SD100 Servo Drive Manual

Introduction

Manual Introduction

B Basic Terms

The following terms in this manual are defined as follows unless stated in advance:
®  Servo motor or motor: V7E series servo motor (permanent magnet synchronous motor).
®  Servo drive: SD100 series servo motor controller.

®  Servo system: Servo drive with servo motor.
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H  DI/DO terminal logic

In this manual, the input terminals of the servo drive are all low when not externally closed, and high

when externally closed..
® Low level (OFF)

® High level (ON)——switch closed (ON)

® Rising edge (1)

switch disconnected (OFF)

switch disconnected to closed

® Falling edge (]) ——switch closed to disconnected

‘We are always committed to upgrading and improving our products, therefore, the information
provided here is subject to change without prior notice. For the latest news, please pay attention to
Veichi official website.
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The following signs are used in this manual regarding safety, whose contents are very important. Please
abide by them whenever and wherever.

A Danger

Failure to operate as required can lead to serious injuries and even death.

& Caution

Failure to operate as required can lead to minor or moderate injuries, and equipment damage.
1.1 Safety Precautions

This chapter explains the safety precautions to be observed during installation, wiring, operation,
maintenance and inspection.

® Make sure that the power supply voltage is the same as the rated voltage of the servo drive, otherwise
there is a risk of injury, fire, or damage to the drive.

® Do not connect the input power cable to the output terminals or the drive will be damaged.

® The drive cannot be tested for insulation withstand voltage, and a megohmmeter cannot be used to test
the drive's control circuit.

® The drive must be connected to the motor in the correct phase sequence or it will cause the drive
malfunction or damage.

@ Disconnect the motor load and run the motor alone before test running the servo motor to avoid
accidents.

@ Make sure that the power supply can be disconnected from the drive via the emergency stop switch at
any time before the machine starts running.

@ Set the appropriate parameters before operation, otherwise the drive may operate incorrectly or act in an
unanticipated manner due to the load.

@ Please let an electrical engineer carry out the wiring work, otherwise there is a danger of electric shock or
fire.

® Do not touch the conductive parts directly, and the output cables of the drive should never be connected
or short-circuited to the casing, otherwise there is a risk of electric shock or short circuit.

® Disconnect the power and wait 20 seconds before rewiring the drive, otherwise there is a risk of electric
shock.

@ Contact current can be up to 0.5mA, be sure to take reliable grounding measures, otherwise there is a risk
of electric shock.

® Do not touch the heat sink or external braking resistor during operation, otherwise burns may occur due
to high temperature.

® Be sure to install an overcurrent protector, leakage current protector, and emergency stop device, and
make sure they are effective after wiring is completed, otherwise there may be a risk of electric shock,
injuries, and fire.

® [eakage current may exceed 0.5mA during operation of the drive, be sure to use a reliable grounding and
ensure that the grounding resistance is lower than 10€2, the conductivity of the PE grounding conductor
and the phase conductor is the same (with the same cross-sectional area).

® The components inside the drive contain heavy metals so the drive must be disposed of as industrial

waste after being scrapped.
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1.2 Product Confirmation Precautions

The package contains the machine you ordered and the SD100 Servo Drive
Manual (simplified version). Please check the nameplate model number of the
servo motor and servo drive.

Please check the whole appearance of the machine and whether there are any
damages during the transportation. If you find any object omission or damage,
please contact us or your supplier as soon as possible.

Check the product against
the order

Check if the product is
damaged in any way

Check if the servo motor
rotary axis is running
smoothly

If you can turn it gently by hand, it is normal (except the servo motor with
contacting brake).

1.3 Transportation and Storage Precautions

Do not store or place the product in the following environments, as this may result in fire, electric shock,

or damage to the machine.

® Places exposed to direct sunlight, where the ambient temperature exceeds the storage temperature, where
the relative humidity exceeds the storage humidity, where there is a large temperature difference or
condensation, places close to corrosive gases or flammable gases, places with much dust, dirt, salt, and
metal dust, places where there are drips of water, oil, and medicines, and places where vibrations or
shocks can be transmitted to the main body. Do not hold the cables or motor shafts for handling, as this
may result in injuries or malfunctions.

® Do not overstack this product during handling or storage as this may cause injuries or malfunctions.

1.4 Installation Precautions

® Do not install this product in a place with splashed water or in a place where corrosion is likely to occur.

® Do not use this product near flammable gases and combustibles as there is a risk of electric shock or fire.

® Do not sit on this product or place heavy objects on top of it, as this may result in injuries.

® Install this product in a cabinet that provides fire protection and electrical protection, otherwise it may
cause a fire.

® Do not clog the suction and exhaust ports or allow foreign objects to enter the product, as this may cause
malfunction and fire due to deterioration of the internal components.

® Be sure to comply with the requirements for the installation direction, otherwise it may result in
malfunction.

® Make sure to maintain the specified spacing distance between the servo drive and the inner surface of the
electrical cabinet and other machines during setting, otherwise it may result in fire or malfunction.

® Do not inflict excessive shock as it may result in malfunction.

nsa
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1.5 Wiring Precautions

® Do not connect a DC power supply to the servo drive's output terminals U, V, and W, or it may result in
injuries or fire.
® Please connect the output U, V, W of the servo drive and U, V, W of the servo motor directly. Do not use
an electromagnetic contactor on the way, otherwise it may result in abnormal operation and
malfunction.
® Please connect the power supply terminals and motor terminals firmly, otherwise it may result in fire.
® Do not route the power and signal cables through the same pipe or bundle them together. They should be
separated by 30 cm or more during wiring.
® Please use twisted shielded cables for signal and encoder cables, and ground both ends of the shield.
® High voltage may remain inside the servo drive even if the power is turned off, so do not touch the power
terminals for a while (within 20 seconds).
® Make sure that the indicator light is off before checking.
® Do not turn the power on/off frequently. If it is necessary to turn the power on/off repeatedly and
continuously, keep it to no more than once a minute.
® Since the power supply of the servo drive has a capacitor inside, there is a large charging current
(charging time of 1 second) flows when the power supply is ON/OFF. Therefore, if the power supply
is turned ON/OFF frequently, the performance of the main circuit components inside the servo drive
will be degraded.
® Please observe the following precautions when wiring the main circuit connectors.
» Remove the connector from the servo drive during wiring.
» Only one wire can be inserted into one of the connector's wire sockets. When inserting a wire, do not
short-circuit the core wire to neighboring wires.
» Please wire the machine correctly and reliably, otherwise it may result in control loss, injuries or
malfunction of the motor.
» Make sure to use the specified power supply voltage, otherwise the machine may be burned out.
» When using the machine under poor power conditions, make sure that the input power is supplied
within the specified voltage variation range, otherwise the machine may be damaged.
» Install a safety device such as a circuit breaker to prevent short-circuiting of external wiring, which
may result in a fire.
® When in the following places, take adequate and appropriate shielding measures, otherwise the machine
may be damaged:
» where interference is generated due to static electricity;
» where strong electric or magnetic fields are generated;
» where radiation may be present;

» where power lines are present in the vicinity.




Pre-use Safety Precautions SD100 Series Servo Drive Manual

1.6 1.6 Operation Precautions

® Release all the load on the servo motor during test operation (disconnected to the drive shaft) to prevent
accidents, otherwise it may result in injuries.

® Never touch the rotating part of the servo motor while it is running, or it may result in injury.

@ Set the user's parameters that are consistent to the machine when installing the servo motor on the
machine and starting operation. If the operation is started without such parameters, the machine may go
out of control or malfunction.

® When home return is performed, the signals for positive limit (P-OT) and negative limit (N-OT) are
invalid.

® \When a servo motor is used on the vertical axis, a safety device should be installed to prevent the
workpiece from falling under alarm or overtravel. Also, make sure there is a stop setting to lock servo
during overtravel to prevent the workpiece from falling.

@ Be sure to set the correct inertia ratio when online auto-tuning is not used, otherwise it may result in

vibration.

® When the power is turned on or off for just a second, the heat sink, the external braking resistor, the

motor, etc. of the servo drive are all at a high temperature, so do not touch them or users may be
burned.

@ Extreme parameter adjustments and setting changes can result in unstable servo system operation, so do

not set unreasonable parameters as this may result in injuries.

® When an alarm occurs, reset and restart operation after troubleshooting the problems and, or it may result

in injuries.

® Do not use the holding brake of the motor for usual braking, otherwise it may cause malfunction.

1.7 Maintenance and Inspection Precautions

® The operation of turning on and off the power supply should be carried out by a specialized operator.

® When performing the insulation resistance test of the drive, please disconnect all circuits beforehand,
otherwise it will result in drive malfunction.

® Do not use gasoline, thinner, alcohol, acidic and alkaline detergents to avoid discoloration or damage to
the casing.

® Please transfer the user parameters to the new servo drive when replacing the servo drive, and then restart
the operation, otherwise the machine may be damaged.

® Do not change the wiring under power, otherwise it may result in electric shock.

® Do not disassemble the servo motor, otherwise it may result in electric shock or injuries.

—
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1.8 Maintenance and Inspection of Servo Units

The servo system is composed of a number of parts and components, and only when all parts and

components are functioning properly can the system fulfills properly its functions. For the mechanical parts

and electronic parts, certain pieces need to be maintained, and must be regularly checked or replaced

according to their service life in the light of actual use, to ensure normal operation of servo motors and servo

drives for a long period of time.

1.8.1 Servo Motor Overhaul

Servo motors do not contain brushes, so only simple daily overhauls are required. Please note that the

maintenance periods shown in the table are just for your information. Please plan out the most suitable

maintenance period based on the actual usage conditions and environment of the servo motor.

Check vibration

Table 1-1 Servo motor overhaul details

No louder or stronger than

Daily Based on tactile and auditory senses
and sound usual.
Check Based on Wipe with a cloth or sweep with an
appearance defacement air gun.
Disconnect from the servo unit and
Measure measure the insulation resistance When it is I0MQ or below,
. . At least once a .
insulation with a 500V megohmmeter. please contact our
. ear . . .
resistance Y Resistance value over 10MQ is maintenance department.

normal.

Replace oil seals

At least once
every 5000
hours

General
overhaul

At least once
every 20,000
hours or 5
years

Please contact our agent or
technical support department.

Servo motor with oil seal
only

1.8.2 Servo Drive Overhaul

The servo driver unit does not need a daily overhaul, but at least once a year. See Table 1-2 for specific

maintenance details.

[ ]
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Table 1-2 Servo drive overhaul details

Clean with cloth
Appearance overhaul At least No garbage, dust, oil, etc.

or an air gun

once a

Loose screws year No loose terminal block and connector screws Tighten them.

1.8.3 General Standard for Replacing Internal Parts of Servo Units

Electrical and electronic parts are subject to mechanical wear and aging. Please carry out regular
maintenance to ensure safety.

In addition, please contact our agency or sales office based on the approximate replacement interval in

Table 1-3, and we will judge whether replacement parts are necessary after investigation. The user parameters

will be reset to the factory settings after the servo unit is repaired by our company, so be sure to restore the

settings before running the unit.

Table 1-3 Servo drive inner part replacement

Smoothing capacitor Every 7 to 8 years Ambient temperature: annual
Alumi lectrolvti average 30°C
uminum electrolytic
vt Every 5 years Load ratio: below 80%

it PCB
capacttors on Running rate: below 20 hours/day
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2.1 Servo Drive Introduction

2.1.1 Servo Drive Nameplate and Model Description

[ SD | Sewo

100

110 11A
210 21A
300 30A
400 40A
800 80A

20 G —
A Serial encoder
P Pulse
C CANopen
E EtherCAT
G 48V
VEICHI
ki e SRS Gt 2 Servo model
MODEL | SD100-110G-CA Input power
INPUT | 24V-72VDC — specification
OUTPUT | Continuous Current 11Arms
PEAK Current 3sarms “T— Output power
SN specification
LT
[Ire—

o

Figure 2.1 Nameplate and model description
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2.1.2 Technical Specifications

Electrical Specifications

Table 2-1 Input voltage and output current of the drive

SD100-110GoA 24-72 11 33
SD100-210GoA 24-72 21 63
SD100-300GoA 24-72 30 90
SD100-400GoA 24-72 40 120
SD100-800GoA 24-72 80 240
SD100-110GoA-2 24-72 11(dual axis) 33
SD100-210GoA-2 24-72 21(dual axis) 63

Basic Specifications

Table 2-2 Drive specifications

Voltage range 24V~T72V
MOSFET PWM controlled, sine wave current drive mode

Control mode

Encoder feedback

Serial encoder: absolute encoder Environmental condition

Environmental condition

Working temperature

0°C~55°C(dereate to use between 55°C~60°C)

Storage temperature

-20°C~65°C

Working humidity Below 95%RH (No freezing, no condensation)
Storage humidity Below 95%RH (No freezing, no condensation)
Vibration 4.9m/s?

Impact 19.6m/s?

Protection level 1P20

Altitude

Below 1000m (derate between 1000m to 2000m)

Others

No electrostatic interference, strong electric field, strong
magnetic field, radiation, etc.

Input signal

Working voltage range: DC24V+20%.

Input mode: common collector input, common emitter input
4 channels of signals are available for function input and
positive/negative logic are changeable.

3 Working voltage range: DC5V~DC30V

% Output signal Output mode: photocoupler output (isolated)

o 2 channels of signals are available for function output and

= positive/negative logic are changeable.

a3 1:5000 (the lower limit of speed control range is the value under
& 8| Speed control range

non-stop operation at rated torque load)
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Load fluctuation Below +0.01% of rated speed (load fluctuation: 0% to 100%)
Speed Voltage .
P . € . 0% of rated speed (voltage fluctuation: £10%)
pulsatio | fluctuation
n rate Temperature Below +0.1% of rated speed (temperature fluctuation: 25°C +
fluctuation 25°C)
. Internal speed setting, acceleration/deceleration setting, zero
Functions i
speed clamping, speed control output and others.
Torque control accuracy +1% (reproducible)
% Tg . Internal torque setting, torque filtering, single trigger, torque
5 g| Functions
2 8 control output and others.
o 485 Modbus protocol
8 CiA-301 V4.02: CANopen application layer and communication
]
2 CAN protocols
g DSP-402 V2.0: drive and motion control sub-protocols
© =l ysB USB 2.0 Type-C port for PC (12Mbps)
Display 3 LED indicators (ERR, RUN, PWR)
Regenerative processing External
. Overcurrent, overvoltage, undervoltage, overload, regeneration
Protections i .
fault, encoder disconnection, etc.
- . Intelligent setting, alarm recording, JOG operation, inertia
Auxiliary functions . .
detection, FFT analysis, etc.
Feedforward compensation 0%~100%
Command pulse Three types of commands: "Pulse + Direction", "CW + CCW
2 | pattern Pulse Sequence", and "A and B Phase Quadrature Pulse".
_ E— Input pattern Linear drive, open collector
<] =
=] <
§ E Maximum input Differential input: high-speed 4Mpps max.
'5 8§ | frequency Open collector: 200Kpps max.
Z
£ Basic configurations such as position command selection,
electronic gear setting, gear backlash compensation, home
Functions return, positioning control output, etc., and position control
functions such as low-frequency suppression and model tracking
control.

2.1.3 Drive Installation Dimensions

SIZE A: SD100-110G, SD100-210G

SIZE B: SD100-300G, SD100-400G

SIZE C: SD100-110G-2, SD100-210G-2
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=
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Figure 2.2 Drive profile diagram

=Y

Table 2-3 Correspondence between external dimensions and installation dimensions of the drive

SIZE A 75 119.5 33 1135 | 20 1135 15 3 4-M4
SIZEB 90 175 335 169 23 169 155 3 4-M4
SIZEC 90 202 335 196 22 194 155 3 4-M4
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2.2 Servo Motor Introduction

2.2.1 Servo Motor Naming Rules

VIE— L 06

——{ Mark | Braketype |

Low

!

06 06x06
08 08%08

48V

H

G—_R40

R20 0.2kW
R40 0.4kW
R60 0.6kW
R75 0.75kW

f

Direct out for
power cables,
Y plug-in
terminals for
encoder cables
Power cable
with 0.5m

U adapter, encoder
cable with plug-
in terminals

1 w/o holding
brake
2 With holding
brake

Motor
parameter

SN code

Q 17-bit single-
turn magnetic
encoder
R 17-bit multi-turn
magnetic
encoder
30 3000rpm
o, e 8. C€ Bl
model [Model: VISLOSO- NSt

03 W 127 Nm 3000 P
v 108 A 20
owy 81 s £ 6T [o5I0]
Suzhou Veichi Electric Co.Ltd  TBA¥
S 3120280090N103420847 (8]

Figure 2.3 Motor model and nameplate information
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2.2.2 Servo Motor Component Description

The left side shows the non-contracting motor structure and the right side the contracting motor.

Figure 2.4 Motor diagram

2.2.3 Motor Specifications

Motor Mechanical Characteristics and Specifications

Table 2-4 Motor mechanical characteristics and specifications

Work mode Continuous
Vibration 49m/s2(5G) or below during rotating, 24.5m/s2(2.5G) or below during stop
Insulation resistance 48V DC, >10MQ
Ambient temperature | -20°C~40°C

Ambient humidity 20%~80% (no condensation)
Excitation mode Permanent magnet

Installation Flange

Heat resistance gr Class F

Insulation voltage AC1500V for 1 minute (200V)

Motor Rating Specifications

Table 2-5 Motor specifications

Rated power (W) 200 200 400 400
Rated torque (N-m) 0.64 0.64 1.27 1.27
Max. torque (N-m) 1.92 1.92 3.81 3.81

Rated current (Arms) 5.3 53 10.6 10.6
Max. current (Arms) 159 15.9 31.8 31.8
Rated speed(rpm) 3000 3000 3000 3000
Maximum speed (rpm) 4000 4000 4000 4000

=
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Torque coefficient (N-m/Arms) 0.12 0.12 0.12 0.12
Rotational inertia (10 kg'm?) 0.18 0.2 0.34 0.36
Allowable radial load (N) 76 76 76 76
Allowable axial load (N) 53 53 53 53
Rated power (W) 600 600 750 750
Rated torque (N'm) 1.91 1.91 2.4 2.4
Max. torque (N-m) 5.73 5.73 7.2 7.2
Rated current (Arms) 15.8 15.8 19.9 19.9
Max. current (Arms) 47.7 47.7 60 60
Rated speed(rpm) 3000 3000 3000 3000
Maximum speed (rpm) 4000 4000 4000 4000
Torque coefficient (N-m /Arms) 0.12 0.12 0.12 0.12
Rotational inertia (10 kg-m?) 0.51 0.53 1.02 1.13
Allowable radial load (N) 248 248 248 248
Allowable axial load (N) 76 76 76 76
Rated power (W) 1000 1000 1200 1200
Rated torque (N'm) 3.18 3.18 3.82 3.82
Max. torque (N-m) 9.54 9.54 11.46 11.46
Rated current (Arms) 21.2 21.2 28 28
Max. current (Arms) 63.3 63.3 84 84
Rated speed(rpm) 3000 3000 3000 3000
Maximum speed (rpm) 4000 4000 4000 4000
Torque coefficient (N-m /Arms) 0.11 0.11 0.11 0.11
Rotational inertia (10 kg'm?) 1.34 1.45 1.63 1.74
Allowable radial load (N) 248 248 248 248
Allowable axial load (N) 76 76 76 76
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Rated power (W)

Rated torque (N'm) 4.76 4.76 4.8 4.8
Max. torque (N-m) 14.28 14.28 14.4 14.4
Rated current (Arms) 35 35 38.7 38.7
Max. current (Arms) 105 105 116.1 116.1
Rated speed(rpm) 3000 3000 3000 3000
Maximum speed (rpm) 4000 4000 4000 4000

Torque coefficient (N-m /Arms) 0.11 0.11 - -

Rotational inertia (10*kg-m?) 1.94 2.05 10.51 12.65
Allowable radial load (N) 248 248 248 248

Allowable axial load (N) 76 76 76 76

Rated power (W) 400 400 600 600
Rated torque (N'm) 1.27 1.27 1.91 1.91
Max. torque (N-m) 3.81 3.81 5.73 5.73
Rated current (Arms) 21.2 21.2 31.6 31.6
Max. current (Arms) 63.6 63.6 94.8 94.8
Rated speed(rpm) 3000 3000 3000 3000
Maximum speed (rpm) 4000 4000 4000 4000
Torque coefficient (N-m /Arms) 0.05 0.05 0.06 0.06
Rotational inertia (10 kg-m?) 0.34 0.36 0.51 0.53
Allowable radial load (N) 76 76 248 248
Allowable axial load (N) 53 53 76 76

Note: # stands for 17-bit single-turn absolute encoder (Q) or 17-bit multi-turn absolute encoder (R)
A stands for motor outlet mode U or Y.

2.2.4 Electrical Specifications for Contracting Motors

Table 2-5 Electrical specifications for holding brake motors

V7E-L06G-R2030-#2A
V7E-L06G-R4030-#2A

V7E-L08G-1R030-#2A
V7E-L08G-1R230-#2A

V7E-LO6E-R4030-#2A >1.5
V7E-L06G-R4030-#2A
V7E-LO6E-R6030-#2A
V7E-L08G-R7530-#2A
V7E-LO8E-R7530-#2A

>3.8

DC24

<80

<100
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V7E-LOSG-1R530-#2A | | | |
Note: # stands for 17-bit single-turn absolute encoder (Q) or 17-bit multi-turn absolute encoder (R)

A stands for motor outlet mode U or Y.

2.2.5 Servo Motor Installation Dimensions

(1500)
(1500)
-

:

(16. 5)
[y

LR
4= A through-hole [m[;[] E ;
®B N

"

®S h6
®C h7
O

Ly

-l

Figure 2.5 Servo motor installation dimensions

Table 2-6 Dimensions of different motor models

V7E-L06G-R2030-#1A
V7E-L06G-R2030-#2A
V7E-L06G-R4030-#1A
V7E-L06G-R4030-#2A
V7E-L06G-R6030-#1A
V7E-L06G-R6030-#2A
V7E-L08G-R7530-#1A
V7E-L08G-R7530-#2A
V7E-L08G-1R030-#2A 6.6 | 90 | 70 19 8
V7E-L08G-1R230-#2A
V7E-LO8G-1R530-#2A

55 70 | 50 14 6.5

M5
Depth:10

Note: # stands for 17-bit single-turn absolute encoder (Q) or 17-bit multi-turn absolute encoder (R)

A stands for motor outlet mode U or Y.

V7E-L06G-R2030-#1A 110.5 80.5
V7E-L06G-R2030-#2A 141.5 111.5
60 30 5 5 11
V7E-L06G-R4030-#1A 129.5 99.5
V7E-L06G-R4030-#2A 160.5 130.5
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V7E-L06G-R6030-#1A 148.5 118.5
V7E-L06G-R6030-#2A 179.5 149.5
V7E-L08G-R7530-#1A 147 112
V7E-L08G-R7530-#2A 179 144
V7E-L08G-1R030-#1A 161 126
V7E-L08G-1R030-#2A 193 158 15.
V7E-L08G-1R230-#1A 80 179 144 3 6 5
V7E-L08G-1R230-#2A 211 176
V7E-L08G-1R530-#1A 179 144
V7E-L08G-1R530-#2A 211 176

Note: # stands for 17-bit single-turn absolute encoder (Q) or 17-bit multi-turn absolute encoder (R)

A stands for motor outlet mode U or Y.

2.3 Servo System Configuration

Table 2-7 Servo system configuration

V7E-L06G-R2030-#1A
SD100- 200 0.64 53 3000
V7E-L06G-R2030-#2A
110G- 11
N V7E-L06G-R4030-#1A
o 400 1.27 106 3000
V7E-L06G-R4030-#2A
V7E-L06G-R6030-#1A
600 1.91 15.8 3000
SD100- V7E-LO6G-R6030-42A
210G- 21
SA V7E-LO8G-R7530-#1A
750 2.38 19.9 3000
V7E-L08G-R7530-#2A
SD100- V7E-L08G-1R030-#1A 3.18 21.2
300G- 30 1000 3000
A V7E-L08G-1R030-#2A 3.18 21.2
V7E-L08G-1R230-#1A 3.82 28
SD100- 1200 3000
V7E-L08G-1R230-#2A 3.82 8
400G- 40
A V7E-LO8G-1R530-#1A 476 35
. 1500 3000
V7E-L08G-1R530-#2A 476 35

Note: # stands for 17-bit single-turn absolute encoder (Q) or 17-bit multi-turn absolute encoder (R)

A stands for motor outlet mode U or Y.
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3.1 Servo Drive Terminal Pin Layout

The terminal pins of the SD100 are shown in the following diagram:

Communication
terminal

il

Type-C debugging terminal
==

Main circuit 1/0 terminal

I

I

I

I

I
EaEnnE

I

Control signal 1/0 terminal

Figure 3.1 Drive terminal pins
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3.2 Main Circuit I/O Terminals
3.1.1 Main Circuit I/O Pin Definitions

Table 3-1 Servo drive main circuit terminal pin descriptions

1 DC+ DC power supply positive end (DC: 24V~72V)
L Z 2 DC- DC power supply negative end
B - 3 RB+ Braking resistor positive
: E = 4 RB- Braking resistor negative
L E e 5 W Motor power cable phase W
al E : 6 \ Motor power cable phase V
7 U Motor power cable phase U

3.1.2 Wiring Illustrations and Related Precautions
The wiring diagram is shown below:

DC power

EMI filter

Servo drive
S
v [ [FEH=
v [ =
| w -Fj |
\ ! Re- | [
| = |:| Braking resistor (optional)
RB+ —
B N oc-| | LTI
] DC+ N |
Relay Servo alarm OUTLALM RY
signal Lo ( )_‘:E?l:,__l_
indicator =100y
Main circuit COMOUT T
power input
contactor

Servo alarm
signal output

Figure 3.2 Main circuit I/O wiring diagram
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Table 3-2 Drive main circuit cable specifications

SD100-110G 1.5 11 1.5 1.5
24-72
SD100-210G 2.5 21 2.5 2.5
SD100-300G 35 30 4.0 35
24-72
SD100-400G 4.0 40 4.0 4.0
Precautions

All the above are copper core cables, if it is an aluminum cable, the wire diameter
should be 1.5 times ~ 2 times of the copper wire.

® Do not connect the input power cable to the output terminals U, V, and W,
otherwise the servo drive will be damaged.

o If the cable is bundled and placed in a duct or other place for use, the allowable
current derating rate should be taken into account since the heat dissipation conditions
deteriorate.

e When the temperature inside the cabinet is higher than the temperature limit value
of the cables, use cables with a higher temperature limit value, and it is recommended to
use Teflon cables; when surrounded by a low-temperature environment, pay attention to
the warmth of the cables, as the surface of the cables tends to harden and rupture in a low-
temperature environment.

o Ensure that the bending radius of the cables is more than 10 times the outer
diameter of the cables themselves to prevent the core of the cables from breaking due to
long-term bending.

® Do not route or bundle the power and signal cables together through the same pipe,
and keep them at a distance of 30 cm or more to avoid interference.

o A high voltage may still remain inside the drive after the power is turned off. Do
not touch the power terminals for 5 minutes.

® Do not turn on/off the power supply too often, and when it is necessary to turn
on/off the power supply repeatedly and continuously, keep it to no more than 1
time/minute. The power supply section of the servo driver has a capacitor, and a large
charging current flows when the power supply is turned ON, so it may cause the main
circuit component deterioration within the drive.

® Use a ground cables with the same cross-sectional area as the main circuit cables.
If the cross-sectional area of the main circuit wires is 1.6mm2, use a 2.0mm2 ground
cable.

o Connect the servo drive reliably to earth.

® Do not turn on the power when the terminal block screws are loose or the cable is
loose, as it may cause a fire.

[ D]
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3.1.3 Braking Resistor Selection

When the torque and speed of the motor are in opposite directions, the energy is fed back into the drive
from the motor end, raising the drive bus voltage until it exceeds the preset braking point, then the energy can
only be consumed by the braking resistor. The braking energy must be consumed at this point, otherwise, it
will cause damage to the drive.

SD100 only supports external braking resistor, which needs to be connected to RB+ and RB- terminals
for use. When selecting an external regenerative braking resistor, be sure to check that the capacity and
resistance value are appropriate, otherwise it may cause injuries or fire.

Table 3-3 Servo drive braking resistor specifications

SD100-110GoA 75 10 100
SD100-210GoA 75 5 100
SD100-300GoA 75 5 200
SD100-400GoA 75 5 200

3.3 Encoder Interface Terminal

Table 3-4 Encoder interface pin function configuration

1 PE Shield grounding
2 - -
s 7 3 GND 5V power output for
] ] ] 4 +5V encoders
(| ] 5 BAT- Battery for multi-
J2 [J1 6 BAT+ turn encoders
7 485-B . )
Serial encoder input
8 485-A

Precautions

A e When using a multi-turn absolute encoder, be sure to connect the battery
and serial data.

® When soldering the encoder wiring by hand, refer to the pin definitions in
the figure above.

3.4 Communication Interface Terminal

3.4.1 CAN/RS485 Communication Port

The definition of this port varies with the model, so check the model before using this it. If field
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identification bit is S (standard) or C (CANopen bus), the pin definition of the communication interface is

shown in Table 3-5.

Table 3-5 CAN/RS485 communication interface definition

ouT

1 CANH CAN data+ Pulse type is not
2 CANL CAN data- supported and can be
built-in connected to
M 3 CANG  [CAN signal ground| the termination resistor
via SW4
4 485-(B-) 485 data-
5 485+(A+) 485 data+ Pulse and CANopen
6 bus types are both
_ supported.
7 GND signal ground
8 R - R
Casing Shield Shield -

When multiple drives are used at the same time, the cascade cables should be 50cm or shorter, left in

and right out, and the right port of the last drive should be connected with a terminating resistor if necessary.

CAN Communication Precautions

When CAN communication is used, note that CGND in the upper unit is connected to the CGND

terminal of the servo drive as shown below:

Terminal
resistance
120Q

CANH CANL CGND
controller

Terminal
resistance
120Q

ield single-ended
groundihg

(Recommendgd) \ /
/

[

/

/
\/

12345678

CANH CANL CGND

Servo drive

CANH CANL CGND

12345678

Servo drive

Slave

Figure 3.3 CAN and controller connection method

Slave

Precautions

o Single-ended grounding of the shield is recommended.

o The controller-side termination resistor needs to be connected or turned on.

® Do not connect the CGND terminal in the upper unit to the GND terminal of the servo

drive otherwise the machine will be damaged!

485 Communication Precautions

When using 485 communication, please note that the (GND) terminal of the upper unit is connected to

the GND terminal of the servo drive, as shown in the following figure:
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Terminal

resistance

i

—

Shield single-ended \ “‘
grounding [
(Recommended)

Terminal
resistance

K

12345678

12345678

CB D 485- 485+ GND 485- 485+ GND
controller N 5
Servo drive Servo drive
Slave Slave

Figure 3.4 Method of connecting 485 and controller

Precautions

o Single-ended grounding of the shield is recommended.

o The controller-side termination resistor needs to be connected or turned on.

® Do not connect the CGND terminal in the upper unit to the GND terminal of the servo
drive otherwise the machine will be damaged!

3.4.2 Address Selection by DIP Switches

RS485/CAN communication can be configured via the dip switch terminals.

When SW1 and SW3 are dialed OFF, the communication ID refers to the device address in the
EEPROM (address selection refers to Pn080 setting via the upper computer); other states are set by manual
communication address selection to SW1~3 bit.

When used as CAN communication, the 120Q built-in termination resistor is connected when SW4

dialed as ON.

Table 3-6 SW dip switch function selection

OFF OFF OFF OFF: EEPROM
E ON OFF OFF No termination resistor 1
il OFF | ON | OFF | ON: 2
5%? Traa | e | Built-in termination resistor | .

ON ON ON 7

3.4.3 USB Communication Debugging Interface

Connect the VCDSoft debugging software on PC through the Type-C data cable interface for assisted

debugging. Please refer to Chapter 6 "Debugging Software" for details.

A6 D+
A7 D-

Data positive

Data negative
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Al Al12,

GND Grounding
B1,BI12

3.5 Control Signal I/O Terminals

Table 3-8 Position command input signal description

1 PULSE+/OCP-
Pulse command input {Input pulse pattern:
2 PULSE-/OCP+ |method: 1. Direction + Pulse
3 DIR+/OCS- |1. differential drive  |2. Orthogonal A/B phase
. DIR-/OCS+ 2. open collector 3. CW/CCW pulse
5 IN1
6 IN2
p N DI channels 1~4
8 IN4
9 OUT1+ DO channel 1
10 COMI DI common port
11 OouT2+ DO channel 2
12 COMO DO common port
13 GND Analog GND
14 IN_24V External input backup power 24V
15 BR+ .
1 BR. Holding brake output power supply 24V

3.5.1 Position Command Signal Input

The upper unit measures the command pulse, i.e., the symbol output circuit, which can be selected
from the differential drive output or the open collector output. Its maximum input frequency, i.e., minimum
pulse width, is shown in Table 3-9.

Table 3-9 Correspondence between pulse input frequency and width

Differential 4M 0.125
Open collector 200k 25

Precautions
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o |f the output pulse width of the upper unit is lower than the minimum pulse width, it will
cause an error in pulse reception to the drive.

(1) Pulse input command

@ Differential input

Upper unit Servo drive
-\
N ,’ ) PULSE+|1 2000
T — |
[
L/\ :/ | PULSE- | A SZZ;K_
v
| [
[
~ |, DR |3 2000
I T — -
K |/: bR |4 A SZZK_
N—
! |
GND : l 15
J7 " , GND

Figure 3.5 Connection example of linear drive input

Precautions

® Be sure that the differential input is a 5V system, otherwise the input pulse of the
drive will be unstable and further result in: pulse loss when the command pulse is input,
and command reversal when the command direction is input.

® Be sure to connect the GND of the upper unit to the GND of the drive to minimize

noise interference.
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® Open collector input

Table 3-10 Open collector input wiring for external 24V supply

External 24V

Upper unit Servo drive

[ bee+ |p  3ke
=

v T

NPN _K | |

|
(common R P

T — —
cathode) : / locs- | iy :’,E

L4 N
External 0V

External 24V

I~
o—
(o]
i
-

1<

Servo drive
-~
/7 ocp+ |, 3ke
pd =
| -
: pce- |4 iy sz:;(_
PNP N
|
|
(common —K : locs+ |4 'ik‘Q
I — R
| -
anode) ! / locs. | 5 x| v
vV
| |
Upper unit v | J
External 0V | ,

o Incorrect wiring of NPN ports can cause port burnout.
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3.5.2 DI/DO Signal

3.5.2.1 DI Circuit

X1 is used as an example here, and X1 to X4 interface circuits are the same.

(1) Relay output from the upper device

External 24V Servo drive
TCOMIN 10 |
mls [ F¥(]
Relayd 4.7k Q
External 0V

Figure 3.6 Example of relay output connection

(2) Open collector output from the upper device

External 24V External 24V
Servo drive Servo drive
NPN
COMIN| 10 . coMiN 10 3
= -
BN =40 s 159l
NPN 47KQ 17KO

v
External OV

External OV

Figure 3.7 Connection example of NPN/PNP open collector

Precautions

eMixed use of NPN and PNP inputs is not supported.
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3.5.2.2 DO Circuit
The circuit diagram for digital output is illustrated with Y1 as an example. The YO0 and Y1 interface
circuits are the same.

(1) Drive output-controlled relays

External 5V~24V

r
0 K
9|0UT1| Relay

SIZ:;K_ %12 cCoMouT

Servo drive

A4

External OV

Figure 3.8 Example of relay output connection

Precautions

e When output controls a relay, be sure to connect a current-continuing diode,
otherwise the Y terminal connector may be damaged.

(2) Drive output-controlled optocouplers

External 5V~24V

Servo drive Optocoupler
xz:[
N 9| OUT1 ‘
— i
SIZ_’K_ <1 12 comouT
Bte
External 0V

Figure 3.9 Example of optocoupler connection
The maximum allowable voltage and current capacity of the servo drive's internal optocoupler output

circuit are as follows:
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Voltage: DC30V (maximum)

Current: DC50mA (maximum)
3.5.3 Brake Wiring

When the servo motor is used for vertical axis, the holding brake can be used to stop or maintain the
falling speed of the load when the servo drive is powered off. The electromagnetic brake is connected as

shown below:

24V-72v d DC+
DC power : bC-
u
W\
SD100 © _/
Servo drive BRY
BR-

Holding
brake output

& |

Figure 3.10 Example of brake connection

Brake wiring precautions:
Please fully consider the voltage drop caused by the resistance of the cable during length selection, and
make sure the input voltage is at least 21.6 V. The brake parameters of the motor are shown in the following

table.

Table 3-11 Brake parameters

V7E-L06G-R2030-#2A
V7E-L06G-R4030-#2A 1.5 24 20 50
V7E-L06G-R6030-#2A
V7E-L08G-R7530-#2A
V7E-L08G-1R030-#2A
V7E-L08G-1R230-#2A 3.8 24 80 100
V7E-LO8G-1R530-#2A
V7E-LO8G-R7530-#2LA

0.5
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V7E-L08G-1R030-#2LA
V7E-L08G-1R230-#2LA
V7E-LO8G-1R530-#2LA

3.6 Anti-interference Measures for Electrical Wiring
To suppress interference, take the following measures:
(1) The length of the command input cable should be 3m or shorter, and the encoder cable should be
20m or shorter.
(2) Use thick cables (2mm? or more) for grounding wiring as much as possible.
@ 1tis recommended to use D type or higher of grounding (grounding resistance of 100Q or lower).
@ 1t is necessary to ground for 1 point.
(3) Use a noise filter to prevent RF interference. If the product is used for residential purposes or in an
environment with strong voltage interference noise, install a noise filter on the input side of the power cord.
(4) To prevent malfunction caused by electromagnetic interference, the following treatment can be
used.
@ Install the upper units and noise filters as close to the servo drives as possible.
@ Install surge suppressors on the coils of relays, solenoids, and electromagnetic contactors.
3 Separate strong power lines from weak power lines when wiring, and keep the interval of 30cm
or above. Do not put them into the same pipe or bundle them together.
@ Do not use a common power supply with welding machines, electrical discharge processing
equipment, etc. When there is a high-frequency generator nearby, install a noise filter on the input

side of the power supply line.
3.6.1 Anti-interference Wiring Examples and Grounding

The main circuit of the drive uses "high-speed switching elements", so the switching noise may affect
normal system operation depending on the peripheral wiring and grounding of the servo drive. Therefore, it
is necessary to correctly ground and wiring. Add a noise filter if necessary.

(1) Example of anti-interference wiring
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DC power é PE
|]:[':/' 1 DC+ ul

EMI filter i l_ pe. Vv
W

3.5mm? above

2 .
3.5mm°“above Servo drive

&

2mm? above

Grounding plate
Grounding

Figure 3.11 Example of anti-interference wiring
Whenever possible, use a thick cable of 3.5 mm? or above (braided copper cable is recommended) for
the connection to the outer case that is grounded;
When using the noise filter, observe the precautions described in " Noise Filter Instructions" below.
(2) Grounding
To avoid possible interference problems, ground the product as follows.
@ Ground the servo motor casing
Connect the ground terminal of the servo motor to the ground terminal PE of the servo drive, and ground
the PE terminal reliably to minimize potential electromagnetic interference problems.
@ Ground the encoder cable shield.

Ground both ends of the shield of the motor encoder cables.
3.6.2 Noise Filter Instructions

To prevent interference from the power supply cable and weaken the performance of the servo drive on
any sensitive equipment, select the appropriate noise filter at the power supply input end according to the
input current. Also, install noise filters at the power supply lines of peripheral devices as necessary. When
installing and wiring the noise filter, observe the following precautions to avoid weakening the actual
performance.

(1) Separate the noise filter input and output wiring, and do not put them in the same pipe or bundle them
together.

(2) Separate the noise filter's connection cables from its output power cables.

(3) Ground the noise filter separately with as short a thick wire as possible, and do not share a ground
wire with other grounding equipment.

(4) Handling of the ground cables of the noise filter installed in the control cabinet: When the noise filter
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is installed in the same control cabinet as the servo drive, it is recommended to fix the filter and the servo
drive on the same metal plate to ensure that the contacting parts are electrically conductive with a good overlap,
and then ground the metal plate.
3.7 Cable Precautions

(1) Do not bend the cables or subject them to tension. The core wire of the signaling cable has a diameter
of only 0.2 mm or 0.3 mm, so it is easy to be broken. Please be careful when using it.

(2) When the cable needs to be moved, use flexible cables instead. Ordinary cables are easily damaged
by long-term bending. Cables with low-power motors cannot be moved.

(3) When using cable protection chain, please make sure that:

@ The bending diameter of the cable is more than 10 times of the outer diameter;

@ Do not fix or bundle the wiring inside the cable protection chain, only bundle and fix it at the two
immovable ends of the cable protection chain;

® Do not entangle or twist the cables;

@ Ensure that the duty cycle inside the cable protection chain is lower than 60%;

® Do not mix and match cables with too great a difference in shape, or thick cables may break the

thinner ones; set up a spacer in the middle if they have to be mixed and matched.

Cable drag chain

Cable
Cable end

Figure 3.12 Cable protection chain
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3.8 Typical Wiring
N
24V~T2V DC+ [ T
DC power pC- RS
— RB+
— RB- u
\%
w
SD100 ©
Servo drive
oo
PULSE+| 1 2009 ::
Differential I ST oe
input pulse  PULSE- | » >N
Max 4MHz
DIR+ | 3 200Q . Holding brake
Differential i — 15 output (connect
input direction . | , 1( 16— BR- to motor brake
— cable)
T TR !
| OCP+ ! 9| OUTL
| Collector N |
| input pulse ocP- |1 4,( | *j
| — 1
Max 200kH
[ ‘ cs+ | 4 3k !
| Collector input R 11| louT2
| irecti % e |
| ) direction ocs- | 3 }% | *:
| External pulse input — | N
L _ _optional collector input J Ll COMOUT
External 24V
COMIN 10
SONINY 5 S‘@:
17K0 14 External 24V
< b
o [T L
4.7kQ GND
4.7kQ
ORG(IN4) o
N
4.7k Q

External OV

& |

The PE shield is connected

to the connector housing

Figure 3.13 Typical wiring example under position control

[1] Example for external power supply wiring;

[2] INI~IN4 are signal I/O input terminals for X1~X4, and OUT1~OUT?2 are signal I/O output

signals for Y1 and Y2, so please select and use them according to the functions;

[3] Please use twisted shielded cables for the pulse port, and the shield must be connected to PE at both

ends. GND is reliably connected to the signal ground of the upper computer;

[4]Y output power supply is user-provided, power supply range is 5V~24V, allowable maximum voltage

DC30V, allowable maximum current 50mA;

[5] Please use twisted shielded cables for the encoder crossover output, the shield must be connected to

PE at both ends, and GND is reliably connected to the signal ground of the host computer.
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4.1 Basic Settings
4.1.1 Pre-operation Inspection

Please check and confirm the following items beforehand to ensure that the motor can be operated
safely and normally. If problems are found, please handle them properly before operation.

Table 4-1 Check list before servo drive power-on operation

1 The power input terminals (DC+, DC-) of the servo drive must be connected correctly.

2 The servo drive output terminals (U, V, W) and servo motor power cable (U, V, W)
phases must be matched correctly.

3 The power input terminals (DC+, DC-) and output terminals (U, V, W) of the servo
drive must be connected correctly.

4 The external resistor connection port (RB+/RB-) must be wired correctly.
The control signal cable of the servo drive is wired correctly; external signal cables

5 such as holding brake and overtravel protection are connected reliably. The power
supply of the holding brake is correct.

6 Servo drive and servo motor must be reliably grounded.

7 Cable diameter, force, etc. are within the specified range.

8 There are no foreign objects such as metal shavings or cable ends inside or outside the
servo drive that may cause short circuit of the signals and power cables.

9 The external braking resistor is not placed on a combustible object.

10 Servo motor installation, shaft and mechanical connections must be reliable.

11 The servo motor and the connected machinery must be ready for operation.

4.1.2 Turn on the Power

After the input power is turned on, the bus voltage indicators are on to show that there is no abnormality,

and wait for the upper computer to give the servo enable signal.
4.1.3 Switch Input and Output

The input and output terminals of the servo drive can be configured by function codes.

The signal source of input and output terminals is given in two ways:

@ via external terminals;

@ via the virtual terminals.

The virtual terminal means that the signal state of the corresponding terminal is given through
communication.

(1) Example of switch input operation:X1 terminal as an enable signal
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Table 4-2 Switch input operation steps

After the drive is powered up, the PWR green indicator is on and the power is

Power-up normal.
Terminal Set X1 signal as "servo enable control signal", Pn601=0x0001.
. That is, select the multifunction control terminal IN1 pin, and it is normally open

configuration

(normal).

Connect the terminal switch, the green indicator RUN is on, and then the servo is
External enabled;
terminal Disconnect the terminal switch, the red indicator PWR is off and then the servo is

ready but not enabled.
External

terminal signal

monitoring

The current input terminal X1 signal status can be monitored by monitoring
function code Un100.01.

(2) Example of operation of a switch output: Y1 as a ready signal

Table 4-3 Switching output operation procedure

After the drive is powered up, the PWR green indicator is on and the power is

Power-up
normal.
Output . . .
terminal Pn611=0x0001 (Y1 output signal is "servo ready"); at this time, Un101.01=1, Y1
erminal
i terminal output low level.

assignment
Output . . . . .
terminal The servo drive outputs the corresponding signal state without being ready.
ermina

L. For example, the drive is currently faulty, bus voltage is not completed, etc.
monitoring
Output

terminal signal
monitoring

The output terminal signal can be monitored by monitoring function code
Unl01.01.

(3) Example of virtual terminal input/output operation

Table 4-4 Example of virtual terminal input/output operation steps

After the drive is powered up, the PWR green indicator is on and the power is

Power-up
normal.
Set Pn601=0x1001, the X1 terminal is configured as a servo enable control
. terminal, and the signal of this terminal is given by Pn630.01, and at this time
Terminal . S .
. external terminal giving is invalid;
configuration

Set Pn611=0x1001, that is, the output signal of Y'1 terminal is controlled by function
code Pn631.01.

Input given via
virtual
terminal

Set Pn630.01=1, the indicator RUN is green, i.e. the drive is enabled;
Set Pn630.01=0, the indicator RUN is off; i.e. the drive is enabled and disconnected.

Output  given

Set Pn631.01=1, and Un101.01=1, output terminal Y1 is low;

[ D]
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via virtual | Set Pn631.01=0, and Un101.01=0, output terminal Y1 is high.
terminal

4.1.4 Trial Jog

Trial jogging refers to the function of checking whether the servo motor can rotate normally through
internal commands without connecting to the upper unit, and it can be used to judge whether there is any
abnormal vibration or noise during motor rotation.

Jog operation includes:

® JOG mode (under speed control mode);

@ Program JOG mode (under position control mode).

4.1.4.1 JOG Mode (Speed)

JOG mode (speed) is the internal operating speed mode of the drive, which performs the speed
trajectory planning function in accordance with the parameter Pn500 and the acceleration and deceleration
times on Pn310 and Pn311.

Related function codes:

Pn500 JOG speed 0~3000 200 rpm
Pn310 Speed command trapezoidal acceleration time 0~10000 200 ms
Pn311 Speed command trapezoidal deceleration time 0~10000 200 ms

Related input terminals:

0x17 JOGP Positive jog Forward jog at high level By level BSH
0x18 JOGN | Negative Jog | Reverse jog at high level By level BSH

(1) Operation of the upper computer

Open the debugging software on the upper computer, enter the speed jog interface, and set the related
parameters. When the interface is closed and the jog operation is exited, the previously set speed value to
Pn500 will be saved.
(2) Terminal jog

Configure the corresponding input terminals to perform forward and reverse jog.

Table 4-5 Example of terminal jog

1 Power-up The drive is powered up and the PWR indicator is on.
2 Terminal Pn605=0x0017 (positive jog at high level);
configuration Pn606=0x0018 (negative jog at high level).

(O]
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Trial After enable the servo, X1 or X2 continuously gives a high level, it can let

operation the servo to jog, the speed is determined by Pn500.

Precautions

e Terminal jog is not affected by the control mode, and the terminal jog function can be
performed in any mode;
o Terminal forward and reverse jog cannot be valid at the same time.

4.1.4.2 Program JOG (Position)
Program jog is a function that runs continuously along the pre-set operation mode, travel distance, travel
speed, acceleration and deceleration time, wait time, and number of travel.

Related function codes:

Pn502 Program JOG operation mode 0~5 0 -
Pn503 Program JOG travel distance 1~1073741824 60000 pulse
Pn505 Program JOG acceleration /deceleration time 2~10000 100 ms
Pn506 | Program JOG wait time 0~-10000 100 ms
Pn507 Program JOG travel No. 0~1000 1 time
Pn508 Program JOG travel speed 1~10000 500 rpm

Precautions

e Program JOG operation is position control; gear ratio and position command filtering
are valid.

e To prevent accidents, it is recommended that the over-travel protection function be
turned on during use.

® When Pn507 is set to 0, the program JOG runs cyclically all the time.

The specific steps of the JOG mode on the upper computer operation program is shown here:
4.1.5 Rotation Direction

Set the "Rotation direction selection (Pn002)" to change the rotation direction of the motor without

changing the polarity of the input command.

Table 4-6 Rotation direction of the motor
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Positive
Motor rotates counterclockwise in
face of the axis end (CCW)
Pn002=0
Negative
Motor rotates clockwise in face of
the axis end (CW)
Positive
Motor rotates clockwise in face of
the axis end (CW)
Pn002=1
Negative
Motor rotates counterclockwise in
face of the axis end (CCW)

When the "Rotation direction selection” is changed, the servo driver output pulse pattern and the positive

and negative monitoring parameters do not change.
4.1.6 Brake Setting

The holding brake is a mechanism that prevents the servo motor axis from moving when the servo drive
is in a non-operating state, keeping the motor locked in position so that the moving part does not move due to

self-weight or external force.



SD100 Series Servo Drive Manual Debugging and Trial Operation

Servo motor

Holding
brake device Movable

mechanical part

Prevents parts from moving under their own Extemnal forces
weight when the power is turned OFF ':‘>

Servo motor
Movable "
mechanical part HOIdIng
brake device

E——
Prevents table movement due to external forces

a. holding brake used for vertical axis  b. holding brake used for horizontal axis

Figure 4.1 Holding brake example

Precautions
o The brake coil has no polarity;
® The servo enable (S-OFF) should be turned off when the servo motor is stopped;
o When the motor with built-in holding brake is running, there might be a clicking sound,
but it won't cause any functional problems;
o When the holding brake coil is powered on (brake armature in open state), magnetic
flux leakage may occur at the axis end and other parts of the motor. Be careful when using
magnetic sensors or other devices near the motor;
® The holding brake mechanism is fixed and specialized while non-electrically triggered,
so it should not be used for dynamic braking and should only be used when the

servomotor is held stopped.

(1) Brake signal (/BK) ON when motor starts

When a servo motor starts, the delay time (Pn00B) for the motor to release the holding brake can be

set to control the time from the ON signal reception of the servo to actual power-up to the motor.

Servo on
/S-ON OFF ON
E/’r;;e OFF ON(release)
2"00\:2: Motor not
I Motor
stus povered 1p

. Pr0B = povered up

Figure 4.2 /BK signal ON when the motor starts
(2) Brake signal (/BK) OFF when the motor is stopped and locked.
When the servo motor is stopped, the holding brake signal (/BK) and the servo enable signal (/S-ON)
are both OFF at the same time. The time from when the servo enable signal (/S-ON) is OFF to when the motor

is unpowered state can be changed by setting Pn008.
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Servo on |
/S-ON ON OFF
Brake
/BK ON OFF

Motor Motor not
povier Motor poveered up
sttus povered up

%— ppoog —*

Figure 4.3 /BK signal OFF when the motor stops/locks
(3) Holding brake signal (/BK) OFF when the motor operates
When a warning occurs while the servo motor is running, the servo motor stops and the brake signal
(/BK) is turned off. In this case, the brake signal (/BK) output time can be adjusted by setting the value of the

brake command output speed (Pn00A) and the " Brake command output delay time when servo is OFF during

Servo on
/S-ON ON l OFF

Brake
/BK ON I ]

Motor [ Poolo
speed .
I [

1 Motor not

,’;Aoo\:g Motor | : powered up
sttus povered p T
“«— proy —*

rotation " (Pn009).

Figure 4.4 T /BK signal OFF during motor operation

Precautions

o Brake holding and release times may differ slightly depending on the brake model;

e Make sure that the input command comes after the brake opening time to ensure the
accuracy of the command;

e When the motor is locked, to prevent large mechanical vibration caused by the holding
brake during stop, the motor lock time (Pn008) can be set to ensure that the motor does
not move then.

4.1.7 Overtravel Setting

The over-travel prevention function of the servo unit regarding safety enables the servo motor to be
forced to stop by inputting a limit switch signal when the movable part of the machinery exceeds the

allowed area.
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The overtravel signals includes positive-overtravel (P-OT) signal and negative-overtravel (N-OT)
which are installed at a specific position of the mechanical load, and when the mechanical load exceeds the

range of that specific position, the mechanical load is stopped by the P-OT and N-OT signals.

(1) External overtravel signal

Use the switch signal of an external limit switch:

When the mechanical
movement exceeds the
movable range, the
Forward overtravel prevention
0x02 P-OT R function is on: By level BSE
running inhibit L
ON- forward drive is
inhibited

OFF - forward drive is
allowed

‘When the mechanical
movement exceeds the
movable range, the
Reverse i
0x03 N-OT R overtravel prevention By level BSE
running inhibit L
function is on:
ON-reverse drive is inhibited

OFF-reverse drive is allowed

Connect the input signal of the overtravel limit switch to the pre-assigned input terminal correctly to
use the overtravel function. In the case of linear drive (screw), etc., be sure to connect the limit switch as
shown in the following diagram to prevent damage to the machine. For the wiring diagram of the input signal,

refer to "Control Signal Terminal Wiring".

Control Signal

Terminal Limit switche Limit switche

Workpiece

AN AN

‘|
| — |
I

m}
== Ball screw

B

Figure 4.5 External over-travel limit switch connection
When the positive limit switch signal of the servo unit is valid, the servo system will not be allowed to

run in the forward direction, but only in the reverse direction;
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When the negative limit switch signal of the servo unit is valid, the servo system will not be allowed
to run in the reverse direction but only in the forward direction.
If the servo motor reaches the positive limit switch during forward operation or the negative limit
switch during reverse operation, the drive will stop immediately until the limit switch is released.
(2) Software limit
The switches for the internal software limit are PnOOD.W and they can be enabled by setting the
corresponding function codes.

Related function codes:

PnOOD.W | Absolute position limit switch 0~2 0 -
_231~231_

Pn030 Software limit - max. absolute single-turn limit | 0 -
_215~215_

Pn032 Software limit - max. absolute multi-turn limit ! 32767 -
231~931_

Pn033 Software limit - min. absolute single-turn limit ! 0 -
D15~915.

Pn035 Software limit - min. absolute multi-turn limit | -32768 | -

Precautions
e The motor encoder must be an absolute encoder (PnF00.W=1 and Pn00D.W=1) to use
the soft limit function. W=1 and Pn00OD.W=1.
o The soft limit function only distinguishes the number according to the absolute position

of the motor encoder, and considers a larger position value to be a positive limit and a
smaller position value to be a negative limit.

4.1.8 Overload Setting

Overloads include instantaneous overload and continuous overload.

(1) Setting of overload warning (AL.910) detection time

Overload detection
time

4
Overload warning
detection curve
o,
50% overload
warning ~N
~ ~
~ ~
~ N
~ ~
20% overload - N =3
warning — Torque
100% 200%

Figure 4.6 Overload warning detection time setting
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The factory overload warning detection time is 20% of the overload alarm detection time. Change the
overload warning value (Pn015) to change the overload warning detection time. In addition, use it as an
overload protection function corresponding to the system to improve the safety of the system.

Example: After changing the overload warning value (Pn015) from 20% to 50% as shown above, the
overload warning detection time is half (50%) of the overload alarm detection time.
(2) Instantaneous overload and continuous overload

Report an overload warning via setting "Motor overload base current derating (Pn016)", so that motor
overload warning time can be shortened, and the instantaneous overload warning detection can be changed
accordingly.

Motor base current after derating = motor current threshold at which the overload warning is started to
be calculated (default is 1.15 times the motor) x detectable motor overload base current derating (Pn016).

Example: As shown in Figure 4.7, if Pn016 is set to 50%, an overload warning is reported earlier
because the motor overload is calculated from 50% of the base current.

When the value of Pn016 is changed, the overload warning detection time is changed accordingly

because the amount of overload warning current is changed.

Overload detection
time
.

100% overload detection
curve

-—

/

50% overload warning

|
3 |
| |
| |
| | Torque
*  command

" L
100% 200%

Figure 4.7 Motor overload warning detection time
As shown in Figure 4.8 Curve example of drive and motor overload, the overload curve of the motor
in it shows (the two curves lower) that the overload starting point is 115%, continuous overload and
instantaneous overload threshold is 180%; drive overload curve (two curves higher) starting point is 115%

and the critical point is 170%.
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104 T T T
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Er720
i1
Overload 42 | 4
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\\ T Er710

S BRI
10" F \ i S 1
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100 L L . L
100 150 200 250 300 350

Load rate (%)

Figure 4.8 Servo drive and servo motor overload curves

Precautions

® The overload curves are different for different motors and drives.

4.1.9 Torque Limit

(1) Torque limit method
Output torque can be limited to protect the machine, etc., and divided into internal and external limiting.
And the torque limit can be set via Pn050.

Related function codes:

Pn050 | Torque limiting method selection 0~5 2 -
Pn051 | Internal forward torque limit 0~500 300 %
Pn052 | Internal reverse torque limit 0~500 300 %
Pn053 | Emergency stop torque 0~800 800 %
Pn054 | External torque limitl 0~500 300 %
Pn055 | External torque limit2 0~500 300 %
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Precautions

o If the set value exceeds the maximum torque of the servo motor, the actual torque will
still be limited to the maximum torque of the servo motor.

o If the set value is too small, insufficient torque may occur when the servo motor is
accelerated or decelerated, so set it according to the actual needs.

(2) Torque limit (TLT)

Torque limiting means that output torque is now under limit. This signal can be used to check the current

torque limit status of the motor.

‘When the output torque of the motor is within
Torque the set range, this signal is ON. By
limiting ‘When the motor output torque is beyond the set level

0x05 TLT BSH

range, this signal is OFF.

(3) Torque limit during undervoltage

Undervoltage warning is detected when the main circuit DC voltage inside the servo unit is below the
specified value due to an instantaneous power failure or insufficient power supply to the main circuit power
supply voltage for a short period of time; in this case, the output current can be optionally limited via the

relevant parameters as shown in the table below.

0: Undervoltage warning not
reported
PHO45 Function selection during main 1: Undervoltage warning reported 0
circuit (DC) undervoltage 2: Undervoltage warning is
reported and torque limit is
performed via Pn046 and Pn047
Torque limiting during main
Pn046 oo 0~100 50 %
circuit voltage drop
Torque limiting release time
Pn047 q . .g . 0~1000 100 ms
during main circuit voltage drop

By combining this function with the instantaneous stop holding time function, when the power supply
voltage is insufficient, shutdown caused by an alarm can be avoided and operation can be continued without
power restoration.

The undervoltage warning applies torque limit within the servo unit. After receiving the undervoltage
warning release signal, the torque limit value is controlled within the servo unit according to the set release

time, and the logic timing is shown in Figure 4.9.
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Main circuit power off time
[ |

Main circuit input
power Main circuit power
restored, main circuit bus
Bus voltage drop is slowed voltage rises
ting output torque

Main circuit bus voltage a

Undervoltage warning threshold b

Undervoltage warning detection

Starting torque limit y

Pn047
Torque limit ‘“—N
Pn046 —

Figure 4.9 Undervoltage warning i.e. warning release sequence

4.1.10 Stop Mode

The servo will perform different stop modes according to malfunction, servo OFF, and over-travel (OT)
settings. In the case of servo-OFF stop and fault stop Gr.1, when Pn039 is set to 0, the deceleration stop
function is invalid and a free stop is performed.

Related function codes:

Gr.1 alarm and servo-off sto|
Pn004 P 2: free stop 2 -
mode

0: zero-speed stop

1: same as Pn004

0: free stop

1: Stop the motor with the value
of Pn053 as the maximum
deceleration torque, and servo
Pn007 Stop mode under over-travel (OT) is locked. 0 -
2: Stop the motor with the
value of Pn053 as the
maximum deceleration torque,
and then free running starts.

Pn005 Gr.2 alarm stop mode

Pn039 Deceleration stop time at servo-off | 0~10000 0 Ims
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Precautions

e For the vertical axis, after entering overtravel, the workpiece may fall due to the brake
signal (/BK) being turned ON (release brake). To prevent this, set to make the servomotor
fixed at the zero position after stopping (Pn007=1)";

When an external force causes overtravel, the motor stops and enters base blocking state, and
the load axis end may be pushed back by the external force. To prevent this, set to make the
servo motor fixed at the zero position after stopping (Pn007=1)";

o When the servo motor is stopped or rotating at a very low speed, if dynamic braking is
selected here, no braking force will be generated as free stop;

® Zero-speed stop is valid only for position control and speed control.

4.1.11 Regenerative Brake Setting

When the torque and speed of the motor are in opposite directions, the energy is fed back into the drive
from the motor end, lifting the drive bus voltage value, and when the bus voltage rises to the preset braking
point, the energy can only be consumed through the braking resistor. The braking energy must be consumed,

otherwise it will cause damage to the drive.

Precautions

o When connecting an external regenerative braking resistor, be sure to set appropriate values
for Pn012 and Pn013, otherwise the regenerative overload warning will not be reported
properly and the external regenerative resistor may be damaged.

e When selecting an external regenerative braking resistor, be sure to check that the capacity
is appropriate, otherwise injury or fire may result.

4.2 Position Mode

Position control refers to controlling the position of the motor by position commands. The total number
of position commands determines the target position of the motor, and the frequency of position commands
determines the speed of motor rotation. Position commands can be given by external pulse, internal position
commands, and so on. Through the internal encoder (encoder included in the motor), the servo drive can
realize fast and accurate control of the position and speed of the machinery.

Position control is mainly used where positioning control is required.
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Speed
feedforward
Position
command Position N . . . ; Current
I} o e TSI S Lt Dot Ly P { Ly vty L M
and direction g a P Y P control
Encoder
crossover
output Crossover ENC
output

Figure 4.10 Position control block diagram

4.2.1 Pulse Command Source Selection

Set the position command source via function code Pn200 under position control. Please set the
corresponding parameters according to actual needs.

Related function codes:

0: external high-speed pulse train

1: external low-speed pulse train

Pn200.X Pulse command source selection
2: reserved

3: internal position command

4.2.2 Pulse Command Filter Selection

Select the appropriate command pulse filter via parameter Pn202.Y based on the frequency of the
highest pulse during operation. Inappropriate selection may cause the servo unit to receive pulses abnormally.

If the instantaneous pulse frequency is too high, the pulse width will be lower than the filter width
setting, in this case, and the pulse will be filtered out as noise. Therefore, the filter width setting must be lower
than the actual pulse width, the former being 4 times or lower than the latter is highly recommended.

Example: A filter width duration shorter than 150ns is regarded as an interference signal.
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<150ns
<150ns 150ns 150ns
T o
Pulse Input Pulse Input | |
Filtered signal Filtered signal | I_
When the pulse bandwidth of this segment i less than 150ns, it is considered ‘When the pulse bandwidth of this segment is less than 150ns, it is considered to
to be low collimation, so the two input pulses are considered to be one pulse be low collimation, so the two output pulses are considered to be one pulse
>150n 150N

L

When the width of the High and Low duty pulses is greater than
150ns, it is ensured that the pulse commands are not filtered out.

Figure 4.11 Pulse command filtering

Related function codes:

: pulse command input filter 1
: pulse command input filter 2
: pulse command input filter 3
pulse command input filter 4

Pulse command filter time

Pn200.Y pulse command input filter 5 0 -

selection .
pulse command input filter 6
pulse command input filter 7

pulse command input filter 8

A A e

filter time setting via Pn011

External pulse signal filtering
Pno011 . L 0~5000 400 12.5ns
time customization

4.2.3 Pulse Command Multiplier

Switch the input multiplier of position command pulses through switch of the command pulse input
multiplier switching input (/P-GAIN) signal. The command pulse input multiplier is a multiplier that
multiplies the number of command pulses input to the servo unit. The multiplier can be switched from 1 to n
(max. 100). The multiplier is set with the command pulse input multiplier (Pn203).

Whether the multiplier is switched or not can be confirmed by command pulse input multiplier switching

output (PSELA) signal.
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Related function codes:

0: invalid
Pr271 External pulse command 1: forced valid 0 i
multiplier selection 2: DI terminal P-GAIN control
valid or not
PR203 Exte.rne}I pulse command 1~100 1 i
multiplier

Related input terminals:

This signal is used to change the
frequency of the command pulse

Command pulse . g .
. . input during position mode. By
0x10 P-GAIN | input multiplier . ) B
. Invalid: switch to normal pulse level
switching X
input mode;

Valid: switch to the set multiplier.

The command pulse input multiplier signal is a general-purpose configurable switching input, see

"Control Signal Terminal Wiring" for details.

Precautions

o If the input pulse frequency is too low and the Pn203 is too large, the speed may not
be smooth.

o Switch the command pulse multiplier when the position command pulse is 0. If it is
not 0, then the servo motor may deviate from the position or lose the position.

4.2.4 Pulse Input Pattern

Direction SIGN Ji SIGN —l.

W cw
ccw Cccw

90° 90°

= - »‘ [«

Orthogonal ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ
0 4 A Phase A Phase
encoding 4x
B Phase B Phase

0 1 CW+CCW
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Direction SIGN —l— SIGN J—

cw cw
1 1 CW+CCW
cew CCW

90°

e

90°

[ I

Orthogonal
1 4 A Phase A Phase
encoding 4x
B Phase B Phase

Table 4-7 Description of pulse input patterns

Select the pulse input pattern of the servo unit according to the pulse output pattern of the upper system.
4.2.5 Electronic Gear Ratio

When the machine deceleration ratio between the motor axis and the load side is n/m (the load axis at

n revolutions when the motor at m revolutions), the setting value of the electronic gear ratio can be obtained

by the following formula:

. . Pn204 encoder resolution m
Electronic gear ratio = =

= X —
Pn206 1 — turn movement of load axis (command unit) = n

Table 4-8 Electronic gear ratio setting routine

Command Unit: 0,012
‘Command unit: 0.005mm

Load axis

Reduction ratiol: 20 Y
Oscelrtonraio [ \
e ()
)
[ Er—
E O

Encoder 24 bt

&=
24-bit encoder

Pulley diameter: 200mm
Rotation angle of 1 turn:

Ball screw lead: 6mm (Pulley circumference:
1 |Specification 360°

Deceleration ratio: 1/1 314mm)
Deceleration ratio: 1/20
Deceleration ratio: 1/20
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Encoder . . .
2 resolution 16777216(24 bit) 16777216(24 bit) 16777216(24 bit)
Command
3 0.001mm 0.01< 0.005mm
unit
1-turn
movement of
4 load axis | 6mm/0.001mm = 6000 36090.01<= 36000 | 314mm/0.005mm = 62800
(command
unit)
5 Electronic | - p 16777216 L1 | B_16777216 20 B _16777216 20
gearratio | A 6000 1 A~ 36000 1 A~ 62800 1
Pn204:16777216 Pn204:16777216 Pn204:16777216
6 Parameter
Pn206:6000 Pn206:1800 Pn206:3140

setting range is exceeded.

Precautions

oIf the numerator of the electronic gear ratio is 0, the denominator is the number of
command pulses corresponding to one revolution of the motor.
® (. 001< electronic gear ratio (B/A) < 64000, "Parameter error (Er.040)" occurs if the

o If the electronic gear ratio range is exceeded after the deceleration ratio is calculated
in the electronic gear ratio, consider to adjust the pulse input multiplier.

4.2.6 Pulse Deviation Clearing

The deviation clear signal (/CLR) is an input signal to clear the servo drive pulse deviation counter.

Related function codes:

Position deviation

0: position deviation is cleared at high level (H)
1: position deviation is cleared at rising edge

clear action

by CLR signal);
2: position deviation is cleared upon a
malfunction

Pn272 (S:IZ::S(CLR) signal 2: position deviation is cleared at low level (L) 0 i
3: positional deviation is cleared at falling edge
0: Servo OFF, position deviation is cleared
upon a malfunction;
Position deviation 1: position deviation is not cleared (cleared only
Pn273 0 -
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Related input terminals:

Clear the position pulse deviation.

. L When this signal is valid, the
Position deviation . L. By
0x11 CLR position pulse deviation
clear level

accumulated by the servo drive is
cleared to zero.

Precautions

o If the pulse deviation clear is set, then the servo lock function is invalid. In this case,
the servo motor rotates at a slight speed due to the drift pulse in the speed loop.

e When operating in position mode, the servo motor stops due to the travel limit, and the
position deviation is still maintained, so pay attention to the safety when excluding the

travel limit.

4.2.7 Command Pulse Inhibit

The command pulse inhibit (INHIBIT) function stops the counting of command pulse input during
position control. When this function is valid, the servo unit cannot receive command pulse input.

Related input terminals:

| Setting | Mark | Name |

This signal is used to control the
drive from receiving pulse

commands.
Command . . By
0x0D INHIBIT . Valid: stops receiving pulse
pulse inhibit " level
commands and counting.

BSHE

Invalid: allows receiving pulse

commands and counting.

4.2.8 Position NEAR

Under positioning near (NEAR) control, the upper unit can receive the position near signal before
confirming the positioning completion signal to prepare for the sequence of actions after positioning
completion. In this way, the time required for the action at the completion of positioning can be shortened.
This signal is usually used in pairs with the positioning completion signal. For details on the position
completion signal, refer to the "Position Completion®.

Related output terminals:

When the current position deviation

. is within the position near signal
0x09 NEAR Position near o By level BSE
threshold (Pn260), this signal output

is ON.




Debugging and Trial Operation SD100 Series Servo Drive Manual

When the current position deviation
is beyond the position near signal
threshold (Pn260), this signal output
is OFF.

The positioning near output condition is that the difference between the number of command pulses
from the upper unit and the servo motor movement (position deviation) is lower than the set value of Pn260

(position near signal width), and the signal is output.

Position command speed

Speed A
Speed feedback
>
Time
Positional
deviation
$Pn260
>
Time
INear

Figure 4.13 Positioning near signal output diagram
4.2.9 Position Completion

Signal (COIN) indicates the position completion of the servo motor during position control.

Position completion related configuration:

Pn262 Position completion range | 0~1073741824 7 User unit

0: output when the absolute value of
position deviation is lower than the
positioning completion range
Pn200. Position completion signal
(Pn262) 0 -
w (COIN) output timing
1: output when the absolute value of
position deviation is lower than the

positioning completion range
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(Pn262) and the position command
after the filter is 0.

2: output when the absolute value of
position deviation is lower than the
positioning completion range

(Pn262) and the position command

output is 0.

Related output terminals:

‘When the current position deviation is
within the position completion signal
threshold (Pn262), this signal output is
Position ON.

0x02 COIN By level | BSHE
completion When the current position deviation is
beyond the position completion signal

threshold (Pn262), this signal output is
OFF.

Under position control, a signal indicating completion of servo motor positioning is output when the
difference between the number of command pulses from the upper unit and the amount of servo motor
movement (position deviation) is lower than the set value of Pn262 is sent to confirm that positioning has
been completed by the upper unit. If the setting value of Pn262 is too large and the deviation is small in low-
speed operation, the positioning completion signal may be output repeatedly. If this happens, lower the setting

value of Pn262.
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Position command speed

Speed A
Speed feedback
>
B Time
P05|_t|o_nal A
deviation
] pn262
>
Time
/Coin

Figure 4.14 Positioning completion signal output diagram
4.2.10 Position Command Smoothing Setting (Position Command Filtering)

Filter the command pulse input to smooth the rotation of the servo motor. This function is valid in the
following cases:
1 When there is no acceleration or deceleration by the commanding unit;
2 When the command pulse frequency is extremely low;
® If the position command smoothing function is set, the response of the system may be reduced,
so please use it appropriately.
Related function codes

Pn211 Position command low-pass filter time constant 0~655 0 ms

Pn212 Position command time moving average filter 0~1000 0 ms

The position command low-pass filter reduces mechanical shocks in case of sudden changes in the input
frequency of the pulse command.
The difference between the position command low-pass filtering time constant and the position

command moving average filtering time is shown below.
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Figure 4.15 Effect of several filters

4.2.11 Position Control Operation

Generally, the maximum open collector pulse command frequency is 200kHz; when users use higher
frequency or specific linear output pulse, it is recommended to use linear differential input interface.

For details of pulse wiring, please refer to "Control Signal Terminal Wiring".

Take the linear differential input as an example to introduce the operation of servo driver position control.

Example: PLC linear differential output pulse, orthogonal AB phase, the motor rotates one turn for every
10,000 pulses. The operation steps are shown in Table 4-9.

Table 4-9 External encoder debugging example with 5V differential output

After the drive is powered up, the PWR green indicator is on and the power
1 Power-up X
is normal.
Pn000.X=0 (control mode selected as position mode);
Control mode . .
2 A Pn200.X=0 (source of pulse command from multifunction control
selection K
terminal).
3 Pulse pattern Pn201=4 (pulse input method as " orthogonal AB ");
selection Pn202.X=0 (pulse input with positive logic).
4 Electronic gear | Pn204=8388608 (23-bit encoder), Pn206=10000. (For every 10000 pulses
ratio setting received by the drive, the motor runs 1 revolution).
s Pulse sending PLC sends pulses at a constant frequency in a certain number of ways at
to servo certain intervals.
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Received pulse
frequency and
number
checking

Monitor function code Un007 to determine whether the speed of the

received pulses matches the actual ones sent;

Monitor Un006 to check whether the input pulse counter Un006 matches

the actual number sent.

4.3 Speed Mode (Internal Setting)

4.3.1

Function Brief

The speed command source supported by this product is mainly set by an internal register.

Set the internal register speed, via the preset motor speed by the internal user parameters in the servo

drive, and select it by using the external input signal to perform the speed control operation without external

configuration of the speed generator or pulse generator.

/ Pn300.X =0

_/ Pn300.X = 4

Speed command
source in speed mode

Via internal digital (Pn304)
Input terminal
)
/ 0 | Pn303.X=0:via internal digital (Pn304)
SP DA 1 | Pn303.Y=0:via internal digital (Pn305)
/ 2 | Pn303.Z=0:via internal digital (Pn306)
SP DII3 3 | Pn303.W=0:via internal digital (Pn307)

Related function codes

Figure 4.16 Speed command source

0: given via internal digit
(Pn304);
1: Analog 1; 2: Analog 2;
Speed command source
Pn300 . 3: reserved; 0 -
selection . .. .
4: given via internal combined
digit;
7: given via internal signal
L 0: same as speed command
Pn301 Speed command direction . 0 -
1: opposite to speed command
Speed command low-pass
Pn302 0.00~655.35 04 ms
filter
Pn304 Speed command source 1 -10000~10000 100 rpm
Pn305 Speed command source 2 -10000~10000 200 rpm
Pn306 Speed command source 3 -10000~10000 300 rpm
Pn307 Speed command source 4 -10000~10000 400 rpm
Max. -speed cl
Pn314 . rerorspeed CTamp 50~10000 1000 e
compensation speed
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Pn317 Rotation detection value 1~10000 20 rpm
Pn318 Max. motor speed 0~10000 10000 pm
Pn320 Velocity clamp signal range 0~100 10 rpm

Related input terminals

Speed This signal is used to adjust the
ee
P output direction of the torque

command i o

X R command through this terminal in the
0x08 SPD-D | direction By level 5
. speed control mode:
switching in K
Invalid: same as speed command;
speed mode . .
Valid: opposite to the speed command.

Internal

register speed

0x09 SPD -A | command
buffer

selection 1 0 0 Pn304
By level 5
Internal 0 1 Pn305
register speed 1 0 Pn306
0x0A SPD -B | command 1 1 Pn307

buffer
selection 2

4.3.2 Soft Start

Soft start is a speed command that converts a step speed command into a smoother constant
acceleration or deceleration. Set acceleration and deceleration time, and this function is used when smooth
speed control is desired during speed control.

Related function codes:

Pn310 Soft start acceleration time (ACC) in speed control mode | 0~10000 200 ms

Pn311 Soft start deceleration time (ACC) in speed control mode | 0~10000 200 ms

Pn310 is the time required for the motor to reach the maximum speed from stop; Pn311 is the time
required for the motor from stop to the maximum speed. The actual acceleration and deceleration times are

calculated by the following formula.

32
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Max speed ———»,
Target
speed
Actual Actual
i€-accelerationp; i€-decelerationp;
time time
4«—Pn310——> <“—Pn31l—>

Figure 4.17 Soft start acceleration and deceleration time effect
4.3.3 Zero-speed Clamp

The zero-speed clamp locks the servo when the speed command falls below the zero-speed fixed speed
threshold (Pn313) when the zero-speed clamp (/ZCLAMP) is ON. At this time, a position loop is formed
inside the servo unit and the speed command is ignored. The servo motor is fixed within +1 pulse of the zero-
speed fixed effective position, and returns to the zero-speed fixed position even if rotation occurs due to an
external force.

Related function codes:

Pn313 Zero-speed fixed speed 0~10000 10
i threshold P

Related input terminals:

Lock the servo at high level when
Zero-speed i By
0x0C ZCLAMP the speed command is lower than

clamp level

Pn313.

Precautions

e When the servo motor is fixed at the zero position, there is a =1 pulse jump, and even
if rotation occurs due to an external force, it returns to the zero fixed position.

4.3.4 Rotation Detection Signal

If the motor speed exceeds the set value to Pn317 (rotation detection value), the switching rotation

detection signal (/TGON) is output.
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Related parameters:

Pn317 Rotation detection value 0~10000 20 rpm

Related output terminals:

This signal is output when the motor
0x04 /TGON | Rotation signal | running speed is lower than the | By level Bst
rotation detection value.

Motor
feedback speed

Rotation
detection value
Pn317

Time

-Pn317

TGON OFF I OFF
ON

Figure 4.18 Rotation signal output

4.3.5 Velocity Clamp

Velocity clamp signal (/V-CMP) means that when the absolute value of the deviation between the actual
feedback speed of the motor and the target command speed is within the range of the set value on Pn320, the
corresponding signal will be output.

Example: Pn320 = 50rpm, the target speed is 2000rpm, and the /V-CMP signal is output when the motor
speed is in the range of 1950rpm to 2050rpm.

Related function codes:

Pn320 Velocity clamp threshold value 0~100 10 rpm

Related output terminals:

This signal is output when the deviation

Velocit
0x03 /V-CMP y between the motor feedback speed and the By level BSH
clamp . .
given speed is lower than Pn320
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Targetspeed 4

Speed-consistent
\ signal thresholds (Pn320)

Actual motor feedback speed

Time

N-CMP OFF OFF

Figure 4.19 Velocity clamp signal output
4.3.6 Speed Control Operation Example

Example 1: Users set the speed through the internal function code register.

Table 4-10 Example of internal digital-giving speed operation

After the drive is powered up, the PWR green indicator is on and the power is
1 Power-up |
normal.

Control mode Pn000.X=1 (control mode is speed mode);
selection Pn300=0 (source of speed command is Pn304).

3 Enable servo Pn001.X=0, enable the servo

Set the value on Pn304 to adjust the motor speed.

Speed Pn304=100, the motor runs forward at 100rpm;
adjustment Pn304=-100, the motor runs in reverse at -100rpm;
Pn304=0, the motor is stopped and the shaft is locked.

Example 2: Users set the desired target speed via the terminals.

Table 4-11 Example of internal combined speed operation

After the drive is powered up, the PWR green indicator is on and the
1 Power-up .
power is normal.

Pn000.X=1 (control mode is speed mode)
Control mode L L
2 lecti Pn300=4(The source of the speed command is given via internal
selection
combined digit)

Pn601.YX=0x08(set IN1 to SPD-D);
3 Terminal assignment | Pn602.YX=0x09(set IN2 to SPD-A);
Pn603.YX=0x0A(set IN3 to SPD-B),

Speed command | Pn303.X=0(Speed command source set via internal speed on Pn304);

4 source setting Pn303.Y=0(Speed command source set via internal speed on Pn305);

Pn303.Z=0(Speed command source set via internal speed on Pn306);
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Pn303.W=0(Speed command source set via internal speed on Pn307);

Multi-segment speed

5 value setting Set Pn304,Pn305,Pn306,Pn307.
6 Servo enable Set internal enable Pn001.X=1.

Switching setting Adjust three speed switches for speed selection;
g SPD-D regulates the direction of operation;

SPD-A and SPD-B together control the segment number of the internal

speed.

4.4 Torque Mode (Internal Setting)

4.4.1 Function Brief

Internal torque setting enables torque control by four preset torque commands in the servo drive by

users and external signal input. Any one of the four torques can be used for toque control, and no external

torque generator is required.

via internal digit (Pn410) PN400.X=0  Torque

command
source in
Input —0- via i i  torque mode
terminal(X) 0 Pn409.X=0: via internal digit(Pn410)
1 Pn409.X=1: via internal digit(Pn411)
TorgA Pn400.X=3
2 Pn409.X=2: via internal digit(Pn412)
TorgB
i 3 Pn409.X=3: via internal digit(Pn413)

Figure 4.20 Torque command source in torque mode

Related function codes:

torque mode

Pn400.X

Command source selection in | 0: via internal digit

1:reserved;  2:reserved

3: via combined internal digit
4: single trigger from external
control

5: via internal signal

torque control
Pn400.Y

Speed limit source selection in | 0: reserved

: reserved
: via internal digit 2 -

1

2

3: via DI terminal

4: via torque command
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Pn403 Torque command direction 0: the same as torque command 0
N -
1: opposite to torque command

Torque command first-order

Pn404 . 0.00~655.35 0.00 ms
low-pass filter time

Pn410 Torque command source 1 -500.0~500.0 0.0 %

Pn411 Torque command source 2 -500.0~500.0 0.0 %

Pn412 Torque command source 3 -500.0~500.0 0.0 %

Pn413 Torque command source 4 -500.0~500.0 0.0 %
Internal speed limit value in

Pn415 0~10000 1000 rpm
torque control

Related input terminals

Torque  command | This signal is used to adjust the
direction switch in | output direction of the torque
torque mode command through this terminal in
the torque control mode: By
0xO0F TPR-D . il
Invalid: same as the torque level
command;
Valid: opposite to the torque
command.
Internal register
0x12 TOR-A | torque command _
buffer selection 1
0 0 Pn410 By F
Internal register 0 1 Pn4ll level
0x13 TOR-B torque command 1 0 Pn412
buffer selection 2 1 1 Pndl13

4.4.2 Speed Limit in Torque Control

Speed limit function limits the speed of the servo motor to protect it. In torque control, the servo motor

is controlled to output the controlled torque, but the motor speed is not controlled. As a result, when a

command torque greater than the machine-side torque is given, the motor speed will increase dramatically,

s0 its speed needs to be limited.

Related function codes

Internal speed limit value in

Pn415
torque control

0~10000
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4.4.3 Example of Torque Controlled Operation

Example 1:

Table 4-12 Example of internal torque operation

Pn000.X=2 (control mode is torque mode)
Control mode .
1 lecti Pn400.X=0(torque source is selected from Pn410)
selection
Pn400.Y=2(Select the speed limit in torque mode via Pn415)
Pn410=0, enable the servo, but motor stays still.

2 Torque setting

Speed limit Pn415=1000 speed limit is 1000rpm in torque control.)

4 Servo enable Pn001.X=1
Torque .

5 . Pn410 = 20, the motor speed reaches 1000 rpm with no load.
adjustment

Example 2

Table 4-13 Example of internal combined speed operation

Control mode

Pn000.X=2 (control mode is torque mode);
Pn400.X=3(select the torque source to internal combined digit);

source setting

selection Lo .
Pn400.Y=2(select the speed limit in torque mode via Pn415)
. Pn601.YX=0xOF (set IN1 to TOR-D);
Terminal
X Pn602.YX=0x12(set IN2 to TOR-A);
assignment
Pn603.YX=0x13(set IN3 to TOR--B).
T Pn409.X=0(torque command source set via internal speed on Pn410);
orque
q Pn409.Y=0(torque command source set via internal speed on Pn411);
command

Pn409.Z=0(torque command source set via internal speed on Pn412);
Pn409.W=0(torque command source set via internal speed on Pn413),

Torque
command Set internal torque to Pn410, Pn411, Pn412 and Pn413.
setting
Speed limit

pef: 1 Set the speed limit value to Pn415 in torque mode.
setting

Enable servo

Pn001.X=1

Switching
setting

Switch torque switching signals;

SPD-D regulates the direction of operation;

SPD-A and SPD-B together control the internal torque command source
(Pn409.X~Pn409.W).
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4.5 Combined Control Mode

4.5.1 Basic Setting of Combined Control Mode

The servo unit can be switched by combining two modes from various control modes.

Related function codes

Pn000.X

Control mode selection

0: position control mode

1: speed control mode

2: torque control mode

3:

4: torque-position mode

5: speed-torque mode

6: speed-position-torque mode

speed-position mode

Related input signals:

| seding | Mark [ Name | Descripdon | Trigger | Mode |

0x0B

C-SEL

Control mode selection

This signal is used to select the
control modes.

By level

Ox1A

C-SEL2

Control mode selection

This signal is used to select the
control modes.

By level

0x1B

C-Ctrig

Control mode selection
confirmation

This signal is used for
confirmation of the control
mode selection.

By level

RSMm

In combined control mode, switch the combined mode among speed mode, tongue mode, position

mode via "C-SEL"

In combined control mode, the mode switching is controlled by the "Control mode selection'

terminal signal. (C-SEL).

Position mode

Speed mode

4 Position mode

Torque mode

5 Torque mode

Speed mode

Speed mode

Position mode
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1 0 Torque mode

4.5.2 Speed-Position Control Mode

After setting the control mode selection signal (/C-SEL), users select the corresponding control

mode through the upper device.

Servo on/S-ON

Control mode selection

JC-sel OFF ON OFF

Figure. 4.22 Timing diagram of speed-position control

4.5.3 Torque-Position Control Mode

After setting the control mode selection signal (/C-SEL), users select the corresponding control
mode

through the upper device.

Servo on/S-ON
Control mode selection/C-Sel OFF ON OFF

Figure 4.23 Timing diagram of torque-position control

4.5.4 Speed-Torque Control Mode

After setting the control mode selection signal (/C-SEL), users select the corresponding control
mode

through the upper device.

w
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Servo on/S-ON

Control mode selection

/C-Sel OFF ON OFF

Torque mode

Figure 4.24 Timing diagram of speed-torque control

4.5.5 Speed-Position-Torque Control Mode

After setting the control mode selection signal (/C-SEL), users select the corresponding control
mode

through the upper device.

Servo on/S-ON

OF ON QFF

L

Figure. 4-25 Timing diagram of speed-position-torque control

Precautions

oIn speed-position-torque mode (Pn000.X-6), after the drive is
powered on, the drive is in speed mode before the control mode trigger (C-Trig) rising
edge signal is triggered.

4.6 Absolute Encoder
When using a multi-turn absolute encoder, the absolute value detection system can be constructed
through the upper device and through which, repeated home return can be saved after power is turned on.

Related function codes:
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0: absolute encoder as an absolute
Pn040.X Standard pulse encoder value encoder -
1: absolute encoder as an
incremental encoder
0: absolute encoder as an absolute
encoder
Pn040.Y | EtherCAT bus encoder 1 absolute encoder as an -
incremental encoder
2- absolute encoder as a single-turn
absolute encoder
Motor-side multi-turn
PrO41 absolute encoder 0: set battery undervoltage to fault i
undervoltage warning 1: set battery undervoltage warning
selection

4.6.1 Connection of Absolute Encoder

To save the position data of the absolute encoder, a battery unit needs to be installed. When it is an

encoder cable with a battery box, install the battery inside the box.

Encoder cable with

battery box

Table 4-14 Example of absolute encoder wiring

Absolute encoder

Servo drive

PS

/PS

ENC Encoder

+5V terminal

GND
BAT

Batl |

Battery

Box

4.6.2 Absolute Encoder Data Reading

Read encoder data via communication.

Related function codes:

Absolute encoder single-turn value

0~224

Encoder unit

0xEO010

Absolute encoder multi-turn value

-32768~32767

Rev

0xEO011
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Absolut d Ise (32 bit: Command
Un600 solute encoder pulse (32 bits) Int32 , 0xE600
unit
Un603 Absolute encoder pulse (64 bits) Int64 Encoder unit | 0xE603
4.6.3 Battery Replacing

An “Encoder battery error (Er.830)" or "Absolute encoder battery alarm (AL.930)" will be reported
when the battery voltage is below about 2.7V. When Er.830 or AL.930 pops up, check if the battery is loose
first; If not, the battery is under voltage, and the encoder battery needs to be replaced at this time.

Table 4-15 Example of absolute encoder battery replacement

1 Power-up Turn on the control power of the servo drive only.
Install the battery on top of the encoder cable: open the battery box on the
absolute encoder cable — remove the old battery — install the new battery
Replace the i
2 battery — close the battery box again.
Install the battery on top of the upper unit: remove the old battery — install
the new battery.
ERR red indicator is flashing: wait for about 5s after replacing the battery, the
3 Clear fault or warning will be eliminated automatically;
warning ERR red indicator is always on: replace the batteries and repower-up the drive
to eliminate the fault.
4 Fault clear After the drive is repower-up, the ERR green indicator is always on to
conformation indicate that the battery replacement is successful.

Precautions

o When replacing the battery, please do it when the drive is powered on and the encoder
is normally connected, otherwise it will cause the absolute encoder data loss.

® The operation of clearing the encoder multi-turn value can be operated by the "Control
panel" on the upper computer software VCSD.exe. If it is a non-multi-turn absolute
encoder, operation fail will be reported.

4.7 Max. Turn Number

4.7.1 Overview

When controlling the position of the rotary table, it can only rotate in one direction, so the number of
rotation cycles will always exceed the upper limit value of an absolute encoder after a certain period.

For example, suppose that the rotary table below can only move in one direction.
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Rotating

Figure 4.26 Typical mechanical device
After the number of turns has been done, the absolute multi-turn position information will overflow.
To address this, users need to adjust the absolute multi-turn upper limit value in position control

Term explanation:

Motor rotates counterclockwise in face of Motor rotates clockwise in face of the

the axis end (CCW) axis end (CW)

4.7.2 Related Principles

Generally, the display counting range of the multi-turn absolute encoder is [-32768, +32767], as
shown in the following figure: when the motor is turning forward for a long time, the number of turns of
the encoder will change to the maximum value +32767: When it continues to rotate. the data will overflow.
Then users will find that the multi-turn value is no longer suitable for the absolute coordinate system after
repower-up.

For example: system transmission ratio n: m=1I: 5, that is, the motor rotates 5 turns, the rotary table
rotates 1, when the multi-turn value of the absolute coordinate zero position is 0, and the value of the single
turn is 0, after the rotary table rotates about 6554 turns, the encoder multi-turn data will overflow.

Theoretically when the motor rotates 32770 turns, and rotary table rotates about 6554 turns, and there are

40)
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3 more turns, then the feedback of the multi-turn encoder turns into -32766, and the zero position of the

rotary table is offset based on the upper computer system calculation.

i
/

Figure 4.27 Forward encoder revolution overflow

+32767

Rotated
data 0

-32768 Number of motor rotations

When the upper limit of revolutions is used, the ratio of integers of the motor revolutions and rotary
table revolutions will be free of mantissa.

Still taking the above as an example, for a transmission ratio n: m= 1:5 in the system (that
is, the motor rotates 5 turns, the table rotates 1), when the upper limit of rotation is set to 5, the table

coordinates are no longer affected by the encoder multi-turn overflow.

Number of rotations Multi-turn
of worktable upper limit

7 -
6 — —
5 — —_
4 —_— "7 -. Number of motor rotations
3 — —
2 JR—
1 o > 5 : 3 B = 5 5 o= 5
0 T Tt 1 T T T T T1JJ 0

0 5 10 15 20 25 30 35 40 45
Motor rotation amount

Figure 4.28 The rotation relationship between the table and the motor when the multi-turn is limited

Correspondingly, w the encoder multiturn values (Un011) are shown below when the number of

rotations is off and on.

+32767
Furwa% Rever%
Rotated 0
data ‘ ‘ L
—
-32768 Number of motor rotations Number of motor rotations
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4.7.3 Related Function Codes

Pn276 Upper limit of revolution 0~30000 0 Turn
. . 0: off
Pn277.X Function switch 0 -
1:on
e . 0: cyclical
Pn277.Y Position direction feedback selection . 0 -
1: non-cyclical
4.7.4 Steps

Method A: the upper computer needs to read periodic position information, such as: rotary table
0°~360°:

Step 1: set the correct upper limit of revolution (Pn296, Pn297), that is, the value of the motor
revolution cycle, according to the actual conditions of machines;

Step 2: enable the multi-turn upper limit overflow function (Pn277.X=1);

Step 3: enable the cycle mode, cyclic position change (Pn277.Y=0);

Step 4: use the upper computer to clear the multi-turn value of the absolute encoder;

Method B: only the current absolute position is needed in the user system;

Step 1: enable multi-turn upper limit overflow function (Pn277.X=1);

Step 2: enable the non-cycle mode, position accumulation (Pn277.Y=1);

Step 3: use the upper computer to clear the multi-turn value of the absolute encoder;

Precautions

o This function is only valid when an absolute encoder is used.
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5.1 Precautions before Tuning
5.1.1 Types of Tuning

Adjustment refers to the responsiveness optimization by adjusting the gain of the servo unit.

The servo gain is set by a combination of multiple parameters (speed loop gain, position loop gain,
filter, fiction compensation, moment of inertia ratio, etc.), which are interactive, so the balance between
the various parameter setpoints must be considered.

The servo gain is factory-set for stability. Please adjust based on the state of the actual mechanical
performance to further improve responsiveness.

The types of adjustment include tuning-free function, inertia identification, gain adjustment, filter
adjustment, fiction compensation, A vibration suppression control, low-frequency vibration suppression,

Easy FFT, etc.
5.1.2 Precautions during Tuning

When adjust the servo unit protection functions shown below should be set to a more appropriate
value.
(1) Overtravel setting

For details about overtravel settings, please refer to “4.1.7 Overtravel Setting”.

(2) Torque limit

The torque limit is to calculate the torque required for the operation and limit the output torque below
this value. The impact can be mitigated in the event of failure of the machinery such as interference or
collision. If the torque is set below the value required, overtravel or vibration may occur: See function
codes Pn050 to Pn055 for details.

(3) Position deviation threshold

The position deviation warning is to offer effective protection during position control when the servo
unit is used. When the motor does not confirm to the command, by setting the appropriate position
deviation warning value, the abnormal situation can be detected and then motor running is stopped.

Position deviation refers to the difference between the position command value and the actual position,
see function codes Pn264 and Pn266 for details.

The position deviation can be calculated as the following formula for the position loop gain (Pn101)

in relation to the motor speed:
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motor speed(rpm) encoder resolution Pn206

- o o «
Position deviation command unit 50 X Priol P04

When the acceleration and deceleration of the position command exceed the tracking capability of the
motor, the tracking lag will become larger, and the position deviation cannot meet the above relation. Please
reduce the acceleration and deceleration to the value that the motor can track, or increase the warning value
of excessive position deviation.

(4) Excessive position deviation warning when the servo ON

If the servo is set to ON when position deviation keeps accumulating, to make the position deviation
become "0", the motor will return to the original position so to cause danger. To avoid this, set the warning
value of position deviation when the servo is ON to limit it.

(5) Vibration detection

In the debugging software "one-key tuning", the vibration detection can be started by setting the

appropriate value.

5.2 Tuning-free Function

5.2.1 Introduction to the Tuning -free Function

Tuning-free function can be used to obtain a stable response through automatic adjustment regardless
of the type of machinery and load fluctuations.

Related function codes:

Tuning-free switch 0: tuning-free OFF
Pnl175.X . 1 -
1: tuning-free ON

Speed control method during | 0: for speed control

Pnl75.Y tuning-free operation 1: for speed control and the upper 0 -
unit is used for position control
Pnl75.Z Tuning-free rigidity 0~9 0 -
Tuning-free load inertia 0to9

0: low load inertia
Pnl75.W . N 0 -
1: medium load inertia

2: large load inertia

The values of tuning-free rigidity correspond to bandwidths are list below:
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0 Response: slow

9 Response: fast

5.2.2 Parameters When Tuning -free Function Changes from Valid State to Invalid

When the tuning-free function is valid (Pn175.X-1), the following parameters become invalid:

Moment of inertia Pn100

2nd velocity loop gain Pn105

Gain 2nd velocity loop integral time Pn106

2nd position loop gain Pn107

2nd torque command filter time Pn108
Intelligent applications Friction compensation function Pn150.W
A vibration suppression selection Pn140.X
Two sets of parameter switches | Gain switching Pn110.X

5.2.3 Tuning -free Operation
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1

Tuning-free function on Pn175.X=1.

Set tuning-free value on Pnl75.Z
To improve responsiveness, increase the value of Pn175. Z. To suppress vibration,
reduce the value of Pn175. Z.

Response: slow

O |0 [N || |h|w]|ND |~ |O

Response: fast

Precautions
e The tuning-free control function is valid for position control and speed control, but
not for torque control.
e When using the motor with a load inertia exceeding the allowable load, the motor
may vibrate. In this case, reduce the tuning-free load value (Pn175.W).
e During operation, perform this function when emergency stop is possible at any
time to ensure safety.

5.3 Intelligent Setting

5.3.1 Intelligent Setting Overview

Intelligent setting refers to the function that the servo drive automatically adjusts according to the

mechanical characteristics when performs automatic operation (forward + reverse reciprocating motion)

within the set range of motion.

The intelligent setting function can be implemented through the VCS debugging software. For details,

see "Debugging Software".

(1) Advanced automatic adjustment without command input

When the advanced automatic adjustment function of the non-command input is enabled, the

following items will be adjusted.
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(O Moment of inertia ratio
@ Gain adjustment (speed loop gain, position loop gain, etc.
®) Filter adjustment (torque instruction filter, notch filter)
@ Friction compensation
® A vibration suppression control
® Vibration suppression
(2) Advanced automatic adjustment with command input
When the advanced automatic adjustment function of the command input is enabled, the following
items will be adjusted.
@ Gain adjustment (speed loop gain, position loop gain, etc.)
@ Filter adjustment (torque command filter, notch filter)
(® Friction compensation
@ A vibration suppression control

® Vibration suppression

Precautions

e Intelligent command settings begin to adjust based on the current speed loop gain
(Pn101). If a vibration occurs at the beginning of the adjustment, it will not be possible
to make the correct adjustment. At this point, reduce the speed loop gain (Pn101) until
the vibration is low, and then re-adjust.

5.3.2 Intelligent Setting Procedure

(1) Items need to be checked before setting
Before intelligent setting. please be sure to confirm the following settings. If it is not set properly, the
function will not be performed.
(® No overtravel occurred
@ Non-torque control
(3 Gain switching by manual gain switching (Pn110.X=0) and 1st gain is set.
@ No alarm or warning occurred

® Tuning-free control function is invalid (Pn175.X = 0)
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Precautions

® When performing command-free intelligent setting under speed control state, it will
automatically switch to position control for adjustment, and after the adjustment is
finished, it returns to the speed control.

entelligent setting with command is invalid under tongue control.

o In the process of executing intelligent setting, the switching function of the command
pulse input magnification will become invalid.

(2) Examples of failure to perform adjustment or adjustment error
In the following cases, the intelligent settings will not be executed normally
(D When the motor is energized (servo ON) and it is under position control (intelligent setting with
command)
@ When the mechanical system can only operate in one direction
(3 When the range of motion is narrow under 0.s turns
@ When the moment of inertia changes within the set operating range
® When the dynamic fiction of the machine is large
® When the rigidity of the machine is low and the vibration occurs during the positioning
(@ When the speed forward-feedback is input

Positioning completion signal threshold (Pn262) is low

Precautions

o When the variable inertia load fails to be adjusted intelligently without command

please change the adjustment mode via one-key tuning or tuning-free function;

o During intelligent adjustment, please set “electronic gear ratio (Pn204/Pn206)” and
“positioning completion range (Pn262)” as the value of the test operation, otherwise
the adjustment may fail or the adjustment result is inconsistent with the test

operation.

5.4 One-key Tuning

One-key tuning is a method of manual speed command or position command input from the upper
device during running. By adjusting one or two values through the bandwidth setting, users can
automatically adjust the set value of the relevant servo gain.

One-key tuning is valid for the following items;

@ Gain adjustment (speed loop gain, position loop gain, etc.);

@ Filter adjustment (torque command filter, notch filter);

® Friction compensation;

@ A vibration suppression control;

® Model tracking control (model tracking gain);



SD100 Series Servo Drive Manual Tuning

If the response characteristics are not enough after intelligent setting, please use one-key tuning. If
you want to further micro adjust each servo gain afterwards, please refer to "Manual Adjustment” to
perform manual tuning

If the setting is not correct, "NO-Op" will pop up and the function cannot be performed. Before
bandwidth settings, be sure to confirm the following settings.

(O Tuning-free is selected as invalid (Pn175.X-0)

@ Tuning mode is set to 0 or 1 when performing tuning via speed control

(3 One-key tuning can be performed by debugging software, see "Debugging Software" for details.

Precautions

® Please set the moment of inertia ratio (Pn100) correctly before performing one-key

tuning.

5.5 Function Tuning

To adjust the servo gain, please adjust the relevant gain parameters of the servo drive one by one based
on understanding its composition and characteristics. In most cases, if there is a large change in one
parameter, users must adjust the other parameters again. The relevant monitoring waveform can be

captured by the relevant debugging tools.

Position loop
control Speed loop
control
Current loop control Servo motor
. + + +
Command iput| - peviation Position loop comsrgflzdr Ky T [ current Power Pl
counter gain Kp Ti controller converter
) +
Speed Curr
ent
feedback feedback
Position
feedhack ENC

Encoder

The servo drive is composed of position loop, speed loop and current loop. The more inner the loop
is, the more the response characteristics need to be improved. If this principle is not followed, it may lead
to poor responsiveness or vibration.

Since the current loop ensures adequate responsiveness, users do not have to adjust the relevant
parameters.

By manually adjusting the servo gain, the response characteristics can be improved. Positioning time

can be shortened if position control is used.

&
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Please use manual tuning in the following situations:
(D When automatic tuning is not possible;
(2 When it is more necessary to increase the servo gain than the result of automatic tuning;

(3 The customer decides the servo gain to moment of inertia ratio.

Precautions

o Tuning is recommended from the factory-set gain of each parameter of servo drive.
® Vibration may occur when adjusting the servo drive gain. It is recommended to turn
on the warning parameter that detects vibration (Pn185.X-1).

5.5.1 Gain Tuning

Steps:
1 Adjust the torque command filter time (Pn104) and set it to no vibration.
3 Increase the speed loop gain (Pn101) as much as possible within the range of no vibration

in the machines, while decrease the speed loop integral time (Pn102).

3 Repeat steps 1 and 2 to reduce the value that has been changed by 10% to 20%.

For position control, increase the position loop gain (Pn103) within the range of no

vibration.

Precautions

e When adjusting the servo drive gain, if one parameter is changed, the other parameters
need to be readjusted as well. Do not make large changes to one parameter alone. Make
fine adjustments to each servo gain parameter below 5% or so as a standard.

® Please follow the procedure below for servo parameter changes.

(D Decrease the torque command filter time (Pn104);

@ Increase the speed loop gain (Pn104);

(@ Decrease the speed loop integral time (Pn104);

@ Increase the speed loop gain (Pn101);

To prevent vibration and overtravel when decreasing the response:

@ Increase the torque command filter time(Pn104);

@ Decrease the speed loop gain(Pn104);

3 Increase the speed loop integral time(Pn102);

(@ Decrease the speed loop gain(Pn101);

(1) Position loop proportional gain adjustment
The response of the servo system is determined by the position loop gain. When the position loop gain
is set to a higher value, the response speed increases and the time required for positioning is reduced. In

general, the position loop gain cannot be increased beyond the set mechanical system vibration. Therefore,
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to set a larger position loop gain, it is necessary to increase the rigidity and vibration value.

Pnl103 | Position loop proportional gain 1.0~2000.0 40.0 1/s

Precautions

o The position loop proportional gain (Pn103) must not be set too large when the motor

is operating, otherwise an overcurrent warning may occur during high speed. In this case,
it will be difficult to detect an excessive position deviation fault, so refer to the following

conditions as a criterion for setting the value:

F
Position deviation fault threshold Pn264=K—C X (1.2~2.0)
P

In the formula:

F.: maximum frequency of the position command pulse (pulse/s);

K,: position loop gain (1/s);

1.2~2.0: Safety coefficient (protection against frequent excessive position deviation).

o When using the position command filter, the transitional deviation will increase

depending on the filter time parameter. Please take the filter signal accumulation into

consideration during setting.

(2) Speed loop proportional gain and speed loop integral time adjustment
The velocity loop proportional gain (Kp) is a parameter that determines velocity loop responsiveness.
Low responsiveness of the speed loop is a delay element of the outer position loop, so overshoot or

vibration to the speed command can occur. Therefore, the larger the setting value, the more stable and

responsive the servo system will be as it is within the range of no vibration in the mechanical system.

Pnl101 Speed loop proportional gain 1.0~2000.0 40.0 Hz

The speed loop contains an integral element to respond to even small inputs. As this integral element

is a delay element for a servo system, when the time parameter is set too large, an overshoot occurs or the

positioning time is prolonged to reduce responsiveness.

Pnl102 | Speed loop integral time constant 0.15~512 20.0 ms




Tunning SD100 Series Servo Drive Manual

(3) Torque command filter
The torque command filters are serially configured with primary delay filters, secondary delay

filters, and notch filters for different functions.

Torque
Torque commqand 1% notch 2" notch 3% notch 4™ notch
command 2 order filter filter filter filter
st f f
Toqu’ 1 _order —1 filter Pn153 — Pn156 — Pni59 —| Pn15C Filthred
filter Pn154 i Pn157 Pn15A Pn15D
command Pni04 Pn40l i torque
before Pn402 Pn155 Pn158 Pn15B Pn15E command
filtering |

Notch filter function switch 1
Pn150

Precautions

o The torque command to 2nd notch filter is not valid when Pn401=5000Hz and is valid
when Pn401<5000Hz;

o The 3rd notch filter is not valid when Pn159=5000Hz and is valid when
Pn159<5000Hz;

® The 4th notch filter is not valid when Pn15C=5000Hz and is valid when
Pn15C<5000Hz.

Low-pass filter
When mechanical vibration may be caused by the servo drive, it is possible to eliminate the vibration
by adjusting the torque command filter time.

The smaller the value, the more responsive control, but it is subject to mechanical conditions.

Pn104 Torque command filter time constant 0.00~655.35 1.00 ms

Pndo1 Torque command 2nd low-pass filter cutoff 100~5000 5000 Hz
frequency

Pnd02 Torque command 2nd low-pass filter Q 0.50~1.00 1.00 ms

Precautions

® The torque command 2nd filter is not valid when Pn401=5000Hz and is valid when
Pn401<5000Hz;

o The 3rd notch filter is not valid when Pn159=5000Hz and is valid when
Pn159<5000Hz;

® The 4th notch filter is not valid when Pn15C=5000Hz and is valid when
Pn15C<5000Hz.

Example 1: torque command filter time Pn104=5ms, the cutoff frequency of the corresponding low-
pass filter is 1256Hz, and the corresponding amplitude-frequency characteristics are shown in the figure

below: the amplitude attenuation -3DB at 1256Hz.
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Precautions

o The low-pass filter frequency characteristics above are simulated from the theoretical

model calculations, so there are some differences from the actual characteristics.

Example 2: Torque command 2nd filter with cutoff frequency Pn401= 1256 Hz, the attenuation of

the amplitude diminishes with the gradual increase of the Q value.

Bode Diagram
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Frequency (Hz)
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Precautions

o The low-pass filter frequency characteristics above are simulated from the theoretical

model calculations, so there are some differences from the actual characteristics.

Example 3: A torque-commanded 1st low-pass filter has a cutoff frequency of 1256 Hz, a torque-
commanded 2nd filter has a cutoff frequency of Pn401= 1256 Hz, and the filter frequency characteristics

at Q = 1.0 are shown below.

Bode Diagram
10 . —— T —————— . —— -
0 il
A0 -
20 -
E .
2 a0k First order low-pass filter
3
2
£ ol
g
=
s Second order low-pass filter
60
70
80 n T S R R | L T S R R R | n T T W R | L R S S R R
10’ 102 10° 10* 10°

Frequency (Hz)

Precautions

e The filter above frequency characteristics are simulated from the theoretical model

calculations, so there are some differences from the actual characteristics.

Notch filter

Notch filters are used to remove specific vibration frequency components caused by resonance of the
ball screw shaft, etc. The gain curve is shown below: a specific frequency (hereinafter referred to as the
notch frequency) in a notch shape. This characteristic makes it possible to eliminate or reduce the frequency
components near the notch frequency. The notch filter is set by three parameters: the notch filter frequency,

the notch filter Q value, and the notch filter depth.
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The notch filter Q value and notch filter depth D are explained below.

Notch filter Q

The notch filter Q determines the width of the notch filter at a certain notch filter frequency. The width

of the notch varies depending on the Q value.

The smaller the notch filter Q, the wider the notch, and the wider the filter frequency width is.

Example: When the center frequency of the notch filter is 1500Hz and depth D=0, the amplitude

attenuation at different setting values of the notch filter Q value is shown in the following diagram.

0

Bode Diagram
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Precautions

oThe notch filter above frequency characteristics are simulated from the theoretical
model calculations, so there are some differences from the actual characteristics.

Notch filter depth

Notch filter depth refers to the depth (amplitude) of the notch at a certain determined notch center
frequency. The depth of notch (amplitude) varies depending on the notch filter depth (D).

The smaller the notch filter depth (D) is, the deeper the notch is, the better the vibration suppression
control is, but if it is too small, it will increase the vibration.

Example: Notch filter center trap frequency 1500Hz, notch filter width Q = 0.7. Here is the effect of

amplitude attenuation at different notch filter depth (D).

Bode Diagram

0
D=1.0 D]EZO;
Notch filter invalid D=0.7 :
_ o D=0.1
g
E
.‘é
2
-100 [~ -
150 : . T : . ]
10? 10° 10°

Frequency (Hz)

Precautions

oThe notch filter above frequency characteristics are simulated from the theoretical
model calculations, so there are some differences from the actual characteristics.

Related function codes

Pnl53 Notch filterl frequency 50~5000 5000 Hz

Pnl54 Notch filterl Q 0.50~10.00 7.00 -

Pnl55 Notch filterl depth 0.000~1.000 0.000 -
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Pnl56 Notch filter2 frequency 50~5000 5000 Hz
Pnl57 Notch filter2 Q 0.50~10.00 7.00 -
Pnl58 Notch filter2 depth 0.000~1.000 0.000 -
Pnl59 Notch filter3 frequency 50~5000 5000 Hz
Pnl5A Notch filter3 Q 0.50~10.00 7.00 -
Pnl5B Notch filter3 depth 0.000~1.000 0.000 -
Pnl5C Notch filter4 frequency 50~5000 5000 Hz
Pnl5D Notch filter4 Q 0.50~10.00 7.00 -
Pnl5E Notch filter4 depth 0.000~1.000 0.000 -

5.5.2 Gain Switching

The gain switching consists of "manual gain switching", which uses an external input signal, and

"automatic gain switching", which performs the switching automatically.

The gain switching increases the gain and shortens the time during positioning, and decreases the gain

and suppresses vibration when the motor is stopped.

. o . 0: manual switching
Pnl10.X | Gain switching selection L 0 -
1: auto switching
0: position completion signal ON
1: position completion signal OFF
2: position near signal ON
Pnl10.Y Auto switching conditions 3: position near signal OFF 0
1110. - ) R
for position control gain 4: position command filtered to 0
and pulse input OFF
5: position command pulse input
ON
Gain switching transition
Pn112 . 0~65535 0 Ms
timel
Pn113 ('}ain switching transition 0~65535 0 Ms
time2
Pnild Gain switching waiting timel 0~65535 0 Ms
Pn115 Gain switching waiting time2 0~65535 0 Ms
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Gain combinations for switching:

Speed loop proportional gain Pnl01 Pnl105
Speed loop integral time constant Pnl02 Pnl106
Position loop proportional gain Pnl03 Pnl107
Torque command filter time Pnl04 Pn108
Model tracking gain Pn241 Pn246
Model tracking gain attenuation factor Pn242 Pn247

Precautions

e Gain switching of model tracking gain and model tracking attenuation factor is

available only for "manual gain switching".

o Gain switching of the model tracking gain and model tracking attenuation factor is valid
only when there is no command from the drive and the motor is stopped.

Gain switching method:
(O Manual switching
@ Auto switching
When switching manually, it is necessary to configure the external input signal to control the gain
switching, and when switching automatically, it is necessary to set the conditions to determine whether to
switch or not.
(1) Manual switching

Related input signals:

This signal is used to select the

. two gains of the speed mode
Gain

0x0E /G-SEL . and the position mode. By level |E
switching K . .
Invalid: switch to 1% gain.

Valid: switch to 2™ gain.

(2) Auto switching
"Auto gain switching" is valid only for position control, and the switching conditions is performed by

the following settings.

=
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Pn110.Y
corresponds to
condition A

Condition A is 1st gain — 2nd . . Transition
i X Waiting time 1(Pn114) .
valid gain timel(Pn112)
Condition A is not| 2nd gain — 1st e Transition
K . Waiting time 2(Pn115) .
valid gain time2(Pn113)

Example: In the auto-switching gain mode with the condition that the position completion signal

(/COIN) is ON, assume that the gain is switched from the position loop gain Pn103 to the 2nd position

loop gain Pn107. The /COIN signal of the switching condition is ON, and after the waiting time Pn114

from the time when the switching condition has been completed, the gain is changed linearly from Pn103

to Pn107 during the transition time Pn112.

First gain

Pn101
Pn102
Pn103
Pn104

00

Switching time 1
(Pn112)
Waiting time 1
(Pn114)

Switching time 2
(Pn113)
Waiting time 2
(Pn115)
Waiting time  Transition
Pn114 time
1st position loop < » Pnl12
gain Pn103
/coiN  ON

OFF

2nd position loop gain
Pn107

Second gain

Pn105
Pn106
Pn107
Pn108

Switching condition

Alistrue

Figure 5.1 Logic diagram
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5.5.3 Speed Feedforward

Speed feedforward is a function that reduces position time by feedforward compensation during

position control.

Differential Speed Speed feedforward
—> filter »| feedforward gain > filter time
(Pn121) (Pn121)

iti +
Position — "
) 4
command Position Ioop‘pmpornonal +
—_— gain > —
(Pn103)

Encoder
position
feedback

Related function codes:

Pn121 | Speed feedforward gain 0~100 0 %

Pn122 | Speed feedforward filter time 0.00~64.00 0.00 ms

When the speed feedforward gain is on, when the speed control command changes smoothly, the
speed feedforward gain increases to improve speed tracking error; if the speed control command does not
change smoothly, the gain decreases to reduce the mechanism vibration. Speed feedforward gain Pn121 is

close to 100%, the more complete the front compensation, the smaller the dynamic tracking error.

Speed
Add Pn121 Add Pn121 command

"""" | Reduce Pn122 A N o SPEEM
§ feedback

=

Precautions

o If the speed feedforward gain is set too high, it may cause the equipment to vibrate, so
please set the value to 80% or lower.
e When the speed feedforward gain Pn121 is set to 0%, the speed feedforward function

is invalid.

5.5.4 Torque Feedforward

In position control mode, internal torque feedforward is used to improve the torque command response
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and reduce the position deviation at fixed acceleration and deceleration; in speed control mode, torque

feedforward is used to improve the torque command response and reduce the speed deviation at fixed speed.

) . Torque
> Differential »| feedforward gain > '_I'orqu_e feedforward
filter filter time (Pn124)
(Pn123)

+

Speed
command

Torque
command

Speed loop PI regulator

Related function codes:

Pn123 | Torque feedforward gain 0~100 0 %

Pn124 | Torque feedforward filter time 0.00~64.00 0.00 ms

Precautions

e When the torque feedforward gain Pn123 is set to 0%, the torque feedforward function

is invalid.

5.5.5 PI/P Switching

PI-P control can be switched under speed control or position control. When it is a combined control
mode, it is valid only when it is switched to speed and position modes. PI-P switching can be performed
by the manual PI-P switching signal (/P-CON), and when the /P-CON signal is set to ON, it becomes P
control. The conditions for auto-switching can also be selected via speed loop PI-P switching condition
(Pn130).

(1) Manual switching

Here is configuration of manual PI-P control.

Related input signals:
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This signal is used to
switch the PI
(Proportional/Integral) and

P (Proportional) regulators
0x05 P-CON | Speed loop PI-P of the drive's speed loop. By level B E
Invalid: PI controller
(proportional/integral).
Valid: change to P controller

(proportional).

(2) Auto switching
For auto PI-P switching, the switching condition is set via Pn131, and the switching condition is set
from Pn10C to Pn10F. By setting the switching conditions and condition values appropriately, overshooting

during acceleration and deceleration can be suppressed and stabilization time can be shortened.

Speed
P j:Overshoot Speed Position
.. Position feedback . feedback
Position "\ / stabilization time 7 position )
command + > command
n o~ . " R
Overshoot \J Time >»| |¢ Time
stabilization time
Unswitched PI Auto-switching PI-P

Speed loop PI-P switching 0: on internal torque command
condition selection 1: on speed command
2: conditioned by acceleration
Pn130.X - - 0 -
3: on position deviation pulse
4: non-mode switching
function
Speed loop PI-P switching
Pn132 . 0~800 200 %
condition (torque command)
Speed 1 PI-P switchi
pnyag | “PECCOOP TE SWICHNE 410000 0 rpm
condition (speed command)
Speed PI-P switchi
pn1a4 | PeeC 00p T-Tswiching 0~30000 0 rpm/s
condition (acceleration)
Speed loop PI-P switchi Command
Pn1gs | “Pooo OOPTERSWICMNE - 010000 0 _
condition (position deviation) unit

Set the switching condition to torque command
If the switching condition is torque command (factory default), the torque command exceeds Pn132,

and the speed loop switches to P control, as shown in Figure 6.8. The torque command value is set to 200%
21
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at the factory.

Speed  command

Feedback

Torque
command Torque
Pn132 =7~ command

1

1

0 : ;
1

-Pn132 --+-J---------3k;/

1
1
|

Set the switching condition to speed command

Time

Time

If the switching condition is speed command, the speed loop switches to P control when the speed

command exceeds the speed set in Pn133.

Speed . Command

Pn133

PI P | Pl

Set the switching condition to acceleration command

Feedback

When the switching condition is acceleration command, the speed loop switches to P control when

the speed command exceeds the acceleration in Pn134.

Speed  Command

Iy

#)

y’ Feedback

Acceleration

Pn134 Acceleration

0
-Pn134

T

I
e R O

I
I )

I

]

I

I

]

I

I

I

I

|

<_I

Time

Time
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Set switching condition to position deviation
When the switching condition is position deviation, the speed loop switches to P control when the

position deviation exceeds Pn135. It should be noted that this setting is valid only for position control.

Speed  Command

Feedback
\/ N /
/ \
4 N
A A .
Time
Position
deviation
Pn135
Pl P Pl Time

5.5.6 Friction Compensation

The friction compensation is to compensate for viscous friction variations and fixed load variations.
Auto-tuning auxiliary functions for friction compensation are:
@ intelligent tuning without command input;
@ intelligent tuning with command input;
3 one-key tuning.
The following describes the manual tuning of the friction compensation parameters.

(1) Related function codes

0: friction compensation off

Pn150.W | Friction compensation enable L . 1 -
1: friction compensation on
Pn161 | Friction compensation gain 10~1000 100 %
Pn162 | 2nd friction compensation gain 10~1000 100 %
Pn163 | Friction compensation factor 0~100 0 %
P14 Frictior? compensation frequency 1.0~1000.0 0.0 Hz
correction

Friction compensation gain

Pn165 . 0~1000 100 %
correction
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Precautions

e When using the friction compensation function, set the inertia ratio (Pn100) as accurate
as possible. If the inertia ratio is set incorrectly, it may cause vibration.

(2) Friction compensation procedure

Pn161=100 (friction compensation gain at 100%);
Pn162=100 (2nd friction compensation gain at 100%).
I Related Pn163=0 (friction compensation factor is 0, no compensation);
parameter setting | Pn164=0 (friction compensation frequency corrected to 0 Hz).
Pn165=100 (friction compensation gain corrected to 100%).
Note: Please keep Pn164 and Pnl165 at factory setting.
Pn163: friction compensation factor
Friction During the operation, the position deviation is dynamically monitored by
2 compensation means of a debugging software oscilloscope. At the same time, progressively
factor tuning change the friction compensation factor (Pn163) to check whether the actual
position deviation is improved.
n161: friction (égerg]gfeflﬁgggnlon gaih
Friction WhHen the ¢ffectnomdjusting the friction|compensatidn fé@?éﬁ;f’;ﬁ%ﬁg’i"ﬁgﬁfgsﬁot
3 compensation bvious, adjust Jzﬁ frigtiqnmompensation gain (Pn161),|and théAmrépeaio stey
gain tuning 2 to adjust t aigatienafactor (Pnl63 Positional deviation
Repeat step ‘High friction ﬂ
\ Tuning  effect T}:::leowin‘% ﬁ%lﬂsreeC g&]ln?mssri e%iagram of the ifffct bef{?re agtll(ée%gtn‘lerﬁamgpeed
tus
comparison Before friction compensation After friction compensation

Precautions

e The higher the setting of the friction compensation gain (Pnl61), the better the

responsiveness to external disturbances, but if the setting is too high, it is prone to

vibration;
o The higher the setting of the friction compensation factor (Pn163), the better the effect, but
if the setting is too high, it is prone to vibration;

It is recommended that users set the factor to 90% or lower.

5.5.7 Low-frequency Vibration Suppression

During servo system operation, if the system rigidity is insufficient, the mechanical transmission end

will continue to oscillate even if the motor is nearly still at the end of the positioning command, and the

low-frequency vibration suppression function is used to slow down the oscillation on the mechanical

transmission end.
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The low-frequency vibration suppression range is 1.0 Hz to 100.0 Hz.
The low-frequency vibration suppression parameters are described below.

Top

Motor

m| Work table

Related function codes:

Low frequency vibration detection sensitivity
Pn232 I Lo 0.1~300.0 40.0 %
(Positioning completion signal threshold)

Pn233 | Low-frequency vibration suppressionl frequency A 1.0~250.0 50.0 Hz
Pn234 | Low-frequency vibration suppressionl frequency B 1.0~250.0 70.0 Hz
Pn235 | Low-frequency vibration suppression2 frequency 1.0~200.0 80.0 Hz
Pn236 Low-Frequency vibration suppression2 10~1000 100 %

compensation

Precautions

e Vibration detection = Pn232 x Pn262, the smaller the threshold setting for low-

frequency vibration detection, the easier it is to detect vibration.

Low-frequency vibration procedure

Use the debugging software digital oscilloscope to monitor the real-time

positional deviation, and obtain the corresponding frequency of it.

. . Positional deviation
Vibration

1 frequency

Command
speed Calculate vibration
frequency

detection

JANWAY N\
\YARVARVIAVALVEAVAAV
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Parameter Pn235: Low-frequency vibration suppression2 frequency (Pn235)

setting Set the vibration frequency acquired in step 1 to Pn235.
After the vibration suppression frequency set in step 2, check whether the
suppression effect is satisfactory, and do fine tuning around the set vibration
suppression frequency until the expected effect is achieved.

Tuning Positional No low frequency suppression ——————-

offect deviation After low frequency suppression

comparison

Time
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6.1 VCDSoft Servo Debugging Software

VCDSoft is the PC monitoring and debugging software for SD100 servo drive. Customers can
connect the servo drive to PC via USB to Type-C cable and install the specified debugging software and

USB drive program to debug the servo function and performance.

| Ve

e

SDSoft V1.11.26

Version

Compatible with SD100/SD700/SD100 debugging software
Software

Windows 7/Windows10/Windows11
environment

4§ VEICHI DEVICES

Software drive - § VEICHI SD SERIES

Drive software path: \SDSoft V1.11.26\driver

Connectivity USB to Type-C

Website https://www.veichi.com/service/datadownload/

6.2 Basic Procedure
6.2.1 Connection

Open the debugging software, connect the debugging software through the USB and RS485, and

choose the corresponding drive.


https://www.veichi.com/service/datadownload/
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© 1

Communication method selection
® uss

19200

Next step
{£:8,1) Even parity

@ Configuration selection
® Connect anline drive

[ vogel

varsion Description
SD700-3R38 ARM:3718 FPGA:2728 Standard typePulse ty...
© Choose offiine drive
Goback to

Confirm

Once the connection is successful, the main interface of VCDSoft will be displayed.

¥ SOt \acl 1

File  Setup

Boxoosam T

Tool Advanced applicaton  Window  Help

HocEE @A Q

=5 o] e maiing = e ]|
D.B &. &6 @& Q B .-
Read  Wrte Expont Import Compare Find dfference Tumon Intarnal ensble
Pl Gan reated Func..  Parameter name Cumentvalue Umt  Range Defa.. | Menitering 2 Namitoring 3
::i ;‘::’:;z‘ b v/ PRODD  Contiol mode selection [0Jpaston mo... - [ 0 5 :m’: ;‘:‘:ﬁ'ﬂ"’; Curre B
o Tt ] ¥ PnODL  Intemal enable [0J1ner enzbl.. = [ o
Pn5 JOG refited W Pn0D2  Motor rotation drection selection [D]anti-dochowse - 01 0 Cltnoct |Spead commaad
::g :::;:“:;E " W Pn003  Defauk monkoring parametars OFFF - D0~ 0FFF Cljnoe2 _{mtwreal e camrand
Pn Intemal Poscon/iom... | ¥ PB4 Senvo 0FF L. [ .- 02 2 C2junoes._|Rotor pube poskin et
e W/ PRODS  Servo stop method selection when the 2nd a... [0]zero speed ... - 01 0 D) unood  Bectral nole
:";::;:'u:h::m + P0D6  Selection of over travel alarm detecton (Dlover travel ... - 01 0 s ::::: ::::j;:::'::’::
V/ Pn007  Stop methad selection whis servo over travel  [Olthe Sme a... - o0~2 0 -
W PRODE  Senvo lockng time after electiomagnet biak... 0 1m0~ o Jjunie7 | Gomntar offeecbuck pulen
 Pn0D9  Electromagnetic brake action detay 50 10ms 10~100 50 D) Un08  Counter of feedback pu...
¥ Pn010  Motor speed setting when electromagnetic b... 100 omin 0~10000 100 03] unoe9 | Poskion denvation
V/ PR012  Extarmal braking resstor powe 0 oW eSS 0 CH/undn | umudstin bnd ate
 Pr013  Extemal brakng resstor value 0.00 o 0.00~655.35 0 J E Un0OB _ Regeneration load rate i
L I Y
colynge veIcH - Nomsl  ()senoorr User: Developer FPGAI2728 ARM3718

@

Toolbar: including communication disconnection, communication connection, JOG, program JOG,

soft reset, restore factory settings, parameter setting, monitoring parameters, exit and other functions.

import and export;

Real-time monitoring column: real-time reading of all Un parameters.

Parameter setting column: all Pn parameters reading and writing, and supports for batch data

Status bar: including the current communication status and servo work status.
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6.2.2 Parameter Setting and Monitoring

Write and read all Pn parameters in the parameter setting interface, which supports the following
functions:
(1) Write individual Pn parameters: select the function code to be modified, enter the appropriate

parameter value, and then enter the “Enter” to write it effectively.

0

Read

(2) Parameter batch reading: click on , to batch read the parameters of the current group and

all groups.

(3) Parameter batch import and export: the modified parameters can be exported to the current
parameter group in .sd file, so users can batch import of .sd files to match the previous parameter records.

(4) Common parameter records: common parameters will be added to the common parameter
column to facilitate parameter modification.

(5) Comparison of different parameters: compare the current parameters with the default parameters

or the previous .sd files to get the modified parameters, which is convenient for comparison and analysis

of differences.
= o || @|®
Function classfication D.B . & o} Q B =
‘ Read Write Export Import Compare Find difference Tum on Internal enable
Pn1 Gan related Func... Parameter name Current value  Unit Range Defa..
SN » ¥/ Pr000  Control mode selection [0JPoskion mo... - 0~11 0
Pn3 Speed related
Pn4 Torque related v Pn001  Intemal enable [0]inner enabl... - O~1 0
Pn5 JOG refated ¥/ Pn002  Motor rotation direction selection [0]anti-clockwise - 0~1 0
st hioky V/ P03 Defauk montoring parameters OXOFFF - OXO~OXFFF oFFE
Pn7 Extension related
Pn8 Intemal Postion/Hom... | ¥ Pn004  Servo OFF and stop method selection when t... [2]without usi... - 0~2 2
PnE Drive reiated ¥/ Pn005  Servo stop method selection when the 2nd a... [0]zero speed ... - 0~1 (]
il ¥/ Pn006  Sele f | alarm det 0; el 0~1 0
Dl n ction of over travel aarm detection [0]over travel ... 2
v Pn007  Stop method selection while servo over travel  [0]the same a... - 0~2 0
v Pn008  Servo locking time after electromagnetic brak... 0 10ms 0~50 0
¥/ Pn009  Blectromagnetic brake action deby 50 10ms 10~100 50
v/ Pn010  Motor speed setting when electromagnetic b... 100 r/min 0~10000 100
¥ Pn012  External braking resistor powe 0 10w 0~65535 0
¥ Pn013  External braking resistor value 0.00 Q 0.00~655.35 0 v
Enable immediately |Reset to enable

All Un parameters can be read in real time in the real-time monitoring interface. Select the

frequently used parameters in the monitoring parameters and to read the data in real time in a cycle.
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0
Export
Monitoring 1 Monitoring 2 Monitoring 3
~
Un001  Speed command T 0 r/min
[J un002  Intemnal torque command 0%
[J un003  Rotor pulse position relati... 0 puke
[J un004  Electrical angle 0 deg
[J un00S  Speed of input pulse com... 0 r/min
[J un006  Counter of input comman... 0 Com...
[J un007  Counter of feedback pulse 0 Com...
[J uno08  Counter of feedback puk... 0 Enco...
[J un009  Posttion deviation 0 Com...
[J un00A  Cumulative load rate 0%
[J un00B  Regeneration load rate 0.0 %
P P — v

Un000:Motor rotation speed
Display motor real time speed

6.2.3 Quick Setup

T

To avoid tedious parameterization, click #¥&% in the toolbar to configure the basic functions

step by step. After the configuration of the current interface is completed, click [Next] to proceed to the

next step.
T BOES X
3 BE>> |4 SUASTEE>> | 5. MOWERE>> | 6 BABMES>> SR-K
BEEFITEHER (r002) PRr——
® 0-LlocY ER:
i REEH WLVR WD BANPER
O 1o ERE MAKE  ®hWE noe B
SIS EhwWe moe -
UARE  wHWE roe o
REERPRLFHEAR (072 1)
® 0 ERtEL g
Eagigligh T R o ———
O -y pm—

BN RR T (TR @E (r070)

[T2500 | iy rwer w3760

REE SRR AR SRR (071

The configuration items are listed in the following table:
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Direction of rotation | By Pn002, the direction of rotation of the motor can be changed without

and crossover output | changing the polarity of the input command.

The Pn070, Pn071, Pn072 function codes are crossover output pulse for
different applications.

(Low-voltage servo SD100 does not support the function of crossover
output now.)

Control mode Control mode selection (position, speed, torque) and corresponding
command source selection.
(Only internal modes are supported in speed and torque modes)

Command input Position mode:

1. Manual/Auto setting of electronic gear ratio to match user unit. Automatic
setting is based on automatic calculation of gear ratio according to the
relevant parameters of load mechanical structure (supporting ball screw,
round table, belt+pulley structure);

2. Pulse input pattern and polarity selection, positioning completion
threshold setting.

Speed mode setting:

1. internal speed setting;

2. acceleration and deceleration setting, speed completion threshold setting.
Position mode setting:

1. Internal torque setting;

2. Low-pass filter time setting and internal speed limit.

Stop mode Servo OFF stop, OT overtravel stop and Grl/2 stop mode
(SD100 does not support DB dynamic braking stop)

Braking resistor External braking resistance and power setting

Input/output Input/output terminal function and polarity configuration

(SD100 only supports X1~X4, Y1 and Y2 configuration)

Precautions

SD100 does not support crossover output function at present;

In speed and torque mode, only internal mode is supported;
SD100 does not support DB dynamic brake stop;

SD100 only supports external braking resistor;

SD100 only supports X1~X4, Y1 and Y2 input/output terminals.

When all the items are configured, click [Apply], enter the parameter list interface -> click [Write

Drive] -> repower up, and all the configurations are valid.
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B x|
1. EMGRSARIEE> | 2. EWESGEE>> | 5 RERARE>> | 4 GUSEE>> 5. SERAERE>> | 6 BABHES>

TRER ] RS »ig -

1. EeABSTReLEE->

B TELIRHR (rro02) o-HCOVAER I a-lecu AT

WBERRRE U (072 1) o EsE o-EMEE

AN EEEEE i (RS RE 2600 2500 PU/cer

2. muEmEEs-

FOWHEEGA A (ro000 1) o4z ea)iRst - |awiit

1S Wit (a200) e

RSO/ (ra01) oS

PO AR (202 X - E

3. WOMARE>

TR (ri20t) 1 1

AF DR (Paz0s) 1 1

TR FEARERE (ru2e2) 7 7 SRR

4. SUMERE->

Gr 1 AHRERTBLL S (Fe0a) ST fEN, SEARAERET TR, SOAENERET

G ZEARERNELL % (s ORELMEEE A (B0 1-THELRERIETEN (A

A5 (MBI P Cra00) # Wikt i i HEIE

5. SEEBEE>

SHEPREFRRIE (ro012) 0 o )

M ANV (8 (Fn013) 0 o a

6. BARHES > ol !
O REFFER REEXH FARDE

6.2.4 Power-up Trial Operation

(1) JOG operation

JOG operation confirms the functions of servo motor by speed control. Debugging software steps
are as follows:

106

Step 1: Select 06 in the toolbar to enter the JOG interface;
Step 2: Set the speed of JOG operation -> [Turn on] -> long press [Forward], observe if the motor is running
normally;
Step 3: Long press [Reverse], observe if the motor is running normally;
Step 4: If the operation is normal, click [Back] to exit the current interface.

106 operation - x

[ |

Jog speed (rom)

{ 000[3] a~1000

| Servo cnable

| Turn on

I

i 06

L

{ £ rorward 2\ Reverse

Monitor

Motor rotation speed (r/min) Speed command (r/min)

1 Back

Precautions

&
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Set the appropriate JOG speed value;

Make sure that the JOG movement is within the operating range;
The power of the main circuit should be turned on;

No alarm occurs.

Servo is OFF.

(2) Program JOG operation

This function enables simple positioning to be performed without a PLC by position controlling the

motor in JOG mode

Program JOG operation is a function that operates continuously with pre-set operation mode

(Pn502), travel distance (Pn503), acceleration/deceleration time (Pn505), waiting time (Pn506), number of

moves (Pn507), and travel speed (Pn508).

An example of the program JOG operation mode is shown below.

Pn502=0 (Waiting time Pn506—forward movement Pn503) X number of movement Pn507
Travel times P507 ‘
I
r 1
| |
__ S e n
I I I I I I I
| | | | | I i I
I I I I Traveldistance I I Travelditance i
g | | | | | | |
5] i i i i i i i |
B | | | | | | | |
< | | ) | | | I
B SP?EUU——‘————A ——————— +——— = R ———E R - ———4‘7
| | I | I I I
2 N 1 f T | > |
8 'Waiting time' ' ' 'Waiting time' ' Waiting time' '
= Pi506 PIS06 PIS06
Acceleration  deceleration time
Pn505
Note: Set Pn507 (number of movement) to "0" for unlimited runs.
Pn502=1 (Waiting time Pn506—forward movement Pn503) x number of movement Pn507
“Travel times Pns07 ‘
I
r 1
Speed0—— 3 N s N e kit -
I I I I I I I I
| | | | | I I i I
g Travel speed! I I | I Travel distance I | Travel distance |
g Pso8 | ! ! ! ! Pn503 ! ! !
s I I I I I I I I
) | | | | | I I I
< I ! |, I I I I I
5 [ SRR R
B r I | T 1 | I |
3 *Waiting time* . . * Waiting time-  Waiting time' .
a P06 Prs06 P06
)
Acceleration / deceleration time
Pn505
Note: Set Pn507 (number of movement) to "0" for unlimited runs.

| O]
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Pn502=2 Pn503)xnumber of movement Pn507

(Waiting time Pn506—forward movement Pn503—waiting time Pn506—forward movement

(Waiting time Pn506—reverse movement Pn503—waiting time Pn506—reverse movement

Trave s 7
’ time.
. s
g ot Tt e\ g —
£ .
k=) Speed0
o
-90‘5 Wag\"r;nnlﬁwme Wag:g%:’"? Tyav;\ngnns;anc: Tvav;\"g\uslmnw Tva;:;;;eed
= L A /2 N A
Note: Set Pn507 (number of movement) to "0" for unlimited runs.
(Waiting time Pn506—reverse movement Pn503—waiting time Pn506—reverse movement
Pn503)xnumber of movement Pn507
Pn502=3
(Waiting time Pn506—forward movement Pn503—waiting time Pn506—forward movement
Pn503)xnumber of movement Pn507
Accslerton decelertion e I
s
e g g Tnigse Tl dsine Ttz
g -
g
2D Trve s Trvel isance Travel disace waiing e
= Prso8 Pns03 PS03 Pn506
= Acceleration / deceleration time.
o Pris05.
8 T e
o
wn Travel times Pn507, Travel times P07
Note: Set Pn507 (number of movement) to "0" for unlimited runs.
(Waiting time Pn506—forward movement Pn503—waiting time Pn506—forward movement
Pn502=4
Pn503)xnumber of movement Pn507
| Travel times Pn507 |
) >
=~ il
U G, e L
T “Acceleration / deceleration time
Pn505
Travel distance
g
g
&
5 Speedo_ _¥»_________V_ ___\______‘V__ _N___ "™ _ 1 ____ 1 ___ -
=
o
2 | |
% Waiting time Waiting time Travel speed
Pn506 Pn506 Pn508
Acceleration / deceleration time
Pn505 —
Note: Set Pn507 (number of movement) to "0" for unlimited runs.
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Pn502=5 (Waiting time Pn506—reverse movement Pn503—waiting time Pn506—reverse movement

Acceleration / deceleration time

| |
| |
Waiting time }Trav:l distance }
| Pnso6 | ! 503 !
| |

Waiting time

Speed 0~ ~

Speed diagram

Travel times Pn507

Note: Set Pn507 (number of movement) to "0" for unlimited runs.

Travel speed

Pn508

The program JOG is set up to perform the following steps:

Step 1: select ™ inthe toolbar, click [Next] to enter the program JOG interface.

‘ﬁ?\oﬁramJDﬁ - a -

Step 1 -> Parameter adjustment

Mode selection

'
[01 {Waiting time -> Forward movement) * times of cvcles v]

Speed setting |
Movement amount setting (50000 = ange:1-1073741824
(pulse) ‘
Speed setting (r/min) 500 z

Time and frequency

Acceleration and 100 #] (Range:2-10000
deceleration time (ms)
Waiting time when stopping (100 = (Range
\
Running times setting 1] ER.

(times)

<Back MNext> Cancel

Step2 :Configuration completed -> Click [Next] — [Write] — [Next] - [Enable], then it will

automatically execute the program JOG in accordance with the set configuration.
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B Program JOG -
Step 3 -> Perform operation I;
BLE
!
Step 1: Servo enable '
‘ Step 2: Program JOG 1
‘ \
Stop Cancel '
|
)
\
Real-time speed (instantaneous speed)
\
B Back tostep 1
¢
|
| <Back Next> Cance!

Precautions

o Set the appropriate JOG speed value;

o Make sure that the JOG movement is within the operating range;

o When over-travel occurs during operation, the corresponding over-travel protection will be
activated;

e Set the travel distance and travel speed with consideration to the operating range of the machine
and the safe travel speed;

e Program JOG operation is position control, but pulse commands cannot be input to the servo unit;
e The position command filtering function can be performed during program JOG operation.

6.3 Oscilloscope

curves, which is convenient for data analysis. The interface structure is as follows.

The digital oscilloscope collects data at high speed and displays them in the form of graphic

JLELE

>
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(D Toolbar: the toolbar includes functions such as open, save, full screen, style (switching the display
background), settings, screenshot, legend, timeline, back, forward, fast forward, fast forward, zoom in,
zoom out, adaptive, zero, point/line, measurement, etc.

@ Curve display area: different curves to provide visual display and measurement results to display.

®) Channel setting and trigger setting: provide channel-related parameter setting and trigger-related
parameter setting. Parameter setting includes trigger condition setting and channel setting.

@ Waveform display selection area: provide the selection of waveforms to display or hide.

® Measured value digital display area: provide display of current value, valid value, average value,
maximum value, minimum value, peak value, etc.

® Waveform recording operation button: provide display of current value, valid value, average value,
maximum value, minimum value and peak value, etc.

@ Acquisition mode selection: to select the recording mode, real-time or triggered acquisition, the

minimum sampling period can be set to 125us in trigger mode.

Precautions

e The oscilloscope does not function properly when executing the debugging software auxiliary

function.

6.4 Advanced Applications
6.4.1 Inertia Detection

The ratio of rotational inertia (the ratio of load rotational inertia to motor rotor inertia) is the reference
parameter for performing gain adjustment, and it is important to set the correct value as much as possible.
The load moment of inertia can be calculated based on the weight and composition of each part of the
machine, but it is cumbersome to do so. With this function, a highly accurate value of the load moment of
inertia can be obtained by driving the motor in the positive or negative direction several times.

The debugging software is implemented as follows.

g . . N .
Step 1: Select — in the toolbar, click [Next], enter the interface of inertia detection.

Step 2: Set inertia detection parameters and plan acceleration and deceleration curves->click [Next].

Step 3: Write parameters->Click [Next].
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| B3 Inertia recognition _ x |

Step 1 -> Parameter adjustment ﬂ l
Wap

r S
Command selection | Maximum 2.5 turns (£1000fmin-1 ¥
Acceleration (rpmy/s) [20000.00 %

Speed (rpm) [1000.00 3] (Range: 1.15- 1100.00 1

Maximum distance of movement (2.50 <
(rotation)
Speed gain (Hz) |40.0 < Range: 1
Speed loop integral time 20.00 (Renge: 2 |
constant (ms)

Estimated starting value (%) 300 & Range

B Note s

<Back || Next> | Cancel

Step 4: Enable the servo, repeat the forward and reverse rotation more than 3 times in a row, and

then click [Write] to complete the parameter detection after obtaining the result.

5 Inertia recognition - X

Step 3 -> Run measurement ﬂ
. , dom

Step 1: Servo enable

I

Step 2: Action

£ rorwara ) Reverse

Identification result

Current value Rotation inertia ratio

0 i =

6.4.2 Bandwidth Setting

Bandwidth setting is a method of manually adjusting a speed command or position command by
inputting it from a host computer during operation. Adjust one or two values via tuning setting, the relevant
servo gain can be adjusted automatically.

The commissioning software operates as follows.

Step 1: Enable the motor, confirm the safety range, and run in speed mode or position mode in

forward and reverse continuously.

O .
Step 2: Select = in the toolbar, click [Next] to enter the bandwidth setting interface.

Step 3: Set according to the mechanical load structure and tuning requirements, choose whether to

=



Debugging Software SD100 Series Servo Drive Manual

open the friction compensation, and click [Next] into the bandwidth setting interface;

'3 Bandwidth setting x|
Step 1 -> Mode selection ﬂ |
el
Tuning mode

Facus on adjustments made ta prevent gvershaoting during
gain adjustmant, adiust notch fiter, madium frequancy vibra
Setthe servo gain that foruses on not causing overshoot | vibration suppression

ioning. In addition ta
suppression, and

Mecharism selection
Suitable for the adjustment of high rigidity mechsnisms such a5 rigid systems

Riid System -

<Rack || Hed> Cancel

Step 4: Enter the actual inertia size, click [Next];

0 Bandwidth setting 1

Step 2 -> Transmission inertia ratio || |
wlap

Transmission inertia ratio (%)

<Back Hext> Cancel

Step 5: Click [Start Tuning] from the initial tuning value to start debugging, and gradually change
the adjustment value. When the motor has obvious high-frequency vibration, it will start vibration detection
and vibration suppression automatically; if it can't be effectively suppressed, reduce the adjustment value
appropriately; Adjust the gain until the vibration disappears and performance meets the user's requirements

of the response;
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{0 Bandwiath setting

| step 3 -> Perform adjustment

Current state

Set tuning value

Step 6: When the response is satisfactory, end the tuning, click [Next] to automatically match the current

Tuning mede [Set the servo gan that priontizes stability Mechanism selection |Rigid System

Friction [Valid Gain state [FirstiGain

Automatic setting

Notch filter [Unable to detect peak

Segment 1 [ J

Medium frequency [Unable to detect peak
‘suppression

60 se up adjustme

Medium frequency [+ 5

Detection sensitivity suppression

100 B

response conditions under the gain parameters.

Precautions

e Confirm the safe range and perform commissioning under servo operation.

e Ifthe response changes drastically during commissioning, use emergency stop or disconnect the

power supply.
o When making customized adjustments, adjust the gain so that the vibration disappears.

6.4.3 Smart Setting

Smart setting is divided into automatic adjustment with command input and without command input.

Input
without

command

Smart setting without command input refers to a
function with which the servo drive automatically
adjusts itself according to the mechanical
characteristics during automatic operation (forward

The drive can perform the smart setting without
connecting to a host computer

and reverse reciprocating motions) within a set range.

Ratio of inertia

Gain adjustment (speed loop
gain, position loop gain, etc.)
Filter adjustment (torque
command filter, notch filter)
Friction compensation
A-type vibration suppression
control

Vibration suppression

Input with
command

Smart setting with command input is a function that
automatically tunes the operating commands from
the host device to optimize the relevant parameters
for the operating. If the moment of inertia of the load
is known to the user, only perform this function and
save the non-command smart setting

Gain adjustment (speed loop
gain, position loop gain, etc.)
Filter adjustment (torque
command filter, trap filter)
Friction compensation
A-type vibration suppression
control

Vibration suppression
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Debugging software operation is as follows.

Al

Step 2: Select no position command or auto tuning of command input->click [Next]-> [Yes] or [No]

Step 1: Select in the toolbar and click [Next] to enter the smart setting interface.

->click [Next].

No position command:

[0 Smart sening N - x |
Step 1> Position command selection 1

I — |

@ |

Oves !

i

|

]

<ack [ pets | cncel |+
£ Smart seting - x |
Step 2 -> Condition setting ﬂ |

e

Mode selectan

2:Postioningcorrespondence

Mechanisms selection

2: Bal serew mechanism or linear

Load moment of inertia measurement

® Measuring 0 “1000 - (30000 {oommand
e
O Mot measuring [30 (Rotation)

] Adjust with factory default settings

With position command:
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[0 Smart setting

Step 2 -> Condition setting

Made selection

2: Positionina correspandence

Mechanisms selaction

2: Bal screw mechanism o linear

Transemission inertia rato (3] |

o

] Adiust with factory defaut settings

<fack Net> | | Gancel

Step 3: When there is no command input, click [Turn on] -> click [Start to adjust]; and when there is

command input, directly click [Start to adjust].

b~} sman;mnq o - - X
|
Step 3 -> Perform adjustment rl
ulap
Current candition .
Distance (30000 Command
Mode ; Positioning correspondence|  Mechanism [2: Ball screw mechanism or linez unit
selection selection 3.0 Rotation
Result Servo enable
Adjustment completed Turn on
—
| 5 _ start to adjust
Notch filter Medium frequency
suppression Low frequency suppression
<gack Hext>

Step 4: After the adjustment is completed, click [Next] to automatically match the gain parameters

under the current response conditions.
6.4.4 Mechanical Characteristics Analysis

Mechanical characteristics are analyzed by the servo unit for automatic operation (forward and
reverse reciprocating motion), and the resonance frequency of the mechanical system is assumed during
operation.

The operation steps of the debugging software are as follows:

Step 1: Select & in the toolbar, click [Start Measuring] — [Next] to enter the parameter
adjustment interface, adjust the corresponding parameters according to the actual situations, as shown in

the figure below.
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|8 Mechanical properties X t

Step 1 -> Parameter adjustment |i
Bl

Operation mode selection \

@ Horizontal axis mode O vertical axis mode
Sampling time [ 125 vr,‘ Increased vibration width * |50 O
(%) i
Measuring frequency [3200.00 | Running rotation (circle) |1 <
(Hz)
Vibration time/time [125 | Number of measurements |1 5 |
(ms)

Vibration signal [Cycle

A NoOte 8¢ sure to set after confirming the allowable operating range of the machine

<Back | Net> | | Cancel

Step 2: Click [Next] — [Write] — [Next] — [Turn on] — [Forward] — [Turn on] — [Reverse] —

[Next] — [OK] to enter the FFT analysis screen of mechanical characteristics, as shown in the following

figure:

0 Mechanical properties

0
2 Start measuring
H
3 B
d
E o A
8 VYo
%, g
3 il Measurement result
T a0
! Notch fiter freaueney (42)
2
[ 1187.5
3 :
o 1o 10 s
Tresueney )
Set
200
"
150 e
1o bond nch e fraquancy
100 (Hz)
5000
3 %
B s
2 Operati
Yo persting
100 e, N o SRR t Turn on save
150
Cursor Screenshots.

190 1000 32813
Prequeney ()

Step 3: Resonance frequency point, amplitude and phase can be analyzed as the steps above, click

[Set] to set the 1st section of the notch filter frequency, close the screen after the setting is completed, and

the operation of mechanical characteristics is completed.

6.4.5 FFT

EasyFFT transmits a periodic waveform command from the servo unit to the servo motor, and

rotates the servo motor a few times within a certain period, causing the machine to vibrate. The servo unit

detects the resonance frequency based on the vibration generated from the machine, and then sets the

corresponding notch filter according to the resonance frequency. Notch filter can effectively remove high-
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frequency vibration and noise.

Debugging software FFT analysis steps are as follows.

'FFT
Step 1: Select in the toolbar and click [Next] to enter the FFT interface.

Step 2: Enter the FFT measurement interface, set the command range and rotation direction in the
measurement conditions, click [Start measuring], and the first notch filter frequency can be measured, as

shown in the figure below.

1[I0 FFT analysis ®
FFT measurement ﬂ
e
Measurament condiion
Command range (%) 15 +
Start
measuring
Rotation direction [roreara_~|
Measurement result
Resonance frequency |518 1t notch filter frequency 5000
(Hz) (Hz)
Nokch fiter frequency [518 | Write
(riz) 2nd notch filter frequency 5000
Notch fiter selection | Segment 1 Hz)
<ack Cancel

Step 3: Click [Start measuring] to measure the first notch, and then click [Write] to write the first notch
filter frequency;

Step 4: Click [Start measuring] to measure the second notch, and then click [Write] to write the second
notch filter frequency;

Step 5: Click [Next] — [Done] to close the operation process interface, FFT analysis is completed.

e When this function is executed, the servomotor rotates slightly. Do not touch the servomotor or
equipment during operation, as this may cause injury.

o This function must be used when the gain is low, like the initial stage of servo tuning. If the Easy FFT

function is executed with a high gain setting, the machine may vibrate due to the mechanical

characteristics and gain balance.

6.5 Other Functions

6.5.1 Soft Limit Setting

Soft limit setting is to limit the left and right positions by means of the single and multi-turn values
inside the absolute encoder in the absence of external limit switches.

Mechanical stroke
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P EhAE Y

FRAL A FRAL A

The automatic mode setting is as follows:
Set the jog speed -> Servo ON -> Long press [Forward] or [Reverse] to the positive limit position->
Set the current position as positive limit -> Long press [Forward] or [Reverse] position to the negative limit

position-> Set the current position as negative limit

Function panel .
a, Soft limit setting

Comnon
functions Setting methed selection

® Automatic O Manual
kL :

Digital 10 Automatic setting

Jog speed (rpm) | 1000

Servo ON

Diaguostic
parematers Positive limit

B

Motar
parameters

O] Inverse limit

Return to
Origin

Overload
detection

o

0 5894 1
configu

value turn value

6.5.2 Home Setting

The steps for setting and performing the origin return mode through the debugging software are as
follows:

Step 1: Select the home return in the function panel;

Step 2: Set return modes and the related function settings;

Step 3: Select the trigger mode of home position DI;

Step 4: Click [Enable] to enable the servo motor;

Step 5: Then click [Trigger Immediately] to start the operation.
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Function panel - X
© eturn to Origin
O - Orig
Conmon
Funetions i
Return to zero start selection - Prompt he home return funct edi
¥ (Pn290.X) p &
Digitd 0 Find the speed of rom Zero offset after finding the home |- PUU
deceleration point (Pn2s1) (Pn254)
ollD Change speed alter pm @ home return acceleration and ms
Soft Linit deceleration (Pn292) deceleration time (Pn283) ————
setting Home return method = Home return timeout time (Pn299) B =
(Pn290.Y)
home return trigger selection Communication control
DI terminal trigger mode = Enable Trigger immed Stop back zero
(Pn290.2)
Motor @ ®
FEFEEE i}
] ]
] |
;-7:11.,..5 PRz iES L 1 |
jsteotion X
B kR S HLoo I
ll;'ﬁ” B0FF, EETEF ! H
/| R ~ ] ]
m S N i B
configu.. EIE Bhid miF = 1 /-J ! ’\
2, MESER L .
HERE TNe—
N . H ]
BT R, RS /M |
WS 00 <7 \
I

Precautions

e Please set the appropriate speed value;
e Make sure that it is within the mechanical operating range;
o Make sure that the soft limit switch function is not turned on (Pn00A.W = 0).

6.5.3 Motor Parameter Setting

The interface mainly contains the following two functions:

(1) Write and read motor parameters: the preset motor parameters can be written to the EEPROM
of the serial encoder, and the current motor parameters can be read through the EEPROM;

(2) Motor pole position detection: this function is used to realize the detection of the initial zero

position of the motor.




Debugging Software SD100 Series Servo Drive Manual

[ Motor parameters o
Motor parameters - . Motor parameter peration

Classificavon Rated power (W) 400 B (coatficent) Rated current (A) 2.6 37
-----please choose--- +

Number of poles (poles) 10 Instantaneous ° 11.0 Wk

Number of encoder bies [S98 Line back EMF

(coefficent)
Encoder type MUt encoder Rated torque (Nm) 1.2 A Read

Number of multi-turn 65535 Maximum toraue (Nm) 381 -1

Maximum speed (rpm) 500 B (coetticient) Wire resistance (@) 4.720

Add

Rated speed (rpm) 3000 -1 Line inductance (mH)

Encoder offset angie 154 Voltage level (v)  [E580
(deg)
-
Rotor inertis (10 kg.m?) (034 = [ (conthoent) Motor type | Surface mount (SPM

Encoder type |R >
Back

Soft resat
Current loop gain (D) 4 Current loop integral time constant 50 e
ez (©) (us)

Current loop gain (Q) Current loop integrsl time constant 60
) Q) (us)

Precautions

e  For third-party motors with unknown offset angle, the encoder offset angle must be found by motor pole
detection before operation;
Only supports writing and reading parameters of third-party motors with serial encoders;
The parameters of the third-party motor must strictly refer to the motor parameters provided by the
manufacturer, and incorrect settings may cause abnormal motor operation.

6.5.4 Absolute Encoder Setting

The absolute encoder must be set (initialized) in the following cases:
(D When the machine is initially started;
@ When [Encoder Backup Alarm (ER.810)] occurs;

(3 When the serial data of the rotational amount of the absolute encoder is to be initialized.

Precautions

o  When an absolute encoder is set, the rotation data is a value in the range of -2 to +2
revolutions. Please determine the reference position of the upper unit according to the
set position since the reference position of the mechanical system may change.

e If the motor is operated without positioning the upper unit, unexpected mechanical
action may occur resulting in personal accidents or damage to the machines. Be careful
during operation.

Perform the basic settings (initialization) in the servo-off state.
The "Encoder Backup Alarm (ER.810)" cannot be accessed by the servo unit's alarm
reset (/ALM-RST) signal. Be sure to set (initialize) via Fn008.

e If an encoder internal monitoring alarm (ER.800) occurs, do not turn off the power to
cancel the alarm.

Debugging software operation:

Select the common function interface in the function panel and click [Clear Er.810/Er.860 Fault].

bRl
2]
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6.5.5 Fault Reset and Search

The fault interface displays the current fault, historical fault, fault causes, measures and fault

occurrence information, as well as the fault reset operation.

0 Fault details =)@ |
Historical fault
Error code Fault name
Fault reset
ErC90 Encoder communication fault: wire break
Soft reset
Fault reason Treatment measures
Encoder communication fault: wire break 1.Correctly select encoder cable.

|2.Improve using environment and correctly wire the encoder.
3.Sharten encoder cable, correctly connect shield cable.
4. Might be serva drive fault and needs rey nt.

Related information when the fault occurs

Alarm timestamp |288203.5 (100ms) Main circuit bus voltage |324 W
Mator rotation speed [0 | trom) Current feedback effective value [0 (%)

Speed command D (rom) Cumulative load rate [0 (%)

Up to ten errors can be displayed retrospectively in the fault history. The traceability includes
@ the code number of the error;

@ the time of error occurrence.

170 Foult details E==e |

Current fault | Historical fault

Erorcode  Fauk name Cumultive running time
Er.CS0 Encoder communication fault: wire break 000080:03:23.5

Ecs40 Encoder data sbnormal

Er410 Under voltage Fauk dearing
Erd10 Under voltage

Er410 Under voltage 000000:00:00.0

Er080 Alarm of serve ON command invalid 000000:00:00.0

ErCS0 Encoder communication fault: wire break

Er100 Ower current

EcCs0 Encoder communication fault wire break

Erc30 Encoder communication fault: wire break. 000000:00:00.0

Precautions

o  When the same error occurs consecutively, it will not be saved if the time interval between occurrence
is shorter than one hour, but will be saved if the time interval between occurrence of the errors is longer
than one hour;

e Error records can be cleared by "Fault clearing". Alarm records cannot be cleared even if users reset the
alarms or cut off the main circuit power to the servo unit.
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6.5.6 Pulse Setting and Feedback Clearing

Clear the values of the monitoring function codes Un006, Un007, Un008 and UnOOF.

Debugging software operation:

Select [Function Panel] -> [Diagnostic Parameter] -> Clear external pulse or encoder feedback.

Diagnostic parameters

extemalinput puise court (G —

(Un0os)

Mator encoder feedback

Encoder unit (Un007) “
nr it 08 Ceared

6.5.7 Soft Reset and Factory Reset

(1) Soft reset

The servo drive is reset internally by software. This is used when the power needs to be turned on

again after changing the parameter settings. It is also possible to make the settings valid without turning

the power back on.

Debugging software operation:

Select in the toolbar, and all is set.

Precautions

e This function must be operated when the servo is OFF.
This function is independent of other devices, and it resets the servo drive with the same
effect as power on, and the servo drive will output the ALM signal, and other output

signals may be changed forcibly.

(2) Factory reset
This function is used when restoring the parameters to the factory settings.
Debugging software operation:

Select [Factory Reset] in the [Common] in the function panel.
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Precautions

o The initialization of the parameter setting must be performed in the servo-off state, and
cannot be performed in the servo-on state.

e To make the setting valid, the power to the servo unit must be turned on again after
operation.

e After initializing the parameter setting, turn the power to the servo unit back on.

6.5.8 CAN Communication Configuration Interface

CAN master is not required in the CAN communication configuration interface to complete the
CAN communication power saving protection, heartbeat setting, emergency message, PDO mapping and
other settings.

The configuration steps are as follows.

(1) Before the communication is set up, load the EDS file manually to get the default configuration;

(2) Configure the emergency message, heartbeat attribute and power saving protection in the

attribute configuration interface;

PDO configuration for CAN
mchronize COB- Refresh data Manually loading an EDS file
Property PDO Configuration

Device Information

Basic configuration
Emergen -
: \\
Error control settings

C Wode prosection
Consumer heartbeat attribute \
Consumption |0 0 Set up

node

Consumption |g ms

heartbeat

Slave o ms
heartbeat

(3) Delete the mapping in PDO and re-add the new mapping parameters.
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nchronize coB- Refreshds | Marwaly lnading on EDS e
oty 700 o

Inden e Currmrt e 2

macommon -
i —
w TR T e e w—rry
vocosmros -
e £
= o
S £
= -
neheanize coB- Refreshdata | | Manally loading an EDS fie
I M
onasososcs w
oot -
o e i
s [
0 et (i nama
== o
o -
i ’1301-03 .I.n}-ibit timer 10 UIntle RY
. ‘1501415 Event Time 20 - RY
~ [reoos |'l'nmsnit D03 mapping
LAD2-01 1. mapped shject 0x603F0010 UIntle R Error Code
1A02-02 l2. mapped object 0x60740010 Intl6 R lanqu: demand value (%)
1AD203 | 3.mapped object 0x60770010 Intlé RN Torque sctual valua(%)
1A02-04 4. mapped ohject 0x60780010 Intl6 ¥ Current Actual Value(®)
1802-01  COB-ID 0xB80000381 UInt32 RO
1802-02 | Transmission type 265 WInts BN 0 FHE-AE 120 (RS 2
160203 Inhibit timer 10 VIntls RN
180205  Event Time 30 - R
— | TPDO4 Transmit PD04 mapping
1AD3-01 1. mapped object 0x60750020 VInt32 R Motor Rated Current(D.014)
180302 2. mapped object Wmﬁz ¥ Motor Rated Torque (%)
1AD3-03  3.mapped object 0x00000000 - R
1AD3-04 4. mapped object 0x00000000 - R
1803-01 lCOB—I.D 0xB0000481 VInt32 i
1803-02 | Transmission type 2855 VInts RY lo BT 17240 {EF-FIS 2
1803-03  Inhibit timer 10 VInt1s RN
180305  Event Time 40 - R

(4) Power up and down again to start the network operation, then the data interaction between the CAN

communication network and the master station can be started according to the updated mapping object.

Precautions

e The CAN communication upper position needs to be configured before setting up the CANopen

network.
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7.1 Parameter Classification

The SD100 drive has a total of 11 sets of Pn parameters and 1 set of Un monitoring parameters. All

parameters are categorized as follows.

Basic parameters
PnOxx L
on control mode, brake control, encoder reset, and communication.

Gain parameters

on basic speed and position loop and speed loop gain as well as self-

Pnlxx tuning, tuning-free, A vibration suppression, auto notch filter, friction
compensation, speed observation, disturbance observation, and other
advanced debugging functions.

Position parameters

P2 on position command, electronic gear, gear backlash compensation, home
XX e L. .

return, positioning control output, etc., and position control functions

such as low-frequency suppression and model tracking control.

Speed parameters
Pn3xx on internal speed, acceleration/deceleration, zero-speed clamping, and
speed output control.

Torque parameters
Pnéxx . .
on internal torque, torque filter, speed limit, and other torque control.

PnSxx Auxiliary parameters on JOG operation.

Terminal parameters
Pné6xx on the functions and polarity configuration of DI/DO switches, and
virtual I/O functions.

Pn7xx Expansion parameters

Pn8xx Motion control parameters on Pr internal position.

Drive parameters
PnExx R . . .
on internal drive, not recommended for modification.

Motor parameters
PnFxx X . i .
on internal setting, not recommended for modification.

Unxxx Monitoring parameters.
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7.2 Pn Parameter Format

7.2.1 Parameter Format of “Value Setting”

Parameter No. Function code enable time Communication address
% indicates user parameters o enable immediately % means 32-bit data
% indicates factory parameters m enable after re-power-up Address in hexadecimal

Electronic gear numerator \r ] Address:0x0204*

Factory value: 4 Range: 11073741824 ‘ Unit: Command unit Control mode:®

I

Mode for this parameter

EI: position control
: speed control
. torque control

7.2.2 Parameter Format of “Function Selection”

Parameter No. Function code enable time Communication address
X indicates user parameters o enable immediately % means 32-bit data
% indicates factory parameters m cnable after re-power-up Address in hexadecimal

Address:0x0001

Function selection basic switchl \\ro

Factory value: 0x0000 ‘ Range: 0x0000~0x0011 | Unit: N/A ‘ Control mode:PSE

39bit 2"bit 1%bit  Othbit

M AN E

0 Servo OFF
Servo ON

W/Z/Y/X represents setting on each
bit.

Pn001.X indicates set values on 0-3 bit
Pn001.Y indicates set values on 4-7 bit
Pn001.Z indicates set values on 7-11 bit
Pn001.W indicates set values on 11-12
bit

—i (expressed in hexadecimal)
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7.2.3 Parameter Format of Switches
Parameter No. Function code enable time Communication

% indicates user parameters

Y indicates factory parameters

o enable immediately

m cnable after re-power-up

— <

~

address

Internal software setting for input terminal (X) state

Address: 0x0630

Factory value: 0000

Range: 0000~03FF Unit: N/A

Mode: psm

3rd bit 2nd bit 1st bit Oth bit

MEM KX

Bit0 Virtual input terminal X1
Bitl Virtual input terminal X2
Bit2 Virtual input terminal X3
Bit3 Virtual input terminal X4

Bit4 Virtual input terminal X5
Bit5 Virtual input terminal X6
Bit6 Virtual input terminal X7
Bit7 Virtual input terminal X8

Bit8 Virtual input terminal X9
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7.3 Pn Parameter Overview

7.3.1 Basic Parameter (Pn0xx)

- Function selection basic switch0

Address: 0x0000

Factory value: 0x0000 ‘ Range: 0x0000~0x2217 Unit: N/A

Mode: psm

3rdbit 2nd bit Istbit Oth bit

Position control mode

Speed control mode

Torque control mode

Speed-Position control mode

Torque-Position control mode

Speed-Torque control mode

Speed-Position-Torque control mode

N (R W(N (=

I-F control mode

0 Standard pulse

CANopen

2 EtherCAT

0 Rotary motor

Liner motor

2 Virtual motor

Control mode selection: to set the command signal source of the drive, command source

Description | under position mode via Pn200; command source under speed mode via Pn300; command

source under torque mode via Pn400.
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-I Function selection basic switch1 o Address: 0x0001

Factory value: 0x0000 Range: 0x0000~0x0011 Unit: N/A Mode: mSD
3rdbit 2ndbit lstbit Oth bit
M @

0 | Servo OFF

1 Servo ON

0 Storage OFF
1 Storage ON

! Motor rotation direction | ] Address: 0x0002

Factory value: 0x0000 ‘ Range: 0x0000~0x0001 ‘ Unit: N/A Mode: msm

To set the absolute encoders with batteries:

0 CCW forward direction (counterclockwise) -

1 CW as forward direction (clockwise) -

counterclockwise in face of the axis end (CCW) clockwise in face of the axis end (CW)

Stop mode during Servo OFF and Gr.1 warning [ ] Address: 0x0004
Factory value: 0x0002 | Range: 0x0000~0x0002 | Unit: N/A Mode: msm
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To set the drive stop mode during OFF and a 1st fault type warning

2 Free stop By default,

- Stop mode during Gr.2 warning ‘ m | Address: 0x0005

Factory value: 0x0000 ‘ Range: 0x0000~0x0001 ‘ Unit: N/A Mode: msm

To set the drive stop mode during 2nd fault type warning

0 Zero-speed stop -
1 Stop method is the same as Pn004 Vary by model
! Function selection basic switch6 m | Address: 0x0006
Factory value: 0x1001 | Range: 0x0000~0x4121 l Unit: N/A Mode: msm

3rdbit 2ndbit Istbit Othbit

M E MK

0 Warning OFF
1 Warning ON

0 via internal control

1 via external control

0 Warning ON
1 Warning OFF (A.971 excluded)
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- Stop mode during drive overtravel (OT) ‘ ] Address: 0x0007

Factory value: 0x0001 ‘ Range: 0x0000~0x0012 ’ Unit: N/A Mode: mSD

3rdbit 2nd bit Istbit Oth bit

NEHY s

0 DB stop or free stop (the same as Pn004).
Pn053 as the max. torque to stop motor and lock servo.

2 Pn053 as the max. torque to stop motor and free stop.

0 Reset OFF.
1 Reset ON when Positive Limit (POT) or Negative Limit (NOT) is
disabled.

Precautions

o For the vertical axis, after entering overtravel, the workpiece may fall due to the holding brake
(/BK) signal being turned ON (the holding brake released). To prevent the workpiece from
falling, set "Fix servomotor at zero position after stop (Pn007=1)".

o When an external force is applied, the motor becomes base-blocked after stop during
overtravel, and the load axis end may be pushed back by the external force. To prevent the servo
motor from being pushed back by an external force, set "Fix the servo motor at zero position
after stop (Pn007=1)".

Brake command output delay time when servo OFF during
o | Address: 0x0008
standstill

Factory value: 10 Range: 0~2000 Unit: ms Mode: msm

When the servomotor stops, the brake (/BK) signal and the servo ON (/S-ON) signal are turned
OFF at the same time, and the time from when the servo ON (/S-ON) signal is turned OFF to
Descripti | when the motor power is down, and it can be changed by setting this function code.

on When used for vertical axes, the self-weight of or external force may cause slight movement of
the mechanical moving part. By setting this function code, it is possible to extend the energized

state of the motor after the brake has been actuated to eliminate the slight movement.

[e%)
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Servo on/s- |
ON ON OFF
Brake
/BK ON OFF

Motor Motor not
power Motor povered up
sttus povered up

44— proog —

Note: the servomotor immediately enters the de-energized state when a warning occurs regardless
of this setting, and at this time the mechanism sometimes moves before the brake is actuated due
to the self-weight

Brake command output delay time when servo OFF during rotation | o | Address: 0x0009

Factory value: 500 ‘ Range: 100~2000 ‘ Unit: ms Mode: msm

- Speed setting for electromagnetic brake release during rotation o | Address: 0x000A

Range: 0~10000 ’ Unit: rpm Mode: [B{[3|[T]

Factory value: 100

When a warning occurs during servomotor rotation, the servomotor stops and the brake signal
(/BK) is OFF. In this case, the brake signal (/BK) output time can be adjusted by setting the
brake command-output speed and brake command- servo OFF waiting time. When any of the
following conditions is true, the brake will operate:

After the motor enters the de-energized state, the motor speed is lower than the motor speed
setting when the electromagnetic brake is released;

When the brake command-servo OFF waiting time is passed after the motor enters the de-
energized state.

Description

Senvo on l
/S-ON ON OFF

Brake

IBK oN | ] OFF
| f

Motor I PmoA

speed .

Motor 4‘ . I Motor not
power Motor L povered up

powvered up T
sttus ‘ [ »

Precautions

o When a warning occurs under zero-speed stop, the system outputs a brake signal (/BK) via
Pn007 after stopping the motor by a zero-speed command;
e Even if Pn009 exceeds the max. speed of the servomotor, it is still limited to the max. speed.
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- Brake command release delay time when servo ON o Address: 0x000B
Factory value: 10 ‘ Range: 0~2000 Unit: ms Mode: msm

Description

When the servo motor starts up, the holding brake release delay time (Pn00B) for the motor can
be set to control the time from ON reception of the servo to when the motor enters the energized
state.

When used for vertical axes, the self-weight of or external force may cause slight movement of
the mechanical moving part. Set this function code to release the brake after enable the motor.

Servo on
/S-ON OFF ON
Brake OFF
JBK ON(release)
Motor Motor not
povier poviered up I Motor
status powvered up
“4+— ppooB —W

Precautions

e For single-tube circuits, after the servo enable signal (/S-ON) becomes ON when Pn00B=0,
the holding brake output signal (/BK) is released after about 20ms.

ZAN
o

Factory value: 0x0000

ESREOA PA A

I_W_I

Function selection basic switchD [ ] Address: 0x000D
Range: 0x0000~0x2111 I Unit: N/A Mode: mism
LAz 55047

Speed detection method0
Speed detection method1

Speed detection method2

W N | ==

Speed detection method3

0 | Absolute position soft limit OFF
Absolute position soft limit ON, set via Pn030 and Pn032

Absolute position soft limit ON, set via object dictionary
{607Dh]
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Precautions ‘

o The absolute soft limit switch can only be switched on if both of the following conditions are

valid.
@ It is an absolute encoder for the motor encoder (PnF00.W = 1);
@ The absolute encoder is normal(Pn040 = 1).

o The external input terminal limit switch is always ON (when configured) when absolute limit

switch is ON or OFF.
- Function selection basic switchE [ ] Address: 0x000E
Factory value: 0x4000 Range: 0x0000~0x4111 Unit: N/A Mode: psm

3rdbit 2ndbit 1stbit  Oth bit

WM [ M X

0 Report ON
Report OFF

0 Incremental
Absolute

16 bits
17 bits
20 bits
23 bits
24 bits

Precautions

® The absolute encoder multi-turn count overflow monitoring function is ON only when both

RN -

of the following conditions are valid.
@ The motor encoder is an absolute encoder (PnFO0.W = 1).
@ Absolute encoder is normal(Pn040 = 1).

o The absolute encoder multi-turn counting range is [-32768, 32767], beyond which an
ER.C21 fault is generated.
® When the rotation limit function (Pn276 not 0) is ON, the absolute multiturn overflow fault
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detection turns OFF automatically.

-I Customize external pulse signal filter time ‘ o Address: 0x0011

Factory value:

400 ‘ Range: 0~5000 ‘ Unit: 12.5ns Mode: ©

Description

To set the filter time for external pulse command signals.

When Pn011 = 12 (12x12.5ns=150ns), the filter width duration less than 150ns will be

regarded as an interference signal.

15
<% 150 15005, g
- I
Pulse Input Pulse Input =
Filtered signal Filtered signal

When the pulse bandwidth of this segment is less than 150ns, it s considered When the pulse bandwidth of this segment s less than 150ns, it is considered to
tobe low collimation, so the two input pulses are considered to be one pukse be low collimation, so the two output pulses are considered to be one pulse

>150ns >150ns

I

When the width of the High and Low duty pulses is greater than
150ns, it is ensured that the pulse commands are not filtered out.

Calculation method: The maximum pulse frequency sent by the host computer is f kHz,
then

40000
f

Pn011 = +1

Note: The customized time is based on the calculation when the hardware filter is turned
OFF, and the customized time will be adjusted according to the actual working condition

after the hardware filter is turned ON.

External regenerative resistor power | o Address: 0x0012

Factory value: 0

Range: 0~65535 ‘ Unit: 10W Mode: psm

Description

When connecting an external regenerative resistor, set the power accordingly.

Note: The setting value varies according to the cooling condition of the external regenerative
resistor. When a warning occurs and the temperature of the regenerative resistor is not high,
the corresponding power value can be set to a larger value; conversely, set a smaller value.
Self-cooling (natural): Set the regenerative resistor power to 20% or lower (W).

Forced air cooling: Set the regenerative resistor power to 50% or lower (W).

For example, if the power of self-cooling external regenerative resistor is 100W,
100Wx20%=20W, Pn012 should be set to "2" (Setting Unit: 10W).

X
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Precautions

o [f the drive is equipped with a built-in regenerative braking resistor as standard, the drive
protects the built-in resistor when the setting is 0.

o [f the setting value is inappropriate, the drive may display ER.320 alarm.

- External regenerative resistance o Address: 0x0013

Range: 0~65535 Unit: 1Q Mode: msD

Factory value: 0

Description ‘ When an external regenerative resistor is connected, the resistance is set accordingly.

Precautions

e The min. regeneration resistance allowed for each power band is different, see "Setting
Regeneration Resistance" for details, otherwise the internal components of the servo unit

may be damaged.

Servo drive power-up enable delay time ‘ o Address: 0x0014
Factory value: 0 | Range: 0~6000 ‘ Unit: ms Mode: msm
To delay for a set period after the bus voltage is built up before power-up is enabled.
Enable signal
Description
PWM output
) PnO14 g
Motor overload warning | [ ] Address: 0x0015
Factory value: 50 | Range: 1~100 ‘ Unit: % Mode: msm
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Motor overload base current derating setting ‘ ] Address: 0x0016

Factory value: 100

Range: 10~100 ‘ Unit: % Mode: mism

Description

An overload (continuous and max.) fault (ER.720) can be reported in advance to prevent the
motor from being overloaded, which can cause motor burnout.

Set the base current derating in the following formula to shorten the time for overload
detection. Note that the overload detection (instantaneous and max.) alarm (ER.710) cannot
be changed.

Motor base current after derating = Motor base current x Motor overload base current
derating.

Term description:

Motor base current: The motor current threshold at which the overload alarm is started to
be calculated.

Motor overload base current derating: Derating rate of motor base current.
For example, if Pn018 is set to 50%, the motor overload is calculated from 50% of the base
current, so an overload alarm can be detected earlier. If Pn018 is changed, the overload alarm

detection time will be changed, and the overload alarm detection time will be changed
accordingly.

A
Overload
detection time Pn016=100%
\ Overload detection curve
\
N
Pn016=50%
Qverload detection curve
A -
>
E/O 100% 150% 200% Torque
° command

Derating percentage of servo overload current during

single-phase power input

m | Address: 0x0017*

Factory value:50

Range: 10~100 ’ Unit:% Mode: BSH

Software limit switches — max. absolute single turn limit o Address: 0x0030*

Factory value: 0

Unit: encoder unit | Mode: msm

’ Range: -231~231-1
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-I Soft limit switches — max. absolute multi-turn limit o Address: 0x0032

Factory value: 3

2767 ‘ Range: -32768~32767 Unit: turn Mode: mism

Description

The internal position feedback of the drive is compared with the set limit, and when the limit
is exceeded, a warning is given immediately and the relevant operation is executed. Users
can make relevant selections via Pn00D.W.

Note:

o When (Pn030%one turn pulse count+Pn032) is lower than (Pn035xone turn pulse
counttPn033), the absolute position limit minimum and maximum values will be

interchanged,

e Only applicable to absolute encoders.

Software limit switches — min. absolute single turn limit ‘ o Address: 0x0033*

Factory value: 0

Unit: Encoder unit | Mode: psm

‘ Range: -231~231-1

- Soft limit switches — min. absolute multi-turn limit ‘ o Address: 0x0035

Factory value: -32768

Range: -32768~32767 Unit: turn Mode: msm

Compare with the set limit with the internal position feedback of the drive, and report the
warning and execute the related operation immediately when the limit is exceeded. Users
can make relevant selections via Pn00D.W.

Note:

Description o When (Pn030xone turn pulse count+Pn032) is lower than (Pn035xone turn pulse
count+Pn033), the absolute position limit minimum and maximum values will be
interchanged,
® Only applicable to absolute encoders.

-I Soft limit switches-absolute position limit hysteresis o Address: 0x0036

Factory value: 2

00 Range: 0~30000 Unit: Encoder unit | Mode: msm

‘When using this function, since it is encoder unit for soft limit, frequent entering and exiting

Description may occur after entering soft limit state. Set the corresponding hysteresis according to the
actual situation to effectively avoid this problem.
Servo OFF deceleration stop time (DEC) o Address: 0x0039

Factory value: 0

Range: 0~10000 Unit: 1ms Mode: mism
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Max speed -5

Actual speed

Description

H Actual :
‘<4—deceleration—p-

time

< Pn039—— >

ON OFF

Precautions

o When Pn039 is set to 0, the deceleration stop function is invalid when the servo is OFF.
e The servo OFF stop function is valid only for the external input terminal and internal
Pn001.X, and is not valid for other enable modes;

o Valid for position mode, speed mode, and torque mode.

-I Absolute encoder instruction [ ] Address: 0x0040

Range: 0x0000~0x0021 ’ Unit: N/A Mode: mSm

Factory value: 0x0001

3rdbit 2nd bit Istbit  Oth bit

™ [

(1} Use as an absolute encoder

1 Use as an incremental encoder

0 Use as an absolute encoder

1 Use as an incremental encoder

2 Use as a single-turn absolute encoder
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Precautions

o An externally equipped battery is required when it is used as an absolute encoder, otherwise
the drive generates a battery undervoltage warning or fault alarm.

- Absolute encoder battery undervoltage alarm/alarm o Address: 0x0041
Factory value:
Range: 0x0000~0x0001 Unit: N/A Mode: msm
0x0000

To set the way to use the absolute encoder with batteries.

0 Set battery undervoltage to warning (Er.830) -

1 Set battery undervoltage to alarm (AL.930) -

® Er.830: The drive checks whether the encoder backup battery is normal within 8 seconds
after power-up and no longer check it afterwards.

e AL.930: The drive dynamically checks the voltage of the encoder backup battery in time
after power-up and generates a corresponding alarm if it is below the set value, and the alarm

disappears automatically if it is above the set value.

- Main circuit (DC) undervoltage function | o Address: 0x0045

Factory value: 0x0000 | Range: 0x0000~0x0002 l Unit: N/A Mode: msm

To set the torque limit threshold for the drive output.

0 Undervoltage report OFF -

1 Undervoltage report ON -

Undervoltage report ON and torque
2 limitation is executed via Pn046 and -
Pn047.

=
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Factory value: 50

Torque limit when main circuit voltage drops o Address: 0x0046

Range: 0~100 Unit: 1% Mode: mism

Description

Percentage to the rated torque of the motor.

Factory value: 100

Torque limit release time when main circuit voltage drops o Address: 0x0047

Range: 0~1000 Unit: 1ms Mode: msm

Description

Torque limitation is performed within the servo drive based on the undervoltage warning.
When the undervoltage warning is released, the torque limit value is controlled according to
the set time.

Main circuit power off time
| |

Main circuit input
power Main circuit power
. restored, main circuit bus
Bus voltage drop is slowed down voltage rises

) by limiting the oytput torque.
Undervoltage warning threshold b———------ [ttt Attt/ i
|
|

Main circuit bus voltage a

Undervoltage

warning detection Starting torque

X Pn047
Torque limit ‘“_N
Pn046 —

- Torque limit method selection ‘ o | Address: 0x0050

Factory value: 0x0002 ‘ Range: 0x0000~0x0005 I Unit: N/A Mode: msm

To set the torque limit threshold for the drive output.

0 Reserved _

1 Reserved _

2 Internal forward/reverse limit(Pn051) _

3 Internal forward limit (Pn051) and internal reverse
limit(Pn052)

4 External terminal limit selection -

5 Limit after pulse command is 0 and position is

completed
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Torque limit method selection description:

0 Reserved -
1 Reserved -
2 Pn051 Limit the max. torque for forward/reverse rotation by Pn051.
Set the max. torque for forward rotation by Pn051.
3 Pn051 Pn052 .
Set the max. torque for reverse rotation by Pn052.
The torque limit is selected via the external terminals.
OFF Pn054 . o
When TL-SEL is low (OFF), set Pn054 to limit the max.
4 torque for forward /reverse rotation;
ON Pn055 When TL-SEL is high (ON), set Pn055 to limit the max.
torque for forward/reverse rotation.
(O When the external pulse command is 0 (after
OFF Pn051 filtering);and @ Positioning is complete.
5 When either of the two conditions is not true, the max.
torque for forward/reverse rotation is limited by Pn051;
ON Pn052 .
When both conditions are true, the max. torque for
forward/reverse rotation is limited by Pn052.

Precautions

® The torque limit method is only valid for non-torque mode. Torque limit in torque
mode can only be performed by:
@ Forward torque limit and reverse torque limit by Pn051;

@ External torque limit, external X terminal to switch to external torque limit Pn051.

Internal forward torque limit ‘ o Address: 0x0051
Factory value: vary by model ’ Range: 0~500 ‘ Unit: 1% Mode: mpsm

Internal reverse torque limit ‘ o Address: 0x0052
Factory value: vary by model Range: 0~500 ’ Unit: 1% Mode: mpsm




SD100 Series Servo Drive Manual

Pamameters

Description

The output torque can be limited for the protecting the machine. Internal torque limit method

always limits the maximum output torque by its parameter.

In torque mode, select Pn051 or Pn052 by switching the torque limit

Note: (1) The setting unit is a percentage of the rated torque of the motor.

(2) If the torque limit setting is too small, the servo motor may not have enough torque

during acceleration and deceleration.

Without internal torque limit

torque
Speed

Time

With internal torque limit

Limit
torque
PnoSL

Speed

‘ Time

Pnos2

Emergency stop torque

o Address: 0x0053

Factory value: 800

Range: 0~800

Unit: 1%

Mode: psm

Description

Maximum torque display for emergency stop in specific cases and overtravel.

External torque limit1

‘ o Address: 0x0054

Factory value: 100 l Range: 0~500

| Unit: 1%

Mode: pS

External torque limit2

‘ o Address: 0x0055

Factory value: 100 ‘ Range: 0~500

’ Unit: 1%

Mode: pS

Stall torque threshold

‘ o Address: 0x0056

Factory value: 100

Range: 0~255

‘ Unit: 1%

Mode: psm

Description

function is OFF.

When the current torque is larger than the threshold set by Pn056 and the speed is larger than
the threshold set by Pn057, the stall detection is ON.

Note:(This torque threshold is the max. torque; @When Pn056 is set to 0, the stall detection
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-I Stall speed threshold o Address: 0x0057

Factory value: 20 Range: 0~200 Unit: 1% Mode: msm

When the current torque is larger than the threshold set by Pn056 and the speed is larger than
Description | the threshold set by Pn057, the stall detection is ON.

Note: This speed is the max. overspeed threshold.

- KTY type- temperature sensor warning threshold o Address: 0x0059
Factory value: 0 ‘ Range: 0~180 Unit: 1°C Mode: msm

For over-temperature protection of motors configured with KTY-type sensors, when the motor
temperature is higher than this set threshold, a corresponding over-temperature error
Description | (ER.42A) will be reported.

Note: (D When it is set to 0, the over-temperature monitoring function is OFF.

@ Valid only for motors configured with KTY type temperature sensors.

-I Serial encoder single-turn resolution ] Address: 0x0076

Factory value: 0x0020 l Range: 0x0000~0x0051 Unit: N/A Mode: psm

3rdbit 2ndbit Istbit Oth bit

M 2z M X

]
Z

15 bit
16 bit
17 bit
18 bit
19 bit
20 bit

[0 I S RS S )
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Precautions

o Valid only for serial encoders.

e Refer to the actual encoder resolution if the set resolution is lower than the actual encoder
resolution.

-I Serial encoder multi-turn and fault reset o Address: 0x007F

Factory value: 0x0000 ‘ Range: 0x0000~0xFFFF Unit: N/A Mode: psm

Description

For multi-turn and battery failure reset of the serial encoder.

Write 1 to this function code, the effect is the same as the auxiliary function Fn008, so users
can reset the multi-turn of absolute encoder via RS485.

Precautions

o Valid only for absolute serial encoders.

e Pn07F is not saved when power is OFF and is automatically reset when execution is
completed.

e Execution under drive enable state is prohibited.

-I Local communication address (485 & CANopen) [ ] Address: 0x0080
Factory value: 1 l Range: 0~255 Unit: N/A Mode: psm

Description

To set the drive axis address.

0: Broadcast address, the host computer can write to all drives by broadcasting the address,
and the drives receive the frame of the broadcast address to perform accordingly, but do not
respond. 1~255:When multiple servo drives are networked, each drive can only have a

unique address, otherwise it will lead to abnormal communication or no communication.

Note: For CANopen models, the allowed max. value of this communication address is 63.
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-I Local communication format ] Address: 0x0081

Factory value: 0x0502 ‘ Range: 0x0000~0x0655 ’ Unit: N/A Mode: msm

WAL 2L BN B oL

M E N T
(1} 4800bps
1 9600bps
2 19200bps
3 38400bps
4 57600bps
5 115200bps
0 No parity, 8-bit data, 1 stop bit (N-8-1)
1 Even parity, 8 bits data, 1 stop bit (N-8-1)
2 Odd parity, 8-bit data, 1 stop bit (O-8-1)
3 No parity, 8-bit data, 2 stop bits (N-8-2)
4 Even parity, 8-bit data, 2 stop bits (N-8-2)
5 Odd parity, 8-bit data, 2 stop bits (N-8-2)

20K
50K

100K

125K
250K
500K
1000K(1M)

AN B[ W [(N=|

0 Speed command in pps

Speed command in rpm

Precautions

® The baud rate and communication checksum method of the servo drive must be the same
as that of the host computer, otherwise communication is not performed.

EtherCat station alias ] Address : 0x0082
Factory value:0 Range: 0x0000~0xFFFF Unit: N/A Mode: msm

.
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- EtherCat master type | o Address: 0x0083

Factory value:0x0000 ‘ Range: 0x0000~0x0001 ‘ Unit: N/A Mode: msm

Used to set the EtherCat master type.

0 Others -
1 Omron NJ series controller -
EtherCat synchronized frame count limit ‘ [ ] Address: 0x0084
Factory value:0x0000 | Range:0x0000~0x000F | Unit: N/A Mode: BSH
- Communication writing function code to EEPROM storage ‘ o Address: 0x0085
Factory value: 0x0000 | Range: 0x0000~0x0111 | Unit: N/A Mode: psm

3rdbit 2nd bit Istbit Oth bit

M E M E

If the changed parameter does not need to be stored during power down, please set the
Description corresponding function to storage off, otherwise, large-volume modification of function
code data for a long period of time and storing it into the EEPROM will lead to damage of

the EEPROM, and the drive will generate Er.021.
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-I 485 communication register address mapping

o Address: 0x0087

Factory value: 0x0000 | Range: 0x0000~0x0011 Unit: N/A Mode: mSD
3rdbit 2ndbit Istbit Oth bit
M [

0 OFF

1 ON

0 Low 16-bit - High 16-bit

1 High 16-bit - Low 16-bit

1# Register mapping source address

‘ o Address: 0x0088

Factory value: 0x0000 | Range: 0x0000~0x1FFF | Unit: N/A

Mode: psm

1# Register mapping target address

‘ o Address: 0x0089

Factory value: 0x0000 ‘ Range: 0x0000~0x1FFF ‘ Unit: N/A

Mode: psm

2# Register mapping source address

‘ o Address: 0x008A

Factory value: 0x0000 ‘ Range: 0x0000~0x1FFF ’ Unit: N/A

Mode: psm

2# Register mapping target address

‘ o Address: 0x008B

Factory value: 0x0000 l Range: 0x0000~0x1FFF | Unit: N/A

Mode: mpsm
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7.3.2 Gain Parameter (Pnlxx)

-I Moment of inertia ratio (J) o Address: 0x0100
Factory value: 100 Range: 0~20000 Unit: 1% Mode: msm
Set the total inertia to motor rotor inertia ratio.
Description N -
load inertia + motor rotor inertia
Pn100= - - X 100%
motor rotor inertia
-I Speed loop proportional gain (ASR_KP) o Address: 0x0101

Factory value: 40.0 | Range: 1.0~2000.0 Unit: Hz

Mode: psm

loop.

Description

be caused.

Set the speed regulator gain (ASR_KP) to determine the responsiveness of the speed control

The larger the ASR_KP value is, the higher the speed loop response frequency and the better
it follows speed commands. The response characteristics of the servo system can be improved
by increasing the speed loop gain. However, if the ASR_KP is too large, vibration is likely to

Speed loop integral time constant (ASR_KI)

Address: 0x0102

Factory value: 20.00 Unit: ms

Range: 0.15~512.00

Mode: pSm

speed control loop.

Description

setting is too small.

Set the integral time of the speed regulator (ASR_Ki) to determine the responsiveness of the

The smaller the ASR_Ki value is, the higher the response frequency of the speed loop and the
better it follows speed commands. The response characteristics of the servo system can be
improved by reducing this setting. However, vibration is easily caused when the ASR_Ki

-I Position loop proportional gain (APR_KP) o

Address: 0x0103

Factory value: 40.0 ‘ Range: 1.0~2000.0 Unit: 1/s

Mode: msm

control system.
Description

Set the position regulator gain (APR_KP) determines the responsiveness of the position

The larger the APR_KP value is, the higher the position response frequency, the better it
follows position commands, the smaller the position deviation, and the shorter the positioning
setup time. However, if the APR_KP value is set too high, it is easy to cause vibration.
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Moment command filter time constant o Address: 0x0104

Factory value: 1.00

Range: 0.00~655.35 Unit: ms Mode: msm

Description

Set the resonance suppression low-pass filter time constant. When the constant is set to 0, the
low-pass filter function is OFF. When the resonance occurs in the mechanical structure, it is
possible that the rigidity of the drive control system is too large or the corresponding
bandwidth is too fast, so the resonance of the control system can be suppressed by this
parameter together with the parameter of resonance suppression notch filter without changing

the control parameters.

Gain

BW Frequency

Gain

BW N Frequency

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

at the same time.

Resonance point .
- Gain Resonance point is

suppressed

Gain
Attenuation
rate

Low-pass filter
cutoff frequency v
|

+ua

Frequency
>

Frequency
>

Frequency
. >
Resonant frequency

1 > I

Resonant frequency

Suppress by low-pass filter: The co-band will get smaller and smaller as the low-pass filter is
turned up from 0. Although the resonance generation is solved, the system response
bandwidth and phase boundaries are also reduced and the system becomes more unstable.

Recommendation:

Adjust value of stable control range:Pn104[ms] = #::[HZ]M
1000

Adjust value of limit control range:Pn104[ms] = T

2nd speed loop proportional gain o Address: 0x0105

Factory value: 40.0 Range: 1.0~2000.0 Unit: Hz Mode: msm

)
N
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2nd speed loop integral time constant ‘ o Address: 0x0106
Factory value: 20.0 ‘ Range: 0.15~512.00 ’ Unit: ms Mode: msm

2nd position loop proportional gain ‘ o Address: 0x0107
Factory value: 40.0 Range: 1.0~2000.0 ‘ Unit: 1/s Mode: msm

2nd torque command filter time constant ‘ o Address: 0x0108
Factory value: 1.00 Range: 0.00~655.35 | Unit: 1ms Mode: msm

Auto tuning mode selection ‘ o Address: 0x010A
Factory value: 0 Range: 0~1 ’ Unit: - Mode: msm

0 Manual tuning -
1 Standard rigidity table -
Rigidity level setting o Address: 0x010B
Factory value: 15 Range: 1~32 Unit: - Mode: msm
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-I Auto gain switching

o Address: 0x0110

Factory value: 0x0000

Range: 0x0000~0x0051 ’ Unit: N/A Mode: msm

3rdbit 2nd bit Istbit Oth bit

Gain switching selector switch
Manual gain switching, manual gain switching by external gain
signal (G-SEL)

Auto switching

‘When switching condition, A is true, the gain is automatically
switched from the 1st gain to the 2nd gain.

‘When switching condition A is not true, the gain is automatically
switched from the 2nd gain to the Ist gain.

Positioning completion signal (/COIN) ON

Positioning completion signal (/COIN) OFF

Positioning near signal (/NEAR) ON

Positioning near signal (/NEAR) OFF

Position command filter output equal to 0 and command input OFF

N B[R (N[-=]

Position command pulse input ON

Gain switching timel

‘ o Address: 0x0112

Factory value: 0 l Range: 0~65535 | Unit: ms Mode: msm

Gain switching time2

‘ o Address: 0x0113

Factory value: 0 ‘ Range: 0~65535 ’ Unit: ms Mode: msm
Gain switching waiting timel ‘ o Address: 0x0114

Factory value: 0 ‘ Range: 0~65535 ‘ Unit: ms Mode: msm
Gain switching waiting time2 ‘ o Address: 0x0115

Factory value: 0 l Range: 0~65535 | Unit: ms Mode: msm
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Position integral time constant o

Address: 0x0120

Factory value: 0.0 Range: 0.0~5000.0 Unit: ms

Mode: B

Description | and electronic shafts.

Note: The position loop integral is OFF when it is set to 0.

The integral function of the position loop when the position integral is set for electronic cams

Speed feedforward gain o

Address: 0x0121

Factory value: 0 Range: 0~100 Unit: 1%

Mode: B

Description

decrease the gain to reduce mechanism vibration.

Feed-forward gain: Reduce the phase backward error.

Speed feedforward shortens the positioning time, and this function is ON when the servo drive
is in position control the speed feedforward is generated by differentiating the position
command from the upper unit. When the position control command is smooth, increase the
gain to reduce position following tolerance. If the position control command is not smooth,

IE

Speed feedforward filter time Address: 0x0122
Factory value: 2.00 l Range: 0.00~64.00 | Unit: ms Mode: @
-I Torque feedforward gain ‘ o Address: 0x0123
Factory value: 0 ‘ Range: 0~500 ‘ Unit: % Mode: o
Torque feedforward is only valid for position and speed control.
| Torque feedforward gain
(Pn123)
Description Speed +
command | 3 Speed loop control + Cuéf:t‘mlﬁup
Speed
feedback Speed € EN
C
Torque feedforward filter time o Address: 0x0124

Factory value: 2.00 Range: 0.00~64.00 Unit: ms

Mode: pS
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-I Speed feedback low-pass filter time constant o Address: 0x0125
Factory value: 0.00 ‘ Range: 0.00~655.35 Unit: ms Mode: msm
A first-order low-pass filter is set in the speed loop feedback. The speed contains resonance
Description and high-frequency interference signals, and noise can be eliminated by this parameter. Set
this value to smooth the feedback speed and reduce vibration. If a larger value is input, it
delays and reduces the corresponding performance, resulting in a slower loop response.

-I Speed loop P/PI control

Address: 0x0130

Factory value: 0x0000 ‘ Range: 0x0000~0x0114 ‘ Unit: N/A

Mode: psm

3rdbit 2nd bit 1Istbit Oth bit

Conditioned on internal torque command (Pn132)

Conditioned on the speed command (Pn133)

Conditioned on acceleration (Pn134)

Conditioned on position deviation (Pn135)

SRR SN ]

None

IE

Speed loop P/PI switching condition (torque command) Address: 0x010C
Factory value: 200 l Range: 0~800 | Unit: 1% Mode: psm

Speed loop P/PI switching condition (speed command) | o Address: 0x010D
Factory value: 0 ‘ Range: 0~10000 ‘ Unit: 1rpm Mode: msm

Speed loop P/PI switching condition (acceleration) ‘ o Address: 0x010E

Factory value: 0 ‘ Range: 0~30000 Unit: 1rpm/s

Mode: psm
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Speed ring P/PI switching condition (position deviation) ‘ o

Address: 0x010F

Factory value: 0 ‘ Range: 0~10000 ‘ Unit: Command unit

Mode: psm

A-type vibration suppression switch

IE

Address: 0x0140

Factory value: 0x0010 | Range: 0x0000~0x0011 ‘ Unit: N/A

Mode: pS

3rdbit 2nd bit Istbit Oth bit

WM E MK

0 Auto tuning without auxiliary function

1 Auto tuning with auxiliary function

IE

A-type vibration suppression gain compensation Address: 0x0141
Factory value: 100 ‘ Range: 1~1000 ‘ Unit: % Mode: msm

A-type vibration suppression frequency ‘ o Address: 0x0142
Factory value: 100.0 ‘ Range: 1.0~2000.0 ’ Unit: Hz Mode: msm

A-type vibration suppression damping gain ‘ o Address: 0x0143
Factory value: 0 ‘ Range: 0~300 I Unit: % Mode: psm

A-type vibration suppression filter constantl compensation ‘ o Address: 0x0144
Factory value: 0 ‘ Range: -10.00~10.00 | Unit: ms Mode: msm

A-type vibration suppression filter constant2 compensation ‘ o Address: 0x0145
Factory value: 0 ‘ Range: -10.00~10.00 ‘ Unit: ms Mode: msm

2]
4
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11 notch filter1 suppression frequency

o Address: 0x014A

Factory value: 5000 | Range: 50~5000 Unit: Hz

Mode: psm

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

II notch filter1 attenuation rate

o Address: 0x014B

Factory value: 0 Range: 0~32 Unit: dB

Mode: psm

turned off.

Description: Set the attenuation rate of the 1st notch filter, if it is 0, the new notch filterl function will be

II notch filter2 suppression frequency

E

o Address: 0x014C

Factory value: 5000 | Range: 50~5000 Unit: Hz

Mode: psm

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

II notch filter2 attenuation rate

£

o Address: 0x014D

Factory value: 0 Range: 0~32 Unit: dB

Mode: pSm

turned off.

Description: Set the attenuation rate of the 2nd notch filter, if it is 0, the function of the new notch filter2 is

Notch filter function switch 1

o Address: 0x0150

Factory value: 0x0000 ‘ Range: 0x0000~0x1101 ‘ Unit: N/A

Mode: psm

3rdbit 2nd bit Istbit Oth bit

M E M X

0 Section 1 notch filter OFF

Section 1 notch filter ON

0 Section 2 notch filter OFF

1 Section 2 notch filter ON

0 Friction compensation OFF

1 Friction compensation ON
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-I Notch filter function switch 2 o Address: 0x0151

Factory value: 0x0101 ‘ Range: 0x0000~0x0101 ’ Unit: N/A Mode: mSD

3rdbit 2ndbit Istbit Othbit

Iy'zll_z‘_l

0 Section] notch filter is not auto adjusted by the auxiliary function.

1 Section] notch filter is auto adjusted by the auxiliary function.

0 Section2 notch filter is not auto adjusted by the auxiliary function.

1 Section2 notch filter is auto adjusted by the auxiliary function.

| Reserved parameters (not for modification) |

Auto notch resonance detection sensitivity | o Address: 0x0152
Factory value: 100 Range: 1~200 | Unit: % Mode: @S
Notch filter1 frequency ‘ o Address: 0x0153
Factory value: 5000 l Range: 50~5000 | Unit: Hz Mode: msm
Notch filterl Q ‘ o Address: 0x0154
Factory value: 0.70 ‘ Range: 0.50~10.00 ‘ Unit: N/A Mode: msm
Notch filterl depth ‘ o Address: 0x0155
Factory value: 0.000 | Range: 0.000~1.000 ’ Unit: N/A Mode: msm
Notch filter2 frequency ‘ o Address: 0x0156
Factory value: 5000 | Range: 50~5000 | Unit: Hz Mode: msm
Notch filter2 Q ‘ o Address: 0x0157
Factory value: 0.70 l Range: 0.50~10.00 | Unit: N/A Mode: msm
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IE

Notch filter2 depth Address: 0x0158
Factory value: 0.000 | Range: 0.000~1.000 ‘ Unit: N/A Mode: msm
- Notch filter3 frequency l o Address: 0x0159
Factory value: 5000 | Range: 50~5000 Unit: Hz Mode: msm

invalid.

Description: Set the center frequency of the notch filter. When the notch filter frequency is set to 5000, it is

E

Notch filter3 Q Address: 0x015A

Factory value: 0.70 l Range: 0.50~10.00 | Unit: N/A Mode: msm
Notch filter3 depth ‘ o Address: 0x015B

Factory value: 0.000 l Range: 0.000~1.000 | Unit: N/A Mode: msm
-I Notch filter4 frequency ‘ o Address: 0x015C

Factory value: 5000 | Range: 50~5000 Unit: Hz Mode: msm

invalid.

Description: Set the center frequency of the notch filter. When the notch filter frequency is set to 5000, it is

E

Notch filter4 Q Address: 0x015D
Factory value: 0.70 Range: 0.50~10.00 ’ Unit: N/A Mode: msm

Notch filter4 depth o Address: 0x015E
Factory value: 0.000 | Range: 0.000~1.000 ’ Unit: N/A Mode: msm

Friction compensation gain ‘ o Address: 0x0161
Factory value: 100 Range: 10~1000 ‘ Unit: % Mode: BS

2" Friction compensation gain o Address: 0x0162
Factory value: 100 Range: 10~1000 ‘ Unit: % Mode: &S
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Factory value: 0

Friction compensation coefficient

‘ o Address: 0x0163

Range: 0~100 ’ Unit: % Mode: ms

Factory value: 0.0 ‘ Range: 0.0~1000.0

Friction compensation frequency correction

‘ o Address: 0x0164

‘ Unit: Hz Mode: pS

Friction compensation gain correction

‘ o Address: 0x0165

Factory value: 100 ‘ Range: 0~1000 ‘ Unit: % Mode: oS

-I Tuning-free switch

Factory value: 0x1400 ‘ Range: 0x0000~0x2911 ’ Unit: N/A Mode: ®

‘ [ ] Address: 0x0175

3rdbit 2nd bit Istbit Oth bit

™M E MK

For speed control

For speed control with the upper unit position control

Rigidity 0 Response: slow

Rigidity 1

Rigidity 2

Rigidity 3

Rigidity 4

Rigidity 5

Rigidity 6

Rigidity 7

Rigidity 8

([ QN[N [h RN (=D

Rigidity 9 Response: fast

0 Low
1 Medium
2 High
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Tuning-free interference compensation gain Address: 0x017A

Factory value: 600.0 | Range: 0:0~6553.5 ’ Unit: Hz Mode: ms
Tuning-free load inertia correction factor ‘ o Address: 0x017B

Factory value: 100 Range: 0~100 ‘ Unit: % Mode: o3
Tuning-free torque filter time factor ‘ o Address: 0x017C

Factory value: 0.10 Range: 0:00~655.35 | Unit: ms Mode: oS
Tuning-free speed feedback low-pass filter time ‘ o Address: 0x017D

Factory value: 0.10 | Range: 0:00~655.35 ’ Unit: ms Mode: ms
-I Abnormal motor vibration ‘ o Address: 0x0185

Factory value: 0x0000

’ Range: 0x0000~0x0002 ’ Unit: N/A

Mode: B

3rdbit 2ndbit Istbit Oth bit

MM K

0 Report OFF

1 Report error after detection (Er.911)

2 Report fault after detection (Er.520)

IE

Abnormal motor vibration detection sensitivity Address: 0x0186
Factory value: 100 ‘ Range: 50~500 ‘ Unit: % Mode: msm
Abnormal motor vibration detection value | o Address: 0x0187

Factory value: 50 ‘ Range: 0~5000

Unit: rpm

Mode: msm
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vibration during normal operation.

Set the vibration detection threshold, vibration detection value =Pn186 x Pn187. The smaller
Description | the setting, the easier it is to detect vibration, but too small a setting may falsely detect

Position overshoot sensitivity during advanced tuning

o Address: 0x0192
(relative positioning completed)
Factory value: 100 ‘ Range: 0~100 ‘ Unit: % Mode: msm
Max. gain search during advanced tuning ‘ o Address: 0x0193
Factory value: 300.0 | Range: 1.0~400.0 ‘ Unit: Hz Mode: msm
7.3.3 Position Parameter (Pn2xx)
Position command source selection ‘ u Address: 0x0200

Factory value: 0x0020 | Range: 0x0000~0x0084 | Unit: N/A

Mode: B

3rdbit 2nd bit Istbit Oth bit

IW_IIELV_I

External high-speed pulse train

External low-speed pulse train

Reserved

W N[~

Internal position

Pulse filter 1 (~52Kpps, 9.6us)

Pulse filter 2 (~104Kpps, 4.8us)

Pulse filter 3 (~208Kpps, 2.4us )

Pulse filter 4 (~416Kpps, 1.2us )

Pulse filter 5 (~832Kpps, 0.6us )

Pulse filter 6 (~1664Kpps, 0.3us )

Pulse filter 7 (~3328Kpps, 0.15us )

Pulse filter 8 (~4Mpps, 0.125us)

XA (NN AW N =D

Pulse filter time setting Pn011

[N
o)
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Precautions

e The max. pulse frequency of the open collector pulse is 200 kHz, pulse filter 0 to 2
is valid.

o There are differences in the interface connection definitions for open collector inputs
and differential pulse inputs, so please refer to typical wiring for connection.

- External pulse command logic

Factory value: 0x0000 ‘ Range: 0x0000~0x0004 ‘ Unit: N/A Mode: B

[ ] Address: 0x0202

The type of pulse used to set the drive in position mode.

Pulse + Direction

1 Forward pulse train and reverse pulse train (CW+CCW) -

2~3 Reserved -

4 90° phase difference orthogonal pulse AB (4x frequency) -

! External pulse command logic m | Address: 0x0202

Factory value: 0x0000 | Range: 0x0000~0x0001 Unit: N/A | Mode: ®

3rdbit 2nd bit Istbit Oth bit

IY!ILZT

Positive logic (forward)

1 Negative logic (reverse)

External pulse command multiplier ‘ o | Address: 0x0203

Factory value: 1 Range: 1~100 Unit: x1 Mode:
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Used to perform corresponding multiplication of external pulse commands, which can be

switched via DI terminal X (P-GAIN) from 1x to Nx (max. 100x).

Des
Command pulse input
3 Command pulse output
crip »  <Pn203 »
tion fl 2

Note: The multiplication rate is valid only for external pulse commands, but not for internal

programs such as JOG and intelligent tuning.

- Electronic gear numerator (N) o Address: 0x0204*

Factory value: 1 l Range: 0~1073741824 | Unit: N/A Mode: ®

Description | Used to set the numerator value for the electronic gear ratio.

Precautions

o When this function code is set to 0, the drive automatically sets the electronic gear

numerator internally with the resolution of the encoder.

Example.

‘When the serial encoder resolution is 17 bits and is set to 0, the drive sets N=131072.
‘When the serial encoder resolution is 24 bits and is set to 0, the drive sets N=16777216.
‘When the serial encoder resolution is 23 bits and set to 0, the drive sets N=8388608.

- Electronic gear denominator (M) o Address: 0x0206*

Factory value: 1 Range: 1~1073741824 Unit: NA Mode: ®

The electronic gearing function is designed to provide easy proportional travel changes.
Large electronic gear ratios usually result in a step change in the position command,
which can be improved by smoothing it out with an S-curve or a low-pass filter. For
example, when the electronic gear ratio is equal to 1, the motor encoder enters the weekly
pulse number of 10000ppr, when the electronic gear ratio is equal to 0.5, every two
. pulses on the command side corresponds to one pulse wave of motor rotation.

Description i . .
The servo motor is prone to surge when set incorrectly, so please set the electronic gear

ratio reasonably.

Command pulse input
f1

N

Position pulse fo=f1e N
M

f2

Y

z|z

‘When the deceleration ratio on the motor shaft and load side is N/M (N revolutions of
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the motor for M revolutions of the load), the setting of the electronic gear ratio can be
obtained by the above formula.

eElectronic gear ratio

Example: The servo motor encoder resolution is 10000p/rev, the ball screw lead is 6mm,
and the number of pulses output from the upper unit is input when the workpiece moves

10mm.
Workpiece
v e
mj\uuuy il AN
LI
Encoder (2500 Lire) Ball screw guide: 6nm

Without electronic gear ratio

The servo motor rotates one turn when the screw moves 6mm, and when it moves 10mm,
the servo motor needs to rotate 10+-6=1.6666 turns, then it needs 1.6666x2500x4=16666
pulses, and the command from the upper computer outputs 16666 pulses.

¥ ry

Workpiece 1 pulse command = 1um
e

mjinuuuuunuvjlliseeuununuw)
L

Encoder (2500 Lire ) Ball screw guide: 6nm

With electronic gear ratio

1 pulse is set to 1 um when the servo motor rotates to move the workpiece away 10
mm (10000 pm), one pulse is equivalent to 1 pm, so 10000 + 1 = 10000 is required,
and the upper computer outputs 10000 pulses.

Precautions ‘

o It is recommended that the users change the electronic gear ratio after the motor stops or

at low speed, otherwise it may cause large vibrations. If vibration occurs during
switching, use the position smoothing parameter to reduce the vibration.

e When using internal multi-segment position for control, when the servo driver executes
a certain segment of positioning, the electronic gear ratio changes during that time but
not act on the current position immediately until the current position segment is
completed and the next position segment is executed.

o When an external pulse command is used, a change in the electronic gear ratio is
immediately applied to the input pulse.

e An ER.d04 error occurs when the setting range for the electronic gear ratio is exceeded.
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- Position command low-pass filter time constant o Address: 0x0211

Factory value: 0.0 ‘ Range: 0.0~655.0 Unit: ms Mode: [l

Position command low-pass filter, mainly to provide buffer processing for excessive
changes in the input pulse command signal.

Note: This low-pass filter is OFF when set to 0.

Command A

pulse
frequency
100%
63.2% filtered
Description 36.8%
[ >Pn211 P21l | Time

Generally used when:
1) The upper computer does not have acceleration and deceleration function.
2) The electronic gears are relatively large.

3) Pulse command frequency is low.

4) Stepping, phase step and instability occur in the motor operation

- Position command smoothing average filter o Address: 0x0212

Factory value: 0.0 Range: 0.0~1000.0 Unit: ms Mode:

Perform smoothing on position commands. The smoothing effect occurs at the beginning
and end of the step command, but causes a delay in the position command.

Description

[ 5 ]
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A
Speed Posifion command speed before filtering
::-»: Pn212

T T N -
Pn212 (€] Time

Precautions

e When set to 0, the position command linear filter function is turned off.

- Backlash compensation [ ] Address: 0x0220

Factory value: 0x0000 ‘ Range: 0x0000~0x0011 ‘ Unit: N/A Mode: ©

3rdbit 2ndbit Istbit Othbit

M A M X

‘

OFF

=) —_
@]
z

Forward

Reverse

For ball screws and other similar drive mechanisms, there will be a repeatability error after
Description | long period of wear and tear, and set backlash compensation at this time to reduce the

43
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error caused by the design of the mechanism.

== e ==

«._l) _ Backlash

Pn220.Y=0 (positive compensation)

Position  a
command
speed
»
Time
A
Backlash
compensation
\ X
Time

Pn220.Y=1 (negative compensation)

Position command
speed
>
Time
Backlash
compensation
>
Time

- Backlash compensation | o ‘ Address: 0x0221*
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| Factory value: 0.0 ‘ Range: -5000.0~5000.0 ‘ Unit: 0.1 command unit ‘ Mode: o

- Backlash compensation filter time constant ‘ o Address: 0x0223

Factory value: 10.00

Range: 0.00~100.00 l Unit: ms Mode: B

The amount of backlash compensation shows an exponential relationship with time when
performing a fixed point start/stop and is used to determine the rate of convergence of this
compensation curve.

>

Backlash 1
compensation

Description
The longer it takes, the slower it
converges.
A .
>
Time
Low-frequency vibration detection sensitivity (relative
o Address: 0x0232
to positioning completion signal threshold)
Factory value: 40.0 | Range: 0.1~300.0 Unit: % Mode: o
L. Set the threshold for low-frequency vibration detection, vibration detection value = Pn232
Description k o L
x Pn262. the smaller the setting, the easier it is to detect vibration.
Low frequency vibration suppressionl frequency A ‘ o Address: 0x0233
Factory value: 50.0 | Range: 1.0~250.0 ‘ Unit: Hz Mode: m

Low frequency vibration suppressionl frequency B ‘ o Address: 0x0234
Factory value: 70.0 | Range: 1.0~250.0 Unit: Hz Mode: m

Low-frequency vibration suppression2 frequency ‘ o Address: 0x0235
Factory value: 200.0 | Range: 1.0~200.0 Unit: Hz Mode: ®
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To set the suppression center frequency for low frequency vibration, this function is on when
this function code is not 200.0Hz.

Description | When this function is turned on, the response of the driver is reduced.

After the model tracking function is turned on (Pn240.X=1), this function can be turned on
with Pn240.Y=2.

-I Low-frequency vibration suppression2 gain o Address: 0x0236

Factory value: 100 Range: 10~1000 Unit: % Mode: @

To set the suppression gain for low-frequency vibration, the smaller the setting of this
Description | function code, the more obvious the suppression of vibration, and if it is too small, it may

lead to excessive positioning time.

-I MFC function o | jEiRMEHE: 0x0240

H)fE: 0x0100 BeETEE . 0x0000~0x1121 ’ Hifii: N/A i B

EPREVA PAAE BRI KA

& [ G

MEFC OFF
1 MFC ON

0 Vibration suppression OFF

Additional vibration suppression for specific frequencies

2 Additional vibration suppression for two different frequencies

Low-frequency vibration suppression is not automatically adjusted
by auxiliary functions

Low-frequency vibration suppression is automatically adjusted by
the auxiliary function.

0 Either MFC or position feedforward - torque feedforward on

Both MFC or position feedforward - torque feedforward on

Model tracking for gain

Address: 0x0241

Factory value: 50.0 | Range: 1.0~2000.0 Unit: 1/s

Mode: ©
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IE

Model tracking for gain compensation Address: 0x0242
Factory value: 100.0 | Range: 50.0~200.0 ’ Unit: % Mode: ©
Model tracking for speed feedforward compensation ‘ o Address: 0x0243
Factory value: 100.0 | Range: 0.0~1000.0 ‘ Unit: % Mode: B
Model tracking for bias (forward) ‘ o Address: 0x0244
Factory value: 100.0 | Range: 0.0~1000.0 ‘ Unit: % Mode: B
Model tracking for bias (reverse) ‘ o Address: 0x0245
Factory value: 100.0 | Range: 0.0~1000.0 ’ Unit: % Mode: ®
2" model tracking for gain ‘ o Address: 0x0246
Factory value: 50.0 ‘ Range: 1.0~2000.0 ’ Unit: 1/s Mode: ®
2" model tracking for gain compensation ‘ o Address: 0x0247
Factory value: 100.0 l Range: 50.0~200.0 | Unit: % Mode: @
-I Control selection switches ‘ u Address: 0x0248
Factory value: 0x0001 | Range: 0x0000~0x0011 | Unit: N/A Mode: msm

3rdbit 2nd bit Istbit Oth bit

lel_z‘_l

0 Type I MFC

1 | Type 1 MFC

0 Type I tuning-free

1 Type II tuning-free
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-I Position near signal (/Near) threshold o Address: 0x0260*

Factory value:

1073741824 | Range: 1~1073741824 | Unit: Command unit | Mode: &

Description

A signal is output when the difference between the command pulse number of the upper unit
and the servomotor movement amount (position deviation) is lower than the Pn260. In
position control, the upper unit can receive a position near signal before positioning
completion signal to prepare for the sequence of movements or other operations that are to be
performed after the positioning is completed.

Note: Set a value greater than the positioning completion width (Pn262).

Position command speed
Speed A
Speed feedback

v

Time

Positional A
deviation

4

¢Pn260

N Ll
Time

/Near

-I Position completion signal (/COIN) threshold o Address: 0x0262

Factory value: 7 Range: 0~1073741824 | Unit: Command unit | Mode: ®

Description

A signal is output when the difference between the command pulse number of the upper

unit and the servomotor movement (position deviation) is lower than Pn262.
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Position command speed
Speed A
Speed feedback
»
N >
Time
Positional
deviation
3 P62
»
»
Time
/Coin
Note: (D This parameter has no effect on the final positioning accuracy.
@ If the setting value is too large, position completion signal (/Coin) may be output for a
long time when the deviation is small in low-speed operation. When a long position signal
is output, the position completion threshold is lowered until the signal is no longer output.

-I Excessive position deviation error threshold o Address: 0x0264*

Factory value: 5242880 ‘ Range: 1~1073741824 Unit: Command unit Mode: ®

operation exceeds this threshold, a position deviation fault is generated.

Pn264=£—“ x(1.20 2.0)

If the deviation between the position command and the actual feedback during motor

The position deviation during normal operation varies according to the setting of operation
speed, gain, feedforward, etc. Therefore, it is set by the following formula during actual use.

Description !
In the formula
F. : max. frequency of position command pulse (pulse/s).
K, :position loop gain (1/s).
1.2 to 2.0: safety factor (to prevent excessive frequent position deviation)
Excessive position deviation alarm threshold o Address: 0x0266
Factory value: 100 Range: 10~100 Unit: % Mode: @
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Description

Set the excessive position deviation alarm threshold. The drive generates an excessive
position deviation alarm when the current position deviation value is over this setting.

Max. error threshold for excessive position deviation at

servo-ON

Address: 0x0267*

Factory value: 5242880

Range: 1~1073741823

Unit: Command unit

Mode: B

Description

When the position deviation exceeds the value of this function code now of servo-ON during
motor operation, the drive generates an excessive servo-ON position deviation error.

Max. alarm threshold for excessive position deviation at

servo-ON

Address: 0x0269

Factory value: 100

Range: 10~100

Unit: %

Mode: B

Description

When the position deviation exceeds the value of this function code now of servo-ON during
motor operation, the drive generates an excessive servo-ON position deviation alarm.

IE

Speed limit value at servo-ON Address: 0x0270
Factory value: 1000 ‘ Range: 0~10000 ’ Unit: rpm Mode: o
External pulse command multiplier | ] Address: 0x0271
Factory value: 0x0000 | Range: 0x0000~0x0002 I Unit: N/A Mode: ®
External terminal clearing (CLR) position deviation
u Address: 0x0272

method

Factory value: 0x0000

Range: 0x0000~0x0003

Unit: N/A

Mode: ©

[
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Clear position deviation at high level (H)

In position mode, this is used to set the method of clearing the position deviation generated by the drive.

Clear position deviation at rising edge

2

Clearing position deviation at low level (L)

3

Clear position deviation at falling edge

Position deviation clear (CLR) signal status:

Clear at rising edge Clear at falling edge
DI valid DI valid
DI invalid Mid Dl invalid Dl invalid
A
Clear Clear

- Position deviation clear

[ ] Address: 0x0273

Factory value: 0x0000

Range: 0x0000~0x0002

Unit: N/A

Mode: B

Servo OFF, clear on malfunction

Position deviation clear is performed when the corresponding conditions are satisfied at different set values.

Clear by CLR signal only

Clear on failure

-I Position completion signal (COIN) output timing

‘ o Address: 0x0274

Factory value: 0x0000 ‘ Range: 0x0000~0x0002 ’ Unit: N/A

Mode: ©

In position mode, this is used to set the timing of the position completion signal output.

and the position command input is 0.

0 when the absolute value of position deviation is lower than Pn262. -
1 when the absolute value of position deviation is lower than Pn262

and the position command filtered command is 0.
2 when the absolute value of position deviation is lower than Pn262)




SD100 Series Servo Drive Manual

Pamameters

-I Upper limit of revolution

Address: 0x0276

Factory value: 0 Range: 0~30000 Unit: turn

Mode: psm

ratio and to avoid the generation of decimals.

Description

+32767

Egep TonEIoY
o

ejep
uoneoy

—_—
Motor rotation No.

Pn201 sefting

The upper limit of the number of revolutions can be used for position control of rotary objects
such as rotary tables. The upper limit of the number of revolutions is used to keep the number
of revolutions of the motor and the number of revolutions of the rotary table as an integer

Forward /| Reverse

(=

—_—
Motor rotation No.

Precautions

o The setting of the upper limit of the number of revolutions is valid only when an absolute

encoder is used;

e When Pn201=0, the setting of the upper limit of the number of rotations is invalid.

- Encoder unidirectional operation

Address: 0x0277

Factory value: 0x0000 Range: 0x0000~0x0011 | Unit: N/A Mode: psm
3rdbit 2ndbit Istbit Othbit
M [

0 OFF

1 ON

0 Periodic

Non-periodic accumulation

K
N
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Precautions

o Ifthe direction of motor rotation (Pn277) is set incorrectly, an absolute position abnormality
is caused, resulting in ER.840.

-I Home mode o Address: 0x0290

Factory value: 0.100 ‘ Range: 0x0000~0x23B4 Unit: N/A Mode: psm

3rdbit 2nd bit Istbit Othbit

OFF
Enable by DI terminal signal

Enable after power-up, and the drive is enabled after home is

Enable immediately

RN | =

Take the current position as the home position

Forward, deceleration and home position are home switches

Reverse, deceleration and home position are both home switch

Forward, deceleration and home position are motor Z signal

W |-

Reverse, deceleration and home position are motor Z signal

Forward, deceleration position is the home switch, home is the motor
Z signal

Reverse, deceleration position is the home switch, home is the motor
Z signal

Forward, deceleration and home position are positive overtravel
switches

Reverse, deceleration and home position are positive overtravel
switches

Forward, deceleration and home position are motor Z signal

Reverse, deceleration and home position are motor Z signal

Absolute position homing

T > |e|»

Take the current position as the home position

Trigger at low level and stop at high

Trigger at rising edge

Trigger at falling edge

WIN| -~

Trigger at high level and stop at low
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0 Ims
1 10ms
2 100ms

-I Home high speed o

Address: 0x0291

Factory value: 100.0 ‘ Range: 0.0~3000.0 Unit: rpm

Mode: B

Description

home timeout fault.

First find the reference point during homing (deceleration point), to determine the homing
range; the speed of finding the reference point should not be too slow, or it may report the

-I Home low speed o

Address: 0x0292

Factory value: 10.0 Range: 0.0~1000.0 Unit: rpm

Mode: B

Description

large.

First determine the home range and then decelerate to locate the home position and lock it.
Zeroing speed should not be too fast, or home position may be lost or the difference may be

- Home acceleration/deceleration time o

Address: 0x0293

Factory value: 3000 ‘ Range: 0~3000 Unit: ms

Mode: ©

Description
to 3000rpm.

Home acceleration time is the time required for the motor to accelerate from Orpm to
3000rpm; Home deceleration time is the time required for the motor to accelerate from Orpm

-I Home offset position o

Address: 0x0294*

Factory value: 0 l Range: -2¥'~2%'-1 Unit: Command unit

Mode: B

Description

absolute position coordinates.

The home offset position means that the motor needs to travel a further distance after finding
the home position, and this distance is the motor's home offset position, i.e., the motor's

Absolute position home multi-turn value ‘ o Address: 0x0296
Factory value: 0 ‘ Range: -32768~32767 | Unit: rev Mode: psm
Absolute position home single-turn value ‘ o Address: 0x0297*

Factory value: 0 Unit: encoder unit

‘ Range: 0~2147483647

Mode: psm

IS
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The multi-turn value and the single-turn value of the absolute position home point together
indicate the target absolute position of the motor, which is used to set the target position of
Description | the motor when the servo selects the absolute position to home, i.e., the multi-turn and the
single-turn value of the motor at the time of the final shutdown are equal to or close to the set

value.
-I Home timeout o Address: 0x0299
Factory value: 10000 ‘ Range: 0~65535 Unit: ms Mode: msm

To set the maximum time to search for a home signal.
Description If this function code is set too small or the home signal is not searched within the time set
by this function code, the drive will generate the home timeout fault ER.8A1.

Note: 0 disables this function.

7.3.4 Speed Parameter (Pn3xx)

- Speed command source selection ‘ o Address: 0x0300

Factory value: 0000 ‘ Range: 0x0000~0x0005 ‘ Unit: N/A Mode:

To select the speed command source in speed mode.

0 Given by internal digit by Pn304
2 Reserved -
3 Reserved -

Given by internal bined 0 0 Pn303.X

4 .nfen y internal combine 0 1 P303.Y
digits

1 0 Pn303.Z

1 1 Pn303.W

5 Reserved -
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Speed command direction ‘ o

Address: 0x0301

Factory value: 0x0000

Range: 0x0000~0x0001 ‘ Unit: N/A

Mode:

0

Same direction as current speed command

1

Opposite to the current speed command

-I Speed command low-pass filter o

Address: 0x0302

Factory value: 0.40 ‘ Range: 0.00~655.35 Unit: ms Mode:
Applying 1 low-pass filter to the speed command input to smooth it.
A Speed before
Speed filtering
100%
63.2% \
Description Filtered
speed

|
|<—>| Pn302 Time

il
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-I Speed control switch1

Address: 0x0303

Factory value: 0x0000

Range: 0x0000~0x2222 ’ Unit: N/A

Mode:

3rdbit 2nd bit Istbit Othbit

M E M X

0

given via internal digit (Pn304)

0

given via internal digit (Pn305)

0

given via internal digit (Pn306)

0 given via internal digit (Pn307)

Internal speed0 o Address: 0x0304
Factory value: 100 ‘ Range: -10000~10000 ‘ Unit: 1rpm Mode:

Internal speedl o Address: 0x0305
Factory value: 200 Range: -10000~10000 ’ Unit: 1rpm Mode:

Internal speed2 o Address: 0x0306
Factory value: 300 Range: -10000~10000 I Unit: 1rpm Mode:

Internal speed3 ‘ o Address: 0x0307
Factory value: 400 l Range: -10000~10000 | Unit: 1rpm Mode:

Soft start acceleration time (ACC) in speed control mode ‘ o Address: 0x0310

Factory value: 200 ‘ Range:

0~10000

‘ Unit: 1ms

Mode:
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-I Soft start deceleration time (DEC) in speed control mode

o

Address: 0x0311

Factory value:

Unit: 1ms Mode:

200 ‘ Range: 0~10000

Description

The soft start function refers to the conversion of a step speed command into a smoother
constant acceleration and deceleration speed command, the acceleration and deceleration time
can be set.

Speed

command

Motor speed

Pn310: The time required for the motor to reach the maximum speed of the motor from the
stop state.
Pn311: The time required for the motor to reach the motor stop from the maximum speed.

The actual acceleration and deceleration times are calculated by the following formula.

Max. speed >
Target speed y
/ AN
/ \\,_
.'(.! ‘.\.
Actual acceleration \
tl?i time Actual decelenﬂipn

o time

Pn310 | Pl

-I Zero clamp speed threshold o Address: 0x0313
Factory value: 10 Range: 0~10000 Unit: rpm Mode:

Description

This function is to lock servo when the input voltage of the speed command is lower than the
speed set here when the zero clamp(/ZCLAMP) is ON. In this case, a position loop is formed
inside the servo unit and the speed command is ignored. For speed control, no position loop
is constructed from the upper unit.




Parameters SD100 Series Servo Drive Manual

Precautions

eWhen the servo motor is fixed at the zero position, there is a =1 pulse jump, and even if

rotation occurs due to an external force, it returns to the zero fixed position.

-I Zero clamp compensation max. speed o Address: 0x0314

Factory value: 1000 ‘ Range: 50~10000 Unit: rpm Mode:

When the servomotor is fixed in the zero position, it will return even if rotation occurs by an

external force, set this code to limit the maximum speed during return.

- Rotation detection o Address: 0x0317

Description

Factory value: 20 l Range: 1~10000 Unit: rpm Mode: psm
To set the condition range of the /TGON signal. When the actual feedback speed of the motor
is within the range set by this function code, report the corresponding TGON signal.

Motor feedback
speed
Rotation
detection value
Pn3l7
R Time
Description
317
TGoN OFF o OFF

-I Maximum running speed ‘ o Address: 0x0318

Factory value: 10000 Range: 0~10000 ‘ Unit: rpm Mode: oS

Set the maximum running speed of the servo motor.

Description | When this limit value is greater than the maximum motor speed, the maximum motor speed

is the maximum operating speed.

Velocity completion threshold o Address: 0x0320

Factory value: 10 Range: 0~100 Unit: rpm Mode: psm
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Description

Set the time used to determine whether the actual speed reaches the set target speed threshold.
If the deviation value between the motor feedback speed and the speed given is within the
threshold value, it means that the user speed is reached, and the /V-CMP signal assigned to
the output terminal is output at a high level (ON).

Example: Pn320=50rpm, the target speed is 2000rpm, the motor speed is in the range of
1950rpm to 2050rpm, output /V-CMP signal.

Target Velocity completion
speed signal threshold Pn320

\.

Actual motor
feedback speed

Time

OFF

- ON
/V-CMP OFF
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7.3.5 Torque Parameter (Pn4xx)

Torque control switch1 u Address: 0x0400
Factory value: 0x0020 | Range: 0x0000~0x0045 ’ Unit: N/A Mode: o
3rdbit 2ndbit Istbit Oth bit
M [ M T
Given by internal digit | By Pn410
Reserved -
Reserved -

Given by internal
combined digit

0 0 Pn409.X

3 0 1 Pn09.Y
1 0 Pn409.Z
1 1 Pn409.W

4 Single trigger mode

5 Given by CANopen

0 Reserved -

1 Reserved -

2 Given by internal digit | by Pn415

3 Given by DI terminal OFF: Pn415; ON: Pn416

Torque command
4 forward: Pn415; reverse: Pn416

direction

Torque command 2nd low-pass filter cutoff frequency Address: 0x0401
Factory value: 5000 l Range: 100~5000 Unit: Hz Mode: m
Description | Filter is invalid when set to 5000

Torque command 2nd low-pass filter Q o Address: 0x0402
Factory value: 0.50 Range: 0.50~1.00 Unit: N/A Mode: m
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-I Torque command direction | o Address: 0x0403
Factory value: 0x0000 ‘ Range: 0x0000~0x0001 ’ Unit: N/A Mode:
0 Same as the torque command -
1 Opposite to torque command -

Precautions

e Pn403 and external terminal torque command direction (TPR-D) are valid for internal
register torque commands.
o The logic for combining Pn403 with the direction of external terminal torque command

(TPR-D) is as follows (CCW direction as positive as a reference):

0 Forward
OFF
1 Reverse
Forward
0 Reverse
ON
1 Forward
0 Reverse
OFF
1 Forward
Reverse
0 Forward
ON
1 Reverse
-I Torque command filter time o Address: 0x0404
Factory value: 0.00 | Range: 0.00~655.35 Unit: ms Mode: m

. A st order low-pass filter is applied to the torque command input to smooth the torque
Description
command.
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Torque before filtering
Torque 4
100%
63.2% é\* Torque after
filtering
< Ti me'ms
Pn404
-I Torque control switch3 o Address: 0x0409
Factory value: 0x0000 I Range: 0x0000~0x2222 I Unit: N/A Mode: @

3rdbit 2ndbit Istbit Oth bit

M E M X

given via internal digit (Pn410)

given via internal digit (Pn411)

0 given via internal digit (Pn412)

0 given via internal digit (Pn413)

Internal torque command1 ‘ o Address: 0x0410
Factory value: 0.0 ‘ Range: -500.0~500.0 ’ Unit: % Mode: m

Internal torque command2 ‘ o Address: 0x0411
Factory value: 0.0 l Range: -500.0~500.0 | Unit: % Mode: m

Internal torque command3 ‘ o Address: 0x0412
Factory value: 0.0 l Range: -500.0~500.0 | Unit: % Mode: m
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Internal torque command4 ‘ o Address: 0x0413
Factory value: 0.0 ‘ Range: -500.0~500.0 ‘ Unit: % Mode: m
Internal speed limit1 in torque control | o Address: 0x0415
Factory value: 1000 | Range: 0~10000 | Unit: rpm Mode: o
Internal speed limit2 in torque control | o Address: 0x0416
Factory value: 1000 | Range: 0~10000 | Unit: rpm Mode: m
Target torque reaches set value ‘ o Address: 0x0420
Factory value: 100.0 | Range: 0.0~500.0 ’ Unit: % Mode: msm
-I Target torque reaches time window ‘ o Address: 0x0421
Factory value: 5 Range: 0~1000 Unit: ms Mode: msm

When the torque output from the drive is greater than the set target torque and lasts longer
than the set time window time, the target torque arrival signal is output.

A

Actual torque

Description Target torque (Pn420)
L.
Time
«—> <
/OTR Target torque reached time
window (Pn421)
Torque control switch2 o Address: 0x0430

Factory value: 0x0001 Range: 0x0000~0x0013 Unit: N/A Mode: m
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3rdbit 2ndbit Istbit Othbit

M [

(1} Speed first

1 Torque first

7.3.6 Auxiliary Parameter (Pn5xx)

JOG speed ‘ o Address: 0x0500

Factory value: 200

Range: 0~3000 ’ Unit: rpm Mode: msD

- JOG travel mode ‘ o Address: 0x0502

Factory value: 0x0000 l Range: 0x0000~0x0005 | Unit: N/A Mode: psm

EPRRUAR PACAY BRI KA

M E M X

0 (Waiting time Pn535—Forward Pn531) xTravel times Pn536
1 (Waiting time Pn535—Reverse Pn531) xTravel times Pn536
2 (Waiting time Pn535—Forward Pn531) xTravel times Pn536
(Waiting time Pn535—Reverse Pn531) xTravel times Pn536
3 (Waiting time Pn535—Reverse Pn531) xTravel times Pn536
(Waiting time Pn535—Forward Pn531) xTravel times Pn536
4 (Waiting time Pn535— Forward Pn531—
Waiting time Pn535—Reverse Pn531) xTravel times Pn536
5 (Waiting time Pn535— Reverse Pn531—
Waiting time Pn535— Forward Pn531) x Travel times Pn536
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JOG travel distance ‘ o Address: 0x0503*
Factory value: 60000 Range: 1~1073741824 ‘ Unit: Command unit | Mode: ms®

JOG acceleration and deceleration time ‘ o Address: 0x0505
Factory value: 100 ‘ Range: 2~10000 ‘ Unit: ms Mode: msm

JOG waiting time ‘ o Address: 0x0506
Factory value: 100 l Range: 0~10000 | Unit: ms Mode: msm

-I JOG travel times ‘ o Address: 0x0507

Factory value: 1 Range: 0~1000 ’ Unit: times Mode: msm
Description | Used to set the number of cycle times during JOG.

Precautions

® When Pn502 is set to 2 or 3 and Pn507 is set to 0, the JOG is invalid.
® When Pn507 = 0, the JOG move times is not limited.

JOG travel speed o Address: 0x0508

Factory value: 500 Range: 1~10000 Unit: rpm Mode: mpsm

7.3.7 Terminal Parameter (Pn6xx)

-I Switching input terminal X filter time o Address: 0x0600

Factory value: 2 ‘ Range: 0~3000 Unit: ms Mode: msm

L. Used to set the filter time for external signals input to the drive from the X terminal.
Description

Example: When Pn600 filter time is 2ms, signals smaller than 2ms are filtered out.
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<2ms =2ms
Input terminal X signal
(before filtering)
Input terminal X signal Qs
(filtered)

Precautions

o The filter time of switching input terminal X is valid from X1 to X4;
® The monitoring function code Un100 monitors the input terminal X status after filtering.

o Address: 0x0601

- Input terminalIN1

Factory value: 0x0001 l Range: 0x0000~0x112F | Unit: N/A Mode: msm

3rdbit 2ndbit 1stbit Oth bit

5 2 R

See " Appendix 1 Input Terminal Function Definitions".

2F

=] -
%O
3\1Z

Given by external hardware terminal X1
Given by internal software status bit 1 Pn630.Bit0

o Address: 0x0602

Input terminal IN2

Factory value: 0x0002 | Range: 0x0000~0x112F Unit: N/A Mode: msm
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3rdbit 2ndbit 1Istbit Oth bit

MEAMBR

00

OFF

01

See " Appendix 1 Input Terminal Function Definitions".

2F

ON

OFF

Given by external hardware terminal X2

Given by internal software status bit 1 Pn630.Bitl

- Input terminal IN3

o Address: 0x0603

Factory value: 0x0003

Range: 0x0000~0x112F | Unit: N/A Mode: msm

3rdbit 2nd bit 1Istbit Oth bit

M E MK

00

OFF

01

2F

See " Appendix 1 Input Terminal Function Definitions".

ON

OFF

(1} Given by external hardware terminal X3
1 Given by internal software status bit 1 Pn630.Bit2
Input terminal IN3 o Address: 0x0604
Factory value: 0x0005 Range: 0x0000~0x112F Unit: N/A Mode: msm
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3rdbit 2ndbit Istbit Othbit

MAMHER

00

OFF

01

See " Appendix 1 Input Terminal Function Definitions".

2F

ON

OFF

Given by external hardware terminal X4

Given by internal software status bit 1 Pn630.Bit3

-I Output terminal OUT1

o Address: 0x0611

Factory value: 0x0001

Range: 0x0000~0x110F ’ Unit: N/A Mode: mSD

3rdbit 2ndbit 1Istbit Oth bit

MEM X

00

OF

See " Attachment 1 Input Terminal Function Definitions".

0

ON

OFF

0 by Pn610 for signal assignment
1 by Pn631.Bit0
Output terminal OUT2 o Address: 0x0612

Factory value: 0x0002 Range: 0x0000~0x110F | Unit: N/A Mode: msm
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3rdbit 2ndbit Istbit Othbit

MAMR

L (mr—

00

See " Attachment 2 Input Terminal Function Definitions".

S|
‘Hj

1 OFF

0 | byPn610 for signal assignment
1 | byPn631.Bitl

o Address: 0x0630

- Input terminal (X) status given by internal software

Factory value: 0x0000 | Range: 0x0000~0x03FF | Unit: N/A Mode: psm

3rdbit 2ndbit Istbit Othbit

I_"\_V_IIZIY_I

Bit0 | Virtual input terminalX1
Bitl Virtual input terminalX2
Bit2 Virtual input terminalX3
Bit3 Virtual input terminalX4

Bit4 Reserved
Bit5 Reserved
Bit6 Reserved
Bit7 Reserved

Bit8 Reserved

Input terminal (Y) status given by internal software o Address: 0x0631

Factory value: 0x0000 | Range: 0x0000~0x003F Unit: N/A Mode: msm
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3rdbit 2ndbit Istbit Othbit

E’zllﬂl_ﬂ

Bit0 | to give output terminal Y1 status

Bitl | to give output terminal Y2 status
Bit2 Reserved
Bit3 | Reserved

Bit4 | Reserved
Bit5 | Reserved

7.3.8 Expanded Parameters (Pn7xx)

Advanced adjustable range ‘ o Address: 0x0702
Factory value: 3.0 ‘ Range: 0.5~10.0 ’ Unit: Turn Mode: msm
Inertia detection initial value ‘ o Address: 0x0705
Factory value: 300 l Range: 0~20000 | Unit: % Mode: msm
Vibration threshold in inertia detection ‘ o Address: 0x0706
Factory value: 250 Range: 0~5000 | Unit: rpm Mode: psm
EasyFFT sweep frequency start ‘ o Address: 0x0720
Factory value: 400 ‘ Range: 1~5000 ’ Unit: Hz Mode: msm
EasyFFT sweep frequency end ‘ o Address: 0x0721
Factory value: 4000 ‘ Range: 50~5000 ‘ Unit: Hz Mode: msm
EasyFFT lower limit of resonance frequency detection ‘ o Address: 0x0722

Factory value: 500 l Range: 50~5000 | Unit: Hz Mode: msm
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-I EasyFFT scanning torque command amplitude o Address: 0x0723
Factory value: 15 Range: 1~800 Unit: % Mode: msm

Description | Used to set the amplitude value for the EasyFFT scanning torque command.

-I Speed pulsation compensation o Address: 0x0740

Factory value: 0x0000 ‘ Range: 0x0000~0x0011 ‘ Unit: N/A Mode: mSD

3rd bit 2nd bit 1st bit Oth bit

M E M X

0 OFF

0 Speed command

1 Motor speed

Description | Used to turn the Speed pulsation compensation on and off.

-I Speed pulsation compensation speed ] Address: 0x0741

Factory value: 0 ‘ Range: 0~10000 Unit: rpm Mode: P

When the speed pulsation compensation function is enabled, even when the speed command
Description is 0 or the motor speed is 0, fluctuation compensation will still be processed to reduce the
fluctuation. To prevent this problem, the effective speed of fluctuation compensation needs to

be set accordingly.
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Speed command4

Motor speed

Speed pulsation

compensation valid
speed (Pn741)

Pulsation
compensation

Invalid

Valid

Invalid

Valid

Speed pulsation compensation gain

Address: 0x0742

Factory value: 80

| Range: 0~100

I Unit: %

Mode: pSm

Speed pulsation compensation 1st component frequency ‘

Address: 0x0743

Factory value: 0

| Range: 0~100

| Unit: N/A

Mode: psm

Speed pulsation compensation 1st component amplitude

(max.current)

Address: 0x0744

Factory value: 0.0

Range: -10.0%~10.0%

‘ Unit: %

Mode: psm

Speed pulsation compensation 1st component phase

Address: 0x0745

Factory value: 0

‘ Range: 0~360

’ Unit: °(deg)

Mode: psm

Speed pulsation compensation 2nd component frequency ‘

Address: 0x0746

Factory value: 0

‘ Range: 0~100

Unit: N/A

Mode: psm

Speed pulsation compensation 2nd component amplitude

(max. current)

Address: 0x0747

Factory value: 0.0

Range: -10.0%~10.0%

‘ Unit: %

Mode: msm

Speed pulsation compensation 2nd component phase

Address: 0x0748

Factory value: 0

‘ Range: 0~360

Unit: °(deg)

Mode: msm
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Speed fluctuation compensation 3rd component frequency u Address: 0x0749
Factory value: 0 Range: 0~100 Unit: N/A Mode: msm
Speed pulsation compensation 3rd component amplitude
u Address: 0x074A
(max. current)
Factory value: 0.0 Range: -10.0%~10.0% ‘ Unit: % Mode: BSH
Speed pulsation comp tion 3rd comp t phase ‘ ] Address: 0x074B
Factory value: 0 l Range: 0~360 | Unit: °(deg) Mode: msm
Speed fluctuation compensation 4th component frequency ‘ ] Address: 0x074C
Factory value: 0 Range: 0~100 Unit: N/A Mode: msm
Speed pulsation compensation 4th component amplitude
u Address: 0x074D
(max. current)
Factory value: 0.0 Range: -10.0%~10.0% ’ Unit: % Mode: msm
Speed pulsation compensation 4th component phase ‘ ] Address: 0x074E

Factory value: 0

| Range: 0~360

Unit: °(deg)

Mode: msm

Field-weakening control switch

Address: 0x0755

Factory value: 0x0001 l Range: 0x0000~0x0001

‘ Unit: N/A

Mode: msm
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3rdbit 2ndbit Istbit Othbit

Field-weakening for circuit proportional gain ‘ o Address: 0x0756
Factory value: 30 Range: 10~1000 ’ Unit: Hz Mode: msm

Field-weakening for circuit integral time constant ‘ o Address: 0x0757
Factory value: 16 Range: 10~1000 Unit: us Mode: msm

Field-weakening for circuit integral upper limit ‘ o Address: 0x0758
Factory value: 100 l Range: 0~200 | Unit: % Mode: psm

Field-weakening for voltage threshold ‘ o Address: 0x0759
Factory value: 115 l Range: 50~150 | Unit: % Mode: psm

Max. weak magnet current in field-weakening control ‘ o Address: 0x075A

Factory value: 95 Range: 50~150 ’ Unit: % Mode: msm

- Main circuit voltage filter time in field-weakening control | o Address: 0x075B

Unit: ms Mode: msm

Factory value: 2.0 ‘ Range: 1.0~10.0

Description | The smooth filter times to the DC voltages used for weak magnetism calculations are

averaged.

-I Drive bus overvoltage point ‘ u | Address: 0x0781
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Factory value: vary by model | Range: 0~1000 Unit: V Mode: msm

Description

Set the bus voltage over-voltage point threshold, when the bus voltage is greater than this
value it will report over-voltage fault.

For DC 48V model, the default value of driver overvoltage is 85V, and the setting range is
80V~90V.

Note: Do not change the parameters without the factory's permission, or it may cause

irreversible damage to the machine!

- Drive regenerative braking point u Address: 0x0782

Factory value: vary by model | Range: 0~1000 Unit: V Mode: psm

Description

Set the threshold value when the bus regenerative voltage is braked to release the capacitor
charge to drop the bus voltage.

For DC 48V model, the default value of drive drain point is 75V and the setting range is
70V~80V.

-I Regeneration OFF hysteresis loop width ] Address: 0x0783

Factory value: vary by model | Range: 0~50 Unit: V Mode: psm

Description

For DC 48V models, the default value is 3V.

To avoid frequent access to the bus drain, this function code can effectively reduce the number
of frequent access to regenerative braking. It should not be set too large, as it is likely to cause
large fluctuations in the DC bus.

-I Drive bus undervoltage point ] Address: 0x0784

Factory value: vary by model | Range: 0~500 Unit: V Mode: P

Description

Set the bus voltage undervoltage point threshold value, when the bus voltage is lower than
this value, it will report undervoltage fault.

For DC 48V model, the default value of drive undervoltage point is 18V, and the setting
range is 18V~20V.

Drive bus undervoltage detection filter time constant ‘ u Address: 0x0785
Factory value: 10 Range: 0~2000 Unit: ms Mode: mpsm

Drive bus undervoltage warning value ‘ u Address: 0x0785
Factory value: vary by model ‘ Range: 0~1000 ‘ Unit: V Mode: psm

Description I Set the bus voltage undervoltage point threshold value, when the bus voltage is lower than
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this value, it will report undervoltage warning.

For DC 48V models, the drive undervoltage warning value defaults to 20V.

Motor max. speed fine-tuning ‘ ] Address: 0x0788
Factory value: 0 Range: 0~2 ‘ Unit: 100rpm Mode: psm
-I Motor code setting ‘ o Address: 0x0790
Factory value: vary by model ‘ Range: 0x0000~0xFFFF ‘ Unit: N/A Mode: psm

Description

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

Serial encoder motor (factory value): 0x1000.

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

Note: When Pn790 is set to 0x1000, the set value of function code Pn791 is invalid.
Incremental encoder motor (set according to ID value).
Custom serial encoder motor:0x3000

When this function code is set to 0x3000, the drive processes serial communication according

to the encoder set by function code Pn791.
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-I Encoder control switch ‘ o Address: 0x0791

Factory value: vary by model | Range: 0x0000~0x000A ’ Unit: N/A Mode: BsmD

3rdbit 2nd bit Istbit Othbit

MM 2 M X

Non-wire-saving incremental encoder (2500 wires)

Wire-saving incremental encoder (2500 wires)

Tamagawa 17-bit absolute encoder

Tamagawa 23-bit absolute encoder

Nikon 20-bit single-turn encoder

Nikon 20-bit multi-turn encoder

Nikon 24-bit single-turn encoder

Nikon 24-bit single-turn encoder

Serial incremental encoder (10000 wires)

([ Q| |N [ |W|N (=D

Nikon 24-bit encoder

—
>

Veichi self developed encoder

Description

Used to set the encoder type.

Precautions

o When using a motor equipped with an absolute encoder, set the value in Pn790 (Motor
code setting) to 1000, and set the corresponding value to function code Pn791 (Encoder
type) according to the actual encoder installed.

o When the value set in Pn790 is an incremental encoder motor in the motor bank, the
encoder type is set automatically and function code Pn791 is invalid.

® Pn790 has the highest priority. The drive automatically judges the encoder type based on
the value in Pn790 before.

-I Motor zero pole position o Address: 0x0792

Factory value: vary by model

Range: -360~360 Unit: ° Mode: psm

It is used to display the reference position of the motor's zero pole. The auxiliary function
Description | Fn080 will update the value of this function code when it finishes recognizing it, and it is
exclusively used for serial encoders.
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- Position sensor resolution

Address: 0x0793%

Factory value: 10000 Range: 1~2%

Unit: N/A

Mode: psm

the set value is the value after 4 times of frequency.

Used to set the encoder resolution for customized motor parameters. For incremental encoder,

Description
Example: Incremental encoder is 2500 wires, then the value of position sensor resolution is
10000.
Reserved ‘ [ ] Address: 0x079E
Factory value: 0000 ‘ Range: 00000~65535 ‘ Unit: N/A Mode: psm
User password ‘ o Address: 0x079F
Factory value: 0x0000 ‘ Range: 0x0000~0xFFFF ’ Unit: N/A Mode: msm
7.3.9 Motion Parameter (Pn8xx)
-I Internal position command [ ] Address: 0x0800
Factory value: 0x0000 | Range: 0x0000~0x0000 Unit: N/A Mode: o

3rdbit 2nd bit Istbit Oth bit

M E MK

Internal multi-segment position (Pr command)
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Internal multi-segment position (speed) operation mode

o Address: 0x0802

Factory value: 0x0000 ‘ Range: 0x0000~0x1113

Unit: N/A Mode: »

3rdbit 2ndbit 1stbit Oth bit

M E M KX

Single segment operation (input terminal X or communication)

Stop at the end of a single run

Cyclic operation
Sequential operation

W - D

Continue to run the unfinished path
1 Restart from path 1

0 Non-immediate update

1 Immediately after the communication command is given

0 Motor position after home as the starting point of the absolute position.

Absolute zero (Pn296, Pn297) as the starting point of the absolute

position.

Description

‘When Pn802.Z=0, the DI terminal or the communication is stored in the buffer after the Pr
command is given, and the command given in the previous communication is taken out
from the buffer after the current command is executed.

When Pn802.Z=1, the communication command is executed immediately after it is given.

Multi-segment position (speed) endpoint path o Address: 0x0803
Factory value: 1 ‘ Range: 1~15 l Unit: N/A Mode: @
- Sequential running start path o Address: 0x0804
Factory value: 1 ‘ Range: 0~15 ‘ Unit: N/A Mode: ®

Description

(D The first round of sequential operation starts from Prl and runs to the path pointed to
by Pn803.

@ Tf Pn804=0 or Pn804 >Pn803, the sequence runs for 1 round and then stops.

®) If Pn804<Pn803, the first round is followed by cyclic operation, and the starting
segment number is Pn804;

(@ The enable signal CTRG is valid at high level.
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Pr command communication parameters (single segment
o Address: 0x0806
operation)
Factory value: 10000 | Range: 0~65535 Unit: N/A Mode: o

(® DI terminal switching mode is valid, input 1~15 to trigger the corresponding Pr path,
Description | input 1000 to force the end of the current operation mode;
@) In position mode, input 0 to trigger home, input 1000 to force end home.

o Address: 0x0810

- PR pathl control word L

Factory value: 0x0000 ‘ Range: 0x0000~0x0121 ’ Unit: N/A Mode: ®

3rdbit 2nd bit Istbit Oth bit

T ——

0 Position control

1 Speed control

0 Position control for incremental position

1 Position control for absolute position

2 Position control for relative position

0 Speed unit 0.1rpm
1 Speed unit PPS

PR pathl control word H

o Address: 0x0811

Factory value: 0x0000

Range: 0x0000~0x7777 | Unit: N/A Mode: @
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3rdbit 2ndbit 1Istbit Oth bit

0
Select via Pn890 to Pn89F.
... | Select via Pn890 to Pn89F.
7
0
... | Select via Pn8B0 to Pn8BF.
7
0
... | Select via Pn8A0~Pn8AF.
7
PR1 information | o Address: 0x0812*
Factory value: 0 Range: -2¥'~23'-1 | Unit: N/A Mode: ®
PR2 control word L | o Address: 0x0814
Factory value: 0x0000 ‘ Range: 0x0000~0x0121 ‘ Unit: N/A Mode: ®
PR2 control word H ’ o Address: 0x0815
Factory value: 0x0000 ‘ Range: 0x0000~0x7777 ‘ Unit: N/A Mode: @
PR2 information ‘ o Address: 0x0816*
Factory value: 0 Range: -23'~23'-1 | Unit: N/A Mode:
PR3 control word L | o Address: 0x0818
Factory value: 0x0000 ‘ Range: 0x0000~0x0121 | Unit: N/A Mode: ©
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PR3 control word H

o Address: 0x0819

Factory value: 0x0000 ‘ Range: 0x0000~0x7777 Unit: N/A Mode: o

PR3 information o Address: 0x081A*
Factory value: 0 Range: -23'~2%1-1 Unit: N/A Mode: ©

PR4 control word L o Address: 0x081C
Factory value: 0x0000 ‘ Range: 0x0000~0x0121 Unit: N/A Mode: ®

PR4 control word H

o Address: 0x081D

Factory value: 0x0000 ‘ Range: 0x0000~0x7777 Unit: N/A Mode: o

PR4 information o Address: 0x081E*
Factory value: 0 Range: -23'~2%1-1 Unit: N/A Mode: ®

PRS control word L o Address: 0x0820
Factory value: 0x0000 ‘ Range: 0x0000~0x0121 Unit: N/A Mode: ®

PRS control word H o Address: 0x0821
Factory value: 0x0000 ‘ Range: 0x0000~0x7777 Unit: N/A Mode: ®

PRS information o Address: 0x0822*
Factory value: 0 Range: -2¥'~2%-1 Unit: N/A Mode:

PR6 control word L o Address: 0x0824
Factory value: 0x0000 ’ Range: 0x0000~0x0121 Unit: N/A Mode:

PR6 control word H o Address: 0x0825
Factory value: 0x0000 | Range: 0x0000~0x7777 Unit: N/A Mode: ©
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PR6 information

Address: 0x0826*

Factory value: 0 | Range: -2¥'~23%1-1 ‘ Unit: N/A Mode: ®

PR?7 control word L Address: 0x0828
Factory value: 0x0000 | Range: 0x0000~0x0121 l Unit: N/A Mode: ®

PR?7 control word H Address: 0x0829
Factory value: 0x0000 | Range: 0x0000~0x7777 | Unit: N/A Mode: @

PR?7 information Address: 0x082A*
Factory value: 0 | Range: -23'~231-1 ’ Unit: N/A Mode:

PRS control word L ’ Address: 0x082C
Factory value: 0x0000 | Range: 0x0000~0x0121 ’ Unit: N/A Mode: ®

PRS8 control word H I Address: 0x082D
Factory value: 0x0000 l Range: 0x0000~0x7777 | Unit: N/A Mode: ®

PR8 information | Address: 0x082E*
Factory value: 0 l Range: -2¥'~2%'-1 | Unit: N/A Mode: ®

PR control word L ‘ Address: 0x0830
Factory value: 0x0000 ‘ Range: 0x0000~0x0121 ’ Unit: N/A Mode:

PRY control word H ’ Address: 0x0831
Factory value: 0x0000 ’ Range: 0x0000~0x7777 ’ Unit: N/A Mode:

PRYinformation ‘ Address: 0x0832*
Factory value: 0 ‘ Range: -2¥'~2%'-1 ‘ Unit: N/A Mode:

- PR10 control word L

‘ Address: 0x0834

2
e
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Factory value: 0x0000 ‘ Range: 0x0000~0x0121 ‘ Unit: N/A ‘ Mode: ®

PR10 control word H Address: 0x0835
Factory value: 0x0000 | Range: 0x0000~0x7777 | Unit: N/A Mode: @

PR10 information Address: 0x0836*
Factory value: 0 | Range: -23'~2%1-1 | Unit: N/A Mode: ©

PR11 control word L Address: 0x0838
Factory value: 0x0000 ‘ Range: 0x0000~0x0121 ‘ Unit: N/A Mode: ©

PR11 control word H Address: 0x0839
Factory value: 0x0000 ‘ Range: 0x0000~0x7777 ’ Unit: N/A Mode: ©

PR11 information Address: 0x083A*
Factory value: 0 Range: -2¥'~2'-1 ‘ Unit: N/A Mode: ®

PR12 control word L Address: 0x083C
Factory value: 0x0000 ‘ Range: 0x0000~0x0121 ‘ Unit: N/A Mode: ®

PR12 control word H Address: 0x083D
Factory value: 0x0000 ‘ Range: 0x0000~0x7777 ‘ Unit: N/A Mode:

PR12 information Address: 0x083E*
Factory value: 0 Range: -23'~2%-1 ’ Unit: N/A Mode: ©

PR13 control word L Address: 0x0840
Factory value: 0x0000 | Range: 0x0000~0x0121 ‘ Unit: N/A Mode: ©

- PR13 control word H

| Address: 0x0841
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Factory value: 0x0000 ‘ Range: 0x0000~0x7777 ‘ Unit: N/A Mode: ©
PR13 information ‘ Address: 0x0842*
Factory value: 0 Range: -23'~2%1-1 | Unit: N/A Mode: ©
PR14 control word L l Address: 0x0844
Factory value: 0x0000 | Range: 0x0000~0x0121 l Unit: N/A Mode: @
PR14 control word H ‘ Address: 0x0845
Factory value: 0x0000 ‘ Range: 0x0000~0x7777 ‘ Unit: N/A Mode: o
PR14 information ’ Address: 0x0846*
Factory value: 0 Range: -2°'~2%\-1 ’ Unit: N/A Mode:
PR15 control word L ’ Address: 0x0848
Factory value: 0x0000 | Range: 0x0000~0x0121 I Unit: N/A Mode: ®
PR1S5 control word H | Address: 0x0849
Factory value: 0x0000 l Range: 0x0000~0x7777 | Unit: N/A Mode: ®
-I Acceleration/deceleration time (No. #0) ‘ Address: 0x0890
Factory value: 30 Range: 0~65500 ‘ Unit: ms Mode: o

Description

PR mode acceleration and deceleration time indicates the acceleration time from

Orpm to 3000rpm, the same below.

Acceleration/deceleration time (No. #1)

Address: 0x0891

Factory value: 50 | Range: 0~65500 ’ Unit: ms Mode: o
Acceleration/deceleration time (No. #2) Address: 0x0892
Factory value: 200 | Range: 0~65500 ‘ Unit: ms Mode: @
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Acceleration/deceleration time (No. #3)

Address: 0x0893

Factory value: 300 | Range: 0~65500 ‘ Unit: ms Mode: ©
Acceleration/deceleration time (No. #4) Address: 0x0894

Factory value: 500 | Range: 0~65500 | Unit: ms Mode: m
Acceleration/deceleration time (No. #5) Address: 0x0895

Factory value: 600 | Range: 0~65500 l Unit: ms Mode: ®
Acceleration/deceleration time (No. #6) Address: 0x0896

Factory value: 800 ‘ Range: 0~65500 ‘ Unit: ms Mode: o
Acceleration/deceleration time (No. #7) Address: 0x0897

Factory value: 900 ‘ Range: 0~65500 ‘ Unit: ms Mode: o
- Delay time after position arrival (No. #0) Address: 0x0898

Factory value: 0 Range: 0~60000 | Unit: ms Mode: @

Description

The delay time after PR mode completion, below.

Delay time after position arrival (No. #1)

Address: 0x0899

Factory value: 100 | Range: 0~60000 ‘ Unit: ms Mode: @

Delay time after position arrival (No. #2) Address: 0x089A
Factory value: 200 | Range: 0~60000 ‘ Unit: ms Mode: o

Delay time after position arrival (No. #3) Address: 0x089B
Factory value: 400 ’ Range: 0~60000 ‘ Unit: ms Mode:

Delay time after position arrival (No. #4) Address: 0x089C
Factory value: 500 ‘ Range: 0~60000 Unit: ms Mode: ®
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Delay time after position arrival (No. #6)

Address: 0x089D

Factory value: 800 ‘ Range: 0~60000 ‘ Unit: ms Mode: ©
Delay time after position arrival (No. #6) Address: 0x089E
Factory value: 1000 Range: 0~60000 | Unit: ms Mode: ®
Delay time after position arrival (No. #7) Address: 0x089F
Factory value: 1500 | Range: 0~60000 l Unit: ms Mode: ®
- Internal target speed (No. #0) Address: 0x08A0
Factory value: 20.0 | Range: 0.0~6000.0 ‘ Unit: rpm Mode: ©
Description PR mode target speed setting, below.
Internal target speed (No. #1) Address: 0x08A1
Factory value: 100.0 | Range: 0.0~6000.0 | Unit: rpm Mode: B
Internal target speed (No. #2) Address: 0x08A2
Factory value: 100.0 | Range: 0.0~6000.0 ‘ Unit: rpm Mode: ®
Internal target speed (No. #3) Address: 0x08A3
Factory value: 200.0 | Range: 0.0~6000.0 ’ Unit: rpm Mode: m
Internal target speed (No. #4) Address: 0x08A4
Factory value: 300.0 | Range: 0.0~6000.0 ‘ Unit: rpm Mode: @
Internal target speed (No. #5) Address: 0x08AS
Factory value: 500.0 | Range: 0.0~6000.0 ‘ Unit: rpm Mode: @
Internal target speed (No. #6) Address: 0x08A6
Factory value: 600.0 | Range: 0.0~6000.0 ‘ Unit: rpm Mode: ®
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Internal target speed (No. #7) o

Address: 0x08A7

Factory value: 800.0 | Range: 0.0~6000.0 Unit: rpm

Mode: ©

7.3.10 Drive Parameter (PnExx)

-I Servo drive model selection

Address: 0x0E00

Factory value: vary by model ‘ Range: 0x0000~0xFFFF ‘ Unit: N/A

Mode: Bsm

completed.

0x110A SD100-110A . .
specification: DC 48V

Set the servo drive model, and re-power-up is required to take effect after the setting is

Rated current 11A, main circuit power supply

Description 0x210A SD100-210A . .
specification: DC 48V

Rated current 21 A, Main circuit power supply

0x300A SD100-300A . )
specification: DC 48V

Rated current 30A, Main circuit power supply

0x400A SD100-400A
specification: DC 48V

Rated current 40A, Main circuit power supply

0x800A SD100-800A

specification: DC 48V

Rated current 80A, Main circuit power supply

Servo drive power ] Address: 0x0E01
Factory value: vary by model l Range: 0~65535 | Unit: W Mode: psm
Drive voltage rating u Address: 0x0E02

Factory value: vary by model

Range: 0x0000~0x0004 ‘ Unit: N/A

Mode: msm

o0
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3rdbit 2nd bit Istbit Oth bit

™M EZ M X

0 AC 100V (reserved)
1 AC 220V

2 AC 380V

3 DC 24V

4 DC 48V

Servo drive rated current (peak) [ ] Address: 0x0E03
Factory value: vary by model | Range: 0.0~6553.5 l Unit: A Mode: msm

Max. servo drive current (peak) ] Address: 0x0E04

Factory value: vary by model | Range: 0.0~6553.5 l Unit: A Mode: mism
-I Drive module overheat threshold ] Address: 0x0E05

Factory value: vary by model | Range: 60.0~100.0 ‘ Unit: °C Mode: mpsm

Used to set the threshold for the drive module temperature detection alarm, when the
Description | temperature value of the module is greater than this threshold, the drive will send out a module

overheat fault.

Drive overload current ] Address: 0x0E06

Factory value: vary by model | Range: 0x0000~0xFFFF ‘ Unit: N/A Mode: psm
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3rdbit 2ndbit Istbit Othbit
MEAH
00
Range: 0~255,Unit: 1%
FF
00
Range: 0~255,Unit: 10%
FF
! Drive overload time [ ] Address: 0x0E07
Factory value: vary by model ‘ Range: 0x0000~0xFFFF ‘ Unit: N/A Mode: msm

3rdbit 2ndbit Istbit Oth bit

00

Setting range 0 to 255, unit 1s.

FF

00

Setting range 0 to 255, unit 1s.

FF

Used to set the drive's overload protection time.

104

Description

WIS (s)

it

L L L L

10°
100 150 200 250 300 350

HE (%)
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_I Drive overload time fine-tuning [ m Address: 0x0E08
Factory value: vary by model ‘ Range: 0x0000~0xFFFF ’ Unit: N/A Mode: msm

3rdbit 2nd bit Istbit Oth bit

00

... | Setting range 0~255, unit: 1%

FF

00

... | Setting range 0~255, unit: 1%

FF

; Motor overload time fine-tuning | = Address: 0x0E09

Factory value: vary by model ‘ Range: 0x0000~0xFFFF ‘ Unit: N/A Mode: mpsm
3rdbit 2ndbit Istbit Othbit
]

00

... | Setting range 0~255, unit: 1%

FF

00

..« | Setting range 0~255, unit: 1%

FF
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Low 8 bits (L): reserved parameters
High 8 bits (H): motor overspeed point threshold fine-
tuning

Address: 0x0EQA

Factory value: vary by model ‘ Range: 0x0000~0xFFFF ‘ Unit: N/A

Mode: Bsm

3rdbit 2nd bit Istbit Oth bit

MEAMRN

L { Reserved parameters ot resty ey

.. | Reserved parameters
FF
00 . . . o
The setting range is 0 to 255, and the overspeed point fine-tuning is
~— calculated as follows.
FF

Built-in regenerative braking resistance u Address: 0x0EOB
Factory value: vary by model | Range: 0~65535 ‘ Unit: Q Mode: psm

Built-in regenerative resistance capacity ] Address: 0x0E0C
Factory value: vary by model | Range: 0.0~6553.5 ’ Unit: % Mode: mpsm

P-N voltage detection level (max. detectable voltage by the

u Address: 0x0E10

hardware)

Factory value: vary by model | Range: 0~1000 Unit: V Mode: P

section.

Description | For DC48V models, set to 123V.

irrecoverable damage to the machine!

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

Note: Do not change the parameters without the manufacturer's permission, as this may cause

P-N voltage detection low-pass filtering time constant

Address: 0x0E11

Factory value: 0 Range: 0~10000 Unit: us

Mode: psm

-I P-N voltage detection zeroing

o | Address: 0x0E12
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| Factory value: factory setting ‘ Range: -50~50 ‘ Unit: V | Mode: psm
-I P-N voltage detection gain fine-tuning o Address: 0x0E13

Factory value: 0

Range: -127~127 ’ Unit: N/A Mode: msm

Set the linearity of busbar voltage detection for relevant adjustments.

256+PnE13
Description «* " 5p

Note: Do not change the parameters without the factory's permission, or it may cause
irreversible damage to the machine!

- Main circuit detection filter selection ] Address: 0x0E14

Factory value: 0x0055 | Range: 0x0000~0x7777 | Unit: N/A Mode: psm

3rdbit 2ndbit Istbit Oth bit

M EZ M

Setting range: 0~7,Unit: 250us

Setting range: 0~7,Unit: 250us

7
0

Setting range: 0~7,Unit: 250us

7
0

Setting range: 0~7,Unit: 250us

7
Alarm blocking switchl [ Address: 0x0E15
Factory value: 0x0000 | Range: 0x0000~0xFFFF Unit: N/A Mode:
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3rdbit 2ndbit Istbit Othbit

™M EZ M X

Bit0

Er.BF4 fault detection switch (0: ON; 1: OFF)

Bitl

Motor and drive capacity ratio check switch within 4 times (0:
monitoring ON; 1: monitoring OFF)

Bit2

Motor and drive overload monitoring (0: monitoring ON; 1:
monitoring OFF)

Bit3

Serial encoder over-temperature monitoring Er.860(0: monitoring
ON; 1: monitoring OFF)

Bit4

Drive-supported operation mode detection switch [EtherCAT] (0:
OFF;1: ON)

Bit5

FPGA backup operation detection switch (0: OFF;1: ON)

Bit6

Non-standard CANopen life protection auto switch (0: OFF;1: ON)

Bit7

Reserved

Bit8

FPGA backup operation detection switch (0: OFF;1: ON)

Bit9

MicroChip ESC manual selection (0:9253; 1:9252)

Bit10

MicroChip ESC selection method (0: auto;1: manual)

Bitl 1

Reserved

-I Single tube fail-safe time & bootstrap charging time

[ ] Address: 0x0E17

Factory value: vary by model | Range: 0x0000~0xFFFF | Unit: N/A Mode: msm

3rdbit 2nd bit Istbit Oth bit

M X

Range: 0~255

Unit:1ms
Incremental encoder

Range: 0~255

Unit: 1ms
Incremental encoder

1351
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- System switch2

] Address: 0x0E1C

Factory value: 0x0003 ‘ Range: 0x0000~0xFFFF ‘ Unit: N/A Mode: ©

3rdbit 2ndbit Istbit Othbit

ME M KX

Bit0

| o

Regenerative braking protection switch (0: OFF;1: ON)

Bitl

Phase compensation switch (0: ON;1: OFF)

Bit2

DB brake protection switch (0: ON;1: OFF)

Bit3

ESC manufacturer selection (0: MicroChip;1: BeckOff)

Bit4

Incremental encoder AB signal (Er.C91) error detection switch (0:
ON;1: OFF)

Bit5

Incremental encoder Z signal (Er.C92) error detection switch (0:

Bit6

FPGA to ARM watchdog monitor (Error) detection switch (0: ON;1:
OFF)

Bit7

EtherCat model auto-detect switch (0: ON;1: OFF)

Bit8

ACR working mode (0: mode 1;1: mode 2)

Bit9

Current feedback mode selection (0: mode 0;1: mode 1)

Bit10

Silent mode switch (0: OFF;1: ON)

Bitl1

Single-tube bootstrap charging manual switch (0: ON;1: OFF)

Bitl12

Single-tube bootstrap mode switch (0: ON;1: OFF)

Bitl13

Current sampling chip manual(0:C796/NSI1306;1:AM1305)

Bit14

Power level detection switch (0: ON;1: OFF)

Bitl5

Single-tube model current sampling chip auto-recognition switch (0:
ON;1: OFF)

System switch3

] Address: 0x0E1D

Factory value: 0000 | Range: 0x0000~0x0001 Unit: N/A Mode: o
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3rdbit 2nd bit Istbit Oth bit

MAMNRX
|—_

0 Function code parameters writing is allowed

Function code parameters writing not allowed

[ ] Address: 0x0E1E

-I Serial communication consecutive failure times allowed

Factory value: vary by model ‘ Range: 0x0000~0x00FF ’ Unit: N/A Mode: psm

3rdbit 2ndbit Istbit Oth bit

MEME

Setting range: 0~255,Unit: times

FF

Description | Set the drive to generate Er.C90 if the number of consecutive communication failures with
the serial encoder is greater than the set value.

Silent mode filter time constant [ ] Address: 0x0E1F

Factory value: vary by model ‘ Range: 1~65535 ’ Unit: us Mode: msm

Current loop gain (D-axis) ] Address: 0x0E20

Factory value: vary by model l Range: 100~10000 | Unit: Hz Mode: psm

Current loop gain (Q-axis) ] Address: 0x0E21

Factory value: vary by model l Range: 100~10000 | Unit: Hz Mode: psm
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Current loop integral time constant (D-axis) Address: 0x0E22

Factory value: vary by model | Range: 0~65535 ‘ Unit: us Mode: msm
Current loop integral time constant (Q-axis) [ ] Address: 0x0E23

Factory value: vary by model | Range: 0~65535 | Unit: us Mode: psm
Current loop integral limit (D-axis) ] Address: 0x0E24

Factory value: 10430 | Range: 0~65535 | Unit: N/A Mode: BsD
Current loop integral limit (Q-axis) ] Address: 0x0E25

Factory value: 10430 Range: 0~65535 ’ Unit: N/A Mode: msm
- Current detection gainl | ] Address: 0x0E28

Factory value: vary by model ‘ Range: 0~16384 ‘ Unit: N/A

Mode: pSm

Description

Set the hardware current detection factor of the drive.

PnE28 =

current detection resistance(m(2) X drive max. current PnE15(peak, 0.1A)

X 8192

irreversible damage to the machine!

analog — to — digital converter chip full — scale voltage(320mV)

Note: Do not change the parameters without the factory's permission, or it may cause

Voltage compensation gain ] Address: 0x0E29
Factory value: 115 Range: 0~300 Unit: % Mode: psm
Description | Set voltage compensation gain.
-I Carrier frequency [ ] Address: 0x0E2A

Factory value: vary by model | Range: 2000~16000 Unit: HZ

Mode: psm

Description

Set the carrier (PWM) frequency of the servo drive.
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-I Dead band compensation gain/Deadtime

Address: 0x0E2B

Factory value: vary by model

Range: 0x0000~0xFFFF ‘ Unit: N/A

Mode: psm

3rdbit 2ndbit 1stbit Oth bit

MEMX

|_—_l
00
... | Setting range: 1.6~6.0,Unit: 0.1us
FF
00
... | Setting range: 0~100, Unit:1%
FF

Current prediction gain Address: 0x0E2C
Factory value: vary by model | Range: 0.00~100.00 ‘ Unit: N/A Mode: msm
Current prediction gain2 ] Address: 0x0E2D
Factory value: vary by model ‘ Range: 0~16384 ’ Unit: N/A Mode: mpsm
-I Max. drive overvoltage allowed ] Address: 0x0E30
Factory value: vary by model ‘ Range: 0~1000 ’ Unit: V Mode: mpsm
Description | Set the max. overvoltage of the servo drive allowed.
-I Minimum allowed drive overvoltage u Address: 0x0E31

Factory value: vary by model | Range: 0~1000 Unit: V

Mode: mpsm

Description | Set the minimum value allowed for servo drive overvoltage.
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-I Drive overcurrent protection filter time

Address: 0x0E32

Factory value: vary by model ‘ Range: 0x0000~0xFFFF ‘ Unit: NA

Mode: psm

3rdbit 2ndbit 1stbit Oth bit

MEMK

Setting range: 0~255. Unit: 1.6us

R e

Setting range: 0~255. Unit: lus

FF
00

FF
! Drive overcurrent protection threshold Address: 0x0E33
Factory value: vary by model | Range: 0.0~6553.5 Unit: A Mode: msm

or it may cause irreversible damage to the machine!

Set the hardware overcurrent threshold of the drive, and the value is different for different
Description models, do not change the parameter on your own without the manufacturer's permission,

- Allowable upper limit of drive PWM frequency

Address: 0x0E34

Factory value: vary | Range: 3000~16000 Unit: Hz

by model

Mode: psm

Description | Set the upper limit frequency of the servo driver PWM.

2nd speed feedback filter time constant

Address: 0x0EA8

Factory value: vary by model ‘ Range: 0.02~655.35 ’ Unit: ms

Mode: psm

I-F acceleration/deceleration times

Address: 0x0EF3

Factory value: 5.0 ‘ Range: 0.1~3600.0 ‘ Unit:s

Mode: BSH

I-F frequency setting

Address: 0x0EF4

Factory value: 20.0 ‘ Range: -400.0~400.0 ‘ Unit:Hz

Mode: St

100]
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I-F current setting o Address: 0x0EF5
Factory value: 0.0 ‘ Range: 0.0~500.0 ’ Unit:% Mode: BSE
7.3.11 Motor Parameter (PnFxx)
-I Encoder type & motor voltage class code ] Address: 0x0F00

Factory value: vary by model

Range: 0x0000~0x22FF ‘ Unit: N/A

Mode: Bsm

3rdbit 2nd bit Istbit Oth bit

MEAMR

Reserved

DC24V

DC48V

Multi-turn absolute encoder

Incremental or single-turn absolute encoder

Motor power [ ] Address: 0x0F02
Factory value: vary by model l Range: 0~65535 l Unit: W Mode: psm
- Encoder bits (resolution) ] Address: 0x0F03
Factory value: vary by model | Range: 0x0000~0x00FF l Unit: N/A Mode: mism

3rdbit 2ndbit Istbit Othbit

0x01:2500 lines
0x11:17 bits
0x17:23 bits
0x18:24 bits




SD100 Series Servo Drive Manual

Pamameters

-I Max. speed & rated speed

Address: 0x0F05

Factory value: vary by model ‘ Range: 0x0000~0xFFFF ’ Unit: N/A

Mode: psm

3rdbit 2ndbit Istbit Othbit

0 e

Range: 0 ~ 255
Unit: 100rpm
Incremental encoder

Range: 0 ~ 255
Unit:100rpm
Incremental encoder

-I Motor poles & overspeed detection threshold

Address: 0x0F06

Factory value: vary by model

Range: 0x0000~0xFF32 ’ Unit: N/A

Mode: pSm

3rdbit 2nd bit Istbit Oth bit

MEMXN

Range: 0x00~0x32

Unit: %
Incremental encoder

P ——

06 | 6-pole motor (3 pairs)

08 | 8-pole motor (4 pairs)

0A | 10-pole motor (5 pairs)

Rated torque ] Address: 0x0F07
Factory value: vary by model ‘ Range: 0.00~655.35 ‘ Unit: Nm Mode: msm

Max. torque u Address: 0x0F08
Factory value: vary by model | Range: 0~65535 ‘ Unit: % Mode: RSO

Motor rated current (peak) ] Address: 0x0F09

Factory value: vary by model l Range: 0.0~6553.5 ‘ Unit: A

Mode: psm
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Max. instantaneous motor current (peak) ‘ ] Address: 0x0F0A
Factory value: vary by model | Range: 0.0~6553.5 ‘ Unit: A Mode: msm
Reverse potential (RMS) l ] Address: 0x0F0B
Factory value: vary by model l Range: 0.0~6553.5 l Unit: mV /rpm Mode: psm
Motor rotor inertia | [ ] Address: 0x0F0C
Factory value: vary by model | Range: 0~65535 ‘ Unit: 10°kgm? Mode: msM
Motor stator resistance (line resistance R) ‘ [ ] Address: 0x0F0D
Factory value: vary by model | Range: 0.000~65.535 ‘ Unit: Q@ Mode: Bsm
Motor inductance (line inductance) ‘ [ ] Address: 0x0FOE
Factory value: vary by model ‘ Range: 0.00~655.35 ‘ Unit: mH Mode: psm
Motor overload base current ‘ u Address: 0x0FOF
Factory value: vary by model l Range: 0~65535 | Unit: % Mode: psm
Motor overload intermediate current ‘ u Address: 0x0F10
Factory value: vary by model l Range: 0~65535 | Unit: % Mode: psm
Motor overload intermediate current duration ‘ ] Address: 0x0F11
Factory value: vary by model ‘ Range: 0~65535 Unit: 108 Mode: mpsm
Max. motor overload current ‘ [ ] Address: 0x0F12
Factory value: vary by model ’ Range: 0~65535 ’ Unit: % Mode: psm
Max. motor overload current duration ‘ ] Address: 0x0F13
Factory value: vary by model Range: 0~65535 ‘ Unit: S Mode: psm
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-I Rotary motor types & encoder manufacturer

Address: 0x0F15

Factory value: 0000 ‘ Range: 0x0000~0xFFFF

Unit: N/A

Mode: psm

3rdbit 2ndbit Istbit Othbit

™M 2 M X

0 Manufacturer-independent
1 NK

2 DMC

3 RY

0 Surface mounted permanent magnet (SPM)

Interior permanent magnet (IPM)

Convex-pole motor inductance Lq [ ] Address: 0x0F16

Factory value: vary by model Range: 0.00~655.35 ‘ Unit: mH Mode: mpsm
Convex-pole motor inductance Ld [ ] Address: 0x0F17

Factory value: vary by model | Range: 0.00~655.35 ‘ Unit: mH Mode: P
-I Rotor inertia index unit|Rated torque index unit [ ] Address: 0x0F18

Factory value: vary by model

Range: 0x0000~0xFFFF I Unit: N/A

Mode: msm

3rdbit 2ndbit Istbit Othbit

T A
iE

n Range: -128~127,10"

n Range: -128~127,10"
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-I Speed index unit|Power index unit

] Address: 0x0F19
Factory value: vary by model | Range: 0x0000~0xFFFF ’ Unit: N/A Mode: msm
3rdbit 2ndbit Istbit Othbit
™
n 10"
n 10"
Motor pole start position value [ ] Address: 0x0F1B
Factory value: vary by model ‘ Range: -360~360 ‘ Unit: deg Mode: psm
-I Associated flag bit (FLAG) [ ] Address: 0x0110
Factory value: vary by model ‘ Range: 0x0000~0xFFFF ‘ Unit: N/A Mode: mpsm

3rdbit 2nd bit Istbit Oth bit

™M [z M X

Bit0 | Reserved

Bitl Reserved

Bit2 | Speed feedback 2nd filter on (0: OFF;1: ON)

Bit3 Reserved

Bit4 | Reserved

Bit5 Reserved

Bit6 Reserved

Bit7 | Reserved
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7.4 Un Parameter Overview
The monitor display function starts with Un for displaying the status of input and output

signals and related information of the servo drive.

Un000 | Motor feedback speed rpm intl6 0xE000
Un001 | Speed command rpm intl6 0xE001
Un002 | Internal torque command % intl6 0xE002
Un004 Rotary fmgle (angle frf)m the origin of the deg uint16 0xE004
magnetic poles [electrical angle])
Un005 Il‘lpll.lt- command pulse speed (valid only for rpm intl6 0XE005
position control)
Command .
Un006 | Input command pulse counter N int32 0xE006
uni
C d int32
Un007 | Motor encoder feedback pulse counterl omrr'ltan m 0xE007
uni
Encoder int32
Un008 | Motor encoder feedback pulse counter2 it 0xE008
uni
Un009 | Position deviation (valid only for position control) User unit int32 0xE009

Accumulated load ratio (100% of rated torque, .
Un00A . % uint16 0xEO00A
valid for 10s)

Regenerative load factor (display of regenerative

power consumption for a 10s cycle with the value

Un00B . % uint16 0xE00B

at 100% of the regenerative power that can be

handled)

Effective gain monitoring (1: 1st gain; 2: 2nd - uint16
Un00D . 0xE00D

gain)
Un00E | Total power-up duration of the drive 0.1s uint32 0xEOOE
Un00F | Port input monitoring signal - uint16 0xEOOF
Un010 | Absolute encoder single-turn value En:;)i(tier uint32 0xEO010
Un011 | Absolute encoder multi-turn value rev intl6 0xE011
Un017 | Number of encoder Z signal output - int32 0xE017
Un018 | Number of unidirectional encoder Z signal output - int32 0xE018
Un02A | Internal control statel - uint16 0xE02A
Un02B | Internal control state (input terminal)2 - uint16 0xE02B
Un02C | Internal control status (input terminal)3 - uint16 0xE02C
Un02D | Internal control status (output terminal)4 - uint16 0xE02D
Un02E | CAN status uint16 0xE02E
Un02F | CAN command word uint16 0xE02F
Un030 | Servo operation status - uint16 0xE030
Un031 CANopen operation status - uint16 0xE031
Un035 | MCU master version - uint16 0xE035
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Un036 | FPGA version (master version) - uintl6 0xE036
Un037 | MCU secondary version - uint16 0xE037
Un038 | FPGA secondary version - uintl6 0xE038
Un087 | Serial encoder communication error counter times uint16 0xE087
Un089 | Module temperature 0.1°C uintl6 0xE089
Un100 | Input signal monitor - uintl6 0xE100
Un101 | Output signal monitor - uintl6 0xE101
Unl105 | Position tuning time 0.1ms uintl6 0xE105
Un106 | Position overshoot Comrr?and uint16 0xE106
unit
Unl0B | KTY temperature sensor detection 1°C uintl6 0xE10B
Unl0D | Internal chip temperature (ambient temperature) 0.1°C uint16 0xE10D
Un140 | Bus voltage 1V uint16 0xE140
Unl141 | Current detection value (RMS value) 0.1A uint16 0xE141
Accumulated load ratio (value at 100% of rated X
Un142 . . 0.1% uint16 0xE142
torque, RMS value for 2ms period displayed)
Unl143 | Regenerative load accumulation 0.1% uint16 0xE143
Unl44 | DB load accumulation % uintl6 0xE144
Function code number for abnormal parameters - uint16
Un203 . 0xE203
setting (Er.040)
Un212 | System time monitoringA(Avg) 0.1us uint16 0xE212
Un213 | System time monitoringA (Max) 0.1us uintl6 0xE213
Un214 | System time monitoringB(Avg) 0.lus uint16 0xE214
Un215 | System time monitoringB (Max) 0.1us uint16 0xE215
Un216 | System time monitoringC(Avg) 0.1us uint16 0xE216
Un217 | System time monitoringC(Max) 0.1us uint16 0xE217
Un218 | System time monitoringR(Avg) 0.01ms uint16 0xE218
Un219 | System time monitoringR(Max) 0.01ms uint16 0xE219
Un511 | U phase current zero value - intl6 0xES511
Un512 | V phase current zero value - intl6 0xE512
Un513 | W phase current zero value - intl6 0xE513
Un603 | Absolute encoder pulse [low 32 bits] En:;)i(tier uint32 0xE603
Un605 | Absolute encoder pulse [high 32 bits] En::l)i(:er uint32 0xE605
Un607 | Mechanical absolute position [low 32 bits] En::i(:er uint32 0xE607
Un609 | Mechanical absolute position [high 32 bits] En:r:)i(tier uint32 0xE609
Un800 | Current error or alarm code - uintl6 0xE800
Un801 Code at alarm occurrence - uintl6 0xE801
Un802 | Time stamp at alarm occurrence 100ms uint32 0xE802
Un803 | Actual motor speed at alarm occurrence rpm intl6 0xE803
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Un804 | Speed command at alarm occurrence rpm intl6 0xE804
Un805 | Internal torque command at alarm occurrence % intl6 0xE805
Un806 | Input command pulse speed at alarm occurrence rpm intl6 0xE806
Deviation counter (positional deviation) at alarm pulse int32
Un807 0xE807
occurrence
Un808 | Main circuit bus voltage at alarm occurrence \ uintl6 0xE808
Un809 | Current feedback RMS value at alarm occurrence A intl6 0xE809
Accumulated load factor [2ms] at alarm % uintl6
Un80A 0xE80A
occurrence
Regenerative load factor at alarm occurrence % uintl6
Un80B 0xE80B
[2ms]
DB resistor power consumption at alarm % uint16
Un80C 0xE80C
occurrence [2ms]
Un80D | Max. cumulative load rate at alarm occurrence % uint16 0xE80D
Un80E | Moment of inertia ratio at alarm occurrence % uint16 0xE8OE
Serial encoder communication abnormality count - uint16
Un80F 0xE80F
at alarm occurrence
Un810 | Internal signal monitoring at alarm occurrence - uint32 0xE810
Internal input signal monitoring at alarm - uint32
Un814 0xE814
occurrence
Internal output signal monitoring at alarm - uint32
Un818 0xE818
occurrence
Un820 | Alarm record 0 - uint16 0xE820
Un821 | Alarm record 1 - uint16 0xE821
Un822 | Alarm record 2 - uint16 0xE822
Un823 | Alarm record 3 - uint16 0xE823
Un824 Alarm record 4 - uint16 0xE824
Un825 | Alarm Record 5 - uint16 0xE825
Un826 | Alarm Record 6 - uint16 0xE826
Un827 | Alarm Record 7 - uint16 0xE827
Un828 | Alarm Record 8 - uint16 0xE828
Un829 | Alarm record 9 - uint16 0xE829
Un830 | Alarm record0 occurrence time 0.1s uint32 0xE830
Un832 | Alarm recordl occurrence time 0.1s uint32 0xE832
Un834 | Alarm record2 occurrence time 0.1s uint32 0xE834
Un836 | Alarm record3 occurrence time 0.1s uint32 0xE836
Un838 | Alarm record4 occurrence time 0.1s uint32 0xE838
Un83A | Alarm record5 occurrence time 0.1s uint32 O0xE83A
Un83C | Alarm record6 occurrence time 0.1s uint32 0xE83C
Un83E | Alarm record7 occurrence time 0.1s uint32 0xE83E
Un840 | Alarm record8 occurrence time 0.1s uint32 0xE840
Un842 | Alarm record9 occurrence time 0.1s uint32 0xE842
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Note:

The data type definitions marked (D in the above table are described as follows.

int16 Signed words (16 bits)
uintl6 Unsigned word (16 bits)
int32 Signed words (32 bits)
uint32 Unsigned word (32 bits)

@ The monitoring function code UnOOE may actually have a deviation of £1 hour.
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8.1 Classification of Errors and Alarms

Errors and alarms for servo drives are categorized into two types: Group 1 (referred to as "Gr.1") and
Group 2 (referred to as "Gr.2").

Stop mode in case of malfunction:

Gr.1: The stop mode in case of a malfunction depends on Pn004, and the factory setting is free stop.

Gr.2: The stop mode in case of a malfunction depends on Pn005, and the factory setting is a zero-
speed stop with zero speed command.

Fault reset:

Yes: Fault can be cleared by fault reset.

No: Faults cannot be cleared by fault reset.

The term "can be cleared by fault reset" means that the user can cancel the fault display by the "reset
signal". Specific operation methods are as follows.

Method 1: Reset the fault through the upper computer.

Method 2: Reset the fault through DI input terminal X.

Related fault clearing terminal function No.

Mark Fault reset Trigger Control mode

This signal is used to reset fault alarms in the drive. .
. By high and
ALM-RST Invalid: alarm reset OFF. BSH
) low level
Valid: alarm reset ON.

Precautions

e For some resetable faults, the cause of the fault must be removed by changing the

relevant settings.
e For some non-resettable faults, it is necessary to reapply the control power (DC+, DC-)
to clear the fault, and it is necessary to investigate the cause of the fault before power-

up or before enabling.

nsa
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8.2 Errors and Warnings List

Table 8-1 List of error messages

ER.020 User function code parameter and parity error Gr.l No
ER.021 Function code parameter formatting error (Version difference) Gr.l No
ER.022 Manufacturer's function code parameter and parity error Gr.l No
ER.023 MCU and FPGA communication error Gr.l No
ER.030 FPGA backup program running Gr.l No
ER.040 Function code parameter setting error Gr.l No
ER.041 Abnormal parameter setting of single-tube model

ER.042 Parameter combination error Gr.l No

ER.044 The B-axis and A-axis addresses are duplicated.

ER.050 Inconsistency between drive and motor voltage or power Gr.1l No
ER.051 Abnormal setting of driver power level

ER.080 Programming abnormal Gr.1 No
ER.0BO Invalid servo ON command Gr.2 No
ER.100 Drive overcurrent (software) Gr.1 No

ER.BF4 Drive overcurrent (hardware)

ER.102 Single tube failure protection Gr.1 No
ER.320 Regenerative overload Gr.1 No
ER.400 Overvoltage Gr.l No
ER.410 Undervoltage Gr.2 Yes
ER.42A KTY temperature sensor over-temperature Gr.1 Yes
ER.450 Repeated function assignment of DI terminal X Gr.2 Yes
ER.451 Repeated function assignment of DO terminal Y Gr.2 Yes

ER.452 Abnormal Al distribution of analog signal in torque mode

ER.520 Vibration fault Gr.2 Yes
ER.521 Tuning-free vibration Gr.2 Yes
ER.710 Instantaneous drive overload Gr.2 Yes
ER.711 Instantaneous motor overload Gr.2 Yes
ER.720 Continuous drive overload Gr2 Yes
ER.721 Continuous motor overload Gr.2 Yes
ER.7A0 Drive over temperature Gr2 Yes
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ER.810 Multiturn data error in absolute encoder Gr.l No
ER.820 Data parity error in absolute encoder Gr.l No
ER.830 Battery undervoltage in absolute encoder Gr.l No
ER.840 Multi-turn upper limit direction error Gr.l No
ER.860 Over temperature in absolute encoder Gr.l No
ER.890 Motor code not present Gr.l No
ER.8A1 Home timeout Gr.2 No
ER.B31 U-phase detection circuit error Gr.l No
ER.B32 V-phase detection circuit error Gr.1l No
ER.B33 W-phase detection circuit error
ER.BF0 System operation abnormal SCANB Gr.1 No
ER.BF1 System operation abnormal SCANA Gr.l No
ER.BF2 MCU data write to FPGA error Gr.l No
ER.C10 Stall Grl No
ER.C21 Multi-turn count overflow in absolute encoder Gr.1 No
ER.C90 Serial encoder disconnection Gr.l No
ER.C91 Encoder acceleration error Gr.l No
ER.C92 Incremental encoder Z signal lost
ER.CC0 Target torque reached
ER.CC1 Motor overspeed
ER.CF2 External fault input signal is valid
ER.D00 Excessive position deviation Gr.l No
ER.DO1 Excessive position deviation during servo-ON Gr.1 No
ER.D02 Excessive position deviation due to speed limit at servo-ON. Gr.1 Yes
ER.D04 Electronic gear ratio overrun Gr.l No
ER.E00 EtherCAT chip abnormal
ER.E01 EtherCAR Eeprom loading abnormal
ER.E02 EtherCAT SM0/SM1 mailbox data length is abnormal
ER.E03 Home setting error (CANopen mode) Grl No
ER.E04 EtherCAT synchronization cycle abnormality
ER.E05 Object dictionary 6060 operation mode not supported Grl No
ER.E06 EtherCAT data reading abnorma
ER.E12 EtherCAT Sync Frame Loss
ER.E20 CAN master disconnection (life factor) Grl No
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ER.E21 CAN master disconnection (consumer time) Grl No
CAN master station drops monitoring line configuration
ER.E22 .
conflict
ER.EC3 Dual axis synchronization error
ER.F10 External power failure
Table 8-2 List of alarm messages
Excessive position . o
AL.900 . Accumulated position deviation exceeds the set value.
deviation
AL.S01 Excessive position Accumulated position deviation exceeds the set value
: deviation during servo-ON during servo-ON.
AL.902 Emergency stop External input emergency stop signal.
Display before the servo motor or servo drive is about to
AL.910 Motor or drive overload reach an overload (ER.710 or ER.720) fault. If operation
continues, an ER.710 or ER.720 fault may be reported.
Abnormal vibration on the motor during operation is
o detected by the servo drive. The threshold for detecting
AL.911 Motor vibration alarm X .
abnormal vibration is the same as the ER.520 fault value.
This can be turned off or on by function code Pn185.X.
. Display before the servo drive is about to reach a
Regeneration overload . i
AL.920 ) regenerative overload (ER.320) fault. If operation
alarm
continues, an ER.320 fault may occur.
AL.921 DB overload DB overload alarm
AL.930 Absolute encoder battery Absolute encoder battery low voltage alarm detected by the
i undervoltage servo drive.
When the external terminal is jogging (JOGP/JOGN), both
AL.931 External terminal JOG positive and negative JOG signals are given at the same
. signal error time. The positive JOG  or negative jogging signal is given
separately normally.
. If the DC bus voltage has not been completed, the enable
Servo-ON signal error ional is ei by the input terminal (S-ON) or the internal
signal is given e input terminal (S- or the interna
AL.940 (Enable when bus voltage gn & . y p .
. register. Wait until the drive bus voltage is completed before
is not completed) . . .
giving the corresponding enable signal normally.
Function code takes effect .
AL.941 The function code needs repower-up to take effect.
after repower-up
. When enabled, the motor speed is greater than the rated
AL.950 Single-tube bootstrap error
speed.
External power supply R
AL.955 The external power supply is down.
power down
Report alarm when the current main circuit bus voltage of
AL.971 Undervoltage alarm the servo drive is lower than Pn786. If operation continues,
an undervoltage (ER.410) fault may occur.
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. The servo has detected an overtravel signal (P-OT) during
AL.9A0 Positive overtravel alarm .
operation.
. The servo has detected an overtravel signal (N-OT) during
AL.9A1 Negative overtravel alarm .
operation.
L . The servo's speed may exceed the set value of Pn270 at the
Speed limit during Servo- L.
AL.9A2 ON moment of servo ON or the moment of limit release, set
this value to limit the speed appropriately for work safety.
AL.9B0 STO alarm STO input protection
AL.9F0 EtherCAT Sync0 alarm EtherCAT Synco abnormal

8.3 Alarm Causes and Solutions

Cause:

The drive unit internally checks the function code (user parameter group), and a function

code parameter checksum error occurs when the it fails.

Procedures:

1. Instantaneous drop
in control power
supply voltage.

4 Measure the power supply Set the power supply

voltage.

voltage within the specified
range and initialize the
parameter settings.

2. Instantaneous

4 Confirm that the parameter After initializing the

power loss during has not been momentarily values, reset the function

parameter writing. disconnected during storage. code parameters.

3. Frequent parameter | 4 Check whether the The servo drive may be

writing. parameter change operation is faulty. Replace the servo
performed frequently by the drive and change the
upper unit. parameter writing method.

4. Data storage error @ After resetting the function Take measures to prevent

due to noise from code parameters after noise interference.

power supply, initialization of the parameter

grounding and static set value, it still occurs

electricity. frequently.

5. Servo unit failure @ After resetting the function The servo drive may be
code parameters after faulty. Replace the servo
initialization of the parameter drive.

set value, it still occurs.
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The total number of function codes has changed, usually after updating the software.
Cause: The software version number is updated.

The drive's power level code is not set.

Procedures:

[ came [ Cheek [ Soution |
1. The software has been |  Confirm that the software | Reset the drive model
updated has been updated. (PnE00)

2. The drive power level | € Check whether the drive Reset the drive model
code is not set function code PnEOO is 0. (PnE00)
3.Servo unit failure @ After resetting the The servo drive may be
function code parameters faulty. Replace the servo
after initialization of the drive.
parameter set value, it still
occurs.

The drive unit internally checks the function code (factory parameter group), and a

Cause: function code parameter checksum error occurs when the it fails.
Procedures:
[ case T Chek [ soution |
R Set the power supply

1. Instantaneous drop in e

control  power  supply @ Measure the power Voltége within the

voltage. supply voltage. specified range and reset

the factory parameters.

2. Instantaneous power @ Confirm that the

loss during parameter parameter has not been Reset the factory

writing. momentarily disconnected parameters.
during storage.

3. Frequent parameter @ Check whether the The servo drive may be

writing. parameter change operation | faulty. Replace the servo
is performed frequently by drive and change the
the upper unit. parameter writing method.

4. Data storage error due @ After resetting the Take measures to prevent

to noise from power function code parameters noise interference.

supply, grounding and after initialization of the

static electricity. parameter set value, it still
occurs frequently.

5. Servo unit failure & After resetting the The servo drive may be
function code parameters faulty. Replace the servo
after initialization of the drive.
parameter set value, it still
occurs.
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MCU writes the relevant data to the specific address of FPGA during initialization and
Cause: then reads the relevant data from the specific address, so as to verify the state of the

address bus, data bus and relevant signals between MCU and FPGA.

Procedures:

@ If the power is turned on

o and off several times and the .
1. Servo unit failure L. Replace the servo drive.
fault is still reported, the servo

drive is faulty.

Cause: FPGA used the backup codes.
Procedures:
[ case T Cheek [ Soutin |
1. Whether the drive @ Check if there is any Ifthere is then re-update
FPGA firmware has been | upgrade operation of FPGA the relevant firmware.
upgraded before this firmware.
alarm.
2. This alarm occurs @ Program loading Repower-up.
during power-up. abnormality may be caused by
external interference during
startup.

Cause: The function code parameter setting value exceeds its specified range.

Procedures:

Determine the abnormal

function code address

1.The function code L .
by monitoring function

parameter setting value # Confirm the setting range of
R N code Un203 so that the
exceeds its specified the changed parameter. .
changed parameter is a
range.

value within the setting
range.
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Cause:

In the single-tube model, the system switch 2 function code PnE1C.16 is turned on.

Procedures:

1. The dual-axis
synchronization function

is enabled in the single-
tube model.

@ Check the value of function

code PnEIC.16.

Set PnE1C.16 to Off.

Cause: Parameter combination error

Procedures:

1. The speed at which the
program JOG runs does not
comply with the specified range
due to a change in the electronic
gear ratio or servo motor

encoder resolution.

2. The speed at which the
program JOG runs does not
comply with the specified range
due to a change in the program
JOG travel speed (Pn508).

& Confirm that the
detection condition

formula is valid.

3. The advanced tuning travel
speed does not comply with the
specified range due to a change
in the electronic gear ratio or
servomotor encoder resolution.

Reduce the value of the
electronic gear ratio.

Increase the value of the
program JOG move
speed (Pn508).

Reduce the value of the

electronic gear ratio.

Cause:

In a dual-axis drive, the address settings of axis 1 and axis 2 conflict.
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Procedures:
[ camse [ Chek [ soluton |

@ Check whether the settings of
the dual-axis function code
Pn080 are the same. Modify Pn08O0 or set the

@ Check whether the addresses | DIP switch to make the
set by the DIP switches on the | addresses of axis 1 and

1. The address settings of
axis 1 and axis 2 are the

same. . . K .
driver conflict, where the | axis 2 different.

address set by the DIP switches
has the highest priority.

Cause: Capacity mismatch between motor and drive.
Procedures:
[ ome [ o [ swem ]
1. The capacity of Match the capacity of
the servo unit does @ Check if the servo drive and
not match the 1 motor capacity servo motor with each
capacity of the 4= servodrive capacity other.
servo motor.
2. Abnormal servo @ Check whether the parameters Set the motor
motor parameters. of the motor are consistent with the | specification parameters
actual specification parameters. correctly.
3. Abnormal servo @ Check whether the parameters Set the servo drive
drive parameters. of the servo drive are consistent specifications correctly.
with the actual specification
parameters.
Cause: The power level set by the drive does not match the actual hardware
Procedures:

1. Check whether the
setting value of PnEOO

@ Check the setting value of Set the drive specification
PnEO00. parameters correctly.

matches the model.
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Cause:
the same way.

When certain auxiliary functions are used, the servo drive is simultaneously enabled in

Procedures:

1. Internal enable
(Pn001.X =1).

@ Confirm that the auxiliary
function is used while the
internal terminal is enabled.

Disable the internal enable
setting.

2. External enable signal
(S-ON) is valid.

4 Confirm that the auxiliary
function is used and the external

Set the external X-terminal
S-ON signal to invalid.

terminal is enabled at the same

time.

Cause: The output current of the drive exceeds the set threshold.

Procedures:
1. Encoder wiring @ Check whether to use our standard | Re-solder, plug tight or

error or loose plugs. encoder cables and whether the replace the encoder cable.
connectors are loose.

@ Turn off the servo enable signal
and rotate the motor shaft by hand to
see if the encoder feedback position
changes with the motor shaft

rotation.

2.Servo drive failure. 4 Re-connecting the main circuit Replace the servo drive.
power after several power downs, but

it still reports this fault.

Cause: Abnormal drive single-tube drive voltage

Procedures:

Check whether the load
exceeds the actual allowable

@ Check whether the drive has output
out of phase.
@ Check whether the rotor is locked.

1. Output phase loss or
rotor locked

load range of the motor.
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Cause: The heat accumulation of the regenerative braking resistor exceeds the fault threshold.

Procedures:

1. Power supply
voltage beyond the
specification range.

@ Measure the power supply
voltage.

Set the power supply voltage
within the specification
range.

2. External
regeneration resistor
value or regeneration
resistor capacity is
insufficient or in
continuous

regeneration state.

@ Check the operation conditions or
capacity.

Change the regenerative
resistance and capacity.

3. The set capacity is
lower than the actual
capacity of the
external regenerative
resistance.

@ Check the connection and capacity
value of the regenerative resistor.

Calibrate the regenerative
resistor capacity.

4. Excessive external
regenerative

resistance.

@ Check whether the regenerative

resistance is correct.

Set the regenerative
resistance and capacity
correctly.

5. Regenerative state
affected by external
operation.

@ Check whether the operation is
affected by external operation.

Correctly set the system
including servo and
mechanical operating
conditions, and use a
common DC bus.

6. Large load inertia
results in regenerative
energy during
deceleration, causing
the DC voltage of the
drive to rise and the
regenerative energy to
be insufficiently
absorbed.

@ Check the deceleration time of the
motor during deceleration.

@ Check the regenerative resistor
loading rate.

@ Check the regeneration alarm
display.

Increase the capacity of
motor and drive, and reduce
the deceleration time. Set the
regenerative resistor
externally.

7. Excessive motor
rotation speed fails to
absorb the
regeneration within
the specified
deceleration time.

@ Check the deceleration time of the
motor during deceleration.

@ Check the regenerative resistor
loading rate.

@ Check the regeneration alarm
display.

Increase the capacity of
motor and drive, and reduce
the deceleration time. Set the
regenerative resistor
externally.

8. Servo drive failure.

@ Re-connecting the main circuit
power after several power downs, but

Replace the servo drive.
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it still reports this fault.

Cause:
value 80V.

DC bus voltage between DC+ and DC- exceeds the fault value: normal value 48V, fault

Procedures:

1. The input voltage
of the main circuit is
too high.

@ Check the specifications of the
drive input power supply, and
measure whether the input voltage on
the drive side of the main circuit
meets the following specifications:
Normal value: 48V, allowable
deviation: £10% (43V-53V)

Replace or adjust the input
power supply by referring to
the specifications on the left.

2. The power supply
is unstable or has been
affected by a lightning
strike.

@ Monitor whether the drive input
power supply has been affected by a
lightning strike, and measure whether
the input power supply is stable and
meets the above specifications.

After connecting the surge
suppressor, turn on the
control power supply and
main circuit power supply,
and then replace the servo
drive if failure still occurs.

3. The external
braking resistor fails.

@ If an external braking resistor is
used, measure the resistance between
RB+/RB-.

If the resistance value is
infinity "eo", the braking
resistor is disconnected.

If external braking resistor is
used, replace it with a new
one and reconnect it between
RB+/RB-.

4. External braking
resistance is too large;
the maximum energy
is not fully absorbed.

@ Measure the resistance value
between RB+/RB- and compare with
the recommended value.

Replace the external braking
resistor with an advancing
value and reconnect it
between P /B2.

5. The motor is
running with rapid
deceleration, the max.
braking energy
exceeds the
absorbable value.

@ Confirm the deceleration time in
operation, measure the DC bus
voltage between DC+ and DC-, and
confirm whether the voltage exceeds
the fault value when it is in the
deceleration section.

Ensure that the main circuit
input voltage is within the
specifications of the drive,
and increase the deceleration
time if allowed.

6. The measured value
of bus voltage has a
large deviation.

@ Measure the DC bus voltage
between DC+ and DC- to check if it
is in accordance with the value of
Un140.

Consult our technical support.

7. Running above the

4 Confirm that the inertia ratio is

Extend the deceleration time
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allowable inertia.

within the allowable inertia ratio.

or reduce the load.

8. Servo drive failure.

@ Re-connect the main circuit power
after powering down several times,

and see if it still reports a fault.

Replace the servo drive.

Cause:

48V for normal value, 18V for fault value.

DC bus voltage between DC+ and DC- is below fault value:

Procedures:

1. The main circuit
power supply is
unstable or an
instantaneous power

failure occurs.

@ Check the specifications of the drive
input power supply, and measure whether
the input voltage on the drive side of the
main circuit meets the following
specifications: normal value: 48V,

allowable deviation: £10% (43V-53V)

Replace or adjust the input
power supply by referring
to the specifications on the
left.

2. Power supply
voltage drop during
operation.

@ Detect the power supply voltage on the
input side of the drive and check whether
the main circuit power supply is too large,
resulting in insufficient power supply
capacity and reduced voltage.

Replace or adjust the input
power supply.

3. Poor contact of DC
power supply.

@ Check whether the main circuit wiring
is correct and reliable.

Replace the cables and
connect the main circuit

power cables correctly.

4. Large deviation of
bus voltage

measurement.

@ Measure the DC bus voltage value
between DC+ and DC- to see if it matches
Un140.

Consult our technical

support.

5. Servo drive failure.

@ Re-connect the main circuit power
supply after powering down several times
to see if it still reports the fault.

Replace the servo drive.

Cause:

over-temperature threshold (Pn055).

The temperature value detected by the KTY temperature sensor is higher than the set

=
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Procedures:

1. The over-
temperature threshold
is set too small.

@ Check if the set value of function code
Pn055 is too small.

Set the over-temperature
threshold appropriately.

2. Whether the motor

@ Check if the motor cooling duct is

heat dissipation is Clear air duct clogging.
blocked.

abnormal.
@ Check whether the motor has been

3. Motor load beyond . L. K Select a model
running for a long time in exceeding the .

the model. appropriately.

rated torque.

4. Servo drive failure.

@ Reconnect the main circuit power after
powering down for several times to see if
it still reports the fault.

Replace the servo drive.

Cause:
abnormal.

The same function is assigned to different DI terminals X or the assigned function is

Procedures:

1. The same function
is assigned to different
input terminals X.

@ Check if the same function number is
set for function codes Pn601.YX -
Pn609.YX.

Readjust the input terminal
X with the same function
number assigned, assign a
different function number,
and then reset the fault to
take effect.

2. The function
number of input
terminal X is set

abnormally.

@ Check if the set function number

exists.

Correctly set a function
number that does not exist
in the setup.

Cause:

function number is abnormal.

The same function is assigned to different digital output terminal Y or the assigned

Procedures:

1. The same function is
assigned to different
output terminal Y.

@ Check if the same function number is
set for function codes Pn611.YX -
Pn614.YX.

Readjust the output terminal
Y that is assigned with the
same function number,
assign a different function
number, and then reset the
fault to take effect.
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2. The function number | 4 Check if the set function number Correctly set the function
of output terminal Y is exists. number that does not exist in
set abnormally. the setting.

For analog models, the torque command source and speed command source are

Cause: . . . . P .
restricted to the same signal for inspection, resulting in distribution anomalies.

Procedures:

1. Ab 1AL Set th t functi d
rorma #Check the setting of function code Pe4OOe;0rrec riction code
n400.X.

distribution of analog
Pn400.

signal in torque mode.

The drive detects the maximum, minimum, and period of the speed during operation,

Cause: and a vibration fault occurs when they are higher than the set thresholds.

Procedures:

[ cawse [ chek [ Soufn |
1. Abnormal vibration @ Confirm if there is abnormal sound, or | Reduce the motor speed or
due to motor speed. if speed and torque waveforms are | the speed loop gain.

fluctuating  greatly  during  motor

operation.
2. Larger moment of Set the system's moment of
inertia ratio than the inertia ratio correctly.
actual value or a larger | 4 Confirm the ratio of inertia.
change during
operation.

The drive detects the maximum, minimum, and period of the speed during operation,

Cause:
and a vibration fault occurs when they are higher than the set thresholds.

Procedures:

Reduce the load to below
1. The motor is @ Confirm the speed waveform during the allowable moment of
vibrating heavily. motor operation. inertia ratio, or reduce the

rigidity value.
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Cause: Accumulated heat is too high and greater than the fault threshold.

Procedures:

1. Excessive load rate (load is
large).

@ Check if the average load ratio
Unl142 is large (more than 100%)
and if the overload characteristics
of the system are exceeded.

Re-select the drive and
choose a drive with higher
power.

2. Bad wiring or connection of
motor power cables.

@ Check the wiring.

Confirm that the motor

wiring is correct.

3. Wrong setting of drive

parameters.

@ Check if the drive model
setting is accurate.

Set the corresponding
parameter according to the
drive model.

4. Wrong setting of motor
parameters.

@ Check if the motor parameters
are set accurately.

Set the corresponding
parameter according to the
motor model.

5. Motor blocking due to
mechanical factors, resulting in
excessive load during
operation.

@ Check if the motor speed is 0
while the speed command is not in
different modes.

Exclude mechanical
factors.

6. The brake of the motor with
holding brake is not opened.

@ Check if the holding brake
terminal power-up pressure is
normal.

Exclude the problem of the
brake.

7. Gain parameters are not set
reasonably, resulting in
vibration and swing. The motor
vibrates and rattles.

@ Check if drive-related gain
parameter setting is proper.

Re-adjust the gain

parameters.

8. Misconnect the motor cables
to other axes in multiple
mechanical wiring, or incorrect
wiring.

@ Check if the motor power
cables and encoder cables are
correctly connected to the
corresponding motor shaft.

Correctly connect the
motor power cables and
encoder cables to the
corresponding motor
shafts.

9. Servo drive failure.

@ Repower up after power down
several times to see if it still
reports the fault.

Replace the servo drive.

=
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Cause: The module temperature of the servo drive exceeds the set fault value.

Procedures:

1. Too high ambient @ Measure the ambient temperature. Improve the heat

temperature dissipation and cooling
conditions of the servo
drive to reduce the ambient
temperature.

2. Blocked cooling @ Check if the cooling duct is blocked. Clear the air duct.

duct

3. Unreasonable @ Check if the servo drive is installed Install according to the

installation direction reasonably. installation standard of the

and distance of the servo drive.

servo drive

4. Repeat running after | € Check if the drive is overloaded. Increase the capacity of the

resetting overload drive and motor, increase

fault. the acceleration and
deceleration time, and
reduce the load.

5. Servo drive failure @ Repeatedly power down and power up | Replace the servo drive.

again, to see if it still reports the fault.

Cause: The backup battery of the absolute encoder has had a power failure and the multi-turn
data is abnormal. [Valid only for multi-turn absolute encoders].
Procedures:
| camse [ cheek [ Soutm |
1. The power of the @ Check if it is the first time the power is Set the encoder (write
absolute encoder was turned on. 1 to PnO7F ).
turned on for the first
time.
2.e encoder cable was @ Check if it is the first time the power is Confirm the
removed and connected turned on. connection of the
again. encoder and set the
encoder (write 1 to
Pn07F).
3. The control power @ Check if the motor and plug status of the | After restoring power
supply (+5V) of the servo encoder plug are correct. to the encoder
drive as well as the battery (replacing the battery,
has failed. etc.), set the encoder
(write 1 to PnO7F).
4. The servo drive's @ Check if the battery voltage is within the | After replacing the

00
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battery voltage is lower
than the encoder's allowed
voltage when the control
power supply is
disconnected.

allowed range.

battery, set the
encoder (write 1 to
PnO7F).

5. Absolute encoder
failure.

see if it still reports the fault.

@ Set the encoder several times (Fn008) to

Replace the servo
motor.

6. Servo drive failure.

times see if it still reports the fault.

# Repower-up after power-down several

Replace the servo
drive.

@ When the drive reads the parameters from the serial encoder ROM, it finds that the
parameters have not been stored or that the parameters do not correspond to the agreed

Cause:
values.

Procedures:

1. Mismatch between
drive and motor type.

@ Check if it is our servo drive and servo
motor according to the nameplates.

Replace with a drive and
motor that match each other
and power up again. When
using our servo drives with
serial encoder  motors,
make sure that Pn790 =
1000 and Pn791 is the
encoder that is matched.

2. Parameter
checksum error in
serial encoder ROM
or no parameters

stored.

@ Check if our standard encoder cable is
used and the cable has no broken skin, no
wire breakage, no bad contact at both ends
of the cable, and is reliably connected.

@ Measure the signals at both ends of the
encoder cable: PS+, PS-, +5V, GND,
check whether the signals at both ends are
the same.

Use our standard encoder
the
securely

cables, make sure

terminals  are
connected at the motor end
and tightened at the drive
end. Replace the encoder
cable with a new one if
necessary.

Do not bundle the encoder
cables with the power
cables (R, S, T, U, V, W),
should be
separately.

they routed

3. Drive failure

@ Repeat power-up to see if it still reports
the fault.

Replace servo drives.

4 Motor encoder
failure

# Repeat power-up to see if it still reports
the fault.

Replace a servo motor and
encoder.
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Cause:

| 4 The battery voltage of the absolute encoder is below the specified value.

Procedures:

specified value (2.7V).

1. Battery poorly connected @ Check the battery connection. Connect the battery
or disconnected. correctly.
2. Battery voltage below @ Measure the battery voltage. Replace the battery.

3.Servo drive failure.

@ Repower up after power down
several times to see if it still reports
the fault.

Replace the servo
drive.

Cause:
code Pn277.

@ The direction of motor encoder operation is different from the direction set by function

Procedures:

1. Incorrect parameter
setting.

@ Check if the function code Pn277 is
set correctly.

Set parameter values
correctly.

2. Different direction from
the set direction during
actual operation.

@ Check if there is the opposite
direction to the set direction during the
actual operation.

Control the running
direction correctly.

3. Servo drive failure.

@ Repower up after power down
several times to see if it still reports
the fault.

Replace the servo
drive.

Cause:

Motor encoder temperature is greater than the set fault value.

Procedures:

1. Servo motor ambient

temperature is too high.

temperature of the servo motor.

@ Measure the ambient

Adjust the ambient
temperature of the servo motor
within a reasonable
temperature.

2. The servo motor runs
at a load that exceeds
the rated value.

4 Confirm the motor load by the
accumulated load ratio (Un009).

Adjust the load of the servo
motor within the rated value
before running.

3. Servo motor
selection does not
match the actual
demand.

4 Confirm the actual load by
accumulating the load ratio
(Un009).

Select the appropriate capacity
according to the actual
situation.

4. Encoder failure.

4 Repower up after power down
several times to see if it still reports
the fault.

Replace the servo motor.
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5. Encoder failure. 4 Repower up after power down
several times to see if it still reports | Replace the servo drive.
the fault.

Cause: The set motor ID number does not match the actual supported ID number.

Procedures:

1. Abnormal motor ID @ Check the actual set ID number Set the motor ID

number setting (Pn790). number correctly.

Cause: The home timeout value is set too small or the home signal is not found within the time

set by this function code.

Procedures:

1. The home timeout @ Check if the length of time from the Set the home

value is set too small. start of home to alarm exceeds the Pn299. | timeout value
reasonably.

2. Check if the home @ Check if the home signal is normal by Set the home

signal is normal. forcing the given home signal method. signal
reasonably.

Cause: Abnormal current zero signal sampled by the drive

Procedures:

@ Repower up after power down several Replace the servo

1. Servo drive failure.
times to see if it still reports the fault. drive.




SD100 Series Servo Drive Manual

Pamameters

Cause:

System operation failure.

Procedures:

1. Servo drive failure.

@ Repower up after power down several

times to see if it still reports the fault.

Replace the servo
drive.

Cause:

The MCU writes special data to the FPGA and then reads back the written data. If the

read data is not the same as the written data, the corresponding fault occurs.

Procedures:

1. Servo drive failure.

@ Repower up after power down several

times to see if it still reports the fault.

Replace the servo
drive.

Cause:

@ Torque command direction is opposite to speed feedback direction.

@ Speed feedback is opposite to the direction of speed command.

Procedures:

interference signal
causes the initial phase
detection error of the

motor rotor

1.U/V/W phase @ Check if the drive power cable | Wire in the correct
sequence wiring error ends and the motor cable U/V/W U/V/W phase sequence.
end and the drive U/V/W end are
connected accordingly.
2. When power-up, the Repower-up.

@ The phase sequence of U/'V/W
is correct, but ER.C10 is reported
when the servo drive is enabled.

3. Wrong encoder model

or wiring error

@ Check if it is our servo drive
and servo motor according to the
nameplates.

Replace servo drives and
motors with matching
ones. When using our
drives and serial encoder
motors, make sure that
Pn790=1000 and Pn791
are the corresponding

encoder codes.

4. Encoder wiring error,
cable aging and
corrosion, loose encoder
plugs

@ Check if the standard encoder
cable of our company is used, and
make sure that the cable has no
aging, corrosion and loose joints.
#Rotate the motor shaft without
enabling the servo drive to see if
there is any change in the motor

Re-solder, plug tight or
replace the encoder
cable.
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feedback pulse.

5. Excessive gravity
load on vertical axis.

@ Check if the vertical axis load
is too large, adjust the holding
brake parameters, and whether
the fault can be eliminated.

jeopardizing safety and

Reduce the vertical axis
load or increase the
rigidity of the servo
drive, or shut down the
fault without

performance.

Cause: Overflow of the absolute encoder multiturn count value is detected.

Procedures:

1. Absolute
encoder multi-
turn count

overflow.

After clearing the
relevant faults via the
upper computer,
repower-up to ensure
that the device travels
within the range of the
multiturn count.

The drive has not received answer feedback from the encoder several times

Cause:

consecutively (serial encoder).

Procedures:

1. The port for encoder
connection has poor contact, or

the plug is wired incorrectly.

@ Check the status of the port

for encoder connection.

Plug in the encoder plug again
to confirm the encoder wiring.

2. Broken or shorted encoder
cable, or cable with impedance
exceeding the specified
impedance is used.

@ Check the status of the
encoder cable.

Use the encoder cable as
required.

3. Malfunction due to noise
interference.

@ Check the operating
environment.

Perform the wiring of the
encoder outer devices
correctly. Do not bundle the
encoder cables with the power
cables (R, S, T, U, V, W), but
route them separately.

4. Servo drive failure.

@ Repower up after power
down several times to see if it
still reports the fault.

Replace the servo drive.
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Cause: The motor output torque value exceeds the set target value.

Procedures:

Adjust the positive and

negative torque reaching
1. Load exceeds | 4 Check whether the motor output torque

target I ds the set val ranges
arget range value exceeds the set value.
& € Check whether the load
is too heavy.
Cause: The motor speed exceeds the set speed range.
Procedures:

1. Speed L Adjust the target speed;
@ Confirm that the target speed is within

exceeds the Check whether the
the set range. .

range. encoder is faulty.

Cause: When the external fault signal input is valid, the drive reports a fault.

Procedures:

1. External fault

. . X 4 Confirm that there is an external fault Check external input
input signal is K i K
X signal input. fault signal.
valid
Cause: Position deviation is larger than the set threshold in position control mode.
Procedures:

1. Drive U, V, W output @ Check the wiring when the motor

. Rewire or replace the cables
are out of phase or in the | cannot be operated. P

according to the correct wiring.
wrong phase sequence.

2. Drive U, V, W @ Check the wiring. Rewire to make sure that the
disconnection. servo motor power cable and

the drive power cable U, V, and
W are correct.

3. Motor blocked due to 4 Check if the internal torque Exclude mechanical factors.

24|
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mechanical factors.

command is not 0 and the motor speed
is 0 in the case of a given command.

4. Low servo drive gain.

@ Check if the servo drive position
loop and speed loop gain are
reasonable.

Adjust the gain.

5. The position deviation
fault threshold is too
small relative to the

@ Check if the position deviation fault
threshold is set too low.

Set a reasonable fault
threshold for excessive
position deviation.

command source is a pulse command.
@ Check if the pulse command speed
acceleration/deceleration time is 0 or
too low.

@ Check if the electronic gear ratio is
large.

operating conditions.
6. High input pulse @ Check if the input pulse frequency Reduce the frequency of
frequency. is too high when the position position commands or reduce

the electronic gear ratio.

When using the position pulse
output from the upper unit, a
certain  acceleration  and
deceleration time can be set in
the upper unit.

If the acceleration/deceleration
time cannot be set in the upper
unit, the position command
smoothing time of the drive
can be used.

7. Internal speed limit

€ Check the limit value of the
maximum running speed of the motor
(function code Pn316) to see if the limit
value is much lower than the pulse
command speed.

Correctly set the maximum
motor operating speed.

8. Servo drive failure.

@ Repower up after power down
several times to see if it still reports
the fault.

Replace the servo drive.

Cause:

The instantaneous position deviation of the servo drive is greater than the fault
threshold when it is ON.

Procedures:

1. When the servo is
OFF, the position
deviation is greater
than the set fault
threshold.

@ Confirm the amount of position
deviation under servo-off (Un009).

Clear the amount of position
deviation when the servo is
OFF.

Set the fault value of excessive
position deviation at servo-
ON.
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Cause: A malfunction that occurs when the amount of position deviation caused by speed

limitation is greater than the malfunction threshold when the servo driver is ON.

Procedures:
1. Enable servo ON
in the  position

deviation N
Clear the amount of position

accumulation state to o )
deviation when the servo is

limit the speed by the
. OFF.
speed limit value .. .
. . @ Confirm the amount of position Set the fault value of excessive
during servo is ON. . . oy
deviation under servo-off (Un009). position deviation under

A position command .
- L servo-ON. Set the speed limit
is input in this state
that exceeds the

position  deviation

value when the servo is ON to
the correct value.

excessive fault

value.
Cause: The electronic gear ratio is set too large or too small.
Procedures:

1. Pn204/Pn206 is greater

than 64000 or less than Set the ratio of function codes
@ Check the values of Pn204 and L

0.001. P06 Pn204 and Pn206 within a
2. The numerator or . reasonable range.

. @ Check the value of object A L
denominator of the gear . Ensure that object dictionary

L. A L dictionary 6091h. .

ratio in object dictionary 6091h is not 0.

6091h is 0

Cause: An exception occurred while initializing the EtherCAT slave controller and device

hardware.

Procedures:

1. The EtherCAT chip

e @ Check whether the ESC manufacturer Change to the correct
initialization is

code of function code PnE1C.04 is correct. | ESC manufacturer code.
abnormal.

Cause: The CRC check of the ESC chip EEPROM is abnormal, or the EEPROM loading fails.

20]
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Procedures:

1. EtherCAT Eeprom
data is abnormal.

- Power on again.

Cause: EtherCAT SM0/SM1 mailbox data length is abnormal

Procedures:

1. EtherCAT
SMO0/SM1 mailbox -
data length error.

Check the length of the
data sent to the mailbox.

Cause: Home return method set in object dictionary 6098 is out of range.

Procedures:

@ Check whether the value of object

. L . N . Modify the home return
1. Home setting | dictionary 6098h is consistent with the . i
. A method set in object
does not exist. home return method in the home return o
dictionary 6098h.

section of the manual.

Cause: The EtherCAT synchronization period is not an integer multiple of 125us.

Procedures:

1. EtherCAT L. . Make the EtherCAT
@ Check the synchronization cycle setting

sync period is X oo synchronization period an
. of the master station communication. . .
incorrect integer multiple of 125us.

Cause: An unsupported operating mode was written to object dictionary 6060.

Procedures:

Modify the value of object
@ Check the value of object dictionary dictionary 6060h to satisfy
6060h. the supported control

1. The control
mode is not
supported.

mode.
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Cause: EtherCAT data reading abnormality.

Procedures:

1. The data is Check the correctness of
X @ Confirm the EtherCAT data format. L
incorrect. the communication data.
Cause: The EtherCAT synchronization frame is abnormal.
Procedures:

L Check the communication
@ Confirm that the communication A
X i environment and cable
equipment environment and cables meet . X
1. EtherCAT sync . specifications.
) the requirements.

frame is lost. o . Compensate the clock
@ Check whether there is jitter in the time

offset of the EtherCAT

when the master station sends data frames.
master.

Cause: After the master enables heartbeat generation, the slave turns on the consumer
heartbeat and monitors the status of the master. When the host sends a heartbeat

message according to its producer time, the slave monitoring the host does not receive
the heartbeat message within the object dictionary 1016h sub-index time. At this time,
the slave considers that the master is offline.

Procedures:

@ Confirm the working status of the
master station. Reconfigure the master station.

1. The slave

monitors the master
. X @ Confirm that the network cable Replace the network cable.
station offline. L
connection is normal.

Cause: After the slave station turns on the node protection function, after exceeding the object
dictionary 100Ch*100Dh time, the slave station does not receive the remote frame

used by the master station to monitor the slave station. At this time, the slave station
believes that the master station is offline.
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Procedures:

1. The slave monitors

@ Confirm the working status of the

the master offline. k X Restart the master station and
. main station and the network cable
2. The time i check the network cable
. connection status. .
100Ch*100Dh set in connection status.

4 Confirm that the consumption

the object dictionary is . R Increase the consumption time.
time meets the requirements.
too small.
Cause: In a dual-axis model, the other axis is faulty.
Procedures:

1. In a dual-axis

@ Check whether one of the two Resolve the problem on
model, one of the axes i i
X axes is faulty. another axis.
is faulty.
Cause: No power input to DC+ and DC- when main circuit power is ON
Procedures:
1. External input power supply | @ Check that there is no Wire correctly.
voltage dropout. external power loss.
@ Check if DC+ and DC-
wiring is correct.
2. External input power supply | @ Check if the set value of Set function code values
power down to detect if the filter | function code Pn780 is correctly.
time is too small. reasonable.
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9.1 485 Communication

The servo drive’s upper computer communication uses the standard Modbus protocol based on the 485
interface. For the definition of 485 communication interface of SDI100 servo drive, see "3.4.1
CAN/RS485/EtherCAT Communication Interface".

Modbus is a serial, asynchronous communication protocol with a common language for its application
to PLCs or other controllers. This protocol defines a message structure that a controller can recognize and use,
regardless of the network via which it is transmitted. The Modbus protocol does not require a dedicated
interface, and the typical physical interface is RS485.

The function codes of the servo drives are divided into 16-bit and 32-bit according to the data length.
The Modbus RTU protocol enables data reading and writing operations to the function codes, and the

command codes differ according to the data length when writing the function codes.

03h Read 16/32-bit function codes
06h Read 16-bit function codes
10h Read 32-bit function codes
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9.1.1 Communication Parameter Setting

Figure 9-1 Communication parameter setting
(1) Pn080: Servo axis address
The host device can write to all slave drives by broadcasting the address, and the slave drives receive

frames from the broadcast address to operate accordingly, but do not reply.

0 Broadcast address

1~255 Slave address

(2) Pn081.X: Communication serial port baud rate

The communication rate of the servo driver and that of the host computer must be set the same, otherwise
communication is invalid. When multi-status servo drives are networked, a drive whose communication baud
rate does not match that of the host computer will cause communication errors in that axis or affect

communication in other axes.
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Pn081.X=0 4800bps
Pn081.X=1 9600bps
Pn081.X=2 19200bps
Pn081.X=2
Pn081.X=3 38400bps
Pn081.X=4 57600bps
Pn081.X=5 115200bps

(3) Pn081.Y: Checking type

The SD100 provides 6 types of verification.

Pn081.Y=0 ([N, 8§, 1] No parity, data bit: 8, stop bit: 1
Pn081.Y=1[E, 8, 1] Even parity, data bit: 8, stop bit: 1
Pn081.Y =20, 8, 1] Odd parity, data bit: 8, stop bit: 1
- - - Pn081.Y=0
Pn081.Y =3 [N, 8§, 2] No parity, data bit: 8, stop bit: 2
Pn081.Y =4 [E, 8, 2] Even parity, data bit: 8, stop bit: 2
Pn081.Y =510, 8, 2] Odd parity, data bit: 8, stop bit: 2

(4) Pn085.X: Communication function code storage EEPROM selection
The servo drive provides function code real-time saving function, the corresponding function code value

is stored in EEPROM in real time after being modified, and it supports the function of power-down saving.

Pn085.X=0 Not store

Pn085.X=1 Store Pn085.X=0

9.1.2 Modbus Communication Protocol

(1) Transmission mode
The transmission modes are divided into two modes: ASCII or RTU.
This product supports RTU mode only. Characters sent in RTU mode are represented as hexadecimal
numbers. For example, to send 30H, users can enter 30H directly into the packet.
(2) Baud rate
Range: 4800bps, 9600bps, 19200bps, 38400bps, 57600bps, 115200bps.
(3) Data frame format
The data frame format for RTU mode is as follows:

Table 9-1 RTU data frame format

T1-T2-T3-T4 1 byte 1 byte N bytes 2 bytes T1-T2-T3-T4

(4) 03H command code reads N consecutive words
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Function: read N words, up to 16 words continuously.
Example: 2 consecutive words are read from the start address 0290H of the servo drive at 01H. The
command and the response messages are as follows:

Table 9-2 0x03 command format

Address 01H Address 01H
Command 03H Command 03H
02H (high byte Number of dat
Start data address (high bytc) un,l er ot data 02H
90H (low byte) (in bytes)
Number of data 00H 01H
. Data
(in words) 01H 01H
CRC check (low) 85H CRC check (low) 78H
CRC check (high) 9FH CRC check (high) 14H

(5) 06H command code writes 1 word
Function: write 1 byte.
Example: write 1000 (03E8H) to address 0AOOH of the servo drive at 01H.

Table 9-3 0x06 command writes one word

Address 01H Address 01H
Command 06H Command 06H
. 0AH . 0AH
Starting data address Starting data address

00H 00H
03H 03H

Data content Data
ESH ES8H
8AH 8AH

CRC check code CRC check code

ACH ACH

(6) 10H command code writes 2N words

Function: write N words, N > 2.

Example: write 100 to the 0100H slave address of the servo drive at 01H, and 400 to the 0101H slave
address of the drive at 01H.

Table 9-4 0x06 command writes 2N words

Address 01H Address 01H
Command 10H Command 10H
Write data address 01H Write data address 01H
00H 00H

Number of data 00H Number of data 00H
02H 02H
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Bvte No. 04H 40H
. CRC check code

Data content 1st word high 00H 34H
Data content 1st word low 64H - -
Data content 2nd word high 01H - -
Data content 2nd word high 90H - -
CRC check code BEH - -
1CH -

(7) RTU mode check code calculation

RTU mode uses CRC (Cyclic Redundancy Check) for error checking.

The CRC calculation is illustrated as follows:

Step 1: Preset a 16-bit register with the contents of FFFFH, called it as CRC register.

Step 2: Perform XOR operation of the first byte (Address) of the command message and the low byte of
the 16-bit CRC register, and the result is stored back into the CRC register.

Step 3: Check the lowest bit (LSB) of CRC register, if this bit is 0, then shift right one bit; if this bit is 1,
then shift right one bit of CRC register value and then perform the XOR operation with AOO1H.

Step 4: Go back to step 3 until step 3 has been performed 8 times. When it done, go to Step 5.

Step 5: Repeat Step 2 through 4 for the next byte of the command message until all bytes have been
completely processed. At this time, the content of CRC register is the CRC error detection value.

Explanation: After the CRC error value is calculated, the low bit of CRC must be filled at first in the
command message, and then the high bit of CRC can be filled.

Example: Read 2 words from address 0004H of servo drive with station number 01H. The last content
of the CRC register calculated from Address to the last byte of the data number is CA85H, then the command
message is shown below, and it should be noted that 85H is transmitted before CAH.

Table 9-5 CRC check code calculation

Address 01H
Command 03H
Starting data address O0H (high byte)

04H (low byte)
Number of data 00H
(in words) 02H
CRC check (low) 85H
CRC check (high) CAH

[ ]
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(8) Error message
The driver replies with the corresponding error code to the master when a command error, function code

address exception, and CRC check error are sent from the master.
9.1.3 Communication-related settings

(1) 485 bus structure
The servo drive uses RS485 half-duplex communication. 485 bus requires a hand-over-hand structure,
not a star or bifurcated structure. Star or bifurcated structures tend to generate reflected signals, which can

affect the 485 communication.

Upper controller
(read/write
commands)

Servo Servo
drive drive

Servo Servo
drive drive

Figure 9-2 Connection of the 485 communication bus

Users must use shielded twisted-pair cable, try to stay away from strong power, do not parallel with
power lines, and do not bundle them together. It should be noted that in a half-duplex connection, only one
servo drive can communicate with the master computer at one time. If two or more Servo Drives upload data
at the same time, bus contention will occur. Not only will this result in communication failure, but it may also
cause high currents to some components and damage them.
(2) Grounding and terminal

Terminal resistors of 120Q are to be used for the terminal of RS485 networks to weaken the reflection
of the signal. Terminal resistor cannot be used for intermediate networks.

No point in the RS485 network should be directly grounded. All devices in the network are to be well
grounded through their own ground terminal. It should be noted that under no circumstances should the

ground wire form a closed loop.
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Master
o~ o 'S s
Terminating Terminatinng
resistor B resistor
® -
<05m
‘ Slave 1 ‘ ‘ Slave 2 ‘ ‘ Slave 3 ‘ ‘ Slave 4 ‘

Figure 9-3 Connection diagram for the terminal resistors

Recommendation: terminal resistor resistance of 120Q.

o Write the function code parameters of the drive through the Modbus communication
protocol. Due to the limitation of the erasable times of the data storage chip EEPROM,
users cannot write and store the parameters to EEPROM frequently, otherwise the data
storage chip may be caused.

Example: write the function code Pn300.

If the expected data is not only written into RAM, but also stored in EEPROM, the

corresponding address is 0x0300;

If the expected data is only written into RAM, but not stored in EEPROM, the

corresponding address is 0x1300.

9.1.4 Register Address Mapping

The register address mapping function refers to the user's expectation to read or write the corresponding
register address without changing some specific register address in the existing configuration software (HMI)

or PLC program in the process of using 485 communications.

Servo drive

Register mapping
PLC Read/Write source address
register values
Register mapping
destination address
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Related function code

Pn087.X | 485 communication register address mapping 0~1 0
Pn087.Y | switch 0~1 0
Pn088 1# register mapping source address 0x000~0x1FFF 0
Pn089 1# register mapping destination address 0x000~0x1FFF 0
PnOSA 2# register mapping source address 0x000~0x1FFF 0
Pn08B 2# register mapping destination address 0x000~0x 1 FFF 0

Example: With the PLC program unchanged, the existing PLC program maps this address to the address
in this product by writing the speed command value to address 0x0A00 and using the register address mapping

function.

1 Set the communication address (Pn080)

2 Set the communication baud rate (Pn081.X)

3 Set the communication check method (Pn081.Y)

4 Turn on the 485 communication register address mapping switch (Pn087.X=1)
5 Set 1# register mapping source address (Pn088=0x0A00)

6 Set 1# register mapping destination address (Pn089=0x0304)

o The register address mapping function is valid only for 485 communication, and has

no effect on USB communication.

9.2 CANopen Communication

9.2.1 CANopen Performance Parameter

Table 9- 6 CAN performance parameter description

Link layer protocol CAN bus

Application layer protocol CANopen protocol

CAN-ID type 11bit- CAN2.0A

Baud rate 1Mbit/s(default), 500Kbit/s, 250 Kbit/s, 125Kbit/s, 100
Kbit/s, 50 Kbit/s, 20 Kbit/s

Max. node number 63

CAN frame length 0~8
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Application layer CAN frame type

Standard frame

Terminal resistance

120Q

Sub-protocol

CiA-301 V4.02: CANopen application layer and
communication protocols
DSP-402 V2.0: Drive and motion control sub-protocols

NMT: Network Management Terminal
SDO: Service Data Object

Services .
PDO: Process Data Object
SYNC: Synchronization
PDO transmission type Event trigger, synchronous trigger
PDO data RPDO x4, TPDO x4

SDO transmission method

Accelerated SDO transmission

Servo operation mode

PP: Profile Position mode
PV: Profile Velocity mode
PT: Profile Torque mode
HM: Homing mode

IP: Interpolation mode

The CANopen communication function of the servo drive supports the following different baud rates.

The communication distance is related to baud rate and the communication cable. For the definition of

CANopen communication interface of SD100 servo drive, see "3.4.1 CAN/RS485/EtherCAT Communication

Interface".

Table 9-7 Supported baud rate description

1 Mbit/s 25

500kbit/s 100
250kbit/s 250
125kbit/s 500
50kbit/s 1000
25kbit/s 2500

Table 9-8 Relationship among CAN communication transmission distance, rate and nodes

® 25m 1Mbps 64 0.205mm?
@) 95m 500Kbps 64 0.34mm?
® 560m 100Kbps 64 0.5mm?

) 1100m 50Kbps 64 0.75mm?

9.2.2 Communication Object

(1) SDO (Service Data Object)
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@ R-SDO (Receive- Service Data Object) and T-SDO (Transmit- Service Data Object);

@ Customers access to the device object dictionary via SDO when using indexes and sub-indexes;

® Each SDO request and response message contains 8 bytes;

@ SDO is implemented through the CMS object in CAL, which can transmit data of different byte
lengths and will actively split into groups of messages when the data exceeds 4 bytes.

(2) PDO (Process Data Object)

(O R-PDO (Receive- Service Data Object) and T-PDO (Transmit- Service Data Object);

@ PDO data transmit 1 to 8 bytes real-time data to one or more receivers;

® The communication parameters corresponding to the PDO determine synchronous or asynchronous
transmission;

@ Each CANopen device contains 4 transmission PDO channels and 4 receiving PDO channels.

(3) SYNC (Synchronization)

The synchronized object is a message broadcast periodically to the CAN bus by the CANopen master to
implement the basic network clock signal. Each device can decide whether to use this event to synchronize
communication with other network devices according to its own configuration.

(4) NMT (Network Management Terminal)

NMT includes boot-up messages, Heartbeat protocols and NMT messages. Based on master-slave
communication mode, NMT is used to manage and monitor each node in the network mainly for three
functions: node status control, error control and node startup.

(5) EMCY (Emergency Message)

Messages sent when inner device communication failure or application failure occurs.
9.2.3 Network Parameter Configuration

9.2.3.1 Communication Object Identifier
The Communication Object Identifier (COB-ID) specifies object priority and object identification during
communication. COB-ID corresponds to the 11-bit frame ID in CAN, and the 11-bit COB-ID consists of two

parts, a 4-bit object function code and a 7-bit node address, as shown in Table 9-9.

Table 9-9 COB-ID composition description

Function code Node ID

Each communication object of CANopen has a default COB-ID, which can be read by SDO and partially

modified by SDO. The list of objects is shown in Table 9-10 below.
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Table 9-10 COB-ID

NMT 0000b 0 Oh -
Synchronized object 0001b 0 80h 1005h, 1006h
Emergency message 0001b 0~127 80h+Node-1ID 1014h

TPDOLI 0011b 0~127 180h+Node-ID 1800h
RPDOI1 0100b 0~127 200h+Node-ID 1400h
TPDO2 0101b 0~127 280h+Node-ID 1801h
RPDO2 0110b 0~127 300h+Node-ID 1401h
TPDO3 0111b 0~127 380h+Node-ID 1802h
RPDO3 1000b 0~127 400h+Node-ID 1402h
TPDO4 1001b 0~127 480h+Node-ID 1803h
RPDO4 1010b 0~127 500h+Node-ID 1403h
T-SDO 1011b 0~127 580h+Node-ID 1200h
R-SDO 1100b 0~127 600h+Node-ID 1200h
NMT error 1110b 0~127 700h+Node-ID 1016h, 1017h

Example: COB-ID of the R-SDO of No. 2 slave is 600h+2h=602h
9.2.3.2 System Parameter Setting
In order to enable the servo drive to access the CANopen fieldbus network, the relevant function codes
of the servo drive need to be set.

Table 9-11 System setting function code

0: Standard pulse
1: CANopen
Pn080 Can Node-ID 1~127 1 (default)
0: 20kbit/s
: 50kbit/s

: 100kbit/s
1 125kbit/s 4 (default)
: 250kbit/s
: 500kbit/s
: 1 Mbit/s

Pn000.Z Drive model 1

Can communication
Pn081.Z
baud rate

AU AW -

9.2.3.3 NMT Service
The Network Management System (NMT), part of the master-slave system, is responsible for initializing,
starting and stopping the network. There is and only one Network Management System (NMT) host in the

entire CANopen network that can configure the CANopen network including itself. Part of this conversion is
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automatically implemented internally and part of it must be implemented by the NMT messages sent from

host.

Figure 9-4 NMT status
The Network Management System (NMT) message format is shown in Table 9-12.

Table 9-12 NMT message format

0x000 0 Command word Node ID

COB-ID of NMT message is fixed to "0x000".
Data area consists of two bytes, the first one is a command word indicating the control role of that frame,
as shown in Table 9-13.

Table 9-13 NMT message command
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0lh ® Run command (all networks are running)

02h ® Stop command (only NMT works in the whole
network)

80h ® Pre-run command (only SDO, heartbeat, NMT work)

81h @ Reset node command

82h ® Reset communication command

The second byte represents the node address of CANopen. If it is set to "0", it signifies a broadcast
message that is applicable to all slave devices within the network.

Table 9-14 Status

PDO o
SDO o o
SYNC o o
EMCY o o
Boot-Up o
NMT o o o

Note: o represents valid.
Example: If the SDO operation of the drive is turned on (drive node address is 1), a command word of

80h can be sent.

Data

00 0 80 01 - - - - - -
format

9.2.3.4 NMT Error Control

NMT error control is mainly used to detect whether the devices in the network are online and their status
including node protection/life protection and heartbeat. In practice, simultaneous life protection and heartbeat
are prohibited, and the time of node protection/life protection and heartbeat should not be set too short to
avoid increased network load.
(1) Node/lifetime protection

Node protection is that the NMT master periodically checks the NMT slaves’ status via remote frames;
lifetime protection is that the slaves indirectly monitor the status of the master via the interval of remote
frames which are received originally to monitor the slave. Node protection follows a master-slave model,
where each remote frame must be answered.

The objects associated with node/lifetime protection include the protection time 100Ch and the lifetime
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factor 100Dh. The value of 100Ch is the node protection remote frame interval in ms under normal conditions,
and the product of 100Ch and 100Dh determines the latest time for host queries. Under normal conditions,
node protection is achieved. Lifetime protection is activated when both node 100Ch and 100Dh are not 0 and

a node protection request frame is received.

NMT NMT NMT NMT
Slave 1 Slave 2 Slave 3 Slave 4

Figure 11-5 Link diagram
The NMT master sends the remote frame of node protection every 100Ch, and the slave must response,
otherwise the slave is considered to be disconnected; if the slave does not receive the node protection remote
frame within 100Ch x 100Dh, the master is considered to be disconnected.
The NMT master sends remote frames in the format shown in Table 9-15.

Table 9- 15 Remote frame messages of node protection

0x700+Node-ID 1

The response messages returned from the NMT slaves are shown in Table 9-16.

Table 9-16 Node protection response messages

0x700+Node-ID 0 status word

Data segment is a one-byte status word with the data format shown in Table 9-17.

Table 9-17 Data segment description

bit7 Alternate "0" and "1" each time

4: in stop state

bit6~0 5: in running state

127: in pre-running state

(2) Heartbeat

Heartbeat is a producer-consumer model.
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The CANopen device can send heartbeat messages according to the period set by the producer heartbeat
interval object 1017h in ms. The node in the CAN network with the consumer heartbeat function monitors
this producer according to the consumer time set by object 1016h and considers the node to be faulty once the
producer heartbeat of the corresponding node is not received within the consumer heartbeat time range.
Heartbeat mode requires that the master node ID must not exceed 63.

After configuring the producer heartbeat time interval 1017h, the node heartbeat function is activated
and starts generating heartbeat messages. After configuring a valid subindex of consumer heartbeat 1016h,
monitoring starts after a frame of heartbeat from the corresponding node is received.

Master sends heartbeat messages according to its producer time. If the slave of the monitoring master
does not receive a heartbeat message within the object 1016h subindex time, the master is considered
disconnected. The object 1016h subindex time > host producer time x 2, otherwise it causes the slave to
mistakenly judge that the master is disconnected.

Each object in 1017h time of the slave sends a heartbeat message to the master that monitors the slave,
and if the heartbeat message is not received within the consumer time, the slave is considered to be
disconnected.

The heartbeat message format is shown in Table 9-18.

Table 9-18 Heartbeat message format

0x700+Node-ID 0 status word

The data segment has only one byte, and the highest bit is fixed to "0".

Table 9-19 Data segment description

bit7 fixed to "0"

4: in stop state

bit6~bit0 5: in running state

127: in pre-running state

9.2.4 Service Data Object (SDO)

The Service Data Object (SDO) is linked to the object dictionary through object indexes and sub-indexes,
through the object contents in the object dictionary can be read or partly modified if allowed via SDO.
9.2.4.1 SDO Transmission Mode

The SDO transmission follows the client-server mode, that is, the ask-and-answer mode, similar to free
in serial communications. The SDO is initiated by the SDO client in the CAN bus network and answered by
the SDO server. The data exchange between SDOs requires at least two CAN messages, and their CAN

15
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identifiers should not be the same. The transmission mode is shown in the following figure:

SDO client SDO server

Request

COB-ID+data

Response

COB-ID+data

Figure 9-6 SDO client read and write the object dictionary in SDO server

9.2.4.2 SDO Transmission Format

SDO transmission is divided into object data transmission of no more than 4 bytes and higher than 4
bytes. The accelerated SDO transmission mode is used when it is not higher than 4 bytes, and the segmented
transmission or block transmission mode is used when it is higher than 4 bytes. SD100 series drives only
support accelerated SDO transmission mode. The SDO communication message composition: COB-ID +
command code + index + subindex + data. The data segments are arranged in the "little-endian" mode where
the lower bits are before the higher bits. SDO transmission message format is shown in Table 9-20.

Table 9-20 SDO transmission message

Sub-

600h+Node-ID Index . Y Data area
Command index
word Sub-

580h+Node-ID Index . Data area
index

Example: If the data area needs to send or receive data 32-bit 0x11223344, it is arranged as 44 33 22
11.
(1) SDO accelerated writing transmission message
For reading and writing not higher than 4 bytes, accelerated SDO transmission is used. The transmission
messages vary according to the inconsistency of reading/writing method and data length. The format of the
accelerated SDO write message is shown in Table 9-21.

Table 9-21 Explanation of accelerated SDO message format
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23H Data
Client 600h+Node-
ren ode 2BH | Index | Subindex Data - -
— ID
2FH Data - - -
Server 580h+Node- 60H . - - - -
Index | Subindex
- D 80H Stop code
Note:

1. "-" means that data is available but not considered. It is recommended to write 0 when writing
data.
2. The servo drive currently supports the following command words:

Table 9-22 SDO write command word

2Fh Write 1 byte
2Bh Write 2 byte
23h Write 4 byte

Example 1: If the slave Node-ID is 1 and use SDO to write the object 100Dh(00), which is 8 bits, and

write data 64h to this object, the data command is sent as follows:

Data

601 2F 0D 10 00 64 - - -
format

If the parameter is written successfully, the returned data frame is:

Data

581 60 0D 10 00 - - - -
format

Example 2: If the slave Node-ID is 1, and write the manufacturer parameter Pn500 [2003h(01)] with

SDO, which is 16 bits, and the data 64h needs to be written to this object, the data command is sent:

Data

601 2B 05 20 01 64 00 - -
format

If the parameter is written successfully, the returned data frame is:

Data

581 60 05 20 01 - - - -
format

(2) SDO accelerated reading transmission messages
The SDO data reading is accelerated when the object message is not higher than 4 bytes. The format
of the accelerated SDO reading message is shown in Table 9-23.

Table 9-23 Explanation of accelerated SDO message format
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Client 600h+ Sub-
40 Index . - - - -
— Node-ID index
43H Data
Server 580h+ 4BH Sub- Data - -
Index X
- Node-ID 4FH index | Data | - ] -
80H Stop code

Example 1: Slave Node-ID 1, read object 100Dh(00) with SDO, sends the following command:

Data

601 40 0D 10 - - - - -
format

In normal cases, the returned data frame is:

Data
format

Example 2: slave Node-ID 1, read manufacturer parameter P204 [2002h(05)] with SDO, and send

581 4F 0D 10 00 00 - - -

the following command:

Data
format

601 40 02 20 05 - - - -

If the drive electronic gear ratio is 16777216: 10000, that is, Pn204=16777216, then the data frame

returned under normal conditions is:

Data

581 4B 02 20 05 00 00 00 01
format

9.2.5 Process Data Object (PDO)

Process Data Object (PDO) are used to transmit real-time data and are the main data transmission mode
in CANopen. Since PDO transmission does not require a response, and the PDO must be no longer than 8
bytes in length, the transmission is quite fast.

The PDO mapping configuration process is as follows:

[
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; rite "1" to the highest bit of the
Invalid PDO D > COB_ID of the PDO.
Eliminate the original | -~ _ > Write "0" to subindex 0 of the
mapping content mapped object
y
Write the PDO I > Define the mapping object according to the
mapping content mapping object
v
Write the tofal number he number of mappings is writte|
of this PDO mapping | <« - — — — - — > :apping
) to subindex 0
object
v
. . rite "0" to the highest bit of the
Make thisPDOvalid | <« - - — - — - > COB_ID of the PDO.

Figure 9-7 PDO mapping configuration process
(1) PDO transmission mode
PDO uses a production-consumption-end mode, where each network node can listen to messages from
the transmitting node and also determines whether a message needs to be processed after it is received. PDO
data can be done on a one-to-one or one-to-many basis. Each PDO message contains a transmit PDO (TxPDO)
and a receive PDO (RxPDO), and its transmission mode is defined in the PDO communication parameter

index. The transmission mode is shown below:
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Figure 9-8 PDO transmission mode
(2) PDO
PDO can be divided into the receive PDO (RPDO) and transmit PDO (TPDO). PDO is determined by
communication parameters and mapping parameters simultaneously to decide the way and content of
transmission. This servo drive is designed with 4 RPDOs and 4 TPDOs to realize the data transmission of
PDO, and the list of related objects is shown in Table 9-24.

Table 9-24 PDO list

RPDO1 200h+Node-ID 1400h 1600h
RPDO2 300h+Node-ID 1401h 1601h
RPDO RPDO3 400h+Node-ID 1402h 1602h
RPDO4 500h+Node-ID 1403h 1603h
TPDO1 180h+Node-ID 1800h 1A00h
TPDO TPDO2 280h+Node-ID 1801h 1A01h
TPDO3 380h+Node-ID 1802h 1A02h
TPDO4 480h+Node-ID 1803h 1A03h

(3) PDO communication parameter
The COB-ID of the PDO contains control bits and identification data to determine the bus priority of this
PDO. COB-ID is located on sub-index 01 of the communication parameters (RPDO: 1400h to 1403h; TPDO:

1800h to 1803h) and the highest bit determines whether this PDO is valid or not.

MSB LSB

0: on 1400h~1403h + Node-ID
1: off 1800h~1803h + Node-ID

Example: For the node with Node-ID 1, COB-ID is "80000201h" when RPDO is invalid, and writing
"00000201h" to this COB-ID will activate RPDOI.
(4) PDO transmission type
The transmission type of PDO is located on sub-index 02 of the communication parameters (RPDO:
1400h~1403h; TPDO: 1800h~1803h).

Table 9- 25 PDO transmission type

1~240 o - -
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241~253 -

254~255 - ‘ - ‘ o

When the transmission type of TPDO is 0, TPDO is sent if the mapping data is changed and a
synchronization frame is received;

When the transmission type of TPDO is 1 to 240, TPDO is sent when the corresponding number of
synchronization frames is received;

When the transmission type of TPDO is 254 or 255, TPDO is sent when the mapping data is changed or
the event timer arrives;

When the output type of the RPDO is 0 to 240, update the latest data of this RPDO to the application
whenever a synchronization frame is received,

When the transmission type of RPDO is 254 or 255, update the received data directly to the application.
(5) Inhibit time

The inhibit time is set for TPDO and stored in subindex 03 of the communication parameter (1800h to
1803h) to prevent the CAN network from being occupied by PDOs with lower priorities. The time unit of this
parameter is 125us. After setting the value, the transmission interval of the same TPDO should not be shorter

than the corresponding time of this parameter.

For example, if the inhibit time of TPDO1 is 16, the minimum transmission interval of TPDO1 is 2ms.

o The inhibit time should not be too short, otherwise bus overload may be caused when
the data keep changing. Please set the inhibit time properly. Please set the inhibit

time properly.

(6) Event timer

For TPDO with asynchronous transmission (transmission type 254 or 255), define an event timer on sub-
index 05 of the communication parameter (1800h to 1803h). The event timer can also be seen as a trigger
time (timer) that triggers the corresponding TPDO when the set time is reached.
(7) PDO mapping parameter

All PDO transmission data must be mapped to the corresponding index area through the object dictionary.
During mapping, users need to configure indexes, sub-indexes, and mapping object lengths in the
corresponding format. Each PDO data length cannot exceed 8 bytes for mapping one or more objects
simultaneously. Index 0 records the number of objects mapped to the PDO, and sub-indexes 1 to 4 indicate

the mapping content. The mapping parameters are defined as follows:

]
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Table 9-26 PDO mapping parameter content definition

Definition Index Subindex 08h 8 bits
10h 16 bits
20h 32 bits

Example:

RPDO1 mapping object 6040h

PDO1

Data value

0x88

0x1600 0 Number of valid maps 1 RIW Uint8
0x1600 1 apping object 1 Uint32
~J
RPDO1 0x1600 2 !\Nﬂ object 2 RIW [N\ vini22
—_—
0x1600 Wanping O RIW m\wz
0 0 4 Mapping object 4 \ RIW Uint

Figure 9- 9 RPDO! mapping

TPDO1 mapping object 6041h

PDO1

Data value

0x1A00 0 Number of valid maps

TPDO1 0x1A00 1 \Qapping object 1

Uint8

Uint32

Uint32

0x1A00 2 MMHQ object 2
0x1A00 / Mapping Osigct 3

\Uint32

\ml’sz

OxlA)O/ 4 Mapping object 4

v
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Figure 9- 10 TPDO1 mapping
9.2.6 Synchronization (SYNC)

The servo drive can not only synchronize the consumer, but also the producer. The objects can be
synchronized are COB-ID (1005h) and cyclic period (1006h).
The second highest bit of the synchronization object COB-ID (1005h) determines whether the

synchronization is activated or not:

MSB LSB

0:0FF
0 0x80
1: ON

Similar to PDO transmission, the output of synchronization objects follows the producer-consumer mode.
In a CANopen network, only one sends the synchronization object (SYNC), and the sender is the producer

while the receiver is the consumer, and the transmission framework is shown in Figure 9-10.

-

Figure 9-11 Synchronization transmission mode

The synchronization in CANopen is realized by sending control data to each slave with PDO. Each slave
that receives control commands from the master only saves the commands temporarily, and only after all the
slave commands are sent will the master send out a synchronization (SYNC) broadcast message, and all slaves
that support synchronization transmission mode will execute the previously received control commands at the
same time after they have received the synchronization (SYNC) message.

PDO synchronization transmission is closely linked to synchronization frames and its specific

application is shown below:

Figure 9-27 PDO trigger method

0 o

1~240 o - -

241~253 --

254~255 - - o




Communication SD100 Series Servo Drive Manual

When the transmission type of TPDO is 0, TPDO is sent if the mapping data is changed and a
synchronization frame is received,

When the transmission type of TPDO is 1 to 240, TPDO is sent when the corresponding number of
synchronization frames is received;

When the transmission type of TPDO is 254 or 255, TPDO is sent when the mapping data is changed or
the event timer arrives;

When the output type of the RPDO is 0 to 240, update the latest data of this RPDO to the application
whenever a synchronization frame is received,

When the transmission type of RPDO is 254 or 255, update the received data directly to the application.
9.2.7 Emergency (EMCY)

When a CANopen node fails, it sends an emergency message according to the table conversion
mechanism. Emergency messages follow the producer-consumer model. After a node fault is sent, other nodes
in the CAN network can choose to handle the fault. This servo driver only acts as an emergency message
producer and does not process emergency messages from other nodes.

When a node fails, the drive updates the error register (1001h) and predefined error field (1003h)
regardless of whether emergency messages are activated.

Users need to activate the emergency messages for use.

MSB LSB

0: ON

0x80+Node-ID
1: OFF

The format of the emergency message sent by the servo drive is:

Error
0x80+Node-ID Error code . NA Auxiliary byte
register

Note: The error register is consistent with 1001h:
(1) The error code shall be consistent with the requirements of DS301, and the auxiliary byte shall
be zero in case of abnormal communication.
(2) In case of an exception specified by the user, the error code is 0xFF00, and the auxiliary byte
displays that specified code.
For example, enable emergency message on node 1 (Pn080=1).

(1) Node pre-running (turning on SDO running is valid)
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Data format 00 80 01

Note: Frames mean remote frames.
(2) Activate the emergency message object 1014h, in which Bit31 is used to turn on /off the emergency

message. Accordingly, the data sent by the upper computer is: (write data 0x00000081)

601H 23 14 10 00 81 00 00 00

Note: Frames mean data frames.
(3) Use the monitoring code Un031(the communication address is 0xE031) to check whether the drive

has activated emergency messages.
9.2.8 Servo Status

9.2.8.1 Servo Status
The SD100 CANopen drive is controlled according to the standard CiA402 protocol. The overall running

status diagram is as follows:

* =

15
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Status in the figure above are described as follows:

CiA Status description table:

The drive is initialized and the internal self-inspection is complete. Drive

Initialization .
parameters cannot be set and drive does not run.
Servo no faults The drive is fault-free and the drive parameters can be set.
Switch on The drive is ready and the drive parameters can be set.

Wait to enable servo | The drive is waiting for servo to be enabled and drive parameters can be set.

. The drive is running normally, a servo mode has been enabled, and the motor
Enable operation i ; i i
is powered. The drive parameters can be modified based on the specific mode.

Quick st Quick stop is activated and the drive is executing it. The drive parameters can
uick sto . .
P be modified based on the specific mode.

Faults occur and drive is performing this function. Drive parameters can be
Fault stop modified based on the specific mode. The drive parameters can be modified
based on the specific mode.

When the fault stop is completed and all functions of the drive are disabled,
users can change the parameters of the corresponding drive to troubleshoot the
Fault fault.

Example: for a resettable fault, run the control word 6040h=0x80 to reset the
fault.

Control commands and status switching are shown in the following table:

Power-on — Natural transition, no control
0 s . 0x0000
Initialization commands required.
Natural transition, no control
Initialization — Servo commands required. If an error
1 . o 0x0250
no faults occurs during the initialization,

jump to Step 13

Servo no fault —
2 . 0x06 0x0231
Switch on

Switch on — Wait to
3 0x07 0x0233
enable servo

Wait to enable servo —
4 . 0xOF 0x0237
Enable operation

Enable operation —
5 R 0x07 0x0233
Wait to enable servo

Wait to enable servo —

6 . 0x06 0x0231
Switch on
Switch on — Servo no

7 0x00 0x0250
faults

Enable operation —
8 . 0x06 0x0231
Switch on

Enable operation —
9 0x00 0x0250
Servo no faults
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Wait to enable servo —
10 0x00 0x0250
Servo no faults
Enable operation —
11 . 0x02 0x0217
Quick stop
. No need any control commands,
Quick stop — Servo no .. .
12 fault natural transition after the quick 0x0250
aults
stop is completed.
No control command is required
13 | —Fault stop and the system switches to the 0x021F
fault stop state in face of faults.
No need any control command,
natural transition and self-
14 | Fault stop—Fault o . 0x0218
switching after the fault stop is
completed.
15 | Fault—Servo no faults 0x80 fault reset 0x0250
Quick stop—Enable Send 0xOF when stop is
16 . 0x0237
operation completed.

Note: [1] Bit10~bitl5 of 6041h status word is related to the running state of each servo mode, so it is

represented by "0".

9.2.8.2 Status Word 6041h

Index 6041,

Name Status Word
Object structure VAR Data type Uint16 Data range 0~65535
Mapping Y Access RO Factory setting 0

]
~ |
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Bit definition of a status word:
0 Switch on 1: valid 0: invalid
1 Wait to enable servo 1: valid 0: invalid
2 Enable operation 1: valid 0: invalid
3 Fault 0: no faults 1: fault
Power on the main . . .
4 . 1: valid 0: invalid
circuit
5 Quick stop 0: valid 1: invalid
Power-on and running . . .
6 1: valid 0: invalid
allowed
7 Warning 1: valid 0: invalid
8 Factory-defined
0: non-CANopen mode
9 Remote control
1: CANopen remote control mode
Speed mode:
Function 0: target speed is not reached
description 1: target speed reached
10 Target reached
Position mode:
0: target position is not
1: target position is reached
0: position command or feedback does
. not reach the internal position limit of
Software internal
. the software
11 position exceeds the .
limit 1: position command or feedback
imi
reaches the internal position limit of
the software
12~13 Relate to control mode
14 NA
0: home return is not performed
15 Home return or not completed
completed 1: home return is completed and the
reference point has been found

9.2.8.3 Stop Mode

SD100 CANopen supports the following stop methods:

(1) Disable the servo to stop

When servo is disabled OFF, servo stops running.

(2) Servo fault stop

When servo fault or warning occurs, servo automatically enters stop status.

(3) Quick stop

In the non-fault state, if the control word 6040h:bit2=0, quick stop function is performed and the stop
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method is selected via 605Ah.

Index 605An

Name Quick Stop Option Code
Object
VAR Data type Intl6 Data range 0~2
structure
Mapping NO Access RW Factory setting 2
0 Free stop, and free running after free stop is completed.
1 Ramp stop at deceleration speed set at 6084h (hm: 609Ah), and
free running after stop is completed.
Function 2 Ramp stop at deceleration speed set at 6085h, and free running
description after stop is completed.
5 Stop with the deceleration ramp set at 6084h (hm: 609Ah), and
keep the shaft locked after the stop is completed.
6 Stop with the deceleration ramp set at 6085h, and keep the shaft
locked after the stop is completed.
(4) Halt stop

When the control word 6040h.bit8=1 in the non-fault state, stop will be halted, and the stop mode is

selected via 605Dh.
Index 605Dn
Name Halt Stop Option Code
Object
VAR Data type Int16 Data range 1~3
structure
Mapping NO Access RW Factory setting 1
1 Ramp stop as setting at 6084h/6087h (hm:609Ah), and position
is locked after stop is completed.
Function - P
. Ramp stop as setting at 6085h/6087h, and position is locked
description 2 .
after stop is completed.
3 Emergency torque stop, and position is locked after stop is
completed.
9.2.8.4 Servo Running Mode

SD100 CANopen supports 5 servo running modes.

Servo operation modes can be set by object dictionary 6060h. The current running mode of the servo can

be viewed through object dictionary 6061h.

(1) Mode selection at 6060h

Index 6060,

Name

Operation Modes
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Object structure VAR Data type Int8 Data range 0~7
Mapping Y Access RW Factory setting 1

Set servo running mode:

0 NA
Function 1 Profile position mode (PP)
description 3 Profile velocity mode (PV)
4 Profile torque mode (PT)
6 Homing mode (HM)
7 Interpolation mode (IP)
(2) Mode display 6061h
Index 6061n
Name Operation Display Modes
Object
VAR Data type Int8 Data range 0~7
structure
Mapping Y Access RO Factory setting 0
0 NA
1 Profile position mode (PP)
Function -
. 3 Profile velocity mode (PV)
description
4 Profile torque mode (PT)
6 Homing mode (HM)
7 Interpolation mode (IP)

9.2.8.5 Conversion Factor Setting
Encoder unit: drive drives the motor directly, and position feedback of the motor is pulse quantity, and

the encoder unit is the pulse unit.

. . . . . Pn204 .
Command unit: command units and encoder units are converted via gear ratio Pn206 and gear ratio
n

0x6091:01
0x6091:02 °

If the encoder unit and command unit are not the same, it will cause the motor operation abnormality.
Therefore, before operating the servo drive, the conversion factor must be set correctly, through which the

proportional relationship between the two units is established as follows:

6063h=6064h x ( 6091:01h ] o ( Pn204)

6091:02h Pn206

Pn204 _8388608 6091:01h _2

Pn206 10000 ~ 6091:02h 1°

Example:
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6091:01h Pn204
When 6064h = 10000 (command unit), 6063h=6064h x| ———— |x =16777216 (encoder
6091:02h Pn206
unit).
Index 6091n
Name Gear Ratio
Object structure ARR Data type Uint32 Data range Uint32
Mapping Y Access RwW Factory setting -
Position factor is used to establish a user-specified proportional relationship
between load displacement and motor displacement:
Motor displacement (motor unit)
Function = Load displacement(user unit) x Position factor
description The setting of the position factor is related to the mechanical reduction ratio, the
parameters related to the mechanical dimensions, and the motor resolution.
The calculations are as follows:
" motor resolution X gear ratio
Position factor = -
load feeding
Name Subindex Number
Object
VAR Data type Uint8 Data range 2
structure
Mapping Y Access RO Factory setting 2
Name Motor Resolution
Object
VAR Data type Uint32 Data range Uint32
structure
Mapping Y Access RW Factory setting 1

Name Shaft Resolution
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Object
VAR Data type Uint32 Data range Uint32
structure
Mapping Y Access RW Factory setting 1

9.2.9 Control Mode

9.2.9.1 Profile Position Mode (PP)

When in profile position mode, the master sends a dictionary of relevant objects such as the required
target position (absolute or relative), velocity, acceleration and deceleration of the position profile to the servo
drive, which generates the target profile command based on the relevant data and commands received.

0x6081 (Profile speed)

0x607F
(Max. profile speed)

Max. motor speed Max. motor speed

(command unit)- (rpm)

0x6083 (Max. profile acceleration)
0x6084 (Deceleration)

A

0x60C5 (Max. profile acceleration)

0Xx607A 0x60C6(Deceleration)
(Target position)
il Y|

> Home Position Torque
retum control control

N
A

Actual torque value 0x6077

Actual speed value 0x606C

<

Actual position value 0x6064

Figure 9-12 Profile position mode control diagram

The conversion of user and encoder unit in profile position mode via 0x6091 is illustrated as follows:

0x60FC (Motor position command) 0x6062 (User position command)
»
»

0x6063 (Motor position feedback)| 0x6064 (User position feedback)
»

> »

Motor position deviation 0x60F4 (User position deviation)
»

»

. OX609L01 . .
0x6091(gear rath)-m The relationship between 0x6063 (motor position feedback) and 0x6064

K
N
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(user position feedback): 0x6063(encoder unit)=0x6064(command unit) x

OX6091:01>< Pn204
0x6091:02 \ Pn206

The relationship of 0x6081 (profile speed), 0x607F (user max. speed) and motor max. speed after
conversion is as follows:

0x6081
(Profile speed)

0x607F
(Max. profile speed)

Max. motor speed

Max. motor speed 3
( Command unit )

(Rpm)
———>

The relationship between Motor speed (rpm) and load shaft speed (command unit/s):

0x6091:01

0x6091:02 x 60
encoder resolution

load shaft speed x
Motor speed (rpm)=

Example: The gear ratio is set to 1:1, and a 23-bit motor is used.

Motor speed = 500rpm (0x6081(load shaft speed)) =500x 8388608 =69905066 (command unit / s)
The relationship between 083 (profile acceleration/deceleration) and 0x60CS (max. profile
6084 0x60C6

acceleration/deceleration) is as follows:

0x6083 (acceleration of the profile)

0x6084 (deceleration)

A 4

0x60C5 (Max. acceleration of the profile )

0x60C6 (deceleration)

Example: The gear ratio is set to 1:1, and a 23-bit motor is used.

Motor acc./dec. = 500rpm/s (load shaft speed) = 500 x

838:0608 =69905066 (command unit /57

Related object dictionaries:

Bit Name Description
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0 Switch on and servo ready | O: invalid; 1: valid
1 Enable voltage 0: invalid; 1: valid
2 Quick stop 0: valid; 1: invalid
3 Enable operation 0: invalid; 1: valid
New set-point
4 Rising edge triggers a new target position
(New target position)
Change setting 0: non-immediate change;
5
immediately 1: immediate change
0: target position is an absolute position command
6 Abs/Rel
1: target position is a relative position command

Bit Name Description
0: target position not reached
10 Target reached
1: target position reached
Change target position (Set point 0: target position changeable;
12
acknowledge) 1: target position unchangeable
0: no excessive position deviation
13 Following error fault
1: excessive position deviation fault
0: home return not completed
15 Home return
1: home return completed

0x603F 00, Error code RO | UINTI16 - 0~65535
0x6040 00 Control word RW | UINTI16 - 0~65535
0x6041 00 status word RO | UINTI16 - 0~65535
0x6060 00 Running mode RW | INTS8 - 0~10
0x6061 00 Mode display RO | INT8 - 0~10
0x6062 00 Position command RO | DINT32 | Command unit -
Motor position
0x6063 00 RO | INT32 Encoder unit -
feedback
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User position
0x6064 00 RO | INT32 Command unit -
feedback
0x606C 00 Real speed feedback RO | INT32 Command unit/s -
0x607A 00 Target position RW | INT32 Command unit 231231
D
0x6081 00 Profile velocity RW | UINT32 | Command unit/s 0~(2%%-1)
0x6083 00 Acceleration RW | UINT32 | Command unit/s> | 0~(232-1)
0x6084 00 Deceleration RW | UINT32 | Command unit/s> | 0~(2%-1)

The following table shows the steps for setting up the profile position running mode:

0 607Ah=10000 0x0250
Profile position parameter 1 6081h=1000 0x0250
assignment 2 6083h=200 0x0250
3 6084h=200 0x0250
Control mode switching 4 6060h= 0x01 0x0250
5 6040h= 0x06 0x0231
Servo enabling 6 6040h= 0x07 0x0233
7 6040h= 0xOF 0x0637
Absolute/relative position 6040h Bit6 set 1 (relative
8 0x0637
selection position)
Position command triggering 9 6040hBit4 set 1 (rising edge) 0x1237
Positioning completed 10 6041h Bit10 set 1 0x0637
Bit reset triggering for next use 11 6040hBit4 reset 0x0637
Description of control word 6040h and status word 6041h in profile position mode:
Index 6040
Name Control word
Object
VAR Data type Uint16 Data range 0~65535
structure
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Mapping Y ‘ Access ‘ RW ‘ Factory setting | 0
Bit definition of the control word:
0 Switch on 0: invalid; 1: valid
1 Enable voltage 0: invalid; 1: valid
2 Quick stop 1: invalid; 0: valid
3 Enable operation 0: invalid; 1: valid
0—1: when there is a new segment of
position command to be changed,
whether it is valid or not is determined
Enable the new position
4 by the servo status;
command
1—0: change 6041h: bit12 from 1to
0, whether success is determined by
servo status
Function
Position command (change 0: non-immediate change;
description 5
mode) 1: immediate change
0: 607Ah indicates an absolute position
command;
6 Position command (type)
1: 607Ah indicates a relative position
command
bit7 rising edge is valid;
7 Fault reset bit7 is held to 1. All other control
commands are invalid
8 Halt 0: invalid; 1: valid
9~10 NA -
11~15 Factory-defined -

Note: Each bit in the control word needs to be used together with other bits to form a

control command.
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Index 6041n
Name Status Word
Object structure VAR Data type Uint16 Data range 0~65535
Mapping Y Access RO Factory setting 0
Bit definition of a status word:
0 Switch on 1: valid 0: invalid
1 Wait to enable servo 1: valid 0: invalid
2 Enable operation 1: valid 0: invalid
3 Fault 0: no faults 1: fault
4 Enable voltage 1: valid 0: invalid
5 Quick stop 0: valid 1: invalid
6 Power-on and running allowed 1: valid 0: invalid
7 Warning 1: valid 0: invalid
8 Factory-defined
0: non-CANopen mode
9 Remote control
1: CANopen remote control mode
Function
L. 0: target position is not
description 10 | Target reached
1: target position is reached
0: position command or feedback
does not reach the internal position
Software internal position limit of the software
1
exceeds the limit 1: position command or feedback
reaches the internal position limit
of the software
0: new positions allowed,;
12 | Position command change signal
1: new position not allowed
0: position deviation within
6065h range;
13 | Position deviation status
1: position deviation outside
6065h range
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14 | NA -

0: home return is not

performed or not completed
15 Home return completed
1: home return is completed and

the reference point has been found

When running in the profile position mode, there are two ways to change the commands, namely,
immediate change and non-immediate change. The specific process of implementing these two ways is
explained below.

(1) Absolute position command or relative position command, immediate change

New Position

Control word Bit4

a e [a
New Set Point

Control word Bit5
Set Point Immediately

Control word Bit6
Absolute/Relative selection

Status word Bit12 I
e
Set Point Acknowledge b

Speed

S; S,

T
status word Bit10
Target Reach g

Figure 9-13 Timing sequence of relative position command value in immediate change mode

0x6040: bit5=1 immediate change mode, run the Ist stage S1 position command, and before its
completion, 0x6040: bit4 and then bit]12 are changed into 0 from 1, this means new position command S2
needs to be changed. When 0x6040: bit4 and then bit 12 are changed into 1 from 0, that means new position
command is changed and will be performed immediately.

0x6040: bit6=1 relative position command, when the 2nd segment position command is completed, the
total displacement command = 1st segment 0x607A target position + 2nd segment 0x607 A target position.

0x6040: bit6=0 absolute position command, when the 2nd segment position command is completed, the
total displacement command = 2nd segment 0x607 A target position.

Running steps corresponding to the order shown in Figure 9-13 are shown in the following table:
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1 0x0006

0x1231

No new commands can be received, servo

ready.

2 0x0007

0x1233

No new commands can be received, the servo is

ready and waiting to enable the servo.

3 0x006F

0x0637

New command can be received, servo enabled.
(Note 1: 6040h: bit5=1 means the position
command is changed immediately, bit6=1
means it is a relative position command)

(Note 2: At this time 604 1h: bit10=1 since the
initial target position is 0, target position is

reached by default)

4 0x007F

0x1237

The servo has received the profile target
position (607Ah), the profile target running
speed (6081h), the profile acceleration (6083h),
and the profile deceleration (6084h), and runs

them immediately.

5 for the end.

If there are no new position commands to be changed immediately, proceed to step 6 and wait

If there is a new position command that needs to be changed immediately, proceed to step 7.

6 0x007F

0x1637

6041h: bit10=1 target position is reached and

the running is over.

7 0x006F

0x0237

6040h: bit10 changed into 0 from 1, and then
6041h: bit12 changed into 0 from 1, a new

position command can be received.

8 0x007F

0x1237

The servo has received a new position
command, and immediately changes and runs
the relevant position command, cycling from
step 5. (Note: If there are only two segment
commands: relative position target = 1st

segment relative position + 2nd segment
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relative position)

0x0006

0x1231

No new commands can be received, servo

ready.

0x0007

0x1233

No new commands can be received, the servo is

ready and waiting to enable the servo.

0x002F

0x0637

New command can be received, servo enabled.
(Note 1: 6040h: bit5=1 means the position
command is changed immediately, bit6=1
means it is an absolute position command)
(Note 2: At this time 604 1h: bit10=1 since the
initial target position is 0, target position is

reached by default)

0x003F

0x1237

The servo has received the profile target
position (607Ah), the profile target running
speed (6081h), the profile acceleration (6083h),
and the profile deceleration (6084h), and runs

them immediately.

If there are no new position commands to be changed immediately, proceed to step 6 and wait

for the end.

If there is a new position command that needs to be changed immediately, proceed to step 7.

6041h: bit10=1 target position is reached and

0x003F 0x1637
the running is over.
6040h: bit10 changed into 0 from 1, and then
0x002F 0x0237 6041h: bit12 changed into 0 from 1, a new
position command can be received.
The servo has received a new position
command, and immediately changes and runs
0x003F 0x1237

the relevant position command, cycling from

step 5. (Note: If there are only two segment
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commands: absolute position target = 2nd

segment absolute position)

(2) Absolute position command or relative position command, non-immediate change

Position command value
New Position

Control word Bit4
New Set Point

Control word Bit5
Set Point Immediately

Control word Bit6
Absolute/Relative selection

Status word Bit12
Set Point Acknowledge

Speed

Status word Bit10
Target Reach

a

b

d

]

S; S,

-

Figure 9-14 Timing sequence of relative position command value in non-immediate change mode

0x6040: bit5=1 immediate change mode, run the 1% segment S; position command, 0x6040: bit4 and

then bit12 are changed into 0 from 1 before the command is not finished, it means that there is a new position

command S, needs to be changed. When 0x6040: bit4 and then bit12 are changed into 1 from 0, it means that

the new position command has been changed, but it is necessary to wait until the 1% segment position

command is finished before running the 2" segment position command.

Running steps corresponding to the order shown in Figure 9-14 are shown in the following table:

1 0x0006 0x1231 No new commands can be received, servo ready.
No new commands can be received, the servo is
2 0x0007 0x1233
ready and waiting to enable the servo.
New command can be received, servo enabled.
3 0x004F 0x0637 (Note 1: 6040h: bit5=0 means the position command
is not changed immediately, bit6=1 means it is a
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relative position command)
(Note 2: At this time 6041h: bit10=1 since the initial
target position is 0, target position is reached by

default)

0x005F

0x1237

The servo has received the profile target position
(607Ah), the profile target running speed (6081h),
the profile acceleration (6083h), and the profile

deceleration (6084h), and runs them immediately.

If there is no new p

position command,

proceed to step 7.

osition command, proceed to step 6 and wait for the end. If there is a new

0x005F

0x1637

6041h: bit10=1 target position is reached and the

running is over.

0x004F

0x0237

6040h: bit10 changed into 0 from 1, and then 6041h:
bit12 changed into 0 from 1, a new position

command can be received.

0x005F

0x1237

The servo has received a new position command,
and runs the next command after the 1 segment
command is over, cycling from step 5. (Note: If
there are only two segment commands: relative
position target = 1% segment relative position + 2"

segment relative position).

0x0006

0x1231

No new commands can be received, servo ready.

0x0007

0x1233

No new commands can be received, the servo is

ready and waiting to enable the servo.

0x000F

0x0637

New command can be received, servo enabled.
(Note 1: 6040h: bit5=0 means the position command
is not changed immediately, bit6=0 means it is an
absolute position command.)

(Note 2: At this time 604 1h: bit10=1 since the initial

+
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target position is 0, target position is reached by

default.)

The servo has received the profile target position

(607Ah), the profile target running speed (608 1h),
4 0x001F 0x1237
the profile acceleration (6083h), and the profile

deceleration (6084h), and runs them immediately.

If there is no new position command, proceed to step 6 and wait for the end.

If there is a new position command, proceed to step 7.

6041h: bit10=1 target position is reached and the
6 0x001F 0x1637
running is over.

6040h: bit10 changed into 0 from 1, and then 6041h:
7 0x000F 0x0237 bit12 changed into 0 from 1, a new position

command can be received.

The servo has received a new position command but
will not run it immediately, and it will run the next
command after the 1% segment command is over,

8 0x001F 0x1237 cycling from step 5. (Note: If there are only two
segment commands: absolute position target = 1

segment absolute position + 2" segment absolute

position).

9.2.9.2 Profile Velocity Mode (PV)
In profile velocity mode, the master transmits the required target velocity, acceleration time and

deceleration time to the servo drive, which performs the speed and torque adjustment.
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Ox60FF
(Target speed)

0x607F
(Max. Profile speed)

Maxi. speed Max. motor speed
(Command unit) (Rpm)

0x6083(Profile acceleration)
0x6084(Deceleration)

0x60C5(Max. profile acceleration)
0x60C6(Deceleration)

Torque
control

L 5
Actual torque value 0x6077

Actual speed value 0x606C

<
<

Actual position value 0x6064
<

Figure 9-15 Profile velocity mode control diagram

The conversion of user and encoder unit in profile velocity mode via 0x6091 is illustrated as follows:

0x6063 (Motor position feedback) 0x6064 (User position feedback)

»

»
0x6091(gear ratio)=M
0x6091:02

The relationship between 0x6063 (motor position feedback) and 0x6064 (user position feedback):
0x6063(encoder unit)=0x6064(command unit) XMX Pn204 .
0x6091:02 | Pn206

The relationship of 0x60FF (target speed), 0x607F (user max. speed) and motor max. speed after
conversion is as follows:

OX60FF
(Target speed)

0x607F
(Max. profile speed)

Max. motor speed

Max. motor speed 4
( Command unit )

(Rpm)
— >

B=



SD100 Series Servo Drive Manual Communication

The relationship between motor speed (rpm) and load shaft speed (command unit/s):

0x6091:01

0x6091:02 , a0
encoder resolution

load shaft speed x

Motor speed (rpm)=
Example: the gear ratio is set to 1:1, and a 23-bit motor is used.

8388608

Motor speed = 500rpm (Ox60FF (load shaft speed)) =500x =69905066 (command unit / s)

6083 (profile acceleration/deceleration) and 0x60C5
6084 0x60C6

The relationship between gx (max. profile
X

acceleration/deceleration speed) is as follows:

0x6083 (Acceleration of the profile)

0x6084 (Deceleration)

A 4

0x60C5 (Max. acceleration of the profile )

0x60C6 (Deceleration)

Example: The gear ratio is set to 1:1, and a 23-bit motor is used.

Motor acc./dec. = 500rpmV/s (load shaft speed) =500 x 8388608

=69905066 (command unit / s*)

Related object dictionaries:

0x603F 00n Error code RO UINT16 - 0~65535
0x6040 00n Control word | RW UINT16 - 0~65535
0x6041 00y Status word RO UINT16 - 0~65535
Running
0x6060 00n RW INT8 - 0~7
mode
0x6061 00n Mode display | RO INTS - 0~7
Real speed Command
0x606C 00n RO INT32 -
feedback unit/s
Maximum Command
0x607F 00n RW UINT32 0~(2%2-1)
profile speed unit/s
Command
0x6083 00 Acceleration RW UINT32 0~(2%2-1)
unit/s?
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Command
0x6084 00n Deceleration RW UINT32 0~(232-1)
unit/s?
Command
0x60FF 00, Target speed RW INT32 -231(231-1)
unit/s

Note: The speed limit value is determined by the smaller value between 0x607F and the maximum motor

speed.

The operating procedure for the profile velocity mode is shown in the following table:

1 6083h=200 0x1250

Profile velocity parameter assignment 2 6084h=200 0x1250
3 60FFh=10000 0x1250

Control mode selection 4 6060h= 0x03 0x1250

5 6040h= 0x06 0x1231

Servo enabling 6 6040h= 0x07 0x1233

7 6040h= 0xOF 0x0637

Description of control word 6040h and status word 604 1h in the profile velocity mode:

Index 6040,
Name Control word
Object
VAR Data type Uintl6 Data range 0~65535
structure
Mapping Y Access RW Factory setting 0

ES
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Function

description

Bit definition of the control word:

0 Switch on 0: invalid; 1: valid
1 Enable voltage 0: invalid; 1: valid
2 Quick stop 1: invalid; 0: valid
3 Enable operation | 0: invalid; 1: valid
4~6 NA
bit7 rising edge is valid;
7 Fault reset bit7 is held to 1, and all other control
commands are invalid
8 Halt 0: invalid; 1: valid
9~10 NA
11~15 | Factory-defined

Note: Each bit in the control word needs to be used together with other bits to form a

control command.
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Index 6041x
Name Status word
Object
VAR Data type Uint16 Data range 0~65535
structure
Mapping Y Access RO Factory setting 0
Bit definition of a status word:
0 Switch on 1: valid 0: invalid
1 Wait to enable servo 1: valid 0: invalid
2 Enable operation 1: valid 0: invalid
3 Fault 0: no faults 1: fault
4 Enable voltage 1: valid 0: invalid
5 Quick stop 0: valid 1: invalid
Power-on and running
6 1: valid 0: invalid
allowed
7 Warning 1: valid 0: invalid
8 Factory-defined
Function
L 0: non-CANopen mode
description 9 Remote control

—_

10 Target reached

0: target speed is not reached

—

: target speed reached

exceeds the limit

Software internal position

limit of the software

the software

12 Zero-speed signal

0: user speed is non- zero;

1: user speed is zero

13~14 | NA

e

: CANopen remote control mode

0: position command or feedback

does not reach the internal position

1: position command or feedback

reaches the internal position limit of
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0: home return is not performed
or not completed

15 Home return completed
1: home return is completed and the

reference point has been found

In profile velocity mode, the velocity command is changed immediately, and its timing sequence

diagram is shown in Figure 9-16.

0 1000 2000
e v D> @D <G
command value 3
a b |
Speed
T
4

Figure 9-16 Timing sequence for profile velocity mode operation

Running steps corresponding to the order shown in Figure 9-16 are shown in the below:

Speed
After the speed command is given, the servo-controlled motor
1 command
runs at the set speed
giving
Speed
After the speed command changes, the servo-controlled motor
2 command
changes speed to the set speed
change

9.2.9.3 Profile Torque Mode (PT)
In profile torque mode, the master sends the target torque command 6071h and torque ramp constant
6087h to the servo drive, and the torque regulator is performed internally by the servo drive. When the

speed reaches the maximum speed limit, it will enter the speed regulation phase.
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Target torque 0x6071
Speed limit 0x607F Torque M
Torque smoothing control
constant 0x6087
Actual torque value 0x6077 S>
Actual speed value 0x606C
<
Y
Actual position value 0x6064
<
Figure 9-17 Timing sequence for profile torque mode operation
Related object dictionaries:
0x603F 00y Error code RO UINT16 - 0~65535
0x6040 00y Control word RW UINT16 - 0~65535
0x6041 00y Status word RO UINT16 - 0~65535
0x6060 00y Running mode RW INT8 - 0~10
0x6061 004 Mode display RO INTS8 - 0~10
00y, Real speed Command
0x606C RO INT32 -
feedback unit/s
0x6071 00p Target torque RW INT16 0.1% -3000~3000
00y, Maximum
0x6072 RW UINT16 0.1% 0~3000
torque
00y, Torque
0x6074 RO INT16 0.1% -
command
0x6077 00y, Real torque RO UINTI16 1% -
00, Torque ramp
0x6087 RW UINT32 0.1%/s 0~(2%2-1)
time

The steps for the profile torque mode are shown in the following table:

Profile torque 1 6071h=50 0x0250

parameter 2 6087h=50 0x0250

[*1
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assignment
Control mode
6060h= 0x04 0x0250
selection
6040h= 0x06 0x0231
Servo enabling 6040h= 0x07 0x0233
6040h= 0xOF 0x0637

Description of control word 6040h and status word 6041h in the profile torque mode:

Index 6040n
Name Control word
Object
VAR Data type Uint16 Data range 0~65535
structure
Factory
Mapping Y Access RW 0
setting
Bit definition of the control word:
0 Switch on 0: invalid; 1: valid
1 Enable voltage 0: invalid; 1: valid
2 Quick stop 1: invalid; 0: valid
Enable
3 0: invalid; 1: valid
operation
Function 4~6 NA
description bit7 rising edge is valid;
7 Fault reset bit7 is held to 1, and all other control
commands are invalid
8 Halt 0: invalid; 1: valid
9~10 NA
11~15 Factory-defined
Note: Each bit in the control word needs to be used together with other bits to form a
control command.

a1
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Index 6041n
Name Status word
Object
VAR Data type Uint16 Data range 0~65535
structure
Factory
Mapping Y Access RO 0
setting
Bit definition of a status word:
0 Switch on 1: valid 0: invalid
1 Wait to enable servo 1: valid 0: invalid
2 Enable operation 1: valid 0: invalid
3 Fault 0: no faults 1: fault
4 Enable voltage 1: valid 0: invalid
5 Quick stop 0: valid 1: invalid
Power-on and running
6 1: valid 0: invalid
allowed
7 Warning 1: valid 0: invalid
Function
8 Factory-defined
description
0: non-CANopen mode
9 Remote control
1: CANopen remote control mode
10 NA
0: position command or feedback does
not reach the internal position limit of
Software internal
the software
11 position exceeds the
1: position command or feedback
limit
reaches the internal position limit of
the software
12~14 NA
15 Home return completed 0: home return is not performed

K
N
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or not completed
1: home return is completed and the

reference point has been found

9.2.9.4 Homing mode (HM)

The homing mode is used to find the mechanical home point and the position relationship between the
mechanical home point and mechanical zero point.

Mechanical home: a fixed position on the machinery, corresponding to a certain determined home
position signal switch.

Mechanical zero: mechanical zero point = mechanical home + 0x607C (home offset), if 0x607C = 0,
the mechanical zero point is equal to the mechanical home point.

The servo drive will stop at the mechanical zero point after the home return return is completed, and
adjust the position relationship between the mechanical home point and the mechanical zero point by setting

the value of 0x607C in the object dictionary.
0x6099 : 01(Search deceleration point speed)
0x6099 : 02(Search Home point speed)

0x607F
(Max. profile speed)

Max. motor speed Max. motor speed
(command unit), (rpm )
0x609A

(Home return acceleration / deceleration )

A

0x60C5 (Max. profile acceleration)

0x6098 0x60C6(Deceleration)
(Home return method)
0x607C
(Home offset) ™
> Home Position Torque

return control control
»
A

Actual torque value 0x6077

Actual speed value 0x606C

<

Actual position value 0x6064

Figure 9-18 Homing mode control diagram

The conversion of user unit and encoder unit in home return mode via 0x6091 is illustrated as follows:

Ex
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0x60FC (Motor position command 0x6062 (User position command)
>

»

0x6064 (User position feedback )

»
»

0x6063 (Motor position feedback)

Motor position deviation 0X60F4 (User position deviation )
»

»

0x6091:01
0x6091:02

The relationship between 0x6063 (motor position feedback) and 0x6064 (user position feedback):

0x6091(gear ratio)=

0x6063(encoder unit)=0x6064(command unit) x

0x6091:01 » [ Pn204j
0x6091:02 \ Pn206

The relationship between 0x6099-01 (search deceleration point speed), 0x6099-02 (search home speed)

and the corresponding maximum speed of the motor after transformation exists as follows:

0x6099 : 01(Search deceleration point speed)
0x6099 : 02(Search Home point speed)

0x607F
(Max. profile speed)

Max. motor speed

(rpm)
S

Max. motor speed
(command unit)

The relationship between motor speed (rpm) and load shaft speed (command unit/s):

0x6091:01

0x6091:02 , a1
encoder resolution

load shaft speed x

Motor speed (rpm)=

Example: The gear ratio is set to 1:1, and a 23-bit motor is used.

Motor speed = 500rpm (0x6099 (load shaft speed)) =500 838:608 =69905066 (command unit / s)
. . . . . 0x60C5
The relationship exists between 0x609A (home return acceleration/deceleration) and OX6OCE

(maximum profile acceleration/deceleration):

[#3]
N
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Ox609A

(Home return acceleration and deceleration>‘
L

0x60C5 (Max. acceleration of the profile )

0x60C6 (deceleration)

Example: The gear ratio is set to 1:1, and a 23-bit motor is used.
8388608
6

Motor acc./dec. = 500rpm/s (load shaft speed) = 500 x =69905066 (command unit / s° )

Related object dictionaries

0x603F 00n Error code RO UINT16 - 0~65535

0x6040 00y Control word RW UINT16 - 0~65535
0x6041 00n Status word RO UINT16 - 0~65535
0x6060 00 Running mode RW INTS - 0~7
0x6061 00n Mode display RO INT8 - 0~7
0x6064 00 User position feedback RO INT32 Command unit -
0x606C 00 Real speed feedback RO INT32 Command unit/s -
0x6098 00n Home return method RW INT8 - 1~35

High-speed search for
0l RW UINT32 Command unit/s 0~(232-1)
deceleration position
0x6099

Low speed search for
024 RW UINT32 Command unit/s 0~(232-1)
home signal

Home return
0x609A | 00, | acceleration/deceleratio | RW UINT32 Command unit/s?> | 0~(2%2-1)

n

Description of control word 6040h and status word 604 1h in the homing mode:

Index 6040y

Name Control word

Ex
193]
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Object
VAR Data type Uint16 Data range 0~65535
structure
Factory
Mapping Y Access RW 0
setting
Bit definition of the control word:
0 Switch on 0: invalid; 1: valid
Enable
1 0: invalid; 1: valid
voltage
2 Quick stop 1: invalid; 0: valid
Enable
3 0: invalid; 1: valid
operation
0: home return not enabled;
Function Enable home 0—1: home return enabled;
4
description return 1: home return in operation;
1—0: halt home return
5~6 NA
bit7 rising edge is valid;
7 Fault reset bit7 is held to 1, and all other control
commands are invalid
8 Halt 0: invalid; 1: valid
9~10 NA
Factory-
11~15
defined

il
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Index 6041n
Name Status word
Object
VAR Data type Uint16 Data range 0~65535
structure
Factory
Mapping Y Access RO 0
setting
Bit definition of a status word:
0 Switch on 1: valid 0: invalid
1 Wait to enable servo 1: valid 0: invalid
2 Enable operation 1: valid 0: invalid
3 Fault 0: no faults 1: fault
4 Enable voltage 1: valid 0: invalid
5 Quick stop 0: valid 1: invalid
Power-on and running
6 1: valid 0: invalid
allowed
7 Warning 1: valid 0: invalid
Function 8 Factory-defined
description 0: non-CANopen mode
9 Remote control
1: CANopen remote control mode
0: target position is not
10 Target reached
1: target position is reached
0: position command or feedback does not
Software internal reach the internal position limit of the
11 position exceeds the software
limit 1: position command or feedback reaches the
internal position limit of the software
Home return 0: home return not completed
12
completed 1: home return completed
13 Home return error 0: no error occurred;
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1: home return error at the origin

14 NA
0: home return is not performed or not
Home return completed
5 completed 1: home return is completed and the reference

point has been found

The steps to turn on the home return mode are shown below:

0 609Ah=1000 0x0250
Home return
1 6099:01h =1000 0x0250
parameter
2 6099:02h = 100 0x0250
assignment
3 6098h=0x01 0x0250
Control mode
4 6060h=0x06 0x0250
switching
5 6040h= 0x06 0x0231
6 6040h= 0x07 0x0233
Servo enabling
7 6040h= 0xOF 0x0637
8 6040h= 0x1F 0x0237
Home found 10 6040h= 0x1F 0x9637

9.2.7.5 Interpolation Mode (IP)

In interpolation position mode, the upper computer sends a position value (corresponding to the object

dictionary [0x60C1]) during every synchronization cycle, which takes the value of the object dictionary

0x60C1 as the absolute position. After the servo drive receives the interpolated position value in the first cycle,

it starts to plan the curve path; when the second cycle comes and a new position value is sent, the path curve

planned in the previous cycle is sent to the servo unit for running, and at the same time, it starts to plan a new

position curve.
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Absolute position 0x60C1_1

Curve Position Torque

Interpolation period 0x60C2_01 planning control control
Cycle unit 0x60C2_02

Actual torque value 0x6077

Actual speed value 0x606C

-

-t

Actual position value 0x6064

-

-t

Figure 9-19 Interpolation mode control block diagram

The conversion of user unit and encoder unit in interpolation mode via 0x6091 is illustrated below:

0x60FC (Motor position command 0x6062 (User position command)
> >

0x6063 (Motor position feedback)) 0x6064 (User position feedback)

»
»

Motor position deviation 0x60F4 (User position deviation )
»

»

As shown in Figure 9-20, at the moment t0, the upper computer sends an interpolated position command
value, and the servo drive plans the motion trajectory POSO0 according to the received interpolated position
value and sends the motion trajectory POSO to the execution unit at the moment t1, and at the same time plans
the motion trajectory POS1 according to the new interpolated position value. At t2 the motion trajectory POS1
is executed again and at the same time the motion trajectory POS2 is planned and so on. The drive always
plans the motion trajectory at the current moment for the next moment to ensure the smooth operation of the

Servo motor.

Position

- ! T
‘ | R
o > ©2
Position cycle B3
Sync cycle <————

Figure 9-20 Interpolation position diagram

As shown in Figure 9-18, at the moment t0, the upper computer sends an interpolated position
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command value, and the servo drive plans the motion trajectory POS0 according to the received interpolated
position value and sends the motion trajectory POSO to the execution unit at the moment t1, and at the same
time plans the motion trajectory POS1 according to the new interpolated position value. At t2 the motion
trajectory POS1 is executed again and at the same time the motion trajectory POS2 is planned and so on. The
drive always plans the motion trajectory at the current moment for the next moment to ensure the smooth

operation of the servo motor.

Related object dictionaries:

0x603F 00y Error code RO UINT16 — 0~65535
0x6040 00y Control word RW UINT16 — 0~65535
0x6041 00y Status word RO UINT16 — 0~65535
0x6060 00y Running mode RW INT8 — 0~7
0x6061 00n Mode display RO INTS8 — 0~7
User position
0x6064 00y RO INT32 Command unit | -23'~(23'-1)
feedback

Excessive position
0x6065 00n RW UINT32 Command unit | 0~(232-1)
deviation threshold

Position reach

0x6067 00y RW UINT32 Command unit | 0~(232-1)
threshold
0x6068 00 Position reach time RW UINT16 0.1ms 0~65535
0x607A | 00, | Target position RW INT32 Command unit | -23'~(23'-1)
0lp | Min. software limit RW INT32 Command unit | -23'~(23'-1)
0x607D
02, | Max. software limit RW INT32 Command unit | -23'~(23'-1)
Absolute
0x60C1 01y RW INT32 Command unit | -23'~(23!-1)
interpolation position
01y Interpolation cycle RW UINT8 — 1~20
0x60C2 Interpolation cycle
024 RW INT8 — -3
unit

Description of control word 6040h and status word 6041h in interpolation mode:
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Index 6040n
Name Control word
Object
VAR Data type Uint16 Data range 0~65535
structure
Mapping Y Access RW Factory setting 0
Bit definition of the control word:
0 Switch on 0: invalid; 1: valid
1 Enable voltage 0: invalid; 1: valid
2 Quick stop 1: invalid; 0: valid
3 Enable operation | 0:invalid; 1: valid
Enable
0: halt interpolation;
4 interpolation
1: enable interpolation
Function mode
description 5~6 NA
bit7 rising edge is valid;
7 Fault reset bit7 is held to 1, and all other control
commands are invalid.
8 Halt 0: invalid; 1: valid
9~10 NA
11~15 Factory-defined

Note: Each bit in the control word needs to be used together with other bits to form a

control command.

Index 6041
Name Status word
Object
VAR Data type Uint16 Data range 0~65535
structure
Mapping Y Access RO Factory setting 0
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Bit definition of a status word:

0 Switch on 1: valid 0: invalid
1 Wait to enable servo 1: valid 0: invalid
2 Enable operation 1: valid 0: invalid
3 Fault 0: no faults 1: fault

—_

4 Enable voltage : valid 0: invalid

(=1

5 Quick stop :valid 1: invalid

Power-on and running

(=)
—_

: valid 0: invalid
allowed

—_

7 Warning : valid 0: invalid

8 Factory-defined

0: non-CANopen mode
X 9 Remote control
Function 1: CANopen remote control mode
description 0: target position is not

10 Target reached

—

: target position is reached

0: position command or feedback does

not reach the internal position limit of the
Software internal position
11 software
exceeds the limit
1: position command or feedback reaches

the internal position limit of the software

0: interpolation mode not enabled;

12 Enable interpolation mode
1: interpolation mode enabled
13~14 | NA
0: home return is not performed or
not completed
15 Home return completed

1: home return is completed and the

reference point has been found

The interpolation command value is planned by the upper computer planning during each
synchronization cycle, and sends it through PDO to the servo driver to control the motor running. The

interpolation mode is shown in the following table:
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Interpolation cycle 0 60C2_01h =200 (or 0xC8) 0x0250
assignment 1 60C2_02h = -3 (or 0xFD) 0x0250
Interpolation position

2 60C1h=10000 0x0250

assignment
Control mode selection 3 6060h= 0x07 0x0250
4 6040h= 0x06 0x0231
5 6040h= 0x07 0x0233

Servo enabling

6 6040h= 0xOF 0x0637
7 6040h= 0x1F 0x0237
Positioning completed 8 6040h= 0x1F 0x0637

9.2.10 Object Dictionary

9.2.10.1 Object Properties Description

Explanation of terms

Index: specifies the position of each object in the object dictionary, in hexadecimal (h).

Data type: See Table 9-28 for details.

Table 9-28 Data type description

Int8 -128~127 1 byte
Uint8 0~255 1 byte
Int16 -32768~+32767 2 bytes
Uint16 0~65535 2 bytes
Int32 -2147483648~+2147483647 4 bytes
Uint32 0~4294967295 4 bytes
String ASCII -

"Read/Write type": please refer to Table 9-29 for details.

Table 9-29 Read/Write type description

RW Read and write

WO Write only

RO Read only
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‘ CONST ‘ Constant, read only ‘

"Object structure": please refer to Table 9-30 for details.

Table 9-30 Description of the object structure

VAR Simple values containing the data types in Table 3-1 7
ARR Data blocks of the same type 8
REC Data blocks of different types 9

9.2.10.2 1000h Group Object List

1000h - Device type VAR Uint16 RO N
1001h - Error register VAR Uint8 RO N
- Predefined error field ARR Uint32 RO N
1003h 00 Number of errors VAR Uint8 RW N
01~04p, Error field VAR Uint32 RO N
1005h - COB-ID SYNC message VAR Uint32 RW N
1006h - SYNC cycle VAR Uint32 RW N
100Ch - Node guarding time VAR Uint16 RW N
100Dh - Lifetime factor VAR Uint8 RW N
- Save parameter ARR Uint32 RW N
Maximum subindex
1010h 00 VAR Uint8 RO N
supported
02, Save all object parameter VAR Uint16 RW N
- Restore default parameter ARR Uint32 RW N
1011h 00, Maximum subindex VAR Uint8 RO N
02, Restore all default parameter | VAR Uint16 RW N
1014h - COB-ID emergency message | VAR Uint32 RW N
- Consumer heartbeat time ARR - -

1016h 00y Maximum subindex VAR Uint8 RO N
() Consumer heartbeat time VAR Uint32 RW N
1017h - Producer heartbeat time VAR Uint16 RW N

1018h - Device object description REC - - -

N
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00y Maximum subindex VAR Uint8 RO N
01n Manufacturer ID VAR Uintl6 RO N
024 Device code VAR Uintl6 RO N
03y Device revision number VAR Uintl6 RO N
- Error behavior object ARR - - -
102%h 00n Maximum subindex VAR Uint8 RO
0ln Communication error VAR Uint8 RW
- SDO server parameter ARR - - -
00n Maximum subindex VAR Uint8 RO N
1200h
0ln Client-to-Server COB-ID VAR Uint32 RW N
02p Server-to-Client COB-ID VAR Uint32 RW N
- RPDO1 mapping parameter REC - - -
00 RPDOI1 maximum subindex VAR Uint8 RO N
1400h
0ln RPDO1 COB-ID VAR Uint32 RW N
024 RPDOI1 transmission type VAR Uint8 RW N
- RPDO2 mapping parameter REC - - -
005 RPDO2 maximum subindex VAR Uint8 RO N
oth 0ln RPDO2 COB-ID VAR Uint32 RW N
024 RPDO2 transmission type VAR Uint8 RW N
- RPDO3 mapping parameter REC - - -
00n RPDO3 maximum subindex VAR Uint8 RO N
1oz 0ln RPDO3 COB-ID VAR Uint32 RW N
024 RPDO3 transmission type VAR Uint8 RW N
- RPDO4 mapping parameter REC - - -
00y RPDO4 maximum subindex VAR Uint8 RO N
1403h
01y RPDO4 COB-ID VAR Uint32 RW N
024 RPDO4 transmission type VAR Uint8 RW N
- RPDOI mapping parameter REC - - -
00 RPDO1valid mapping No. VAR Uint8 RW N
1600h
01ln RPDO1 mapping object 1 VAR Uint32 RW N
024 RPDO1 mapping object 2 VAR Uint32 RW N
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03y RPDO1 mapping object 3 VAR Uint32 RW
044 RPDO1 mapping object 4 VAR Uint32 RW
- RPDO2 mapping parameter REC - - -
00 RPDO2 valid mapping No. VAR Uint8 RW N
01n RPDO2 mapping object 1 VAR Uint32 RW N
1ooth 02p RPDO2 mapping object 2 VAR Uint32 RW N
03n RPDO2 mapping object 3 VAR Uint32 RW N
04p RPDO2 mapping object 4 VAR Uint32 RW N
- RPDO3 mapping parameter REC - - -
00y RPDO3 valid mapping No. VAR Uint8 RW N
01y RPDO3 mapping object 1 VAR Uint32 RW N
oo 024 RPDO3 mapping object 2 VAR Uint32 RW N
03y RPDO3 mapping object 3 VAR Uint32 RW N
04y, RPDO3 mapping object 4 VAR Uint32 RW N
- RPDO4 mapping parameter REC - - -
00n RPDO4 valid mapping No. VAR Uint8 RW N
01n RPDO4 mapping object 1 VAR Uint32 RW N
toosh 024 RPDO4 mapping object 2 VAR Uint32 RW N
03y RPDO4 mapping object 3 VAR Uint32 RW N
044 RPDO4 mapping object 4 VAR Uint32 RW N
- TPDOI1 parameter REC - - -
00n TPDO!1 maximum subindex VAR Uint8 RO N
(U TPDO1 COB-ID VAR Uint32 RW N
1800h 024 TPDOI transmission type VAR Uint8 RW N
03p, Inhibit time VAR Uint16 RW N
04y, NA VAR Uint8 RW N
05h Event timer VAR Uint16 RW N
- TPDO2 parameter REC - - -
00 TPDO2 maximum subindex VAR Uint8 RO N
eoth (U TPDO2 COB-ID VAR Uint32 RW N
024 TPDO?2 transmission type VAR Uint8 RW N

00
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03n Inhibit time VAR Uint16 RW
04y NA VAR Uint8 RW
05n Event timer VAR Uintl6 RW
- TPDO3 parameter REC - - -
00, TPDO3 maximum subindex VAR Uint8 RO N
0ln TPDO3 COB-ID VAR Uint32 RW N
1802h 024 TPDO3 transmission type VAR Uint8 RW N
03n Inhibit time VAR Uint16 RW N
04y, NA VAR Uint8 RW N
05n Event timer VAR Uint16 RW N
- TPDO4 parameter REC - - -
00 TPDO1 maximum subindex VAR Uint8 RO N
0ln TPDO4 COB-ID VAR Uint32 RW N
1803h 024 TPDO4 transmission type VAR Uint8 RW N
03n Inhibit time VAR Uint16 RW N
04y NA VAR Uint8 RW N
05n Event timer VAR Uint16 RW N
- TPDO1 mapping parameter REC - - -
00 TPDO1 valid mapping No. VAR Uint8 RW N
01n TPDO1 mapping object 1 VAR Uint32 RW N
1A00h
024 TPDO1 mapping object 2 VAR Uint32 RW N
03y TPDO1 mapping object 3 VAR Uint32 RW N
044 TPDO1 mapping object 4 VAR Uint32 RW N
- TPDO4 mapping parameter REC - - -
00 TPDO?2 valid mapping No. VAR Uint8 RW N
01n TPDO2 mapping object 1 VAR Uint32 RW N
1AO1h
024 TPDO2 mapping object 2 VAR Uint32 RW N
03y TPDO2 mapping object 3 VAR Uint32 RW N
04y TPDO2 mapping object 4 VAR Uint32 RW N
- TPDO3 mapping parameter REC - - -
1A02h
00y TPDO3 valid mapping No. VAR Uint8 RW N
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01n TPDO3 mapping object 1 VAR Uint32 RW N
02p, TPDO3 mapping object 2 VAR Uint32 RW N
03y TPDO3 mapping object 3 VAR Uint32 RW N
04y, TPDO3 mapping object 4 VAR Uint32 RW N
- TPDO4 mapping parameter REC - - -
00, TPDO4 valid mapping No. VAR Uint8 RW N
01n TPDO4 mapping object 1 VAR Uint32 RW N
1A03h
02, TPDO4 mapping object 2 VAR Uint32 RW N
03, TPDO4 mapping object 3 VAR Uint32 RW N
04y TPDO4 mapping object 4 VAR Uint32 RW N

2000h group object dictionary is the mapping of internal parameters of the drive. The object
dictionaries 2000h~2007h correspond to the parameter groups of PnOxx~Pn7xx respectively; 2E00h~2E03h
correspond to the monitoring parameters of UnOxx~Un3xx. The specific function code of the drive
corresponds to the sub-index of the object dictionary of the 2000h group, and the specific correspondence
rule is that the last two digits of the function code plus 1 is the corresponding object dictionary sub-index.

The following table shows the correspondence between the 2000h object dictionary index number and
the function code of the drive, the specific meaning of the function code is detailed in “Chapter 7 Pn

Parameters” and “Chapter 7 Un Monitoring Parameters”.

- PnOxx basic control parameters - -

004 Maximum subindex supported Uint8 RO N

01y Pn000: function selection basic switch 0 Uint16 RW N

024 Pn001: function selection basic switch 1 Uint16 RW N

2000h 03, Pn002: motor rotation direction selection Uint16 RW N
RW N

82y Pn081: native communication format Uintl6 RW N

Pn085: Communication writing function code
86n Uint16 RW N

storage EEPROM selection

- Pnlxx gain parameter - -

2001h 00, Maximum subindex supported Uint8 RO

0ln Pn100: rotational inertia ratio Uintl6 RW
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024 Pnl101: speed loop proportional gain Uint16 RW N
RW N
94 Pn193: maximum gain during advanced tuning Uint16 RW N
- Pn2xx position parameters - - N
00, Maximum subindex supported Uint8 RO N
(1Y Pn200: position command source selection Uint16 RW N
024 Pn201: external pulse input type Uint16 RW N
2002h 03n Pn202: position control function switch 1 Uint16 RW N
044 Pn203: external pulse command multiplier Uint16 RW N
RW N
98 Pn297: absolute zero single-turn value Uint16 RW N
9An Pn299: homing timeout Uint16 RW N
- Pn3xx speed parameters - - N
00y Maximum subindex supported Uint8 RO N
01y Pn300: speed command source selection Intl6 RW N

2003h
024 Pn301: speed command direction Intl6 RW N
RW N
21n Pn320: speed-consistent signal range Uint16 RW N
- Pn4xx speed parameters - - N
00, Maximum subindex supported Uint8 RO N
01n Pn400: torque control switch 1 Uint16 RW N

2004h Pn401: torque command 2nd order low-pass
024 Uint16 RW N
filter cut-off frequency

RW N
31n Pn430: torque control switch 2 Uintl6 RW N
- Pn5xx speed parameters - - N
00 Maximum subindex Uint8 RO N
01 Pn500: jogging speed Uintl6 RW N

2005h
02y Pn502: program JOG operation method Uintl6 RW N
RW N
0% Pn508: program JOG movement speed Uint16 RW N
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- Pn6xx speed parameters - - N
00n Maximum subindex Uint8 RO N
01n Pn600: switching input terminal X filter time Uint16 RW N
2006h 024 Pn601: switching input terminal X1 Uint16 RW N
RW N
Pn630: software giving the status of input
31n Uint16 RW N
terminal (X)
- UnOxx monitoring parameters - - N
00 Maximum subindex Uint8 RO N
01y Un000: motor feedback speed Intl6 RO N
2E00h 02, Un001: command speed Intl6 RO N
RO N
38 Un038: MCU version (sub-version No.) Uintl6 RO N
3%, Un039: FPGA version (sub-version No.) Uintl6 RO N
- Unlxx monitoring parameters - - N
00 Maximum subindex Uint8 RO N
(UM Un100: Input signal monitoring Uint16 RO N
2EO1h 024 Un101: Output signal monitoring Uint16 RO N
064 Unl105: position rectification time Uint16 RO N
RO N
45y Un144: DB load accumulation Uint16 RO N
- Un2xx monitoring parameters - - N
00n Maximum subindex Uint8 RO N
Un203: abnormal parameter function code
04y, Uint16 RO N
2E02h number (Er040)
13n Un212: system monitoring time A (average) Uintl6 RO N
RO N
1An Un219: system monitoring time R (max) Uint16 RO N
- UnSxx monitoring parameters - - N
2E05h 00n Maximum subindex supported Uint8 RO N
124 Un511: U-phase current zero point value Uint16 RO N

~
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13n Un512: V-phase current zero point value Uint16 RO N
- Un6xx: monitoring parameters - - N
00y Maximum subindex supported Uint8 RO N
2E06h
04y Un603: absolute encoder pulses (low 32 bits) Uint32 RO N
061 Un605: absolute encoder pulses (high 32 bits) Uint32 RO N
- Un8xx monitoring parameters - - N
00, Maximum subindex Uint8 RO N
01n Un800: existing fault or warning codes Uint16 RO N
2E08h
024 Un801: warning codes Uintl6 RO N
RO N
43n Un842: Warning log 9 occurrence time Uint32 RO N

o The last two digits of the function codes correspond to the subindex. The function code

Example: when reading or writing to function code Pn299, the corresponding object

is a hexadecimal number, and so is the subindex.

dictionary is 2002: 9Ah.

9.2.10.4 6000h Group Object List

The CANopen6000h group object dictionary assignment is shown in the following table:

603Fh 00n Error code RO Y UINT16 - UINT16
6040h 00n Control word RW Y UINT16 - UINT16
6041h 00n Status word RO Y UINT16 - UINT16
605Ah 00 Quick stop method RwW Y UINT16 UINT16
605Dh 00 Halt stop method RwW Y UINT16 UINT16
6060h 00 Running mode RwW Y INT8 - INT8
6061h 00n Mode display RO Y INT8 - INT8
User position Command
6062h 00 RO Y INT32 INT32
command unit
Motor position
6063h 00, RO Y INT32 Encoder unit | INT32
feedback
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User position Command
6064h 00 RO Y INT32 INT32
feedback unit
Excessive position Command
6065h 00 RW Y UINT32 UINT32
deviation threshold unit
Position reach Command
6067h 00 RW Y UINT32 UINT32
threshold unit
6068h 00n Position reach time RW Y UINT16 0.1ms UINT16
Speed command Command
606Bh 00 RO Y INT32 INT32
value unit/s
Real speed feedback Command
606Ch 00n RO Y INT32 INT32
value unit/s
606Dh 00y Speed reach threshold | RW Y UINT16 0.1rpm UINTI16
Speed reach time
606Eh 00n RW Y UINT16 ms UINT16
window
606Fh 00 Zero-speed threshold RW Y UINT16 0.1rpm UINTI16
Zero-speed time
6070h 00n RW Y UINT16 ms UINT16
window
6071h 00 Target torque RW Y INT16 0.1% INT16
6072h 005 Maximum torque RW Y UINT16 0.1% UINT16
6074h 005 Torque command RO Y INTI16 0.1% INTI16
6075h 00 Rated current RO Y UINT32 mA UINT32
6076h 00 Rated torque RO Y UINT32 mNm UINT32
6077h 00 Real torque RO Y INTI16 0.1% INTI16
6078h 00 Real current RO Y INTI16 0.1% INTI16
Command
607Ah 00y Target position value RW Y INT32 INT32
unit
Command
607Ch 00y Home return bias RW Y INT32 INT32
unit
Command
01 Min. software limit RW Y INT32 INT32
unit
607Dh
Command
024 Max. software limit RW Y INT32 INT32
unit

~l
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Command
607F 00, Max speed limit RW UINT32 UINT32
unit/s
6080h 00 Max. motor speed RW UINT32 rpm UINT32
Profile position target Command
6081h 00 RW INT32 INT32
speed unit/s
Command
6083h 00, Acceleration RW UINT32 UINT32
unit/s?
Command
6084h 00, Deceleration RW UINT32 UINT32
unit/s?
Profile emergency Command
6085h 00n, RW UINT32 UINT32
stop deceleration unit/s?
Motor running profile
6086h 00n, RW INTI16 INT16
type
Torque smoothing
6087h 00n, RW UINT32 0.1%/s UINT32
time
Electronic gear
0ln RW UINT32 - UINT32
numerator
6091h
Electronic gear
02y, RW UINT32 - UINT32
denominator
6098h 00, Home return method RW INTS - INT8
Home return high Command
0ln RW UINT32 UINT32
speed setting unit/s
609%h
Home return low Command
02n RW UINT32 UINT32
speed setting unit/s
Home return
Command
609Ah 00, acceleration/decelerat | RW UINT32 UINT32
unit/s?
ion
Absolute
Command
60C1h 01 interpolation position RW INT32 INT32
unit
value
Interpolation cycle
60C2h 0ln RW UINT8 - UINT8
value
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Interpolation cycle
02 RW Y INT8 - INT8
unit
Max. profile Command
60CSh 00 RW Y UINT32 UINT32
acceleration unit/s?
Max. profile Command
60C6h 00 RW Y UINT32 UINT32
deceleration unit/s?
60EOh 00 Forward torque limit RW UINT16 0.1% UINT16
60E1h 00n Reverse torque limit RW UINTI16 0.1% UINT16
User position Command
60F4h 00n RO Y INT32 INT32
deviation unit
Motor position
60FCh 00n RO Y INT32 Encoder unit | INT32
command
60FDh 00, Digital input status RO UINT32 - UINT32
00, No. of digital output RO UINTS - UINTS
60FEh
01y Digital output status RO UINT32 - UINT32
Profile speed target Command
60FFh 00n RW Y INT32 INT32
value unit/s
Running mode of
6502h 00 RO Y UINT16 - UINT16
servo drive
9.2.10.5 1000h Detailed Object Description
Index 1000n -
Name Device Type
Object VAR Data type Uint16 Data range Uint16
structure
Mapping NO Access RO Factory 0x04020192
setting
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The Device type parameter is used to describe the device subprotocol or application

specification.

Function
Device sub- 402(0x192): device sub-
description 0~15
protocol protocol
16~23 Type 02: servo drive
25~31 Mode Factory-defined
Index 1001n -
Name Error Register
Object VAR Data type Uint8 Data range Uint8
structure
Mapping NO Access RO Factory 0x0
setting
Contain error type information by bit, as shown in the following table:
0 General 4 Communication
Function
1 Current 5 Sub-protocol
description
2 Voltage 6 NA
3 Temperature 7 Factory-defined
When an error occurs, the corresponding bit of the error is "1", and bit 0 must be "1".
Index 1003n -
Name Pro-defined Error Field
Object
ARR Data type Uint32 Data range Uint32
structure
Factory
Mapping NO Access RO -

setting

951
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Name Number of Errors
Object
- Data type Uint8 Data range Uint8
structure
Factory
Mapping NO Access RW 0x0
setting
Function Only 0 can be written here, and all error records are cleared.
description

Name Standard Error Field
Object
- Data type Uint32 Data range Uint32
structure
Factory
Mapping NO Access RO 0x0
setting
When the subindex is 0, it is not readable; when there is an error, the error is stored in
the following format:
Function
MSB LSB
description
Factory error code Standard error code
Index 1005n -
Name COB-ID SYNC Message
Object
VAR Data type Uint32 Data range Uint32
structure
Factory
Mapping NO Access RW 0x80
setting
Only 0x80 and 0x40000080 can be written.
Function
When 0x80 is written, synchronization is off;
description
‘When 0x40000080 is written, synchronization is on.
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The synchronization cycle 1006h must be configured to be non-zero before activating

synchronization.
Index 10061 -
Name Communication Cycle Period
Object
VAR Data type Uint32 Data range Uint32
structure
Factory
Mapping NO Access RW 0x0
setting
Function Cycle time in units of 125us for synchronization.
description
Index 1008h -
Name Manufacturer Device Name
Object
REC Data type Uint8 Data range -
structure
Factory
Mapping NO Access RO Servo Device
setting
Index 100Ah -
Name Software Version
Object
REC Data type Uint8 Data range -
structure
Factory
Mapping NO Access RO Determined by model
setting
Index 100Cn -
Name Guard Time
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Object
VAR Data type Uint16 Data range Uint16
structure
Factory
Mapping NO Access RW 0x0
setting
Function For SYNC only in ms. Used in conjunction with lifetime factor for node protection.
description
Index 100Dy -
Name Life Time Factor
Object
VAR Data type Uint8 Data range Uint8
structure
Factory
Mapping NO Access RW 0x0
setting
Function Must be larger than 1 when used.
description
Index 1010n -
Name Store Parameters
Object
ARR Data type Uint32 Data range Uint32
structure
Factory
Mapping NO Access RW 1
setting
Save parameter is to save the current value to EEPROM, and the next time the
EEPROM is loaded (re-powered, node or communication reset), the saved value will
be loaded.
Function When users need to save a parameter, write "save" according to ASCII code in
description addition to specifying the subindex corresponding to the save area. Other values
written will not save the parameters successfully.
The correspondence of writing is as follows:
MSB LSB
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Hexadecim

65h 76 61h 73h
al

The corresponding subindex read return value indicates how the parameter is saved

in the subindex. Return value format and meaning is as follows:

MSB LSB

NA 0/1 0/1

No automatic saving of parameters, and no
‘ saving of parameters by command
Save parameters by command only, no
! automatic saving
Only save parameters automatically, no
: saving of parameters by command
Save parameters by command and
} automatically

Index 1011n -
Name Restore Default Parameters
Object
ARR Data type Uint32 Data range Unit 32
structure
Factory
Mapping NO Access RW 1

setting
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Restoring default parameters is restoring the default parameters to the EEPROM and
does not take effect immediately. Next time when EEPROM is loaded (power-on,
node or communication reset), the default values (factory settings) are loaded. To
restore the default parameters, in addition to specifying the sub-index of the recovery
area, users need to write "load" according to ASCII code, and writing other values
will not restore the default values successfully.

The correspondence of writing is as follows:
MSB LSB
Hexadecimal 64h 61h 6Fh 6Ch
Function .
The corresponding sub-index read return value indicates the way the sub-index saves
description )
the parameters. Return format and meaning are as follows:
MSB LSB
NA 0/1
Default parameters cannot be
0
restored
Default parameters can be
1
restored
Index 1014n -
Name COB-ID Emergency Message
Object
VAR Data type Uint32 Data range Uint32
structure
Factory
Mapping NO Access RW 0x80+Node-ID
setting
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Function

description

0 on Bit31 means Emergency (EMCY) function is on (servo will send EMCY
command);

1 on Bit31 means Emergency (EMCY) function is off (servo will not send EMCY
command).

MSB LSB

0/1 0x0

11-bits verified COB-ID

When an emergency message takes effect, its COB-ID must be consistent with this

object.

Index 1016n -
Name Consumer Heartbeat Time
Object
ARR Data type Uint32 Data range Uint32
structure
Factory
Mapping NO Access RW
setting
The parameters include the address of the monitored node and the actual consumer
time, and this time must be greater than the heartbeat producer time (in ms) of the
corresponding node. It is not possible to set two consumer times for the same node.
The parameters are as follows:
Function
MSB LSB
description

NA Monitored address

Monitored time

The corresponding sub-index read return value indicates which way the sub-index

restores the default parameters.

Name Entry Number
Object
- Data type Uint8 Data range 1
structure

o0



Communication SD100 Series Servo Drive Manual
Factory
Mapping NO Access RO 1
setting
Function Only 0 can be written, and all error records are cleared.
description

Name Consumer Heartbeat Time
Object
- Data type Uint32 Data range Uint32
structure
Factory
Mapping NO Access RW 0
setting
Function Save all parameters of the object dictionary list.
description
Index 1017w -
Name Producer Heartbeat Time
Object
VAR Data type Uint16 Data range Uintl6
structure
Factory
Mapping NO Access RW
setting
Function Unit (ms).
description
Index 1018h -
Name Device Object Description (Producer Heartbeat Time)
Object
REC Data type Uint16 Data range -
structure
Factory
Mapping NO Access RO
setting

0

9
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Name Entry Number
Object
- Data type Uint8 Data range 3
structure
Factory
Mapping NO Access RO 3
setting

Name Vendor-ID
Object
- Data type Uint16 Data range Uintl6
structure
Factory
Mapping NO Access RO 0xF00002B5
setting
Function A unique number assigned by the CiA.
description

Name Product Code
Object
- Data type Uint16 Data range Uintl6
structure
Factory
Mapping NO Access RO 0x0006
setting
Function The equipment code corresponds to the product series and product model on the
description electronic label, and the correspondence is as follows:
MSB LSB
Product Series Product Model

Name Revision Number

Object
- Data type Uint16 Data range Uint16
structure
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Factory
Mapping NO Access RO -
setting
Correspond to the software version number 100Ah, the specific meaning is as
follows:
Function
MSB LSB
description
Main revision version Sub-revision version
Index 1029, -
Name Error Behavior
Object
ARR Data type Uint8 Data range Uint8
structure
Factory
Mapping NO Access RwW 0x0002
setting
The state control to which the NMT of CANopen communication needs to
automatically shift when different types of errors occur. NMT shifts to different
states according to different values.
Turn to the pre-running status from the current
description 0
running status.
1 Keep the current status.
2 Enter the stop status.
Others NA.

Name Communication Error
Object
- Data type Uint8 Data range Uint8
structure
Factory
Mapping NO Access RW 0
setting

0
g
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Function

description

Communication errors include: NMT error control timeout, PDO length error, and

bus detachment.

Name Largest Sub-index Supported
Object
- Data type Uint8 Data range Uint8
structure
Factory
Mapping NO Access RO 1
setting

Name Communication Error
Object
- Data type Uint8 Data range Uint8
structure
Factory
Mapping NO Access RW 0
setting
Function Communication errors include: NMT error control timeout, PDO length error, and
description bus detachment.
Index 12001 -
Name SDO Server Parameter
Object
REC Data type - Data range -
structure
Factory
Mapping NO Access RO -
setting
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The highest bit is "0" to indicate that the SDO is valid, and the highest bit is "1" to
indicate that the SDO is invalid. The default SDO is always present and is a read-

Function only constant.
description MSB LSB
0/1 0x0 11-bits verified COB-ID

Name Entry Numbers
Object
- Data type Uint8 Data range Uint8
structure
Factory
Mapping NO Access RO 2
setting

Name COB-ID Client — Server(rx)
Object
- Data type Uint32 Data range Uint32
structure
Factory
Mapping NO Access RW 0x600+Node-ID
setting

Name COB-ID Server — Client(tx)
Object
- Data type Uint32 Data range Uint32
structure
Factory
Mapping NO Access RW 0x580+Node-ID
setting

0
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Index 1400,~1403y -
Name RPDO Message COB-ID
Object
REC Data type - Data range -
structure
Factory
Mapping NO Access RW -
setting

Name Largest Sub-index Supported
Object
- Data type Uint8 Data range 0~2
structure
Factory
Mapping NO Access RO 2
setting

Name RPDO COB-ID
Object
- Data type Uint32 Data range Uint32
structure
Factory See Function
Mapping NO Access RW
setting description
Only the highest bit can be changed. "0" indicates that the PDO is valid, and "1"
indicates that the PDO is invalid.
MSB LSB
Function 0/1 0 11-bits verified COB-ID
description Factory setting: (Node-ID default value is 1):

1400h: 0x80000200 + Node-ID
1401h: 0x80000300 + Node-ID
1402h: 0x80000400 + Node-ID
1403h: 0x80000500 + Node-ID
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Name RPDO Reception type
Object
- Data type Uint8 Data range Uint8
structure
Factory
Mapping NO Access RW 0
setting

This value can only be modified when the PDO is invalid.

Different values represent different PDO transmission types, as in the following

table:
Synchronous non-
description 0
cycle
1~240 Synchronous cycle

Asynchronous non-
254,255

cycle

Subindex 1600,~1603y -
Name RPDO Mapping Parameter
Object
REC Data type - Data range -
structure
Factory
Mapping NO Access RW -
setting
This object can be modified only when PDO is off. The total bit length of the
Function
mapped object must not exceed 64 bits, and only per-byte mapping is supported,
description

not per-bit mapping.
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Name Number of valid mapped objects in PDO
Object
- Data type Uint8 Data range 0~4
structure
Factory
Mapping NO Access RW -
setting
Function When writing 0, the other sub-index mapping object is invalid.
description

Name RPDO Mapped Object
Object
- Data type Uint32 Data range Uint32
structure
Factory
Mapping NO Access RW -
setting
The mapped object content, index and sub-index must exist in the object dictionary
list, in writable state and be mappable. Write the corresponding sub-index in the
Function following format:
description MSB LSB

Index

Subindex Object length

RPDO default mapping content:

(1) RPDO1(1600;)

0 1 Map 1 object
1 0x60400010 Control word
(2) RPDO2(1601,)

0 2 Map 2 objects

1 0x60400010 Control word

2 0x60600008 Running mode selection
(3) RPDO3(1602;,)

|

O
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0 2 Map 2 objects
1 0x60400010 Control word
2 0x607A0020 Target position (position command)

(4) RPDOA4(1603,)

I D T P

0 2 Map 2 objects
1 0x60400010 Control word
2 0x60FF0020 Target speed (speed command)

Index 1800,~1803
Name TPDO Communication Parameter
Object
REC Data type - Data range -
structure
Factory
Mapping NO Access RW -
setting
Name Largest Sub-index Supported
Object
- Data type Uint8 Data range 0~4
structure
Factory
Mapping NO Access RO 5
setting
Name TPDO COB-ID
Object
- Data type Uint32 Data range Uint32
structure
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Factory See Function
Mapping NO Access RW
setting description
Only the highest bit can be changed. "0" indicates that the TPDO is valid, and "1"
indicates that the TPDO is invalid.
MSB LSB
Function 0/1 0 11-bits verified COB-ID
description Factory setting: (Node-ID default value is 1):

1800h: 0x80000180 + Node-ID
1801h: 0x80000280 + Node-ID
1802h: 0x80000380 + Node-ID
1803h: 0x80000480 + Node-ID

Name TPDO transmission type
Object
- Data type Uint8 Data range Uint8
structure
Factory
Mapping NO Access RW 255
setting
This value can only be modified when the PDO is invalid. Different values
represent different PDO transmission types, as in the following table:
Synchronous
Function 0
non-cycle
description
Synchronous
1~240
cycle
Asynchronous
255
cycle

Name

Inhibit Time
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Object
- Data type Uint16 Data range Uint16

structure
Factory

Mapping NO Access RW 8
setting

Function This object can be modified only when PDO is off. Unit is 125us.

description Note: The inhibit time is invalid when set to 0.

Name Reserved
Object
- Data type Uint8 Data range Uint8
structure
Factory
Mapping NO Access RwW 0
setting
Name Event Timer
Object
- Data type Uint16 Data range Uint16
structure
Factory
Mapping NO Access RW 2
setting
Function This object can be modified only when PDO is off. Unit is 1ms.
description Note: When set to 0, the time timer is invalid.

Index 1A00,~1A03y
Name TPDO Mapping Parameter
Object
REC Data type - Data range -
structure
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Factory
Mapping NO Access RW -
setting
Function This object can be modified only when PDO is off. The total bit length of the
description mapped object must not exceed 64 bits, and only per-byte mapping is supported,

not per-bit mapping.

Name Number of valid mapped objects in PDO
Object
- Data type Uint8 Data range 0~4
structure
Factory
Mapping NO Access RW -
setting
Function When writing 0, the sub-index mapping object is invalid.
description

Name TPDO Mapped Object (Application Object)
Object
- Data type Uint32 Data range Uint32
structure
Factory
Mapping NO Access RW -
setting
The mapped object content, index and sub-index must exist in the object dictionary
list, in writable state and be mappable.
Function Write the corresponding mapped object in the following format:
description MSB LSB

Subindex

Index Object length

TPDO default mapping content:

(1) TPDO1(1A00,)

1 Map 1 objects
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‘ 1 ‘ 0x60410010 ‘ Status word |
(2) TPDO2(1A01y)
I T I
0 2 Map 2 objects
1 0x60410010 Status word
2 0x60610008 Current running mode
(3) TPDO3(1A02p)
= =
0 2 Map 2 objects
1 0x60410010 Status word
2 0x60640020 Current position
(4) TPDO4(1A03)

0 2 Map 2 objects
1 0x60410010 Status word
2 0x606C0020 Current speed

9.2.10.6 6000h Detailed Object Description

Index 603Fn -
Name Error Code
Object
VAR Data type Uint16 Data range 0~65535
structure
Factory
Mapping Y Access RO -
setting
Function
The fault code is the error that occurred the last time. See the fault list for details.
description

Index 6040, -

[8)

[ © |
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Name Control word
Object
VAR Data type Uint16 Data range 0~65535
structure
Factory
Mapping Y Access RW 0
setting
Bit definition of the control word:
0 Switch on 0: invalid; 1: valid
Enable
1 0: invalid; 1: valid
voltage
2 Quick stop 1: invalid; 0: valid
Enable
3 0: invalid; 1: valid
operation
New position Home
4 rising edge NA | NA | retumn
triggered on
Function
0: non-
description
immediate
4~6 Mode-related
5 update NA | NA NA
1: immediate
update
0:  absolute
position
6 NA | NA NA
1:  relative
position
bit7 rising edge is valid;
7 Fault reset bit7 is held to 1, and all other control commands
are invalid
8 Halt 0: invalid; 1: valid
9~10 NA
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11~15

Factory-
defined

Note: Each bit in the control word needs to be used together with other bits to form a

control command.

Index 6041 -
Name Status Word
Object
VAR Data type Uint16 Data range 0~65535
structure
Factory
Mapping Y Access RO 0
setting
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Function

description

Bit definition of a status word:

0 Switch on 1: valid 0: invalid
1 Wait to enable servo 1: valid 0: invalid
2 Enable operation 1: valid 0: invalid
3 Fault 0: no faults 1: fault
4 Enable voltage 1: valid 0: invalid
5 Quick stop 0: valid 1: invalid
Power-on and running
6 1: valid 0: invalid
allowed
7 Warning 1: valid 0: invalid
8 Factory-defined -
0: non-CANopen mode
9 Remote control
1: CANopen remote control mode
Speed mode:
0: target speed is not reached
1: target speed reached
10 Target reached
Position mode:
0: target position is not
1: target position is reached
0: position command or feedback does not
Software internal reach the internal position limit of the
1 position exceeds the software
limit 1: position command or feedback reaches the
internal position limit of the software
12~1 | Relate to control
3 mode _
14 NA -
0: home return is not performed or not
Home return completed
15 completed 1: home return is completed and the reference
point has been found
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Index 605An -
Name Quick Stop Option Code
Object
VAR Data type Int16 Data range 0~2
structure
Factory
Mapping NO Access RW 2
setting
Free stop, and free running after free stop is
completed.
Ramp stop at deceleration speed set at 6084h (hm:
609Ah), and free running after stop is completed.
Function
Ramp stop at deceleration speed set at 6085h, and
description
free running after stop is completed.
Stop with the deceleration ramp set at 6084h (hm:
609Ah), and keep the shaft locked after the stop is
completed.
Stop with the deceleration ramp set at 6085h, and
keep the shaft locked after the stop is completed.
Index 605Dn -
Name Halt Stop Option Code
Object
VAR Data type Int16 Data range 1~3
structure
Factory
Mapping NO Access RW 1
setting
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Function

description

Ramp stop as setting at 6084h/6087h (hm:609Ah),

! and position is locked after stop is completed.

Ramp stop as setting at 6085h/6087h, and position is
g locked after stop is completed.
3 Emergency torque stop, and position is locked after

stop is completed.

Index 6060n -
Name Modes of Operation
Object
VAR Data type Int8 Data range 0~7
structure
Factory
Mapping Y Access RW 1
setting
Set servo running mode:
0 NA
Function 1 Profile position mode (PP)
description 3 Profile velocity mode (PV)
4 Profile torque mode (PT)
6 Homing mode (HM)
7 Interpolation mode (IP)

Index

6061n

Name

Modes of Operation Display
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Object
VAR Data type Int8 Data range 0~7
structure
Factory
Mapping Y Access RO 0
setting
0 NA
Function 1 Profile position mode (PP)
description 3 Profile velocity mode (PV)
4 Profile torque mode (PT)
6 Homing mode (HM)
7 Interpolation mode (IP)
Index 6062n -
Name Position Command
Object
VAR Data type Int 32 Data range -231~(231-1)
structure
Factory
Mapping Y Access RO 0
setting
Function
Position command value (Unit: Command unit).
description

Index 6063n -
Name Motor Position Feedback (Position Actual Value)
Object
VAR Data type Int32 Data range -231(231-1)
structure
Factory
Mapping Y Access RO 0
setting

100}
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Function

description

Reflect real-time motor absolute position feedback (Unit: Encoder unit).

Index 6064n -
Name User Position Feedback (Position Actual Value)
Object
VAR Data type Int32 Data range -231(231-1)
structure
Factory
Mapping Y Access RO 0
setting
Function Real-time absolute motor position feedback (Unit: Command unit).
description | User position feedback 6064h x Gear ratio (6091h) = Motor position feedback 6063h.
Index 6065n -
Name Excessive Position Deviation Threshold (Following Error Window)
Object
VAR Data type Uint32 Data range 0~(2%'-1)
structure
Factory
Mapping Y Access RW 3840000
setting
Set the excessive position deviation threshold (Unit: Command unit).
If the difference between user position command 6062h and user position feedback
Function
6064h exceeds +6065h, an excessive position deviation fault (ER. d00) occurs.
description
When 6065h is set to 4294967295, the servo does not monitor excessive position
deviation.

Index

6067n -

Name

Position Reach Threshold (Position Window)
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Object
VAR Data type Uint32 Data range 0~(23'-1)
structure
Factory
Mapping Y Access RW 100
setting
Set the threshold value for position reaching (unit: Command unit).
Function The difference between the user position command 6062h and the actual user position
description | feedback 6064h is within £6067h, and the position is considered to be reached when
the time reaches 6068h, and status word 6041 bit10=1 in profile position mode.

Index 6068n -
Name Position Reach Time Window (Position Window Time)
Object
VAR Data type Uint16 Data range 0~65535
structure
Factory
Mapping Y Access RwW 0
setting
Set the time window for judging the validity of the position arrival (unit: 0.1ms).
Function The difference between the user position command 6062h and the actual user position
description | feedback 6064h is within £6067h, and the position is considered to be reached when
the time reaches 6068h, and status word 6041 bit10=1 in profile position mode.

Index 606Bn -
Name User Actual Speed Command (Velocity Demand Value)
Object
VAR Data type Int32 Data range -231(231-1)
structure
Factory
Mapping Y Access RO -
setting
Function
Reflect the actual user speed command (unit: 0.1rpm).
description
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In position-related modes, it reflects the speed command corresponding to the output

of the position regulator;

In speed-related modes, it reflects the input command of the speed regulator.

Index 606Cn -
Name User Actual Velocity Feedback (Velocity Actual Value)
Object
VAR Data type Int32 Data range -231~(231-1)
structure
Factory
Mapping Y Access RO -
setting
Function
Reflect the actual user speed feedback value (unit: Command unit/s).
description
Index 606Dn -
Name Velocity Reach Threshold (Velocity Window)
Object
VAR Data type Uintl6 Data range 0~65535
structure
Factory
Mapping Y Access RW 100
setting
Set the threshold value for speed reaching (unit: 0.1rpm).
When the difference between the target speed 60FFh and the actual user speed 606Ch
Function
is within £606Dh and the time reaches 606Eh, the speed is considered to be reached
description
and status word 604 1h bit10 = 1 in the profile speed mode. Conversely, status word
6061h bit10 =0.
Index 606En -
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Name Velocity Reach Window Time (Velocity Window Time)
Object
VAR Data type Uint16 Data range 0~65535
structure
Factory
Mapping Y Access RW 0
setting
Set the time window (unit: ms) for judging the speed arrival validity.
When the difference between the target speed 60FFh and the actual user speed 606Ch is
Function
within £606Dh and the time reaches 606Eh, the speed is considered to be reached and
description

status word 6041h bit10 = 1 in the profile speed mode. Conversely, status word 6061h
bit10 = 0.

Index 606Fx -
Name Zero-Speed Threshold (Velocity Threshold)
Object
VAR Data type Uint16 Data range 0~65535
structure
Factory
Mapping Y Access RwW 10
setting
Set the threshold to judge whether the user speed is 0 (unit: 1rpm).
User speed feedback 606Ch within £606Fh, and the time reaching 6070h set value
Function
means that the user speed is 0, at this time the status word 6041h bit12 = 1; either of the
description
two conditions nor met means that the user speed is not 0, at this time the status word
6041h bit12 of = 0.
Index 6070 -
Name Zero-speed Window Time
Object
VAR Data type Uint16 Data range 0~65535
structure
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Factory
Mapping Y Access RW 0
setting
Set the time window to judge whether the user speed is 0 (unit: 2ms).
User speed feedback 606Ch within £606Fh, and the time reaching 6070h set value
Function
means that the user speed is 0, at this time the status word 604 1h bit12 = 1; either of the
description
two conditions nor met means that the user speed is not 0, at this time the status word
6041h bit12 of = 0.
Index 6071n -
Name Target Torque
Object
VAR Data type Int16 Data range -5000~5000
structure
Factory
Mapping Y Access RW 0
setting
Function For commanding the target value (unit: 0.1%) in profile torque mode and cycle
description | synchronous torque mode.
Index 6072n -
Name Maximum Torque
Object
VAR Data type Uintl6 Data range -5000~5000
structure
Factory
Mapping Y Access RW 3000
setting
Function
Set the maximum output torque value of the servo (unit: 0.1%).
description




Communication SD100 Series Servo Drive Manual
Index 6074n -
Name Torque Command (Torque Demand Value)
Object
VAR Data type Uint16 Data range -5000~5000
structure
Factory
Mapping Y Access RO -
setting
Function
Display the current torque command (unit: 0.1%).
description

Index 6075n -
Name Motor Rated Current
Object
VAR Data type Uint 32 Data range Uint 32
structure
Factory
Mapping Y Access RO 0
setting
Function The rated current (in mA) on the motor nameplate. All current-related parameters are
description | related to this parameter.

Index 6076n -
Name Motor Rated Torque
Object
VAR Data type Uint32 Data range Uint32
structure
Factory
Mapping Y Access RO 0
setting
Function The rated torque (in mNm) on the motor nameplate. All torque related parameters are
description | related to this parameter.

00
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Index 6077n -
Name Motor feedback torque (Motor actual torque)
Object
VAR Data type Int16 Data range Intl6
structure
Factory
Mapping Y Access RO 0
setting
Function
Reflect the instantaneous torque output of the servo motor (unit: 0.1%).
description
Index 6078n -
Name Instantaneous current output (Current actual value)
Object
VAR Data type Int16 Data range Int16
structure
Factory
Mapping Y Access RO 0
setting
Function
Reflect the instantaneous current output of the servo motor (unit: 0.01A).
description
Index 607An -
Name Target Position
Object
VAR Data type Int32 Data range -231(231-1)
structure
Factory
Mapping Y Access RW 0
setting
Set the servo target position (unit: Command unit) in profile position mode.
Function
‘When control word 6040h bit6 is 0, 607Ah is the absolute target position of the current
description

segment;
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When control word 6040h bit6 is 1, 607Ah is the target incremental displacement of the
current segment.

Index 607Cn -
Name Home Offset
Object
VAR Data type Int32 Data range -231~(231-1)
structure
Factory
Mapping Y Access RW 0
setting
In the position-related control mode, the mechanical zero-point deviates from the physical
position of the motor origin (unit: Command unit).
Mechanical zero point = mechanical home position + 607Ch (home offset). When set to
Function 0, the home point is not offset.
description Mechanical home 607Cb
Mechanical
zero point
Index 607Dn -
Name Software Absolute Position Limit (Software position Limit)
Object
ARR Data type Int32 Data range Int32
structure
Factory
Mapping Y Access RW 0
setting

108




SD100 Series Servo Drive Manual

Communication

Function

description

Set the minimum and maximum value of the software absolute position limit.

Minimum absolute position limit = (607D-01h)

Maximum absolute position limit = (607D-02h)

Software absolute position limit setting:

1. When both (607D-01h) and (607D-02h) are set to the default value, the software limit

is invalid.

2. When the minimum absolute position limit (607D-01h) is greater than the maximum
absolute position limit (607D-02h), the software internal automatically adjust its
value.

3. When the position command or position feedback reaches the software limit value,
the servo will take the position limit as the target position in position mode, and stop
when it reaches the position limit, and then prompt the over-travel warning.

Input reverse command to exit position exceeding state of motor.

4. Absolute position limit is relative to the motor feedback position 6064h (user unit).

Name Subindex Number
Object
VAR Data type Uint8 Data range 2
structure
Factory
Mapping Y Access RO 2
setting

Name Minimum Software Absolute Position Limit (Min. Position Limit)
Object
VAR Data type Int32 Data range Int32
structure
Factory
Mapping Y Access RW 223
setting

Name

Maximum Software Absolute Position Limit (Max. Position Limit)
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Object
VAR Data type Int32 Data range Int32
structure
Factory
Mapping Y Access RW 231
setting
Index 607En -
Name Command Polarity
Object
VAR Data type Uint8 Data range Int8
structure
Factory
Mapping Y Access RwW 0
setting
Set the polarity of position command, speed command and torque command.
MSB LSB
Position Speed polarity Torque NA
Function
polarity polarity
description
Bit7 = 1, standard position mode, reverses the motor as the position command x (-1).
In profile position mode and synchronous cycle position mode, the position command
and target position are reversed.
Bit6 = 1, speed mode, speed command (60FFh) x (-1), reverse the motor.
Bit5 = 1, torque mode, torque command x (-1).
Index 607Fn -
Name Max. Profile Velocity
Object
VAR Data type Uint32 Data range 0~(2%2-1)
structure
Factory
Mapping Y Access RW 838860800

setting
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Set the maximum running speed (unit: Command unit/s).
The set value is valid when the slave speed command is changed.
funetton Max profile speed(rpm) = 607Fh :gzig;: X 6
description encoder resolution
Note: in various modes, the maximum running speed is limited by the function code
Pn318 in addition to the 607Fh limit. The smaller of the two is taken as the limit.
Index 6080n -
Name Max. Motor Speed
Object
VAR Data type Uint32 Data range 0~(23%-1)
structure
Factory
Mapping Y Access RW Max Speed Limit
setting
Function The maximum allowable running speed of the motor can be obtained from the servo
description | motor manual (unit: rpm).
Index 6081n -
Name Position Profile Velocity
Object
VAR Data type Uint32 Data range 0~(2%21)
structure
Factory
Mapping Y Access RW 8388608
setting
The running speed (in command unit/s) reaches the speed of uniform section after the
Function . . Lo o,
completion of acceleration section in profile position mode.
description 6081 x L0t
_ 6091:02h
Motor speed(rpm) = Encoder resolution x 60
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Index 6083n -
Name Profile Acceleration
Object
VAR Data type Uint32 Data range 0~(232-1)
structure
Factory
Mapping Y Access RW 83886080
setting
Set the acceleration (unit: Command unit/s?) during profile position mode and profile
speed mode.
In position profile mode, the change is effective before this segment command is
Function
triggered, and after this segment command is triggered, it is valid when the current
description
segment is finished.
In profile speed mode, it takes effect immediately.
When the parameter is set to 0, it is forced to 1 internally by the software.
Index 60841 -
Name Profile Deceleration
Object
VAR Data type Uint32 Data range 0~(2%%1)
structure
Factory
Mapping Y Access RW 83886080
setting
Set the deceleration (unit: command unit/s) during profile position mode and profile
Function speed mode.
description | In profile speed mode, it takes effect immediately.
When the parameter is set to 0, it is forced to 1 internally by the software.
Index 6085 -
Name Quick Stop Deceleration
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Object
VAR Data type Uint32 Data range 0~(232-1)

structure
Factory

Mapping Y Access RW 2147483647
setting

Function Valid when quick stop 6040h: bit2=0 and when 605Ah (Quick stop mode) = 2, it runs at

description | the speed of deceleration section.

Index 6086n -
Name Motion Running Profile Type
Object
VAR Data type Int16 Data range Int16
structure
Factory
Mapping Y Access RwW 0
setting
Function
Profile type of motor position command or speed command
description
Index 6087n -
Name Torque Ramp Time
Object
VAR Data type Uint32 Data range 0~65535
structure
Factory
Mapping Y Access RW 1000
setting
Set the torque command acceleration in profile torque mode, which indicates the torque
command increment per second (0.1%/s).
Function
In contour torque mode, a deceleration stop will be performed by 6087h for quick stop
description

605Ah=1 or 2, or halt stop 605Dh=1 or 2.

The parameter will be forced to convert to 1 when set to 0.
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Index 6091n -
Name Gear Ratio
Object
ARR Data type Uint32 Data range Uint32
structure
Factory
Mapping Y Access RW -
setting
Position factor is used to establish a user-specified proportional relationship between
load displacement and motor displacement:
Motor displacement (motor unit)
= load displacement (user unit) X position factor
The setting of the position factor is related to the mechanical reduction ratio, the
Function parameters related to the mechanical dimensions, and the motor resolution.
description | The calculations are as follows:

motor resolution X gear ratio

Position factor =
osttion factor load feeding

The gear ratio setting of 6091h is in series with the gear ratio settings of Pn204 and Pn206.
The setting of the electronic gear ratio in the CAN model:

Pn204 y 6091:01h
Pn206  6091:02h

Gear ratio =

Name Subindex Number
Object
VAR Data type Uint8 Data range 2
structure
Factory
Mapping Y Access RO 2
setting

Name

Motor Resolution
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Object
VAR Data type Uint32 Data range Uint32
structure
Factory
Mapping Y Access RW 1
setting

Name Shaft Resolution
Object
VAR Data type Uint32 Data range Uint32
structure
Factory
Mapping Y Access RW 1
setting
Index 60981 -
Name Homing Mode
Object
VAR Data type Int8 Data range 0~35
structure
Factory
Mapping Y Access RW 1
setting
Select the homing mode:
Home in face of reverse limit switches and Z
1
pulse signals
Home in face of forward limit switches and Z
2
pulse signals
Function
Home in face of forward home switches and Z
description 3,4
pulse signals
Home in face of reverse home switches and Z
5,6
’ pulse signals
Home in face of home switches and Z pulse
7~14
signals
15~16 | NA
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17~30 | Home without reference to the Z pulse signals

31~32 | NA

33~34 | Home without reference to the Z pulse signals
35 Current position as zero point

oER.E03 alarm occurs when setting data other than those above.

Cautions

Index 60991 -
Name Homing Speed
Object
ARR Data type Uint8 Data range Uint32
structure
Factory
Mapping Y Access RW -
setting
The 2 speed value settings included in the home mode:
Function
6099-01h search for deceleration point signal speed (unit: command unit/s);
description
6099-02h search for the home signal speed (unit: command unit/s).

Name Subindex Number
Object
VAR Data type Uint8 Data range 2
structure
Factory
Mapping Y Access RO 2
setting

Name Speed During Search for Switch
Object
VAR Data type Uint32 Data range 0~2%-1
structure
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Factory
Mapping Y Access RW 27962026
setting
This subindex is used to set the search deceleration point signal speed, this speed can
Function
be set to a higher value to prevent too long homing time which may result in home
description
return timeout faults.

Name Speed During Search for Zero
Object
VAR Data type Uint32 Data range 1~500
structure
Factory
Mapping Y Access RwW 5592405
setting

Cautions

e When home returning, the slave station will decelerate running after finding the

deceleration point;

e During deceleration, the slave station shields the change of the home signal, and in
order to avoid meeting the home signal during deceleration, the switch position of
the deceleration point signal should be set reasonably; such as leaving enough

deceleration distance and increasing the acceleration of returning, etc.

description

Index 609An -
Name Homing Acceleration/Homing Deceleration
Object
VAR Data type Uint32 Data range 0~2%-1
structure
Factory
Mapping Y Access RwW 83886080
setting
Function

Set the acceleration and deceleration in home return mode (unit: command unit/s?).




Communication

SD100 Series Servo Drive Manual

Index 60C1n -
Name Interpolation Data Record
Object
ARR Data type Int32 Data range Int32
structure
Factory
Mapping Y Access RW 0
setting
Function
Interpolation mode command parameter setting.
description

Name Subindex Number
Object
VAR Data type Uint8 Data range 3
structure
Factory
Mapping N Access RO 1
setting

l

Name Absolute Position Command
Object
VAR Data type Int32 Data range Int32
structure
Factory
Mapping Y Access RW 0
setting
Function
Interpolation mode absolute position command value, unit: command unit.
description
Index 60C2n -
Name Interpolation Cycle
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Object
ARR Data type Uint8 Data range Uint8
structure
Mapping Y Access RW Factory setting 0

Name Subindex Number
Object
VAR Data type Uint8 Data range 2
structure
Factory
Mapping N Access RO 2
setting
Function
Number of sub-indexes of the Object dictionary for the interpolation cycle.
description

Name Interpolation Cycle Time Constant
Object
VAR Data type Uint8 Data range Uint8
structure
Factory
Mapping Y Access RW 2
setting
The interpolation cycle time unit is given by 60C2_02h.
Function Example: If 60C2_02h is -3, and 60C2_01h is 1, it means the interpolation period
description | currently set is Ims.
Note: The interpolation cycle and the synchronization cycle must be the same.

Name Interpolation Cycle Time Index
Object
VAR Data type Int8 Data range Int8
structure
Factory
Mapping Y Access RW -3

setting
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Set interpolation period unit.
Function Give -3, the interpolation period unit is ms.
description | Give -4, the interpolation period unit is 0.1ms.

Give -2, the interpolation period unit is 10ms.

Index 60C5n -
Name Max. Profile Acceleration
Object
VAR Data type Uint32 Data range 0~(2%%1)
structure
Factory
Mapping Y Access RwW 2147483647
setting
Function
Profile maximum acceleration (unit: Command unit/s?)
description
Index 60C6n -
Name Max. Profile Deceleration
Object
VAR Data type Uint32 Data range 0~(2%%-1)
structure
Factory
Mapping Y Access RW 2147483647
setting
Function
Profile maximum deceleration (unit: Command unit/s?)
description
Index 60EOn -
Name Forward Torque Limit Value
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Object
VAR Data type Uint16 Data range Uint16

structure
Factory

Mapping Y Access RW 3000
setting

Function

Limit the maximum value of forward torque (unit: 0.1%).
description

Index 60E1n -
Name Negative Torque Limit
Object
VAR Data type Uint16 Data range Uint16
structure
Factory
Mapping Y Access RwW 3000
setting
Function
Limit the maximum value of negative torque (unit: 0.1%).
description
Index 60F4n -
Name User position deviation (Following Error Actual Value)
Object
VAR Data type Int32 Data range 231(2311)
structure
Factory
Mapping Y Access RO 0
setting
Function
Real-time position deviation (unit: command unit).
description
Index 60FCh -
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Name Motor position command (Position Demand Value*)
Object
VAR Data type Int32 Data range -231(231-1)
structure
Factory
Mapping Y Access RO 0
setting
Real-time motor position command (unit: encoder unit).
Function
User position command (6062h) x Electronic gear ratio = Motor position command
description
(60FCh)

Index 60FDn -
Name Digital Input
Object Data
VAR Uint32 Data range 0~(232-1)
structure type
Factory
Mapping Y Access RO 0
setting
Reflects the current DI terminal logic of the drive, 0 means invalid, 1 means valid.
The DI signals indicated by each of them are as follows:
MSB LSB
Function
descriptio
n
Factory Forward
N Undefine | Undefine
- overtrave | Forward overtravel switch
A d d
defined 1 switch

Index 60FEn -
Name Digital Output
Object
ARR Data type Uint32 Data range Uint32
structure
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Mapping

Factory
Y Access RO 0
setting

Name Subindex Number
Object
VAR Data type Uint8 Data range 1
structure
Factory
Mapping N Access RO 1
setting

Name Physical Output
Object
VAR Data type Uint32 Data range Uint32
structure
Factory
Mapping Y Access RO 0
setting
Reflect the drive's current DO terminal logic, 0 indicating invalid and 1 indicating
valid.
Function MSB LSB
description
Holding brake
Factory-defined NA
output
Index 60FFn -
Name Target Velocity
Object
VAR Data type Int32 Data range Int32
structure
Factory
Mapping Y Access RW 0
setting

N
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Function
User speed command (unit: command unit/s) in profile speed mode.
description
Index 6502n -
Name Servo operation mode supported
Object
VAR Data type Uint16 Data range Uint16
structure
Factory
Mapping Y Access RO 6Dy,
setting
Running Mode Supported, 0 means not supported, 1 means supported.
Profile position
0 1
mode
1 NA 0
Function Profile velocity
2 1
description mode
3 Profile torque mode 1
4 NA
5 Homing mode 1
6 Interpolation mode 1
7~15 NA 0

9.2.11 CANopen Transmission Halt Code

0x05040001 Control commands are invalid (SDO only supports 0x40, 0x2F, 0x2B, 0x23
commands)

0x06010002 Attempting to write a read-only object

0x06020000 The object in the object dictionary does not exist

0x0604004 1 The object cannot be mapped to PDO

0x06040042 Number and length of mapped objects exceed the PDO length

0x06070010 Inconsistent written length (the length of the object dictionary definition does not
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match that of the written object)
0x06070012 Inconsistent data type, Inconsistent service parameter length
0x06090011 Sub-index does not exist
0x06090031 Written parameter value is too large
0x06090032 Written parameter value is too small

9.3 EtherCAT Communication

9.3.1 Ethercat Communication Specification

Table 9-31 Communication specification description

Physical layer 100BASE-TX
Communication connector RJ45>2

Synchronization mode DC-Distributed Clock
Physical layer 100Mbit/s (100Base-TX)
Duplex mode Full-duplex (100Mbps)
Topology Circular, linear

SMO: MailBox output
SM1: MailBox input

SyncManager L
EtherCAT 4 9 SM2: Periodic data output
Communication SM3: Periodic data input
function FMMUO: Periodic data input area

FMMU  (Fieldbus Memory

. FMMUL: Periodic data output area
Management Units) P

FMMU2: MailBox status area

Application layer protocol COE:CANOpen Over EtherCAT
Synchronization mode DC synchronization mode (SYNCO0)

SDO: Service Data Object (non-periodic data)
Communication target PDO: Process Data Object (periodic data)

EMCY: Emergency

Application layer specification IEC61800-7 CIA402 Driver Profile
Profile Position Mode (PP)

Profile Velocity Mode (PV)

Profile Torque Mode (PT)

CIA402 operating modes supported Cycle Synchronous Position Mode (CSP)
Cycle Synchronous Velocity Mode (CSV)
Cycle Synchronous Torque Mode (CST)
Homing Mode (HM)

N
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9.3.2 EMC Standards

SD100-EtherCAT servo drive complies with IEC/EN61800-3:2004 (Adjustable speed electrical power
drive systems-part3:EMC requirements and specific test methods) standard and GB/t12668.3 national
standard. For the definition of SD100 servo drive EtherCAT communication interface, see "3.4.1
CAN/RS485/EtherCAT communication interface™.

9.3.3 EtherCAT Communication Network Setting

The steps for setting up the EtherCAT communication network are as follows:

1. Import the XML file (refer to the master station of the on-site application to determine the import
method);

2. Set the EtherCAT mode parameters (9.3.5 Parameter setting of EtherCAT mode);

3. Set the EtherCAT communication parameters (9.3.7 Basics of EtherCAT communication);

4. Configure PDO (9.3.7.4 Process data PDO);

5. Start the remote node (9.3.6 EtherCAT status monitoring).

9.3.4 Brief Description of rhe EtherCAT Protocol

EtherCAT is a high-performance, low-cost, easy-to-use, topology-flexible industrial Ethernet technology
that can be used for ultra-high-speed 1/0 networks on industrial fields, with a standard Ethernet physical layer
with twisted pair or fiber optic transmission media.

The EtherCAT system consists of a master and a slave and the former requires only a common network
card and the latter a special slave control chip.

EtherCAT is a one-net solution with protocol processing directly to the 1/O layer:

(1) No need for any lower-level sub-bus;

(2) No gateway delays;

(3) Asingle system covering all devices:

& input and output, sensors, actuators, drives, etc.

(4) Transmission rate

& 2x100Mbit/s (high-speed Ethernet, full-duplex mode)

(5) Synchronization: 300 nodes between two devices, cable length 120 meters, synchronization jitter less
than lus

(6) Refresh time

& 256 digital 1/0: 11us;

3 1000 switching 1/0 distributed over 100 nodes: 30us = 0.03ms;

3 200 analog 1.0 (16bit): 50us, sampling rate 20kHz;

4 100 servo axis (8Byte IN+OUT each): 100us = 0.1ms;

& 12000 digital 1/0:350us.

To support a wider variety of devices and a broader range of application layers, EtherCAT has established
the following application layer protocols:

(1) CoE (based on EtherCAT CAN application protocol);

(2) SoE (servo drive industrial protocol according to IEC 61800-7-204)

(3) EoE (EtherCAT to achieve Ethernet);

(4) FoE (EtherCAT to achieve file reading).

The slave device does not need to support all communication protocols; instead, it only needs to select
th.e communication protocol that best suits its application.
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9.3.5 EtherCAT Mode Parameter Setting
To enable the Servo Drive to be connected to the EtherCAT fieldbus network, the relevant function codes
of the servo drive need to be set.

Function selection basic switch 0 Correspondence address :0x0000

Factory value: 0000 | Setting range: 0000 ~ 001B Unit:N/A Control mode:BSH

Position Mode
Velocity Mode
Torque Mode

Position-Velocity Mode

Position-Torque Mode

N AW (N [-=]

Velocity-Torque Mode

Standard pulse type
Canopen type

2 EtherCAT type

Rotary motors

Linear motor
Virtual motor

o After setting to EtherCAT model, the control mode selection is invalid, and

the control mode is selected by the master.

® The model is automatically identified after the drive is powered on.

9.3.6 EtherCAT Status Monitoring

- EtherCAT status monitoring Unit:N/A Correspondence address: 0xE022 ‘
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5686

Reserved

Profile Position Mode (PP)

Profile Velocity Mode (PV)

Profile Torque Mode (PT)

Homing Mode(HM)

Cyclic Synchronous Position Mode (CSP)
Cyclic Synchronous Velocity Mode (CSV)
Cyclic Synchronous Torque Mode (CST)

}\QMQ\-&WD—‘O

Initialization

Pre-operation

Safe-operation

0 | N [

Operation

Neither port 1 nor port 2 is connected

Only port 1 is connected

Only port 2 is connected

WIN (=S

Port 1 and Port 2 are connected at the same time

Neither port 1 nor 2 has established communication

Only port 1 has established communication

Only port 2 has established communication

WIN (=S

Both port 1 and 2 have established communication

9.3.7 EtherCAT Communication Basics

9.3.7.1 EtherCAT Communication Specification

Communication protocols IEC61158 Typel2, IEC61800-7 CiA 402 Drive Profile

Application layer | SDO SDO request, SDO answer
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PDO Variable PDO mapping
Profile Position Mode (PP)
Profile Velocity Mode (PV)
Contour Torque Mode (PT)

CiA402 Homing Mode (HM)

Cyclic Synchronous Position Mode (CSP)
Cyclic Synchronous Velocity Mode (CSV)
Cyclic Synchronous Torque Mode (CST)

Transmission protocol

100BASE-TX (IEEE802.3)

Physical layer Max.distance

100m

Interface

RJ45>2 (1xINT, 1x0UT)

9.3.7.2 Communication Structure

EtherCAT has several application layer protocols, but the servo drive described in this manual uses the
IEC 61800-7 (CiA402)-CANopen motion control sub-protocol. The following diagram shows the
communication structure for EtherCAT application.

Figure 9-13 EtherCAT communication structure

In the structure diagram, the application layer object dictionary contains communication parameters,
service data objects (SDO), and process data objects (PDO), etc. The PDO process data objects contain real-
time data from the servo running and are read and written on a periodic basis, while the SDO mailbox
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communication is configured and accessed on a non-periodic basis to modify some communication parameter
objects, etc.

9.3.7.3 EtherCAT State Machine

The following block diagram shows the EtherCAT state transition:

Init(# 4 4k)

S AN
(IP) ﬂ H ]

Pre-Operational (Filiz iT) (sh)

o) LPS)ﬂ H (sP)

(OP) Safe-Operational (%4-iZ1T)

(S0) ﬂ W (08)

Operational (iz17)

Figure 9-14 EtherCAT state transition

The SD100-EtherCAT servo drive supports 4 kinds of state switching and is responsible for coordinating
the state transition between master and slave from initialization to running.

Init:Initialization, abbreviated as I

Pre-operation:abbreviated as P;

Safe-operation: abbreviated as S;

Operation: abbreviated as O;

From initialization to running, control must be performed in the following order: " Initialization — Pre-

operation — Safe-operation —Operation ", while the trasition from the operation state in reverse can be
performed over the order. The following table shows the operations performed inside the servo from the

initialization state to the operation state.

o No communication on the application side, the master can only read
Initialization (I) . .
and write ESC registers.

Master configures registers at slaves.
Initialization to Pre-Op Configure mailbox channel parameters.
Init to Pre-Op(IP) Configure distribution clock (DC)-related registers.

Master write status control registers to request pre-operation status

Pre-run (P) Application layer mailbox data communication

Pre-operation to Safe operation Master carries out data mapping with mailbox initialization process.

Pre-Op to Safe-Op(PS) Master configures SM channel for process data communication.
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Master configures FMMU.

Master writes status control register to request safe operation status.

The application layer supports mailbox data communication.
Safe operation(S) Process data communication is available, but only reading the input

data is allowed and no output signals are generated.

Safe operation to operation Master sends valid output data.

Safe-Op to Op(SO) Master writes status control register to request operation status.

. All inputs and outputs are valid.
Operation status (O)

Mailbox communication is still available.

9.3.7.4 Process Data Object (PDO)

Process data object (PDO), which follows the producer-consumer model, can be divided into RPDO
(receive PDO) and TPDO (transmit PDO), where the slave receives commands from the master via RPDO
and transmits its own status information to the master via TPDO.

Figure 11-6

(1> PDO Mapping Parameter

PDO mapping is used to establish the mapping relationship between object dictionary and PDO. In
SD100-EtherCAT drive, 1600h~1603h is RPDO and 1A00h~1A03h is TPDO. The following table shows the
information about PDO mapping and mapping objects of this product, and the mapping objects can be
changed.

6040h(control word)

607 Ah(target position)
RPDO 1600h 15 32 60FFh(target speed)
6071h( target torque)

6060h( operation mode)
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6040h(control word)
607 Ah(target position)
6040h(control word)
60FFh(target speed)
6040h(control word)
6071h(target torque)
6041h( status word)
6064h( real position)
606Ch( real speed)
6077h( real torque)
6041h( status word)
6064h( real position)
604 1h( status word)
1A02h 15 32 6064h( real position)
606Ch( real speed)
6041h( status word)
1A03h 15 32 6064h( real position)
6077h( real torque)

1601h 15 32

1602h 15 32

1603h 15 32

1A00h 15 32

1A01h 15 32

TPDO

(2) PDO Synchronization Management Allocation Settings
In cyclic data communication, the process data can contain multiple PDO mapping objects. The CoE
protocol uses data objects 0x1C10~0x1C2F to define a list of PDO mapping objects for the corresponding
synchronization management channels, and multiple PDO's can be mapped to different sub-indexes of
0x1C10~0x1C2F. In the SD100-EtherCAT servo drive, only one RPDO and one TPDO allocation is supported,

as shown in the following table:

0x1C12 0lh Select one of 1600h~1603h as RPDO 1600h
0x1C13 0lh Select one of 1A00h~1A03h as TPDO 1A00h
Table 11-9

(3> PDO Configuration

The PDO mapping parameter (e.g. 1600h) contains a pointer to the process data of the PDO that the PDO
needs to transmit or receive, including the index of the mapped object, the sub-index and the length of this
object. The subindex 0 of the mapping parameter records the number N of the specific mapped objects of the
PDO (e.g. the maximum value of SD100-EtherCAT servo N is 8), one or more objects at the same time. Sub-
indexes 1 to 8 are the mapping contents (mapping objects), and the contents are defined as follows.

31 ... 16 | 15 ... 8 17 . 0
Index Sub-index Object length

The index and subindex together determine the position of the object in the object dictionary, and the

object length specifies the specific bit length of the object, i.e:
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08h 8 bits
10h 16 bits
20h 32 bits

For example, the mapping parameter for object 6040h-00 is 60400010h.

The configuration flow of PDO is as follows:

b Cancel the PDO. write 0 to the 00h subindex of 1C12h (or 1C13h);

2 Clear the original mapping content. Write 0 to the 00h subindex of the mapping parameter (such as
1600h-00) to clear the original mapping content;

3 Write the PDO mapping content. Write the subindexes 1~N of the mapping parameter as defined
above (the maximum N is 8);

4 Write the total number of the PDO mapping objects. Write the number of mappings, N of step 3 to
subindex 0 of the mapping parameter (e.g., 1600h-00 to N);

8 Enables the PDO and writes 1 to the 00h subindex of 1C12h (or 1C13h).

9.3.7.5 Mailbox Data SDO

The mailbox data SDO is used to transfer non-periodic data, e.g. configuration of communication
parameters, configuration of servo drive operating parameters, etc. SDO requests and SDO responses are
currently supported in the SD100-EtherCAT servo drive.

9.3.7.6 Distributed Clocks

Distributed clock can offer the same system clock for different servo devices to ensure that different
servos receive and execute commands at the same moment and to further achieve absolute time
synchronization. Slave devices can generate synchronization signals according to the synchronized system
time. The servo driver only supports DC synchronization mode, and the synchronization period is controlled
by SYNCO, the period is 125us or an integer multiple of 250us.

9.3.8 Servo Status

9.3.8.1 Servo State Machine

The SD100 EtherCAT drive is controlled according to the CiA402 standard protocol, here is the overall
operational status diagram:
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The states in the above diagram are described in the following table:

The drive is initialized and the internal self-test is completed. Parameters

Initialize
cannot be set and the drive does not run.

Servo no fault The drive is fault-free and the drive parameters can be set.

Switch on and servo
Switch on and the drive is ready, the drive parameters can be set.
ready

The drive waits for the servo to be enabled, and the drive parameters can be
Wait to enable servo
set.

The drive is running normally, a certain servo operation mode has been
Enable Operation enabled, and the motor is energized. Drive parameters are modified according

to the specific mode.

Quick stop is activated and the drive is executing it. Drive parameters can be
Quick stop
modified based on the specific mode.

Fault stop Faults occur and drive is performing this function. Drive parameters can be

modified based on the specific mode.

N
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When the fault stop is completed and all functions of the drive are disabled,

users can change the parameters of the corresponding drive to troubleshoot the
Fault
fault.

Example: For a resettable fault, run the control word 6040h=0x80 to reset.

Control commands and status switching are shown in the following table:

Power-on — Initialize Natural transition, no control
0 0x0000
commands required.

Initialize — Servo no fault Natural transition, no control

commands required. If an error
1 0x0250
occurs during the initialization, jump

to Step 13

Servo no fault—Switch on
2 0x06 0x0231
and servo ready

Switch on and servo
3 0x07 0x0233
ready— Wait to enable servo

Wait to enable
4 0xOF 0x0237
servo—Enable operation

Enable operation— Wait to
5 0x07 0x0233
enable servo

Wait to enable
6 servo—Switch on and servo 0x06 0x0231

ready

Switch on and servo
7 0x00 0x0250
ready—Servo no fault

Enable operation—Switch
8 0x06 0x0231
on and servo ready

Enable operation—Servo no
9 0x00 0x0250
fault

Wait to enable servo—Servo
10 0x00 0x0250
no fault
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Enable operation—Quick
11 0x02 0x0217
stop

No need any control commands,
12 Quick stop—Servo no fault natural transition after the quick stop 0x0250

is complete.

—Fault stop No control command is required and
13 the system switches to the fault stop 0x021F

state in face of faults

Fault stop—Fault No need any control command,
14 natural transition and self-switching 0x0218

after the fault stop is completed.

15 Fault—Servo no fault 0x80 fault reset 0x0250
Quick stop—Enable Send 0xOF when stop is completed

16 0x0237
operation

Note: [1] Bit10 ~bit 15 of 6041h status word is related to the running state of each servo mode, so it is

represented by "0".

9.3.8.2 Control Word 6040h and Status Word 6041h

Index 6040n

Designation Control Word

Object structure VAR Data type | Uintl6 Data range 0~ 65535
Mapping Y Access RW Factory setting | 0
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Function
description

Bit definition of the control word:

0 Switch on 1: valid; 0: invalid.

1 Enable voltage 1: valid; 0: invalid.

2 Quick stop 0:vaild; 1: invalid.

3 Enable operation 1: valid; 0: invalid.

4~6 Operation mode related Related to each servo operation mode
bit7 rising edge valid;

7 Fault reset bit7 is held to 1. Other control instructio
are invalid.

8 Pause 1: valid; 0: invalid.

9~10 NA

11~15 Factory-defined

Note: Each bit in the control word needs to be used together with other bits to

form a control command.

Index 6041y,

Designation Status Word
Object structure | VAR Data type Uintl6 | Data range 0~ 65535
Mapping Y Access RO Factory setting 0
Bit definitions for status words:
0 Switch on 1: valid; 0: invalid.
1 Wait to enable servo 1: valid; 0: invalid.
2 Enable operation 1: valid; 0: invalid.
3 Fault 0:no faluts; 1:faults
4 Enable voltage 1: valid; 0: invalid.
5 Quick stop 0: valid 1: invalid
6 Power-on and running 1: valid; 0: invalid.
allowed
unction 7 Warning 1: valid; 0: invalid.
description 8 Factory-defined
9 Remote control 1: valid; 0: invalid.
10 Target reached 1: valid; 0: invalid.
1 Internal position limit 1: valid; 0: invalid.
. Related to each servo operation
12~13 | Operation mode related
mode
14 NA
0: homing not performed or not
. completed.
15 Homing i
1: homing completed and the reference
point found.
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9.3.8.3 Stop Mode

SD100 EtherCAT supports the following stop methods:
(1) switch off the sevo to stop
When servo is turned OFF, servo stops running.
(2) Servo fault stop
When servo fault or warning occurs, servo automatically enters stop state.
(3) Quick stop
In the non-fault state, if the control word 6040h: bit2=0, quick stop function is performed and stop

method is selected via 605Ah.

Index 605An

Designation Quick Stop Option Code
Object structure VAR Data type Int16 Data range 0~2
Mapping NO Access RW Factory setting 2
0 Free stop,and free runnining after free stop is completed.
1 Ramp stop at deceleration speed set at 6084h(hm:609Ah),
and free running after stop is completed.
Function 2 Ramp stop at deceleration speed set at 6085h, and free
description running after stop is completed.
5 Stop with the deceleration ramp set at 6084h (hm: 609Ah),
and keep the shaft locked after the stop is completed.
6 Stop with the deceleration ramp set at 6085h, and keep the
shaft locked after the stop is completed.

(4) Halt stop

When the control word 6040h:bit8=1 in the non-fault state, stop will be halted, and the stop mode is

selected via 605D.
Index 605Dn
Designation Halt Stop Option Code
Object structure | VAR Data type Int16 Data range 1~3
Mapping NO Access RW Factory setting 1
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1 Ramp stop as setting at 6084h/6087h(hm:609Ah), and position
is locked after stop is completed;
Function - .
Ramp stop as setting at 6085h/6087h, and position is locked
description 2 .
after stop is completed,
3 Emergency torque stop, and position is locked after stop is
completed;

9.3.8.4 Servo Running Mode

SD100 EtherCAT supports 7 servo running modes.
Servo operation modes can be set by object dictionary 6060h. The current running mode of the servo can
be viewed through object dictionary 6061h.
(1) Mode selection at 6060h

Index 6060

Designation Modes of Operation
Object structure | VAR Data type Int8 Data range 0~10
Mapping Y Access RW Factory setting 8

Set servo running mode:

NA

Profile Position Mode (PP)

Profile Velocity Mode (PV)

Profile Torque Mode (PT)

Homing Mode (HM)

Cycle Synchronous Position Mode (CSP)
Cycle Synchronous Velocity Mode (CSV)
10 Cycle Synchronous Torque Mode (CST)

Function

description

=T - = N I N S i )

(2) Mode selection at 6061h

Index 60611

Designation Modes of Operation Display
Object structure | VAR Data type Int8 Data range 0~10
Mapping Y Access RO Factory setting 0
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Display the servo's current operation mode:

NA

Profile Position Mode (PP)

Profile Velocity Mode (PV)

Profile Torque Mode (PT)

Homing Mode (HM)

Cycle Synchronous Position Mode (CSP)
Cycle Synchronous Velocity Mode (CSV)
10 Cycle Synchronous Torque Mode (CST)

Function

description

O || [ W=D

9.3.8.5 Conversion Factor Setting

Encoder unit: drive drives the motor directly, and position feedback of the motor is pulse quantity, and

the encoder unit is the pulse unit.

Command unit: Command units and encoder units are converted by gear ratio Enzgg
n

and gear ratio

0x6091:01
0x6091:02

0x6064 (F54F47) » 0x6063 (éﬁﬁ%%%$4ﬁ>>

When the encoder unit and command unit are not consistent, it will lead to motor operation error.
Therefore, before running the servo drive, the conversion factor must be set correctly, and the proportional
relationship between the two units must be established through the conversion factor as follows:

6091:01h Pn204
0x6063=0x6064 x| ——— (x| ——
6091:02h ) \ Pn206
Pn204 _ 8388608 6091:01h _ 2
For example: = s ==,
Pn206 10000 ~ 6091:02h 1
When 6064h = 10000 (command unit), 6063h=6064h x 6091010 X Pn204 =16777216 (encoder unit).
6091:02h Pn206
Index 6091
Designation Gear Ratio
Object structure ARR Data type | Uint32 Data range Uint32
Mapping Y Access RW Factory setting | -
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Function
description

The position factor is used to establish a user-specified proportional relationship
between the load displacement and the motor displacement:
The setting of the position factor is related to the mechanical reduction ratio, the

parameters related to the mechanical dimensions, and the motor resolution.
The calculation method is as follows:

position factor =

motor resolution X gear ratio

load feed

Designation Number of Entries

Object structure VAR Data type | Uint8 Data range

Mapping Y Access RO Factory setting
Designation Motor Revolutions

Object structure VAR Data type | Uint32 Data range Uint32
Mapping Y Access RW Factory setting 1
Designation Shaft Revolutions

Object structure VAR Data type | Uint32 Data range Uint32
Mapping Y Access RW Factory setting 1

9.3.9 Control Mode

9.3.9.1 Profile Position Mode (PP)

When in profile position mode, the master sends a dictionary of relevant objects such as the required
target position (absolute or relative), velocity, acceleration and deceleration of the position profile to the
servo drive, and the drive generates the target profile command based on the relevant data and commands

received.

0x6081
(Profile speed)

0x6083 (95 i £)
0x6084 (TR
0x607A
(Target position)

Curve
planning

Real torque 0x6077

Actual speed 0x606C

0x607F
(Max. profile speed)

Max. motor speed

C(command unit) C(rpm)

Position
control

A

Max. motor speed

Torque
control

<

Real position 0x6064

<

<
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Figure 11-8

60F4h (Position deviation)

607Ah (Target position )

6083/6084h/ ( Acceleration/Deceleratif 60FCh (Position command)

6081h (Profile speed) 6063h (Motor position feedback )

607Fh (Max. user speed) 6064h (User position feedback)

6067h (Position at threshold )
6068h (Position at window)

6065h (Excessive

Figure 11-9 Profile position input/output block diagram

The conversion of user and encoder units in profile position mode via 0x6091 is illustrated below:

0x60FC (Motor position command 0x6062 (User position command)
»

»

>

0x6063 (Motor position feedback))

»!

0x6064 (User position feedback )
»

»

Motor position deviation 0Xx60F4 (User position deviation )
»

»

Figure 11-10

0x6091(gear ratio) = %. 0x6063 (motor position feedback) in relation to 0x6064 (user position
feedback):0x6063 (encoder unit)=0x6064(command unit) X %.

0x6081 ( profile speed) is related to 0x607F (user max. speed) and the corresponding motor max speed
after conversion as follows:

0x6081
(Profile speed)

0x607F
(Max. profile speed)

Max. motor speed

(rpm)
—>

Max. motor speed
(command unit)

Figure 11-11

Motor speed (rpm) versus load shaft speed (command unit/s):
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load shaft speed x %
t d =———XOPLEx 60
motor speed(rpm) encoder resolution
Example: gear ratio = 1:1, with 23-bit encoder.
8388608

Motor speed = 500rpm(corresponding to 0x6081 (load shaft speed)) =500 x 50

unit
= 69905066 (commandT)
Example: gear ratio = 1:1, with 23-bit encoder.

acceleration __ 500rpm Corresponding to 0x609A (Load shaft acceleration)) =500 x 8388608 _

MOtOrm s ( deceleration 60

69905066 (command "),
S

Related object dictionaries:

0x603F | 00 Error code RO UINT16 | - 0~65535
0x6040 | 00 Control word RW UINT16 | - 0~65535
0x6041 00 Status word RO UINT16 | - 0~65535
0x6060 | 00 Operation mode RW INT8 - 0~10
0x6061 | 00 Mode display RO INT8 - 0~10
0x6062 | 00 Position command RO DINT32 | Command unit | -23!~(23!-1)
0x6063 | 00 Motor position feedback | RO INT32 Encoder unit 231~ (23]
0x6064 | 00 User position feedback RO INT32 Command unit | -23! ~ (231-1)
0x606C | ® | Realspeed feedback | RO | INT32 Zommand B TS
0x607A | 00 Target position RW | INT32 Command unit | -23'~(23!-1)

00 Command unit
0x6081 Profile speed RW | UINT32 /s 0~(2%%-1)

00 . Command unit
0x6083 Acceleration RW | UINT32 2 0~(2%2-1)

00 . Command unit
0x6084 Deceleration RW | UINT32 2 0~(2%2-1)

The following table shows the operation steps for setting up the profile position mode:

0 607Ah = 10000 0x0250
Profile position | 1 6081h = 1000 0x0250
parameter assignment 2 6083h =200 0x0250
3 6084h =200 0x0250
Control mode switching | 4 6060h = 0x01 0x0250
5 6040h = 0x06 0x0231
Enable Servo 6 6040h = 0x07 0x0233
7 6040h = 0xOF 0x0637
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Abs.o.lute/relatl_ve 3 6040}'1: Bit6 §§t to 1 00637
position selection (relative position)
PQSlthn command 9 6(?4'0h: Bit4 set to 1 0x1237
triggering (rising edge)
Positioning completed 10 6041h: Bitl10 set to 1 0x0637
Bit cleared for next use 11 6040h: Bit4 cleared 0x0637

Description of control word 6040h and status word 604 1h in profile position mode:

Index 6040n
Designation Control Word
Object structure VAR Data type | Uintl6 Data range 0~ 65535
Mapping Y Access RW Factory setting 0
Bit definition of the control word:
0 Switch on 1: valid; 0: invalid.
1 Enable voltage 1: valid; 0: invalid.
2 Quick stop 0: valid 1: invalid
3 Enable operation 1: valid; 0: invalid.
0—1: when there is a new segment o
position command to be changed,
- whether it is valid or not is determing
Enable new position
4 by the servo status;
command .
1—0: change 6041h: bit12 from Ito
0, whether it is successful or not is
determined by servo status.
Function " - -
Position command (update | 0: non-immediate update
description 5 . .
mode) 1: immediate update
0: 607Ah indicates absolute position
. command
6 Position command (type) 1: 607 Ah indicates relative position
command
bit7 rising edge is valid
7 Fault reset bit7 is held to 1, and other control
commands are invalid
8 Pause 1: valid; 0: invalid.
9~10 NA
11~15 Factory-defined
Note: Each bit in the control word needs to be used together with other bits
to form a control command.

=
N
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Index 6041y |

Designation Status Word

Object structure VAR Data type | Uintl6 Data range 0~ 65535
Mapping Y Access RO Factory setting 0

Bit definition of status word:

0 Switch on 0: invalid; 1: valid.
‘Wait to enable . . .

1 0: invalid; 1: valid.
Servo

2 Enable operation 0: invalid; 1: valid.

3 Fault 0:no fault;1: fault.

4 Enable voltage 0: invalid; 1: valid.

5 Quick stop 0: valid; 1: invalid.

Power-on and . . .
6 . 0: invalid; 1: valid.
running allowed

7 Warning 0: invalid; 1: valid.
Function 8 Factory-defined
. 9 Remote control invalid; 1: valid.
description

10 Target reached .
target position reached.

0:
0: target position not reached;
1:
0:

position command or feedback does not reach

1 Software internal the internal position limit of the software;
position limit 1: position command or feedback reaches the
internal position limit of the software.
12 Position command 0: new positions allowed;
change signal 1: new position not allowed;
3 Position deviation 0: position deviation within 6065h range;
status 1: position deviation outside 6065h range.
14 | NA
. 0: homing not performed or not completed;
15 Homing

1: homing completed and reference point found.

Curve planning - Non-immediate update

(DThe master sends the information related to the position command to the slave as needed (acceleration
6083h, deceleration 6084h, profile velocity 6081h, target displacement 607Ah;

(@The master will set bit4 of 6040h to 1, and the slave will process the reception of this new displacement
command after detecting the rising edge signal of bit4 of 6040h.

Firstly, the slave determines whether bit5 of 6040h is 0, and if it is not 0, the relevant command
information will not be processed;

Secondly, the slave tells that bit5 of 6040h is 0 and bit12 of 6041h is 0. Then the slave sets bit12 of 6041h
to 1 and executes the relevant command information of O at the same time, during which the slave station
can't receive other new displacement commands.

(®After the master detects that bit 12 of status word 6041h is set to 1, the master can release the data
related to the displacement command and set bit 4 of control word 6040h from 1 to 0.

@ The slave detects that bit 4 of control word 6040h is 0. After the current segment positioning.is
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completed, bit 12 of 6041h is set to 0, indicating that the slave can receive a new displacement command.
In the non-immediate update mode, the servo does not process a new displacement command while the
current segment is running, and the servo can receive and process a new displacement command only when

the positioning of the current segment is completed.

Position command data @

6040h bit4:Enable a new
command

ey
&

6040h bit5 Update
immediately

6041h bit12:Whether to ¢
receive commands

Target
position

v

Figure 9-16 Non-immediate update model
When bit6 of control word 6040h is 0, it is the absolute position, and when bit6 of control word 6040h

is 1, it is the relative position.

ATarget position 4 kTarget position

Target
position 2

position 2

Target
position 1

Target
position 1

A

\4

v

Relative position Absolute position

Figure 9-17 Difference between absolute and relative position

Curve planning - update immediately

(@D The master sends the information related to the position command to the slave as needed
(acceleration 6083h, deceleration 6084h, profile velocity 6081h, target displacement 607Ah);

@ The master sets bit4 of 6040h to 1, and the slave processes it on reception of this new displacement
command after detecting the rising edge signal of bit4 of 6040h.

First, the slave tells whether bit 5 of 6040h is 1, and if it is not 1, the relevant command information
will not be processed;

Secondly, the slave tells that bit5 of 6040h is 1 and bit12 of 6041h is 0. Then the slave sets bitl12 of
6041h to 1 and executes the relevant command information of (D at the same time during which the slave
station cannot receive any new displacement commands.

(3 After the master detects that bit 12 of status word 6041h is set to 1, the master can release the data
related to the displacement command and set bit 4 of control word 6040h from 1 to 0.

(@) When the slave detects that bit 4 of 604h is set from 1 to 0, it sets bit 12 of 6041h to 0. This indicates

that the slave can receive a new displacement command.
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In immediate update mode, while the current segment is running, the slave detects the rising edge of
bit4 of 6040h while bit12 of 6041h is 0, and the servo can receive and process the new displacement

command.

Position command data

6040h bit4:Enable new
commands

6040h bit5:Update
immediately | 1

6041h bit12:Whether to @)

receive commands

Target
position

Figure 9-18 Immediate update model

Profile Position Mode (PP) is recommended to be configured basically as follows:

6040h:control word 6041h: status word Required
607A: target position 6064h: real position Required
6081h: profile velocity - Required
6083h: profile acceleration - Optional
6084h: profile deceleration - Optional
6060h: modes of operation 6061h: modes of operation display Optional

9.3.9.2 Profile Velocity Mode (PV)

In the profile velocity mode, the master transmits the required target velocity, acceleration time and

deceleration time to the servo drive, which performs the speed and torque adjustment.
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0x60FF
(Target speed)
0x607F
(Max. profile speed)
Max. motor speed
(command uni Max. motor speed
(rpm)
0x6083 (& ik )
0xB0B4 (I )
Torque
control
L 5
Real torque 0x6077 s

Real speed 0x606C

<
<

Real position 0x6064

Figure 11-14 Profile speed control block diagram

607Ah (Target position)

60F4h (Position deviation)

6083h/6084h/ (Acceleration/
Deceleration)
60FCh (Position command )

60FFh_(Profile speed)

6063h (Motor position feedback )
607Fh (Max. user speed)

6064h (User position feedback )

606Dh (Speed at threshold )

606Eh (Speed at window )
606Ch (Real speed)

606Fh (Zero-speed threshold ),

603Fh_(Error code)
6070h (Zero-speed window) frorcoce

Figure 9-19 Profile speed input/output block diagram
The conversion between user units and encoder units in profile speed mode via 0x6091 is illustrated below.

0x6063 (Motor position
feedback)

0x6064 (User position
feedback)

»
>

0x6091:01
0x6091:02"
are related as:0x6063 (encoder unit)=0x6064(command unit)

0x6091(gear ratio) =

0x6063 (Motor position feedback ) and 0x6064 (User position feedback )
0x6091:01
0x6091:02°

The relationship between 0x60FF (Target speed) and 0x607F ( max. user speed) and the corresponding

max. motor speed after conversion is as follows.
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0x60FF
(Target speed)

0x607F
(Max. profile speed)

Max. motor speed

Max. motor speed g
(command unit)

(rpm)

Motor speed (rpm) and load shaft speed (command unit/s):
Load shaft speed x

0x6091:01

0x6091:02 5 ¢ )
encoder resolution

Motor speed(rpm) =

Example: gear ratio = 1:1, with 23-bit encoder.
Motor speed = SOOIpm(corresponding to 0x6099(load shaft speed)) =500 x

69905066 ( command%“).

8388608 _
60

Example: gear ratio = 1:1, with 23-bit encoder.

acceleration 500rpm 8388608
Motord ] — = pp— =500 x 50
eceleration ¢ (corresponding to 0x609A (Load shaft —:ZZ]:::::))
unit
= 69905066( command?)
Dictionary of related objects:
0x603F | 00 Error code RO UINT16 - 0~65535
0x6040 | 00 Control word RW UINT16 - 0~65535
0x6041 | 00 Status word RO UINT16 - 0~65535
0x6060 | 00 Operation mode RW INTS8 - 0~10
0x6061 | 00 Mode display RO INTS8 - 0~10
0x606C | 00 Real speed RO INT32 command unit
X -
feedback /s
command unit
0x607F | 00 Max. profile speed | RW | UINT32 ) 0~(2%%1)
s
d unit
0x6083 | 00 Acceleration RW | UINT32 ;"’zmman e R
s
. command unit
0x6084 | 00 Deceleration RW | UINT32 12 0~(2%2-1)
s
d unit
0x60FF | 00 Target speed RW | INT32 /comman R [ ETVG
s

Description of control word 6040h and status word 604 1h in profile speed mode:
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Index 6040, |
Designation Control Word
Object structure | VAR Data type | Uintl6 Data range 0~ 65535
Mapping Y Access RW Factory setting 0
Bit definition of the control word:
0 Switch on 0:invalid; 1:valid.
1 Enable voltage 0:invalid; 1:valid.
2 Quick stop 1:invalid; O:valid.
3 Enable operation 0:invalid; 1:valid.
Function 46 NA
description b%t7 'rising edge valid;
7 Fault reset bit7 is held to 1, and all other control
commands are invalid.
8 Halt 0:invalid; 1:valid.
9~10 NA
11~15 Factory-defined

Note:Each bit in the control word needs to be used together with other bits to form

a control command.

Index 60411

Designation Status Word
. Data .
Object structure | VAR ¢ Uintl6 Data range 0~ 65535
ype
. Factory
Mapping Y Access RO . 0
setting
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Bit definition of the status word:
0 Switch on 0:invalid; 1:valid.
‘Wait to enable . . .
1 0:invalid; 1:valid.
Servo
2 Enable operation 0:invalid; 1:valid.
3 Fault 0: no fault; 1: fault.
4 Enable voltage 0:invalid; 1:valid.
5 Quick stop O:valid; 1: invalid
Power-on and
6 eron Ocinvalid; 1:valid.
running allowed
7 Warning 0:invalid; 1:valid.
8 Factory-defined
Function 9 Remote control 0:invalid; 1:valid.
description . iti .
p 10 Target reached 0: target posgon not reached;
1: target position reached.
0: position command or feedback does not
Software internal reach the internal position limit of the
11 . software;
position limit .
1: position command or feedback reaches the
internal position limit of the software.
0: user speed is non- zero;
12 Zero-speed signal P .
1: user speed is zero.
13~14 | NA
0: homing not performed or not
15 Homing comple.ted; .
1: homing completed and reference point
found.

Profile velocity mode (PV) is recommended with the following basic configuration.

6040h: control word 6041h: status word Required
60FFh: profile velocity Required
- 6064h: real position Optional
- 606Ch: real velocity Optional
6083h: profile acceleration - Optional
6084h: profile deceleration - Optional
6060h: modes of operation 6061h: modes of operation display Optional

Table 11-30
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9.3.9.3 Profile Torque Mode (PT)

In profile torque mode, the master sends the target torque command 6071h and torque ramp constant
6087h, speed limit 607Fh to the servo drive, and the torque regulator is performed internally by the servo
drive. When the speed reaches the maximum speed limit 607Fh, it will enter the speed regulation phase.

Target torque 0x6071

Speed limit 0x607F Torque control

Torque smoothing constant 0x6087
—_————>

Real torque 0x6077

Real speed 0x606C

<
<

Real position 0x6064

<
<

Figure 9-20 Profile torque control block diagram

6040h (control word) 6041h (status word)

Ll
6060h (control mode) 6061h (mode display) >
6071h (target torque) 606Ch ( real speed ) >
6087h (torque slope ) 6077h (real torque ) >

603Fh (error code) -

607Fh (' max. user speed )

Figure 9-21 Profile torque input/output block diagram

Dictionary of related objects:

0x603F | 0x00 Error code RO UINT16 - 0~65535
0x6040 | 0x00 Control word RW | UINTI6 - 0~65535
0x6041 | 0x00 Status word RO UINT16 - 0~65535
0x6060 | 0x00 Operation mode RW INTS8 - 0~10
0x6061 | 0x00 Mode display RO INTS8 - 0~10
oxeo6c | X% Real speed | po | INT32 command unit /s | -

feedback
0x6071 | 0x00 Target torque RW INT16 0.1% -3000~3000
0x6072 | 0x00 Max. torque RW | UINTI6 0.1% 0~3000
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0x6074 | 0x00 Torque command RO INT16 0.1% -
0x6077 | 0x00 Real torque RO UINT16 1% -
0x607F | 0x00 Max. profile speed | RW | UINT32 command unit/s | 0~ (2%2-1)
0x6087 | 0x00 Torque ramp time RW | UINT32 ms 0~ (2%-1)
Description of control word 6040h and status word 604 1h in profile torque mode:
Index 6040n
Designation Control Word
Object structure | VAR Data type | Uintl6 Data range 0~ 65535
Mapping Y Access RW Factory setting 0
Bit deﬁition of the control word:
Bit | | Description |

0 Switch on 0: invalid; 1: valid.

1 Enable voltage 0: invalid; 1: valid.

2 Quick stop 1: invalid; 0: valid.

3 Enable operation 0: invalid; 1: valid.
Function 46 NA
description b%t7 f'ising edge is valid;

7 Fault reset bit7 is held to 1. All other control

commands are invalid.

8 Halt 0: invalid; 1: valid.

9~10 NA

11~15 Factory-defined

Note: each bit in the control word needs to be used together with other bits to form

a control command.

Index 6041y

Designation Status Word
Object structure VAR Data type | Uintl6 Data range 0~ 65535
Mapping Y Access RO Factory setting 0
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Bit definition of status word:
0 Switch on 0: invalid; 1: valid.
1 Wait to enable 0: invalid; 1: valid.
servo
2 Enable operation 0: invalid; 1: valid.
3 Fault 0:no fault;1: fault.
4 Enable voltage 0: invalid; 1: valid.
5 Quick stop 0: valid; 1:invalid.
6 Power-on and 0: invalid; 1: valid.
running allowed
. Warning 0: invalid; 1: valid.
Function
L. Factory-defined -
description - - -
9 Remote control 0: invalid; 1: valid.
0:target torque not reached;
10 Target reached
1:target torque reached;
0:the position command or feedback does not
1 Software internal reach the software internal position limit;
position limit 1:the position command or feedback reaches
the software internal position limit;
12~14 | NA
0: homing not performed or not
15 Homing comple'ted; .
1: homing completed and reference point
found.

Profile torque mode (PT) is recommended with the following basic configuration.

6040h:control word 6041h: status word Required
6071h: target torque - Required
6087h:torque slope - Optional
- 6064h:real position Optional
- 606Ch:real velocity Optional
- 6077h: real torque Optional
6060h: modes of operation 6061h: modes of operation display Optional

9.3.9.4 Cyclic Synchronous Position Mode (CSP)

In the cyclic synchronous position mode, the master sends the planned target position 607Ah, based on

the target speed 60FFh, to the servo drive in a cyclic synchronous manner. The servo drive performs position,
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speed and torque control internally.
Target
position )
0xB07A Gg: éor;'l'o +—>()—{ Position control Torque control
A
Real torque 0x6077
Real speed 0x606C
Real position 0x6064
Figure 9-22 Cyclic synchronous position control block diagram
6040h (control word) 6041h (status word)
6060h (control mode) 6061h (mode display) >
606Ch ( real speed ) -
607Ah (target position) »
6077h (real torque
6067h (position at threshokd) 6063h (motor position feedback)
6068h (position at window) 6064h (user position feedback
6065h (excessive position deviation threshold) 603Fh (error code) R
Figure 9-23 Cyclic synchronous position input / output block diagram
Dictionary of related objects:
0x603F | 00 Error code RO UINT16 | - 0~65535
0x6040 | 00 Control word RW UINTI6 | - 0~65535
0x6041 | 00 Status word RO UINT16 | - 0~65535
0x6060 | 00 Operation mode RW INTS - 0~10
0x6061 | 00 Mode display RO INT8 - 0~10
0x6063 | 00 Motor position feedback | RO INT32 Encoder unit -
0x6064 | 00 User position feedback RO INT32 Command unit -
00 Excessive position .
0x6065 o RW UINT32 | Command unit 0~(2%-1)
deviation threshold
0x6067 | 00 Position at threshold RW UINT32 | Encoder unit 0~65535
0x6068 | 00 Position at window RW UINT16 | ms 0~65535
0x606C | 00 Real speed feedback RO INT32 Encoder unit /s -
0x607A | 00 Target position RW INT32 Encoder unit -231~(231.1)
06091 01 Motor resolutions RW UINT32 | - 0~(2%2-1)
X
02 Shaft resolutions RW UINT32 | - 1~(232-1)
0x60B0 | 00 Position offset RW INT32 Encoder unit -231(231-1)
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Description of control word 6040h and status word 604 1h in cyclic synchronous position mode:

Index 6040n
Designation Control Word
Object structure VAR Data type | Uintl6 Data range 0~ 65535
Mapping Y Access RW Factory setting 0
Bit definition of the control word:

0 Switch on 0: invalid; 1: valid.

1 Enable voltage 0: invalid; 1: valid.

2 Quick stop 0: valid; 1: invalid.

3 Enable operation 0: invalid; 1: valid.
0—1:When there is a new position
command to be updated, whether it

X . succeeds or not is decided by the
Enabling new position
4 servo status;
command .
1—0:change 6041h:bit12 from 1—0,
whether it succeeds or not is decided
F . the servo status;
unction Position command (update | 0: none-immediate update;
description 5 . .
mode) 1: immediate update;
0:607Ah means absolute position
.. command,;

6 Position command (type) . ..
1:607Ah means relative position
command;
bit7 rising edge is valid;

7 Fault reset bit7 is held to 1, and other control
commands are invalid;

8 Pause 0: invalid;1: valid

9~10 NA

11~15 Factory-defined

Note: each bit in the control word needs to be combined with other bits to

form

a control command.

0 Switch on

Index 6041n
Designation Status Word
Object structure VAR Data type | Uintl6 Data type 0~ 65535
Mapping Y Access RO Access 0
Bit definition of the status word:
Function
description

0: invalid; 1: valid.
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Wait to enable

0: invalid; 1: valid.

1
servo
2 Enable operation 0: invalid; 1: valid.
3 Fault 0:no fault;1: fault.
4 Enable voltage 0: invalid; 1: valid.
5 Quick stop 0: valid; 1: invalid.
6 Power-on and 0: invalid; 1: valid.
running allowed
7 Warning 0: invalid; 1: valid.
8 Factory-defined
9 Remote control 0: invalid; 1: valid.
10 | Target reached 0: target pos%t?on not reached,;
1: target position reached;
0: position command or feedback does not reach
1 Software internal the software internal position limit
position limit 1: position command or feedback reaches the
software internal position limit
12 Slave following 0: slave is not following the command;
command 1: slave is following the command;
13 Position deviation 0: position deviation within 6065h
status 1: position deviation beyond 6065h
14 | NA
0:Homing not performed or not completed;
15 | Homing 1:Homing completed and the reference point has

been found;

Cyclic Synchronous Position Mode (CSP) is recommended with the following basic configuration:

6040h: control word 6041h: status word Required
607Ah: target position 6064h: position actual value) Required
6060h: modes of operation 6061h: modes of operation display Optional

9.3.9.5 Cyclic Synchronous Velocity Mode (CSV)

In the cyclic synchronous velocity mode, the master sends the calculated target velocity of 60FFh

cyclically synchronized to the servo drive, and the speed and torque is adjusted by the servo internally.
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Target speed Ox60FF
Speed limit  0x607F
_opeed imit OPE )

Torque
control

Real torque 0x6077

Real speed 0x606C
<

Real position 0x6064

<

Figure 9-24 Cyclic synchronous velocity control block diagram

6040h (Control word) 6041h (Status word)

6061h (Mode display)
6060h (Control mode) 606Ch (Real speed)

6063h (Motor position feedback )

6064h (User position feedback )
607Fh (Max. user speed)

603Fh_(Error code)

Figure 9-25 Cyclic synchronous speed input / output block diagram
Dictionary of related objects.

0x603F | 00 Error code RO | UINTI16 - 0~65535
00 R
0x6040 Control word W UINTI16 - 0~65535
0x6041 | 00 Status word RO | UINTI6 - 0~65535
00 . R
0x6060 Operation mode W INT8 - 0~10
0x6061 | 00 Mode display RO | INT8 - 0~10
0x6063 | 00 Motor position feedback | RO | INT32 Encoder unit -
0x6064 | 00 User position feedback RO | INT32 Command unit
00 C d
0X606C Real speed feedback RO | INT32 omman -
unit/s
0x6077 | 00 Real torque RO | INT16 1% -
00 R Command
0x607F Max. speed UINT32 i 0~50000
w unit/s
00 ) R Command
0x6083 Acceleration UINT32 . 0~(232-1)
W unit/s?
00 . R Command
0x6084 Deceleration UINT32 ) 0~(232-1)
W unit/s?
01 R
Motor resolution UINT32 - 0~(2%2-1)
0x6091 W
02 Shaft resolution R UINT32 - 1~(2%-1)
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A\
00 R Command
0x60FF Target speed INT32 . -231(231-1)
w unit/s

Description of control word 6040h and status word 6041h in cycle synchronous speed mode.

Index 60401
Designation Control Word
Object i
VAR | Datatype | Uintl6 Data range 0~ 65535
structure
Mapping Y Access RW Factory setting 0
Bit definition of the control word:
0 Switch on 0: invalid; 1: valid.
1 Enable voltage 0: invalid; 1: valid.
2 Quick stop 0: valid; 1: invalid.
3 Enable operation 0: invalid; 1: valid.
. 4~6 NA -
Function — -
s bit7 rising edge valid;
description .
7 Fault reset bit7 is held to 1. and other control
commands are invalid.
8 Pause 0: invalid; 1: valid
9~10 NA -
11~15 Factory-defined -

Note: each bit in the control word needs to be combined with other bits to form a

control command.

Index 6041,

Designation Status Word
Object structure | VAR Data type Uintl6 | Data range 0~ 65535
Mapping Y Access RO Factory setting 0
Bit definition of status word:
[Bit [ Designation [ Description |

0 Switch on 0: invalid; 1: valid.

1 Wait to enable servo 0: invalid; 1: valid.
Function 2 Enable operation 0: invalid; 1: valid.
description 3 Fault 0:no fault;1: fault.

4 Enable voltage 0: invalid; 1: valid.

5 Quick stop 0: valid; 1: invalid.

6 Power-on and running 0: invalid; 1: valid.

allowed
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7 Warning 0: invalid; 1: valid.
8 Factory-defined
9 Remote control 0: invalid; 1: valid.
10 Target reached 0: target pos%t?on not reached;
1: target position reached.
11 NA
12 Slave following command Slave following command
13~14 | NA
0:Homing not performed or
. not completed;
15 Homing

1:Homing completed and the
reference point found;

Cyclic synchronous velocity mode (CSV) is recommend for the following basic configuration.

6040h:control word 6041h:status word Required
60FFh: target velocity - Required
- 6064h: position actual value Optional
- 606Ch:velocity actual value Optional
6060h: modes of operation 6061h: modes of operation display Optional

oThe speed limit is determined by the smaller value of 0x607F and the

maximum motor speed.

9.3.9.6 Cyclic Synchronous Torque Mode (CST)

In the cyclic synchronous torque mode, the master sends the calculated target torque 6071h to the servo

drive in a cyclic synchronous manner, and the torque regulation is executed by the servo internally. When the

speed reaches the limit value, it enters the speed regulation phase.
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Target torque 0x6071
— > Torque
control

Speed limit 0x607F

Real torque 0x6077

Real speed 0x606C
Real position 0x6064

<

Figure 9-26 Cyclic synchronous torque control block diagram

6040h (Control word) 6041h (Status word) -
>

6061h (Mode display)
6060h_(Control mode)

6063h (Motor position feedback)
>

6064h (User position feedback )
>

607Fh_(Max. user speed)
603Fh_(Error code)

>
>

Figure 9-27 Cyclic synchronous torque input / output block diagram

Dictionary of related objects:

0x603F | 00 Error code RO UINT16 - 0~65535
0x6040 | 00 Control word RW UINT16 - 0~65535
0x6041 00 Status word RO UINT16 - 0~65535
0x6061 00 Mode display RO INTS8 - 0~10
0x6063 | 00 Motor position feedback | RO INT32 Encoder unit | -
0x6064 | °° | User position feedback | RO | INT32 S;Itnmand ;
ox606c | Real speed feedback RO | INT32 Command

unit /s
0x6071 00 Target torque RW INT16 0.1% -3000~3000
0x6072 | 00 Max. torque RW UINT16 0.1% 0~3000
0x6077 | 00 Real torque RO INT16 1% -
oxe07F | % Max. speed RW | UINT32 S;I:‘/‘:and 0~(221)

Description of control word 6040h and status word 6041h in cyclic synchronous torque mode.

Index 6040n
Designation Control Word
Object structure VAR I Data type | Uintl6 I Data range | 0 ~65535
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Mapping Y | Access | RW | Factory setting | 0
Bit definition of the control word:
0 Switch on 0: invalid; 1: valid.
1 Enable voltage 0: invalid; 1: valid.
2 Quick stop l:invalid; 0:valid
3 Enable operation 0: invalid; 1: valid.
. 4~6 NA
Function
Lo bit7 rising edge is valid;
description o
7 Fault reset bit7 is held to 1 and all other control
commands are invalid.
8 Pause 0: invalid; 1: valid.
9~10 NA
11~15 Factory-defined

Note: each bit in the control word needs to be combined with other bits to

form a control command.

Index 6041y,

Designation Status Word
Object structure VAR Data type | Uintl6 Data range 0~ 65535
Mapping Y Access RO Factory setting 0
Bit definition of the status word:
0 Switch on 0: invalid; 1: valid.
1 Wait to enable servo | 0: invalid; 1: valid.
2 Enable operation 0: invalid; 1: valid.
3 Fault 0:no fault;1: fault.
4 Enable voltage 0: invalid; 1: valid.
5 Quick stop 0: valid; 1: invalid.
6 Powe':r-on and 0: invalid; 1: valid.
. running allowed
Function 7 Warning 0: invalid; 1: valid.
description
Factory-defined
Remote control 0: invalid; 1: valid.
10 Target reached 0: target pos%t?on not reached;
1: target position reached.
11 NA
Slave following Slave following command
12 command
13~14 | NA
. 0:Homing not performed or not
15 Homing
completed;
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1:Homing completed and the reference point
found;

Cyclic synchronous torque mode (CST) is recommended with the following basic configuration:

6040h: control word 6041h: status word Required
6071h: target torque - Required
- 6064h: position feedback Optional
- 606Ch: velocity feedback Optional
- 6077h: torque feedback

6060h: modes of operation 6061h: modes of operation display Optional

oThe speed limit is determined by the smaller value of 0x607F and the

maximum motor speed.

9.3.9.7 Homing Mode (HM)

The homing mode is used to find the mechanical home point and determine the position relationship
between the mechanical home point and mechanical zero point.

Mechanical home point: a fixed position on the machine corresponding to a defined home signal switch.

= mechanical zero point + 607C (home position offset)

Mechanical zero point: the absolute 0 position on the machine.

After the servo drive has finished homing, the motor will stop at the mechanical home point and adjust
the position relationship between the mechanical home point and mechanical zero point by setting the value
of the object dictionary 0x607C.
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0x6099 : 0L % kit 2 )

“ox6099 - 02 (LA L)
0x607F

(Max. profile speed)

Max. motor speed
0x6098

(command unit Max. motor speed
(Homing mode)
0x607C (Homing offset)
B09A (Homing acce”| Position Torque
0x609A (Homing acce- Homing —
leration/deceleration) control control
T )

A

Real torque 0x6077

Real speed 0x606C

<

Real position 0x6064

Figure 9-28 Homing mode control block diagram

6040h (Control word) 6041h (Status word)

6060h _(Control mode) 6061h (Mode display)
»

6098h (Homing mode) N 5077h (Real torque)

6099h (Homing speed) 6063h (Motor position feedback )

609Ah (Homing acceleration/deceleratior 6064h (User nosition feedback )

607Ch (Homing 0ffs€t>: 603Fh (Error code)

Figure 9-29 Homing input/output block diagram
The conversion of user unit and encoder unit in homing mode via 0x6091 is illustrated below.

0x6062 (User position command)
»

0X60FC (Motor position command)
Ld Ll

0x6064 (User position feedback )
»

0x6063 (Motor position feedback)
»

Motor position deviation 0x60F4 (User position deviatiorL)
»

0x6091(Gear ratio) = %. 0x6063 (Motor position feedback ) and 0x6064 (User position feedback)
correspond as follows:0x6063(Encoder unit)=0x6064(Command unit) X %a

The relationship between 0x6099-01 (search for deceleration point speed) and 0x6099-02 (search for

home speed) and the corresponding maximum motor speed after conversion exists as follows:
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0x6099 : O (4% Z i s 7 )
 0x6099 : 02(HE s i )

0x607F
(Maximum profile speed )

Max. motor speed
(rpm)

Max. motor speed
(command unit)

Motor speed (rpm) versus load shaft speed (command unit/s):
Load shaft speed x 0x6091:01

Mot d _ 0x609102 3 ¢y
otor speed(rpm) Encoder resolution

Example: gear ratio = 1:1, with 23-bit encoder.
Motor speed = SOOIpm(Correspondmg to 0x6099(Load shaft speed)) =500 X ——

69905066 ( Command i“)

8388608

Example: gear ratio = 1:1, with 23-bit encoder.

acceleration 500rpm 8388608
= =500 x

Motor Jecel — = -~ 0
eceleration ¢ (Corresponding to 0x609A (Load shafp Sceerazon lon))

deceleration
unit
= 69905066( Commamd—Sz )

Dictionary of related objects:

0x603F | 00 Error code RO UINT16 - 0~65535
0x6040 | 00 Control word RW UINT16 - 0~65535
0x6041 | 00 Status word RO UINT16 - 0~65535
0x6060 | 00 Operation mode RW INTS8 - 0~10
0x6061 | 00 Mode display RO INTS8 - 0~10
0x6063 | 00 Motor position feedback | RO INT32 Encoder unit -
0x6064 | 00 User position feedback RO INT32 Command unit | -
0x606C | ® | Real speed feedback RO | INT32 /iommand it
0x6067 | 00 Position at threshold RO UINT32 User unit -
0x6068 | 00 Position at window RW UINT16 2ms -
0x6077 | 00 Real torque RO INT16 1% -
0x6098 | 00 Homing mode RW INT8 - 1~35

01 High-spe.ed sea.rch for RW UINT32 Command unit 0~2%-1)
0x6099 deceleration points /s

02 Search for home low RW UINT32 Command unit | 1~(2%-1)
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speed /s
00 Homing Command unit
0x609A . . RW UINT32 0~(2%2-1)
acceleration/decelaration /s
Description of control word 6040h and status word 6041h in homing mode:
Index 60401
Designation Control Word
Object structure VAR Data type | Uintl6 Data range 0~ 65535
Mapping Y Access RW Factory setting 0
Bit definition of the control word:
0 Switch on 0: invalid; 1: valid.
1 Enable voltage 0: invalid; 1: valid.
2 Quick stop 0: valid; 1: invalid.
3 Enable operation 0: invalid; 1: valid.
0: homing not activated
0—1: enable homing
4 Homing L .
1:homing in operation
Function .
1—0: stop homing
description
5~6 NA
bit7 rising edge is valid;
7 Fault reset bit7 is held to 1 and other control
commands are invalid.
8 Pause 0: invalid; 1: valid
9~10 NA
11~15 Factory-defined
Note: each bit in the control word needs to be combined with other bits to
form a control command.

Index 6041y

Designation Status Word
Object structure VAR Data type | Uintl6 Data range 0~ 65535
Mapping Y Access RO Factory setting 0
Bit definition of the status word:
Function 0 Switch on 0: invalid; 1: valid.
ipti Wait t bl
description 1 aitfo enable 0: invalid; 1: valid.
servo
2 Enable operation 0: invalid; 1: valid.
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3 Fault 0:no fault;1: fault.
4 Enable voltage 0: invalid; 1: valid.
Quick stop 0: valid; 1: invalid.

Power-on and . . .
6 . 0: invalid; 1: valid.
running allowed

7 Warning 0: invalid; 1: valid.
8 Factory-defined
9 Remote control 0: invalid; 1: valid.
10 Target reached 0: target pos%t?on not reached;
1: target position reached.
0: position command or feedback not reach
1 Software internal the software internal position limit;
position limit 1: position command or feedback reached the
internal software position limit.
) 0: homing not completed;
12 Homing 1: homing completed.
0: no error
13 Homing error .
1: homing error
14 NA
0: homing not performed or not
. completed;
15 Homing

1: homing completed and the reference point

found.

Homing mode is recommended with the basic configuration as follows:

6040h: control word 6041h: status word Required
6098h: homing mode - Optional
6099-01h: search for deceleration point speed - Optional
6099-02h: speed during search for home speed - Optional
609Ah: homing acceleration/ deceleration - Optional
- 6064h: position actual value Optional
6060h: modes of operation 6061h:modes of operation display Optional
9.3.9.8 Probe

The probe function is to latch the position information (user unit) at the corresponding moment when the
external input signal X changes. This product supports the simultaneous use of two probes, which can record
the position information corresponding to the rising and falling edges of each probe signal at the same time.

Probe 1 can be selected with the external input terminal X4 signal as the probe signal; Probe 2 can be
selected with the external input terminal X5 signal as the probe signal.
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(1) Related object dictionaries

0x60B8 | 00 Probe function RW UINT16 - 0~65535
0x60B9 | 00 Probe status RO UINT16 - -
0x60B 00 Probe 1 rising edge RO INT32 Command unit -
A latched position

0x60B 00 Probe 1 falling edge RO INT32 Command unit -
B latched position

0x60B 00 Probe 2 rising edge RO INT32 Command unit -
C latched position

0x60B 00 Probe 2 falling edge RO INT32 Command unit -
D latched position

(2) Use steps

This product supports X3 and X4 as external trigger signals and the software internally forces them to
be used for the probe function. To prevent misoperation of the programmable functions assigned to the X3
and X4 terminals after the probe function is turned on, set both the related Pn603.YX and Pn604.YX to 0.

When the probe signal needs to be filtered, the corresponding filtering time can be set for probe 1 and
probe 2 by function codes Pn632 and Pn633 respectively.

(3) Probe setting (0x60B8)
The relevant bits of the object dictionary [0x60B8] are defined as follows.

Probe 1 enabling: Probe 2 enabling:
0 0: not enabled; 8 0: not enabled;
1: enabled. 1: enabled.
Probe 1 trigger mode: Probe 2 trigger mode:
1 0: one-shot triggering; 9 0: one-shot triggering;
1: successive triggering. 1: successive triggering.
Probe 1 home signal: Probe 2 home signal:
2 0:DI3 input signal; 10 0:DI4 input signal;
1:Z signal 1:Z signal
3 NA 11 NA
Probe 1 rising edge Probe 2 rising edge
4 0: no latching on rising edge 12 0: no latching on rising edge
1: latching on rising edge 1: latching on rising edge
Probe 1 falling edge Probe 2 falling edge
5 0: no latching on falling edge 13 0: no latching on falling edge
1: latching on falling edge 1: latching on falling edge
6~7 NA 14~15 NA

Note: once the enabled bit of probe 1 (rising edge bit0 of 60B8h) is valid, the function setting of probe 1

(trigger mode, latching edge) cannot be changed, and bit0 of 60B8h must remain valid during the action of

168}



SD100 Series Servo Drive Manual

Communication

probe 1. Probe 2 is the same as Probe 1.

(4) Reading probe status (0x60B9)

The relevant bits of the object dictionary [0x60B9] are defined as follows.

Probe 1 enabling: Probe 2 enabling:
0 0: not enabled; 8 0: not enabled;

1: enabled. 1: enabled.

Probe 1 rising edge latching Probe 2 rising edge latching
1 0: not executed; 9 0: not executed;

1: executed. 1: executed.

Probe 1 falling edge latching Probe 2 falling edge latching
2 0: not executed; 10 0: not executed;

1: executed. 1: executed.
3~6 Probe 1 execution times 11~14 Probe 2 execution times

Probe 1 signal monitoring Probe 1 signal monitoring
7 0:DI3 as low level; 15 0:DI4 as low level;

1:DI3 as high level. 1:DI4 as high level.

For example, when using probe 1 (X3) as the position to trigger the latching function, whether a rising-
edge position or a falling-edge position latching has been executed can be judged from Bitl or Bit2 of the
object dictionary [0x60B9]. At the same time, read the value of Bit3 to Bit6 of the object dictionary, which
records the number of times a single loop has been executed. If you need to get the total number of executions,
please do some accumulative counting on the upper computer.

(5) Probe latching position

The position information of Probe 1 and Probe 2 are recorded in the object dictionaries [0x60BA],
[0x60BB], [0x60BC] and [0x60BD] respectively, and the users read the corresponding position information
value according to the actual situation.

For example:use probe 1 rising edge position to continuously trigger the latching position function.

@ configure probe 1 to continuous trigger, set object dictionary [0x60B8] Bitl to 1;

@ configure probe 1 rising edge position latching, set object dictionary [0x60B8] Bit4 to 1;

() enable the probe 1 latching position function, set object dictionary [0x60B8] Bit0 set to 1.

After enabling probe 1, the drive will detect a valid latch edge and latch the value of the position

information corresponding to the edge.
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[0x60B8] Bit0

[0x60B9] Bitd J

Probe 1 signal

[0x60B9] Bitl

[0x6089] Bit6-3 | O

1

[

Figure 9-30 Timing logic diagram of the probe function

9.3.10 Object Dictionary

9.3.10.1 Terminology explanation

"Index": specifies the position of each object in the object dictionary, indicated in hexadecimal (h).

"Data type":See Table 9-32 for details.

Int8 -128 ~ 127 1 byte 2
Uint8 0~255 1 byte 5
Int16 32768 ~+32767 2 bytes 3
Uint16 0~ 65535 2 bytes 6
Int32 2147483648 ~+2147483647 | 4 bytes 4
Uint32 0 ~ 4294967295 4 bytes 7
String ASCII - 9

Table 9-32 Data type description

"Read/Write type":Please refer to Table 9-33 for details.

RW Write and read

WO Write only

RO Read Only

CONST Constants, read only

Table 9-33 Read/Write type description
"Object structure": See Table 11-58 for details.
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A unique and simple value, containing the

VAR . 7
data types in Table 3-1

ARR Data blocks with the same type

REC Data blocks with the different types

Table 9-34 Description of the object structure

9.3.10.2 List of 1000h Group Objects

1000h - Device type VAR RO Uint32 N
1001h - Error register VAR RO Uint8 Y
1008h - Device name STRING RO Uint8 N
1009h - Hardware version STRING RO Uint8 N
100Ah - Software version STRING RO Uint8 N
- ID object REC RO Uint16 N
00y No. of projects - RO Uint8 N
1018h 01y Manufacturer ID - RO Uint32 N
02y Device code - RO Uint32 N
03y, Device revision number - RO Uint32 N
RPDOI1 i
- mapping REC RW - N
parameter
1600h - -
004 RPDOI1 mapping number - RW Uint8 N
1~15, RPDO mapping object - RW Uint32 N
RPDO2 i
; mapping REC RW ; N
parameter
1601h - :
00, RPDO2 mapping number - RW Uint8 N
1~15y RPDO mapping object - RW Uint32 N
RPDO3 i
; Mapping REC RW ; N
parameter
1602h - -
004 RPDO3 mapping number - RW Uint8 N
1~15y RPDO mapping object - RW Uint32 N
RPDO4 i
- mappiig REC RW - N
parameter
1603h ) -
00, RPDO4 mapping number - RW Uint8 N
1~15; RPDO mapping object - RW Uint32 N
TPDOLI i
; TMapping REC RW ; N
parameter
1A00h - -
00 RPDO4 mapping number - RW Uint8 N
1~15, RPDO mapping object - RW Uint32 N
1A01h - TPDO2 mapping REC RW - N
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parameter
00y RPDO4 mapping number - RW Uint8 N
1~15y RPDO mapping object - RW Uint32 N
TPDO3 i
- napping REC RW ; N
parameter
1A02h ; -
00, RPDO4 mapping number - RW Uint8 N
1~15, RPDO mapping object - RW Uint32 N
TPDO4 i
- fnapping REC RW - N
parameter
1A03h ; -
00, RPDO4 mapping number - RW Uint8 N
1~15y RPDO mapping object - RW Uint32 N
1CO0h i Synchronous management REC RO 43 N
type
Synchronous management .
- ; ARR RW Uint8 N
of 2_RPDO allocation
Synchronous management
of 2 RPDO allocation of .
1C12h 00, B . - RW Uint16 N
maximum subindex
numbers
Indexing of RPDO- .
01y . - RW Uint16 N
allocated objects
1C13h - Synchronous management ARR RW Uint8 N
of 2_RPDO allocation
00y, Synchronous management - RW Uintl6 N
of 2_RPDO allocating
maximum subindex
numbers
01y Indexing of RPDO- - RW Uintl6 N
allocated objects
1C32h - Synchronous management REC RO - N
2 output parameters
00y, Synchronous management - RO Uint8 N
2 of max subindex No. of
01y Synchronization Type - RO Uint16 N
02, Cycle time - RO Uint32 N
04, Synchronization Types - RO Uintl6 N
supported
05y Min. cycle time - RO Uint32 N
06y, Calculation and replication - RO Uint32 N
time
085, Obtain cycle time - RO Uintl6 N
09, Delay time - RO Uint32 N
0A, SYNCO cycle time - RO Uint32 N
0B, Number of lost sync events | - RO Uintl6 N
0C;, Cycle over counting - RO Uintl6 N
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1C32h 20, Synchronous error - RO BOOL N
1C33h - Synchronous management | REC RO - N
2 input parameters
00, Synchronous management - RO Uint8 N
2 of max subindex No.
01y Synchronization Type - RO Uintl6 N
025 Cycle time - RO Uint32 N
04y, Synchronization Types - RO Uintl6 N
supported
05, Min. cycle time - RO Uint32 N
06y Calculation and replication | - RO Uint32 N
time
08y Obtain cycle time - RO Uint16 N
09, Delay time - RO Uint32 N
0A, SYNCO cycle time - RO Uint32 N
0By, Number of lost sync events | - RO Uintl6 N
0Cy Cycle over counting - RO Uint16 N
20, Synchronous error - RO BOOL N

9.3.10.3 List of 2000h Group Objects

2000h group object dictionaries are mappings of the drive's internal parameters. The object dictionaries

2000h ~ 2006h correspond to the parameter groups of PnOxx ~ Pn6xx respectively; 2010h ~ 2018h

correspond to the monitoring parameters of UnOxx ~ Un8xx. The specific function codes of the drives

correspond to the sub-indexes of the object dictionaries in the 2000h group, and the correspondence rule is

that the last two digits of the function codes plus 1 are the corresponding object dictionary sub-indexes.

The following table shows the correspondence between the 2000h object dictionary index numbers and

the function codes of the drive, the specific meaning of the function codes are detailed in "Chapter 9

Parameter Description" and "Chapter 8 Monitoring Parameters".

- PnOxx basic control parameters - - -
00h Max sub-indexes supported Uint8 RO N
01h Pn000: function selection basic switch 0 Uintl6 RW N
02h Pn001: function selection basic switch 1 Uint16 RW N
2000k 03h Pn002: motor rotation direction selection Uint16 RW N
RW N
82h Pn081: native communication format Uint16 RW N
83h Pn082:EtherCat site alias Uint16 RW N
- Pnlxx gain parameters - - N
2001h 00h Maximum subindex supported Uint8 RO N
01h Pn100: rotational inertia ratio Uintl6 RW N
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02h Pnl101: speed loop proportional gain Uint16 RW N
RW N
Pn193: maximum gain during advanced .
94h . Uint16 RW N
tuning
- Pn2xx position parameters - - N
00h Maximum subindex supported Uint8 RO N
01h Pn200: position command source selection | Uintl6 RW N
02h Pn201: external pulse input type Uint16 RW N
2002h 03h Pn202: position control function switch 1 Uint16 RW N
04h Pn203: external pulse command multiplier Uint16 RW N
RW N
98h Pn2-97: absolute zero single-turn value Uint16 RW N
setting
9Ah Pn299: homing timeout Uint16 RW N
- Pn3xx speed parameters - - N
00h Maximum subindex supported Uint8 RO N
2003k 01h Pn300: speed command source selection Int16 RW N
02h Pn301: speed command direction Int16 RW N
RW N
21h Pn320: Speed-consistent signal range Uint16 RW N
2004h - Pn4xx speed parameters - - N
00h Maximum subindex supported Uint8 RO N
01lh Pn400: torque control switch 1 Uint16 RW N
02h Pn401: torque command 2nd order low- Uint16 RW N
pass filter cut-off frequency
RW N
31h Pn430: torque control switch 2 Uint16 RW N
2005h - Pn5xx speed parameters - - N
00h Maximum subindex supported Uint8 RO N
01h Pn500: jogging speed Uint16 RW N
02h Pn502: program JOG operation method Uint16 RW N
RW N
0% Pn508: program JOG movement speed Uint16 RW N
2006h - Pn6xx speed parameters - - N
00h Maximum subindex supported Uint8 RO N
01h Pn600: switching input terminal X filter Uint16 RW N
time
02h Pn601: switching input terminal X1 Uint16 RW N
configuration
RW N
31h Pn630: software giving the status of input Uintl6 RW N
terminal (X)
2010h - UnOxx monitoring parameters - - N
00h Maximum subindex supported Uint8 RO N
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0lh Un000: motor feedback speed Intl6 RO N
02h Un001: command speed Int16 RO N
RO N
38h Un038: Canopen version (sub-version Uint16 RO N
number)
3%h Un039:EtherCAT version (sub-version Uint16 RO N
number)
2011h - Unlxx monitoring parameters - - N
00h Maximum subindex supported Uint8 RO N
05h Un104: serial encoder communication Uint16 RO N
abnormal counter
06h Un105: position rectification time Uint16 RO N
RO N
54h Un153: analog channel 2 voltage (after Uint16 RO N
offset, gain, zero correction)
2012h - Un2xx monitoring parameters - - N
00h Maximum subindex supported Uint8 RO N
04h Un203: abnormal parameter function code | Uintl6 RO N
number (Er040)
13h Un212: system monitoring time A (average | Uintl6 RO N
value)
RO N
1Ah Un219: system monitoring time R Uint16 RO N
(maximum)
2015h - Un5xx monitoring parameters - - N
00h Maximum subindex supported Uint8 RO N
12h Un512: U-phase current zero point value Uint16 RO N
13h Un513:V-phase current zero point value Uint16 RO N
2016h - Un6xx: monitoring parameters - - N
00h Maximum subindex supported Uint8 RO N
04h Un603: absolute encoder pulses (low 32 Uint32 RO N
bits)
06h Un605: absolute encoder pulses (high 32 Uint32 RO N
bits)
2018h - Un8xx monitoring parameters - - N
00h Maximum subindex supported Uint8 RO N
0lh Un800: existing fault or warning codes Uint16 RO N
02h Un801: warning codes Uint16 RO N
RO N
43h Un842: Warning log 9 occurrence time Uint16 RO N
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eoThe last two digits of the function codes correspond to the subindexes. The
function code is a hexadecimal number, and so is the subindex.
Example: when reading or writing to function code Pn299, the corresponding
object dictionary is 2002_9Ah.

9.3.10.4 List of 6000h Group Objects

603Fh | 00, Fault code RO Y Uintl6 -

6040h 00y, Control word RW Y Uintl6 -

6041h 00y, Status word RO T Uintl16 -

605Ah | 00, Quick stop RO Y Intl6 -

605Dh | 00 Suspend stop RO Y Int16 -

6060h | 00, Operation type RW Y Int8 -

6061h | 00, Display type RO Y Int8 -

6062h | 00y User position command RO Y Int32 Command unit

6063h | 00y Motor position feedback RO Y Int32 Encoder unit

6064h | 00, User position feedback RO Y Int32 Command unit

Excessive position deviation . .
6065h | 00y RW Y Uint32 Command unit
threshold

6067h 00y, Position at threshold RW Y Uint32 Command unit

6068h 00y, Position at time window RW Y Uintl6 ms

606Bh | 00, Real user speed command RW Y Int32 Command unit/s

606Ch | 00, Real user speed feedback RO Y Int32 Command unit/s

606Dh | 00 Speed at threshold RW Y Uint16 0.1rpm

606Eh | 00y Speed at actual window RW Y Uint16 ms

606Fh | 00, Zero-speed threshold RW Y Uint16 0.1rpm

6070h | 00y Zero-speed time window RW Y Uint16 ms

6071h | 00y Target torque RW Y Int16 0.1%

6072h | 00, Maximum torque RW Y Uintl6 0.1%

6074h 00, Torque command RO Y Uint32 0.1%

6075h 00, Motor rated current RO Y Uint32 mA

6076h 00, Motor rated torque RO Y Uint32 mNm

6077h 00, Motor torque feedback RO Y Uint16 0.1%

607Ah | 00, Target position RW Y Int32 Command unit

607Ch | 00, Home position offset RW Y Int32 Command unit

607Dh 01, Min. software limit RW Y Int32 Command unit
02, Max. software limit RW Y Int32 Command unit

607Eh | 00y Command polarity RW Y Uint8 -

607Fh | 00y Maximum profile speed RW Y Uint32 Command unit/s
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6080h | 00, Maximum motor speed RW Y Uint32 rpm
6081h | 00, Position profile speed RW Y Uint32 Command unit/s
6083h 00y Profile acceleration RW Y Uint32 Command unit/s?
6084h 00y Profile deceleration RW Y Uint32 Command unit/s?
6086h | 00, Motor operation curve type RW Y Int16 -
6087h | 00, Torque ramp time RW Y Uint32 ms
01y Gear ratio numerator RW Y Uint32 -
6091h 025 Gear ratio denominator RW Y Uint32 -
6098h 00y, Homing mode RW Y Int8 -
609%h | 01, Homing high speed RW Y Uint32 Command unit /s
02, Homing low speed RW Y Uint32 Command unit /s
609Ah | 00y Homing RW Y Uint32 Command unit /s2
acceleration/deceleration
60BOh | 004 Position offset RW Y Int32 Command unit
60Blh | 00, RPM offset RW Y Command unit /s
60B2h | 00y Torque offset RW Y Int16 0.1%
60B8h | 00, Probe function RW Y Uint16 -
60B%h | 00y Probe status RO Y Uintl6 -
60BA | 004, Probe 1 rising edge position | RO Y Int32 Command unit
h feedback
60BB 004 Probe 1 falling edge position | RO Y Int32 Command unit
h feedback
60BC 00y Probe 2 rising edge position RO Y Int32 Command unit
h feedback
60BD | 004 Probe 2 falling edge position | RO Y Int32 Command unit
h feedback
60EOh | 00y Forward torque limit value RW Y Uint16 0.1%
60E1h | 00, Negative torque limit value RW Y Uint16 0.1%
60F4h | 00y User position deviation RO Y Int32 Command unit
60FCh | 00y Motor position command RO Y Int32 Encoder unit
60FD 004 Digital input RO Y Uint32 -
h
60FEh | 00y Digital input No. RO N Uint8 -
01y Physical output RO Y Uint16 -
02h Physical forced output RW Y Uint32 0
60FFh | 00, Target speed RW Y Uint32 Command unit /s
6502h 00y, Servo operation modes RO Y Uint32 -
supported
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9.3.10.5 Details of 1000h Group Objects

Index 1000n

Designation Device Type
Object structure VAR Data type Uint32 Data range Uint32
Mapping NO Access RO Factory setting 0x20192
The device type parameters are used to describe the device subprotocols or
application specifications.
Function
description 0~15 Device sub-protocol 402(0x192): device subprotocol
16~23 Type 02: servo drive
25~31 Mode Factory-defined

Index 1001,

Designation Error Register
Object structure | VAR Data type Uint8 Data range Uint8
Mapping NO Access RO Factory setting 0x0
Contain error type information by bit, as shown in the following table:
[Bit | Designation [ Bit [ Designation |
0 General 4 Communication
Function 1 Current 5 Sub-protocol
description 2 Voltage 6 Reserved
3 Temperature 7 Factory-defined

‘When an error occurs, the corresponding bit of the error is "1", and bit0 must be

-

Index 10081

Designation Manufacturer Device Name

Object structure REC Data type Uint8 Data range Uint8
Mapping NO Access RO Factory setting Servo Device
Index 100An

Designation SoftWare Version

Object structure REC | Data type | Uint8 | Data range | -
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| Mapping

| NO | Access

| RO

| Factory setting

| Set by model |

Index 1018n

Designation ID Object

Object structure REC Data type Uint16 Data range -
Mapping NO Access RO Factory setting

Designation Number of Entries
Object structure - Data type Uint8 Data range 4
Mapping NO Access RO Factory setting 4

Designation Vendor -ID

Object structure - Data type Uint32 Data range -
Mapping NO | Access RO Factory setting 0x850104
Function description | A unique number assigned by the ETG organization.

Product series

Product model

Designation Product Code
Object structure - Data type Uint32 Data range -
Mapping NO Access RO Factory setting -
The device code corresponds to the product series and product model of the
X electronic tag, and the relationship is as follows:
Function MSB LSB
description

|

Designation Revision Number
Object structure - Data type Uint32 Data range -
Mapping NO | Access RO Factory setting -
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Function description

This corresponds to the software version number 100Ah and the meaning is
as follows.

MSB LSB

Sub-revised version

Main revision version

Index 16001n~1603n
Designation RPDO Mapping Parameter
Object structure REC Data type - Data range -
Mapping NO Access RW Factory setting -
Functi This object can be modified only when the PDO is invalid. The total bit length of
unction

L. the mapped object must not exceed 32 bytes, and only per-byte instead of per-bit

description o
mapping is supported.

Designation Number of Valid Mapped Application Objects in PDO
Object structure - Data type Uint8 Data range 0~4
Mapping NO | Access RW Factory setting -

Function description

When it is writed to 0, other sub-index mapping objects are invalid.

Designation PDO Mapping for the nth Application Object to be Mapped

Object structure | - Data type Uint32 Data range Uint32

Mapping NO Access RW Factory setting -
The mapped object content index and subindex must be in the object
dictionary list , writable and mappable. Write the corresponding

Function subindexes in the following format.

description MSB LSB
Index Sub-index Object length

RPDO default mapping content:

(1) RPDO1(16001)

1 Map one object

0x60400010 | Command word
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(2) RPDO2(16011)

0 2 Map two objects
0x60410010 | Control word
2 0x60600008 | Running mode selection

(3) RPDO3(16025)

0 2 Map two objects
1 0x60410010 | Control word
2 0x607A0020 | Target position (position command)

(4) RPDO4(1603)

0 2 Map two objects
0x60410010 | Control word
2 0x60FF0020 | Target speed (speed command)

Index 1A00n~1A03n

Designation TPDO Mapping Parameter

Object structure | REC Data type - Data range -

Mapping NO Access RW Factory setting -

Function This object can be modified only when the PDO is invalid. The total bit length

description of the mapped object must not exceed 32 bytes, and only per-byte instead of per-
bit mapping is supported.

Designation Number of Mapped Application Objects in PDO

Object structure - Data type Uint8 Data range 0~4
Mapping NO Access RW Factory setting -
Function When written 0, the sub-index mapping object is invalid.
description

%)
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Designation PDO Mapping for the nth Application Object to be Mapped
Object structure | - Data type Uint32 Data range Uint32
Mapping NO Access RW Factory setting -
The content indexes and subindexes of the mapped objects must be on
the object dictionary list, writable and mappable.
Function Write the corresponding mapped objects in the following format.
description MSB LSB
Index Sub-index Object length

TPDO default mapping content:
(1) TPDOI1(1A001)

1

Map 1 object

0x60410010

Status word

(2) TPDO2(1A015)

i

0 2 Map two objects
1 0x60410010 Status word
2 0x60610008 Present operation mode

(3) TPDO3(1A021)

0 2 Map two objects
1 0x60410010 Status word
2 0x60640020 Present position

(4) TPDOA4(1A03)

0 2 Map two objects
1 0x60410010 Status word
2 0x606C0020 Present speed
Index 1C12n
Designation Synchronization Management 2 RPDO Allocation
Object structure | ARR Data type Uint16 Data range -
Mapping NO Access RW Factory setting 1
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Designation Synchronization 2_RPDO Allocation Max Subindex Number
Object structure | - Data type | Uint8 Data range 0~1
Mapping NO Access RW Factory setting 1

Designation RPDO Allocation Object Allocation Object Index
Object structure | - Data type Uint16 Data range 0~65535
Mapping YES Access RW Factory setting 0x1601

Set the RPDO allocation index.

1. must be configured in the pre-run state;

2. TwinCAT can be used to select the RPDO allocation directly, otherwise please
Function follow the steps below.
description a. write 1C12-00h to value 0;

b. write 1C12-01h to the pre-used RPDOx (1600h~1603h) and configure the
RPDOx mapping object (e.g. 1600h);
c. write 1C12-00h to value 1.

Index 1C13n

Designation Synchronous Management 2_TPDO Allocation

Object structure | ARR Data type Uint16 Data range -
Mapping NO Access RW Factory setting 1

Designation Synchronous Management 2_TPDO Allocation Max Subindex Number
Object structure | - Data type Uint8 Data range 0~1
Mapping NO Access RW Factory setting 1

Designation TPDO Allocation Object Index
Object structure | - Data type Uint16 Data range 0~65535
Mapping YES Access RW Factory setting 0x1A01

Set the TPDO allocation index.

1. must be configured in the pre-run state;

2. TwinCAT can be used to select the TPDO allocation directly, otherwise please
Function follow the steps below.
description a. write 1C13-00h to value 0;

b. write 1C13-01h to the pre-used TPDOx (1A00h~1A03h) and configure the
RPDOx mapping object (e.g. 1A00h);
c. write 1C13-00h to value 1.




Communication

SD100 Series Servo Drive Manual

Index 1C324 |

Designation Synchronous Management 2 Output Parameters

Object structure | REC Data type - Data range -
Mapping NO Access RO Factory setting -

Designation Synchronous Management 2 Max. Subindex No.
Object structure | - Data type Uint8 Data range -
Mapping NO Access RO Factory setting 32

Designation Synchronization Type

Object structure | - Data type Uint16 Data range -
Mapping NO Access RO Factory setting 32
Function 0x0002 indicates that the synchronization type of SM2 is distributed clock
description synchronization 0 mode.

Designation Cycle Time(ns)

Object structure - Data type Uint32 Data range -
Mapping NO Access RO Factory setting 0
Function description | The cycle of SYNCO.

Designation Synchronization Type Supported
Object structure - Data type Uint16 Data range -
Mapping NO | Access RO Factory setting 4

Function description

Distributed clock type. 0x0004 indicates the distributed clock
synchronization 0 mode.

Designation Min. Cycle Time(ns)

Object structure - Data type Uint32 Data range -
Mapping NO | Access RO Factory setting 125000
Function description | The minimum synchronization cycle supported by the slave.

Designation Calculation and Replication Time (ns)
Object structure | - Data type Uint32 Data range -
Mapping NO Access RO Factory setting -

53
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Designation Obtain Cycle Time(ns)
Object structure | - Data type Uint16 Data range -
Mapping NO Access RW Factory setting -
[Subindex — Jooo [ ]
Designation Delay Time (ns)
Object structure | - Data type Uint32 Data range -
Mapping NO Access RO Factory setting -

Designation SYNCO Cycle Time

Object structure - Data type Uint32 Data range -
Mapping NO | Access RW Factory setting -
Function description | The value of ESC register 09A0h is set in distributed clock mode.

Designation Number of Lost Synchronization Events
Object structure - Data type Uint16 Data range -
Mapping NO Access RO Factory setting -

Designation Cycle Over Count

Object structure - Data type | Uintl6 | Data range -
Mapping NO Access RO Factory setting -
Function description The set cycle is too short.

Designation Synchronization Error
Object structure - Data type BOOL Data range -
Mapping NO Access RO Factory setting -

Function description

True synchronization is activated and no error has occurred.
False: synchronization is not activated or no synchronization error has
occurred.

Index 1C33n

Designation Synchronous Management 2 InputOut Parameters
Object structure REC Data type | - Data range -
Mapping NO Access RO Factory setting -

Designation Synchronous Management 2 Max Sub-index Number
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Object structure | - Data type Uint8 Data range -

Mapping NO Access RO Factory setting 32
[subindex —— Ton [ ]

Designation Synchronization Type

Object structure - Data type Uint16 Data range -

Mapping NO | Access RO Factory setting 32

Function description | 0x0002 indicates that the Synchronization Type of SM2 is distributed clock

synchronization 0 mode.

Designation Cycle Time (ns)
Object structure - Data type Uint32 Data range -
Mapping NO Access RO Factory setting 0

Function description | The cycle of SYNCO.

Designation Synchronization Type Supported
Object structure - Data type Uint16 Data range -
Mapping NO Access RO Factory setting 4

Function description | The distributed clock type. 0x0004 indicates the distributed clock
synchronization 0 mode.

Designation Minimum Cycle Time (ns)
Object structure - Data type Uint32 Data range -
Mapping NO Access RO Factory setting 125000

Function description | The minimum synchronization cycle supported by the slave.

Designation Calculation and Replication Time (ns)

Object structure | - Data type Uint32 Data range -
Mapping NO Access RO Factory setting -
Designation Obtain Cycle Time

Object structure - Data type Uint16 Data range -
Mapping NO Access RW Factory setting -
Designation Delay Time (ns)

&
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Object structure

- Data type Uint32 Data range -

Mapping

NO Access RO Factory setting -

Designation

SYNCO Cycle Time

Object structure

- Data type Uint32 | Data range -

Mapping

NO Access RW Factory setting -

Function description

Same value as 1C32-0Ah.

Designation Number of Lost Synchronous Events
Object structure - Data type Uint16 Data range -
Mapping NO | Access RO Factory setting -

Designation Cycle Over Count
Object structure - Data type Uint16 Data range -
Mapping NO Access RO Factory setting -

Designation Synchronous error
Object structure - Data type BOOL Data range -
Mapping NO | Access RO Factory setting -

Function description

Ture: synchronization is activated and no error has occurred.
False: synchronization is not activated or no synchronization error has
occurred.

9.3.10.6 Details of 6000h Group Objects

HM Homing mode

CSP Cyclic Synchronous Position Mode
PP Profile Position Mode

CSV Cyclic Synchronous Speed Mode
PV Profile Velocity Mode

CST Cyclic Profile Torque Mode

PT Profile Torque Mode

Mark description

Index 603Fn

Designation Error Code

Object structure VAR Data type | Uintl6 Data range Uint16
Mapping Y Access RO Factory setting -
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Function description

The fault code is the drive error that occurred last time. See the fault list for
details.

Index 6040,

Designation Control Word
Object structure VAR Data type | Uintl6 Data range Uint16
Mapping Y Access RW Factory setting 0
Bit definition of the control word.

0 Switch on 0: invalid; 1: valid

1 Enable voltage 0: invalid; 1: valid

2 Quick stop 0: invalid; 1: valid

3 Enable operation 0: invalid; 1: valid
Function : " | Model-related Related to operation mode
description bit7 rising edge is valid.

7 Fault reset bit7 is held to 1, and all other control commands

are invalid.

8 Pause Not supported yet.

9~1

0 NA Reserved

11~

s Factory-defined Reserved

Index 6041,

Designation Status Word
Object structure VAR Data type | Uintl6 Data range Uint16
Mapping Y Access RO Factory setting 0
Servo status:
[ Bit [ Designation [ Deseription |
0 Switch on 0: invalid;1: valid.
1 Wait to enable servo | 0: invalid;1: valid.
2 Enable operation 0: invalid;1: valid.
Function 3 Fault 0: no fault; 1:fault.
description 4 Enable voltage 0: invalid;1: valid.
5 Quick stop 0: valid; 1: invalid
6 Power-on and 0: invalid;1: valid.
running allowed
7 Warning Reserved, undefined
8 Factory-defined
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0: non-Canopen mode;
9 Remote control
1: Canopen remote control mode.
10 Target reached 0: invalid;1: valid.
1 Software internal 0: invalid;1: valid.
position limit
12~13 | Model-related Related to operation modes
14 NA Reserved
0: homing not performed or not completed;
15 Homing 1: homing completed and the reference
point found.
Index 605An
Designation Quick Stop Option Code
Object structure VAR Data type Intl6 | Data range Int16
Mapping NO Access RW Factory setting 2
Set the servo operation mode:
[Vale [ Controlmodedisplay |
0 Free stop, keep free running after the stop is
completed
Function Stop at the set deceleration ramp of 6084h
description 1 (hm:609Ah) and maintain free operation after
the stop is completed.
Stop at the deceleration ramp set at 6085h
2 and maintain free operation after the stop is
completed.
Index 605Dn
Designation Halt Stop Option Code
Object
VAR Data type | Intl6 Data range Int16
structure
Mapping NO Access RW Factory setting 1
Set the servo operation mode:
[Value | Controlmodedisplay |
1 Ramp stop at 6084h (hm:609Ah) and keep the position
Function locked after the stop is completed.
description 5 Ramp stop at 6085h and keep the position locked after
the stop is completed.
3 Emergency torque stop, keep the position locked after
the stop is completed.
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Index 6060

Designation Modes of Operation
Object structure VAR | Data type Int8 Data range Int8
Mapping Y Access RW Factory setting 8
Set the servo operation mode:
0 Reserved
1 Profile Position Mode (PP)
Function 3 Profile Velocity Mode (PV)
description 4 Profile Torque Mode (PT)
6 Homing Mode (HM)
8 Cyclic Synchronous Position Mode (CSP)
9 Cyclic Synchronous Velocity Mode (CSV)
10 Cyclic Synchronous Torque Mode (CST)

Index 60611

Designation Modes of Operation Display

Object structure VAR Data type | Int8 Data range Int8
Mapping Y Access RO Factory setting 0
Function Servo operation mode display, reflects the actual servo operation mode, the
description format content is the same as 6060h.

Index 60621

Designation User position command
Object structure VAR | Data type | Int32 Data range Int32
Mapping Y Access RO Factory setting 0
Function

L. Reflect the real-time position command (unit: user unit).
description

Index 60631

Designation Motor position feedback
Object structure VAR | Data type Int32 Data range Int32
Mapping Y Access RO Factory setting 0
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Function

description

Reflect real-time motor absolute position feedback (unit: encoder unit).

Index 6064n

Designation User position feedback
Object structure VAR | Data type Int32 Data range Int32
Mapping Y Access RO Factory setting 0
Funetion Reflect real-time absolute motor position feedback (unit:user unit).
L. User position feedback 6064h x gear ratio (6091h) = motor position feedback
description

6063h

Index 60651

Designation Excessive Position Deviation Threshold

Object . .
VAR Data type | Uint32 | Data range Uint32

structure

Mapping Y Access RW Factory setting 3840000
Set the excessive position deviation threshold (user unit).

Function If the difference between user position command 6062h and user position feedback

description 6064h exceeds +6065h, an excessive position deviation fault (ER.d00) occurs.
When 6065h is set to 4294967295, the servo does not monitor excessive position
deviation.

Index 6067n

Designation Position at Threshold
Object structure | VAR Data type Uint32 | Data range Uint32
Mapping Y Access RW Factory setting 100
Set the threshold value for position.(unit: user unit).
Function The difference between the user position command 6062h and the actual user
L. position feedback 6064h is within £6067h, and the position is considered to be
description

reached when the time reaches 6068h, and status word 6041 bit10=1 in profile
position mode.

Index 6068n

Designation

Position at Time Window

Object structure

VAR Data type Uint16 Data range Uint16

19
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Mapping

Y Access | RW | Factory setting 2

Function
description

Set the time window (unit: 2ms) for judging the validity of the position
arrival.

The difference between the user position command 6062h and the actual
user position feedback 6064h is within £6067h, and the position is
considered to have arrived when the time reaches 6068h, and the status

word 6041h bit10=1 in the profile position mode.

Index 606Bn

Designation Real User Speed
Object structure VAR Data type Int32 | Data range Int32
Mapping Y Access RO Factory setting -

Reflect the actual user speed. (unit: Command unit/s).
Function In position-related modes, it reflects the speed command corresponding to the
description output of the position regulator;

In speed-related modes, it reflects the input command of the speed regulator.

Index 606Ch

Designation Real user speed feedback
Object structure | VAR Data type Int32 | Data range 231~ (231-1)
. Factory
Mapping Y Access RO . -
setting
Function . .
L. Reflect the real user speed feedback value (unit:user unit/s).
description

Index 606Dy

Designation Speed at Threshold
. Data .
Object structure VAR ¢ Uintl6 Data range 0~3000
ype
Mapping Y Access RW Factory setting 10
Set the threshold value for speed.(unit: 0.1rpm).
Functi When the difference between the target speed 60FFh and the real user speed
unction
L. 606Ch is within £606Dh and the time reaches 606Eh, the speed is considered to
description

be reached and status word 6041h bit10 = 1 in the profile speed mode.
Conversely, status word 6061h bit10 = 0.

H
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Index 606En

Designation Speed at Time Window
Object structure VAR Data type Uint16 Data range Uint16
Mapping Y Access RW Factory setting 2
Set the time window (unit: ms) for judging the reaching speed.
Funetion If the difference between the target speed 60FFh and the actual user speed 606Ch
L. is within £606Dh and the time reaches 606Eh, the speed is considered to be
description

reached, and status word 604 1h bit 10 =1 in the profile speed mode. Otherwise,
status word 6061h bit 10 =0.

Index 606Fn

Designation Zero-speed threshold
Object structure VAR Data type Uint16 Data range 0~2000
Mapping Y Access RW Factory setting 10
Set the time window used to judge whether the user speed is 0 (unit: 2ms).
Funetion User speed feedback 606Ch within £606Fh, and the time reaching 6070h set
. value means that the user speed is 0, at this time the status word 6041h bit12 = 1;
description

either of the two conditions not met means that the user speed is not 0, at this
time the status word 6041h bit12 of = 0.

Index 6070,

Designation Zero-speed Window Time
Object structure VAR Data type Uint16 Data range Uint16
Mapping Y Access RW Factory setting 2
Set the time window used to judge whether the user speed is 0 (unit: 2ms).
Function User speed feedback 606Ch within £606Fh, and the time reaching 6070h set
. value means that the user speed is 0, at this time the status word 6041h bitl2 =
description

1; either of the two conditions not met means that the user speed is not 0, at this
time the status word 6041h bit12 of = 0.

Index 6071n

Designation Target Torque

Object structure VAR Data type Intl6 | Data range -5000 ~ 5000
Mapping Y Access RW Factory setting 0

Function To give the command of the target value (unit: 0.1%) in profile torque mode and
description cyclic synchronous torque mode.
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Index 6072n

Designation Maximum Torque Limit
Object structure | VAR Data type Uint16 Data range -5000~5000
Mapping Y Access RW Factory setting | 3000
Function . .

L. Set the maximum output torque value of the servo (unit:0.1%).
description
Index 6074n
Designation Torque C nd
Object structure VAR Data type Uint16 Data range -5000~5000
Mapping Y Access RO Factory setting -
Function . .

. Displays the current torque command (unit:0.1%).
description
Index 6075n
Designation Motor Rated Current
Object structure VAR Data type | Uint32 | Data range Uint32
Mapping Y Access RO Factory setting 2800
Function Rated current (in:mA, peak) on the motor nameplate. All current-related
description parameter values are related to this parameter.
Index 6076n
Designation Motor Rated Torque
Object structure VAR Data type Uint32 Data range Uint32
Mapping Y Access RO Factory setting 0
Function The rated torque (unit: mNm) on the motor nameplate. All torque-related
description parameter values are related to this parameter.
Index 6077n
Designation Motor Feedback Torque
Object structure VAR | Data type | Int16 | Data range | Int16
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Mapping Y Access | RO | Factory setting | 0
Function . .

. Reflect the instantaneous torque output of the servo motor (unit:0.1%).
description

Index 607An

Designation Target Position
Object structure VAR Data type | Int32 | Data range Int32
Mapping Y Access RW Factory setting 0

Set the servo target position (unit: Command unit) in profile position mode.
Function When control word 6040h bit 6 is 0, 607Ah is the absolute target position of the
descﬁption current segment;

When control word 6040h bit 6 is 1, 607Ah is the target incremental
displacement of the current segment.

Index 607Cy,

Designation Home Offset

Object structure VAR Data type | Int32 Data range Int32

Mapping Y Access RW Factory setting 0
The distance between the mechanical zero point and the physical position of
the motor home point in the position-related control mode (unit: command
unit).
Mechanical zero point = mechanical home position + 607Ch (home offset).
When set to 0, the home point is not offset.

Function

description Mechanical home

Mechanical
Zarc

Index 607Dn

Designation Software Absolute Position Limit

Object structure VAR Data type Int32 Data range -

Mapping Y Access RW Factory setting 0

Function Sets the minimum and maximum values for the software absolute position.
description Min absolute position limit = (607D-01h)
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Max absolute position limit = (607D-02h)

Software absolute position limit setting:

1. When both (607D-01h) and (607D-02h) are set to the default value, the
software limit is not effective.

2. When the min absolute position limit (607D-01h) is greater than the max
absolute position limit (607D-02h), the software will automatically adjust its
value internally.

3. When the position command or position feedback reaches the software limit
value, the servo will run in position mode with the position limit as the target
position, and stop when it reaches the position limit, and prompt an overtravel
warning. Inputting the reverse command can make the motor exit the position
limit overrun state.

4. Absolute position limit is 6064h (user unit) relative to the motor feedback
position.

Designation Number of Subindexes
Object structure VAR | Data type | Uint8 Data range 2
Mapping Y Access RO Factory setting 2

Designation Min Software Absolute Position
Object structure VAR Data type | Int32 | Data range Int32
Mapping Y Access RW Factory setting 231

Designation Max Software Absolute Position
Object structure VAR Data type Int32 | Data range Int32
Mapping Y Access RW Factory setting 2311
Index 607En
Designation Command Polarity
Object structure VAR Data type | Uint8 Data range Int8
Mapping Y Access RW Factory setting 0

Set the polarity of position command, speed command and torque
Function command.
description MSB LSB
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position polarity speed polarity torque polarity | NA

Bit7 = 1, reverses the motor as the position command x (-1) in standard
position mode, reverses the position command and target position in profile
position mode and synchronous cycle position mode.

Bit6 = 1, in speed mode, speed command (60FFh) x (-1), reverse the motor.
Bit5 = 1, in torque mode, torque command X (-1).

Index 607Fn

Designation Max Profile Velocity
Object structure VAR Data type Uint32 Data range Uint32
Mapping Y Access RW Factory setting 13107200

Set the maximum user operating speed (unit: user unit/s).
The set value is valid when the slave speed COI%‘G?% i changad.

6091-02h

. . i . encoder resolution .
Note: in various modes, the maximum running speed is limited by the function

code Pn318 in addition to 607Fh. The smaller of the two is taken as the limit.

Index 60801

Function . .
L Maximum profile speed(rpm) = X 60
description

Designation Max Motor Speed
Object structure VAR Data type Uint32 Data range Uint32
Mapping Y Access RO Factory setting 167772160
Function The maximum allowable running speed of the motor can be obtained from the
description servo motor manual (unit: rpm).
Index 6081n
Designation Position Profile Velocity
Object structure VAR Data type | Uint32 Data range Uint32
Mapping Y Access RW Factory setting 167772160
Funetion In the profile position mode, the uniform operating speed (unit: command
description unit/s) is achieved after completing the gﬁgﬂ?{gimmﬂon.
Motor speed(rpm) = _—00th-02_ g
Index 6083n
Designation Profile Acceleration
Object structure VAR | Data type I Uint32 | Data range | Uint32




Communication SD100 Series Servo Drive Manual
Mapping Y | Access | RW | Factory setting 16777216
Set the acceleration (unit: Command unit/s2) during profile position mode and
profile speed mode.
Function In position profile mode, the change is effective before this segment command
L. is triggered, and after this segment command is triggered, it is valid when the
description

current segment is finished.
In profile speed mode, it takes effect immediately.
When the parameter is set to 0, it is forced to 1 internally by the software.

Index 60841

Designation Profile Deceleration
Object structure VAR Data type | Uint32 Data range Uint32
Mapping Y Access RW Factory setting 16777216
Sets the deceleration in profile position mode and profile speed mode. Unit:
command unit/s2.
In profile position mode, the change is effective before the command of this
Function segment is triggered, and after the command of this segment is triggered, it is
description effective when the current segment is finished.

‘When the parameter is set to 0, the software will change the deceleration

immediately.

‘When the parameter is set to 0, the software internally forces it to 1.

Index 60861

Designation Motor Operating Curve Type
Object structure VAR Data type Int16 Data range Int16
Mapping Y Access RW Factory setting -
Function . .

L. Type of curve for motor position command or speed command. 0: linear
description

Index 6087n

Designation Torque Ramp Time

Object structure VAR Data type | Uint32 Data range 0~ 65535

Mapping Y Access RW Factory setting 1000

Function Sets the torque command acceleration in profile torque mode, which indicates
. the torque command increment per second (0.1%/s).

description

The parameter will be forced to 1 when set to 0.
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Index 6091n

The calculation is as follows:

Position factor =

motor resolution X gear ratio

Designation Gear Ratio
Object structure ARR Data type | Uint32 Data range Uint32
Mapping Y Access RW Factory setting -
The position factor is used to establish the proportional relationship between the
user-specified load displacement and the motor displacement:
Motor displacement (motor unit) = load displacement (user unit) x position factor
Function The setting of the position factor is related to the mechanical deceleration ratio,
description the parameters related to the mechanical dimensions and the motor resolution.

load feeding

Designation Number of Sub-indexes
Object structure VAR Data type | Uint8 Data range 2
Mapping Y Access RO Factory setting 2

Designation Motor Revolution
Object structure VAR Data type | Uint32 Data range Uint32
Mapping Y Access RW Factory setting 1

Designation Shaft Revolution

Object structure VAR Data type | Uint32 Data range Uint32
Mapping Y Access RW Factory setting 1
Index 6098

Designation Homing Mode

Object structure VAR Data type | Int8 Data range 0~35
Mapping Y Access RW Factory setting 0
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Select the homing mode:
1 Home after negative limit switches and Z-pulse signals
Home after positive limit switches and Z-pulse signals.
34 Home after positive origin switches and Z-pulse
signals.
Function 5,6 Home after negative origin switches and Z-pulse
description signals.
7~14 Home after origin switches and Z-pulse signals.
15~16 Reserved
17~30 Home without reference to Z-pulse signals.
31~32 Reserved
33~34 Home without reference to Z-pulse signals.
35 Reset from current position

Precautions

o An ER.EO03 error will be generated when data other than the above is set.

Index 6099,

Designation Homing Speed

Object structure ARR Data type | Uint8 Data range Uint32

Mapping Y Access RW Factory setting -

Function The 2 speed value settings ~ are included in the homing mode:

description 6099-01h:search for deceleration point signal speed (command unit/s);
6099-02h: search for home signal speed (command unit/s).

Designation Number of Sub-indexes

Object structure VAR | Data type | Uint8 Data range

Mapping Y Access RO Factory setting

Designation | Search for Deceleration Point Signal Speed
Object

! VAR Data type Uint32 Data range 0~232-1
structure

200)
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Mapping Y Access RW Factory setting 27962027
Functi This sub-index is used to set the search speed of the deceleration point signal, and
unction
. this speed can be set to a higher value to prevent too long homing time and cause
description oo
homing timeout.
Designation Search for Home Signal Speed
Object structure VAR | Data type | Uint32 Data range 1~500
Mapping Y Access RW Factory setting 5592405

Precautions

e When homing, the slave station will decelerate after finding the
deceleration point;

o During deceleration, the slave station is shielded from changes of the home
signal. To avoid the home signal during deceleration, the switch position
of the deceleration point signal should be set reasonably; for example,
leave enough deceleration distance and increase the homing acceleration.

Index 609An

Designation Homing Acceleration/ Homing Deceleration

Object structure ARR Data type Uint32 Data range Uint32

Mapping Y Access RW Factory setting 100

Function Set the acceleration and deceleration in homing mode (unit: command
L. unit/s2). This object dictionary unit is defined as the positional command

description

increment per second, and is forced to 1 if the parameter is set to 0.

Index 60B0y

Designation Position Offset
Object structure VAR Data type | Int32 | Data range Int32
Mapping Y Access RW Factory setting 0

. Sets the servo position command offset in the cyclic synchronous position
Function . .

L. mode. (Unit: command unit)
description

Servo target position = 607Ah + 60BOh

Index 60B1x
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Designation Velocity Offset
Object structure VAR Data type | Int32 Data range Int32
Mapping Y Access RW Factory setting 0

. Sets the servo speed command offset in cyclic synchronous speed mode.
Function . .

L. (Unit: command unit/s)
description

Servo target speed = 60FFh + 60B1h

Index 60B2n

Designation Torque Offset
Object structure VAR Data type Int32 | Data range Int32
Mapping Y Access RW Factory setting 0

. Set the servo torque command offset in cyclic synchronous torque mode.
Function .

L. (Unit:0.1%)
description

Servo target torque = 6071h + 60B2h

Index 60B8n

Designation Probe
Object structure VAR Data type | Uint32 Data range Uint32
Mapping Y Access RW Factory setting 0
The probe function is the position latch function, which can latch the position
information when the external DI signal or motor Z signal changes. This servo
supports two probe functions, which can latch 4 position information. Probe 1
can use X3 as the probe signal and Probe 2 use X4 as the probe signal.
Functions of Probe 1 and Probe 2.
0 Probe 1 enabling 0 --- Probe 1 not enabled
1 --- Probe 1 enabled
1 Probe 1 trigger mode 0 Smgle trlgger'

. 1--- Continuous trigger
Function Probe 1 trigger signal 0 --- DI3 input signal
description 2 selection 1 --- Z signal

3 NA -
. 0 --- Rising edge not latch
4 Probe 1 rising edge enabled .
1--- Rising edge latch
5 Probe 1 falling edge 0 --- Falling edge not latch
enabled 1--- Falling edge latch
6-7 NA -
8 Probe 2 enabling 0 --- Probe 2 not enabled
1 --- Probe 2 enabled
9 Probe 2 trigger mode 0 --- Single trigger
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1--- Continuous trigger
10 Probe 2 trigger signal 0 --- DI4 input signal
selection 1 --- Z signal
11 NA -
12 Probe 2 rising edge enabled 0-- R,ls,mg edge not latch
1--- Rising edge latch
13 Probe 2 falling edge 0 --- Falling edge not latch
enabled 1--- Falling edge latch
14-15 | NA

Index 60B9n

Designation Probe Status
Object structure VAR Data type | Uintl6 Data range Uint16
Mapping Y Access RO Factory setting 0
Read the status of Probe 1 and Probe 2
0 0 --- Probe 1 not enabled
1 --- Probe 1 enabled
1 0 --- Probe 1 rising edge latch not run
1 --- Probe 1 rising edge latch run
3 0 --- Probe 1 falling edge latch not run
1 --- Probe 1 falling edge latch run
3~6 Probe 1 execution times
Function description 7 0~ DI4,IS lf)w
1--- DI4 is high
8 0 --- Probe 2 not enabled
1 --- Probe 2 enabled
9 0 --- Probe 2 rising edge latch not run
1 --- Probe 2 rising edge latch run
0 0 --- Probe 2 falling edge latch not run
1 --- Probe 2 falling edge latch run
11~14 | Probe 2 execution times
15 0--- DIS.is lfaw
1--- DI5 is high

Index 60BAn

Designation Probe 1 Rising Edge Position Feedback
Object structure VAR Data type | Int32 | Data range Int32
Mapping Y Access RO Factory setting 0
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Function Display the moment and position feedback of the rising edge of the Probe 1
description signal (command unit).

Index 60BBn

Designation Probe 1 Falling Edge Position Feedback

Object structure VAR Data type | Int32 | Data range Int32
Mapping Y Access RO Factory setting 0

Function Display the moment and position feedback of the falling edge of the Probe 1
description signal (command unit).

Index 60BCh

Designation Probe 2 Rising Edge Position Feedback

Object structure VAR Data type | Int32 | Data range Int32
Mapping Y Access RO Factory setting 0

Function Display the moment and position feedback of the rising edge of the Probe 2
description signal(command unit).

Index 60BDx

Designation Probe 2 Falling Edge Position Feedback

Object structure VAR Data type | Int32 | Data range Int32

Mapping Y Access RO Factory setting 0

Function Display the moment and position feedback of the falling edge of the Probe 2
description signal(command unit).

Index 60E0n

Designation Positive Torque Limit Value
Object structure VAR Data type Uint16 Data range Uint16
Mapping Y Access RW Factory setting 3000
Function o . ;

L. Limit the maximum value of forward torque (unit:0.1%).
description
Index 60E1n
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Designation Negative Torque Limit Value
Object structure VAR Data type | Uintl6 Data range Uint16
Mapping Y Access RW Factory setting 3000
Function L. . . .

. Limit the maximum value of negative torque (unit: 0.1%).
description

Index 60F4y

Designation User Position Deviation
Object structure VAR Data type | Int32 | Data range Int32
Mapping Y Access RO Factory setting 0
Function . .. L . .

. Real-time position deviation (unit: user unit).
description

Index 60FChn

Designation Motor Position Command
Object structure VAR Data type Int32 | Data range Int32
Mapping Y Access RO Factory setting 0
Function Real-time motor position command (unit: encoder unit).
L. User position command (6062h) xposition factor (6091h) = Motor position
description

command (60FCh)

Index 60FDn

Designation Digital Input
Object structure VAR Data type Uint32 Data range Uint32
Mapping Y Access RO Factory setting 0
Reflects the current DI terminal logic of the drive, 0 means invalid, 1 means
valid
The DI signals indicated by each of them are as follows:
Function MSB LSB
description
F d R
Factory- Rese | Undefi | Undefi orwar everse
overtravel overtravel
defined rved ned ned i )
switch switch

Index 60FEn

Designation

Digital Output
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Object structure ARR Data type | Uint32 Data range Uint32
Mapping Y Access RO Factory setting 0

Designation Number of Sub-indexes
Object structure VAR | Datatype | Uint§ Data range 1
Mapping N Access RO Factory setting 1

Designation Physical Output

Object structure VAR Data type | Uint32 Data range Uint32

Mapping Y Access RO Factory setting 0
Reflect the current DO terminal logic of the drive, with 0
being invalid and 1 being valid.

Function The DO signals represented by each bit are as follows.

description MSB LSB
Factory-defined Reserved Brake output

Designation Physical Forced Output
Object structure VAR Data type | Uint32 Data range Unit 32
Mapping Y Access RW Factory setting 0
Reflect the forced output DO terminal logic,
with 0 being invalid and 1 being valid.
Function The DO signals represented by each bit are as follows.
description MSB LSB
NA Forced 2 Forced 1 NA

Index 60FFn
Designation Target Velocity
Object structure VAR Data type | Int32 | Data range Int32
Mapping Y Access RW Factory setting 0
Function . .

L. User speed command (unit: user unit/s).
description

n

(
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Index 65020 |

Designation Servo Operation Modes Supported

Object structure VAR Data type | Uint32 Data range Uint32
Mapping N Access RO Factory setting 3EDy

Servo operation modes supported by the drive, 0 means not supported, 1
means supported.

Profile Position Mode
NA
Profile Velocity Mode

1

0

1

Profile Torque Mode 1
NA 0
1

0

1

1

1

0

1

2
Function 3
4
5 Homing Mode
6
7
8
9
1

description

Interpolation Position Mode

Cyclic Synchronous Position Mode (CSP)
Cyclic Synchronous Velocity Mode (CSP)
Cyclic Synchronous Torque Mode (CST)

0~31 Factory-definded Reserved

Table 11-188

9.3.11 EtherCAT Troubleshooting

Question 1

Why does TwinCAT fail to search for EtherCAT devices from the installed NICs and only RT-Ethernet
devices are shown?

Method:
(1) Refer to the TwinCAT setup program and check that the network adapter (NIC) has been installed correctly.
(2) Check that the wiring is correct and the EtherCAT network status is normal (Un032).
(3) Check that function code Pn000.Z is set to "EtherCAT model" (Pn000.Z = 2).
Question 2

When scanning devices with TwinCAT, the dialog box appears as "New device type found", as shown in

the following figure.

Mew device type found [SD710-E CoE Drive - WEICHI SD710-E EtherCAT[CoE] Drive Rew(1Y).
Wendorld 02850104 ProductCode 0x1030507 R evisionMo 0x2040608

Usze available online description instead [YES) or try to load appropriate descriptions from the web

[ &pply ta all Mo ] [ Online ES| Update [web access required)... ]
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Method:

Copy the SD100 XML file to the folder where the TwinCAT software is located (the path is usually
C:\TwinCAT\IO\EtherCAT) and restart the TwinCAT system.
Question 3

Why does TwinCAT display INIT in the Current State of EtherCAT while the DLL Status is blank in

Config Mode. As shown in the following figure.

| General I EtherCAT | Ic I Frocezz Data I Startup I CoE - Online | Orline

State Machine

[Init ] [ Bootstrap ]
| Current State: INIT |
[ Fre-Op ] [ Safe-Op ]
Eequested State: IHIT

[ Op ] [ Clear Error ]

DLL Status

Port A:

Port E:

Method:
(1) Please set function code Pn000.Z to 2 (EtherCAT model).
(2) Please check the wiring status of the upper unit and the EtherCAT communication port of the drive  via
function code Un032.
Question 4

TwinCAT displays “following error” (Error-code:0x4550) .

208
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DY TwinCAT Projectd - Microsoft Visual Studio. Y2 | Quick Launch (Ctrl+Q) P - B
FLE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP
-old-m-e WX -] b Atach. - [Release =] [ TwinCAT RT (x86) Al Al
BB 2 N ©||@5 [ <Local> -5 | | = -

Solution Explorer

@ e-a| &=

4 [ NC-Task 1 SAF
[& NC-Task 15vB

4 7= Device 2 (EtherCAT)
% Image
2% Image-Info

b 2nd TxPDO Mapping
b B 2nd RxPDO Mapping

Method:

- 8 x

-

TwinCAT Projectd + X

General | EtherCAT | IC

| Process Data [ Startup [Co — Online | Online | ¥C: Online [MC: Functions

Search Solution Explorer (Ctrl+3) P~ Setpoint [em]
4 Ll TwinCAT Projecta B -0.0001 6. 2222
b @ svstem Lag Distance [nn] Actusl ¥elocity: [nnfs] Setpoint [nn=]
= B.222f  (-0.001, B 223) -0.0017 0. 0000

4 k2| MOTION Override [%] Total / Comtrol %] Error

100.0000 % 0.00/ 0.00%

Status (leg.) Status (phys. ]

a
1% Image [ Ready [V]MT Mowing  []Coupled Mods [Flcontrolle
[T Tables [“]Calibrated [ |Wowing Fx []In Target Fos [V|Feed Fu
& Objects ["Has Teb [IMowing Bw []In Pos. Range sed Bw

= Axes Controller Ev—Factor: [m/s/mn] Eeference Velocity: [mm/=]
LC 1 3 2200
AFETY Target Fosition [nm] Target Velocity [nm/'s]
[ ce+ [ 1 e
4 FEuo
4 % Devices —_— —

AR
F2| F3| F4

F1

Error List

Enabling

6.222582 exceeds the permitted limit (5.000000) (error-code: 0x4550)

17744 (0x4550)

3

b 2 SyncUnits

b Inputs Y -| @ 1Error |+ 0Warnings | @ 12 Messages | Clear Search Error List P
> Outputs Description = Line

» & InfoDsta 13 2020/1/3 14:56:46 241 ms | TCNC (500): ‘Axis 1 (Axis-ID: 1, Ctrl-ID: 1): The foll

4[| Drive 1 (SD710-E CoE Drive) o me oved R ElEiha Chen

(1) Check the drive for any faults or warnings, and troubleshoot the problems.
(2) Please set "Following Error Calculation" to "Extern".

Step 1:Select "Axis 1" in the left window.

Step 2:Set "Position Lag Monitoring" to "False" under the "Parameter" tab.

Step 3:Press "Download" and click "OK" in the popup dialog box.
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B¢ TwinCAT Projectd - Micrasoft Visual Studio Y2 | Quick Launch (Ctrl+Q) L - o x
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP
;o (B--a M| ET ]9 -] b oatch. - | [Release -] [TwincaT RT (x86) - s =
wE B[ <ol ]| | | 85 o i
Solution Explorer -1 x ciecid 5

ao-a|s = GemsreL| Sattinga] Poreveter | ymanize] ofiins | Pumstions] Coupting] Conpensation]
Search Solution Explorer (Ctrl+;) P
Parameter Offline Value unit [
4 il TwinCAT Projectd =
b @l sysTEM + | Limit Switches:
a MOTION

P NC-Task 1 SAF
[E1 NC-Task 1 SVB

Position Lag Monitoring

-

2% Image T [nm
[ Tables Maximum Position Lag Filter Time 002
[i] Objects Position Range Monitoring TRUE
Position Range Window 50 m
Target Position Monitoring TRUE
Target Pasition Window 20 mm
[
o Target Position Monitoring Time 002
4 %2 Devices In-Target Alarm FALSE
4 =¥ Device 2 (EtherCAT) " 50 -
2% Image

|
T ftost ) (Bms i1 ) (ttse i) (Seeet 1 )

% Image-Info
b 2 SyncUnits

Question 5
In NC mode, after the driver is enabled, "Ready" in "Status" remains invalid, and the error code

"0x4225" appears during "Positive" or "Negative" jogging.

|Process Data | Startup | CoE - Online |Unline| HC: Online |HC: Functions

| General | Ethercar | DC

Setpoint [mm]
0.0001 -0, 000z
Lag Distance [mm] Actual Welocity: [mmfs] Setpoint [mm#=]
-0.0003 (-0.001, 0.001) -0. 0021 0. 0000
Override: [%] Total / Contrel %] Error:
100. 0000 % -0.00 f -0.00 % 0 (=0)
1oz ) Status (phys. ) Enabling
[Z]HOT Moving [[coupled Made [¥]Controlle: [ Set
I |Calibrated DHoving Fu DIn Target Fos. |¥#|Feed Fu
DHas Job DHoving Bw DIn FPos. Range Feed Ew
Error List A=l 4
T - | €3 1 Error | 1 0 Warnings | ) 12 Messages | Clear | Search Error List P~
Description & Line

13 2020/1/6 9:05:05 586 ms | T 00): "Axis 1" (Axis-ID: 1): The axis respectively

the drive is not enabled/ready for positioning (error-code: 0x4223) !

Method:
(1) Please check if the drive is currently faulty.

(2) Please check whether the main circuit of the drive is connected to the power supply.

Question 6
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In NC mode, when the driver is enabled, "Ready" in "Status" becomes valid and "Positive" and

"Negative" jogging are allowed, but the motor does not rotate.

|General I EtherCAT | Ic | Process Data | Startup | CoE - Online | Orline | HC: Online |HC: Functions
Setpoint [mm]
-0.0008 0. 000z
Lagz Distance [mm] Actual Velocity: [mmfs] Setpoint [mm/=]
0.0010 (-0.013, 0.002) -0. 0522 —0. 0000
Override: [%] Total / Contrel %] Error:
0. 0000 % 0.00 / 0.00% 0 ([0x=0)
Trr=—ilog. ) Status (phys. ) Enabling
Ready NDT Mowing DCoupled Mode [V Controlle: | Set
eatibebted I:‘Moving Fu In Tarzet Pos. Feed Fu

=
D]‘[as Job DMoving Ew In Fos. Eange Feed Ew

Controller Ev—Factor: [mm = /mm] Reference Velocity: [mm/ =]
1 1 2200 1
Target Pozition: [mm] Target Velocity: [mm/ =]

0 ﬂ 0
el sl R 8w
F1 F2 F3 F4 F8 F9

Method:

(1) After pressing the "Set" button, check whether "Override(%)" is "0", if it is "0", then change it to

a non-zero value.

F B
Set Enabling M
Controller oK.
Conlle [ ok ]
Oweride [%]:
1] Al

9.3.12 Troubleshooting Information

Abnormal user function code parameters and

Er.020 0x6000 0x00000020
parity

Er.021 Abnormal function code parameter formatting 0x6001 0x00000021

Er.022 Abnormal manufacturer parameters and parity 0x6002 0x00000022

Abnormal communication between MCU and
Er.023 0x6003 0x00000023

FPGA

N



Communication SD100 Series Servo Drive Manual

Er.030 FPGA backup program 0x6004 0x00000030
Er.040 Abnormal function code parameter setting 0x6005 0x00000040
Er.042 Abnormal combination of parameters 0x6007 0x00000042

Inconsistent drive and motor voltage or power
Er.050 0x6009 0x00000050
difference of more than 4 times

Er.0BO Invalid servo ON command 0x600D 0x000000B0O
Er.100 Drive overcurrent (software) 0x600E 0x00000100
Er.101 Drive overcurrent (hardware) 0x600F 0x00000101
Er.320 Regenerative overload 0x6010 0x00000320
Er.400 Overvoltage 0x6012 0x00000400
Er410 Undervoltage 0x6013 0x00000410
Erd2A KTY type temperature sensor over-temperature 0x6014 0x0000042A
Repeated digital input terminal X function
Er450 ) 0x6015 0x00000450
assignment

Repeated digital input terminal Y function
Er451 0x6016 0x00000451
assignment

Abnormal distribution of analog signal Al in
Er452 0x6017 0x00000452
torque mode

Er.520 Vibration fault 0x6018 0x00000520
Er.521 Vibration in tuning-free mode 0x6019 0x00000521
Er.710 Instantaneous drive overload 0x601A 0x00000710
Er711 Instantaneous motor overload 0x601B 0x00000711
Er.720 Drive continuous overload 0x601C 0x00000720
Er.721 Motor continuous overload 0x601D 0x00000721
Er.730 DB overload 0x601E 0x00000730
Er.7A0 Drive overtemperature 0x6020 0x000007A0
Er.810 Abnormal multi-turn data in absolute encoder 0x6023 0x00000810
Er.820 Abnormal data parity in absolute encoder 0x6024 0x00000820
Er.830 Abnormal battery of absolute encoder 0x6025 0x00000830

Abnormal direction at the upper limit of encoder
Er.840 0x6026 0x00000830
turns




SD100 Series Servo Drive Manual Communication

Er.860 Over temperature in absolute encoder 0x6028 0x00000860
Er.890 Motor code does not exist 0x6029 0x00000890
Er.8Al Home return timeout 0x602C 0x000008A1
Er.B31 Abnormal U-phase circuit 0x6034 0x00000B31
Er.B32 Abnormal V-phase circuit 0x6035 0x00000B32
Er.B33 STO input protection 0x6036 0x00000B33
Er.BFO Abnormal system running 0x6039 0x00000BFO
Er.BF2 MCU data writing to FPGA exception 0x603B 0x00000BF2
Er.BF3 Abnormal pulse command source selection 0x603C 0x00000BF3
Er.C10 Stall detected 0x603E 0x00000C10
Er.C21 Absolute encoder multi-turn overflow 0x6040 0x00000C21
Abnormal incremental encoder frequency division
Er.C80 ) 0x6047 0x00000C80
setting
Er.C90 Encoder disconnected 0x6048 0x00000C90
Er.C91 Abnormal encoder acceleration 0x6049 0x00000C91
Er.C92 Incremental encoder Z signal loss 0x604A 0x00000C92
Er.C95 Abnormal encoder UVW signal 0x604B 0x00000C95
Er.D00 Excessive position deviation 0x6050 0x00000D00
Er.DO1 Excessive position deviation during servo is ON 0x6051 0x00000D01

Excessive position deviation due to speed limit
Er.D02 0x6052 0x00000D02
when servo is ON

Excessive mixing deviation (motor feedback
Er.DO3 0x6053 0x00000D03
position and optical scale deviation are too large)

Er.D04 Electronic gear ratio setting over limit 0x6054 0x00000D04
Er.E03 Abnormal home return 0x6058 0x00000E03
Er.E05 Running modes not supported by the drive 0x605A 0x00000E05
Er.E20 CAN master disconnected (lifetime factor) 0x6064 0x00000E20

Er.E21 CAN master disconnected (consumer time) 0x6065 0x00000E21
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9.4 Home Mode Description
9.4.1 Mode 1 (6098h = 1)

Home signal: Z signal

Deceleration point signal: N-OT (reverse overtravel) signal

(1) The deceleration point signal is OFF during homing

Trajectory: N-OT=0, homing starts at reverse high speed until the rising edge of N-OT, and then

decelerates — reverses — forwards at low speed, and stop at the first Z signal after the falling edge of N-OT.

Negative Positive
limit limit
Z Signal

|: 7 1['3 L , Speed A Falling edge of overtravel sigTalj
| 6009 - 020 |+rrerrere e
[} -H H
CH—{ A— >
13 Time

Reverse limit

signal

6099 - 01h [ .

Home return trigger ~ Rising edge of
6064h:0x0F—~0x1F  overtravel signal

Z Pulse

_ 6099:01h (s) _ 6099:02h
' 609Ah . > 609Ah

()
a. 6098h=1,initial deceleration point signal=OFF
(2) The deceleration point signal is ON during homing

Trajectory: N-OT=1 when homing, it starts directly at forward low speed, and stops at the first Z signal

after the falling edge of N-OT.

Negative Positive
limit limit
@ Falling edge of overtravel signal ~ Z Signal
|:|:l:D I\ y Speed A l
Ll| 6099- 02h
>

Reverse limit _’_|

signal

Home return trigger
6064h:0x0F—~0x1F

b

Z Pulse

_6099:02h s)
>~ 609Ah
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b. 6098h=1, initial deceleration point signal=ON

9.4.2 Mode (6098h = 2)

Home signal: Z signal

Deceleration point signal: P-OT (forward overtravel) signal

(1) The deceleration point signal is OFF during homing

Trajectory: P-OT=0 when homing starts at forward high speed until the rising edge of P-OT, and then

decelerates—reverses—reverses at low speed, and stops at the first Z signal after the falling edge of P-OT.

Negative Positive
Iigﬂl limit Rising edge of
=l overtravel signal
U Speed A
| = 1
6099-01h [«
e
] >
L 0 A Time
[ — 6099-02h .
Positive limit Falling edge of
signal overtravel signal  Z Signal
’—l Home return trigger
6064h:0x0F—~0x1F

Z Pulse

_ 6099:01h

(s) _ 6099:02h (5)
' 609Ah . > 609Ah

a. 6098h=2, initial deceleration point signal=OFF

(2) The deceleration point signal is ON during homing
P-OT=1 when homing, it starts directly at reverse low speed, and stops at the first Z signal after the

falling edge of P-OT.

Negative Positive
limit limit

|: i g D:'E s

-L 2
4—.—‘ e

6099-02h [

Positive limit
signal N . Z Signal .
Home returntrigger  Falling edge of overtravel signal
6064h:0x0F—~0x1F
Z Pulse

_6099:02h s)
>~ 609Ah

b. 6098h=2, initial deceleration point signal=ON
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9.4.3 Mode 3 (6098h = 3)

Home signal: Z signal

Deceleration point signal: HW (home switch) signal

(1) The deceleration point signal is OFF during homing

Trajectory: HW=0 when homing starts at forward high speed until the rising edge of HW, decelerates —

reverses — reverses at low speed, and stops at the first Z signal after the falling edge of HW.

. Home .
Negative switch  Positive Rising edge of home
limit limit signal
Speed A
\':D\ ] 6099-01h
—H 2
<! S >
7L LB OB Time
6099-02h 1
Home switch Falling edge of homeZ Sianal

signal Home retumn trigger signal 9
T 6064h:0x0F—~0x1F

Z Pulse

_ 6099:01h _ 6099:02h

' 609Ah (S), > 609Ah (s)

a. 6098h=3, initial deceleration point signal=OFF

(2) The deceleration point signal is ON during homing
Trajectory: HW=1 when homing starts directly at reverse low speed, and stops at the first Z signal after

the falling edge of HW.

Negative Positive
limit ?‘ limit
I
N
T
|
[}

[ g D:“ g e 4

: ! 6099- 02

H [}
e ] Z Signal

Positive limit
signal : Falling edge of home signal
Z Pulse H
6099:02h
= ~oonn )
609Ah

b. 6098h=3, initial deceleration point signal=ON
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9.4.4 Mode 4 (6098h = 4)

Home signal: Z signal

Deceleration point signal: HW (home switch) signal

(1) The deceleration point signal is OFF during homing

Trajectory: HW=0 when homing starts at forward high speed until the rising edge of HW, and then
decelerates — reverses — reverses at low speed until the falling edge of HW, decelerates — reverses — that

is, resumes forward low speed running, and stops at the first Z signal after the rising edge of HW.

Home
Negative switch pogitive -
limit limit Rising edge of
h ignal
@ %] speed ome signal 2 signal
| I\ ] Rising edge of
: ] 6099-01h home signall &
[}
H \ 6099-02h |+ dee SRR . o
o) 2 2. /i
[} g >
L ; (ol -
! :' t t © Time
6099-02h |- . .
Home switch )
signal I Falling edge of home
h Home return trigger signal
7 Pulse 6064h:0x0F—~0x1F
6099:01h 6099:02h( )
ty=—7"-—"7-7-"( t,=—7—"7"7"(
609Ah ’ 609Ah

a. 6098h=4, initial deceleration point signal=OFF

(2) The deceleration point signal is ON during homing
Trajectory: HW=1 when homing starts at reverse low speed until the falling edge of HW, and decelerates

— reverses — forwards at low speed, and stops at the first Z signal after the rising edge of HW.

Home
R switch .
Negative - Positive
limit limit
Z Signal

d ising edge of h ignal
|: \}“D:k ] SpeeI Rising edge o omeslgrza
| 6009-02h [+
[} 2,

t2

| [} A i
- H et i
1 i 0 Time
L [} 6099-02h | :
[}

Home switch : Falling edge of home signal
h

signal Home return trigger
6064h:0x0F—~0x1F

Z Pulse

_6099:02h s)
>~ 609Ah

N
N
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b. 6098h=4, initial deceleration point signal=ON

9.4.5 Mode 5 (6098h = 5)

Home signal: Z signal

Deceleration point signal: HW (home switch) signal

(1) The deceleration point signal is OFF during homing

Trajectory: HW=0 when homing starts at reverse high speed until the rising edge of HW, and then
decelerates — reverses — forwards at low speed until the rising edge of HW, decelerates — reverses

—forwards at low speed and stops at the first Z signal after the falling edge of HW.

Home
Negative switch Positive
limit = limit
@ @ Z signal
I \'D:" ) Speed 4 Falling edge of home sigTaIX
H 6099-02h | 0
CLI'_"H—‘ bt T L
——
Home switch 6099-01h
signal Home return trigger Rising edge of home
6064h:0x0F—0x1F y
Z Pulse 7 X signal
_6099:01h _ 6099:02h )

' 609Ah (S), > 609Ah

a. 6098h=5, initial deceleration point signal=OFF

(2) The deceleration point signal is ON during homing
Trajectory: HW=1 when homing starts directly at forward low speed, and stops at the first Z signal after

the falling edge of HW.

Home
switch

Negative Positive
limit limit
|

0 Falling edge of home signal ~ Z Signal

A ]
[ [} Speed 4

|

| Il L 'H 6099 - 02h
[

|

|

1 ! >
| [ :
1 H o Time
X |
Home switch ]
signal ]
Home return trigger
6064h:0x0F—~0x1F
Z Pulse

- 6099:02h( )
> 609Ah
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b. 6098h=5, initial deceleration point signal=ON

9.4.6 Mode 6 (6098h = 6)

Home signal: Z signal

Deceleration point signal: HW (home switch) signal

(1) The deceleration point signal is OFF during homing

Trajectory: HW=0 when homing starts at reverse high speed until the rising edge of HW, and then
decelerates — reverses — forwards at low speed until the falling edge of HW, decelerates — reverses —that

is resumes reverse low speed running, and stops at the first Z signal after the rising edge of HW.

Home
switch
Negative H Positive
fimit limit
@ Speed A Falling edge of
{ ‘D:" 1 home signal
™
[}
[ 6099 - 02h I e
o SRS S 8
— 3 >
[N et 2 \¢ Time
Home switch : 6099-01h | Rising edge of home signal
siond ! Home return trigger Z signal
ﬂ 6064h:0x0F—0x1F Rising edge of home signal
Z Pulse

_6099:01h () b= 6099:02h (5)
' 609Ah . > 609Ah

a. 6098h=6, initial deceleration point signal=OFF

(2) The deceleration point signal is ON during homing
Trajectory: HW=1 when homing starts directly at forward low speed until the HW falling edge, and then

decelerates — reverses — reverses at low speed, and stops at the first Z signal after the rising edge of HW.

Home
switch
Negative - Positive
limit limit
:1 @ Speed Falling edge of
N [N ] home signal
1=
[N 6099 -02h |-
hero
gL —1 e
1l ) © Time
1 6099 - 02h
Home switch | Rising edge of home signal
signal ! Home return trigger Z Signal
n 6064h:0x0F—~ OX1F
Z Pulse
_ 6099:02h s)
s —
609Ah
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b. 6098h=6, initial deceleration point signal=ON
9.4.7 Mode 7 (6098h = 7)

Home signal: Z signal

Deceleration point signal: HW (home switch) signal

(1) The deceleration point signal is OFF during homing without forward limit signal

Trajectory: HW=0 when homing starts at forward high speed until the rising edge of HW if there is no
limit switch in-between, and then decelerates — reverses — reverses at low speed, and stops at the first Z

signal after the falling edge of HW.

Home
Negative switch  Positive
limit T limit
U
N [\ ] Rising edge of home signal
] Speed
H X 6099-01h
.
L @2
fan] >
i Time
Home switch L BN ‘
signal 6099-02h 1
T Falling edge of
homesignal 7z signal
Z Pulse Home return trigger 9
— 6064h:0x0F—~O0x1F
Positive limit
signal

_6099:01h () b= 6099:02h (5)
' 609Ah . > 609Ah

a. 6098h=7, initial deceleration point signal=OFF without forward limit signal

(2) The deceleration point signal is OFF during homing without forward limit signal

Trajectory: HW=0 when homing starts at forward high speed, and if there is a limit switch, reverses
automatically at high speed until the rising edge of HW, and then decelerates and goes on reverse running at
low speed until the falling edge of HW, decelerates again and reverses, goes on forward running at low speed
until the HW rising edge, decelerates and reverses running until it stops at the first Z signal after the falling

edge of HW.
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Negative Positive
limit limit
I \\“-I\\\\\\\\\\‘ Rising edge of overtravel signal
1 | Speed
N i:b” 6099-01h Rising edge of home signal
H
| 6099-02h
- ! i Pt
Homesuicn M 6099-02n |- o Time
" ﬁ i 6099-01h alling edge of Falling edge o*
2 Pulse \ Home rern viger home signal homeslgn;ls )
! 6064h:0X0F —O0x1F Rising edge of on
Positive limit ’7 home signal
signal
_6099:01h .\ _(6099:01h)(6099:02h) .\ _6099:02h
1= (s) t= (s) = (s)
609Ah 609Ah 609Ah
B B

b. 6098h=7, initial deceleration point signal=OFF without forward limit signal

(3) The deceleration point signal is ON during homing without forward limit signal

Trajectory: HW=1 when homing starts directly at reverse low speed, and stops at the first Z signal after
the falling edge of HW.

Home .
Negative switch Positive

\| IS ? ] N
Speed
] -L
fi 12,
: * Time
] 6099 - 02h
Home switch Z signal
signal Home return trigger Falling edge of
r 6064h:0x0F—~0x1F  home signal
Z Pulse
Positive limit
signal
_ 6099:02h (s)
m—
609Ah

c. 6098h=7, initial deceleration point signal=ON without forward limit signal

9.4.8 Mode 8 (6098h = 8)

Home signal: Z signal

Deceleration point signal: HW (home switch) signal

(1) The deceleration point signal is OFF during homing without forward limit signal

Trajectory: HW=0 when homing starts at forward high speed until the rising edge of HW if there is no
limit switch in-between, and then decelerates — reverses — reverses at low speed until the falling edge of

HW, and then reverses—forwards at low speed, and stops at the first Z signal after the rising edge of HW.

221
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Home
Negative switch Positive
limit ?1 limit
g :‘ Rising edge of home signal
|:} | N AN ] Speed Z signdl
6099-01h Rising edge of home signal \
.
Cﬁ@ 6099-02h .
L
[} T 'T i Time
Home switch ! 6099-02h
signal 1
Falling edge of
! Home return trigger home signal
I
ZPulse 6064h:0x0F —0X1F
Positive limit

signal

_6099:01h _6099:02h
b= —oar(8) === (9)
609Ah , 609Ah
a. 6098h=8, initial deceleration point signal=OFF without forward limit signal

(2) The deceleration point signal is OFF during homing without forward limit signal

Trajectory: HW=0 when homing starts at forward high speed, and if there is a limit switch, reverses
automatically at high speed until the rising edge of HW, and then decelerates and goes on reverse running at
low speed until the falling edge of HW, reverses again and goes on forward running at low speed, and stops

at the first Z signal after the rising edge of HW.

Home
switch
Negative Positive
limit 7 limit
EI \| N ]
: " Rising edge of
-L:< —H Speed overtiavel signal Z signal
[ie1} H 6099-01h Rising edge of home signal
" 6099-02 il S A )
Homeswitth | : - — 3 H: = o >
signal ] 6099- 020 |- w } B Time
Z Pulse ﬂ 6099- 01h Falling edge of home signal
IR Home return trigger Rising edge of home signal
Positive limit 6064h:0x0F—~0x1F
signal
_ 6099:01h _ (6099:01h) - (6099:02h) () 125009020
=2 (8) 1= = e0oan )
609Ah 609Ah 609Ah
B B

b. 6098h=8, initial deceleration point signal=OFF with forward limit signal

(3) The deceleration point signal is ON during homing without forward limit signal
Trajectory: HW=1 when homing starts directly at reverse low speed until the HW falling edge, and then

reverses and goes on forward running at low speed, and stops at the first Z signal after the rising edge of HW.

[N
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Home
Ne_gax_ive switch Pu_sit_ive
limit limit
|: ‘D:k ] Rising edge of Z Signal
L Speed home signai l
] 6099- 02h £
H ! "_2" Time
Home switch : 6099- 02h
signal
¢ ! Falling edge of
n Home return trigger  pome signal
Z Pulse 6064h:0x0F—~0XLF
Positive limit
signal
_ 6099:02h (s)
S
609Ah

c. 6098h=8, initial deceleration point signal=ON without forward limit signal

9.4.9 Mode 9 (6098h = 9)

Home signal: Z signal

Deceleration point signal: HW (home switch) signal

(1) The deceleration point signal is OFF during homing without forward limit signal

Trajectory: HW=0 when homing starts at forward high speed until the rising edge of HW if there is no
limit switch in-between, and then decelerates, goes on forward running at low speed until the HW falling edge,

reserves and goes on reverse running at low speed, and stops at the first Z signal after the rising edge of HW.

Home

Ne_gal_lve switch Po;n!ve
limit limit
- = Rising edge of deceleration
| = ] point signal
:‘ Speed Deceleration point
| H L 6099-01h |- signal falling edge
f
:H“L—> 6099-02h Y
! 8
. (- " “t \i Time
Home switch : 6099-02h |- d
signal 1 N !
Rising edge of deceleration
7 pulse m Home retum trigger point signal Z signal
o 6064h:0x0F —~O0x1F
Positive limit
signal

_800000h (6099:01h) — (6099:02h)

_ 6099:02h
' 609Ah 2

609Ah (s)’ ®  609Ah (s)

a. 6098h=9, initial deceleration point signal=OFF without forward limit signal

(2) The deceleration point signal is OFF during homing without forward limit signal
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Trajectory: HW=0 when homing starts at forward high speed, and if there is a limit switch, reverses
automatically and goes on reverse running at high speed until the rising edge of HW, and then decelerates and
reverses and resumes forward running at low speed until the falling edge of HW, reverses and goes on reverse

running at low speed until it stops at the first Z signal after the rising edge of HW.

Home
itch .
Negative e Positive
limit limit
E @ Speed Rising edge of overtravel signal
! N I\ ]
H 6099-01h Falling edge of home signal
%jb H 6099-02h ,.L i : ,1_21,
it B\ Time
Home switch Jl_‘ 6099-02h = & Rt i
signal ! 6099-01h Rising edge of
H Home return trigger Rising edge of home signal  Z Sigrel
ZPulse 6064h:0x0F —0X1F home signal
Positive limit
signal
_ 6099:01h _ 6099:02h

* 609AN (S), = goean

b. 6098h=9, initial deceleration point signal=OFF with forward limit signal

(3) The deceleration point signal is ON during homing without forward limit signal
Trajectory: HW=1 when homing starts directly at forward high speed until the HW falling edge, and then

decelerates, reverses and goes on reverse running at low speed, and stops at the first Z signal after the rising

edge of HW.
Home
. switch »
Negative Positive
IEI limit
| = 1 [?ewlerati_on point
[ signal falling edge
] Speed l
L
! 6099- 02h |+ ——
o
1)L ,
i_l_ll ‘Eﬁ Time
i ] 6099- 02h
Home switch ) . ]

signal ] D_eoel:ergt!on sgmt ool
J-L Home retum trigger SIdnal rising edge Z Signal

ZPulse 6064h:0X0F —~0x1F

Positive limit
signal

_6099:02h s)
2 609Ah

c. 6098h=9, initial deceleration point signal=ON without forward limit signal
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9.4.10 Mode 10 (6098h = 10)

Home signal: Z signal

Deceleration point signal: HW (home switch) signal

(1) The deceleration point signal is OFF during homing without forward limit signal

Trajectory: HW=0 when homing starts at forward high speed until the rising edge of HW, and then
decelerates and forwards at low speed until the falling edge of HW, and then decelerates and goes reverse at

low speed to the rising edge of HW, decelerates and reverses again, runs forward at low speed and stops at

the first Z signal after the falling edge of HW.

Negative

switch Positive
limit i limit
- Rising edge of deceleration  Deceleration point
| N S ] pointsignal signal falling edge
Speed A Deceleration point 7 Signal
| H L 6099-01h | signal falling edge gnal
I <D
(Lj.,,_u 6099-02h {
- N H Time
Home switch 6099-02h | 2.
signal W Rising edge of deceleration point signal
Z Pulse Home return trigger
— 6064h:0x0F —~0x1F
Positive limit
signal
_6099:01h () t= (6099:01h) - (6099:02h) (6) 4= 6099:02h ©)
17 T AAAAR 27 37
609Ah 609Ah 609Ah
5 B

a. 6098h=10, initial deceleration point signal=OFF without forward limit signal

(2) The deceleration point signal is OFF during homing without forward limit signal
Trajectory: HW=0 when homing starts at forward high speed, and reverses automatically if there is no
limit switch in-between, goes on reverse running at high speed until the rising edge of HW, and then

decelerates —reverses—that is resumes forward running at low speed, and stops at the first Z signal after the

falling edge of HW.

Home
. switch -
Negative Positive
limit ﬁ] limit
D 3 S 1 Rising edge of deceleration pointsignal
Speed Falling edge of 7 sjgnal
—H 6099-01h home signal
LAE, H !
6099-02h ]
et/
Home switch a a’ i :Ei Time
signal
2 Pul l 6099-0Lh
ulse Home return trigger Rising edge of home signal
6064h:0x0F—~0x1F
Positive limit
signal

N
N>
U1
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_6099:01h _ 6099:02h

* 609AN (S)’ = go0an

b. 6098h=10, initial deceleration point signal=OFF with forward limit signal

(3) The deceleration point signal is ON during homing without forward limit signal

Trajectory: HW=1 when homing starts directly at forward low speed, and stops at the first Z signal after

the falling edge of HW.
Home
itch
Negative = Positive
n%n limit
D ~{ = SN % Deceleration point
! signal fallingedge  Z Signal
e
i Speed 4
| 6099-020  [**¢
Home switch =
signal e’ Time
ZPulse Home return trigger
e — 6064h:0x0F — OX1F
Positive limit
signal
2~ ——(s)
609Ah

c. 6098h=10, initial deceleration point signal=ON without forward limit signal

9.4.11 Mode 11 (6098h = 11)

Home signal: Z signal

Deceleration point signal: HW (home switch) signal

(1) The deceleration point signal is OFF during homing without the reverse limit signal

Trajectory: HW=0 when homing starts at reverse high speed until the rising edge of HW if there is no
limit switch in-between, and then decelerates, goes on forward running at low speed, and stops at the first Z

signal after the falling edge of HW.
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Home
. switch .
Negative Positive
limit ? limit
: 1
0
|: Y I ] |
Z Signal
Speed 4 . .
" P Falling edge of home signal
T 6099-02h | g1 ;
Home switch % Time
signal
L} 6099-01h
ZPulse isi y
o Home return trigger Rising edge of home signal
Negative limit 6064h:0xOF—OxLF
signal

_ 6099:01h _ 6099:02h
T (8) L= m—(s)
609AN 609Ah

a. 6098h=11,initial deceleration point signal=OFF with the reverse limit signal

(2) The deceleration point signal is OFF during homing with the reverse limit signal

Trajectory: HW=0 when homing starts at reverse high speed, and if there is a limit switch, reverses
automatically, forwards at high speed until the rising edge of HW, and then decelerates and goes on forward
running at low speed until the falling edge of HW, decelerates again and reverses, goes on reverse running at
low speed until the HW rising edge, decelerates and reverses to forward at low speed, and stops at the first Z

signal after the falling edge of HW.

Home
Negative switch Positive
limit ? limit
“ Rising edge of 2 signal
et home signal
L o Speed o Falling edge of Falling edge of
H KLju.N 6099-01h y home signal  home slgrjal ‘
/
i— - / ¥ £
Home switch 6090-020 | ;,Lﬁ / HEN -ﬁ‘ IE' i
signal \ l ‘ i =~ e [/ Time
I 6099-02h | \ § u e © oo
Z pulse 6099-01h |-V ¥ Rising edge of home signal
POE“.NE I:mn — Home return trigger Rising edge of
signal B0B4ROOF~0CLF ol signal
= 6099:01h _ (6099:01h) - (6099:02h) (o) 125009020
= eooan ) LT .= (s)
609Ah 609Ah 609Ah
5 B

b. 6098h=11, initial deceleration point signal=OFF with the reverse limit signal
(3) The deceleration point signal is ON during homing without the reverse limit signal
Trajectory: HW=1 when homing starts directly at forward low speed, and stops at the first Z signal after

the falling edge of HW.
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Home
switch

Negative Positive
limit limit
X &
BX%EE:D ] Falling edge of
1 home signal

! Z Signal
[ L 4
[N Speed
[}
[
! :
[ .
Home switch ©° Time
signal 6099-02h
Z Pulse ’-l Home return trigger
A 6064h:0x0F —OX1F
Negative limit.
signal

_6099:02h s)
> 609Ah

c. 6098h=11, initial deceleration point signal=ON without the reverse limit signal

9.4.12 Mode 12 (6098h = 12)

Home signal: Z signal
Deceleration point signal: HW (home switch) signal
(1) The deceleration point signal is OFF during homing without the reverse limit signal

Trajectory: HW=0 when homing starts at reverse high speed until the rising edge of HW if there is no

limit switch in-between, and then decelerates — reverses forwards at low speed until the HW falling edge,

then reverses runs reversely at low speed and stops at the first Z signal after the rising edge of HW.

Home
switch

Negative Positive
limit ? limit

mﬂ:‘m 1 speed

Falling edge of home signal
"
-L

g 6099-02h . o
:ﬁ t a ., id
[ } i BE]
1 + —=
] Tt 2\ Time
Home switch | 6099-02h i
signal ] Rising edge of
” 6099-01h home signal gy
H eturn
ZPulse ome IEUM rG0er i ing edge of home signal
Positive limit 6064h:0x0F —O0x1F

signal

_6099:01h () b= 6099:02h (5)
' 609Ah i > 609Ah

a. 6098h=12, initial deceleration point signal=OFF with the reverse limit signal

(2) The deceleration point signal is OFF during homing with the reverse limit signal

Trajectory: HW=0 when homing starts at reverse high speed, and if there is a limit switch, reverses
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automatically and forwards at high speed until the rising edge of HW, and then decelerates and goes on
forward running at low speed until the falling edge of HW, reverses again and goes on reverse running at low

speed, and stops at the first Z signal after the rising edge of HW.

Home

switch
Negative Positive
limit limit Rising edge of
E @ specd home slinlall o
N ] alling edge o
[':ﬂ§ = 6099 -01h home signal
H 6099 -02h w @ 3 6 .6
<« L L U P
H Y i
r_L"_) 6099 -02h e ¢ Time
-
Home switch ! 6099- 01h Rising edge of
signal ! home signal
1 Home return trigger Z signal
ﬂ 6064n:0x0F —Ox1F  Rising edge of
ZPRulse overtravel signal
Positive fimit
signal

_80900Lh ) _(6099:01h) - (6099:02h)

= 6099:02h
' 609Ah 2

609AN ) %= go0mn

b. 6098h=12, initial deceleration point signal=OFF with the reverse limit signal

(3) The deceleration point signal is ON during homing without the reverse limit signal
Trajectory: HW=1 when homing starts at forward low speed until the falling edge of HW, and then

reverses — runs reversely at low speed, and stops at the first Z signal after the rising edge of HW.

Home
R switch
Negative Positive
limit limit
\4 ]
: Falling edge of
: Speed home signal

e

L 6099 - 02h

Home switch Time

signal 6099 - 02h T

Rising edge of
Z Pulse Home returmn trigger home signal- 7 sjgnal
6064h:0x0F—~0x1F

Positive limit

signal

_ 6099:02h (s)
S
609Ah

c. 6098h=12, initial deceleration point signal=ON without the reverse limit signal

9.4.13 Mode 13(6098h = 13)

Home signal: Z signal

Deceleration point signal: HW (home switch) signal
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(1) The deceleration point signal is OFF during homing without the reverse limit signal

Trajectory: HW=0 when homing starts at reverse high speed until the falling edge of HW if there is no
limit switch in-between, and then reverses and goes on forward running at low speed, and stops at the first Z
signal after the rising edge of HW.

Home

. switch '
Negative Positive

limit %} limit

0 1
N = ] Rising edge of Z Signal
Speed home signal
L -H | 6099 - 020 T . N ﬁ
t
C ! —
[BHRg >
1 Time
H 6099 - 02h
Home switch | j
signal | 6099 - 01h T Falling edge of
[} Home return trigger home signal
ﬂ 6064n:0x0F ~0x1F  Home signal up
Z Pulse and down along

_ 6099:01h (6099:01h) —(6099:02h)

_ () 1 s) _ 6099:02h
' 609Ah e 609Ah ,

t,=—
®  609Ah (s)

a. 6098h=13, initial deceleration point signal=OFF with the reverse limit signal

(2) The deceleration point signal is OFF during homing with the reverse limit signal

Trajectory: HW=0 when homing starts at reverse high speed, and if there is a limit switch, reverses
automatically and forward at high speed until the rising edge of HW, and then decelerates —reverses —and
goes on reverse running at low speed until the falling edge of HW, reverses again —goes on forward running

at low speed until it stops at the first Z signal after the rising edge of HW.

Home

) switch
Negative Positive
limit ?] limit
i g
[ 1 1
I Rising edge of
! | Speed home signal ) Z Signa
Rising edge of
" ﬂ_): 6099-01h home signal

ol |

signal j o— I [
o a* s i
6099-02h \( © Time

6099-01h Falling edge of

6099-02h \ g
Home switch I ! PR ML ‘
1

Z Pulse

Negative limit home signal

signal Home return trigger Rising edge of

6064h:0x0F —~Ox1F overtravel signal

_6099:01h _ 6099:02h
eyl Syl O
609Ah , 609Ah
b. 6098h=13, initial deceleration point signal=OFF with the reverse limit signal
(3) The deceleration point signal is ON during homing without the reverse limit signal
Trajectory: HW=1 when homing starts directly at reverse low speed until the HW falling edge, and then

reverses and goes on forward running at low speed, and stops at the first Z signal after the rising edge of HW.



SD100 Series Servo Drive Manual Communication

Negative Positive
limit ?’f limit
Z signal
N N ]

Speed hnmesignaI
6099- 02h |- R

© ©

>t

1
©

Time

signal

6009~ 010 Falling edge of home signal

Home return trigger
6064h:0x0F — OX1F

L|

<
]

Home switch \_EW
1

ZPulse

_6099:02h
~ 609Ah (s)

2
¢. 6098h=13, initial deceleration point signal=ON without the reverse limit signal

9.4.14 Mode 14 (6098h = 14)

Home signal: Z signal
Deceleration point signal: HW (home switch) signal
(1) The deceleration point signal is OFF during homing without the reverse limit signal

Trajectory: HW=0 when homing starts at reverse high speed until the rising edge of HW, and then
decelerates — runs reversely at low speed until the falling edge of HW, decelerates — reverses —forwards at
low speed until the HW rising edge, decelerates — reverses— runs reversely at low speed, and stops at the

first Z signal after the falling edge of HW.

Home
Negative switch Positive

limit ? limit
f£X
I N N ]
Speed
E P Rising edge of home signal
l g
T 1
o 6099 -02h "
"—w'r:_L u s
- H

i 3,

 — F— i
3t t3 ¢ ‘ Time
Home switch 6099-02h
signal

i
6099-01h 4(} Falling edgetlf I
ﬂ Falling edge of home signal ~ Z Signal
Home return trigger home signal
Positive limit

Z Pulse
6064h:0x0F—0XLF Rising edge of
signal home signal

_6099:01h _(6099:01h) - (6099:02h)

s) ) _ 6099:02h
609Ah T 609Ah i s

609Ah (s)

1

a. 6098h=14, initial deceleration point signal=OFF with the reverse limit signal

(2) The deceleration point signal is OFF during homing with the reverse limit signal
Trajectory: HW=0 when homing starts at reverse high speed, and if there is a limit switch, reverses

automatically, forwards at high speed until the rising edge of HW, and then decelerates — reverses — and
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runs reversely at low speed until the falling edge of HW, and stops at the first Z signal.

Home
. switch .
Negative Positive
limit %] limit
-H ) Speed Rising edge of home signal
1
6099-01h
]
H :‘_“_L)l
1 ' 6099-02h | ¢ 0 o
. I l— 1 il
Home switch 1 ; m— F— i
signal T 6099 - 02h . i t : Time
Zpuls h 6099- 01h Falling edge of
i home signal .
. Home return trigger 7 Signal
Negitive limit " . Rising edge of ignal
gsignal 6064 OX0F—~ Ox1F overtravel signal

* 609AN (S), = go0an

b. 6098h=14, initial deceleration point signal=OFF with the reverse limit signal

(3) The deceleration point signal is ON during homing without the reverse limit signal
Trajectory: HW=1 when homing starts directly at reverse low speed, and stops at the first Z signal after

the falling edge of HW.

Negative Positive
limit limit
g [P g speed
[ 1| N ] P

=Ly
T
1 —>
: Time
6099-02h
Ho me switch Z Signal
signal Falling edge of home signal
ﬂ Home return trigger
Z Pulse 6064h:0x0F —~ OX1F
_6099:02h (s)
i
609Ah

c. 6098h=14, initial deceleration point signal=ON without the reverse limit signal

9.4.15 Mode 15 (6098h =15), Mode 16 (6098h =16)

These two modes of zero return are not defined in the standard 402 protocol

9.4.16 Mode 17 (6098h =17)

Home signal: N-OT signal (reverse overtravel) falling edge

w
e
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Deceleration point signal: N-OT (reverse overtravel) signal
(1) The deceleration point signal is OFF during homing
Trajectory: N-OT=0 when homing starts at reverse high speed until N-OT rising edge, and then

decelerates — reverses — forwards at low speed until it stops immediately at the N-OT falling edge.

Negative Positive
limit limit
% Falling edge of overtravel signal
i
D 3 R ] Speed
H 6099-02h Pl . ‘!‘1 '.
S 5 >
H Time

6099-01h

Negitive limit Home retum trigger

sl 6064h:0x0F—O0x1F  Rising edge of
overtravel signal

_6099:01h _ 6099:02h

* 609AN (S), = gooan

a. 6098h=17, initial deceleration point signal=OFF

(2) The deceleration point signal is ON during homing
Trajectory: N-OT=1 when homing starts directly at forward low speed until it stops immediately at the

N-OT falling edge.

Negative Positive Falling edge of overtravel signa
limit limit

@ Speed 4
|:|:l:D ] 60%9-02h [

L ot Time

Home return trigger
Negitive limit 6064h:0xOF— Ox1F

signal

_6099:02h s)
> 609Ah

b. 6098h=17, initial deceleration point signal=ON

9.4.17 Mode 18 (6098h = 18)

Home signal: P-OT signal (forward overtravel) falling edge

Deceleration point signal: P-OT (forward overtravel) signal

(1) The deceleration point signal is OFF during homing

Trajectory: P-OT=0 when homing starts at forward high speed until P-OT rising edge, and then

decelerates — reverses — runs reversly at low speed until it stops immediately at the P-OT falling edge.
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Negative

Positive
limit P
5 B Speed Rising edge of overtravel signal
| N '
6099-01h |
L
; T .
T e
— 6099-02h
Positive limit
signal
Horme retum trigger Falling edge of overtravel signal

6064h: 0xOF —~0x1F

6099:01h 6099:02h
Ly vl O Bl vy el O
609Ah 609Ah

a. 6098h=18, initial deceleration point signal=OFF

(2) The deceleration point signal is ON during homing

Trajectory: P-OT=1 when homing starts directly at reverse low speed until it stops immediately at the P-
OT falling edge.

Negative Positive
limit limit
@ @ speed 4
) )|
| ©
| e >
L_’ L i Time
| 6099 - 02h
|
'7 Falling edge of
Positive limit Home return trigger  overtravel signal
signal

6064h:0x0F —~ Ox1F

_6099:02h
~ 609Ah (s)

2

b. 6098h=18, initial deceleration point signal=ON

9.4.18 Mode 19 (6098h = 19)

Home signal: HW (home switch) signal falling edge
Deceleration point signal: HW (home switch) signal
(1) The deceleration point signal is OFF during homing

Trajectory: HW=0 when homing starts at forward high speed until the rising edge of HW, decelerates —

reverses —runs reversely at low speed, and stops at the falling edge of HW.

M
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Home

Negative switch  Positive

limit ? limit Rising edge of home signal

= = E Speed

A 7

[ { N A\ 1 6099-01h

H 2
L 1 \] Time
t t1 :
6099-02h [
Home switch .
signal Home return trig ger Falling edge of home signal
6064h:0x OF — OX1F

" 609Ah (S)’ = gooan

a. 6098h=19, initial deceleration point signal=OFF

(2) The deceleration point signal is ON during homing

Trajectory: HW=1 when homing starts directly at reverse low speed until it stops immediately at the HW

falling edge.
Home
switch
Negative Positive
limit == limit

Speed A

Time

6099- 02h

Falling edge of
home signal

TEd
')

Negitive limit
signal

_6099:02h s)
Z 609Ah

b. 6098h=19, initial deceleration point signal=ON

9.4.19 Mode 20 (6098h = 20)

Home signal: HW (home switch) signal rising edge

Deceleration point signal: HW (home switch) signal

(1) The deceleration point signal is OFF during homing

Trajectory: HW=0 when homing starts at forward high speed until the rising edge of HW, decelerates —
reverses —runs reversely at low speed until the falling edge of HW, and decelerates — reverses— resumes

forward low speed running and it stops immediately at the HW rising edge.
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Home
r Rising edge of
Negative switch Ppositive home signal s
limit limit Speed Rr:smg P ?f
@ ome signa

@ 6099-01h
| N ]
: 6099-02h
! H
! u t 0
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e
% 6099-02h

Falling edge of
Home switch Home return trigger home signal

signal 6064h:0xOF—~0x1F

_ 6099:01h _ 6099:02h
== (s) === (s)
609AN 609Ah

a. 6098h=20, initial deceleration point signal=OFF

(2) The deceleration point signal is ON during homing
Trajectory: HW=1 when homing starts directly at reverse low speed until the HW falling edge, and then

decelerates — reverses—forwards at low speed and it stops immediately at the HW rising edge.

Home
switch
Negative ﬁl’l Positive
Timit E] limit
Rising edge of home signal
D
N K ] Speed
6099-02h
Q2 ©2 .
: = .
L H jof
qn—{. i e Time
C 1 6099-02h
]
‘—I Falling edge of home signal
Home switch Home return trigger
signal 6064h:0x0F—~0x1F
*gooAn )

b. 6098h=20, initial deceleration point signal=ON

9.4.20 Mode 21 (6098h = 21)

Home signal: HW (home switch) signal falling edge

Deceleration point signal: HW (home switch) signal

(1) The deceleration point signal is OFF during homing

Trajectory: HW=0 when homing starts at reverse high speed until the rising edge of HW, decelerates —

reverses — forwards at low speed and it stops immediately at the HW falling edge.
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Home
switch
Negative Positive
limit [ limit Rising edge of
home signal

T T |
\ID:k ] Speed |
6099- 02h g
t2 .
e

6099- 02h

]

on

]

]

|

Falling edge of
Home switch Home return trigger ~ home signal
signal 6064h:0x0F—~0x1F

.—ﬂ‘

_6099:01h _ 6099:02h

* 609AN (S)’ = gooan

a. 6098h=21, initial deceleration point signal=OFF

(2) The deceleration point signal is ON during homing

Trajectory: HW=1 when homing starts directly at forward low speed, and it stops immediately at the HW

falling edge.
Home
switch
Negative Positive
limit fimit Falling edge of home signal
|: | [ ] Speed A
: : 6099 - 02h [77¢
[
[ = ’
i o Time
[
Home switch
v Home return trigger
signal 6064h:0X0F — OXLF
_ 6099:01h _ 6099:02h

t,= (s)

' 609Ah (S), * 609Ah

b. 6098h=21, initial deceleration point signal=ON

9.4.21 Mode 22 (6098h = 22)

Home signal: HW (home switch) signal rising edge

Deceleration point signal: HW (home switch) signal

(1) The deceleration point signal is OFF during homing

Trajectory: HW=0 when homing starts at reverse high speed until the rising edge of HW, decelerates —
reverses — forwards at low speed until the HW falling edge, decelerates — reverses — resumes reverse

running at low speed and it stops immediately at the HW rising edge.

)
N
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Home
switch
Negative Positive Sneed
"é" li é“ Pe Falling edge of home signal
6099-02h . 7
[ ‘D:" : i u,
H—{H 2 ' Time
@D 6099-02h
1 6099-01h
+—] Home return trigger Rising edge of home signal
Home switch 6064h:0x0F—~0x1F Rising edge of
signal home signal

t,= (s)

* 609AN (S)’ " 609Ah

a. 6098h=22, initial deceleration point signal=OFF

(2) The deceleration point signal is ON during homing
Trajectory: HW=1 when homing starts at forward high speed until the falling edge of HW, decelerates

— reverses — runs reversely at low speed, and it stops immediately at the HW rising edge.

Home
switch
Negative - Positive
it Timit Speed Falling edge of home signal
U 6099-02h |.. .
SR ] 2
1 ] H o
1 — i —

}L.:D 2 2
T 6099-02h

Home return trigger
6064h:0x0F—~0x1F

Rising edge of home signal

Home switch
signal

1

_6099:02h s)
> 609Ah

b. 6098h=22, initial deceleration point signal=ON

9.4.22 Mode 23 (6098h = 23)

Home signal: HW (home switch) signal falling edge

Deceleration point signal: HW (home switch) signal

(1) The deceleration point signal is OFF during homing without forward limit signal

Trajectory: HW=0 when homing starts at forward high speed until the rising edge of HW if there is no
limit switch, and then decelerates — reverses — runs reversely at low speed and it stops immediately at the

HW falling edge.
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Communication
Home »
Negative switch Positive
fimit fimit Rising edge of home signal
Speed 4 gecg 9
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| L\ ] 6099-01h [~
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H ! 12
0 i >
PR— o\ ! ]
* LS RN Time
6099-02h
Home switch
signal

Home return trigger

Falling edge of home signal
6064h:0x0F —~0x1F

_ 6099:01h _ 6099:02h
= oar(8) == (s)
609AN 609Ah

1

a. 6098h=23, initial deceleration point signal=OFF without forward limit signal

(2) The deceleration point signal is OFF during homing without forward limit signal

Trajectory: HW=0 when homing starts at forward high speed if there is a limit switch, decelerates —
reverses — runs reversely at high speed until the rising edge of HW, decelerates and runs reversely at low
speed until the falling edge of HW, decelerates — reverses — forwards at low speed until the rising edge of

HW, decelerates and runs reversely at low speed, and then stops immediately at the HW falling edge.

Home
switch
Negative

Positive
limit ? limit

Hmw:[g& Speed Rising edge of overtravel signal
e 6099 - 01h Rising edge of home signal
L H
&”D 6099 - 02h ,—L\ B
L N
B 2EN Tire
Home switch [N < N
signal 6099 - 02h
6099- 01h Falling edge of home signal
| - Falling edge of home signal
\ Home return trigger Rising edge of
6064h:0x0F — OX1F home signal
Positive limit F : *
signal
(- 0000Ih ) _ (6099:01h)—(6099:02h) 6 b 6009:02n )
17 T 2NgAR 2~ 37~
609Ah 609Ah 609Ah
s s

b. 6098h=23, initial deceleration point signal=OFF without forward limit signal

(3) The deceleration point signal is ON during homing without forward limit signal

Trajectory: HW=1 when homing starts directly at reverse low speed, and it stops immediately at the HW
falling edge.
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Home

Negative switch Positive
limit limit
g 0 a A
|: | IS ] Spee
6099 - 02h
Horme switch v Falling edge of home signal
signal Home return trigger
6064h:0x0F —~0x1F
6099:02h
2= o a (5)
609Ah

c. 6098h=23, initial deceleration point signal=ON without forward limit signal
9.4.23 Mode 24 (6098h = 24)

Home signal: HW (home switch) signal rising edge

Deceleration point signal: HW (home switch) signal

(1) The deceleration point signal is OFF during homing without forward limit signal

Trajectory: HW=0 when homing starts at forward high speed until the rising edge of HW if there is no
limit switch, decelerates — reverses —runs reversely at low speed until the falling edge of HW, and
reverses—forwards at low speed and it stops immediately at the HW rising edge.

Home
Negative switch Positive

limit [} limit
7 B
Rising edge of home signal
= S ) Speed Rising edge of home signal
6099-01h l

6099-02h

G

F‘_“B“

Home switch 6099- 02h

signal

Falling edge of home signal
Home return trigger
6064h:0x0F —~ Ox1F

_6099:01h () b= 6099:02h (5)
' 609Ah > 609Ah

a. 6098h=24, initial deceleration point signal=OFF without forward limit signal

(2) The deceleration point signal is OFF during homing without forward limit signal

Trajectory: HW=0 when homing starts at forward high speed if there is a limit switch, decelerates —
reverses — runs reversely at high speed until the rising edge of HW, decelerates and runs reversely at low
speed until the falling edge of HW, reverses — forwards at low speed until the rising edge of HW and then

stops immediately.
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Home
switch
Negative Positive
limit ? limit
|:‘1 I\‘:El ] Rising edge of overtravel signal
N H; Speed Rising edge of home signal
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6099-02h ! i
! i i ity 2y A
Home switch —1 N i ; ' b Time
sigral 6009-02h |11 " B
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signal Home return trigger Rising edge of home signal
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tlzi() 2=( ) ( )(S) t,= (S)
609Ah 609AN _°" 609Ah

b. 6098h=24, initial deceleration point signal=OFF with forward limit signal

(3) The deceleration point signal is ON during homing without forward limit signal
Trajectory: HW=1 when homing starts directly at reverse low speed until the falling edge of HW, reverses
and forwards at low speed, , and stops immediately at the rising edge of HW.

Home
Negative switch
limit

Positive
limit
Rising edge of home signal

Speed {
6099- 020 :
[
= ]

el
Y

e, /
o ;
C e Time
6099- 02h
Home switch Falling edge of home signal
signal Home return trigger

6064h:0x0F —~0x1F

_ 6099:02h

Z 609Ah (s)

c. 6098h=24, initial deceleration point signal=ON without forward limit signal

9.4.24 Mode 25 (6098h = 25)

Home signal: HW (home switch) signal rising edge

Deceleration point signal: HW (home switch) signal

(1) The deceleration point signal is OFF during homing without forward limit signal

Trajectory: HW=0 when homing starts at forward high speed until the rising edge of HW if there is no
limit switch, decelerates —forwards at low speed until the falling edge of HW, and reverses—runs reversely

at low speed and it stops immediately at the HW rising edge.
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Home Rising edge of
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a. 6098h=25, initial deceleration point signal=OFF without forward limit signal

(2) The deceleration point signal is OFF during homing without forward limit signal

Trajectory: HW=0 when homing starts at forward high speed, and if there is a limit switch, reverses
automatically and goes on reverse running at high speed until the rising edge of HW, and then decelerates and
reverses and resumes forward running at low speed until the falling edge of HW, reverses and goes on reverse

running at low speed until it stops at the rising edge of HW.

Home
N switch -
Negative Positive
limit ? limit
[1;]} Rising edge of overtravel signal
Speed
D . F ) 6099-01h Falling edge of home signal
}—H‘) 6099-02h o
L, -H s |
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Home switch 6099-01h
signal L Home return trigger Rising edge of home signal Rising edge of home signal
Pasitive limit 6064h:0x0F—0x1F
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b. 6098h=25, initial deceleration point signal=OFF with forward limit signal

(3) The deceleration point signal is ON during homing without forward limit signal
Trajectory: HW=1 when homing starts at forward high speed until the falling edge of HW, decelerates

— reverses — runs reversely at low speed, and it stops immediately at the HW rising edge.
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switch
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"%“ ?] "" Deceleration point
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Home switch
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_6099:02h s)
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c. 6098h=25, initial deceleration point signal=ON without forward limit signal
9.4.25 Mode 26 (6098h =26)

Home signal: Z signal

Deceleration point signal: HW (home switch) signal

(1) The deceleration point signal is OFF during homing without forward limit signal

Trajectory: HW=0 when homing starts at forward high speed until the rising edge of HW, decelerates
—forwards at low speed until the falling edge of HW, and decelerates — reverses— runs reversely at low
speed until the rising edge of HW, decelerates — reverses— reseumes forward low speed running until the

HW falling edge, and it stops immediately.
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a. 6098h=26, initial deceleration point signal=OFF without forward limit signal

(2) The deceleration point signal is OFF during homing without forward limit signal
Trajectory: HW=0 when homing starts at forward high speed, and if there is a limit switch, reverses
automatically and goes on reverse running at high speed until the rising edge of HW, and then decelerates and

reverses and resumes forward running at low speed until the falling edge of HW, and then it stops immdiately.
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Home
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b. 6098h=26, initial deceleration point signal=OFF with forward limit signal

(3) The deceleration point signal is ON during homing without forward limit signal
Trajectory: HW=1 when homing starts directly at forward low speed, and it stops immediately at the HW

falling edge.

Home

. switch .
Negative - Positive

limit = limit

H

Falling edge of home signal

Home switch
signal

Home retum trigger
6064h:0x0F—~0x1F

_6099:02h s)
Z 609Ah

c. 6098h=26, initial deceleration point signal=ON without forward limit signal

9.4.26 Mode 27 (6098h =27)

Home signal: HW (home switch) signal falling edge

Deceleration point signal: HW (home switch) signal

(1) The deceleration point signal is OFF during homing without the reverse limit signal

Trajectory: HW=0 when homing starts at reverse high speed until the rising edge of HW if there is no
limit switch, decelerates— reverses — forwards at low speed until the HW falling edge, and it stops

immediately.
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Home

. switch -

Negative Positive
limit £ limit
@ Speed 4 Falling edge of home signal
T
D Y I 1
6099-02h ‘
-H
Gy Time
L
— 6099-01h
HDZZ,:gnCh Rising edge of home signal
= 6099:01h _ 6099:02h

= g00an ) . % 609Ah )
a. 6098h=27, initial deceleration point signal=OFF with the reverse limit signal
(2) The deceleration point signal is OFF during homing with the reverse limit signal
Trajectory: HW=0 when homing starts at reverse high speed, if there is a limit switch, decelerates—
reverses — forwards at high speed until the HW rising edge, decelerates— forwards at low speed until the
HW falling edge, decelerates— reverses — runs reversely at low speed until the HW rising edge,

decelerates— reverses and forwards at low speed until the HW falling edge, and it stops immediately.
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switch .
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limit ﬁ limit
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H N Speed Rising edge olf home signal
H dh—_ﬁ 6099-01h 3 Falling edge of home signal
L 6099-02h
- i L
Home switch \ »
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b. 6098h=27, initial deceleration point signal=OFF with the reverse limit signal
(3) The deceleration point signal is ON during homing without the reverse limit signal
Trajectory: HW=1 when homing starts directly at forward low speed, and stops immediately at the falling
edge of HW.
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Home
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¢. 6098h=27, initial deceleration point signal=ON without the reverse limit signal

9.4.27 Mode 28 (6098h =28)

Home signal: HW (home switch) signal falling edge

Deceleration point signal: HW (home switch) signal

(1) The deceleration point signal is OFF during homing without the reverse limit signal

Trajectory: HW=0 when homing starts at reverse high speed until the rising edge of HW if there is no
limit switch, decelerates— reverses — forwards at low speed until the HW falling edge, reverses to run

reversely at low speed until the the rising edge of HW, and it stops immediately.
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a. 6098h=28, initial deceleration point signal=OFF with the reverse limit signal

(2) The deceleration point signal is OFF during homing with the reverse limit signal
Trajectory: HW=0 when homing starts at reverse high speed, and if there is a limit switch, reverses
automatically and it turns to high speed forward running until the rising edge of HW, and then decelerates and

goes on forward running at low speed until the falling edge of HW, reverses and runs reversely at low speed
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until the HW rising edge, and then it stops.

Home
switch -
Negative Positive
Timit ? limit
|:} VD:& == ) Speed Rising edge of home signal
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b. 6098h=28, initial deceleration point signal=OFF with the reverse limit signal

(3) The deceleration point signal is ON during homing without the reverse limit signal
Trajectory: HW=1 when homing starts directly at forward low speed until the HW falling edge, and then

reverses —runs reversely at low speed, and then stops at the rising edge of HW.

Home
Negative Sh Positive
limit limit
[
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| ]
1 Falling edge of
1 home signal
: }LHD Speed
1 -L 6099 - 02h >
! >
Home switch o Time
signal 6099 - 02h
— Home return trigger Rising edge of home signal
Positive limit 6064h:0x0F —~OXLF
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2= (s)
609Ah

c. 6098h=238, initial deceleration point signal=ON without the reverse limit signal

9.4.28 Mode 29 (6098h =29)

Home signal: HW (home switch) signal rising edge

Deceleration point signal: HW (home switch) signal

(1) The deceleration point signal is OFF during homing without the reverse limit signal
Trajectory: HW=0 when homing starts at reverse high speed until the falling edge of HW if there is no

limit switch in-between, and then reverses — forwards at low speed until the rising edge of HW, and it stops.
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a. 6098h=29, initial deceleration point signal=OFF with the reverse limit signal

(2) The deceleration point signal is OFF during homing with the reverse limit signal

Trajectory: HW=0 when homing starts at reverse high speed, and if there is a limit switch, decelerates
and reverses automatically and it turns to high speed forward running until the rising edge of HW, and then
decelerates and reverses, so it turns into reverse running at low speed until the falling edge of HW, reverses

again and forwards at low speed until the HW rising edge, and then it stops.
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H | 6099-01h
(EF-T_): / \
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b. 6098h=29, initial deceleration point signal=OFF with the reverse limit signal
(3) The deceleration point signal is ON during homing without the reverse limit signal

Trajectory: HW=1 when homing starts directly at reverse low speed until the falling edge of HW, and

reverses and forwards at low speed, and it stops immediately at the rising edge of HW.
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Home
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c. 6098h=29, initial deceleration point signal=ON without the reverse limit signal

2

9.4.29 Mode 30 (6098h =30)

Home signal: HW (home switch) signal falling edge

Deceleration point signal: HW (home switch) signal

(1) The deceleration point signal is OFF during homing without the reverse limit signal

Trajectory: HW=0 when homing starts at reverse high speed until the rising edge of HW, decelerates —
runs reversely at low speed until the HW falling edge, decelerates —reverses— runs forward at low speed
until the HW rising edge, decelerates—reverses—resumes reverse running at low speed until the HW falling
edge, and it stops.
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a. 6098h=30, initial deceleration point signal=OFF with the reverse limit signal

(2) The deceleration point signal is OFF during homing with the reverse limit signal

Trajectory: HW=0 when homing starts at reverse high speed, and if there is a limit switch, decelerates
and reverses automatically and it turns to high speed forward running until the rising edge of HW, and then
decelerates and reverses, so it turns into reverse running at low speed until the falling edge of HW, and then

it stops.
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limit limit
== !
[ ] ] . .
Speed Rising edge of home signal
—— ! 6099- 01h
H )
0 6099-02h | 1 " 2
I —t \i -
Home switch ! 6099- 02h a LA Time
signal
6099- 01h
Home returntrigger . .| :
6064h: 0XOF—OX 1F Rising edge of overtravel signal  Falling edge of home signal
Negitive limit —
signal

_609901h ), _ 609902
' 609Ah /7 609Ah

b. 6098h=30, initial deceleration point signal=OFF with the reverse limit signal

(3) The deceleration point signal is ON during homing without the reverse limit signal
Trajectory: HW=1 when homing starts directly at reverse low speed until the falling edge of HW, and it

stops immediately.

Home
switch
Negative Positive
limit - limit
@ Speed 4
] |\ ]
!
ol 2
) ' s
] : Time
[ 6099-02h |
Home switch Falling edge of home signal

signal

_6099:02h s)
Z 609Ah

c. 6098h=30, initial deceleration point signal=ON without the reverse limit signal

9.4.30 Mode 31(6098h=31), Mode 32(6098h=32)

These two modes of zero return are not defined in the standard 402 protocol

9.4.31 Mode 33 (6098h=33)

Home signal: Z signal

Deceleration point signal: none
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Trajectory: reverse low speed running until the first Z signal.

Negative Positive
limit limit
]
N ]
|
| B
I e L {
[
[
[
LI
|
Negitive limit
signal
Z Pulse

9.4.32 Mode 34 (6098h=34)

Home signal: Z signal
Deceleration point signal: none

Trajectory: forward low speed running until the first Z signal.

Negative Positive
limit limit

peonc

\

—

b

Positive limit
signal

i R I,

Z Pulse
9.4.33 Mode 35 (6098h=35)

Take the current position as the mechanical home position, and after triggering homing mode, the user position

(6064h) = home position offset (607Ch).

N>
3l
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10.1 Home
10.1.1 Brief Introduction of Home

Home position: mechanical home position, means the home switch or motor Z signal position, set by
function code

Zero position: mechanical zero position, means home position+ Pn294(home offset), when Pn294=0,
the two position overlap completely.

The home process means the servo drive controls the motor to be positioned to the home or zero position
according to the set way in the position mode.

The home signal source can be given by three ways: limit signal, mechanical home signal and Z pulse.
Generally, it can be represented by a level signal with a certain pulse width. To accurately locate the home
signal, it is necessary to select the positive direction rising edge or the negative rising edge while selecting

the home signal source, as shown in Fig. 10.1.

Forward
Forward 4 Reverse
rising edge ,  rising edge . .
9ed9 . Signal Home point
i ) Valid i
f=—> Invalid ¢ * Invalid* i

Figure 10.1 Home signal direction selection
Give a large speed value when home starts to ensure the searching speed for home; the first home signal
encountered is defined as a deceleration point. After the deceleration point, the home speed is lowered to find
the home position accurately. During the whole process, the accuracy of the home position is affected by the
low-speed home finding speed; the higher the speed is, the larger the pulse deviation of the signal edge.

Related input terminals:

Positive Forward motor rotation is prohibited at high

0x02 P-OT By level B
limit level.
Negative Reverse motor rotation is prohibited at high

0x03 N-OT By level B
limit level.
Home This terminal signal is used to trigger home

0x27 ORGEN By level B
enable mode in position control mode.
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Mechanical
0x28 ORGS

home signal

It is fed back to the drive as a home signal

during home.

By level B

Related output terminals:

Home

0x15 ORGC completion

signal

Home not performed, home interrupted.

When home fails: OFF is output. By level B

When home succeeds: ON is output.

Home-related function codes:

Pn000.X | Control mode selection

0: Position control mode

=

: Speed control mode
: Torque control mode
: Speed-Position control mode

: Torque-Position control mode

a A W N

: Speed-Torque control mode

Pn290.X Home enable control

0: Home disabled

[y

: Trigger home via DI terminal

2: Home immediately after power-up and servo
enabled

3: Home immediately

4: Take the current point as the home position

Pn290.Y Home mode

0~10(see Table 10-1 for details) 0

Pn290.Z Home trigger method

0: Run at low level, stop at high level (falling
edge triggering)

1: Rising edge triggering

2: Falling edge triggering

3: Run at high level, stop at low level (rising edge

triggering)

Pn290.W | Home timeout unit

0:1ms
1:10ms 0
2:100ms
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Pn291 High home speed 0(1rpm)~3000(1rpm) 100

Pn292 Low home speed 0(Lrpm)~1000(1rpm) 10
Home

Pn293 acceleration/deceleration 0(ms)~3000(ms) 3000
time
Zero bias value after finding

Pn294 -2147483648~21474883647 0
home position
Absolute zero multi-turn

Pn296 -32768~32767 0
value setting
Absolute zero single-turn

Pn297 0~21474883647 0
value setting

Pn299 Home timeout 0(ms)~65535(ms) 10000

10.1.2 General Overview of Home Modes

The home modes can be categorized according to the home signal source, home direction, deceleration

point type, and whether the Z-pulse is used for processing, as shown in Table 10-1.

Table 10-1 Classification of SD100 home modes

0 Positive Home switch Home switch

1 Negative Home switch Home switch

2 Positive Home switch Z signal

3 Negative Home switch Z signal

4 Positive Positive limit Positive limit

5 Negative Negative limit Negative limit

6 Positive Positive limit Z signal

7 Negative Negative limit Z signal

8 Positive Z signal Z signal

9 Negative Z signal Z signal
Home from the absolute position to the specified position

10 (This absolute position is set by Pn296 and Pn297)

[ ]
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10.1.2.1 Home Mode 0

Home signal (home switch) rising edge signal

Deceleration point signal: HW (home switch) signal

(1) Home mode Otrajectory 1

Home mode0 trajectory 1 starts at forward high speed until the positive home signal rising edge,
decelerates — reverses — runs at reverse low speed until the positive home signal falling edge, decelerates

— reverses — runs at forward low speed until the deceleration point, which is the home signal. See Figure

10.2.
RATFE
St = R s
g B W, HARSLAE
; ; RS LA
SR e D pagor (%) &
Dol T 3 R St /_‘
! t2 t2
}—“—»q@ ! M, R
P T 0 S
o P19 (FIEIE) frovoveorsorssvrsinsns
AT N

Figure 10.2 Home mode0 trajectory 1

(2) Home mode0 trajectory 2

Home mode0 trajectory 2 starts at forward high speed until the positive limit rising edge, decelerates —
reverses — runs at reverse high speed until the negative home signal rising edge, decelerates — reverses —
runs at reverse low speed until the positive home signal falling edge, decelerates — reverses — runs at forward

low speed until the deceleration point, which is the home signal. See Figure 10.3.

|
R P29l ()

e
I 909 (LI
‘ Pn292 (%1% ) i 12, 43

o O ,

|

| |

! } — e = )
| po22 (R |- - i { ¢ 1)

Ry —— !
' ! Pi91 (B T B

'7 JRAES ETHE

Figure 10.3 Home mode0 trajectory 2

|
AN AN\l . HERES LI
[ ! :‘ i e BB L
|
|
|

ERRAES

(3) Home mode0 trajectory 3

Home mode0 trajectory 3 starts when home signal is high level, means it is at the deceleration point
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already, so it directly runs at reverse low speed until negative home signal falling edge, decelerates — reverses

— runs at forward low speed until the deceleration point, which is the home signal. See Figure 10.4.

JRRTFR

HFR AL I?l ERR i
|: ; \| S ] JnifE s ETHE
! .

(_—,f‘i“ bidi3 l

! AL AR ) [reeeeeeee ey

L } ! Pn292 ([al % fkid) Iy *‘
I

'—] Pn292 ([AIZAGE) |- —T 24

BRIk S

Figure 10.4 Home mode0 trajectory 3
10.1.2.2 Home Mode 1
Home signal (home switch) rising edge signal
Deceleration point signal: HW (home switch) signal
(1) Home model trajectory 1
Home model trajectory 1 starts at reverse high speed until negative home signal rising edge, decelerates
— reverses — runs at forward low speed until the negative home signal falling edge, decelerates — reverses

— runs at forward low speed until the deceleration point, which is the home signal. See Figure 10.5.

P
s ? R .
D g L “{': g RS TR
f H S | . -
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[T [ 1S Rk

B (5

Figure 10.5 Home model trajectory 1
(2) Home modeltrajectory 2
Home model trajectory 2 starts at reverse high speed until negative limit rising edge, decelerates —
reverses — runs at forward high speed until the positive home signal rising edge, decelerates — runs at
forward low speed until negative home signal falling edge, decelerates — reverses — runs at reverse low

speed until the deceleration point, which is the home signal. See Figure 10.6.
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Figure 10.6 Home model trajectory 2
(3) Home modeltrajectory 3
Home model trajectory 3 starts when home signal is high level, means it is at the deceleration point
already, so it directly runs at forward low speed until negative home signal falling edge, decelerates —

reverses — runs at reverse low speed until the deceleration point, which is the home signal. See Figure 10.7.
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Figure 10.7 Home model trajectory 3

10.1.2.3 Home Mode 2

Home signal: Z signal

Deceleration point signal: HW (home switch) signal

(1) Home mode2 trajectory 1

Home mode?2 trajectory 1 starts at forward high speed until positive home signal rising edge, decelerates
— reverses — runs at reverse low speed until the positive home signal falling edge, decelerates — reverses
— runs at forward low speed until the positive home signal rising edge, take the first Z pulse signal in the

forward direction as the home signal. See Figure 10.8.
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Figure 10.8 Home mode? trajectory 1

(2) Home mode2trajectory 2

2 ]

JRE (RS TR

Home mode? trajectory 2 starts at forward high speed until positive limit signal rising edge, decelerates

— reverses — runs at reverse high speed until the negative home signal rising edge, decelerates — runs at

reverses low speed until the positive home signal falling edge, decelerates — reverses — runs at forward low

speed until the positive home signal rising edge, take the first Z pulse signal in the forward direction as the

home signal. See Figure 10.9.
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Figure 10.9 Home mode2 trajectory 2

(3) Home mode2 trajectory 3

k] 1]

Home mode?2 trajectory 3 starts at reverse low speed until the positive home signal falling edge,

decelerates — reverses — runs at forward low speed until the positive home signal rising edge,

take the first Z pulse signal in the forward direction as the home signal. See Figure 10.10.
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Figure 10.10 Home mode2 trajectory 3
10.1.2.4 Home Mode 3

Home signal: Z signal

Deceleration point signal: HW (home switch) signal

(1) Home mode3 trajectory 1

Home mode3 trajectory 1 starts at reverse high speed until negative home signal falling edge, decelerates

— reverses — runs at forward low speed until the negative home signal rising edge, decelerates — reverses

— runs at reverse low speed until the negative home switch rising edge, take the first Z pulse signal in the
- reverse direction as the home signal. See Figure 10.11.
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Figure 10.11 Home mode3 trajectory 1
(2) Home mode3 trajectory 2
Home mode3 trajectory 2 starts at reverse high speed until negative limit rising edge, decelerates —
reverses — runs at forward high speed until the positive home signal rising edge, decelerates — runs at
forward low speed until the negative home signal falling edge, decelerates — reverses — runs at forward low

speed until the negative home signal rising edge, take the first Z pulse signal in the reverse direction as the

home signal. See Figure 10.12.



SD100 Series Servo Drive Manual

Motion Control

JRATF K

st Rl

)
s
AN N AR ] .
i T e LA
P L | Pa291 (% i) ARG TR
j—"—“u_D‘ i gy Pn292 (1 1G#E) ’\‘l \
! ! ‘—I.} il tl BL?

! L ,
! — P ”

[FE 3t } m s (EEER) & Fott f o
i h P29l (% i) FRAES LI
it i RS LT usg

EFRALES

Figure 10.12 Home mode3 trajectory 2

(3) Home mode3 trajectory 3

Home mode3 trajectory 3 starts at forward low speed until home signal falling edge, decelerates —

reverses — runs at reverse low speed until the negative home signal rising edge, take the first Z pulse signal

in the reverse direction as the home signal. See Figure 10.13.
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Figure 10.13 Home mo
10.1.2.5 Home Mode 4

Home signal: P-OT (positive overtravel) falling edge

Pn292 ([EIZAKHD

Pr292 (EEAGH) |12 2 T
Ji RS S BT

de3 trajectory 3

Deceleration point signal: N-OT (negative overtravel) signal

(1) Home mode4 trajectory 1

Home mode4 trajectory 1 starts at forward high speed until positive limit rising edge, decelerates —

reverses — runs at reverse low speed until the positive limit falling edge, which is the home signal. See Figure

10.14.
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Figure 10.14 Home mode4 trajectory 1
(2) Home mode4 trajectory 2
Home mode4 trajectory starts at reverse low speed until positive limit falling edge, which is the home

signal. See Figure 10.15.
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- Figure 10.15 Home mode4 trajectory 2
7 10.1.2.6 Home Mode 5

il Home signal: N-OT (negative overtravel) falling edge

il

Deceleration point signal: N-OT (negative overtravel) signal

(1) Home modeS trajectory 1

Home mode5 trajectory 1 starts at reverse high speed until negative limit rising edge, decelerates —
reverses — runs at forward low speed until the negative limit falling edge, which is the home signal. See

Figure 10.16.
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Figure 10.16 Home mode5 trajectory 1
(2) Home modeS trajectory 2

Home modeS5 trajectory 2 starts at forward low speed until negative limit falling edge, which is the home

X
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signal. See Figure 10.17.
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Figure 10.17 Home mode5 trajectory 2

10.1.2.7 Home Mode 6

Home signal: Z signal

Deceleration point signal: P-OT (positive overtravel) signal

(1) Home mode6 trajectory 1

Home mode6 trajectory 1 starts at forward high speed until positive limit rising edge, decelerates —
reverses — runs at reverse low speed until the positive limit falling edge, take the first Z pulse signal
afterwards as the home signal. See Figure 10.18.
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Figure 10.18 Home mode®6 trajectory 1
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(2) Home mode6 trajectory 2
Home mode6 trajectory 2 starts at reverse low speed until positive limit falling edge, take the first Z

pulse signal afterwards as the home signal. See Figure 10.19.
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Figure 10.19 Home mode6 trajectory 2
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10.1.2.8 Home Mode 7
Home signal: Z signal
Deceleration point signal: N-OT (negative overtravel) signal
(1) Home mode7 trajectoryl
Home mode7 trajectory 1 starts at reverse high speed until negative limit rising edge, decelerates —

reverses — runs at forward low speed until the negative limit falling edge, take the first Z pulse signal

afterwards as the home signal. See Figure 10.20.
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Figure 10.20 Home mode7 trajectory 1

(2) Home mode7 trajectory2

Home mode7 trajectory 2 starts at forward low speed until negative limit rising edge, take the first Z

pulse signal afterwards as the home signal. See Figure 10.21.
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Figure10.21 Home mode7 trajectory 2
10.1.2.9 Home Mode 8
Home signal: Z signal

Deceleration point signal: none

Home modes8 starts in forward direction until the first Z pulse signal afterwards and decelerates to 0 and

stops. The process of searching for the home signal in Home Mode 8 is shown in Figure 10.22.

=
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Figure 10.22 Home mode 8
10.1.2.10 Home Mode 9
Home signal: Z signal
Deceleration point signal: none
Home mode9 starts in reverse direction until the first Z pulse signal afterwards and decelerates to 0 and

stops. The process of searching for the home signal in Home Mode 9 is shown in Figure 10.23.
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Figure 10.23 Home mode 9
10.1.2.11 Home Mode 10

Home mode 10 is zero running to the absolute position.

Through Pn296 and Pn297 to set the zero value of the absolute position. When it is selected to zero return
to the absolute position, the motor will directly home at high speed from the current position to the zero point
of the set absolute value. This home mode needs to be used with the multi-turn absolute encoder.

Example: the current encoder absolute position of the motor is 5 turns 0 pulse, set the absolute value of
the zero multi-turn value to 10, single-turn value to 0, then the motor directly runs 5 turns at high speed.

10.2 Internal Multi-Segment Position

10.2.1 Basic Settings for Internal Positions
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0: Position control mode

[y

: Speed control mode

N

: Torque control mode

Pn000.X | Control mode selection 0
: Speed-Position control mode

: Torque-Position control mode

: External low-speed pulse train

3

4

5: Speed-Torque control mode
Position mode command source | 0
1

selection : External high-speed pulse train
Pn202.X 2:NA 2
3: Internal position setting
4: CanOpen setting
Pn204 Electronic gear numerator (B) 0~1073741824 1
Pn206 Electronic gear denominator (A) | 1~1073741824 1

Precautions

e When the numerator of the electronic gear ratio is 0, the denominator setting is the

iz number of command pulses corresponding to one revolution of the motor.
L o If the setting range: 0.001 < electronic gear ratio (B/A) < 64000 exceeds this setting
i
) range, a "parameter error (Er.d04)" occurs.
|

10.2.2 Internal Multi-Segment Position Mode

Table 12-2 Internal multi-segment position mode
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The segment number is
controlled by the
communication function code
V/Speed
(Pn806) or the DI terminal o Seg 2
=] Seg 1
8 (CTRG and POSO0 to POS3). Vimax == s,
k= Delay
1723 .
2 ‘When running the current s time
k=] 44 T/Time
0 lé) segment number, the next Time zones that can be
used to set segment
) numbers for segmenty
° segment number can be set,
En Vimax and Vomax are max working speed (target
a and the motor stops after the
speed) of the 1-seg and 2-seg respectively.
current segment number
S and S are displacement of 1-seg and 2-seg
command is completed.
respectively.
Rising edge of CTRG triggers
operation.
V/Speed
- Vowax b omm oo Seg 2
2 Auto incremental switching Vi —— - 291
= S,
§~ between segment numbers, St
g ) T/Time
gb delay time can be set between Delay time
1 5}
E segments, stop after 1 round; Vimax and Vamax are max working speed (target
c]
5 Valid at high level of CTRG, speed) of the 1-seg and 2-seg respectively.
=)
-;:; stop at low level. S; and S are displacement of 1-seg and 2-seg
respectively.
o Auto incremental switching
=}
'é between segment numbers, Vispeed
E-' V. Seg 2
g delay time can be set between Sl I
g v Seg 1
. IMAX ===
2 ? segments, starting path with . S
o 1
Es Pr1 each time; T/Time
o . . Delay time
5 Valid at high level of CTRG,
>
© stop at low level.

~ |
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RS

=

Automatic incremental
switching between segment

numbers, no delay time

‘E between segments. V/Speed
R= Seg 2
17} . . Vovax F——e e
2. Cyclic operation or only 1
=
g round (Pn804=0 or Pn804>
oy S8 s,
3 2 Pn803 only 1 round). e
3
E The 1st round takes Prl as the | S;is Sithe displacement during deceleration,
<
g starting path; the starting which is directly skipped and run while
=
[
A segment number after the Ist performing S2
round is Pn804.
Valid at CTRG high level,

and stop at low.

Precautions

o When multi-segment position (Pn802.X=1, 2, 3), operation can also be triggered by

Pn806=1 (communication, panel).
o When Pn806=1000, all position modes (home and internal multi-segment position) can

be forced to stop.

Related function codes:
Internal position operation 0: Single segment

mode 1: Single continuous operation
Pn802.X 0
2: Cyclic continuous operation

3: Sequential operation

Multi-segment position 0: Continue to run the unfinished path (start
Pn802.Y | margin processing mode from the next section of the pause) 0

1: Restart the run from Prl

Single-segment position 0: Non-immediate update. When there is a
new command processing new command, execute the current

Pn802.Z 0
command and then go to the new command

(delay time is valid)

00
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1: Immediate update (delay time is invalid)

Absolute position start point

0: Start from initial power-up or motor

selection position after zero return
Pn802.W 0
1: Absolute zero-point set by Pn296 and
Pn297 as the starting point
Multi-segment position
Pn803 1~15 1
(velocity) endpoint path
Sequential operation start
Pn804 0~15 1
path
Pr command
Pn806 communication parameters 0~65535 10000
(single-segment)
PR type (TYPE) 0: Positioning control
Pn810.X 0
1: Fixed-speed control
Position control type 0: Incremental position
Pn810.Y 1: Absolute position 0
2: Relative position
Fixed speed control unit 0: Speed unit is 0.1rpm
Pn810.Z 0
1: Speed unit is PPS
Pn811.X Acceleration time (ACC) 0~7:for Pn890~Pn897 0
Pn811.Y Deceleration time (DEC) 0~7: for Pn890~Pn897 0
Positioning control target
Pn811.Z 0~7: for Pn8A0~Pn8A7 0
speed
Pn811.W | Delay time 0~7: for Pn898~Pn89F 0
Pn812 Prl path information 231~231.] 0
Pn890~ Pr acceleration/deceleration
0~60000 -
Pn897 time 0 to 7
Pn898~ Pr delay time 0~7
0~60000 -
Pn89F
Pn8AO~ | Prtarget speed 0~7
0~60000 -

Pn8A7
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Precautions

o The first round of sequential operation starts from Prl and runs to the path pointed by
Pn803;

o If Pn804 = 0 or Pn804 > Pn803 during sequential operation, it stops after 1 round.

o If Pn804<Pn803 during sequential operation, the cycle runs after the 1st round and the

starting segment number is Pn804.

10.2.3 Internal Multi-Segment Position Parameter

The position function programs the corresponding trajectory according to the set speed, acceleration
and deceleration time, delay time, and target position value. The operating parameters of the first position
command segment are explained as an example.

(1) Position mode

In position mode, the position command pulse number is given by Pn804+ POSNUM*4. The position
command unit is the user unit. The number of position command pulses per turn is given by the electronic
gear ratios Pn204 and Pn206.

In position mode, the target position can be incremental position, relative position and absolute position.

(D The reference point of the incremental position is the target value of the current position command.
As shown in Fig. 12.13, the first segment of the position command is set to PosCmd0, and after running the
pulse of Pos0, it ends the operation, and the remaining pulse of PosRem0 is not completed. If the second
segment incremental position command PosCmdl is inserted at this time, the total number of pulses run by
the second segment position command is PosCmdl+ PosRem0, and the final running position value is

PosCmd0+ PosCmdl1.

L ———) Poscmdd - — — — = — — — 3 posCmd1 e~ — — — -
= R0 ¢ — - »PosRem04-

Figure 12.13 Incremental position command operation
@ The relative position command uses the actual position value as the reference point. The position
command value of the latter segment uses the actual position as the reference point to calculate the target
position. As shown in Fig. 12.14, the set value of the first segment position command is PosCmd0, and after
running the pulse of Pos0, the second segment relative position command PosCmdl is inserted, so that the
total number of pulses run by the second segment position command is PosCmdl, and the final running

position value is Pos0+PosCmd1.
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b — — — —)PosCmd0¢ — — — —I
| | |
= —» PosO ¢ —— - PosRem0« 4

- ———- PosCmdl ¢ — — — -

Figure 12.14 Relative position command operation

(3 The absolute position command takes the position relative to the absolute zero point (set by Pn296
and Pn297) as the reference point. As shown in Figure 12.15, the first position command is set to PosCmdo0,
and after running the pulse of Pos0, the second absolute position command PosCmdl is inserted, so that the
total number of pulses run by the second position command, is PosCmd1-Pos0, and the final running position
is PosCmd1.

F———p PosCmd0 <« ———|
3 PosO 4 -» PosremO ¢!

Figure12.15 Absolute position command operation

(2) Acceleration and deceleration time

The acceleration and deceleration time of motor operation during the operation of the position control
are calculated with an acceleration and deceleration base 3000rpm. For example, if the acceleration time is
set to 300ms and the target speed is 1000rpm, it means that it takes 300ms to accelerate the motor from Orpm
to 3000rpm; and 100ms to accelerate the motor from Orpm to the target speed of 1000rpm.

(3) Speed control

The internal multi-segment position speed giving is categorized into two types: position control mode
and speed control mode.

@ For the position control mode, the desired speed is given by bit8 to bitl1 of the higher 16 bits of Pr
command segment control words(e.g., the control words of Prl are Pn810 and Pn811, and its speed is set by
Pn811.Z). The set speed value can only be positive, and the direction of the actual speed is determined by the
positive or negative value of the target position.

@ For the speed control mode, the target speed value is given by the corresponding Pr information when
the speed command is planned. For example, if Prl is speed control, the unit of target speed (0.1rpm or PPS)
is selected by setting Pn810.Z, and then set Pn812 to control the target speed of Prl; if the motor is expected
to run in the reverse direction, Pn812 can be set to a negative value.

(4) Delay time

]
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@ For single segment position, single multi-segment position and cyclic multi-segment position modes,
the delay time takes effect. Set the delay time for Prl to T (ms), and after the Prl command is completed, it
takes a delay time of T (ms) before the next Pr command can be executed. If the delay time is 0, the
deceleration process of the current Pr command or the acceleration process of the next Pr command will be
skipped. For example, the target speed of Prl is 800rpm, and the target speed of Pr2 is 1000rpm, when
switching from Pr1 to Pr2, the delay time is 0, it accelerates directly from 800rpm to 1000rpm.

@ For sequential multi-segment position, the delay time is not effective, and the deceleration process
or acceleration process will be skipped between segments, and it will directly start at the deceleration point
of the previous segment and run to the target speed of the next segment. For example, if the target speed of
Prl is 1000rpm and the target speed of Pr2 is 800rpm, when switching from Prl to Pr2, it will directly

decelerate from 1000rpm to 800rpm.

10.2.4 Single-segment Position Operation

For the single segment operation mode (Pn802.X=0) in the multi-segment position, it means that the
user changes and triggers the Pr command segment through the external DI terminal or communication
function code (Pn806). When the Pr path is selected through an external terminal, the terminal and Pr path
relationship is shown in Table 12-3. When triggered by the communication function code, the home mode is
executed when Pn806=0, and the corresponding Pr path is executed when it is 1 to 15. During operation
Pn806=10000+Num (Num is the Pr path segment, for example when running Pr1, Num=1); after the end of

operation, Pn806=20000+Num.

Table 12-3 Terminals and corresponding Pr paths during single-segment position operation

0 0 0 0 Home

0 0 0 1 Prl

0 0 1 0 Pr2

0 0 1 1 Pr3 Immediate
0 1 0 0 Pr4 stop

0 1 0 1 Prs

0 1 1 0 Pré

0 1 1 1 Pr7
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1 0 0 0 Pr8
1 0 0 1 Pr9
1 0 1 0 Pr10
1 0 1 1 Pr11
1 1 0 0 Pr12
1 1 0 1 Pr13
1 1 1 0 Pr14
1 1 1 1 Pr15

Table 12-4 Example of single-segment position operation
= =
Pn000.X=0 (control mode is position control)

Pn200.X=3 (give by internal position)

1 Mode selection Pn802.X=0 (selection of single-segment operation mode)

Pn204=0, Pn206=20000 (23-bit encoder motor with electronic gear ratio
8388608:20000)

Pn601.YX=0x01 (assigns terminal X1 as servo enable terminal S-ON)

Terminal Pn602.YX=0x20 (assigns terminal X2 as internal position trigger terminal

? assignment CTRG)

Pn603.YX=0x21 (assigns terminal X3 as internal position selection POS0)

Acceleration/dec | Pn890=600 (Acceleration and deceleration time for segment 0 is 600,

3 eleration time acceleration from Orpm to 3000rpm or deceleration from 3000rpm to 0 is
setting 600ms)
Prl command Pn810.X=0, Pn810.Y=0 (i.e., selected as incremental positioning mode)

4 control word Pn811=0x0000 (target speed is Pn8AO0, i.e. 100rpm; acceleration/deceleration
setting time is Pn890, i.e. 600ms; delay time is Pn898, i.e. Oms, no delay)

Servo enable, POS0=1, Prl path is selected
Terminal
Pn812=100000, Prlinformation is 100000 pulses
5 triggering
Toggle CTRG from 0 to 1, then run Pr1 with 100000 pulses at 100rpm
operation Prl
Un013 has increased by 100000 from the value before the operation

Communication Make Pn812=200000, Pn806=1, then the servo runs the internal position Prl,

triggering running 200000 pulses; make Pn806=1000 during running then the servo
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‘ ‘ operation Prl stops immediately.

10.2.5 Single Continuous Operation

The single multi-segment position (Pn802.X=1) is a type of operation of the internal multi-segment
position, which runs from Prl and only runs once per trigger. The end segment of the internal position is
controlled by Pn803, for example, Pn803=3, and the single multi-segment position runs from Prl to Pr3 when
triggered.

Table 12-5 Example of a single multi-segment position

Mode Pn000.X=0 (control mode is position control)
selection Pn200.X=3 (give by internal position)
1 Pn802.X=1 (selection of single-segment operation mode)

Pn204=0, Pn206=20000 (23-bit encoder motor with electronic gear ratio

8388608:20000)

Terminal Pn601.YX=0x01 (assigns terminal X1 as servo enable terminal S-ON)
2
- assignment Pn604.YX=0x20 (assigns terminal X4 as internal position trigger terminal CTRG)
. Pn803=4, (Internal multi-segment position endpoint set to Pr4)
=
- Pr1:Pn810=0x0000, Pn811=0x0000, Pn812=100000
) Multi-stage
2 Pr2:Pn814=0x0000, Pn815=0x1111, Pn816=200000
position Pr
il 3 Pr3:Pn818=0x0000, Pn819=0x2222, Pn81A=300000
command
Pr4:Pn81C=0x0000, Pn81D=0x3333, Pn81E=400000
setting
Acceleration and deceleration time 0 to 3, target speed 0 to 3, and delay time 0 to
3 are default values.
Terminal
Enable servo:
triggering
Toggle CTRG from 0 to 1 to trigger a single multi-segment command.
4 single multi-
The running speed waveform is shown below, and the encoder position feedback
segment
pulse increment is 100000PUU.
position
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v/rpm
1000 |- ——=———————~=

500 [T 7777

200

10.2.6 Cyclic Continuous Operation

Cyclic continuous operation (Pn802.X=2) is the second operation mode of internal multi-segment
position, running from Prl, the end segment is controlled by the value of Pn803. For example, Pn803=3, the
cyclic multi-segment position triggers to run from Pr1 to Pr3, and the cycle repeats.

Table 12-6 Cyclic multi-segment position running example

Pn000.X=0 (control mode is position control);
Pn200.X=3 (give by internal position)
Mode
1 Pn802.X=2(select cyclic continuous operation mode)
selection
Pn204=0, Pn206=20000 (23-bit encoder motor with electronic gear ratio
8388608:20000)
Terminal Pn601.YX=0x01 (assigns terminal X1 as servo enable terminal S-ON)
2
assignment Pn604.YX=0x20 (assigns terminal X4 as internal position trigger terminal CTRG)
Pn803=4 (internal multi-segment position endpoint set to Pr4)
Pr1:Pn810=0x0000, Pn811=0x0000, Pn812=100000
Multi-stage
Pr2:Pn814=0x0000, Pn815=0x1111, Pn816=200000
position Pr
3 Pr3:Pn818=0x0000, Pn819=0x2222, Pn81A=300000
command
Pr4:Pn81C=0x0000, Pn81D=0x3333, Pn81E=400000
setting
Acceleration and deceleration time 0 to 3, target speed 0 to 3, and delay time 0 to
3 are default values.
Terminal Enable servo:
4
triggering Toggle CTRG from 0 to 1 to trigger a single multi-segment command.
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cycle multi- The running speed waveform is shown below, run Prlto Pr4, and then Prl again.
segment Repeat the cycle.
position v/rpm

of-—-——-----—-7—--—-—-—-—-—-—-—-—--

S0~ TT 11—~
200 ~— R 0 N
100 ,—]_ ,—77

10.2.7 Sequential Operation

A4

Sequential operation (Pn802.X=3) is the third type of the internal multi-segment position, which starts
from Prl and the end segment is controlled Pn803. For example, Pn803=4, the sequential multi-segment
- position runs from Prl to Pr4 after it is triggered. After the first round, the starting point is controlled by Pn804,

and if Pn804=0 or Pn804>Pn803, the operation ends after the first round. If 0<Pn804<Pn803, the starting

2 point becomes the path pointed by Pn804 after the first round. There is no delay time during the sequential
. multi-segment position operation.
| Table 12-7 Example of sequential multi-segment position operation
[soo] wom [~ oveowsw ]
Mode Pn000.X=0 (control mode is position control)
selection Pn200.X=3 (give by internal position)
1 Pn802.X=3 (select sequential mode of operation)

Pn204=0, Pn206=20000 (23-bit encoder motor with electronic gear ratio

8388608:20000)
Terminal Pn601.YX=0x01 (assigns terminal X1 as servo enable terminal S-ON)
2 assignment Pn604.YX=0x20 (assigns terminal X4 as internal position trigger terminal CTRG)
Multi-stage Pn803=4, (Multi-stage position Pr command setting)
3 position Pr Pr1:Pn810=0x0000, Pn811=0x0000, Pn812=100000

command Pr2:Pn814=0x0000, Pn815=0x1111, Pn816=200000
setting Pr3:Pn818=0x0000, Pn819=0x2222, Pn81A=300000
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Pr4:Pn81C=0x0000, Pn81D=0x3333, Pn81E=400000
Acceleration and deceleration time 0 to 3, target speed 0 to 3, and delay time 0 to

3 are default values.

Enable the servo, make Pn804=2 (0<Pn804<Pn 803), and then toggle CTRG

from 0 to 1, then the single multi-segment command is triggered. The running speed

Terminal waveform is shown as follows.
triggering v/rpm o
1000
sequence
4
multi-
segment
N 500
position
200
100
-
Toggle CTRG from 1 to 0 to stop sequential multi-stage positional operation
Make Pn804=5 (Pn804>Pn803 or Pn804=0)
Trigger the single multi-stage operation command again, and the running speed
waveform is shown as follows.
MOdify v/rpm
1000

5 Pn804 to run

again

500

200
100

4

]
~ |
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Appendix

Attachment 1 Input Terminal Function Definitions

Mark Servo enable Trigger Control mode
This signal is used to start the servo (Servo-ON). By

S-ON Invalid: Servo motor is not enabled (Servo-OFF). high/low BSM
Valid: Servo motor is enabled (Servo On). level

Valid: motor is still.

Mark Forward operation OFF Trigger Control mode
This signal is used to disable the motor from forward
By
operation when a forward command is sent externally.
P-OT high/low RISM
Invalid: motor continues to run forward.
level

Valid: motor is still.

Mark Reverse operation OFF Trigger Control mode
This signal is used to disable the motor from reverse
By
operation when a forward command is sent externally.
N-OT high/low mSm
Invalid: motor continues to run reversely.
level

Mark Alarm reset Trigger Control mode
This signal is used to reset fault alarms in the drive. By
ALM-
Invalid: alarm reset OFF. high/low PSm
RST
Valid: alarm reset ON. level

Mark Speed loop PI<->P switching Trigger Control mode
P-CON This signal is used to switch the PI (Proportional/Integral) By PSm

_—m
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and P (Proportional) regulators of the drive's speed loop.
Invalid: PI controller (proportional/integral).

Valid: change to P controller (proportional).

high/low

level

Torque mode:
Invalid: limit forward and reverse torque by Pn051.

Valid: limit forward and reverse torque by Pn052.

Mark Torque limit selection Trigger Control mode
This signal is used to limit the forward and reverse torque of
the drive.
Position model or Speed mode:
By
Invalid: limit forward and reverse torque by Pn053.
TL-SEL high/low PIS/m
Valid: limit forward and reverse torque by Pn054.
level

Valid: opposite to the original speed command.

Mark Speed command direction in speed mode Trigger Control mode
This signal is used to adjust the direction of the speed
By
command in speed mode.
SPD-D high/low
Invalid: the same as the original speed command.
level

Mark Internal register speed command buffer Trigger Control mode
SPD-A: internal register speed command buffer selection 1
SPD-B: internal register speed command buffer selection 2
By
SPD-A SPDB | SPDA Command source
high/low
SPD-B 0 0 Pn304
0 1 Pn305 level
1 0 Pn306
1 1 Pn307

-|
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Torque mode

Position mode

Speed mode

Torque mode

Mark Control mode selection Trigger | Control mode
This signal is used to select the control modes.
C-SEL 3 Speed mode Position mode high/low eom
level

Valid: zero clamp ON.

Mark Zero clamp Trigger Control mode
This signal is used to give the zero clamping command
By
signal to the drive.
ZCALMP high/low
Invalid: zero clamp OFF.
level

Valid: allow reception of pulse commands and counting.

Mark Command pulse inhibit Trigger Control mode
This signal is used to control the drive to stop receiving
By
pulse commands.
INHIBIT high/low il
Invalid: inhibit reception of pulse commands and counting.
level

Valid: switch to 2" gain.

Mark Gain selection Trigger Control mode
This signal is used to select between the two gains in speed
By
and position mode.
G-SEL high/low BSM
Invalid: switch to 1% gain.
level

Mark

Torque command direction switch in torque mode

Trigger

Control mode

1]
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TPR-D

This signal is used to adjust the output direction of the
torque command via this terminal in the torque control
mode:

Invalid: same as the torque command;

Valid: opposite to the torque command

By
high/low

level

Sm

Mark Command pulse input multiplier switching Trigger | Control mode
This signal is used to change the frequency of command pulse
By
input in position mode.
P-GAIN high/low ®
Invalid: switch to normal pulse input mode.
level
Valid: switch to the set multiplication rate.

Mark Pulse deviation clear Trigger Control mode
This signal is used to clear the pulse counting buffer by By edge
Pn200. Y. and

CCLR n
When this signal is valid, the position pulse error high/low
accumulated by the servo drive is cleared to zero. level

Mark Internal register torque command buffer selection Trigger Control mode
TOR-A: internal register torque command bufferl.
TOR-B: internal register torque command buffer2.
TOR-B high/low o
0 0 Pn410 lovel
0 1 Pn4ll eve
1 0 Pn412
1 1 Pn413

Mark

Torque mode speed limit source selection

Trigger

Control mode

T-SLMT

This signal is used to select the desired speed limit source

By edge

m
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in torque control.
Invalid: limit by Pn415.

Valid: limit by Pn416.

high/low

level

Valid: jog speed command input ON.

Mark Positive jog Trigger Control mode
This terminal is used to input a jog speed command to the
By
drive.
JOGP high/low BISM
Invalid: jog speed command input OFF.
level

Valid: jog speed command input ON.

Mark Negative jog Trigger Control mode
This terminal is used to input a jog speed command to the
By
drive.
JOGN high/low BS®
Invalid: jog speed command input OFF.
level

Valid: zero-speed stop, maintains locked position.

Mark Emergency stop Trigger Control mode
This terminal is used to input an emergency stop command
to the drive. By
EMSTOP | Invalid: the servo drive maintains the current operating | high/low PSm
status. level

Mark Three control mode selection 2 Trigger Control mode
This signal is used for control mode switching selection By
C-SEL2 | when Pn000.X=6. high/low PSm
level
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Mark Three control mode selection trigger Trigger Control mode
This terminal is used to confirm the selected control mode at
Pn000.X=6.
Control mode
. (::]"g signal TC.' Control mode
C-Trlg - C-SEL CSEL2 rg By edge LS o]
0 0 Speed mode
6 0 1 1 Position mode
1 0 Torque mode

Mark Brake input Trigger Control mode
This signal is used for external terminal control of brake. By

BKSel When the brake is controlled externally, the brake logic is | high/low RIS/
disabled. level

Mark Internal position command trigger Trigger Control mode
In the PR mode, the position commands selected from POSO By
ORGEN | to POSS are read into the controller at the moment of CTRG | high/low ®
conduction (rising edge). level

Mark Home enable Trigger Control mode
In position mode, when the terminal triggers home return, By edge
the home command is read into the controller. and
ORGEN ®
high/low
level

Mechanical home signal

Trigger

Control mode
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This signal is used as a home signal source during home return. By
ORGS Invalid: home signal is not touched. rising B
Valid: home signal is touched. edge




SD100 Series Servo Drive Manual

Tuning

Attachment 2 Output Terminal Function Definitions

If the servo is ready or currently faulty, this signal output

is OFF.

Mark Servo ready Trigger Control mode
If the servo drive is ready and there is no fault at present, | By high/low BSM
the output of this signal is ON. level

RDY

position completion signal threshold (Pn262), this signal

is output as OFF.

Mark Position completion Trigger Control mode
When the current position deviation is within the position
completion signal threshold (Pn262), this signal output is
ON. By high/low
COIN B
When the current position deviation is outside the level

and the given speed is not within the range of the speed

consistency signal threshold (Pn315), this signal is OFF.

Mark Velocity completion Trigger Control mode
When the deviation between the motor feedback speed
and the given speed is within the range of the speed
consistency signal threshold (Pn315), this signal is ON. By high/low
V-CMP BSM
When the deviation between the motor feedback speed level

rotation detection threshold (Pn317), this signal is ON.

Mark Motor rotation signal Trigger Control mode
When the motor running speed is lower than the motor
rotation detection threshold (Pn317), this signal is OFF. By high/low

TGON PSM
When the motor running speed is greater than the motor level
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signal is OFF.

Mark Torque limit Trigger Control mode
When the output torque of the motor is within the set range,
this signal is ON. By high/low

TLT RSMm
When the output torque is not within the set range, this level

When the motor speed is within the set speed limit, this

signal is OFF.

Mark Velocity limit Trigger Control mode
In torque mode:
When the motor speed is not within the set speed limit,
By high/low
VLT this signal is ON. m
level

holding brake is disconnected, the holding brake will be

lifted, and the motor will be able to rotate.

Mark Brake Trigger Control mode
When this signal is invalid, the power supply of holding
brake will be disconnected, the holding brake will be
activated, and the motor will be locked in the position. By high/low
BK S
When this signal is invalid, the power supply of the level

drive, this signal is OFF.

Mark Warning Trigger Control mode
When the current drive is in the warning signal state, this
signal is ON. By high/low

‘WARN PSm
When there is no warning signal state in the current level
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Mark Position near signal Trigger Control mode
When the current position deviation is within the position
near signal threshold (Pn260), this signal is ON.
By high/low
NEAR When the current position deviation is not within the BSMm
level

range of the position near signal threshold (Pn260), this

signal is OFF.

Mark Command pulse input multiplier Trigger Control mode
‘When the pulse input multiplier signal state is entered,
this signal is ON. By high/low
PSELA BSM
‘When the pulse input multiplier signal state is not level

entered, this signal is OFF.

Mark Alarm Trigger Control mode
When the drive has a fault signal state, this signal is ON.
By high/low
Alarm When the drive does not have a fault signal state, this BISM
level

signal is OFF.

Mark Torque reach Trigger Control mode
The corresponding timing is set via function codes Pn420 | By high/low PSm
TorqR
and Pn421. level
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