop adjustment via just one parameter, namely stiffness.
After processing the EASY menu, the controller defaults the stiffness value and the inertia_ratio based on
reasonable estimated values according to, load type and application settings in EAQ6.

If the inertia ratio is known based on the machine’s mechanical system and the payload, the value can be
entered directly in tn02 (see table 4-4). The inertia ratio does not need to be 100% correct to achieve
reasonable servo performance by adjustment of stiffness alone. But the more accurate the inertia ratio, the
better the tuning algorithm can match the different servo control loops to each other. That's why it is highly
advisable to obtain a precise inertia ratio result by means of inertia measurement.
The following flowchart and table explain the procedure for settings in the tunE menu in detail.

e
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cris 5
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| : —
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SET I Long Press MODE |
| M 1 L o L 7171 171 | adjusted by “'V Alevel by level
LC 'I_"_I| | SET i 1 SET1 i 11 | and will be valid immediately
Stiffness
A Y
¢ ri Long Press MODE: | Wit " tically after inerti .
rite automatically after inertia measuring.
'C |-|D E —SET— DD D SET—>| DBS D Or written by user. adjusted by ¥ A"level by
level and will be valid immediately
I | Inertia ratio, unit is 0.1
A Y
; Ff HIRININ " F)ressMODEI_II_II—II'I l—ll_lll_ll'l
i | E} -
crdel i SEEL U T g R g
‘ T Write “1” to start LED is blinking, Confirm the parameter ,the
A Y inertia ratio measuring Press MODE can shift. first dot on the right will
v | the parameters below lighten. the parameters below
i: nD Li —SET—> D DE E' display in the same way. display in the same way.
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| mr L e
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Write 1 to save all the parameters
Write 2 to save all the parameters and restart servo

Figure 4-8: Flowchart for the tunE menu
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LED Parameter Description Default
Level of control stiffness from 0 to31 determines the bandwidth (BW) of the
velocity loop and the position loop (see table 4-5). The larger the value, the
greater the stiffness. If this parameter is too large, gain will change Belt: 10
tn01 Stiffness excessively and the machine will become unstable. Screw: 13
When setting tn01 via the up and down buttons on the panel, entered
values are valid immediately, in order to ensure the input of small change
steps.
Ratio of total inertia and motor inertia (unit: 0.1) for example 30 represent
an inertia ratio of 3.
. . This value becomes defaulted by the EASY procedure and measured by the | Belt: 50
tn02 Inertia_Ratio L . N
inertia measuring function in the tunE menu (tn03). Screw: 30
When setting tn02 by the panel up down buttons, the data will be valid
immediately, to ensure the input of small change steps.
Writing 1 starts auto-tuning inertia measurement. The controller is enabled
and the motor executes an oscillating motion for less than 1s.
If tuning is successful, Tuning_Method indicates a value of 1. The measured
inertia is used to determine the Inertia_Ratio. Stiffness is set to 4 to 12
depending on the inertia ratio. The control loop parameters are set
according to Stiffness and Inertia_Ratio.
If the inertia measurement fails, Tuning_Method indicates the fail-reason:
0: The controller could not be enabled by any reason.
-1: Inertia cannot be measured due to too little motion or too little current.
tn03 Tuning_Method | -2: The measured inertia result is outside the valid range.
-3: The resulting Inertia_Ratio value is greater than 250 (inertia ratio >
25). This is a possible result, but the control loop will not be tuned.
-4: The resulting Inertia_Ratio value is larger than 500 (inertia ratio > 50).
This is an uncertain result.
In the cases 0, -1, -2, -4 Inertia_Ratio is set to 30, in the case -3
Inertia_Ratio is set as measured, Stiffness is set to 7-10
In any fail case the control loop parameters are set to Inertia_Ratio of 30
and the set Stiffness values. To make the measured Inertia_Ratio of case -3
become effective, the value of tn02 must be confirmed by SET.
tn04 Safe_Dist Inertia measu.ring distance .(unit: .0.01 rev), fo.r example 22 represents 0.22 2
motor revolutions. The maximum is 0.4 revolutions.
Write “1” to save control and motor parameters.
Write “2” to save control and motor parameters and reboot the servo.
£n00 Saving Write “3” to reboot the servo.
parameters Write “10” to initialize the control parameters.

Note: Users must save control and motor parameters and reboot the
controller when changing the motor type.
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The auto-tuning algorithm uses the following table of control loop bandwidth settings in relation to the stiffness
value:

Table 4-5: Stiffness and control loop settings

Stiffress  Kpp/[0.01Hz]  Kvp/[0.1Hz] O“t?:tz]ﬁ fter Stiffress  Kpp/[0.01Hz]  Kvp/[0.1Hz] O“T:tz]ﬁ fter
0 70 25 18 16 1945 700 464
1 98 35 24 17 2223 800 568
2 139 50 35 18 2500 900 568
3 195 70 49 19 2778 1000 733
4 264 95 66 20 3334 1200 733
5 334 120 83 21 3889 1400 1032
6 389 140 100 22 4723 1700 1032
7 473 170 118 23 5556 2000 1765
8 556 200 146 24 6389 2300 1765
9 639 230 164 25 7500 2700 1765
10 750 270 189 26 8612 3100 1765
11 889 320 222 27 9445 3400 (e5]
12 1056 380 268 28 10278 3700 0
13 1250 450 340 29 11112 4000 0
14 1500 540 360 30 12500 4500 (o}
15 1667 600 392 31 13889 5000 0
i Information
When the setting for the stiffness or inertia ratio results in a Kvp value of greater than 4000, it
isn‘t useful to increase stiffness any more
9 Note

The EASY procedure must be run first and completed, before tunE may be used.

Inertia measurement might cause the machine to oscillate, please be prepared to shut off
controller power immediately.

Provide enough mechanical space for motor oscillation during inertia measurement in order to
avoid machine damage.

Information

Reasons for the failure of tuning:

Incorrect wiring of the CD3 servo system

DIN function Pre_Enable is configured but not active

Too much friction or external force is applied to the axis to be tuned

Too big backlash in the mechanical path between the motor and the load
Inertia ratio is too large

The mechanical path contains too soft components (very soft belts or couplings)
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For more information about tuning see chapter 7

4.3.4 Jog mode (F006)

The Jog mode is intended to be used for a motor test run by the buttons of the LED panel without the need
for any other command signal. No matter other Operation_Mode and velocity settings, in the Jog mode the
controller controls the motor rotating with the velocity set by Jog_RPM(d3.52) in instantaneous velocity
mode (Operation_Mode=-3, refered to chapter 6.1).

Steps of Jog operation:

Step 1: Check all wiring is right, ESAY flow has been completed.

Step 2: Enter panel address FO03->d3.52, set Jog_RPM.

Step 3: Enter panel menu F006, address d6.40 appears, press ¥ several times until d6.15 appears, press &
several times until d6.25 appears (this is a safety procedure to ensure the & and ¥ buttons work properly
and do not stick in a pressed state).

Step 3: Press SET and the LED display shows ‘Jog'.

Step 4: Press and hold & for positive direction or ¥ for negative direction. The controller will become
enabled automatically and the motor shaft will rotate with velocity Jog_RPM. Release & and ¥, to stop the
motor shaft.

If in Step 4 for more than 20 seconds none of & or ¥ was pressed, the Jog operation will quit and a new
Jog operation needs to be started from Step 1 again.

9 Note

In the JOG mode configured Limit Switch functions are not working, the limit switches will be
ignored.

Be aware of the human reaction time when controlling the motor in Jog mode. Use slow
velocity settings for the Jog mode, especially if the motor travel is limited by mechanical
blocks.

Information

If the digital input function Pre_Enable is configured, the Jog mode requires this function active
either by the correct DIN signal or by DIN simulation, otherwise the Jog mode will cause a
controller error “External enable”.

4.3.5 Error History (F007)

The CD3 motor controller stores the last 8 errors in the error history. Enter panel menu F007, press SET, the
value of Error_State(2601.00) (see chapter 5.7, table 5-7) will be shown, if it displays 0001 then it's an
extended error, press SET to show the value of Error_State2(2602.00) (see chapter 5.7, table 5-8).

Press A or V¥ to go through all error history. On the LED display, from left to right, dot 3 indicates it's the

earliest error, dot 4 indicates it's the latest error. There's mask to specify which errors will be stored in the
error history, please see chapter 5.5 for more details.

Table 4-6: Panel FO07 example

FOO07 LED display Meaning

000.1 The latest error is Extended Error. Press “SET” key to see the Error_State 2(2602.00) value.
02.00 The earliest error is Following Error.

0100 There was Chop Resistor error, it's neither the earliest nor the latest error.
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Chapter 5 KincoServo+, user guide

This chapter contains information about how to use the PC software KincoServo+.

= |3

Ks KincoServo+ st Beesas
Ele Communication Driver Motor Tools Help
0| ||| @ [Fo|as] »i |«

%

Figure 5-1: Main window of KincoServo+

5.1 Getting started

5.1.1 Language
Language can be switched between English and Chinese via menu item Tools->Language.

5.1.2 Opening and saving project files

Create a new project file via menu item File->New, or by clicking the D button.
T

Open an existing project via menu item File->0pen, or by clicking the (=~ button and selecting a .kpit file.

Save a project via menu item File->Save, or by clicking the E button and saving as a .kpit file.
Information

Only the windows (object list, scope etc.) are saved-parameters in the controller can't be
saved in this way.
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5.1.3 Starting communication

Click menu item Communication->Communication settings. The following window appears:

 Communication Settings

M l
oM M3 -
Refresh
Baud 35400 r
CPEM
COM ID 1

Figure 5-2: Communication settings

Select the right COM port (if it's not shown click the “Refresh” button), baud rate and COM ID (Node ID),
and then click the "OPEN" button.
Once communication has been established with the controller, communication can be opened or closed by

clicking the S'.n button.
5.1.4 Node ID and baud rate

If more than one controller is being used in an application, you may need different node ID for different
controllers in order to distinguish amongst them.
The controller's Node ID can be changed via menu item Controller->Controller Property.

Table 5-1: Node ID and baud rate

Internal address Type Name Value Unit
100B.00 Uint8 Node_ID DEC
2FE0.00 Uint16 RS232_Baudrate Baud

Information

Node ID and baud rate setting are not activated until after saving and rebooting.

5.1.5 Objects (add, delete, help)

Open any window with an object list, move the mouse pointer to the object item and right click. The
following selection window appears:

A08100 |uinkt32  |Profile_Speed
608300 |uink32 | Profile_Acc Help
10 [B08400 |uink32  |Profile_Dec

5 06000  |inkS Operation_Mode
6 a04000 juintlé | Controbword add '
7 607400 |ink32 Targek_Position

Delete
g
a

Figure 5-3: Object
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Click Add and double click the required object from the Object Dictionary. The selected object is then
added to the list.

Click Delete. The selected object is removed from the list.
Click Help to read a description of the selected object in the Object Dictionary.

5.2 Init save reboot

Click Controller->Init Save Reboot. The following window appears:

‘H Init 5awve Eeboot @

Save Conkrol
Parameters

Sawve Maotor
Parameters

Init Conkral
Parameters

Febonok

Figure 5-4: Init save reboot

Click the corresponding item to finish the necessary operation.

Information

After completing the init control parameters, the Save Control Parameters and Reboot buttons
must be clicked to load the default control parameters to the controller.

5.3 Firmware update

A new motor controller is always delivered with the latest firmware version. If the firmware needs to be
updated for any reason, load the new firmware via menu item Controller->Load Firmware.

‘H Load Firmware

MULL

Current Py CRC: Sz200el74 Software Mersion FD201701230913-F=

MNULL
Load File

Figure 5-5: Load firmware
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Click Load File to select the firmware file (.servo) and then click Download to start loading firmware to the

controller.
i Information

Do not switch off the power or disconnect the RS232 cable during firmware loading. If the
download process is interrupted, first reset controller power. Then select the firmware file and
click the Download button, and finally start RS232 communication.

5.4 Read/write controller configuration

This function can be used to read / write multiple parameters simultaneously for large production lots, in
order to avoid setting the controller parameters one by one.

5.4.1 Read settings from controller

Click Tools->R/W Controller Configuration->Read Settings from Controller or click the +ﬂ‘
button. The following window appears.

=

‘H Transfer Setting=s

Write Settings to Controller T Read Settings from Controller: ]
) Mo path
Open Lisk
MUM | Indes Driver Walue Resulk Marne
Read From
Conkraller
Save to File

Figure 5-6: Transfer settings

Click Open List to select a parameter list file (.cdo). The parameter appears in the window. Click Read
Settings from Controller to get the Drive Value and Result, and then click Save to File to save the
settings as a .cdi file.

Information

The .cdo file defines which objects will be read out, but if the object doesn't exist in the
controller, the result will be “False”(displayed in red).

5.4.2 Write settings to controller

. ) . . . _ +| ‘
Click Tools->R/W Controller Configuration->Write Settings to Controller or click the ﬂ button.
The following window appears:

Information

Always disable the controller before writing settings to the CD3, because some objects can
not be written successfully if the controller is enabled.
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W Transfer Settings

MWrite Settings to Controller: T Read Settings From Contraller ]

: Mo path
Cpen File

MUM | Index Source Yalue Check VYalue Fesulk Mame

Write to Controller

Save in EEPROM

Rebook

Figure 5-7: Transfer settings

Click Open File to select a parameter settings file (.cdi). The parameter settings appear in the window.

The .cdi file contains information including object address, object value and readout result. If readout result
is “False”, “Invalid” will appear immediately in red ion the Result fied.

Click Write to Controller to get the Check Value and Result. The “False” Result means the value has
not been written successfully, probably because the object doesn't exist in the controller. Click Save in
EEPROM and Reboot to activate all parameters.

5.5 Digital IO functions

Click menu item Controller->Digital I0 Functions or click the |]:-U button. The following window
appears. Function and polarity are shown as defaults here.

‘H Digital I0 Functions

Digital Input
Mum  Function | simuate  Real Polarty Internal
DINL [Enable a2 X| @ L
DINZ [Reset Errors 5| %] ® @
DING [Start Homing 3_:=-_J _XJ @ [
DIN4 [P Limit + >3] X| e [@ o
DINS [P Limit - 3] ¥| e [ e
DING | 3 %] 8 ]
DIN? |Homing Signal i] _X_J @ L

Digital Cukput -

Mum  Function 3 Real Polarity

o

oUT1 |Ready

oUT2 [Matkor Brake

OUT3 |Pos Reached

OUT4 |Zero Speed

DDEDE;: DEEEERE

[¢ [ [ [ [x |x

MM M MM
oo s @
OOEEE

QUTS [Errar

Figure 5-8: Digital IO
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5.5.1 Digital inputs

The CD3 motor controller provides 7 digital inputs. The functions of these digital inputs can be configured.
Functions can be set via factory defaults or application default settings after processing the Easy setup menu
( see chapter 4). The functions of the digital inputs can also be freely configured.

Digital Inpuk
Fum  Function ¥ | Simulate  Real  Polarity  Internal

DIML |=nable ﬂ E IEI L IEI L

Figure 5-9: Digital Input

Function: Click =2 to select DIN function setting, click E to delete the DIN function setting.
Real: Shows the real digital input hardware status.

1 @ means “active”, logic status of the digital input is 1.

0 ® means “inactive”, logic status of the digital input is 0.
Simulate: Simulates the digital input active hardware signal.

1 E' means the digital input is simulated as “active”, logic status 1.

0 E means no impact on the digital input logic status.
Polarity: Inverts the logic status of the digital input.

1 EI means Internal is set to 1 by “active” signal.

0 E means Internal is set to 1 by “inactive” signal.

Internal: This is the result of Simulate, Real and Polarity via the logic formula:
Internal=(Real OR Simulate) XOR (NOT Polarity)

1 @ means “active”, logic status of the selected function is 1.

0 ® means “inactive”, logic status of the selected function is 0.

Information

® More than one digital input function can be selected for a given digital input. If not
contradictory in any way, the selected digital input functions are handled simultaneously.

o Several digital input functions modify controller-internal control variables. Please
familiarise yourself with the information in chapter 6.1, especially regarding Controlword
and Operation_Mode, before modifying the configuration of any related digital input
function.
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The following table lists the digital input functions:

Table 5-2: Digital input functions

DIN Function Description
Controller enabling
Enable 1: Enable controller (Controlword=Din_Controlword(2020.0F) , default value=0x2F)

0: Disable controller (Controlword = 0x06)

Reset Errors

Sets the Controlword to reset errors, active edge: 0 -> 1

Operation Mode sel

Operation_Mode selection
1: Operation_Mode=EL.Din_Model (2020.0E), default value = -3
0: Operation_Mode=EL.Din_Mode0 (2020.0D), default value = -4

1: Velocity control loop integrating gain off

Kvi Off 0: Velocity control loop integrating gain has been set
Refer to chapter 7 for more information about Kvi.
P limit+ Positive / negative position limit switch input for “normally closed” limit switches
P limit- 0: position limit is active, the related direction is blocked
Home Signal Home switch signal, for homing

Invert Direction

Inverts command direction in the velocity and torque mode

Din Vel Index0

Din Vel Index1

Din Vel Index2

Din_Speed Index in the DIN speed mode

Quick Stop

Sets the controlword to start quick stop. After quick stop, the controlword needs to be set to
0x06 before OxOF for enabling (if the enable function is configured in Din, just re-enable it)

Start Homing

Starts homing. Only makes sense if the controller is enabled. The controller returns to the
previous operation mode after homing.

Activate Command

Activates the position command. Controls bit 4 of the Controlword, e.g. Controlword=0x2F-
>0x3F

Multifunction0

Multifunction1 Gear ratio switch (refer to chapter 5.5.3 for more details)

Multifunction2

Gain Switch 0 ) ) )
PI control gain switch (refer to chapter 5.5.4 for more details)

Gain Switch 1

Motor Error

1: Provokes the “Motor temperature” controller error. Can be used to monitor motor
temperature by means of an external temperature switch or PTC sensor. Polarity must be
set according to sensor type.

Fast_Capturel

Fast_Capture2

Fast Capture (refer to chapter 5.5.5 for more details)

Pre Enable

For safety reasons, Pre_Enable can serve as a signal for indicating whether or not the entire
system is ready.

1: controller can be enabled

0: controller can not be enabled

PosTable Cond0

PosTable Cond1

Position table condition for position table mode

Start PosTable

Start position flow of position table mode

PosTable Idx0

PosTable Idx1

PosTable Idx2

Position table starting index of position table mode

Abort PosTable

Abort position flow of position table mode
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5.5.2 Digital outputs

The CD3 motor controller provides 5 digital outputs. The functions of these digital outputs can be configured.
Functions can be set via factory defaults or application default settings after processing the Easy setup menu
(see chapter 4). The functions of the digital outputs can also be freely configured also.

Digital Cukput
Mum  Function # | Simulate  Real  Polarity

ouTy [Ready 3| X i E

Figure 5-10: Digital output

Function: Click 7| to select the OUT function setting. Click E to delete the OUT function setting.
Simulate: Simulates the digital output function logic status 1.

1 EI means the digital output function is simulated as logic status 1

0 E means no impact on the digital output function logic status

Polarity: Inverts the logic status of the digital output function.
1 E' means Real physical digital output is set to ON by digital output function logic status 1
0 E means Real physical digital output is set to ON by digital output function logic status 0

Real: Shows the real digital output status. This is the result of Simulate, Polarity and the logic status of the
selected digital output function via the logic formula:
Real=(Dout_Function_Status OR Simulate) XOR (NOT Polarity)

1 @ means digital output ON
0 @ means digital output OFF

Information

More than one digital output function can be selected for a given digital output. The resulting
status is the OR logic of the selected digital output functions.
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The following table lists the digital output functions:

Table 5-3: Digital output functions

OUT Function

Description

Ready

Controller is ready to be enabled

Error

Controller error

Pos Reached

Under position mode, position difference between Pos_Actual and
Pos_Target<Target_Pos_Window(6067.00),duration>=Position_Window_time(6068.00)

Zero Speed

|Speed_1ms(60F9.1A)| <=Zero_Speed_Window(2010.18) and
duration >=Zero_Speed_Time(60F9.14)

Motor Brake

Signal for controlling the motor brake. By this signal an external relay can be controlled, by which
the motor brake is controlled. (see chapter 3.2.4).

Speed Reached

|Speed_Error(60F9.1C)|<Target_Speed_Window(60F9.0A)

Enc Index

Encoder position is inside a range around the index position. This range is defined by
Index_Window(2030.00).

Speed Limit

In torque mode actual speed reached Max_Speed(607F.00)

Driver Enabled

Controller enabled

Position Limit Position limit function is active
Home Found Home found
Enc Warning Encoder warning

PosTable Active

Position table mode running

5.5.3 Gear ratio switch (expert only)

Information

This function is recommended for experienced users only.

There are 8 groups of gear ratio parameters which can be selected via the digital inputs. Gear ratio is only
used for pulse train mode (see chapter 6.5).

Table 5-4: Gear ratio switch

Internal address Type Name Value Unit
2508.01 Int16 Gear_Factor[0] Dec
2508.02 Uint16 Gear_Divider[0] Dec
2509.01 Int16 Gear_Factor[1] Dec
2509.02 Uintl6 Gear_Divider[1] Dec
2509.03 Int16 Gear_Factor[2] Dec
2509.04 Uintl6 Gear_Divider[2] Dec
2509.05 Int16 Gear_Factor[3] Dec
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2509.06 Uint16 Gear_Divider[3] Dec
2509.07 Int16 Gear_Factor[4] Dec
2509.08 Uint16 Gear_Divider[4] Dec
2509.09 Int16 Gear_Factor[5] Dec
2509.0A Uint16 Gear_Divider[5] Dec
2509.0B Int16 Gear_Factor[6] Dec
2509.0C Uint16 Gear_Divider[6] Dec
2509.0D Int16 Gear_Factor[7] Dec
2509.0E Uint16 Gear_Divider[7] Dec

The actual gear ratio is Gear_Factor[x], Gear_Divider[x], whereas x is the BCD code of
bit 0: Multifunction0

bit 1: Multifunction1

bit 2: Multifunction2

A bit which is not configured to a DIN is 0.

Example:

DIMNG |Multifunctiond __:b_:ﬂ ﬂ IEI L IEI L
DIM4 |Multifunctionl ﬂ ﬂ @ @
DIMNS |Multifunction2 ﬂ E] 2 @

Figure 5-11 Din gear ratio switch example

Multifunction0=0, Multifunction1=1, Multifunction2=1, so x=6, actual gear ratio is Gear_Factor[6],
Gear_Divider[6].

5.5.4 Gain switch (expert only)

Information

This function is recommended for experienced users only, who are familiar with the basics of
servo loop tuning.

There are 4 groups of PI gain settings, where each group contains the proportional (Kvp) and integral (Kvi)
gain of the velocity control loop and the proportional gain (Kpp) of the position control loop. The CD3 motor

controller provides several methods for selecting a group of PI gain settings dynamically.

Table 5-5: PI gain setting group parameters

Internal address Type Name Value Unit
60F9.01 Uint16 Kvp[0] Dec, Hz
60F9.02 Uint1l6 Kvi[0] Dec
60FB.01 Int16 Kpp[0] Dec. Hz
2340.04 Uint16 Kvp[1] Dec, Hz
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2340.05 Uint16 Kvi[1] Dec
2340.06 Int16 Kpp[1] Dec. Hz
2340.07 Uint16 Kvp[2] Dec, Hz
2340.08 Uint16 Kvi[2] Dec
2340.09 Intl6 Kpp[2] Dec. Hz
2340.0A Uint16 Kvp[3] Dec, Hz
2340.0B Uint16 Kvi[3] Dec
2340.0C Int16 Kpp[3] Dec. Hz
60F9.28 Uint8 PI_Pointer Dec
60F9.09 Uint8 PI_Switch Dec

The actual PI settings are Kvp[x], Kvi[x], Kpp[x], x=PI_Pointer.
There are 3 methods for changing PI_Pointer.

Method 1: The Gain Switch 0 and / or Gain Switch 1 function is configured to DIN. PI_Pointer is the
BCD code of

bit 0: Gain Switch 0

bit 1: Gain Switch 1

If only one bit is configured, the other bit is 0.

Example:
DIN3 [Gain Switcho 3| x| Fl ¢ E e
DIN4 [Gain Switchl ﬂ E D @ @

Figure 5-12: Din gain switch example

Gain Switch0=1, Gain Switch1= 0, then PI_Pointer=1, the valid PI gain settings are Kvp[1], Kvi[1] and
Kpp[1]

Method 2: If Method 1 is not applied, set PI_Switch(6069.09) to 1. Then, while the motor is rotating, set
PI_Pointer ti =0. As soon as Pos Reached or Zero Speed, set PI_Pointer to =1

This is the function for a system which needs different PI gain settings for rotation and standstill.

Information

Refer to the OUT function table in chapter 5.5.2 for Pos Reached and Zero Speed definition.

Method 3: If neither method 1 nor method 2 is applied, the PI_Pointer value can be defined by the user.
The default setting of 0 is highly recommended.
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5.5.5 Fast Capture

The Fast Capture function is used to capture the Position_Actual(6063.00) when the related DIN edge
occurs. Response time is maximum 2ms.

Table 5-6: Fast capture objects

Internal address Type Name Value Unit
2010.20 Uint8 Rising_Captured1 Dec
2010.21 Uint8 Falling_Captured1 Dec
2010.22 Uint8 Rising_Captured2 Dec
2010.23 Uint8 Falling_Captured2 Dec
2010.24 Int32 Rising_Capture_Position1 Dec
2010.25 Int32 Falling_Capture_Position1 Dec
2010.26 Int32 Rising_Capture_Position2 Dec
2010.27 Int32 Falling_Capture_Position2 Dec

When DIN function Fast_Capturel is configured to DIN and a rising DIN edge occurs, Rising_Captured1 is
changed to 1. At the same moment Pos_Actual is stored to Rising_Capture_Positionl. If a falling DIN edge
occurs, Falling_Capturedl is to 1. At the same moment Pos_Actual is stored to Falling_Capture_Position1.
Once Rising_Captured1 or Falling_Captured1 is changed to 1, the user needs to reset them to 0 for the next
capturing operation, because any further edges after the first one will not be captured.

See Fast_Capturel concerning DIN function Fast_Capture2.

47



FD3&CD3 User Manual
5.6 Scope

The scope function is for sampling the selected objects’ value with a flexible sample cycle (defined by
Sample Time) and a flexible total sample number (defined by Samples)

During operation, if performance does not meet the requirement or any other unexpected behaviour occurs,
it's highly advisable to use the scope function to do the analysis.

Click Controller-->Scope or cIick% to open the scope window
= Scope X
Zoom Depthi0
Scope Mode:Mormal
Sample Time  62,5us CH Chject Value Lnit Hide [~ Small Scale Y Offset Auto —Cursors

Sarmples | mﬂ |-°‘I3 j g ] El!l o élﬂ v A
Trig Source  Trig Offset E |— ; ’Wﬂ |r|3m ﬂ i ﬂ!“u MV Ml > _
i =] A pos actual =] > linc =T Ao Alyjr 4 [ = | & | o
Trlg Level [ |Pos HCtUﬁ' =12 finc = Al¥jo AlYF vz v Urit

. Start Reread J Export: | Imnpark: |I7 Single | | |

Figure 5-13: Scope window

Trig offset: Number of samples before the trigger event occurs.
Object: Maximum 64-bit length data can be taken in one sample, e.g.: 2 Int32 objects bit or 4 Int16 objects.

Single: ¥ Sindle! means sample for one trigger event only. | 5indle means sample continuously.
Zoom in / zoom out the oscillogram: Press the right mouse key and drag to lower right / upper left. Left

mouse click on activates the horizontally drag mode, the icon changes to and inside the
oscillogram display area the mouse cursor changes to finger shape. A zoomed oscillogram can be moved
then in horizontal direction by pressing the left mouse button and dragging to left/right.

Left mouse click on or any zoom-in or zoom-out action cancels the drag mode automatically.

Cursors: Up to 4 scope cursors can be selected by clicking the respective button: . The scope
cursors appear in the oscillogram. Select a channel in the Sel CH list box. Move the mouse pointer to the
scope cursor. Press left mouse button and drag the scope cursor to move it. A sample value and the
differences of X1, X2 and Y1, Y2 appear in the following fields:
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%1 Wz dx Linit

| | |

1 Y dy it

Figure 5-14: Cusor data

Export: Exports the sampled data as a .scope file.

Import: Imports a .scope file and shows the oscillogram in the scope window.

Reread: Rereads the last scope data out of the controller and shows the oscillogram in the scope window.
Auto: If the checkbox Auto is checked, the oscillogram is auto-scaled.

If Auto is not checked, the oscillogram is scaled by scale and offset value in following field:

2101 Al¥jpo AlY

Figure 5-15: Scale and offsetr data

Scale and offset value can be increased by pressing the A button, and can be reduced by pressing the |¥]
button. If Small scale checkbox is checked, scale value changing step is changed to 10% as before.
Scope Mode: On the upper left side of the oscillogram the Scope Mode “Normal” or “Import” is shown.
-Normal: all buttons are active.

Zoarm Depth:0
Scope Made:Marmal

Figure 5-16: Scope mode: Normal

-Import: If the oscillogram is an import from a .scope file, the scope mode will be “Import”, in this mode the
Start, Reread button will be inactive. The “Import” mode can be quit by clicking the “Here” on the hint.

Zoom Depth:0; Time Grid: 3118, 75u3
Scope Mode: Import, Switch bo Mormal modg press Here

Figure 5-17: Scope mode: Import

5.7 Error display and error history

Error: Click Controller->Error Display or click the @ button (which turns red ® if an error occurs).
The Error Display window appears. It shows the last errors.

Table 5-7: Error_State(2601.00) Information

Bit Error name Error code Description

0 Extended Error Refer to object “Error_State 2”(2602.00)
1 Eng\:\):StrezOt 0x7331 No communication encoder connected

2 Encoder internal 0x7320 Internal encoder error

3 Encoder CRC 0x7330 Communication with encoder disturbed
4 Controller 0x4210 Heatsink temperature too high
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Temperature
5 Overvoltage 0x3210 DC bus overvoltage
6 Undervoltage 0x3220 DC bus undervoltage
7 Overcurrent 0x2320 Power stage or motor short circuit
8 Chop Resistor 0x7110 Overload, brake chopper resistor
9 Following Error 0x8611 Max. following error exceeded
10 Low Logic Voltage 0x5112 Logic supply voltage too low
11 Motor or controller It | 0x2350 Motor or power stage IIt error
12 Overfrequency 0x8A80 Pulse input frequency too high
13 Motor Temperature 0x4310 Motor temperature sensor alarm
14 Encoder information 0x7331 No encoder connected or no encoder communication reply
15 EEPROM data 0x6310 EEPROM checksum fault

Table 5-8: Error_State2(2602.00) Information

Bit Error name Error code Description

0 Current sensor 0x5210 Current sensor signal offset or ripple too large

1 Watchdog 0x6010 Software watchdog exception

2 Wrong interrupt 0x6011 Invalid interrupt exception

3 MCU ID 0x7400 Wrong MCU type detected

4 Motor configuration 0x6320 No motor data in EEPROM / motor never configured

5 Reserved

6 Reserved

7 Reserved

8 External enable 0x5443 DIN "pre_enable" function is configured, but the DIN is inactive when

the controller is enabled / going to be enabled

Positive position limit (after homing) — position limit only causes error

9 Positive limit 0x5442
when Limit_Function (2010.19) is set to 0.
o Negative position limit (after homing) position limit only causes error
10 Negative limit 0x5441
9 when Limit_Function(2010.19) is set to 0.
11 SPI internal 0x6012 Internal firmware error in SPI handling
12 Reserved

Different direction between motor and position encoder in closed loop

13 Closed loop direction | Ox8A81 .
operation by a second encoder.

14 Reserved

15 Master counting 0x7306 Master encoder counting error
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Information

There’s a mask checkbox beside every error item, all are defaulted to be checked, ¥ means

it can be unchecked, '“ means it can't be unchecked. An unchecked | item mean the
related error will be ignored. The error mask can be set in Error_Mask(2605.01) and
Error_Mask(2605.04) also (see table 5-9)

Error History: Click menu item Controller->Error History. The error history list window appears. It
shows the last 8 errors’ Error codes and respective the related DCBUS voltage, speed, current, controller
temperature, Operation_Mode, and controller working time at the moment when the error occurred.

There are mask parameters to specify which errors will be stored in the error history (see table 5-9).
Table 5-9 Error and error history mask

Internal Type Name Meaning (Bit meaning please see table5-7 and table 5-8) Default
address
2605.01 Uintl6 Error_Mask Mask of Error_State(2601.00). Bit = 0 means related error | OxFFFF

will be ignored.

2605.02 Uintl6 | Store_Mask_ON Error mask for Error_History of Error_State(2601.00) when | OxFBFF
controller is enabled. Bit = 0 means related error won't be
stored in the Error_History

2605.03 Uintl6 | Store_Mask_ OFF Error mask for Error_History of Error_State(2601.00) when | 0x0000
controller is not enebled. Bit = 0 means related error won't
be stored in the Error_History

2605.04 Uintl6 | Error_Mask2 Mask of Error_State2(2602.00). bit = 0 means related OxFFFF
error will be ignored

2605.05 Uintl6 | Store_Mask_ON2 Error mask for Error_History of Error_State2(2602.00) OxF1FF
when controller is enebled. Bit = 0 means related error
won't be stored in the Error_History

2605.06 Uintl6 | Store_Mask_ OFF2 Error mask for Error_History of Error_State2(2602.00) 0x003F
when controller is not enebled. Bit = 0 means related error
won't be stored in the Error_History
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Chapter 6 Operation modes and control modes

Controller parameters can be set via the control panel or the RS232 port (e.g. with KincoServo+ software).
In the following introduction, both the panel address (if it's available) and the internal address will be shown
in the object tables.

6.1 General steps for starting a control mode

Step 1: Wiring
Make sure that the necessary wiring for the application is done correctly (refer to chapter 3).

Step 2: I0 function configuration
See chapter 5.5 concerning meanings of the 10 function and polarity.

Table 6-1: Digital input function

Panel address Internal address Type Name Value (hex): description

0001: Enable

0002: Reset Errors

0004: Operation Mode sel
0008: Kvi Off

d3.01 2010.03 Uint16 Din1_Function

0010: P limit+

0020: P limit-

d3.02 2010.04 Uint16 Din2_Function 0040: Homing Signal

0080: Invert Direction
0100: Din Vel Index0

0200: Din Vel Index1

d3.03 2010.05 Uintl6 Din3_Function 1000: Quick Stop
2000: Start Homing

4000: Activate Command

8001: Din Vel Index2
8004: Multifunction0
8008: Multifunction1
8010: Multifunction2

d3.04 2010.06 Uintl6 Din4_Function

8020: Gain Switch 0

8040: Gain Switch 1
d3.05 2010.07 Uintl6 Din5_Function 8100: Motor Error

8200: Pre Enable

8400: Fast_Capturel
8800: Fast_Capture2
d3.06 2010.08 Uint16 Din6_Function 9001: PosTable Cond0
9002: PosTable Cond1
9004: Start PosTable

9008: PosTable Idx0
9010: PosTable Idx1
9020: PosTable Idx2
9040: Abort PosTable

d3.07 2010.09 Uint16 Din7_Function
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Table 6-2: Digital output function

Panel address Internal address Type Name Value (hex): description
) ) 0001: Ready
d3.11 2010.0F Uint16 Dout1_Function 0002: Error
0004: Pos Reached
d3.12 2010.10 Uint16 Dout2_Function 0008: Zero Speed

0010: Motor Brake

0020: Speed Reached
d3.13 2010.11 Uintl6 Dout3_Function 0040: Enc Index
0200: Speed Limit

_ _ 0400: Driver Enable
d3.14 2010.12 Uintl6 Dout4_Function 0800: Position Limit

0400: Home Found

8002: Enc Warning
9001: PosTable Active

d3.15 2010.13 Uintl6 Dout5_Function

Table 6-3: Polarity setting

Panel address Internal address Type Name Description

Bit 0: DIN1
Bit 1: DIN2
d3.53 2010.01 Uint16 Din_Polarity Bit 2: DIN3

Bit 6: DIN7

Bit 0: OUT1
Bit 1: OUT2
d3.54 2010.0D Unitl6 Dout_Polarity Bit 2: OUT3

Bit 5: OUT6

Switch_On_Auto (expert only)
If the Enable function is not configured to DIN, the controller can be auto-enabled at power-on or reboot,
with the following setting:

Table 6-4: Switch_On_Auto

Panel address Internal address Type Name Value

d3.10 2000.00 Unit8 Switch_On_Auto 1

9 Note

This method is not recommended. Please consider all risks and related safety measures before
using.

Step 3: Set necessary parameters

The user can access a basic operating parameters list by clicking Controller->Basic Operation. For more
parameters, please add according to the introduction in chapter 5.1.5. The following pages in this chapter
introduce the operating parameters. Refer to chapter 7 concerning performance adjustment.
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Panel

Internal

T N D ipti
address | address ype ame escription
6083.00 | Uint32 Profile_Acc Profile acceleration, profile deceleration, for
6084.00 | Uint32 | Profile_Dec Operation_Mode 1 and 3
d2.24 6080.00 Uint16 Max_Speed_RPM Maximal speed (unit: rpm)
d3.16 2020.0D Int8 Din_Mode0 If Operation Mode Sel function is configured to DIN,
Operation_Mode(6060.00)=Din_Mode0 when
d3.17 2020.0E | Int8 Din Model Din_Internal=0; Operation_Mode=Din_Model when
Din_Internal=1
6073.00 Uint16 CMD_qg_Max Output current limit
0x0F/0x2F: Enable the controller for Operation_Mode 3, -
3, -4, 4 and for Position Table mode
0x2F->0x3F: Activate absolute position command for
Operation_Mode 1
6040.00 Uintl6 Controlword 0x4F->0x5F: Activate relative position command for
Operation_Mode 1
0x0F->0x1F: Start homing for Operation_Mode 6
0x06->0x86: Reset the controller error
0x06: Disable the controller
-3: Instantaneous velocity mode
3: Profile velocity mode
6060.00 Int8 Operation_Mode 1: Position mode

-4: Pulse train mode
4: Torque mode

Information

Operation_Mode itself is not savable, however, it is set in accordance with the settings in the
Command_Type(3041.02) or EA02 in the EASY panel menu to a suitable value (see table 4-2
for EA02). Alternatively, Operation_Mode can be configured to be settable and/or switchable by
the DIN function Operate_Mode_Sel (see table 5-2).

Step 4: Save and reboot
See chapter 5.

Step 5: Start operation
Start operation via DIN or PC software.

Information

The DIN function has highest priority — the object value can not be modified manually

anymore if it's configured in DIN, e.g. if the enable function is configured,

Controlword(6040.00) cannot be modified manually via PC software.
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6.2 Velocity mode (-3, 3)

There are 2 kinds of velocity mode: -3 and 3. The velocity command can be specified via Target_Speed or
analog input (analog speed mode), or via digital input (DIN speed mode).

Table 6-6: Velocity mode

Panel Internal .
address | address Type Name Description Value
-3: The velocity command is specified
directly by Target_Speed. Only the
velocity control loop is active.
6060.00 Int8 Operation_Mode 3: The velocity command is specified by -3o0r3
Target_Speed with profile acceleration
and profile deceleration. Velocity- and
position control loops are active.
60FF.00 Int32 Target_Speed Target velocity User defined
6040.00 Uintl6 Controlword See table 6-5 0xO0F, 0x06

6.2.1 Analog speed mode

The analog speed object window in the PC software can be accessed via menu item Controller->Control

Modes->Analog Speed Mode.

Table 6-7: Analog speed mode

::2255 :;t;rr;i Type Name Description Value
2501.06 Uintl6 ADC1_Buff[1] AIN1 input real data
AIN1 valid input; analog input signall
d1.13 2502.0F | Intl6 Analogl_out (AIN1) input voltage after filter,
deadband and offset Read
2501.07 Uintl6 ADC2_Buff[1] AIN2 input real data only
AIN2 valid input; analog input signal2
di.14 2502.10 | Intl16 Analog2_out (AIN2), input voltage after filter,
deadband and offset
d3.22 2502.01 Uint16 Analogl_Filter AIN1 filter (unit: ms)
d3.23 2FF0.1D Intl6 Analogl_Dead_V AIN1 deadband (unit: 0.01V)
d3.24 2FF0.1E Intl6 Analogl_Offset_V AIN1 offset (unit: 0.01V)
d3.25 2502.04 Uint16 Analog2_Filter AIN2 filter (unit: ms) User defined
d3.26 2FF0.1F Intl6 Analog2_Dead_V AIN2 deadband (unit: 0.01V)
d3.27 2FF0.20 Intl6 Analog2_Offset_V AIN2 offset (unit: 0.01V)
2502.0A Intl6 Analog_Speed_Factor AIN speed factor
0: analog velocity control OFF, velocity
d3.28 | 2502.07 | Uints Analog_Speed_Con control via Target_Speed(60FF.00) 1or2

1: Speed control via AIN1
2: Speed control via AIN2
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Default is 0, if it's NOT 0,

2502.0D Intl6 Analog_Dead_High Analog_out>Analog_Dead_High is
treated as 0
User defined
Default is 0, if it’s NOT 0,
2502.0E Intl6 Analog_Dead_Low Analog_out<Analog_Dead_Low is
treated as 0
d3.33 2FF0.22 Int16 Voltage_MaxT_Factor AIN-MaxTorque factor (unit: mNM/V) User defined
0: Analog_MaxTorque control OFF
d3.32 2502.09 Uint8 Analog_MaxT_Con 1: Max. torque control via AIN1 0,1,2

2: Max. torque control by AIN2

For convenience, some new names are used in the formula. Definitions:
AIN1_in: AIN1 input voltage after filter and offset
AIN2_in: AIN2 input voltage after filter and offset
Analog_out: Analogl_out or Analog2_out, depends on wiring and Analog_Speed_Con setting; It's the result
of AIN real input, filter, offset and deadband.

Final result:
Analog_Speed control ON:
If Analog_out is not limited by Analog_Dead_High or Analog_Dead_Low:
Target speed[rpm]=Analog_out[V]*Analog_Speed_Factor[rpm/V]; otherwise Target speed[rpm]=0.

Analog_MaxTorque control ON:

Max torque[Nm]=Analog_out[V]*Analog_MaxT_Factor[Nm/V]

Example:

Setting: Analogl_Dead=1V, Analogl_Offset=2V, Analog_Speed_Factor=100rpm/V, Analog_Speed_Con=1,
Analog_Dead_High=0V; Analog_Dead_Low=0V;

Where AIN1 input voltage is 5V:

AIN1_in=5V-2V=3V, |AIN1_in| >Analogl_Dead, so Analogl_out=3V-1V=2V;

Target speed=2*100=200rpm.
Where AIN1 input voltage is -5V:

AIN1_in=-5V-2V=-7V, |AIN1_in|>Analogl_Dead, so Analogl_out=-7V+1V=-6V;

Target speed=-6*100=-600rpm.
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The Din_Speed object window in PC software can be accessed from menu item Controller->Control

Modes->DIN Speed Mode.

To make the DIN Speed Mode available, at least one of the following has to be configured to DIN: Din Vel
Index0, Din Vel Index1, Din Vel Index2.

Table 6-8: DIN speed mode

Panel Internal .
address address Type Name Description Value
d3.18 2020.05 Int32 Din_Speed[0]
d3.19 2020.06 | Int32 Din_Speed[1]
The velocity command is specified via
d3.20 2020.07 | Int32 Din_Speed[2] Din_Speed[x].
d3.21 2020.08 | Int32 Din_Speed[3] x is the BCD code of
. Bit 0: Din Vel Index0 User defined
d3.44 2020.14 Int32 D|n_Speed[4] Bit 1: Din Vel Index1
d3.45 2020.15 | Int32 Din_Speed[5] Bit 2: Din Vel Index2
A bit which is not configured means 0.
d3.46 2020.16 Int32 Din_Speed[6]
d3.47 2020.17 | Int32 Din_Speed[7]
Example:
10 configuration
Mum  Funckion Simulate Real  Polarity  Internal
DIN1 |Enable & L

DINZ |Reset Errors

DIN3 |Operate Mode Sel

DIN4 |Din el Index0

DINS |Din el Index1

DING |Din Vel Index2

Figure 6-1: DIN Speed example

Table 6-9: DIN speed example

M A A A M
[ [ [ [ |x [x |x
O EEEE

o i e
@ & & @ @

Panel Internal
Type Name Value Unit
address address
d3.17 2020.0E Int8 Din_Model -3
d3.20 2020.07 Int32 Din_Speed[2] 500 rpm

Din Vel Index0=0; Din Vel Index1=1; Din Vel Index2=0. As soon as DIN1 is active, the controller runs
the motor in the velocity mode(Operation_Mode=-3) at 500rpm speed if there aren’t any unexpected errors
or limits.
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6.3 Torque mode (4)

In the torque mode, the CD3 motor controller causes the motor to rotate with a specified torque value.

Table 6-10: Torque mode

Panel Internal
Type Name Description Value
adress address
6060.00 Int8 Operation_Mode 4

Target torque,
6071.00 Int1l6 Target_Torque% User defined
percentage of rated torque

6040.00 Uint16 Controlword See table 6-5 0x0F, 0x06

6.3.1 Analog torque mode

In the analog torque mode, the CD3 motor controller controls motor torque and / or maximum torque by
means of analog input voltage.

The analog torque object window in the PC software can be accessed via menu item Controller->Control
Modes->Analog Torque Mode.

Table 6-11: Analog torque mode

Panel Internal
Type Name Description Value
address address
2501.06 Uint16 ADC1_Buff[1] AIN1 real input voltage

AIN1 valid input, analog input signall
di.13 2502.0F Int16 Analogl_out (AIN1), input voltage after filter,
deadband and offset

Read Only
2501.07 Uint16 ADC2_Buff[1] AIN2 input real data

AIN2 valid input, analog input signal2
di.14 2502.10 Intl6 Analog2_out (AIN2), input voltage after filter,
deadband and offset

d3.22 2502.01 Uint16 Analogl_Filter AIN1 filter (unit: ms)

d3.23 2FF0.1D Int1l6 Analogl_Dead_V AIN1 deadband (unit: 0.01V)

d3.24 2FF0.1E Intl6 Analogl_Offset_V AIN1 offset (unit: 0.01V)

d3.25 | 2502.04 | Uintl6 | Analog2. Filter AIN2 filter (unit: ms) User defined
d3.26 2FF0.1F Intl6 Analog2_Dead_V AIN2 deadband (unit: 0.01V)

d3.27 2FF0.20 Int1l6 Analog2_Offset_V AIN2 offset(unit: 0.01V)

d3.31 2FF0.21 Int16 Voltage_Torque_Factor | AIN-Torque factor (unit: mNM/V)

d3.30 | 2502.08 | Uint8 Analog_Torque_Con | U Analog_Torque_control OFF, target 1or2

torque is specified by Target_Torque%
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(6071.00)
1: Torque control via AIN1
2: Torque control via AIN2

d3.33 2FF0.22 Intl6 Voltage_MaxT_Factor AIN-MaxTorque factor (unit: mNM/V) User defined

0: Analog_MaxTorque control OFF
d3.32 2502.09 Uint8 Analog_MaxT_Con 1: max. torque control via AIN1; 0,1,2
2: max. torque control via AIN2

For convenience, some new names are used in the formula. The definitions are as follows:

AIN1_in: AIN1 input voltage after filter and offset.

AIN2_in: AIN2 input voltage after filter and offset.

Analog_out: Analogl_out or Analog2_out, depends on wiring and Analog_Torque_Con setting. It's the result
of AIN real input, filter, offset and deadband.

Final Result:
When Analog_Torque control is ON, target torque[Nm]=Analog_out[V]*Analog_Torque_Factor[Nm/V].
When Analog_MaxTorque control is ON, max. torque[Nm]=Analog_out[V]*Analog_MaxT_Factor[Nm/V].

Example:
Refer to chapter 6.2.1, “Analog speed mode”.

6.4 Position mode (1)

In the position mode, the CD3 motor controller causes the motor to rotate to an absolute or relative position.
The position / velocity command is specified via Target_Position / Profile_Speed or via position table
(Position Table Mode)

Table 6-12: Position mode

Panel Internal
Type Name Description Value
address address
6060.00 Int8 Operation_Mode 1
607A.00 Int32 Target_Position Target absolute / relative position User defined
6081.00 Int32 Profile_Speed Profile speed for positioning User defined
0x2F->0x3F,
6040.00 Uintl6 Controlword See table 6-5 0x4F->0x5F,
0xO0F, 0x06

6.4.1 Position Table mode

The position table mode is used to run a positioning flow with up to 32 tasks in the position mode. Each task
includes information about target position, velocity, acceleration, deceleration, next task stop / go, next task
index, condition to go to next index, total loops and etc.

The Start PosTable function must be configured to a DIN in order to make the position table mode
available. Other position table functions are optional.
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Table 6-13: Din functions of the position table mode

Name Description

PosTable Cond0 If CondO ON, Condition0 = PosTable Cond0 (refer to introduction concerning Cond0 ON)
PosTable Cond1 If Cond1 ON, Condition1 = PosTable Cond1 (refer to introduction concerning Cond1 ON)
Start PosTable Start position flow

PosTable Idx0

Entry index of position flow, bit0: PosTable Idx0; bitl: PosTable Idx1; bit2: PosTable Idx2. A
PosTable Idx1

bit which is not configured to DIN means 0.
PosTable Idx2

Abort PosTable Abort position flow

Table 6-14: OUT functions of the position table mode

Name Description

PosTable Active Position table mode running

In the PC software, click menu item Controller->Control Modes->Position Table Mode in order to
enter position table parameter settings.

‘# Pozition Table Hode

CTL Req of index:0

Bit0-4:Mext Index |BitS

Bit:3: MexkiStop

Acc rpsfs Dec rps/s
|0 1 I 0 1] 0
0 1] a 1 1] 0
2|8 Ignore 1] 0 1] a 1] 0 0] 2 a 0
3A Ignore 0 0 0 1] 1} 0 0 =l 1] 0
4|4 Igrore 0 0 0 1] 1} 0 o] 4 1] 0
S5|a Igniore 0 0 1] a 1] 0 1] =) a 0
6|& Ignore 1] 1] 1] a 1] 0 0] =] a 1]
7lA Ignore 0 0 0 1] 1} 0 0 7 1] 0
5|a Ignore 0 0 0 u] 1] 0 0
9 A Ignore u] 8] u] i} 1] 8] u]
10/4 Ignore a0 a0 0 0 a a a Current Indesx 10
11(A Ignore 1] 1] 1] 1] 1] 1] 1]
1214 Ignore 0 0 0 1] 1} 1] 1] Read Table
134 Ignore u] 8] u] i} 1] 8] 8]
14 (A Ignore 1] 1] 1] 1] 1] 0 1]
HE Ignore 0 0 0 0 0 0 0 ite ki
16|14 Ignore u] 8] u] i} 1] 8] u]
17]a Ignore 0 0 i i} 0 0 0 Impart Table
15| A Ignore 1] 1] 1] 1] 1] 1] 1]
19[4 Ignore 0 0 0 u] 1] 0 0 Export Table
20| 4 Ignore u] 8] u] i} 1] 8] u]
2L A Ignore 0 0 1] 1] 1] 1] 0] Clear Table
22| h Ignore 1] 1] 1] 1] 1] 1] 1]
23| Ignore 0 0 0 1] 0 0 0 |
244 Ignore u] u] u] i} 1] 8] 8]
25| A Ignore 1] 1] 1] 1] 1] 1] 1]
G Ignore 0 0 0 u] 1] 0 0
27| A Ignore u] 8] u] i} 1] 8] u]
284 Ignore o] 0] u] i} 0] 8] 8]
29| A Ignore 1] 1] 1] 1] 1] 1] 1]
30[4A Ignore 0 0 0 u] 1] 0 0
S1|A Ignore u] u] u] i} 1] 8] u]

Figure 6-2: Position table mode window
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The DIN Start PosTable signal (rising edge) triggers the entry index (specified via the DIN function) task,
but whether or not the task is executed depends on the start condition (CTL reg bit14-15). After one task is
finished, it goes to the next index (CTL reg bit0-4) or stops, depending on Next / Stop (CTL reg bit 8),
Condition (CTL reg bit 9-11) and Loops. The current index box shows the index of the task which is being
executed.

Up to 32 position control tasks can be set, and each task contains the following items:

Idx: Index of task, range: 0-31

Posinc: Position command

Speed rpm: Speed command during positioning

Delay ms: Delay time before going next index(unit: ms).

Accidx, Dec idx: Range: 0-7, index of profile acceleration, deceleration during positioning, related acc / dec
value is set in following area fields:

Acc rps)s Det rps/s

ojolo|o|o|o|D
oolo|o|o|o|o

bt Bl g o T e e

0 0

Figure 6-3: Acceleration and deceleration table

CTL Reg: Contains following bits:
Bits 0-4: Next index, defines the index of the next position control task
Bits 5-7: reserved
Bit 8: Next / stop,
1: Next; go to next task if condition (see bit9-11) = 1 and loops checking is OK (see Loops) after
current positioning task is finished.
0: Stop; stop after current positioning task is finished
Bit9: Cond0O ON,
1: Cond0 ON; condition0 means Logic status of DIN function PosTable CondO.
0: Cond0 OFF
Bit 10: Cond1 ON,
1: Cond1 ON; conditionl = Rising edge of DIN function PosTable Cond1.
0: Condl1 OFF
Bit 11: and / or; only on case of both Cond0 and Cond1 is ON,
1: AND; Condition = (Condition0&&Condition1).
0: OR; Condition = (Condition0||Condition1).
Condition = 1 if neither Cond0 nor Cond1 is ON
Condition = Condition0 if only Cond0 is ON
Condition = Condition1 if only Cond1 is ON
Bits 12-13: MODE, mode of the position command,
0 (A): Posinc is the absolute position.
1 (RN): Posinc is the position relative to current target position.
2 (RA): Posinc is the position relative to the actual position.
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Bits 14-15: StartCond, start condition. If this task is triggered by the Start PosTable signal, normally the
controller will execute it immediately, but if there’s a positioning task still running:

0 (ignore): ignore.

1 (wait): execute this command after current task is finished (without delay).

2 (interrupt): interrupt the current task, execute this command immediately.

For convenience, all CTL_Reg bits can be set in the following fields:

CTL Req of indesx: 2

BitO-4:Mext Index |BitS  [Bikeé |Bit7 |BitS:MNextfStop |Bik9:Cond O Bit10:Cond 1 |Bitl1:And/Or |Eit12-13:MODE [Bit14-15:StartCond,
& i 7 =i o i i :

0 ol @ n 0 0 Q o 1] 0

Figure 6-4: CTL Reg edit

Loops: Defines loop limit for the task which is running in loops;
0: no limit,
> 1: position flow stops when loop count = loops, or if the next index’s loop count = next index’s
loops.
Position control task information can be copied to another row. Right click a selected row and the following
selection window appears:

Idx [MODE | StartCond, |Pos inc
ofa ‘W ait 400
Cope Row | =

Pazte Eow | —

|- -

3| A
Figure 6-5: Position table copy

Click Copy Row and then click PasteRow in another selected row.

., . . Wirite Tabl oo
When the position table is completed, click the "= 1T | button to write it to the controller.

Start the table via DIN with the Start PosTable function. The entry index task is triggered and position flow
is started (via StartCond rule).

The DIN AbortPosTable signal (rising edge) or deleting the Start PosTable function configuration in DIN
aborts a running position flow after the currently running task is finished.

Position flow is aborted immediately if an error occurs or if the Operation_Mode is changed.

Information

. . . . . Wtite Tabl
The table in the window is not written to the controller automatically. The el

button has to be clicked. The table can be read out of the controller and into the window by

o Read Table . o
clicking the button. A table can be imported from an existing .pft file to the

Import Table

windowby clicking , and it can be exported from the window to a .pft file by

L Expart Table
clicking .
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6.5 Pulse Train mode (-4)

In the pulse mode, the target velocity command is specified via the pulse input with gear ratio.

Table 6-15: Pulse mode

Panel Internal
T N D ipti Val
address | address ype ame escription alue
6060.00 Int8 Operation_Mode -4
d3.34 2508.01 Int16 Gear_Factor[0]
Gear_ratio=Gear_Factor/Gear_Divider User defined
d3.35 2508.02 Uintl6 Gear_Divider[0]
OxOF,
6040.00 Uint16 Controlword See table 6-5 X
0x06
Pulse train mode
0: CwW/Cccw
d3.36 2508.03 Uint8 PD_CW / L 0,1,2
1: Pulse / direction
2: A/ B (incremental encoder)
d3.37 2508.06 Uint16 PD_Filter Pulse filter (ms)
Frequency limit (inc/ms), if pulse count
in 1 ms) is greater than User defined
d3.38 | 2508.08 | Uintl6 | Frequency_Check ( ) is greater
Frequency_Check, over frequency error
occurs.

Table 6-16: PD_CW schematic

DIR||||||

Pulse mode Forward Reverse

PUL | | | | | | PUL | | | | | |
P/D —

DIR DIRJ

PUL PUL | I | | | |
CW / CCW

DIR | | | | | DIR_l

PUL | | l | | PUL I | | | | |
A/B

DIR ||||||

Information

Forward means positive position counting’s defaulted to the CCW direction. You can set
Invert_Dir(607E.00) to 1 in order to invert the direction of motor shaft rotation.
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Command
Pl---qm=m=-

1
PX0.707 |- - - 4- -

:

1

1

1

1

1

1

1

1

1
Px0.293 - - - %

Command After Filter

==== Command Before Filter

Filter Time

Figure 6-6: Pulse filter principle

6.5.1 Master-slave mode

Filter Time

The master-slave mode is a type of pulse train mode — PD_CW = 2. The pulse input for the slave controller
comes from an external incremental encoder or the encoder output of the master controller.
Encoder output (ENCO) signal resolution of the master controller is specified via Encoder_Out_Res.

Table 6-17: Master-slave mode

Panel Internal
Type Name Description Value
address address
Specify encoder output pulse number
2340.0F Int32 Encoder_Out_Res User defined

for 1 motor encoder revolution

For slave controller parameter setting, please refer to upper introduction of pulse mode.
Wiring between the master and the slave is as follows:

34| ENCO_A

36| ENCO_/A

32 | ENCO_/B

26| ENCO_Z

<

los)

1

w
u

ENCO_/Z

34] /’\
36] S,
30| ENCO B /’\
32] T~
26| /’\
28| ENCO/Z [

Figure 6-7: Master slave wiring (example: from one CD423 controller to another)

6.6 Homing mode (6)

For some applications, the system needs to start from the same position every time after power on. In the
homing mode, the user can specify the system’s home position and a zero (starting) position.
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Click menu item Controller->Control Modes->Homing definition, and the following window appears:

‘# Homing Definition

Horning Trigger Configration
rigin Search Dirction Limit: Switch Haome Switch -
[ Use Limit Switch [ Use Home Switch
(™ Use Limit Switch {* Positive Dir,
f#" Posikive Limit (* High Level

~ .
Use Home Switch " Megative Dir, (™ Megative Limit ™ Low Level

" By Special Method

(™ Disabled ;
Actual Home Method 0 Pre-Set Home Methiod | Write Down
& & | Home Offset @ DEC
" " | Home back speed S00.00 PPmM
Home speed rpm
_ = p 100,00 R
_— . - = Harie ACC 50,00 rpsis
A4 33—
ot Home Current C.68 Ap
) | I Start Homing When Power on
Index Slgnal Home offset Method
|D:Run ko Home -Offset j
Home Blind 00 Rev -
Description:
Methods 33 and 34: Homing on the index

Figure 6-8: Homing settings

Select a home trigger under Homing Trigger. The related items appear in the configuration area. Select
a suitable item according to mechanical design and wiring. The Appropriate homing_method then appears in
the Pre-Set Home Method box. If Disabled is selected under homing trigger, you enter a number directly

to the Pre-Set Home Method field. Click " PN | {5 set it to the controller.
The corresponding diagram of the Pre-Set Home method appears in the middle area.

All homing mode objects are listed in following table:

Table 6-18: Homing mode

Panel Internal L

address address Type Name Description Value
607C.00 Int32 Home_Offset Zero position offset to the home position
6098.00 Int8 Homing_Method See figure 6-8

Velocity for searching position limit
switch / home switch signal

6099.01 | Uint32 Homing_Speed_Switch User defined

Velocity for finding home position and

6099.02 Uint32 Homing_Speed_Zero »
zero position
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-

1: Start homi ft boot
6099.03 | Uint8 Homing_Power_On art homing arter power on or reboot | -
and first controller enable
Profile decelerati d lerati
609A.00 | Uint32 | Homing_ Accelaration rotiie ~deceleration and acceleration
during homing User defined
6099.04 Int16 Homing_Current Max. current during homing
0: Go to the homing offset point. The
actual position will be 0.
6099.05 | Uint8 Home_Offset_Mode Ha’ posttion Wi _ _ 0,1
1: Go to the home trigger point. The
actual position will be -homing offset.
Home blind window
0: Orev
6099.06 Uint8 Home_N_Blind 0,1,2
1: 0.25rev
2: 0.5rev
6060.00 Int8 Operation_Mode 6
OxOF->0x1F
6040.00 | Uintlé | Controlword See table 6-5 ek
0x06
Note

Homing_Power_On=1 causes the motor to start rotating as soon as the controller is enabled

after power on or reboot. Consider all safety issues before using.

Home_N_BIlind:
If the homing_method needs home signal (position limit / home switch) and index signal, Home_N_Blind
function can avoid the homing result being different with the same mechanics, when the Index signal is very
close to the home signal. By setting to 1 before homing, the controller detects a suitable blind window for
homing automatically. It can be used to assure that homing results are always the same.
During homing, the index signal inside this blind window is ignored after the home signal is found.
Home_N_Blind (0:0rev;1:0.25rev;2:0.5rev) is defaulted to 0. If it's set to 1, it's changed to 0 or 2 after

homing depending on the index signal position relative to the homing signal.This parameter needs to be

saved. If the mechanical assembly is changed or the motor has been replaced, just set it to 1 again for initial

homing.

Table 6-19: Introduction to the Homing_Method

Homin
9- Description Schematic
Method
L) A
-
) Homing with negative position | Index Signal | |

limit switch and index pulse

Negative Limit

1
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Homing with positive position
limit switch and index pulse

Index Signal

Positive Limit

Homing with home switch and
index pulse

T e

(3~

Index Signal |

Home Signal [

Homing with home switch and

index pulse Index Signal |
Home Signal |
A L]
’ v
:
Homing with home switch and K (5
index pulse b
Index Signal | [ |

Home Signal |

67




FD3&CD3 User Manual

Homing with home switch and 4—@ »
index pulse
Index Signal | | |
Home Signal |
A
- v
T
Homing with positive position D " -
limit switch, home switch and (7} )
index pulse Index Signal | | |
Home Signal S N I S
Positive Limit
A
v
)
Homing with positive position = &r» :ﬂ
limit switch, home switch and
index pulse Index S|gna| | | |
Home Signal | |
Positive Limit |
A
' f
Homing with positive position ) ‘—@_) :D
limit switch, home switch and |
index pulse Index Signal l | 1
Home Signal [ l
Positive Limit [
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C
e {10-»
Homing with positive position -
10 limit switch, home switch and .
index pulse Index Signal | W
Home Signal [ | |
Positive Limit
. &
(L
11
Homing with negative position -
11 limit switch, home switch and ‘
index pulse Index Signal il | |
Home Signal D S e I
Negative Limit I‘
< (12 »
e
Homing with negative position I ;2
12 limit switch, home switch and @
index pulse Index Signal | | |
Home Signal -
Negative Limit |
L ”
o . iy (_" i3 >
Homing with negative position e
13 limit switch, home switch and
index pulse Index Signal | | |
Home Signal [ |
Negative Limit I
1% .
Homing with negative position 14)
14 limit switch, home switch and 2
index pulse Index Signal | I |
Home Signal | |
Negative Limit |
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a7)
17 Homing with negative position
limit switch Negative Limit |
L
v L]
18 Homing with positive position
limit switch Positive Limit
Ll
v
:
i Homing with home switch <+—(9 :
Home Signal J
A
v
-
g —20—>
20 Homing with home switch
Home Signal 1
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27
- —{2) >
21 Homing with home switch
Home Signal |
T —2
22 Homing with home switch |
“—22
Home Signal
.:
& ]
: 23
Homing with positive position ¢ 23 = -
23 limit switch and home switch <+—23 -
Home Signal —I—I—
Positive Limit |
A
¥ »m
Homing with positive position . 24 > :ﬂ
24 limit switch and home switch
Home Signal _______I_______l____;__
Positive Limit |
L}
o »m
Homing with positive position - <025 .
25 limit switch and home switch s
Home Signal [ .
Positive Limit I
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Homing with positive position

26 limit switch and home switch
Home Signal [ [
Positive Limit |
A A
v
—t2r—>
Homing with negative position = T —
27 limit switch and home switch »
Home Signal M SN N (I
Negative Limit |
-
v
@ 28—
Homing with negative position c i
28 limit switch and home switch -
4—5::éﬁ
Home Signal | |
Negative Limit
A A
v - v
Homing with negative position . 59 %
29 limit switch and home switch @-’
Home Signal
Negative Limit |
A
v
30
30 Homing with negative position
limit switch and home switch n
Home Signal
Negative Limit 'I
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33, 34 Homing with index pulse
Index Signal I I I

35 Homing to actual position
A -
v v

z
2
] ) o Negative Limit Positive Limit
-17,-18 | Homing via mechanical limit
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Chapter 7 Tuning of the servo system control

( Profile generator '\

Acceleration feedforward

A
\;

>

—

Profile] speed

Speed demand

A 4

| Average filter

Jdt

Profile position

Kaff

Torque demand

analogl
analog2

analogl
analog2
o .w
=g
Yvy
R o 22
> wn %
=
=3
oo
=3
o
Lowpas |1 order
S 2 order

T Rea

| speed

» Observer

K-load

Actual position

13314 ssedmo)

puewsaq ua.N)

dooj Juauin)

POWER
A4

Motor

DCBUS+
PWM
‘Current
feedback | | |
DCBUS-

| Feedbac

Figure 7-1: Servo system control block diagram

Figure 7.1 shows the servo system control block diagram. It can be seen from the figure that the servo
system generally includes three control loops: current loop, velocity loop and position loop.
The adjustment process of a servo system is used to set loop gain and filters to match the mechanical
characteristics, and finally to prevent the entire system from oscillating, to permit it to follow commands
quickly and to eliminate abnormal noise.

7.1 Auto-tuning

The auto-tuning function will try to stimulate the motor and load system by some motions, and get the
inertia of the load. If auto-tuning is successful, stiffness will be auto-set according to the inertia ratio.

Stimulate

Inertia, Auto-Stiffness

v

4

generator

Figure 7-2: Auto-tuning

Control Loops ———  » power module

Autotuning
Module

Position,Speed,Current
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Caution: auto-tuning causes the motor to oscillate for about 1 second and the maximum oscillation range is
roughly 0.5 rev: make sure that your machine system can withstand this oscillation.

7.2 Auto-tuning test operation method

When inertia auto-tuning is opened, motor shaft will reciprocate in a very short distance. So please keep
some mechanical space before using.

7.2.1 Parameters for auto-tuning

Table 7-1: Auto-tuning function parameters

R: read

Panel Internal L .
Name Description Default Range W: write

address address

S: save
tn01 3040.08 Stiffness Range:0-31.Link to stiffness table. 12 0-31 RWS

] . + "

tn02 3040.0B | Inertia_Ratio Inertia_Ratio=()_Load-+]_Moton)*10/)_ | ., 10-500 | RWS

Motor

Write 1 starts tuning and inertia
tn03 3040.01 Tuning_Method measurement. If 1 appears after RW
tuning, tuning has been successful.

Unit: 0.01rev

This parameter indicates the theoretical
range of motion during auto-tuning.
tn04 3040.06 Safe_Dist Setting this parameter to a higher value | 22 0-40 RWS
reduce disturbance influence and
makes results more reliable, but
alsoresults in greater oscillation.

7.2.2 Start of auto-tuning

Via the LED panel (see chapter 4.3):

Open the tunE menu in the LED panel and go to tn03.

Write 1 to tn03. The motor oscillates with a small amplitude, the oscillation lasts less than 1s.

If tn03 remains at 1 after auto-tuning is done, auto-tuning has been successful. Otherwise it has failed (see
7.1.3).

Via PC software:
Click KincoServo+ menu item Controller->Operation Modes->Auto-tuning

- .
{71 AutoTuning o= | =]
MUM | Index Type Mame Value [ Unit
1] 304001 |int3 Tuning_Method 0|DEC
1 304008 |uintls Safe_Dist 22| DEC
2 304007 |int32 EASY KLOAD 992 (DEC
3 304009 |int3 Inertia_Get_Result 0| DEC
4 304003  |uint3 Stiffness 12| DEC
5 30400B  |intlo Inertia_Ratio 30| DEC
=] 304105  |uintg WriteFUMN_CTL 0(DEC

Figure 7-3: Auto-tuning
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Write 1 to TUN CTL (3041.05), and then write 1 to Tuning Method (3040.01). The motor oscillates for less
than 1s and the results appear. If Inertia_Get_Result(3040.09) = 1 the tuning process was able to obtain a
valid Inertia_Ratio(3040.0B). Otherwise the tuning process has failed, see 7.1.3 for hints. Write 1 to the
Tuning_Method(3041.01) again to check that the Inertia_Ratio result is reproducible. If not, carefully
increase Safe_Dist(3040.06) to get more precise results. If the machine shakes too much, reduce_Safe_Dist
to reduce oscillation.

7.2.3 Problems with auto-tuning

If the tuning process has failed, the error result of tn03 / Inertia_Get_Result(3040.09) tells the fail-reason:

0: The controller could not be enabled by any reason.

-1: Inertia cannot be measured due to too little motion or too little current.

-2: The measured inertia result is outside the valid range.

-3: The resulting Inertia_Ratio value is greater than 250 (inertia ratio > 25). This is a possible result,
but the control loop will not be tuned.

-4; The resulting Inertia_Ratio value is larger than 500 (inertia ratio > 50). This is an uncertain result.

In the cases 0, -1, -2, -4 Inertia_Ratio is set to 30, in the case -3 Inertia_Ratio is set as measured, Stiffness
is set to 7-10

In any fail case the control loop parameters are set to Inertia_Ratio of 30 and the set Stiffness values. To
make the measured Inertia_Ratio of case -3 become effective, the value of tn02 must be confirmed by SET
or the Inertia_Ratio(3040.0B) must be written once.

Information

Reasons for the failure of auto-tuning:

Incorrect wiring of the CD3 servo system

DIN function Pre_Enable is configured but not active

Too much friction or external force is applied to the axis to be tuned

Too big backlash in the mechanical path between the motor and the load
Inertia ratio is too large

The mechanical path contains too soft components (soft belts or couplings)

If none of those reasons can be encountered, Safe_Dist may be increased in order to remedy problems. If
auto-tuning still fails, manual tuning (see chapter 7.2) is adviced to be executed.

7.2.4 Adjustment after auto-tuning.

After auto-tuning the stiffness is set to a value in the range of 4 to 12. The greater the inertia ratio, the
smaller the stiffness value will be.
Table 7-2: Stiffness and control loop settings

Stiffness Kpp/[0.01Hz]  Kvp/[0.1HZ] OUtE:tz]ﬁ fer Stiffness  Kpp/[0.01Hz]  Kvp/[0.1Hz] O“t?:tz]ﬁ'ter
0 70 25 18 16 1945 700 464
1 98 35 24 17 2223 800 568
2 139 50 35 18 2500 900 568
3 195 70 49 19 2778 1000 733
4 264 95 66 20 3334 1200 733
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5 334 120 83 21 3889 1400 1032
6 389 140 100 22 4723 1700 1032
7 473 170 118 23 5556 2000 1765
8 556 200 146 24 6389 2300 1765
9 639 230 164 25 7500 2700 1765
10 750 270 189 26 8612 3100 1765
11 889 320 222 27 9445 3400 ©
12 1056 380 268 28 10278 3700 ©
13 1250 450 340 29 11112 4000 od
14 1500 540 360 30 12500 4500 o
15 1667 600 392 31 13889 5000 o

Stiffness should be adjusted according to the actual requirement.

If response is too slow = increase stiffness. If oscillation or noise increases > reduce stiffness.

If the command from the controller (e.g. PLC) is unreasonable or inappropriate for the machine, some filters
should be modified in order to reduce oscillation (see chapter 7.3 manual tuning).

Information

When the stiffness setting or the inertia ratio increases Kvp to a value of greater than 4000, it's
not useful to increase stiffness any more, and bandwidth will be decreased if the inertia ratio is
further increased. If changing stiffness via communication, WriteFUN_CTL(3041.05) must be
set to 1 first, and be set back to 0 after stiffness has been changed.

7.3 Manual tuning

If the auto-tuning function does not support the actual application, or if the application has a gap, inertia
changes or a very soft connection, manual tuning is the right choice.

The manual tuning process makes use of test motion. Match the controller to the actual application on the
basis of experience with the application and a given scope of data by changing loop gain and filter settings.
Since current loop parameters are calculated internally based on the motor parameters, there is normally no
need to set current loop parameters manually.

7.3.1 Tuning of the velocity loop

Steps required for adjustment:

Ensure limiting of velocity loop bandwidth

Velocity loop bandwidth limits position loop bandwidth and thus adjustment of velocity loop bandwidth is
important.

Limitation of velocity loop bandwidth can be judged from several viewpoints.

1) According to oscillation and noise sensed with the finger and the ears: This method is based on
experience, but it's efficient. The user can listen to or touch the machine, at the same time increasing and
reducing the kvp. When an acceptable maximum kvp value is found, the current setting can be specified as
the maximum velocity loop bandwidth.
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2) According to the scope image: The user can create a jump command for velocity control and sample
actual velocity and current while changing kvp. The right velocity curve should quickly fulfil the command
without oscillation and unusual noise.
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Panel

Internal

N D ipti Defaul R
address | address ame escription efault ange
Proportional velocity loop gain
60F901 | Kvp[0] Can be displayed in Hz in the PC tool can if the / 1-32767
inertia ratio is right.
Changing thi ter ch kvp[0] by th
d2.01 | 2FFO0A | Velocity BW Changing this parameter changes kvp[0] by the / 1-700
inertia ratio.
60F902 | Kvi[0] Integral velocity loop gain / 0-1023
Integral velocity loop gain of in a smaller unit of
60F907 | Kvi/32 J tyloop g / 0-32767
measure
Writing thi kvi h
42.02 2FFO19 | Kvi_Mix rltlng this parameter sets kvi[0] to 0, and the / 0-16384
value is set to kvi/32.
Used to set Velocity feedback filter bandwidth
d2.05 60F905 | Speed_Fb_N 25 0-45
peed_rb_ Filter bandwidth=100+Speed_Fb_N*20
Used to set the velocity feedback mode
0: 2nd order FB LPF
1: Directly feedback the original velocity
2: Velocity feedback after velocity observer
4: Velocity feedback after 1% order LPF
10: Velocity feedback after 2™ order LPF and the
elocity command is filtered by a 1% order LPF. Both
d2.06 | 60F906 | Speed Mode | VSOV 1S fittered by reer b 1 /
filters have the same bandwidth. 11: The velocity
command is filtered by a 1% order LPF
12: Velocity feedback after velocity observer, the
velocity command is filtered by a 1% order LPF
14: Velocity feedback after 1% order LPF and the
velocity command is filtered by a 1%t order LPF. Both
filters have the same bandwidth
A 1%t order | filter in the f d path of th
60F915 | Output_Filter_N f)r er ‘owpass Titer in Ihe forward path or the 1 1-127
velocity loop
60F908 | Kvi_Sum_Limit Integral output limit of the velocity loop / 0-27~15

Velocity feedback filter adjustment

The velocity feedback filter can reduce noise that comes from the feedback path, e.g. reduce encoder
resolution noise. The velocity feedback filter can be configured as 1% and 2" order via the Speed_Mode for
different applications. The 1% order filter reduces noise to a lesser extent, but its alsoresults in less phase
shifting so that velocity loop gain can be set higher. The 2™ order filter reduces noise to a greater extent,

but its also results in more phase shifting so that velocity loop gain can be limited.

Normally, if the machine is stiff and light, we can use the 1st feedback filter or disable the feedback filter. If

the machine is soft and heavy, we can use the 2" order filter.

If there’s too much motor noise when velocity loop gain is adjusted, velocity loop feedback filter parameter
Speed_Fb_N can be reduced accordingly. However, velocity loop feedback filter bandwidth F must be more
than twice as large as the velocity loop bandwidth. Otherwise, it may cause oscillation. Velocity loop

feedback filter bandwidth F=Speed_Fb_N*20+100 [HZz].
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Output filter adjustment
The output filter is a 1t order torque filter. It can reduce the velocity control loop to output high frequency
torque, which may stimulate overall system resonance.
The user can try to adjust Output_Filter_N from small to large in order to reduce noise.
The filter bandwidth can be calculated using the following formula.

1
In| 1 —
1 n( Output Filter N
2 Ism

j , ITs=62.5us

Velocity loop bandwidth calculation
Use the following formula to calculate velocity loop bandwidth:

1.853358080 10° J° Fbw

hvp = IMax kt encoder

kt motor torque constant, unit: Nm/Arms*100

] inertia, unit: kg*mA2*1076

Fbw Velocity loop bandwidth, unit: Hz

Imax max motor current I_max(6510.03) as DEC value
encoder resolution of the encoder

Integral gain adjustment

Integral gain is used to eliminate static error. It can boost velocity loop low frequency gain, and increased
integral gain can reduce low frequency disturbance response.

Normally, if the machine has considerable friction, integral gain (kvi) should be set to a higher value.

If the entire system needs to respond quickly, integral should be set to a small value or even 0, and the gain
switch should be used.

Adjust Kvi_sum_limit

Normally the default value is fine. This parameter should be added if the application system has a big extend
force, or should be reduced if the output current is easily saturation and the saturation output current will
cause some low frequency oscillation.

7.3.2 Tuning of the position loop

Table 7-4: List of position loop parameters

Panel Internal

address | address Name Desagen Defaults | Range

Proportional position loop gain.
d2.07 60FB.01 Kpp[0] Used to set the position loop response. 10 0-32767
unit: 0.01Hz

0 means no feedforward, 1000 means 100%

feedforward. 1000 0-4000

d2.08 2FF0.1A K_Velocity_FF%o

The unit only is right if the inertia ratio is
correctly set.

d2.09 | 2FF0.1B | K_Acc_FF%o yseh / 0-4000
If the inertia ratio is unknown, set

K_Acc_FF(60FB.03) instead.

42.26 60FB.05 Pos_ Filter N I:;tlrrnn: constant of the position demand LPF 1 1-255
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Max_Following_ Maximum allowable error, Max_Following_Error

2.2 2FF0.0E
d2.25 0.0 Error_16 (6065.00) = 100 * Max_Following_Error_16

5242 /

Position loop proportional gain adjustment

Increasing position loop proportional gain can improve position loop bandwidth, thus reducing positioning
time and following error, but setting it too high will cause noise or even oscillation. It must be set according
to load conditions. Kpp = 103 * Pc_Loop_BW, Pc_Loop_BW is position loop bandwidth. Position loop
bandwidth cannot exceed velocity loop bandwidth. Recommended velocity loop bandwidth:
Pc_Loop_BW<Vc_Loop_BW / 4, Vc_Loop_BW.

Position loop velocity feedforward adjustment

Increasing the position loop velocity feedforward can reduce position following error, but can result in
increased overshooting. If the position command signal is not smooth, reducing position loop velocity
feedforward can reduce motor oscillation.

The velocity feedforward function can be treated as the upper controller (e.g. PLC) have a chance to directly
control the velocity in a position operation mode. In fact this function will expend part of the velocity loop
response ability, so if the setting cant match the position loop proportional gain and the velocity loop
bandwidth, the overshot will happen.

Besides, the velocity which feedforward to the velocity loop may be not smooth, and with some noise signal
inside, so big velocity feedforward value will also amplified the noise.

Position loop acceleration feedforward

It is not recommended that the user adjust this parameter. If very high position loop gain is required,
acceleration feedforward K_Acc_FF can be adjusted appropriately to improve performance.

The acceleration feedforward function can be treat as the upper controller (e.g. PLC) have a chance to
directly control the torque in a position operation mode. in fact this function will expend part of the current
loop response ability, so if the setting can't match the position loop proportional gain and the velocity loop
bandwidth, the overshot will happen.

Besides, the acceleration which feedforward to the current loop can be not smooth, and with some noise
signal inside, so big acceleration feedforward value will also amplified the noise.

Acceleration feedforward can be calculated with the following formula:

ACC_%=6746518/ K_Acc_FF/ EASY_KLOAD*100

ACC_%: the percentage which will be used for acceleration feedforward.

K_Acc_FF(60FB.03): the final internal factor for calculating feedforward.

EASY_KLOAD(3040.07): the load factor which is calculated from auto-tuning or the right inertia ratio input.

Information

The smaller the K_Acc_FF, the stronger the acceleration feedforward.

Smoothing filter

The smoothing filter is a moving average filter. It filters the velocity command coming from the velocity
generator and makes the velocity and position commands more smooth. As a consequence, the velocity
command will be delayed in the controller. So for some applications likeCNC, it’s better not to use this filter
and to accomplish smoothing with the CNC controller.
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The smoothing filter can reduce machine impact by smoothing the command. The Pos_Filter_N parameter
define the time constant of this filter in ms. Normally, if the machine system oscillates when it starts and
stops, a larger Pos_Filter_N is suggested.

Notch filter

The notch filter can suppress resonance by reducing gain around the resonant frequency.

Antiresonant frequency=Notch_N*10+100

Setting Notch_On to 1 turns on the notch filter. If the resonant frequency is unknown, the user can set the
maximum value of the d2.14 current command small, so that the amplitude of system oscillation lies within
an acceptable range, and then try to adjust Notch_N and observe whether the resonance disappears.
Resonant frequency can be measured roughly according to the Iq curve when resonance occurs on the
software oscilloscope.

Table 7-5: Notch filter list

Panel Internal

Name Description Default Range
address address P 9

Used to set the frequency of the internal notch filter to
eliminate mechanical resonance generated when the motor
d2.03 60F9.03 Notch_N drives the machine. The formula is F=Notch_N*10+100. 45 0-90
For example, if mechanical resonance frequency F=500 Hz,
the parameter setting should be 40.

Used to turn on or turn off the notch filter.
d2.04 60F9.04 | Notch_On | O0: Turn on the notch filter 0 0-1
1: Turn off the notch filter

7.4 Factors which influence tuning results

The control command is created by the upper controller (e.g. PLC):

The control command should be smooth as much as possible, and must be correct. For example, the control
command should not create the acceleration commands (inside the position commands) that the motor
cannot provide. Also, the control command should follow the bandwidth limit of the control loop.

The machine design:

In the actual application, performance is normally limited by the machine. Gaps in the gears, soft connection
in the belts, friction in the rail, resonance in the system — all of these can influence final control performance.
Control performance affects the machine’s final performance, as well as precision, responsiveness and
stability. However, final machine performance is not only determined by control performance.
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Chapter 8 Alarms and troubleshooting

Alarm code numbers flash at the panel when the controller generates an alarm.

If you need more detailed information about errors and error history, please connect the controller to the PC
via RS232 and refer to chapter 5.7.
Table 8-1: Alarm codes of Error_Statel

Alarm Name Reason Troubleshooting
Method 1: Access EA01 via the KEY, and
L confirm motor type, then access EAQO, set 2.
Wrong motor The current motor type is different from the
FFF.F 9 . .typ . Method2: Access EASY_MT_TYPE (0x304101)
model motor type which is saved in the controller. . .
via PC software, confirm the value, then save
the parameter.
. Press the SET key to enter Error_State2
Errors occurs in .
000.1 Extended Error (d1.16), read the error bit, check the error
Error_State2 L
meaning in table 8-2.
000.2 Encoder not The encoder wiring is incorrect or Use a multimeter to check connection of the
' connected disconnected. encoder signal cable
1.Access panel address d3.51 Encoder_OP by
000.4 Encoder Internal encoder erroror the encoder is KEY and set 1.
' internal damaged. 2.Try to reset the controller error. If error
persists, replace the motor.
000.8 Encoder CRC Encoder CRC error Make sure the equipment is well grounded
001.0 Controller The temperature of controller’s power Improve the cooling environment of the
' Temperature module has reached the alarm value. controller.
Supply power voltage exceeds the allowable
in [:2 zl/oplta e ran eg Check to see if supply power voltage is
002.0 Overvoltage P g g . unstable and if a suitable braking resistor is
In case of emergency stop, there is no
. . . connected.
external braking resistor or braking.
The power voltage input is lower than the Check to see if supply power voltage is
004.0 Undervoltage P g . P PRY P g
low voltage protection alarm value. unstable.
Instantaneous current exceeds the Check the motor cable for short circuits.
008.0 Overcurrent .
overcurrent protection value. Replace the controller.
. The braking resistor is overloaded or it's Set the resistance and power of the external
010.0 Chop Resistor . .
parameters are not set correctly. braking resistor through d5.04 and d5.05.
The actual following error exceeds the
setting value of Max_Following_Error.
1. Stiffness of control loop is too small.
2.The controller and motor together can't
020.0 Following Error . 9 . Check and solve based on the reasons.
match the requirement of the application.
3. Max_Following_Error (d2.25) is too small.
4. feedforward settings are not feasible.
5. Wrong motor wiring.
Low Logic . . . . .
040.0 Voltage Logic power voltage is too low. Check to see if logic power voltage is unstable.
080.0 Motor or The brake is not released when the motor Measure the brake terminal voltage is right

controller IIt

shaft is rotating

and the brake is released when the controller
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Machine equipment stuck or excessive
friction.

Duty cycle of motor overload exceeds the
motor rated performance

is enabled.

Eliminate the problem of mechanical sticking,
add lubricate.

Reduce the acceleration or load inertia.

Reduce pulse frequency.

Over
100.0 External input pulse frequency is too high. Increase the value of Frequency_Check
frequency
(d3.38).
Reduce ambient temperature of the motor and
Motor The motor temperature exceeds the specified | . . p .
200.0 improve cooling conditions or reduce
temperature value. . .
acceleration and deceleration or reduce load.
1. Communication is incorrect when the
encoder is initialized.
Encoder 2. The encoder type is wrong, e.g. an
400.0 information unknown encoder is connected. Check and solve according to the reasons.
3. The data stored in the encoder is wrong.
4. The controller can't support the current
encoder type.
800.0 EEPROM data Data is dama_ged when the power is turned Data is damaged when da’_ca is read from the
on and data is read from the EEPROM. EEPROM when the power is turned on.
Table 8-2: Alarm codes of Error_State2 (extended)
Alarm Name Reason Trouble shooting
Circuit of current sensor is damaged, please
000.1 Current sensor | Current sensor signal offset or ripple too big . gech p
contact the supplier.
Please contact the supplier and try to update
000.2 Watchdog Software watchdog exception . PP Y P
the firmware.
Wron Please contact the supplier and try to update
000.4 . 9 Invalid interrupt exception . PP 4 P
interrupt the firmware.
000.8 MCU ID Wrong MCU type detected Please contact the supplier.
001.0 Motor Motor type is not auto-recognized, no motor | Install a correct motor type to the controller
' configuration data in EEPROM / motor never configured and reboot.
External DIN function “pre_enable” is configured, but
010.0 enable the input is inactive when the controller is Solve according to the reason.
enabled or should become enabled
Positi ition limit (after homi it
. _osfl Ive position fimit (after o_ml_ng), po§| on Exclude the condition which causes the limit
020.0 Positive limit limit only causes error when Limit_Function signal
(2010.19) is set to 0. 9
Negative position limit (after homing), . . .
S g . .p . ( 9) Exclude the condition which causes the limit
040.0 Negative limit | position limit only causes error when sianal
Limit_Function (2010.19) is set to 0. g
080.0 SPI internal Internal firmware error in SPI handling Please contact the supplier.
Closed loo Different direction between motor and
200.0 L P B Change the encoder counting direction
direction position encoder
Master Ensure that the ground connection and the
800.0 . Master encoder counting error . 9
counting encoder shield work well.
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Chapter 9 List of CD3 motor controller parameters

9.1 FOO1

This panel menu contains all controller values which can be shown by the LED display when it's in the monitor mode
(see 4.2) and no error or warning is shown. On the LED panel, select the panel address of the value to be displayed
and press SET. After leaving the menu, the selected value is displayed. To make this selection permanent it must be
saved through d2.00 in FO02.

Table 9-1-1: Panel FOO1

Panel Internal R/W,
azgfess ar;;rr::s Name Description Default | Range S/ /
Internal value Panel value
0 d1.00
2 d1.02
FOO1 2FF00408 Key_Address_F001 4 d1.04 25 / RWS
For d1.xx meaning please refer to
following table 9-1-2
Table 9-1-2: Panel FO01 setting
Panel Internal
N D ipti Defaul R RW
address | address ame escription efault ange S
d1.00 2FFO0F20 Soft_Version_LED Firmware version, display at the LED. | / / R
Displays the rate of real iit and iit
d1.02 | 2FF01008 | Motor IIt Rate ISplays the rate of real iit and maxiit | 0-100% | R
of the motor.
Display the rate of real iit and iit
d1.04 | 2FF01108 | Driver_IIt_Rate isplay the rate of real iit and maxiit 0-100% | R
of the controller.
Display the rate of real power and
d1.06 | 2FF01208 | Chop_Power Rate Ispiay the rate of real power 0 0-100% | R
rated power of the chopper.
d1.08 60F70B10 Temp_Device temperature of controller, unit: °C, / / R
d1.09 60F71210 Real_DCBUS DC bus voltage, unit: V, / / R
Status of physical input
Bit 0: Din 1
di.11 20100A10 Din_Real Bit 1: Din 2 / / R
Bit 2: Din 3
Bit 0: Dout 1
Bit 1: Dout 2
di.12 20101410 Dout_Real I ! / / R
Bit 2: Dout 3
d1.13 2FF01610 AN_V1 analog signal 1 voltage, unit 0.01V / / R
di.14 2FF01710 AN_V2 analog signal 2 voltage, unit 0.01V / / R
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di.15 26010010 Error_State See chapter 5.7, table5-7 0 0-65535 R
di.16 26020010 Error_State2 See chapter 5.7, table5-8 0 0-65535 R
di1.17 60410010 Status word Status word of controller / / R
di.18 60610008 Operation_Mode_Buff | Operation mode in buffer 0 / R
. -2/731-
di.19 60630020 Pos_Actual Actual position of motor 0 9A31-1 R
i " -2/731-
d1.20 60FB0820 Pos_Error Following error of position 0 9A31-1 R
Input pul t bef lectroni -2/731-
d1.21 | 25080420 | Gear_Master NPUL pUise amount betore electronic 1 R
gear 2731-1
41.22 25080520 Gear_Slave Execute pulse amount after electronic 0 -2131- R
gear 2731-1
d1.25 2FF01410 Real_Speed RPM Real speed, unit: rpm 0 0-5000 R
d1.26 60F91910 Real_Speed_RPM2 Real speed, unit: 0.01rpm 0 -10-10 R
-2048-
d1.28 60F60C10 | CMD_g_Buff g current command buffer 0 2047 R
di.29 2FF01800 I_q_Arms Real current in g axis, unit 0.1Arms 0 / R
warning status word of the encoder:
Bit 0: Battery Warni
d1.48 | 26800010 | Warning_ Word ft 1- Battery Warning 0 07 R
Bit 1: Mixed Warning
Bit 2: Encoder Busy
Range: 0-31, current index in the
d1.49 | 30440008 | Cur_IndexofTable 9 drrent incext 0 0-31 R
position table
9.2 F002
This panel menu contains parameters for the control loop settings.
Controller->Panel Menu->Control Loop Setting(F002)
Table 9-2: Panel FO02
Panel Internal
N D ipti Defaul R RW
address | address ame escription efault ange S
Save or init parameters
d2.00 2FF00108 Store_Data 1: save control parameters 0 0-255 RW
10: init control parameters
Bandwidth of the velocity |
d2.01 | 2FFO0A10 | Velocity BW andwidth of the velocity loop, / 1-700 RWS
unit: Hz.
Integral gain of the velocity loop, as a
combination of 32*Kvi(60F9.02) +
d2.02 2FF01910 Kvi_Mix Kvi/32(60F9.07). When written, it sets | / 0- 65535 | RWS

Kvi(60F9.02)=0 and the value goes to
Kvi/32(60F9.07).
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Notch filter frequency

d2.03 60F90308 Notch_N 45 0-127 RWS
oten— BW=Notch_N*10+100[Hz]

d2.04 60F90408 Notch_On Notch filter enable 0 0-1 RWS
Bandwidth of velocity feedback filter

d2.05 60F90508 Speed_Fb_N 25 0-45 RWS

peecro- BW=Speed_Fb_N*20+100[Hz]
Default: 0, means using 2" order low
pass filter
0: 2™ order FB LPF
1: No FB LPF
2: Observer FB
2. F M 1 -2 RW

d2.06 60F90608 | Speed_Mode 4: 1st order FB LPF 0-255 S
10: 2nd LPF+SPD_CMD FT
11: SPD_CMD FT
12: SPD_CMD FT+Observer
14: 1st LPF+Observer

d2.07 60FB0110 Kpp Kp of position loop.unit:0.01Hz 1000 0-32767 RWS
Feedf d of position |

d2.08 | 2FFO1A10 | K_Velocity_FF%o cediorward of position oop, 0 0-1500 | RWS
unit: 0.1%

d2.00 | 2FFO1B10 | K_Acc_FF%o Acceleration forward of position loop, |, 0-1500 | RWS
unit: 0.1%

d2.12 60F60110 Kcp Kp of current loop / 1-32767 RWS

d2.13 60F60210 Kci Ki of current loop / 0-1000 RWS
Maxi | t di i

d2.14 | 2FFOIC10 | CMD_q Max_Arms aximumi current commandiin g axis - 0-32767 | RWS
unit: 0.1Arms
A factor for limiti locity i

d2.15 | 60F60310 | Speed_Limit_Factor actor for limiting max velocity in |, 5 0-1000 | RWS
the torque mode
Invert motion

d2.16 607E0008 Invert_Dir 0: CCW is positive direction 0 0-1 RWS
1: CW is positive direction

d2.24 60800010 Max_Speed_RPM Motor’s max speed unit: rpm 5000 0 - 15000 | RWS
Max_Following_Error=

d2.25 | 2FFOOE10 | Max_Following_Error_16 | . i O 0w Nd_ErTor 5242 | 1-32767 | RWS
100*Max_Following_Error_16

d2.26 60FB0510 Pos_Filter N Average filter parameter 1 1-255 RWS
Dout function Zero_Speed is active eif
the actual d i | or less th

d2.27 | 20101810 | Zero_Speed Window | - oo SPeed s equatoriessthan - 0- 65535 | RWS

this value
unit: inc/ms
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This panel menu contains parameter for the configuration of analog and digital I/O functions.
Controller->Panel Menu->F003 DI/DO & Operation Mode Setting(F003)

Table 9-3: Panel FO03 parameters

Panel

Internal

N D ipti Defaul R RW
address | address ame escription efault ange S
Save or init parameters
d3.00 2FF00108 Store_Data 1: save control parameters 0 0-255 RW
10: init control parameters
d3.01 20100310 Din1_Function See chapter 6.1, table 6-1 0x0001 | 0-65535 RWS
d3.02 20100410 Din2_Function See chapter 6.1, table 6-1 0x0002 | 0-65535 RWS
d3.03 20100510 Din3_Function See chapter 6.1, table 6-1 0x2000 | 0-65535 RWS
43.04 20100610 Din4_Function See chapter 6.1, table 6-1 0x0010 | 0-65535 RWS
d3.05 20100710 Din5_Function See chapter 6.1, table 6-1 0x0020 | 0-65535 RWS
d3.06 20100810 Din6_Function See chapter 6.1, table 6-1 0 0-65535 RWS
d3.07 20100910 Din7_Function See chapter 6.1, table 6-1 0x0040 | 0-65535 RWS
0: no operation
1: auto-enable when logi -up.
d3.10 | 20000008 | Switch_On_Auto attorenab’e when fogic POWSIUR- 1 0255 | RWS
Can be set only if the DIN function
enable is not defined.
d3.11 20100F10 Dout1_Function See chapter 6.1, table 6-2 0x0001 | 0-65535 RWS
d3.12 20101010 Dout2_Function See chapter 6.1, table 6-2 0x0010 | 0-65535 RWS
d3.13 20101110 Dout3_Function See chapter 6.1, table 6-2 0x0004 | 0-65535 RWS
d3.14 20101210 Dout4_Function See chapter 6.1, table 6-2 0x0008 | 0-65535 RWS
d3.15 20101310 Dout5_Function See chapter 6.1, table 6-2 0x0002 | 0-65535 RWS
d3.16 | 20200008 | Din_Mode0 Operation mode channel 0: select via |, -128-127 | RWS
input port
d3.17 | 20200E08 | Din_Model Operation mode channel 1: select via | _ -128-127 | RWS
input port
h 2.2 le 6- -32768-
d3.18 | 20200910 | Din_Speed0_RPM See chapter 6.2.2, table 6-8 0 32768~ | ws
unit: rpm 32767
See chapter 6.2.2, table 6-8 -32768-
d3.19 | 20200A10 | Din_Speedi RPM ee Chapter ave 0 RWS
unit: rpm 32767
See chapter 6.2.2, table 6-8 -32768-
d3.20 | 20200B10 | Din_Speed2 RPM e chapler 5.2.2, table 0 RWS
unit: rpm 32767
See chapter 6.2.2, table 6-8 -32768-
d3.21 | 20200C10 | Din_Speed3_RPM e chapler 5.2.2, table 0 RWS
unit: rpm 32767
d3.22 25020110 | Analogl_Filter Filter parameter of analog signal 1 5 1-127 RWS
. -1000-
d3.23 2FF01D10 | Analogl_Dead_V Unit: 0.01V 0 1000 RWS
d3.24 2FFO1E10 | Analogl_Offset V Unit: 0.01V 0 -1000- RWS
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1000
d3.25 25020410 | Analog2_Filter Filter parameter of analog signal 2 5 1-127 RWS
. -1000-
d3.26 2FFO1F10 Analog2_Dead_V Unit: 0.01V 0 1000 RWS
) -1000-
d3.27 2FF02010 | Analog2_Offset_V Unit: 0.01V 0 1000 RWS
Analog signal controls velocity, valid in
operation mode 3 or -3
0: | d control OFF, veloci
d3.28 | 25020708 | Analog_Speed_Con analog speed control OFF, velodity | 0-255 RWS
control via Target_Speed(60FF.00)
1: velocity controlled by AIN1
2: velocity controlled by AIN2
Analog speed factor -32768-
d3.29 30410410 EASY_Analog_Speed RWS
~ANAI0G_SPEEd |\ it rpmyV / 32767
Analog signal control torque, valid in
operation mode 4
0: Analog_Torque_control OFF, target
d3.30 25020808 Analog_Torque_Con torque is specified by 0 0-255 RWS
Target_Torque% (6071.00)
1: torque controlled by AIN1
2: torque controlled by AIN2
Analog t fact -32768-
d3.31 | 2FF02110 | Voltage_Torque_Factor | o 9 Ordue tacton / RWS
unit: mNM/V 32767
Analog signal control max. torque
0: not valid
d3.32 25020908 | Analog_MaxT_C 0 0-255 RWS
nalog_Mext_Lon 1: max. torque controlled by AIN1
2: max. torque controlled by AIN2
Analog max. torque factor, -32768-
d3.33 2FF02210 | Volt MaxT_Fact RWS
orage_Taxt_ractor 1 it mamyv / 32767
. -32768-
d3.34 25080110 Gear_Factor0 Numerator of electronic gear 1000 32767 RWS
d3.35 25080210 Gear_Divider0 Denominator of electronic Gear 1000 1-32767 RWS
Pulse control mode
0: CW / CCW mod
d3.36 | 25080308 | PD_CW / CCW mode 1 0255 | RWS
1: pulse direction mode
2: incremental encoder mode
d3.37 25080610 PD_Filter Filter parameter of pulse input 3 0-255 RWS
Maxi fi f input pul
d3.38 | 25080810 | Frequency Check aximum frequency ot Input PUIse 1 g4 0-3000 | RWS
unit: pulse/ms
43.39 25080910 Ta_rget_Reach_Time_ Target _(position Yelocity) reached 10 0-32767 RWS
Window time window. unit: ms
I " le” signal Is th
d3.43 | 20200F10 | Din_Controlword nput “enable” signal controls the OX2F | 0-65535 | RWS
Controlword setting
h 2.2 le 6- -32768-
d3.44 | 20201820 | Din_Speed4 RPM See chapter 6.2.2, table 6-8 0 32768~ | ws
unit: rpm 32767
See chapter 6.2.2, table 6-8 -32768-
d3.45 | 20201920 | Din_Speed5_RPM e chapler 5.2.2, table 0 RWS
unit: rpm 32767
d3.46 20201A20 | Din_Speed6_RPM See chapter 6.2.2, table 6-8 0 -32768- RWS
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unit: rpm

32767

ds3.47

20201B20

Din_Speed7_RPM

See chapter 6.2.2, table 6-8
unit: rpm

-32768-
32767

RWS

d3.48

30450010

Enc_COMM_State

Check the encoder communication
state when the encoder is initialized

0-65535

d3.49

30460008

CPLD_Filter

Configure the filter in the CPLD.
For 50% duty cycle signal:

0: 125ns

: 156ns

: 250ns

: 313ns

1ms

1 1.5ms

1 2ms

1 4ms

0-7

RWS

d3.50

30510110

Enc_ALM

Show the full error state of the Nikon
encoder.

0-65535

d3.51

26900008

Encoder_Data_Reset

1: Clear the fault state of encoder.
2: Read the full fault state.

3: Clear the fault state and the MT
data.

0-255

RW

d3.52

2FF02310

Jog_RPM

Set Jog velocity.
unit: RPM, not savable.

30

-32767-
32768

RW

d3.53

20100110

Din_Polarity

Define the polarity of Din signal, 0:
normal closed; 1: normally open
Bit 0: Din1

Bit 1: Din2

Bit 2: Din3

65535

0-65535

RWS

d3.54

20100D10

Dout_Polarity

Define the polarity of Dout signal,
0: normal closed;

1: normally open

Bit 0: Doutl

Bit 1: Dout2

Bit 2: Dout3

65535

0-65535

RWS
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This panel menu contains motor related parameters. Controller->Panel Menu->Motor Setting(F004)
Table 9-4: Panel FO04

Panel Internal
N D ipti Defaul R RW:!
address | address ame escription efault ange S
Save motor parameters
d4.00 | 2FF00308 | Store_Motor Data v rparameter 0 0-255 RW
1: save motor parameters
Motor code Motor type LED
4 KINCO-AS-40-01 594A
d4.01 64100110 Motor_Num YO0 KINCO-AS-60-02 3059 | O 0-65535 RWS
Y1 KINCO-AS-60-04 3159
Y2 KINCO-AS-80-07 3259
Type of encoder
Bit0: UVW wire check
Bit1: Nik Itit
d4.02 | 64100208 | Feedback_Type i+ THIKON MUILEUMD / 0-255 R
Bit2: Nikon singleturn
Bit4: ABZ wire check
Bit5: wire saving encoder
Mot | i
d4.03 | 64100508 | Motor_Poles Otor pole pairs / 0255 | R
unit: 2p
d4.04 64100608 Commu_Mode Commutation mode / 0-255 R
C t fi tati -2048-
d4.05 | 64100710 | Commu_Curr urrent for commutation / R
unit: dec 2047
Time for commutation
d4.06 | 64100810 | Commu_Delay Ime or utat / 0-32767 |R
unit: ms
C t of motor 12t tecti
d4.07 | 64100910 | Motor IIt I drTent of motor 152 protection / 1-1500 | R
unit: 0.0707 Arms
- 3 -
d4.08 | 64100A10 | Motor It Filter Time const of motor It protection 100 232767 | R
unit : 0.256 s
Maximum motor current
4. 4100B1 I M -32767 R
d4.09 64100B10 max_Motor urit: 0.0707 Arms / 0-3276
v —
d4.10 | 64100C10 | L Motor otor winding inductance / 1-32767 | R
unit: 0.1mH
Motor windi ist f
d4.11 | 64100008 | R_Motor OTor wincing resistance o / 0-32767 | R
unit: 0.1ohm
back EMF factor of mot
d4.12 | 64100E10 | Ke_Motor ac actor of motor / 0-32767 |R
unit: 0.1Vp/krpm
Torque coefficient of motor
d4.13 64100F10 Kt_Mot 1-32767 R
—oror unit: 0.01Nm/Arms /
Rotor inertia
d4.14 64101010 Jr_Motor . / 2-32767 R
unit: 0.01 kgcm?2
delay time f tor brak
d4.16 | 64101210 | Brake_Delay ay time for motor brake 150 0-32767 | R
unit: ms
d4.18 64101610 Motor_Using Currently utilised motor type / 0-65535 R
For KINCO motor encoders, this
ter is al 65536. F
d4.21 | 64100320 | Feedback Resolution | Poromerer 1S aways or / 1-2731-1 | R

position control, the controller uses
65536/rev as it's resolution. For
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velocity control, the controller uses
it's full resolution of 20bit.
d4.22 64100420 | Feedback_Period Encoder checking with Z signal / 0-2731-1 | R
d4.23 64101510 Motor_BW Motor current control loop bandwidth | / 500-2500 | R
Indicates whether the motor has
additional device;
Bit 0: motor brake.
Bit 0 = 0: t ithout brak
d4.24 | 64101710 | Addition_Device ! motor WIEhout brake 0 0-65535 | RW
Bit 0 = 1: the motor has a brake, the
controller continues functioning for
Brake_Delay(d4.16) ms before the
brake fully closes.
d4.25 64101A10 | Gain_Factor Current loop gain factor depends on 16 16-127 R
real current
9.5 FOO5
This panel menu contains miscellaneous controller parameters.
Controller->Panel Menu->Controller Setting(F005)
Table 9-5: Panel FO05
Panel Internal Name Description Default | Range RWS
address address P g
Save or init parameters
d5.00 2FF00108 Store_Data 1: save control parameters 0 0-255 RW
10: init control parameters
ds5.01 100B0008 | Node_ID Controller ID 1 0-255 RWS
Serial port baudrate
540: 19200
d5.02 2FE00010 RS232_Baudrate 270: 38400 270 0-65535 | RWS
90: 115200
Effective after reboot
Serial port baudrate
540: 19200
ds5.03 2FE10010 U2BRG 270: 38400 270 0-65535 | RWS
90: 115200
Effective immediately, can't be saved
Resist lue of brak ist
d5.04 | 60F70110 | Chop_Resistor esistance valle of brake resistor 0 0-32767 | RWS
unit: ohm
Nominal power of brake resistor
d5.05 60F70210 Chop_Power_Rated unit: W 0 0-32767 RWS
d5.06 60F70310 Chop_Filter For chop power calculation. 60 1-32767 RWS
RS232 communication control
d5.15 65100B08 | RS232_Loop_Enable 0:1tol 0 0-255 RWS
1:1toN
d5.16 2FFD0010 Reserved
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Chapter 10 RS232 communication

The CD3 motor controller can be controlled, configured or monitored via a R5232 communication interface (X3) using
the following interface and protocol description.

10.1 RS232 wiring

If the motor controller should be controlled by a programmable logic controller (PLC) or other controllers via the a
RS485 communication interface, a RS485 to RS232 converter has to be used.

10.1.1 Point to point connection

PC-COM CMMB X3
RXD 2 3 TXD
™D 3 6 RXD
GND 5 4 GND

Figure 10-1: Communication wiring between PC (DSub 9-pin) and CD423 controller

10.1.2 Multi-point connection

The communication protocol provides network operation with a host computer operating as a master and several CD3
controllers working as communication slaves ( RS232_Loop_Enable(d5.15) must be set tol, save and reboot the

controller after setting). In that case the RS232 cabling must have a loop structure as follows:

PC 2RX
5GND
3TX
643 643 643
X3 X3 e X3
ID=1 ID=2 ID=n

Figure 10-2: Communication wiring between PC (DSub 9-pin) and multiple CD423 controllers
10.2 Transport protocol

RS232 communication of the CD3 motor controller strictly follows master / slave protocol. The host computer send
data to the CD3 controller. The controller checks the data regarding a checksum and the correct ID number,
processes the data and returns an answer. Default communication settings for the CD423 motor controller are as
follows:

Baud rate = 38,400 bps

Data bits = 8

Stop bits = 1

No parity check
The baud rate can be changed in RS232 BaudRate(d5.02). After changing the value it's necessary to save the setting
and reboot the system.

The controller’s ID can be changed in Node ID(d5.02).
The transport protocol uses a telegram with a fixed length of 10 bytes.

byte 0 byte 1 ...byte 8 byte 9
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ID

data

CHKS

ID: The ID number of the slave

CHKS: Telegram checksum, CHKS = SUM(byte O .... byte 8)

10.2.1 Point to point protocol

One host communicates with one controller, RS232_Loop_Enable(d5.15)=0)
The host sends:

byte 0

byte 1 ...byte 8

byte 9

ID

host data

CHKS

The slave sends / The host receives

byte 0

byte 1 ...byte 8

byte 9

ID

slave data

CHKS

If the slave finds it's own ID in the host telegram, it checks the CHKS value. If the checksum does not match the

slave would not generate an answer and the host telegram would be discarded.

10.2.2 Multi-point protocol

One host communicates with several controllers, RS232_Loop_Enable(d5.15)=1
The host sends:

byte 0 byte1 ... byte 8 byte 9
1D host data CHKS

The slave sends / The host receives (RS232_Loop_Enable(d5.15)=1):

byte 0 byte1l ... byte 8 byte 9 byte 0 byte 1 ... byte 8 byte 9
ID host data CHKS ID slave data CHKS

If the host sends a telegram with an unused ID data will pass the RS232 loop but no slave answer will return.
The slave which finds it's own ID in the host telegram checks the CHKS value. If the checksum does not match the

slave would not generate an answer and the host telegram would be discarded by that slave.

10.3 Data protocol

The data content of the transport protocol is the data protocol. It contains 8 bytes. The definition of the CD3 motor
controller’s RS232 data protocol is compatible with the CANopen SDO protocol, as well as the internal data
organisation complies to the CANopen standard. All parameters, values and functions are accessible via a 24-bit

address, built of a 16-bit index and 8-bit sub-index.
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10.3.1 Download (from host to slave)

Download means that the host sends a command to write values to the objects in the slave, the slave generates an
error message if when the value is downloaded to a non-existent object.
The host sends:

byteO | bytel | byte2 | byte 3 | byte4 | byte5 | byte 6 | byte 7

SUB
CMD INDEX DATA
INDEX
CMD: Specifies the direction of data transfer and the size of data.

23 (hex) Sends 4-byte data (bytes 4...7 contain 32 bits)
2b (hex) Sends 2-byte data (bytes 4 and 5 contain 16 bits)
2f (hex ) Sends 1-byte data (bytes 4 contains 8 bits)

INDEX: Index in the object dictionary where data should be sent
SUB INDEX: Sub-index in object dictionary where data should be sent
DATA: 8, 16 or 32 bit value

The slave answers:

byte0 | byte1l | byte2 | byte 3 | byte4 | byte5 | byte 6 | byte 7

SuB
RES INDEX RESERVED
INDEX

RES: Displays slave response:

60(hex) Data successfully sent

80(hex) Error, bytes 4...7 contain error cause
INDEX: 16-bit value, copy of index in host telegram
SUBINDEX: 8-bit value, copy of sub index in host telegram
RESERVED: Not used

10.3.2 Upload (from slave to host)

Upload means the master sends a command to read the object value from the slave. The slave
generates an error if a non-existent object is requested.
The master sends:

byte0 | byte1l | byte2 | byte 3 | byte4 | byte5 | byte 6 | byte 7

SUB
CMD INDEX RESERVED
INDEX
CMD: Specifies the direction of data transfer
40(hex) always
INDEX: 16-bit value, index in the object dictionary where requested data reside.

SUBINDEX: 8-bit value, index, sub index in the object dictionary where requested data reside.
RESERVED: Bytes 4...7 not used
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byte0 | bytel | byte2 | byte3 | byte4 | byte 5 | byte 6 | byte 7
RES INDEX SUB DATA
INDEX
RES: Displays slave response:
43(hex) bytes 4...7 contain 32-bit data
4B(hex) bytes 4 and 5 contain 16-bit data
4F(hex) byte 4 contains 8-bit data
80(hex) error, bytes 4 ... 7 contain error cause
INDEX: 16-bit value, copy of index in host telegram
SUBINDEX: 8-bit value, copy of subindex in host telegram
DATA: Data or error cause, depending on RES

10.4 RS232 telegram example

Following table shows the RS232 telegram example.

Table 10-1: RS232 telegram example

ID R/W Index Sub index Data Checksum Meaning

01 28 4060 | 00 2F 000000 |05 fj:\tglztrm'word = 0xaF, enable the
01 2F 60 60 00 06 00 00 00 0A Set Operation_Mode = 0x06

01 23 7A 60 00 50 C3 00 00 EF Set Tearget_position = 50000

01 40 4160 |00 00 00 00 00 1E Read the Statusword
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Chapterll CANopen Communication

CANopen is one of the most famous and successful open fieldbus standards.It has been widely recognized and
applied a lot in Europe and USA. In 1992,CiA (CANinAutomation) was set up in Germany,and began to develop
application layer protocol CANopen for CAN in automation. Since then, members of CiA developed a series of
CANopen products,and applied in a large number of applications in the field of machinery manufacturing such as
railway, vehicles, ships, pharmaceutical, food processing etc..Nowadays CANopen protocol has been the most
important industrial fieldbus standard EN-50325-4 in Europe

The FD3 series servo supports standard CAN (slave device), strictly follow CANopen2.0A / B protocol, any host
computer which support this protocol can communicate with it. FD2S Servo uses of a strictly defined object list, we
call it the object dictionary, this object dictionary design is based on the CANopen international standards, all objects
have a clear definition of the function. Objects said here similar to the memory address, we often say that some
objects, such as speed and position,can be modified by an external controller, some object were modified only by the
drive itself, such as status and error messages.

These objects are as following:

For example:

Index Sub Bits Attribute Meaning

6040 00 16(=0x10) RW  Control word

6060 00 8(=0x08) RW  Operation mode
607A 00 32(=0x20) w Target position

6041 00 16(=0x10) MW  Status word

The attributes of objects are as follows:

1. RW:The object can be both read and written.

2. RO:The object can be read only

3. WO:The object can be written only.

4. M:The object can be mapping,similar to indirect addressing.

5. S:The object can be stored in Flash-ROM without lost after power failure.

11.1 Hardware Introduction

CAN communication protocol describes a way of transmitting information between devices, The definition of CAN
layer is the same as the open systems interconnection model OSI, each layer communicates with the same layer in
another device, the actual communication takes place adjacent layers in each device,but the devices only
interconnect by the physical media of the physical layer in the model.CAN standard defines data link layer and
physical layer in the mode. The physical layer of CAN bus is not strictly required, it can use a variety of physical
media such as twisted pair Fibre. The most commonly used is twisted pair signal, sent by differential voltage
transmission (commonly used bus transceiver). The two signal lines are called CAN_H and CAN_L. The static voltage
is approximately 2.5V, then the state is expressed as a logical 1, also called hidden bit. It represents a logic 0 when
CAN_H is higher than the CAN_L, we called it apparent bit,then the voltage is that CAN_H = 3.5V and CAN_L=
1.5V,apparent bit is in high priority.

The X6 interface of servo driver supports CANopen communication. The standard CAN interface is as following

figure:
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T
bl e L0 o 00

x_

:.:_

}"_

X—

x_
CAN_GND—|
CAN_L—
CAN_H—

[ ST . Y,

Pin definition can be found in Chapter 3.

mNote:

1. All CAN_L and CAN_H of slaves connect directly by using series connection, not star connection.
2. There must be connected a 120 ohm resistance in start terminal(master) and end terminal(slave).
3. All FD3 Servo driver don’t need external 24VDC supply for CAN interface.

4. Please use the shield wires for communication cable,and make good grounding(Pin.3 is advised to grounding
when

communication is in long distance and high baudrate ) .

5. The max. distance at different baudrate are shown in following table:

Baudrate Distance
IMbit/s 25M
800Kbit/s 50M
500Kbit/s 100M
250Kbit/s 250M
125Kbit/s 500M
50Kbit/s 600M
25Kbit/s 800M
10Kbit/s 1000M

98



FD3&CD3 User Manual

11.2 Software Introduction

11.2.1 EDS

EDS ( Electronic Data Sheet ) file is an identification documents or similar code of slave device,to identify what kind

of slave device is(Like 401,402 and 403,or which device type of 402).This file includes all information of slaves,such
as manufacturer,sequence No.,software version,supportable baudrate, mappable OD and attributes of each OD and
so on,similar to the GSD file for Profibus.Therefore,we need to import the EDS file of slave into the software of master
before we configure the hardware.

11.2.2 SDO

SDO is mainly used in the transmit the low priority object between the devices, typically used to configure and
mange the device,such as modifying PID parameters in current loop,velocity loop and position loop,and PDO
configuration parameters and so on.This data transmission mode is the same as Modbus,that is it needs response
from slave when master sends data to slave.This communication mode is suitable for parameters setting,but not for
data transmission frequently.

SDO includes upload and download.The host can use special SDO instructions to read and write the OD of servo.

11.2.3 PDO

PDO can transport 8 bytes of data at one time,and no other protocol preset(Mean the content of the data are
preset),it is mainly used to transmit data in high frequency.PDO uses brand new mode for data exchange,it needs to
define the data receiving and sending area before the transmission between two devices,then the data will transmit to
the receiving area of devices directly when exchanging data.lt greatly increase the efficiency and utilization of the bus

communication.

PDO COB-ID

COB-ID is a unique way of CANopen communication protocol,it is the short name

of Communication Object Identifier. These COB-ID defines the respective transmission levels for PDO, These
transport level, the controller and servo will be able to be configured the same transmission level and the transmission
content in the respective software.Then both sides know the contents of data to be transferred, there is no need to
wait for the reply to check whether the data transmission is successful or not when transferring data.

The default ID allocation table is based on the CAN-ID(11 bits) defined in CANopen 2.0A ( The COB-ID of CANopen

2.0B protocol is 27 bits ) ,include function code(4 bits) and Node-ID(7 bits) as shown in following figure:

10| 9 8 7 6 3 4 3 2 1 0

a

-] -
Function Code Node—1ID

Node-ID is defined by system integrator,such setting by the DIP switch on the devices(Like servo’s station
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No.).The range of Node-ID is 1~127(0 is forbidden).

Function Code:The function code for data transmission define the transmission level of PDO,SDO and management
message.The smaller the function code,the higher the priority.

The allocation table for CAN identifiers in master/slave connection set predefined by CANopen is as follows:

Broadcast objects
. Function code Index Of_ .
Object ( ID-bits 10-7) COB-ID communlcalmon
parameter in OD
NMT Module Control | 0000 000OH -
1005H ,
SYNC 0001 080H
1006H , 1007H
TIME SSTAMP 0010 100H 1012H , 1013H
Reciprocity objects.
Function code Index of
' B-ID icati
Object ( ID-bits 10-7) CcO communlcalltlon
parameter in OD
Emergency 0001 081H-0FFH 1024H , 1015H
PDO1(Send) 0011 181H-1FFH 1800H
PDO1(Receive) 0100 201H-27FH 1400H
PDO2(Send) 0101 281H-2FFH 1801H
PDO2(Receive) 0110 301H-37FH 1401H
PDO3(Send) 0111 381H-3FFH 1802H
PDO3(Receive) 1000 401H-47FH 1402H
PDO4(Send) 1001 481H-4FFH 1803H
PDO4(Receive) 1010 501H-57FH 1403H
SDO(Send/Server) 1011 581H-5FFH 1200H
SDO(Receive/Client) | 1100 601H-67FH 1200H
NMT Error Control 1110 701H-77FH 1016H-1017H

Note:

1. The smaller the COB-ID,the higher the priority.

2. The function codes of COB-ID in every level are fixed.

3. COB-ID of 00H, 80H, 100H, 701H-77FH, 081H-0FFH are system management format.
The COB-ID supported by FD2S Servo:

Send PDO ( TXPDO )

Send PDO of servo means servo sends out data,and these data are received by PLC.The function codes
of send PDO (COB-ID) are as follows:

1. O0x180+Station No. of Servo

2. 0x280+ Station No. of Servo

3. 0x380+ Station No. of Servo

4, 0x480+ Station No. of Servo
Receive PDO ( RXPDO )
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Receive PDO of servo means servo receive data,and these data are sent by PLC.The function codes of receive
PDO(COB-ID) are as follows:

1. 0x200+ Station No. of Servo
2. 0x300+ Station No. of Servo
3. 0x400+ Station No. of Servo

4. 0x500+ Station No. of Servo

FD2S Servo is designed according to the standard of CANopen 2.0A protocol,and it also supports CANopen 2.0B
protocol.Therefore,if 8 PDOs are not enough,users can define new PDO,for example,set 0x43FH as the
communication PDO of Station No.1,but it needs the controllers and servo define PDO by the same rule.

PDO transmission types:
PDO supports two transmission mode:

SYNC: Transmission is triggered by the synchronization message ( Transmission type:0-240 )
In this transmission mode, controller must have the ability to send synchronous messages ( The message is sent

periodically at a maximum frequency of 1KHz ) ,and servo will send after receiving the synchronous message.

Acyclic:Pre-triggered by remote frame,or by specific event of objects specified by the equipment sub-protocol.In this
mode,servo will send out data as soon as receiving the data of synchronous message PDO.

Cyclic:Triggered after sending 1 to 240 SYNC messages.In this mode,servo will send out data in PDO after
receiving n SYNC messages.

ASYNC(Transmission Type:254/255):

Slave sends out message automatically as soon as the data change,and it can define an interval time between two
messages which can avoid the one in high priority always sending message.(The smaller number of PDO,the higher
its priority)

PDO Inhibit Time:

Each PDO can define an inhibit time,that is the minimum interval time between two continuous PDO transmission.It is
used to avoid the PDO in higher priority always occupying the communication.The inhibit time is 16bit unsigned
integer.its unit is 100us.

Protection mode ( Supervision type )

Supervision type is to choose which way master uses to check slave during operation,and check whether slave is
error or not and handle the error.

Heartbeat message:Slave send message to master cyclically during supervision time.If master hasn'’t received the
message from slave after heartbeat time,then master will consider slave as error.

Message format

(0Ox700+NodelD)+Status

Status :

0 : Start 4:Stop 5:Run 127:Pre-operational

Node Guarding: Slave send message to master cyclically during supervision time.If master hasn’t received the
message from slave after supervision time,then master will consider slave as error.
The format of master request message:

( 0x700+NodelD ) ( No data in this message )
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Format of slave response message:
( 0x700+NodelD ) +Status:

Status:

The bit7 of the data is triggered bit.This bit will alternately set to 0 or 1 in the response message.It will be set to 0 at
the first request of node guarding.The bit0 ~ bit6 indicate the status of node.

Status: O:Initialization 1:No connection 2.Connection 3:Operational 4:Stop 5:Run 127:Pre-operational
Normally standard CAN slave only one protection mode,but FD2S Servo can support both.

Boot-up process

The boot-up process is shown in following figure.

Power—on

Initialising s
(f)//-.
5
6 4
gk W
Pre-Dperatiom
(a, b, ¢, d)
3
A 9
1 3 Stopped
(as b)
Y 1
Operational 2
(a, b, c, d, &)

Note:
P The letters in the parenthesis means the objects which can used in this status:

a. NMT , b. Node Guard , ¢. SDO , d. Emergency , e. PDO , f. Boot-up

» State transition ( 1-5 are sent by NMT service ) ,NMT command as shown in the parenthesis:

1

2:

A W

: Start_Remote_node (0x01)

Stop_Remote_Node (0x02)

: Enter_Pre-Operational_State (0x80)
: Reset_Node (0x81)

5 : Reset_Communication (0x82)

. Initialization finish,enter pre-operational status and send boot-up message.

NMT management message can be used to change the modes.Only NMT-Master node can send NMT Module
Control message,and all slave must support NMT Module Control service,meanwhile NMT Module Control message
needn’t response.The format of NMT message is as follows:
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NMT-Master = NMT-Slave(s)

COB-ID Byte 0 Byte 1
0000 Cs Node-ID
When Node-ID is 0,then all the NMT slave device are addressing.CS is command,its value is as follows:
Command NMT Service

1 Start Remote Node
2 Stop Remote Node

128 Enter Pre-operational State

129 Reset Node

130 Reset Communication

For example, If you want a node in the operational status to return to the pre-operational status,then the controller
needs to send following message:
0x000:0x80 0x02

11.3 CANopen communication parameters

LED Internal Name Meaning Default
Display Address Value

1 . Save all control parameters except

t t
d5.00 2FF00108 Store_LOOp_Data motor parameters 0

10 : Initialize all control parameters

except motor parameters

Driver station No.
d5.01 100B0008 ID_Com Note:lt needs to save and restart driver 1
after changing this parameter.

Baudrate of CAN port:

Note: It needs to save and restart driver
after changing this parameter.This 50
2F810008 CAN_Baudrate parameter can only set in KincoServo
software.
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Chapter12 RS485 Communication

12.1 RS485 communication interface

The X6 interface of FD3 Servo driver supports RS485 communication.The wiring diagram is shown in following figure.

GNDE— &
+5VB— 7
r— 6
TA+— 5
TX-— 4
x—3
R¥-— 2
FX+—41
GMDE— 8
+5VE T
r—6
TE+— 5§
TX-— 4
A—1 3
R¥-—3 2
RX+—1

Pin definition can be found in Chapter 3.

12.2 RS485 communication parameters

LED Name Meaning Default Value
Display

Station No. of Drivers

Note: To change this parameter, you
need to save it with the address
“d5.00”, and restart it later.

Set the baud rate of RS485 port

d5.01 ID_Com

RS485_Bandrat >0
_bandrate Note: This parameter must be

changed in KincoServo software.
Data bit = 8

Other parameters Stop bit = 1 Constant
Parity = None
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12.3 MODBUS RTU

The RS485 interface of FD2S Servo driver supports Modbus RTU protocol.
Modbus RTU protocol format

Start(No less than 3.5  Station Function Data CRC
characters of No. code
messages interval) 1 Byte 1 Byte N Bytes 2 Bytes
Function code of Modbus
0x03 : Read data registers
Request format :
. Low byte
, High byte of
High B f | LowB f
, Function 'gh Byte o ow Byte o Address of CRC
Station No. Start Start Address
Code Length check
Address Address Length
(Word)
(Word)
1 Byte 03 1 Byte 1 Byte 1 Byte 1 Byte 2 Bytes
Normal response format:
Station | Function Return data High byte of | Low byte of CRC
No. Code length(Bytes) Register 1 Register 1 check
1 Byte 03 1 Byte 1 Byte 1 Byte 2 Bytes

If there is error such as non-exist address,then it will return function code 0x81.

For example:Send message 01 03 32 00 00 02 CA B3

Meaning:
01 : Station NO.
03 : Function code:read data registers

32 00 : Read address starting from 4x3200(Hex).This is the Modbus address corresponding to parameter“Status
word”(60410010)
00 02 : Read 2 words of data

CA B3 : CRC check.

0x06 : Write single data register

Request format:

Functi
Station unctl High Byte of | Low Byte of | High byte of | Low byte of

on . . " " CRC check
No. Register Register writing value | writing value

Code
1 Byte 06 1 Byte 1 Byte 1 Byte 1 Byte 1 Bytes

Response format:If writing successful,then return the same message.

If there is error such as address over range,non-exist address and the address is read only,then it will return function

code 0x86.

For example:Send message 01 06 31 00 00 OF C7 32

Meaning:
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01 : Station No.
06 : Function code,write single WORD

31 00 : Modbus address for writing data.This is the address corresponding to parameter “control word”(60400010)
00 OF : Write data 000F (Hex)

C7 32 : CRC check.

0x10 : Write multiple registers

Request format:

Low High Low
High Byt byte of Dat High L
Station Function 'an Byte Byte of yle o S @l aa 9 ow CRC
of Start Address | Address | length( | byte of byte of
No. Code Start check
Address Length Length Bytes) | Data 1 Data 1
Address
(Word) (Word)
1 Byte 10 1 Byte 1 Byte 1 Byte 1 Byte 1 Byte | 1 Byte 1 Byte .. |2
Bytes
Normal response format:
High byt
, High Byte of | Low Byte | 9" '@ [Low byteof
, Function of Address | Address CRC
Station No. Start of Start
Code Length Length check
Address Address
(Word) (Word)
1 Byte 10 1 Byte 1 Byte 1 Byte 1 Byte 2 Bytes

If there is error such as address over range,non-exist address and the address is read only,then it will return function
code 0x90

For example:Send message 01 10 6F 00 00 02 04 55 55 00 08 1A 47

Meaning:
01: Station No.
10 : Function code,write multiple WORDs

6F 00 :

Velocity”(60FF0020)
00 02: Address length is 2 WORD.

04 : Data length is 4 Bytes(2 words)

Modbus address for writing data. This is the address corresponding to parameter “Target

55 55 00 08 : Write data 00085555(Hex) into address.

1A 47 : CRC check
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Appendix1: Choice of fuse and braking resistor

For fuse and braking resistor, please match according to recommended specification below:

Appendix 1-1:

Diver type Driver power (Unit: W) Reference specification of fuse

CD413-AA-000 100 3.5A/250VAC

CD413-AA-000 200 3.5A/250VAC

CD423-AA-000 400 7A/250VAC

CD423-AA-000 750 15AC/VA

Appendix 1-2:

Driver type Power Reference value of | Reference power Pressure value of
braking resistor of braking resistor | braking resistor
(Q) (W) (VAC)

CD413-AA-000 100 75 100 500

CD413-AA-000 200

CD423-AA-000 400

CD423-AA-000 750
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Appendix2: Ethercat communication example

In this part, it lists three examples, which show FD3 communicate with BECKHOFF, OMRON and TRIO plc by Ethercat
communication.

Examplel: FD3 communicate with BECKHOFF via Ethercat
1. Devices connection

Before open software, copy Kinco servo device file Kinco_servo.xml to the installation folder of Twincat
software of NC series controller. Default folder is: C:\TwinCAT\Io\EtherCAT.

2. Parameters setting in controller

Open Twincat System Manager software.

B Maschinewsm - TwinCAT System Manager

= B 22
LY | =
File Edit Actions View Options Help
DESE| SR L RR| A Bavdd ol e e QD@L en ?
-5l SYSTEM - Configuration !—General i-Boot Settings 'i
PLC - Configuration o -
I/C - Configuration Boot Settings Apply
: : futo Boot: [
9 1/0 Devices nto Boo Run Mode (Enable)
H . @ Config Mode
[+-&8 Mappings i
Auto Logon [l
Uzer Hame
FPassword
Ready .ocal (192.168.246.136.1.1;
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Choose target, here we use CX5020 controller as example.

l FoITEE - TwinCAT System Manager |§| = ..EI.. & 4
File Edit Actions View Options Help
DEesH SR ' =20f 4 B avadat et eqa@EL e 7
- SYSTEM - Configuration General lm'
B NC - Configuration
A PLC - Configuration F -
%% Cam - Configuration (hoe et ol - e
"B 1/0 - Configuration S ~Loca- (1921686017.11) oK
g; C¢15BDD7  [5.21.189.215.1.7]
Search [Ethemnet)...
Search [Fieldbuz]...
AS-IDFC
[l 5et as Default
Connection Timeout [z): l5_ :" | ]
Ready _ocal (192.168.60.17.1.1] ailsll=tsl=

If the controller isn’ t under config mode, click below icon to switch to that mode.

=

ga v & &

5 < ® % EREENE S D9

Right click I/O Devices, choose Scan Devices to scan Ethercat slave station. Click YES for Scan boxes
when it finds slave stations. If the Ethercat port of controller rightly connects with Kinco driver, Kinco FD box
can be seen under device folder and driver has connected with controller via NC mode automatically.
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D e e e — T o — =
DE@E SRR Al Davdaante 2 EAREL €0 2
= -l SYSTEM - Configuration N e Dovioe Hipe
o LG - Boutiaiton =1 Device 1 (EtherCAT) EtherCAT

E-[B1 NC-Task 1 SAF
NC-Task 1 SVB
=$= NC-Task 1-Image
{7 Tables

B PLC - Configuration
BB Cam - Configuration
A 1/0 - Configuration

&8 Mapping| ®a Append Device...

|@ Import Device...

Ctrl+V
T‘ﬁ Paste with LinksAlt+Ctrl+V

Server (Port)

@ TCOM Serv... 2017/3/10 18:41:52 3 ms  'Device 1 (EtherCAT)(Verifier)' no device could be found at address 0xF0020000.
@ TCOM Serv.. 2017/3/10 18:41:25 990... 'Device 1 (EtherCAT)(Verifier)' no device could be found at address 0xf0020000.
@ TcSysSrv (1. 2017/3/12 5:11:03 756 ...  System reset initiated from AmsNetld: 33115 port 192.168.1.140.1.1 .

Ready _ocal (192.168.1.140.1.1 elslitsWNlsts =

Scan result:

¥ g SN 'Fconr‘g“mtm" General | EtherCAT [DC [ Process Data | Startup | Cof - Online | Online
=8 NC - Configuration
=-[B1 NC-Task 1 SAF [T] huto Vpdate [F]5i#fle Updat[ ] Show 0ffline Ds
B NC-Task 1 5V8 ' / 5
= NC-Task 1-Image ] el Module 0D GeE O
7] Tables
-t Axes Tndex Hame Flags Value .
o Asis 1 aut_o connected 1000 Tevice t n D Ox000Z0192 (131474) L
. A 2 via NC mode 1001 i 0x00 @) 3
e 1003 Ergglafined Error Fisld il L
PLC - Con '9‘“'"?” 1006 mmuni eatien Cycle Period R 0x00000ES (10007
-5 Cam - Configuration 1008 Device name i} CD driver no serial number!
& @ 1/0 - Configuration 1008 Harduare version i viooL
1B 1/0 Devices iujlw;e version ﬁ ;Dé?lii?lZlGﬁ4*ElherCAT
- ode_ x
(== Device 1 (EtherCAT) A% 01z Tdentity B 49
i<fm Device 1-Image R R ExFD0-Map bl >3 ¢
ice 1- 5 1601:0 ToPDOH il PRI : f :
e DencBi T Image Iifd e e e S the control variables in driver are
) Input: 3 &
0§ Inputs FOLA0D TwPDO-lap B0 y4¢ mapped into controller via NC mode
- § Outputs + tantn TuPTil-Man wn 38 ¢ ]
-§ InfoData
H [ |
W]} Term 1 (EK1200) scanned Name Online Type Size =Add.. In/Out User.. Linkedto ‘ i
&5 Drive 3 (Kinco_FD)* 3 ”
& 88 Drive 4 (Kinco_FD) Kinco driver |#!Actal posiion X 0x00000000 (0) DINT 4.0 710 Input 0 =
&8 Mappings " slave station |&fStatus word X 0x0000 (0) UINT 20 75.0 Input 0 |
& NC-Task 1 SAF - Device 1 (EtherCAT) S Westate X 1 BOOL 0.1 15223 Input 0
£ NC-Task 1 SAF - Device 1 (EtherCAT) - Info | @1 InPutToggle X 0 BOOL 0.1 15243 Input 0 nStatusd, nStatusd
&1 State 0x0002 (2) UINT 20 15500 Input O
o Ad-ndAd. AZ 10 BD 9E AT A ARACATINY on 1EEIA Temis N x
Server (Port)  Timestamp Message
[ 5 R AATTIVAA ANLATAN 81 LA LAl Ll LBl Chll el SRl A s R e Lo s Y ew

At right side, there is COE-Online as above, we can set parameters here for driver.
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>33 <

2010:0 Group_II0 R
2010:01 Group DIO. Din Folarity N 0xFFFF (BE535)
o002 Gronp TT0 Tig Siqnlate Eif Q0000 (0]
2010:03 Group_DIO. Dinl_Function N 00000 {07
2010:04 Group_DIO0. Din?_Function N 00000 0]
2010:05 Group_DIO0. Dind_Function N 00000 (0]
2010:08 Group_DIO0. Dind_Function N 00000 0]
2010:07 Group_DIO. DinS_Function N 00000 (0]
2010:058 Group_DIO0. Dinf_Function N 00000 0]
2010:09  Group DI0. Dinf Function N 00000 0]
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Make sure synchronous clock mode (301102=1) is opened and set synchronous cycle = 2ms
(301101=1). Recommend to use 1ms (301101=0) or 2ms (301101=1). For 4ms and 8ms, they lose the
signification of using Ethercat. Kinco servo driver supports 1,2,4,8ms synchronizing period only, even

controller can support more.

—-3011:0 Group_CAN RO »E <
3011:01 Group CAN ECAN Syne Cyecle EW Ox01 (1)

y 3011:02 Group CAN. ECAN Syme Clock EY Ox01 (1)
3011:03 Group CAN. ECAN Syme Shift EY 0x00 @)
3011:04 Group CAN. Syne TPDO_Diff EY 0

Must configure the monitoring PDO as below:

={1800:0 ExFII0-Map 2
E 1600:01 Sublndex 001 0xB07TA:00, 32
1600:02 Sublndex 002 OxB040:00, 16
1600:03 Sublndex 003 e
1600:04 Sublndex 004 e
1600:05 Sublndex 005 e
1600:06 Sublndex 006 e
1600:07 SubIndex 00T e
1600:03 Sublndex 005 e
+--1601:0 BxPD0-Map >4 q
+ 16020 BxPD0-Map 2
=~ 1a00:0 TxFI0-Map > 2

1A00:01  Sublndex 001
1A00: 02 SubIndex 002
1Al 03 Sublndex 003
1A00:04 Sublndex 004
1A00: 05 Sublndex 005
1A00: 06 Sublndex 006
1400:07  SubIndex 00T
1A00:03 Sublndex 005

OxB0684:00, 32
0x6041:00, 16

EEEEEHEEEEEBEEERBEBEEE

Above, the relative parameters of driver are set finished. If it is the first time setting for driver, we need
to set 2FF001=1 and 2FF003=1 at last and then parameters in driver will be valid after reboot driver.

- 2FF0:0 Group_Store RO el
ZFF0:01 Group_Fanel. Store_Data B 0x01 1)
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During control servos, if needing to adjust performance parameters like PI of servo, it can be set in COE-
Online as below. But all parameters mapped here are internal unit of servo. For the detail of unit, please

refer to Kinco servo user manual.
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+ - BOFY: 0
+ - BOFE: O

Group Speed Loop
Group_Fosition Leoop

FD3&CD3 User Manual

2B

Please use Kinco Servo software to monitor and set more parameters when they can’ t find in COE-

Online.

Set basic cycle time of PLC to 1ms

File Edit Actions View Options Help

Do oL e s =&

2% &% =2q[d

RN AR

... %% Route Settings
..., TCOM Objects
G388 NC - Configuration
(-5 PLC - Configuration
- ¥R Cam - Configuration
- /O - Configuration

Settings |Online .; Friorities |

LFase Time: Il ms

CFU Limit g0 e
Fast Tick [(special Task required

loterwval

|:| Latency Warning

(1

Ahove (b |0

v=| Router Memory

2048

Set NC PTP control period. Generally speaking, the NC period is NC Task SAF period. Here, it is set to

1ms. At this part, TwinCAT NC is used to calculate position, speed and acceleration speed and select direction.

File Edit Actions View Options Help

ICIS

Deed s ol D28 | M3 | &pavrdd @i e

2|2 Qe 0 @0

-l SYSTEM - Configuration
EI @ Real-Time Settings

T /O Idle Task

- [B% Additional Tasks

%% Route Settings
Lo, TCOM Objects
iquration

(58 PLC - Configuration
- TR Cam - Configuration
o 1/0 - Configuration

(]

Tazk ”Reta{n.::-Dnlil-'le:

Hame: |HC-Task 1 SAF

< Anto star

D duto Priority Management

4 =2

1.000 ms B

[J5tart tick (module 0 3

Friority:

IC}'cle ticks: |1 :

D Separate input update

Fre ticks o -

[T #arning by excesdins

Meszage box

Comment :

114

4k

Port: 501
Options
I,’D at task begin

[IDizable

D Create symbols

Include external =wvmbol=

Extern syne
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Click Enable for Sync Clock, should be noted that the setting of Cycle Time here must be same with

ECAN sync cycle(the value in 301101 also) in driver. For example if the sync cycle is 2(4ms) then here should

be 4. It will make the servo vibrated when running if the cycle is different.

File Edit Actions Wiew Options Help

AT IEREE

IR S

w2 Gl e E T

1 B8] SVSTEM - Configuration

#-@ InfoData
m-]8 Term1 (EK1200)

EMNC - Confennal General | BtherCaT| 1€ |Process Data | Startup | Cof - Online | Online
-8l NC - Configuration ) § g =
s B PLC - Configuration Gperation tode: (@2 T %
Cam - Configuration

=i /0 - Configuration | Advanced Ssttings... | I

£ Bl V0 Devices Advanced Settings

| E5¥ Devicel (EtherCAT)

i 4 Device 1-Image 28 Distributed Clock| Distributed Clock

: iev;;&l'lmagwlnfu Cyelic Mode
; . Oztputs Operation Mede: I DE-Synechron v o

Syme Unit Cyele (|1000

[Eea]@
SINC O
Crele Time (Ms): Shift Time (Ms):
@ Zme Unit Cvels x4 w User Defined o

(U Vser Defined + SYRCO Cyele

4000 z 0 w 0

[JBased on Input Reference
[#] Enable SINC 0 = 0
SINC 1

Cycle Time (k=): |4000
Shift Time (ks): |0

0 Syme Unit Cycle
(® SYHC 0 Cyele ® 1 ¥

[]Enable SYHC 1

[JUse as potentisl Reference Clack

[z |

BUH

%l InputToggle
ST State

1] BOOL 01
K3CNA 153681 UINT 20

15243 Input 0
1550.0 Inmit n

Ready

CX-186B26 (5.24.107.38.1.1)

Another NC cycle is NC Task SVB cycle, the typical value is 10ms. In this task, TwinCAT NC is used to
plan the pathway and check this pathway to see if it is reasonable or not. The priority of TwinCAT NC task is

higher than TwinCAT PLC.

THile: Editt Achiors View  Opfians | Helg
T IERE Y ]

ez

_el% EQE

gl e, e @ 1) @

@ﬂ SYSTEM - Configuration
=-88 MNC - Configuration
-1 NC-Task1 SAF

MNC-Task 1 SVB
iofm MC-Task 1-Image

58 PLC - Configuration
- R Cam - Configuration
=i /0 - Configuration
},ﬂ /O Devices
-8 Mappings

Task  Online

Hame: HC-Task 1 SVE

| huto star

D buto Priority Manazement
Priority: |8 =

l:_rrcle ticks: | =
[Jstart tick modulc0 15

10. 0a0 msI

[T5eparate input update
Fre ticks a =

D Yarning by exceeding

Mes=saze box

115

Fart: 511 =

Options
I/0 at task begin

[IDisable

D Create symbols

Include external stymbol:

Extern =vme
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Set the unit of NC. In Axis 1_Enc, Scaling Factor which means the distance for each pulse feedback from
encoder should be set. For example, Kinco servo motor has 10000 pulses for a round and if the moving
distance is 1mm, then the Scaling Factor should be 1/10000=0.0001mm/Inc. If the real position increase
10mm, then target position in servo should increase 100000INC also. Normally, it needs to set some relative
speed parameters for NC control in Axis, else the servo may show alarm.

ﬂ.e _Edi‘f: Actions View Options Help .

vl LR |
DSR2 ERE (A8 avdaat o EQdBe e :

- B SYSTEM - Configurati ErmTETT
EI m 4 i Igura L ‘ General ! HC-Encoder ! Parameler|’['1mg Compensation | Unl1ne|
=+ B NC - Configuration
.[B1 NC-Task 1 SAF Parameter [ Value Tyne: Tunit
NC-Task1 SVB
NC-Tesk1-Image | Encoder Evaluation: |
Tables Invert Encoder Counting Direction FALSE ;l B
7 3 s Scaling Factor 001 F mmiNG |
ik Avis1 Pasition Bias 00 F mm
Axis1 E I I T
R AL n Modulo Factor (e.9. 36007 300 F mm
.in. Axis1 Drive | | |
Iy A Cirl . Tolerance Window for Modulo Start .U‘U F |mm
- %T Inputs Encoder Mask (maximum enceder valug) (xFFFFFFFF i}
i ‘i Outputs Encoder Sub Mask (absolute range maximum value) 0x000FFFFF D
5 B PLC - Configurtion Refeence System INCREMENTAL =
¢ 2 MEE TwinCAT NC Sample PTP Movetest i ; i
ke Toiml AT KIT Cammnln DT Klacnbar L‘m‘t SwrtChES:

s o T GAT St enege 15602 L

File Edit Actions View Options Help . ]
DeewdER| 2R a3 DavsdFadsale|2qdesdem

:2 ;Yé Tih;nf;?]::t?::n °" | [General | Settings Farsncter | Dymanics| Osline | Functions | Coupling | Conpensation
5 [B1 NC-Task 1 SAF = ™ =
MNC-Task1 SVB -
=$a NC-Task 1-Image ';_ ocrties: .
..ff7] Tables L] Reference Velocity .5.[] . F mm/s
B:i Axes / Maximum Velocity 5.0 E mmy/s
o ‘.MSI_ Manual Velocity (Fast) '5,[] '|: mmys
; zl;fn Cg;:f,ggul::ltlc:n Manual Velocity (Slow) 50 I mm/s
- /0 - Configuration . Calibration Velocity (towards F-Ic cam]. .S'U | F mm/s
Calibration Velocity (off plc cam) 50 F mmys
-Jog Increment (Forward) -5.[] - F - mm
:Jog Increment (Backward) -5,0 - F [ i

As the shown above, setting speed to 5.0mm/s, then the speed of servo should be
5.0/0.0001=50000inc/S=300RPM.

Now we finish all the setting for Kinco Ethercat servo under NC mode of Backhoff and then the next step
is to program a project control Kinco servo.
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Example2: FD3 communicate with OMRON via Ethercat

1. Devices connection

J_l‘-—' l"—" FIP_IL ,lfh

2. Servo setting

Set synchronizing period of servo driver first. Make sure synchronous clock mode (ECAN_Sync_Clock) is
opened and synchronous cycle (ECAN_Sync_Cycle) = 2ms (value=1). Recommend to use 1ms (value=0) or
2ms (value=1). For 4ms and 8ms, they lose the signification of using Ethercat. Servo supports 1,2,4,8 ms
synchronizing period only, even controller can support more. Synchronous point offset (ECAN_Sync_Shift) is
used to adjust the shaking phenomenon when synchronous signal of controller is different with command
signal. Normally, recommend to set to 1. It means 62.5us synchronous signal shift at servo side after received
command signal. The last parameter is synchronous signal lost counting. It counts the times of synchronous
signal from controller to servo.
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Basic Operation

Control Loops »
Digital IO Functions
Control Mades 3

Object Dictionary

Driver Configuration

ECAN Configuration » TPDO
485 Configuration RPDO
o e 1 ECa Setings ===
Advanced Tuner NUM | Index Type Mame Value [ Unit
Error Display 0% 101801 |uint32 |Vendor ID 00681168 [HEX
Erarition 1 [301107 [uints  [ECAN_Sync oD [HEX
100500 |uint32 _ [Sync ID 22222[HEX
Panel Menu L B, [100c00 [uint1s  [Guard Time 72777 DEC
Init Save Reboot 4 8L100D00 |uint8 Life_Time_Factor 727771 DEC
: ; 5 [Tbgroo [uint32  |Node_Guarding_ID 77272 [HEX
Biver Propethics 6  |101%) |unti2 |Emergency_Mess_ID 72272 HEX
Load Firmware 7 |101700%/uint1s | Producer_Heartbeat_Time 37377 | DEC
8 |2rsi00 t3  [CAN Baudrate 22222[DEC
9 301101 |uin ECAM_Sync_Cycdle 1|DEC
10 |301102 |uintd ECAM_Sync_Clock 1|DEC
11 [301103 [uints  [[ECAN_Sync_shift fE S
12 [301104 [int16  [fsync TPDO DIff 19899 DfEC

vy

Above all parameters setting are valid only after saving control parameters and motor parameters and
reboot.

) KincoSernvo+

lfi\e Communication | Driver | Motor Tools Help

0 |

Basic Operation

Control Loops 3

Digital IO Functions

Control Modes 3
Object Dictionary

Driver Configuration

ECAN Configuration 3
485 Configuration

7 Init Save Reboot

Scope
Advanced Tuner
Error Display

Parameters
Save Motor
Parameters

Init Contraol
Parameters

Error History
Panel Menu 3

Init Save Reboot I

Driver Properties

Load Firmware

During control servo, if it needs to adjust the performance of servo PI parameters and other parameters,

please refer to servo user manual.
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3. Parameters setting in controller

Copy Kinco servo device file Kinco_servo.xml to the installation folder of Sysmac Studio software of NJ
series controller. For example:

C:\Program Files\OMRON\Sysmac Studio\IODeviceProfiles\EsiFiles\SystemEsiFiles

Use a standard Ethernet cable to connect PC and NJ controller. Open Sysmac Studio software to create a
new project. Choose the model and version information. They can be fond on the product label of controller.

- e
&' ofine =) Project Properties

G New Project Project name New Project

Author

— | Open Project

] Comment
€nd~ Import...

Type Standard Project

A online "% Select Device

Category Controller
Device NJ501

4.; Connect to Device

Version 111

™ License

Create
Trial Version
e

After created project, double click Configurations and Setup at left side, and then set the parameters of
master station at right side (normally use default values).
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NJ-KINCO-TESTL - new_Controller_0 - Sysmac Studio

File. Edit Wiew Insert Project Controller Simulation Tools Help

L/ ]

Multiview Explorer - I mm

‘ I | Nogie Address

“new7 ‘ontroller_ 0 v

b4l Configurations and Sefup

 Data Trace Settings

] Prosamming —— |

Programs

¥ [ Program0

o
L&

T
L&

» 2 Data
> F1 Tasks

H rilter

twork configuration

[Devce rame ——— [oser |

Model name

Product name
Number of Slaves
PDO Cemmunication...
Reference Clock

Total Cable Length
Fail-soft Operation 5...
Wait Time for Slave...
PDO communication.
Revision Check Meth...
Carial Mummbar Charl

Device name

Master

1000
Not exist

1000 il
'Fail-soft cperafior ¥

EC—

Set a name for the master,

> 1 X EI RE8D-KNO1L-ECT Rev:2.1

[1 Terminal Coupler
[ Servo Drives

EJ Frequency Inverter
= Digital 10

= Analoa IO

Input Keyword

M Show all versions

EI RE8D-KNO1H-ECT Rev:2.1

m RE8D-KNO1H-ECT-L Rev:1

m RE8D-KNO1L-ECT-L Rev:1.
EI RE8D-KNO2H-ECT Rev:2.1

Model name : NX-EC
- Product name : NX-t
r Revision : 1.2

Vendor: OMRON C

Comment : EtherCAT
el . - L

Find Kinco_FD in toolbox and right click to insert slave station of Kinco servo (insert the pieces that you

real use). After inserted, the slave stations will be shown in Network configuration interface and distributed the

address automatically.

NJ-KINCO-TESTL

File Edit View Insert Project Controller

Multiview Explorer
new_Controller 0 v

b4 Configurations and Setup

] Prosemig — |

¥ @ POUs

Output

> A Tasks

Help

Master

EDO1
Kinco_FD Rewv:0x01FA008E

Kinco FD Rew:0x01FA008E

Device name

Model name

Product name

Revision

MNode Address.
Enable/Disable Settings
Senal Number

PDO Map Settings

Enable Distributed Clock
Shifi Time Setting
o

Ll

Device namee——————————————————

Set a name for the slave.

] Item name Value

Kinco_FD
Kinco_FD
OxQ1F400BE
2

[Enabled Ed
0x00000000
0x607A:00 RxPDO/Tar...

0x6041,00 TXPDIO/Sta...

Edit PDO Map Settings
Enabled (DC-Synchron)
Disabled

co

.
All vendors v
[1 Terminal Coupler
[ Servo Drives
3 Frequency Inverter
= Digital IO
= Analog IO
-

Input Keyword

H Show all versions
E GX-JCO3 Rev'10

EGX*JCI]E(]N X Mﬂir.lt‘]\

E GX-JCOB(X4,X5,X6) Sub-de
B e

E GX*JCI]E*IH(I%‘I,XL .)(3) Mﬂl r

E GX-JCO6-H(X4,X5,X6) Sub-
B HO )

ﬂ CNW-ECT21 Rev10

EIIN-HFUC-ECT Rev:1.0

Model name : Kinco_FO
L™= Product name : Kinco_F
== Revision : 0x01F4008E

Vendor : Kinco Electric

Comment : —
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Click slave station to set its parameters. Usually, the default values in below frame are able to meet the

requirements of motion control system. If setting parameters for many slave stations, it is a smart way to copy

and paste from the finished one via right clicks.

Node Address|Network configuration
Master
Master

E0D1
Kinco_FD Rev:0x01F4008E

H Kinco_FD Rev:0x01F4008E

Output

[th name Value

Modei name Iumo_FD

Product name Kinco_FI

Revision Ox01FA00BE

Meode Address 2

Enable/Disable Settings Enabled

Senal Mumber 000000000
0x607A:00 RxPDO/Tar...
0x6040:00 RxPDCYCo...
0x6064:00 TXPDO/Act...
0x6041:00 TXPDO/Sta...
Edit PDO Map Settings
Enable Distributed Clock Enabled (D:C-Synchron)
Shift Time Setting Disabled

Dodmrmmmn el Cuirs

PDO Map Settings

~Dievice name

Set a name for the slave.

For more control demand, for example to use Ethercat as an ordinary slave station instead of motion

control, it needs to add and configure more PDO. Click Edit PDO Map Settings to choose output RPDO or input
TPDO channel and then add PDOs. Last, click Apply and Ok to be available.

"|B8| NJ-KINCO-TESTI - new_C:

File Edit View Insert Project Controller Simulation Tools Help
ly @ 6 & o~ =

[ = | E

Multiview Explorer

new_Co nt rnller_d

A4 Configurations and Setup

it PDO Map Settings

PDO Map
Process Data Size : Input 48 [bit] / 11472 [bit]
Qutput 48 [bit] / 11472 [bit] [1:
Se!ectmn\[nput,‘omputl Name | Flag | [ |
No option -
ro-m::-——n—

Output RxPDO  Editable

s No option  -—
Output RxPDO Editable

No option —
Input TXPDO  Editable

Input TXPDO  Editable i

Data type :
Comment :

Operation_Mode / Operation_Mode
display_Mode / display Mode
Max_Following_Error / Max_Following
Target_Pos Window / Target Pos Wir
Target_Reach_Time_Window_DS402 /
Speed_Real / Speed Real
CMD_q_Max / CMD_g_Max

Iq/1lg

Home Offset / Home_Offset
Inwert_Dir / Invert Dir

jove Dr:mrn
Add PDO Entry
oK

delete PDC Entry

= Toolbox
All vendors

Item name
Device name
Model name Kinco FD
Product name Kinco_FD
Revision 0x01F4008E
Node Address
mable/Disable Setti...
SenalNumber

Value
EO0L

[ Terminal Coupler
[ Servo Drives

[ Frequency Inverter
= Digital 10

= Analog 10
i

input Keyword

B Show all versions

Enable Distributed C...  Enabled (DC-5ync...
Shift Time Setting Disabled

Reference Clock Ex

Setting Parameters

Backup Parameter S...

I:I NX-| ECL"D! Rev 13

ﬂ RE8D-KNO1H: .E(;[ REV_ZI
m RBSD*KMOl.HfEC.T:L Revl
ﬂ RSSD*KMOIL*IECT Rev:21l
m RSSD*KMOIL*IECT'LREV:I.

ﬂ RBBD-KNO2H-ECT Rev:2.1
~PDO Map Settings . S
The data are input/output
periodically by the process data
(PDO) communications.

FE RE8D-KNO2H-ECT-L Rev:l

Model name : NX-ECC2
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Map slave station’ s PDO to controller’ s local IO: double click I/O Map at left side and then choose a

slave station (the stations have to be configured one by one and all stations must be configured) to crate

device variable. The system will distribute a local variable IO automatically.

|* 25w >

Multiview Explorer

- L Port
new_Controller 0 | I | V ‘ EtherCAT Network Configuration

b4 Cor flguratlunsand Setup Kinco FD
! RxPDO Target | P

RxPDO_Control k_
TXPDO_Actual py
TXPDO Staius w:
Kinco_FD |
RxPDO_Target_P|
F‘u(PDO_Opemﬁ-.}f
RxPDO _Control v
TXPDO_Actual pg

lERRe Slat w' Create Device Variable -

T E & CPU/Bxpansion Rag
CPURack0 |

Description | RW | Data Type | Variable Variable Comment | WVariable Type |

E001_RxPCC_Target Global Variables
Global Variables
Global Variables
[Global Variables

Copy

Search
v Expand/Collapse All

el

Display Node Location Port

Set period in Task Settings and set period of Primary Periodic Task. Please note that it is unable to delete

this task and the period must be same with the synchronous period in servo.

Multiview Explorer

new | Controller 0w

v Conf\guratlonsand Setup

Task Type | TaskMName | Penod/Execution Conditions |[Detailedlask Penod ExcPedTask Timeout DelelE\(:’VanaL

| F'n nity-4 Primary Periodic Task PrimaryTask Ims = Detect v Sms{Periedfi ¥ 04

\ Frosomniog ————

¥ B POUs
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Click project and check all programs to see if there are mistakes or not.

B NJ-KINCO-TESTL

Check Selected Programs Shift+F

w Explorer Build Controller F8
2 Rebuild Controller
new _Controller 0 «

M U
ciely e | TaskMName | Perio “onditis i 1od ExceedTask Timeout DetelExe]Vanal
Online Edit i PrimaryTask Ims i etect | Sms{Period i v | 04

Library

troller Setup

» i Mo

& Cam Data

\ Programming —— ~

¥ il POUs

Build

| I Description I Program | Location

All basic parameters are setting finished until this step.

It is able to download programs and debugging as next step:

Controller-Communications Setup, select a connection method, for example via Ethernet.

[

@
| 3
Multiview Explorer

new_Controller 0 v

T4 ¥ Connection type

v M Priority-4 Prima|  Selecta method to connect with the Controller o use every time you go online,

+

44 Configurstions and Setup

M Direct connectinnada LISR
irect connection via Ethernet
mote connection via USB
Ethernet connection via a hub
@ Select one method from these optilins at every online connection.
M Direct connection via USB

Remote connection via USB
B Ethernet connection via a hub

¥ Remote IP Address
Specify the remote IP address.

USB Com nunications Test  Ethernet Communications Test

Kt B I

Description -
¥ Options

K Confirm the serial ID when going online.
K Check forced refreshing when going offline.
¥ Response Monitor Time
Set the Respanse Monitor Time in the communications with the Controller.
2______[

oK
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Open software Direct Ethernet Utility and choose Direction connect target.

, OMROM
. Communications Middleware Utiliti
|7 DirectEthemnetUtility |
CX-Server
. Sysmac Studio

Direct Ethernet Cmmectiqn: Netwqu Card Selecﬁm?

The function for Ethernet connection to the controller without
specifying an IP address iz called “Direct Ethernet
comnection .

To use the direct Ethernet conmection function, select the

Select a network card o

I Zﬁi’@,ﬁﬁ Mirect connection target) W I

Metwork card name  : Realtek PCle GEE Family Contraller
|IP addresz: 0.000

Zable : Disconnected

gtatus

: Gable not connected.

I:‘ Dizable the direct Ethernet conmection function.

Disable this function 1f communications are disabled in the
application that uszes the zame network card and there 1z no
network card to switch

Confirm the network connection status. e

Controller-Onling, if online success, it will show state at right bottom corner.
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1B NU-Kinco_1 - riw;

Multiview Explorer

new_Controller 0 v

v
» i POUs
Data

B Filter

ulation  Tools  Help

Offine
Synchronize...
Transfer...

WMode

Stop Monitoring
Set/Reset

Forced Refreshing

MC Test Run

MC Monitor Table...
SD Memory Card...
Controller Clack...
Release Access Right...

Update CPU Unit Name...

Security

Ctrl+Shift+W
Ctrl+M

ev:0x01F4008E

ev:0x01F4008E

10

lel name
Product name
Revision
Node Address
Enable/Disable Settings
Serial Number

PDO Map Settings

Erichle Distributed Clock
Shift Tit= Setting

Dt P L

(- Device name

Set a name for the laye.

nco_FD
Kinco_FD
0x01F4008E
1
Enabled
0x00000000
0x607A:00 RxPDO/Tar.
0x6040:00 RxPDOCo.

Enabled (DC-Synchron)
sabled

1 Terminal Coupler
[ Servo Drives
- —
Input Keyword

B Show all versions

N ECENIT EtfmiCAT o

[] R38D-KNO1H-ECT Rev:21

[E R38D-KNO1H-ECT-L Rev:l

Model name : NX-EC
L Product name : NX-
r Revision : 1.2

Vendar: OMRON €

Controller Status ~ 1

ONLINE @ 192.168.250.1
ERR/ALM RUN made
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Controller-Synchronize. After synchronization, it will show what the different is by comparing with
program and parameters of controller inside and local program in PC. Click Transfer To Controller and click Yes
into program mode and then click Yes into run mode.

118 NJ-Kinca 1~
I File  Edit roject ‘Simulation  Tools Help

ranster... 0
Terminal Coupler

Mode » FAg Model name Kinco FD I
xpansion Racks Product name Kinco_FD [1 Servo Drives
Revisi 0x01F4008E
/O Map ) 5 et = Input Keyword
Enable/Disable Settings how all version

Set/Reset
Forced Refreshing

MC Test Run

\ Poaerming —— ]

» 1 POUs s < no problem if the controller operation
B {]]

» ™ Dat: be changed to PROGRAM mode. Then,
™ Data

> B3 Tasks Security

Coltfirm that there is no problem if the controller operation is sta
The op&rating mods will be changed to RUN mode.
Do you warit o continue?(¥/N)

Back to Ethercat frame, right click Master and choose Write Slave Node Address and write slave mode at
pop up window. Normally, write it from 1 to 32 ect.in sequence. Finally, write and confirm.

Multiview Explorer ; A Setting: Toolbox
~ Allvendors
ren. Convlle 0~ [~
a - | Al group

Terminal Coupler
Model name Master H Servo Drives

Product name Master =
Number of Slaves

PDO Communications Cy.. us
Reference Clock i B Show all versions
Total Cable Length m GX-IC03 Rﬂev_]_)!]

cde Addrees Wrting -

Input Keyword

Expand All St valuelActuial networ
Collapse All

7 Data Traci

v T ¥ e Save o s
¥ 1 POUs Compare and Merge with Actual Network Configuration
Get Slave Serial Numbers

101F400¢
neo Fled
Build Y — o
EYISEHETY | WORWEAC=Y <play Diagnosis/Statistics Information .
Description

splay Production Information 2.168.250.1
splay Packet Monitor IN mode

whose node address can be set from hardware,

11
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Reboot controller and servo driver to online again. We can see the servos are connected correctly in

EtherCAT frame. If connected wrong, it will show X mark instead of triangle.

Master
Master
EDO1
Kinco FD} Rev:0x01FA008E

Kinco_FD Rev:0x01F4008E

Pick on Master, right click and choose Display Diagnosis/Statistics Information to monitor all network

status.
Toolbox

[ Terminal Coupler

el name ;
Product name Master E lS_ervo D""E'

Number of Slaves 2 g

PDO Communications Cy... 1000 us
Reference Clock Not exist i
Total Cable Length 1000

Fail-soft Operation Setting  Fail-soft operation

Wait Time for Slave Startup 30
Expand All s L

Collapse All Display data

¥ Master Dia

Total fra
Total frames Receved
Frame reception timaout count

Write Slave Node Address
Compare and Merge with Actual Network Configuration
Get Slave Senal Numbers

Cutput

ay Diagnosis/Statistics Information
ay Production Information
ay Packet Monitor Clear Master Disgnosis/Statsstics Information

Display ESI Library

12
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If there is error, click Tools--->Troubleshooting to check what error is.in details.

Tools  Help
Rhitadig.
Backup

Export Global Variables Toolbox
All vendors

Multiview Explorer

new. ol‘\tra‘lle-rj) v

-1
| l ‘ Comments for Variables and Data Types

A4 Configurations and Sctup ol > i
v CAT ¥ Slave Diagnosis/Statistic - - H ;’Eﬂn Sl_c.mpler
Node AddressINetwork cor EtherNet/IP Connection Settings fiNedel PorcName. | o L] rervo rwe‘s

Option... PortA
PortB
001 B Show all versio

Kinco_FD Rev:0x01F4008E | E GX-ICO3 Rev:l0
Kinco_FD Rewv:0xD1F4008E

Input Keyword

GX-JCOB(INX2,X3) Main di

r
Troubleshooting

Level Source | Source Details Event Nam
AMinar fault  EtherCAT Master Node No. 2 Metwork Configuration V
- AMinor fault  EtherCAT Master Master Network Configuration W
v ¢ HiObservation Etheriet/IP Communications port Link OFF Detected

2 AMinor fault  Motion Control  Axis No. 0 EtherCAT Slave Commun
¥ poti z Apartial fault  EtherCAT Master Communications port Link OFF Error
IObservation EtherMet/IP Communications port Link OFF Detected
AMinor fault  Motion Control  Axis No. 1 EtherCAT Slave Commun
AMinor fault Node No. 2 Netweork Configuration V
AMinor fault ; Master Network Configuration V
APartial fault EtherCAT Master Communications port Link OFF Error
APartial fault EtherCAT Master Communications port Link OFF Error
Output Fils Al APartial fault  EtherCAT Master Communications port  Link OFF Error
S 2017/2/21 18:12:12 APartial fault EtherCAT Master Communications port Link OFF Error
Output 2017/2/21 18:05:04 AMinor fault  EtherCAT Master Node No.1 Network Configuration V
- AMinor fault  EtherCAT Master Master Network Configuration V
Displayed Information 2017/2/2118:05:04 AMinor fault  Motion Control  Axis No. 0 EtherCAT Slave Commun
Ei System Event Log .

> F3 Tasks

H Filter

Details An Ethernet Link OFF was detected.

Port Description | AW | DataType | Value Variable
w & EtherCAT Network Configuration
Kinco FD
RxPDO Target Position_607A 00 DINT o]
RxPDO_Control word_6040_00 UINT o]
TXPDO_Actual position_6064_00 DINT -21474810
TXPDQ Status word 6041 UINT 18032
Kinco FD
RxPDO _Target Position 607A 00 DINT
RxPDO_Operation_Mode_6060_00 USINT
RxPDO Control word 6040 00 UINT
TXPDO_Actual position_6064_00 DINT
TXPDO_Status word 6041 00 UINT
PU/Expansion Racks
CPU Rack 0

Else, according to the status of three LEDs at the right bottom corner of hardware controller, we can
know if it is successful or not.

13
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The operating status corresponding to colors and status of the built-in EtherCAT port indicators are
shown Delow.

Label Color Status Meaning

Lit EtherCAT communications are in progress.

* |nputs and outputs for K0 data are in opera-
tiom.

Flashing EtherCAT communications are being estab-
lished.

This indicator shows either of the following
conditions.

+ Only message communications are in oper-

MET BUMN GSreen ation

» Only message communications and /O data
inputs are in operation.

Mot lit EtherCAT communications are stopped.

* The power supply is OFF or the CPU Unit
was reset.

+ A MAC Address Emor, Communications
Controller Error, or other enror occurred.

Lit A hardware error or unrecoverable ermror
occurred, such as for exception processing.

NETERR mRed Flashing A recoverable error occurred.

Mot [it There are no ermors.
Lit A link was established.

Flashing Data communications are in progress after
LINKJACT yellow establishing link.
Flashes every ime data is sent or received.

Mot it The link was not established.

At the same time, in the software of servo driver, chick driver-ECAN configuration to see the PDO

information. In "others” , we can check if it is synchronizing data or not. If the non-zero data is changing,

that means synchronizing and updating data.

If the Ethercat LED on servo driver is constant on, it means working.

14
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47 KincoServa:
File Communication Driver Motor Tools Help
[ || I |G| @ [1-0] 2] 4| <3
{1 TPDOSet (==
Tpoo1 | ooz | TPoos| TPpo4| TPDOS| TPoos| TPDO7| TRDOS|
NUM [Index Type MName Value [Unit
0 [1A0000 [uintd Group_T#1_PDO 2|DEC
1 [1a0001 |uint32  [TX1PDO1 60540020 |HEX
2 [1a0o02 uint32 [mx1pDO2 60410010 [HEX
3 [1a0003 |uint32  |TX1 PDO3 60FD0010|HEX
4 [1a0004 Juints2  [Tx1PDo4 60F40020 [HEX
5 [1aoo0s |uint32  [Tx1_PDOS 00000000 |HEX
6  [taooos Junt32  [Tx1PDOs 00000000 [HEX
7 [1a0007 |uint32 |1 PDO7 00000000 |HEX
8 [1aooos Juint32  [Tx1iPDos 00000000 [HEX
3 [180001 [unts2 |TXLID T e |
10 130002  [uintd TX1_Transmission 7779 —
11 [180003 [uint16  [TX1 Inhibit Time 777q £ ECAN Settings ===
NUM | Index Type MName Value | Unit
1 RPDOSet 0% |101801 |uint32 [Vendor ID 00681168 | HEX
§ re0O1 | RepO2 | RPDO3 | RPDO4 | RPDOS | RPDOS | RPDO? | RPDOS | L R e oe[rex |
2 |100500 |uint32  [Sync ID 22222 | HEX
NUM |Index | Type Mame valuell 13 Ti00c00 [uinti6 |Guard_Time 27777 | DEC
0 160000 | uintd Group_RX1_PDO 211{(#_ |1ooD00 |uints Life_Time_Factor 27722 | DEC
1 160001 |uint32 |RX1 PDO1 607400201} Il 5 100E00 |uint32  |Node_Guarding_ID 77777 | HEX
2 160002 |uint32 |RX1 PDOZ 60400010| fle 101400 |umt32  |Emergency Mess ID 22222 | HEX
3 160003 |uint32 |RX1 PDO3 60FF0020|| |7  [101700 [uintis  |Producer_Heartbeat_Time 77777 | DEC
4 |160004 |uint32 |RX1 PDO4 00000000|| flg  |2rg100 |unts  |CAN Baudrate 22222 | DEC
5 [1e0005 Juint32  [RX1 PDOS 00000000(| ||a [301101 |uint3  |ECAN Sync_Cyde ol pEC
6 [160006 [uint32  [RX1_PDOS 00000000]| |30 301102 |umts  |ECAN Sync Clock 1loEC
7 [160007 Junt32  [RX1 PDO7 00000000]| |33 301103 |unt8  |ECAN_Sync_shift 1|0EC
3 [160008 [uint32  [RX1_PDOS 00000000]| || 12 301104 [int16  |Sync TPDO Diff 1l0EC
9 [140001 [unt32  [RX1ID 7277
10 140002 | uintd RX1_Transmission #2777 |DEC |
11 140003  |uint1s RX1_Inhibit_Time IR IDEC ]

Comprehensive above information, we can know if the driver connects successfully with Ethercat network
or not.

4. Control drivers to move

Point to Point (not interpolation control) control. After network communication success, use
the variables in program by I/O Map to set values into drivers to control them moving. For example, set a
value to target speed in driver, set control word to F and mode to 3 and then it is able to run driver under

speed mode. For more information, please refer to user manual of driver and controller.

Interpolation control

1) Add axis.
Double click Motion control setup and choose Axis settings-add. The added axis should be same with

needed, else it will show error.

15
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File Edit: View Insert Project Controller Simulation. Tools Help

rations and |
EtherCAT Kinco_FD Rev:0x01F4008E

D . P E002

& Nodel : Kinco FD (E001
S Kinco_FD Rev:0x01F4008E
L 1 Node2 ; Kinco,_FD (E

cpansion Racks
YO Map

ntroller Setup

L [} Operation Settings

_Jﬂ Axis Settings

. Axis001 (1)
oup Settings

2) Map PDO to axis.
Double click the axis and configure it. Please note that one axis which is used as interpolation motion

control can’ t be used as point to point control at the same time. The mapped 1I/O will be deleted by system

automatically when configuring the axis.

Multiview Explorer : 3 0 (0) ~| Toolbox

<Search>

ﬁau_Conlroller_U v

Al Configurations and Setup

EtherCAT Axis number
Axis use
Aol type
Feedbdck control
Input device 1 Not assigned> Channel
Input device 2 Channel
Input device 3 ot assigned> Channel
Output device 1 Node : 1 Kinco FD{E0DI) Channel
Output device 2 <Not assigned> v Charinel
Output device 3 <Notassigned> v Channel
¥ Detailed Settings
Reset to Default
| Function Name | Cevice Process Data
- Output (Controller to Device)
! * 1. Controlword “<Not assigned> w | <Not assigned> 1
! % 3.Target position <Not ed> aall] 5

ix, the mapped

— TPUL (G UvIes 0 OO GaeT]
! % 22. Statusword <Not assigned>

! % 23.Position actual value <Not assigned>

24. Velocity actual value <Not assigned>
SREIESTE S

> Ea Tasks

BV Filter

16
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3) Set parameters of axis.
Such as resolution of encoder, maximum speed, position limited etc. please refer to NJ user manual.

¥ Unit
Unit of display © pulse ® mm ® um ® nm @® degree @ inch

¥ Travel Distance
Command pulse count per motor rotation ploloh] pulse/rev --— (1)

O Do not use reducers

Work travel distance per motor rotation i) pulse/rev —— (2)

Reference: Unit conversion formula
(1} Command pulse count per motor rotation [UDINT]

* Travel distance [Unit of displ
(2) Work travel distance per motor rotation [LREAL] iavel destance [t of coploy]

Number of pulses [pulse] =

@ Use reducers

10000

4) Program the project.
NJ series controllers are accord with standard motion commands of PLCopen. For more details, please

refer to its user manual.

5. Programs save

The programs in NJ series can’ t be saved directly. It needs to export to save.

17
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MNJ-KINCO-TESTI - new
i~

File  Edit View Insert Project Controller Simulation Tools Help

Close

Save Ctrl+S
Save As..
Save As New Number...

Impo:

Master Item name
E00L Device name
Kinco_FD Rev:0x01F4008E Model name

2 E002 Product name OF i
Kinco_FD Rewv:0x01F4008E i e requency Inverter

Print... Ctrl+P PDO Communications... us g E:IQTBI l%
o Reference Clock Not exist ol
Total Cable Length jrooc [l
N
Wait Time for Slave St...
PDO communications...
Revision Check Method
Serial Number Check
DC Synchronous Corre... | Disable slave monit ¥

erminal Coupler

© [ Servo Drives

e Comparison

Page Settings...

C203 Rev:1.3

rDevice name I] RE8D-KNO1H-ECT Rev:21
Set a name for the master. TG!

& Cam Data Settings m R88D-KNOLH-ECT-L Rev-L
> Event Settin ; = =
I] R88D-KNOLL-ECT Rev:21

Output m R88D-KNOLL-ECT-L Rev:

] Progammng —— = |

¥ i@ POUs

I:I RE8D-KNO2H-ECT Rev:2.1
’TE R28D-KNO2H-ECT-L Rev.l

Model name : NX-ECC2
[ Product name : NX-ECC

r Revision : 1.2

Vendor: OMRON Corp
Comment : EtherCAT Ci
URL: a |
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Example3: FD3 communicate with TRIO via Ethercat

1. Devices connection

2. Servo setting

Set synchronizing period of servo driver first. Make sure synchronous clock mode (ECAN_Sync_Clock) is
opened and synchronous cycle (ECAN_Sync_Cycle) = 2ms (value=1). Recommend to use 1ms (value=0) or
2ms (value=1). For 4ms and 8ms, they lose the signification of using Ethercat. Servo supports 1,2,4,8ms
synchronizing period only, even controller can support more. Synchronous point offset (ECAN_Sync_Shift) is
used to adjust the shaking phenomenon when synchronous signal of controller is different with command
signal. Normally, recommend to set to 1. It means 62.5us synchronous signal shift at servo side after received
command signal. The last parameter is synchronous signal lost counting. It counts the times of synchronous
signal from controller to servo.
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{71 KincoServo

Above all parameters setting are valid only after saving control parameters and motor parameters and

reboot.

:EI KincoServo+

l File Communication [Qriver] Motor Tools Help

Basic Operation
Control Loops
Digital IO Functions
Control Modes
Object Dictionary

Driver Configuration

ECAN Configuration

485 Configuration
Scope

Advanced Tuner
Error Display
Error History
Panel Menu

Init Save Reboot
Driver Properties

Load Firmware

e

TPDO
RPDO

Others

{1 ECAN Settings

MNUM | Index Type MName

0* [101801 |uint32 |Vendor ID

1 |[301107 |unt3  |ECAN_Sync
100500 |uint32 Sync_ID
100C00 |uinti6  |Guard_Time

4 8100000 [uints |Life_Time_Factor

5 E00  [uint32  [Node_Guarding_ID

B 10 IM uint32 Emergency Mess_ID

7 101700%]|uint16  |Producer_Heartbeat_Time
8 2F8100 18 CAM Baudrate

g 301101 |uin ECAN_Sync_Cyde

10 |301102 |uintd

ECAN_Sync_Clock

11 |301103 |uintd

ECAN_Sync_shift

12 |301104 |intls

Esync TPDO Diff

7

lfila Communication | Driver | Motor Tools Help

0 |

Basic Operation
Control Loops
Digital IO Functions.
Control Modes
Object Dictionary
Driver Configuration
ECAN Configuration
485 Configuration
Scope

Advanced Tuner
Error Display

Error History

Panel Menu

Init Save Reboot

Driver Properties

Load Firmware

471 Init Save Reboot

Save Contral

Init Control
Parameters

During control servo, if it needs to adjust the performance of servo PI parameters and other parameters,

please refer to servo user manual.
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3. Parameters setting in controller

Use Ethernet cable to connect PC and controller and open Motion Perfect V4 software and choose Direct

Mode for connection.

Bl Edit Search Eile/Progrm Buik/Run Took Windew |Help ST
i

: | 2 Connectin Sync Mode Alt+Shift+C = B8 BE i | @@ F . \ el Motion

. b', é Connect in Tool Mode Alt+Shift+T A . ll E &:% ﬁ z il&j 9 @ % \0.&0& o
EJ Connect in Direct Mode Alt+Shift+D
%5 Disconnect Alt+Shift+U

Connection Settings...

Reset Controller...

- [ Connection
Comdruniatione: i Interface Connection parameters
Enable Features... ) @ Ethernet Description
B Memory Card... © Serial ontroller IP address  192.168.0.250
Load Firmware... n ©pa IP port .23

Reprogram FPGA...
©uss It is default IP of controller, the
IP adress of PC should be same

e Ditecki l
2 at network segment
Connecl Processes...

| & Recernt ~|
Import values...

Drpotisliees [ apply | [Apply&connect «| [ Cancel |
- 2 Apply & Connect in Sync Mode

£ Apply & Connect in Tool Mode
gl Apply & Connect in Direct Mode |

Lock Cantroller...

Unloack Controller...

HMI r

No connection defined | Mo project | €% Disconnected ¥

Click Project New... to create a new project.
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Edit Search File/Program Build/Run Tools Window Help

MCAN ECAT (P904) v2.026

Axis Status: OK | 4, Reset MC |

System: OK 2
Motion i a Halt | Select folder: Project contents:
E i e o “” Downloads e MNa project in selected folder
u Programs b _ﬂ FormatFactory
& Max. Axes: 32 i 4 || Motion Perfect v
A Memory : .H Debug Logs
% VR: 4096 o« Wi EJ
=S TABLE: 512000 | ‘h ==y
7+ Local variables " o
Free program space: 83858608 ! ‘M. RTXC_ File List
4}t Configuration I j Snagit
Connection b ..U Source Insight .
Model name P B [i,.,-llj.zg—-: 5
Product number 2904

Serial number 703
Version 20266
FPGA version 10
Servo period 1000
Date 2000 Jan 01
Time 01:14:49

I Enabled features

I & Communications

% Path: CaUsers\SALESD008\Documents\Motion Perfect vd\Projects\test2

Project Name: : testd]
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After created the project, software will change to sync mode automatically. First, import slave

information file, while Trio controller doesn’ t support import XML file directly, the slave information file needs

to be written already in software when the software is released. Before unsupported, use below guide to

import slave information file EC_EXTEND.TXT. This file can be downloaded in Kinco website.

Ll Motion Perfect v

Project Controller Edit Search |Fi Build/Run Tools Window Help
i -, BD | New.. @@ o Motion
;HEM s—a‘.ﬁ,l e ﬂ z!ﬁ;!ﬂ @l &l 10@9 B
i | Toad e B ! B
Controller Save To Disk...
MCAN ECAT (P904) +2.0264 .
A Status: OK [ Resetn| 2 B Eud+E
System: OK Debug Ctrl+Shift+D
Motion Drive Halt
0stop Gikle ,. bioh I Save Ctrl+S
a | 1y Programs B3 Comy.-
EC_EXTEND Rename
¥ Max. Axes: 32
4 M Merory ¥ Delete...
VR: 4096 Delete All...
TABLE: 512000
“% Local variables e All
Free program space: 8381818 Smniia s
4 3t Configuration Set AUTORUN...
Connection Ethernet 192,
Madel rame MCAN ECAT Run AUTORUN Programs
Product number 2904 @ Stop All (HALT)
Serial number  70%
Version 2.0266

FPGA version 10

Servo period 1000
Date 2000 fan 01
Time 01:34:38

I Enabled features

I & Communications f

Create MC_Config file as below.
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Project Controller Edit  Search

File/Program | Build/Run Tools Window Help

bHS-89

Controller

MCA4N ECAT (P904) v2.0266

Axis Status: OK | 4 Reset M|
System: OK

ﬂ, Motion Drive Halt

stop enable prog

4 |} Programs
@ MC_CONFIG f Il & ?
[r] EC_EXTEND
{# Max. Axes: 32
4 W Memory
% VR: 4096
TABLE: 512000
“F Local variables
Free program space: 8257528
4 32 Configuration
Connection Ethernet 192,
Model name MCEN ECAT|

Product number P94

Load...
Save To Disk...

) ew. NCLEERLL XM

& Edit Ctrl+E
Debug Ctrl+Shift+D

I Save Ctrl+S
54 Copy..

Rename
¥ Delete...

Delete All..

Compile All
Set AUTORUN...

Run AUTORUN Programs

Serial number 703
Version 2.0266
FPGA version io
Servo period 1000
Date 2000 fan 01
Time 01:45:34

| Enabled features

I & Communications

</Entry>
</RxPdo>
</RxPdoa>
<TzPdos>
<TxPdo>
<Index>0</Index>
<Name>TXPDO_PROFILE</Name>
<Entry>
<Name>STATUS WCRD</Name>
<Length>2</Length>
<Flags>0</Flags>
</Entry>
<Entry>
<Name>ACTURL PCS</Name>
<Length>4</Length>
<Flags>0</Flags>
</Entry>

4 L

v [l|Ln: 252 Chr 11 pid:

r
Add New Program

N

Type

& CAM profile

4 [ HMI design
0§ HMI Page

4 (@ [EC61131-3 task
fef Function Block Dia
1 Ladder Diagram
4Ft Sequential Function Chigrt
1 Structured Text

4 ) IEC61131-3 library
feh Function Block Diagram
i Ladder Diagram
i Sequential Function Chart
i Structured Text

Storage: Internal

Name | MC_CONFIG

G

MC4N ECAT | Ethernet 192.168.0.250 | C:\Users\SALES0008\Documents\Motion Perfect vd\Proiects\test]\testL.miov3e
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Set sync cycle time in MC_Config and then save it. The time must be same with servo driver. The others

parameters can be set as default and please refer to related user manual for more details.

EC_EXTEND

/ MC_CONFIG X |

(Al
IP Configuration

EtherCAT

System parameters

Network cycle time:
Devices . Axes
& Add X Remove
Device Slot Slave Profile Axis Address Axis Count IO Address WR Address
0 0 Not Set Not Set Not Set Not Set MNot Set
8] 1 Not Set Not Set Not Set Not Set Not Set

Create a Basic program as below steps of arrow.

2 vtionportect 414 N — | i

Project Controller Fdit Search |FilefProgram | Build/Run Tools Window Help

e b

-, @D F9 New.. @ 1 - Motion
b %39 00 - ~LAESFE% 0RH OX
Load.. =
Controll ; IN_Ci L X L
o :;C4N ECAT (P904) v2.0268 AR 5 (@ add =
V2.l . ufi=lelE) idl Add New Program E‘_‘Q
Axis Status: OK | Reset MC & Edit (LR r_J ‘m
Sysbom: OK Debug Ctrl+Shift+D Type
Motion @ Drive Hakt| ol e B BASIC
stop enable ¥ prog ik A 1] Text
4 | 1y Programs 153 Copy.. 8 MC Cdnfig file
[E] MOTION_CONTROL B 0l Rarii | CAM library
{8l MC_CONFIG b i cAN profile
1] EC_EXTEND K Delete.. || omra ipn
Tl Max. Axes: 32 Delete All... 5 3
4 W Memory I 08 HmIPage
%VR:AOQG T I |« @ 1EC 61130-3 task
&5 TABLE: 512000 emete b Function Block Diagram
*% Local variables Set AUTORUN... L8 Ladde} Diagram
Free program space: 8126456 : .
4 35 Configuration Run AUTORUN Programs ikt Sequeltial Function Chart
Connection  Ethernet 192 (4 Stop All (HALT) bl Structued Text
Model name MC4N FCAT' 4 [ EC 611318 library

Product number P304
Serial number 703

Version 20266
FPGA version 10

Servo period 1000

Date 2000 Jan 01
Time 22:01:47

| Enabled features
| & Communications

fah Functiol Block Diagram
L Ladder Giagram
it Sequentibl Function Chart
&l Structurel Text

Storage: Internal ‘

Name  MOTION_CONTROL \

==
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Write a Ethercat initial program then save and compile. Finally, open a terminal window on channel 0 to
display related information.

10
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[ Motion perfect
Project Controller Edit Search  File/Program Build/Run Tools Window Help

bHS- 200 - LI TRBEENEHSYE % 0a48 O

Controller v QX EC_EXTEND MC_CONFIG & j" MOTION_CONTROL X | -
MEIN ECAT (P09 V20260 HE~ p @90 =48 0838 Pl Edw @PRFIH B

]

Asis Status: OK [ 4 Reset MC| o | ETHERCAT (0,0) 'Ethercat initial -
System: OK ETHERCAT (6,0, 0) '"Put the Ethercat status in a VR(0) wvariable
IF VR{0)=1 THEN ' Print Ethercat status to the terminal 0
PRINT"ETHERCAT IN pre-0OP state™
ELSEIF VR(0)=2Z THEN
PRINT"ETHERCAT IN safe-OF state”
ELSEIF VR(0)=3 THEN

Maotion Drive Halt

stop enable programs

4 | 1y Programs

I T R

5] MOTION_CONTROL B Il 4 1 PRINT"ETHERCAT IN QP state™
{8 MC_CONFIG R ¢ | ENDIF
[1] EC_EXTEND
T3 Max. Axes: 32
4 W Memory

% VR: 4096
TABLE: 512000
“*F Local variables
Free program space: £1.26170
4 3t Configuration
Connection Ethernet 192.168.0.2)

Model name MC4N ECAT
Drndiirt mismhar DG4

Set auto run for this program.

Project Controller Edit Search |File/Program | Build/Run Tools Window Help

i 2 1 Motion
bR %90 e LAHOFE % 0 Q& OX
Load... “‘
Controller e DTION_CONTROL X |
e we  POIA. puas 0ILFAEERO,
Axis Status: OK | 1 Reset M . B
Systerm: OK Debug Ctrl+Shift+D E status in a VR(0) variable =
[ =tatus to the terminal O
Motion Drrive Halt - e aze”
stop enable prog I save Catys
) Eate”
4 | 1y Programs & Copy--
6] MOTION_CONTROL b Il Rename
{8 MC_CONFIG b
X} EC_EXTEND X Delete.. .
T& Max. Axes: 32 Delete All... Pragram Autorun ﬂ
4 W Memory
VR: 4096 . Choose a process for a program to auto-
% TABLE: 52!.2000 Campilc Al / run at controller power-up or leave empty 3
% Local variables Set AUTORUN... to disable auto-run 3
Free program space: #1.26170
4 3% Configuration Run AUTORUN Programs Program Process
Connection Ethernet 1920 @ Stop All (HALT) 5] MOTION_CONTROL i
Maodel name MCAN ECAT
Product number £P904
Serial number 703
Version 20266
FPGA version 10
Servo period 1000
Date 2000 Jan 01
Time 22:43:24
| Enabled features ]

I & Communications

Clear all | | oK H Cancel

11
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Reset motion controller to

apply new configured information and program.

[E Motion Perfect
Project Controller Edit Search File/Program Build/Run Tools Window Help
B R o | gt 4 Moti
PEHR-®¥2 00O - BB TREBEENBO % 06&a & O
Controller v o x EC_EXTEND MC_CONFIG &/ MOTION_CONTROL X | v
MENEEAT (F900) 2 0266 M- 4 2B90 AN OPIR, P 1 a2 0BRF A
Axis Status: OK 0 ETHERCAT(0,0) 'Ethercat inirtial - - i
System: OK 1 ETHERCAT (6,0, 0) '"Put the Ethercat status in a VR(0) wvariable W
’ M IF VR(C)=1 THEN ' Print Ethercat status to the terminal 0
Motion Drive Halt ™ PRINT"ETHERCAT IN pre-OF state”
stop enable ! programs 4 EIF VR(0)=2 THEN
5 INT"ETHERCAT IN safe-0OF state”
4 | 1y Programs 6 ELSEIL (0)=3 THEN
[] MOTION_CONTROL b W1 W o (|| 7 JERCAT IN OF state™
{8 MC_CONFIG boooy 8 ENDIF
[1] EC_EXTEND 1
T3 Max. Axes: 32 Motion Perfect v4 ﬁ
4 W Memory —
% VR: 4096 IO Reset controller
TABLE: 512000 ;
“*F Local variables £
Free program space: 8126170 This will terminate communications with the controller,
a3 Configuration stop all motion and reset the controller,
Connection Ethernet 192.168.0.2) Doyl wish:t icontinue?
Model name  MC4N ECAT .
Product number P04 I e |I| =
Serial number 703 ||
Version 20266
FPGA version 10
After successful reset, the frame like below (it needs 2min at least for this controller when reset and
power on). At the middle area, it is project information file. At left side, it shows the status of controller and
slave driver. At right side, it shows the information in window channel O that the Ethercat initial program has
been executed successfully and the system has found Kinco FD slave which is in Ethercat OP state (Operation
state) also.
e . ©

Project Controller Edit Search File/Program Build/Run Tools Window Help i L
] @, @D = . o | a® P - Motion
bEHR-®9 QO xl § TRBEELABLTIE R 64 05
Controller ~ax EC_EXTEND MC_CONFIG &/ MOTION_CONTROL X | % |Channel #0 > ax
MC4N ECAT (P904) v2.0266 L o 2 : A B m. =g Terminal  Edit
S O‘?h Ha-  sa@do o S OBQPR[A b uEas 0@IPFRIETE{: EtherCAT State: Inmit (0)
Gili ETHERCAT (0, 0) 'Ethercat initial g s — o |lEtnerCaT state: Dre-Operaticnal (0)
System: OK ETHERCAT (6,0,0) 'Put_the Ethercat status in a VR(0) variable illzchercat srace: safe-Operaticnal (0)
IF VR{D}= Prosect Check Stat EtherCAT State: Operational (0)
Motion Drive Halt BRINT il L . EtherCAT Configuration (0):
stop enable “# programs ELSEIF VE A Kinco FD: 0 : 1 : 1 (9:0:0)
el 4 Summary = Kinco_FD: 1 : 3 : 3 (2:0:0)
4 |1 Programs & ELSEIF VR et ETHERCAT IN 0P state
5] MOTION_CONTROL b 1 i v ()| 7 _ ERINT ontroller
|8 MC_CONFIG Py 3 ENDIF Type: MCAN ECAT
(0] EC_EXTEND Firmware version: 2.0266
T Max. Axes: 32 Serial Number: 703
[ % Memory Praject

| ¥ Configuration

Cormnpiling MC_C!
Linking MC_CON
Pass=1
Pass=2
Pass=3
Pass=4

Linking MOTION_
Pass=1
Pass=2
Pass=3
Pass=4

Compiling MOTIO!

Name: testl
File: C:\Users\SALESD008\Documents\Motion Perfect vd\Projects\testl\testl.mpy3prj
Controller Type: MCAN ECAT

Praject Check Statistics
Items on controller: 3
Items on PC side: 3
Items that are same: 3
Ttems that have differences: 0
Ttems copied from PC to controller: 0
Ttems copied from controller to PC:0
Merged items: 0
Removed items: 0

[] Do not display status window in future

@ -
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By intelligent ID, it is able to monitor more information about Ethercat network.

13
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As below, master station has connected two slave stations successfully and distributes the axis to 0 and 1.

And master station regards the control mode of slave station as default is position mode.

Project Controller Edit Search

bH2-29 H0-

Controller *aXx

MC4N ECAT (P904) v2.0266

Axis Status: OK

System: OK
Motion Drive Halt
stop enable ! programs

4 | 1y Programs
[] MOTION_CONTROL b Il W o (
# MC_CONFIG Py
[1] EC_EXTEND
T3 Max. Axes: 32
I % Memory
| 3% Configuration

Pass=1

Pass=2

Pass=3

Pass=4

%[Process 21:Program MOTION_CONTROL] - Ru
Connected to Ethernet, 192.168.0.250

ETHERCAT slot O - EtherCAT cable or network nc

%[Process 21:Line 7] (21) - Program is stopped

Meodify STARTUP Program | [ Browse database...

Doubile click icon of slave drivers, it will show inforamtion about this salve station.

14

File/Program Build/Run Tools Window Help
MR i | @® i ” Motion
IG < rﬂ EEEI{} %g 2’ % 0@% @stop
EC_EXTEND NFIG &/ MOTION_CONTROL X | ¥
[ [ 23 (% 0 o : s B i ===
HS d L2 1 9 € te“igeni-dnves' »* O X
0. ETHERCAT(0,0) 'Ethercat inits A
1 ETHERCAT (6,0, 0) 'Put the Ethercat Slot O - EtherCAT
2 IF VR(0)=1 THEN ' Print Ethercat 4
3 PRINT"ETHERCAT IN pre-0OF stat¢ X m
4  ELSEIF VR{0)=2 THEN Disgiam
5 PRINT"ETHERCAT IN safe-CF staj = =
3 ELSEIF VR(0)=3 THEN Master state: Opera‘tlona[ -
T PRINT"ETHERCAT IN QP state™
8 ENDIF Address: 1 2
= -
Lok :
‘ »
Ln: 8 Chr: 5 pid: Axis: o 1
= — e e |
Output e e - X
Compiling MC_CONFIG i
Linking MC_CONFIG Dirives
Pass=1 « - -
Pass=2 Axis | Ctrl Mode Model Pos Alias Configured
Pass=3 50 |EthCAT Pos 0o 1 1
Pass=4 B 1 |EthCAT Pos 1 {0 |2
Compiling MOTION_CONTROL
Linking MOTION_CONTROL

[
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Intelligent drives
Slat 0 - EtherCAT

Diagram

Master state:  Operational +

Address: 1

Drives

Axis Ctrl Mode Model Pos Ali
0  EthCAT Pos 0 1
1 EthCAT Pos 1 0

Hardware ver. V1001

[ Fault

] Voltage Enahkled
Quick Stop

[[] Switch On Disabled
[] Warning

[ Internal Limit Active
] Mode Specific
] Mode Specific
W] Manufacturer
] Manufacturer

[ Fault Reset

15

T [l Terminal Edit
EtherCAT detice @ slot 0, ade cEx
EtherCAT Info Control Flags Movement
Position 0 Mask: $0006 Controller
Alias 1 [ switch On [ Halt 2146973508 Position (MPOS * UNITS)
e 1 Enable Voltage [] Mode Specific ]
] Quick Stop [] Reserved Drive
State Operational [] Enable Operation [] Manufacturer 2146973508 Position
Dol [] Mode Speciﬁc [[] Manufacturer o] Velosity
VendorID $00681168 ] Mode Spec!ﬁc [ Manufacturer
[[] Mode Specific [] Manufacturer o Torque
Vendor ? [] Fault Reset [] Manufacturer
Product code $04570862 |
Status Flags
Madl 2 Mask 34231
evision SO1FA005E Ready To Switch On  [] Manufacturer
Serial number 0 [[] Switched On W] Remote
Software ver. FD201610121634-EtherCAT ] Operation Enabled  [] Maode Specific
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Double click icon of master station and click Next to collect a report about initial information of

Ethercat network. This report can show the configuration of network as a reference.

ligent drives ¥ % § — — =00
g [ Collect EtherCATDiagl:)sl‘lglnfo. T rImmY l - e
ot 0 - EtherCAT
Configure diagnostic info collection options
Jiagram
Master state: Operational = Gt -Deices
Address: . . Collect Name Position Configured
=l Report a 4
o i E
I :
Axis: 1] 1
@
Global Sections Sections Per Slave
o Al Name All Name
Axis Ctrl Mode Model Pos Alias Configl)
= o EthCAT Pos 0 1 1 System Error SII Configuration
o1 EthCAT Pos 1 0 5 Unit Error ESC Configuration
Netwark Configuration Synchronization
EtherCAT Error Log SDO Configuration
MDP Configuration
g
Slave Diagnosis
Configuration
odify STARTUP Program | [ Browse database... @ Default () Custom:
%[Process 21:Line 7] (31) - || [ Rl P
[ » —
EtherCAT Diagnostic Info Report
Configure 4 Master @ Slot 0 £
Collect 4 System Error |;
There are no current system errors. |
=) Report 4 Unit Error
There are no current unit errors.
4 Network Configuration
Berve period: 2000 ms
Connecticon to glaves is COK
Master state: 3 - Operaticnal
Humber of slaves: 2
4 FtherCAT Error Log
Error Log Entry Count: 1
Entry: 0 Address: -1 Code: O0x1000E Count: 1
, Slave @ Slot: 0 Position: 0 Address 1
Model: [0x04570862) Vendor: (0x00681168)
| 4 SII Configuration
5IT Ox0008 = 0x0063116E8 (Vendor ID (LSW))
5IT Ox000R = 0x04570862 (Product Ceode)
5IT 0x000C = 0x01F4008BE (Revision Number)
S5IT O0xODO00E = 0x00000000 (Serial Number)
4 ESC Configuration
4 Status
ESC 0x0130 = 0x0008 (AL Status) - Operational (noc errcr)
ESC 0x0134 = 0x0021 (AL Code) - Slave needs INIT Y.
4l |ld
== Back | [ Send as email | [ Clase
— =

16




KINCO 37 i 52 A 8

At the same time, it can be found in Kincoservo software that the master has configured PDO to driver
and connected with driver successfully. In others table, it shows that if there is sync data or not. If
non-zero value is changing continuously, it means there is sync data and is updating also. Meanwhile,

if the statue LED of Ethercat on driver is on constantly, it means under operation state.

File Communication [Driver| Motor Tools Help EE e |
, | _ |
D D“‘] E ﬁ { Basic Operation
Control Loops »
Digital IO Functions {71 ECAN Settings =0 e
Control Modes 3 NUM [Index  |Type  |Name Value [ Unit
Object DiCﬂOI’IEf’y 0% 101801 |uint32 Veﬂd_or D 00681168 |HEX
: : 1 |301107 |unt3  |ECAN_Sync OE | HEX I
Driver Configuration A ; 7 100500 |unt3e  |Gync 1o TR |
ECAN Configuration v TPDO 3 |100C00 |uintle  |Guard Time 77772 |DEC
| 7
485 Conﬁguration ‘ RPDO 4 100000 |uint8 Life_Time_Factor 22722 |DEC ol |y
Scope ‘ Others « I TPDOSet =1
Advanced Tuner Tpoo1 | Tooz| TPoo3| TPDO4| TPoOs| TPoOS| TPDO7| TRDOB|
Error Display NUM | Index Type Name Value | Unit
EriarFetony 0 |1A0000 |uints Group_TX1_PDO 2|DEC
1 1A0001 Juint32 TX1_PDO1 60410010 HEX
Panel Menu X 2 |1A0002 |uint3z  |meiPDO2 50640020 HEX
Init Save Reboot 3 1A0003  |uint32 TX1_PDO3 G0FDO010 | HEX
s e il 1A0004  |uint32 TX1 PDO4 B0F40020 | HEX
=
. E 3 1A0005  |uint32 TX1_PDO35 00000000 |HEX
Load Firmware ul I 1annng liintz2  |Tvi onos nnnnnnanl ey
¢ £ RPDOSet
| ReD03 | RPDO4 | RPDOS | RPDOS | RPDO7 | RPDOS |
NUM |Index Type MName Value | Unit
0 uints Group RX1 PDO 2[DEC
1 150001  [uint32 RX1 PDO1 60400010 HEX
2 160002 [uint32 RX1 PDO2 BO07A0020 |HEX
3 150003 fuint32 RX1 PDO3 GOFFO020 | HEX
) 160004 [uint32 RX1 PDO4 00000000 |HEX
3 150005 [uint32 RX1_PDO3 00000000 HEX
a8 160006  [uint32 RX1 PDO6& 00000000 |HEX
7 160007 [uint32 RX1_PDO7 00000000 HEX
8 160008 [uint32 RX1 PDOS 00000000 |HEX
5 140001  [uint32 RX1_ID 77777 | HEX
10 140002  [uintd RX1_Transmission 77277 | DEC
1 140003 [uint1d RX1_Inhibit_Time 77177 | DEC

According to information above, it indicates that the motion controller connects with drivers
successfully via Ethercat.
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