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Please Read This Important Information

Inovance Technology designs and manufactures the 1IS620N Series Servo Drives for
the industrial automation market and is committed to a policy of continuous product
development and improvement.

The product is supplied with the latest version software and the contents of this manual
are correct at the time of printing. If there is any doubt with regards to the software
version or the manual contents, please contact Inovance Technology or the Authorized
Distributor.

Inovance Technology accepts no liability for any consequences resulting from
negligent or incorrect installation or parameter adjustment of the Servo Drive, including
mismatching of the Servo Drive with the motor.

The Servo Drive is intended as an industrial automation component for professional
incorporation into a complete machine or process system. It is the responsibility of the
user or machine builder or installation contractor or electrical designer/engineer to take
all necessary precautions to ensure that the system complies with current standards,
and to provide any devices (including safety components), required to ensure the overall
safety of the equipment and personnel.

If in doubt, please contact Inovance Technology or the Authorized Distributor.

Please read this manual before starting work on the Servo Drive. Only qualified personnel
with relevant training and experience should be allowed to work on the Servo Drive as
high voltages (including DC voltage) exists within the Servo Drive, even after power OFF.
Strict adherence to this instruction is required to ensure a high level of safety. If in doubt,
please consult with Inovance Technology or the Authorized Distributor.
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Safety Information and Precautions

Safety Information and Precautions

Warnings, Cautions and Notes

& WARNING

A Warning contains information, which is essential for avoiding a safety
hazard.

& CAUTION

A Caution contains information, which is necessary for avoiding a risk of
damage to the product or other machine.

Note
A Note contains information which helps to ensure correct operation.

Electrical Safety

Extreme care must be taken at all times when working with the Servo Drive or within the
area of the Servo Drive.

The voltages used in the Servo Drive can cause severe electrical shock or burns and is
potentially lethal. Only authorized and qualified personnel should be allowed to work on
Servo Drives.

Machine/System Design and Safety of Personnel

Machine/system design, installation, commissioning startups and maintenance must be
carried out by personnel who have the necessary training and experience. They must
read this safety information and the contents of this manual. If incorrectly installed, the
Servo Drive may present a safety hazard.

The Servo Drive uses high voltages and currents (including DC), carries a high level
of stored electrical energy in the DC bus capacitors even after power OFF. These high
voltages are potentially lethal.

The Servo Drive is NOT intended to be used for safety related applications/functions. The
electronic "STOP&START" control circuits within the Servo Drive must not be relied upon
for the safety of personnel. Such control circuits isolates mains power voltages from the
output of the Servo Drive. The mains power supply must be disconnected by a electrical
safety isolation device before accessing the internal parts of the Servo Drive.

Safety risk assessments of the machine or process system which uses a Servo Drive
must be undertaken by the user and or by their systems integrator/designer. In particular
the safety assessment/design must take into consideration the consequences of the
Servo Drive failing or tripping out during normal operation and whether this leads to
a safe stop position without damaging machine, adjacent equipment and machine
operators/users. This responsibility lies with the user or their machine/process system
integrator.

The system integrator/designer must ensure the complete system is safe and designed
according to the relevant safety standards. Inovance Technology and Authorized
Distributors can provide recommendations related to the AC drive to ensure long term
safe operation.



Safety Information and Precautions

Working Environment and Handling

Matters related to transport, storage, installation, IP rating, working environment and
Servo Drive tolerance limits (temperature, ambient, voltage, pollution, vibration etc) can
be found within this manual. The guidelines and recommendations should be followed
in order to gain long term trouble free operation as the lifetime of the Servo Drive is
dependent on the working environment and correct handling of the product in the initial
installation stage.

Electrical Installation - Safety

Electrical shock risk is always present within an Servo Drive including the output cable
leading to the motor terminals. Where dynamic brake resistors are fitted external to the
Servo Drive, care must be taken with regards to live contact with the brake resistors,
terminals which are at high DC voltage and potentially lethal. Cables from the Servo
Drive to the regenerative resistors should be double insulated as DC voltages are
typically 600 to 700 VDC.

Mains power supply isolation switch should be fitted to the Servo Drive. The mains power
supply must be disconnected via the isolation switch before any cover of the Servo Drive
can be removed or before any servicing work is undertaken.

Stored charge in the DC bus capacitors of the PWM inverter is potentially lethal after the
AC supply has been disconnected. The AC supply must be isolated at least 10 minutes
before any work can be undertaken as the stored charge will have been discharged
through the internal bleed resistor fitted across the DC bus capacitors.

Whenever possible, it is good practice to check the DC bus voltage with a VDC meter
before accessing the inverter bridge. Where the Servo Drive input is connected to the
mains supply with a plug and socket, then upon disconnecting the plug and socket,
be aware that the plug pins may be exposed and internally connected to the DC bus
capacitors (via the internal bridge rectifier in reversed bias). Wait 10 minutes to allow
stored charge in the DC bus capacitors to be dissipated by the bleed resistors before
commencing work on the Servo Drive.

When using an earth leakage circuit breaker, use a residual current operated protective
device (RCD) of type B (breaker which can detect both AC and DC). Leakage current
can cause unprotected components to operate incorrectly. If this is a problem, lower
the carrier frequency, replace the components in question with parts protected against
harmonic current, or increase the sensitivity amperage of the leakage breaker to at least
200 mA per drive.

Factors in determining leakage current:
e  Size of the servo drive

e  Servo drive carrier frequency

e  Motor cable type and length

e  EMI/RFI filter

For more information, contact Inovance.
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Approvals

Certification marks on the product nameplate indicate compliance with the corresponding

certificates and standards.

Certification Mark Directives Standard
AC servo drive |EN 61800-3
EMC directives | 2014/30/EU
AC servo motor |EN 60034-1
CE c € AC servo drive |EN 61800-5-1
LVD directives | 2014/35/EU
AC servo motor [EN 60034-1
RoHS directives | 2011/65/EU | EN 50581
AC servo drive |EN 61800-5-1
TUV -
AC servo motor |EN 60034-1
Note The above EMC directives are complied with only when the EMC electric

installation requirements are strictly observed.

Machines and devices used in combination with this drive must also be CE
certified and marked. The integrator who integrates the drive with the CE
mark into other devices has the responsibility of ensuring compliance with
CE standards and verifying that conditions meet European standards.

The installer of the drive is responsible for complying with all relevant
regulations for wiring, circuit fuse protection, earthing, accident prevention
and electromagnetic (EMC regulations). In particular fault discrimination
for preventing fire risk and solid earthing practices must be adhered to for
electrical safety (also for good EMC practice).

For more information on certification, consult our distributor or sales
representative.

Adjusting Servo Drive Parameters

The Servo Drive when it leaves the factory with default settings should enable the user to
get started quickly to check on the basic mechanical running conditions. At a later time,

fine tuning to optimize the operation/performance can be undertaken.

Such parameter tuning should be done by qualified personnel who have prior training
on Servo Drives. Some parameter settings can have adverse reactions if manipulated
incorrectly and care should be taken especially during the commissioning startup stages
to prevent personnel from engaging the machine.

This manual provides a complete list of the parameters with functional description and
care should always be taken whenever parameters are adjusted during a live running
startup. Inovance Technology and Authorized Distributors can provide product training
and if in doubt seek advice.
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1 Product Information

Chapter 1 Product Information

1.1 Servo Drive

1.1.1 Designation Rules and Nameplate

Figure 1-1 Designation rules and nameplate of servo drive

Note (a): The model number may include a suffix

"XXXXXXXXXX", Where "XXXXXXXXXX" can be

blank or combination of any alphanumeric and/or

symbols that represents customer identity.

—

IS620 N S 5R5 | - * -INT
Mark Version
Mark Series -INT International
- -(a) Other variants
1S620 Servo drive
Customized specification
Mark Product Type
N Network Mark Mounting Method
| Substrate installation
(standard)
Mark | Voltage Class
S 220V
T 380V Mark 1R6 | 2R8 | 3R5 | 5R4 | 5R5
Ratedoutput | 152 | 2ga|35A [54A(55A
current
7R6 | 8R4 | 012 | 017 | 021 026
7T6A|84A|12A | 17A | 21A | 26 A
Nameplate

Product name ———»

Drive model ———

Manufacturer ———»

Rated input —— 3|

Rated output ——3! QUTPUT:
Serial No. ——p

-

PRODUCT: AC Servo Drive

MODEL:  IS620NS5R5I-INT
INPUT: 3PH AC 200-240V 3.7A 50/60Hz
1PH AC 200-240V 7.9A 50/60Hz

Serial No.: 010500764GB00081

3PH AC 0-240V 5.5A 0-400Hz 750W

T
Certi- |
ficates :

Suzhou Inovance Technology Co.,Ltd.

L

Made in China
v
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1.1.2 Components of Servo Drive

Figure 1-2 Components of servo drive

Name

Function

CN5
RS232 comm. port

Connect to the RS232 communication device.

LED display

Display the running status and parameter setting of the servo system
through 5-digit 7-segment LED.

Operation buttons

J J J J J
MODE A V g SET

L Save and enter the next-level menu.

Shift the blinking digit to the left.
Hold down: Turn page when more
than 5 digits are displayed.
Decrease value of the blinking digit.
Increase value of the blinking digit.
Switch function codes in turn.

CHARGE
bus voltage indicator

Used to indicate that the bus voltage is in CHARGE status.

Indicator ON: There may be residual voltage in capacitors inside the
servo drive even when the main circuit power is off.

Electric shock hazard! Do not touch the power terminals when CHARGE
indicator is on.

L1C/L2C control
circuit power input
terminals

Input control circuit power supply as per the rated voltage on
the nameplate.

R/S/T main circuit power
input terminals

Input main circuit power supply as per the rated voltage on the
nameplate.

Fw/@ . Used when multiple servo drives share the same DC bus.
servo drive bus terminals
Rs/DIC 'FZB-D is shorted by default. Remove the jumper between Rs-D when

regenerative resistor
connection terminals

connecting an external regenerative resistor, and connect the resistor
betweenp,-C.

U/V/W servo motor
connection terminals

Connected to U, V and W phases of the servo motor.

&)

PE terminal

Used as the grounding terminal of the power supply and motor.

CN2 encoder connection
terminal

Connected to the motor encoder.

CN1
control terminal

Used for reference input signals and other I/O signals.

CN3/CN4
Ethernet comm. ports

Connected to the EtherCAT.

Note 1. The preceding figure is applicable only to SIZE A and SIZE C. The terminal
arrangement of SIZE E is different from the figure; for details, refer to Chapter

3 Wiring.

L1 and L2.

resistor, connect it between B and C.

2. For single-phase drive models (S1R6, S2R8), the main circuit terminals are

3. These models do not have the built-in regenerative resistor, and therefore
terminal D is unavailable. If you need to connect an external regenerative

-15 -
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1 Product Information

1.1.3 Specifications of Servo Drive

Electrical Specifications

Single-phase 220 V

Item SIZE-A
Drive model 1IS620N S1R6 S2R8 S5R5
Continuous output current Arms 1.6 2.8 5.5
Maximum output current Arms 5.8 101 16.9

Main circuit power supply

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

Control circuit power supply

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

Braking capability

External regenerative

Built-in regenerative resistor

resistor
Three-phase 220 V
Item SIZE-A SIZE-C
Drive model IS620N S5R5 S7R6 S012
Continuous output current Arms 5.5 7.6 11.6
Maximum output current Arms 16.9 17 28

Main circuit power supply

Three-phase 200 to 240 VAC, +10% to -10%, 50/60 Hz

Control circuit power supply

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

Braking capability

Built-in regenerative resistor

Three-phase 380 V

Item SIZE-C SIZE-E
Drive model 1IS620N T3R5 | T5R4 | T8R4 | T012 | TO17 | T021 T026
Continuous output current Arms 3.5 5.4 8.4 11.9 16.5 20.8 25.7
Maximum output current Arms 8.5 14 20 24 42 55 65

Main circuit power supply

Three-phase 380 to 480 VAC, +10% to -10%, 50/60 Hz

Control circuit power supply

Single-phase 380 to 480 VAC, +10% to -10%, 50/60 Hz

Braking capability

Built-in regenerative resistor
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Basic Specifications

Iltem

Description

Control mode

IGBT PWM control, sine wave current drive
mode

220V, 380 V: single/three-phase full wave
rectification

Encoder feedback

20-bit serial incremental encoder

23-bit absolute encoder

tLésnf;/Jitrc;E?: 0-45°C (derated when above 45°C, average
. . o 70 . .
Basic (Note 1) load ratio < 80%), 40-70°C (electric cabinet)
specifications
Use/.S.torage Below 90% RH (no condensation)
humidity
Use Vibration/Impact
conditions resistance 4.9 m/s?, 19.6 m/s’
Degreg of P10
protection
Pollution degree | Level 2
Altitude Below 1000 m
Comm. protocol | EtherCAT
t
Supported CoE (PDO, SDO)
service
Syn. mode Distributed clock
Physical layer 100BASE-TX
Baud rate 100 Mbit/s (100Base-TX)
Duplex mode Full duplex
Topological Ring, linear
structure
Basic Transmission Shielded enhanced category 5 or better network
EtherCAT performance media cable
slave of EtherCAT | Transmission < 100 M between two nodes (suitable
slave distance environment with cables in good condition)
Number of Up to 65535 by protocol, not exceeding 100 in
slaves actual use
EtherCAT frame 44 to 1498 bytes
length

Process data

Single frame up to 1486 bytes

Syn. jitter of two
slaves

<1us

Refresh time

1000 digital input/output: 30 us

100 servo axes: 100 us

Bit error rate

10-10 Ethernet standard

_17 -
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1 Product Information

ltem Description
FMMU unit 8
Memory syn.
management 8
unit
EthercAT | CTSTCAT
slave configuration |Process data 8 KB
unit RAM
Distributed clock | 64-bit
EEPR.OM 32 Kbit
capacity
8 DlIs (DI8 and DI9 being high-speed DI)
37 DI functions:
S-ON, fault/warning reset, gain switchover
Main/auxiliary running reference switchover,
multi-speed DI switchover, running direction
selection, multi-reference switchover (4 DIs)
Zero speed clamp, position reference inhibited
Forward limit switch, negative limit switch
External positive torque limit, external negative
i i torque limit
Digital input A||OWIrTg signal que li .| .
signal allocation Forward jog, reverse jog, step reference
9 change Handwheel multiplying factor signal 1,
handwheel multiplying factor signal 2,
handwheel enabled
Electronic gear selection, torque reference
direction selection, speed reference direction
Input/Output selection, position reference direction selection
signal Multi-position enable, position change on fly

unlock, position change on fly inhibited

Home switch, homing function, braking
Position deviation cleared, internal speed limit
source, pulse reference inhibited

Digital output
signal

Allowing signal
allocation
change

3 DOs
19 DO functions:

Servo ready, motor rotation output, zero speed
signal

Speed consistent, positioning completed,
Positioning near

Torque limit, speed limit, brake output

Warning output, fault output, fault code output
(3-digit output)

Position change on fly completed, home
attaining output, electrical home attaining output
Torque reached, speed reached
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ltem

Description

Stop at limit switch

The servo drive stops immediately when P-OT
or N-OT is active.

Electronic gear ratio

0.1048576 < B/A<419430.4

Protection functions

Overcurrent, overvoltage, undervoltage
Overload, main circuit detection abnormal
Heatsink overheat, phase loss, overspeed
Encoder abnormal, CPU abnormal, parameter
abnormal, etc.

Built-in . Main circuit CHARGE indicator, 5-digit LED
. LED display .
functions display
o Built-in analog monitoring connector for
Analog monitoring . .
observing speed and torque reference signals
Status display, user parameter setting,
monitoring display
RS232 communication Alarm tracing display, jog running and auto-
tuning operation
Speed/Torque reference signal observation
Others Gain adjustment, alarm record, jog running
Note 1: Install the servo drive within the ambient temperature range. When it is installed

in the electric cabinet, the temperature inside the cabinet must be within this

range.

1.1.4 Specifications of Regenerative Resistor

Built-in Regenerative )
Drive Model Resistor Specs Min. Allowed Max. Braking
. Energy Absorbed by
Resistance | Power |Resistance (Q) Capacitor (J)
Q) (W)

Single-phase IS620NS1R6I - - 50 9
220V IS620NS2RSI - - 45 18
Single/

Three-phase IS620NS5R5I 50 50 40 26
220V

Three-phase IS620NS7R6I 20 26

25 80
220V IS620NS012! 15 47
IS620NT3R5I 100 80 80 28
IS620NT5RA4I 100 80 60 34
IS620NT8RA4I 50

Three-phase 50 80 45

380 V IS620NT012I 50
IS620NTO0171 35 81
IS620NT0211 40 100 122
25
IS620NT026I 122
Note Models S1R6 and S2R8 are not configured with a built-in regenerative resistor.

Use an external regenerative resistor if necessary.

For use for the external regenerative resistor, refer to 6.1.7 Braking Setting.

-19-
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1 Product Information

1.2 Servo Motor

1.2.1 Designation Rules and Nameplate

Figure 1-3 Designation rules and nameplate of servo motor

ISM H1-75B 30C B-A3 3

Mark Series —‘7 Mark Customized Feature
ISM ISM series servo motor Y Military spec. connection
z 2nd generation motor
Mark Feature
1 | Low inertia, 40/60/80 mm flange Mark Brake, Oil Sealing
H 2 | Low inertia, 100/130 mm flange 0 None
3 | Medium inertia, 130/180 mm flange 1 Oil sealing
4 | Medium inertia, 60/80 mm flange P Brake
4 Brake + oil sealing
Mark Rated Power (W)
A x1 Mark Motor Shaft
B x 10 1 Plain
C x 100 2 Keyed
D x 1000 3 Keyed + tapped hole
E x 10000 5 Tapped hole
Example
75B: 750 W
15C- 1500 W Mark Encoder Type
1 letter + 1 digit
Mark Rated Speed (RPM) U 2 20-bit serial
A X1 A 3 23-bit multi-turn
absolute
B x 10
c <100 Mark Voltage Class
D x 1000 B 20V
E x 10000 D 38V
Example
15B: 150 RPM
30C: 3000 RPM

Nameplate

Product name ——»
Model —

Parameters —

Motor code —>»

Manufacturer —
Serial No.——

INOVANCE C €

AC Servo Motor
Model:ISMH1-75B30CB-A3317

IEC60034

0.75 kW 220 V 3000 r/min
2.39 N'm 250 Hz 48 A
Duty S1 Ins. F 3PHAC IP65

Motor Code: 14101 Weight: 2.7 kg

Suzhou Inovance Technology Co., Ltd. S&&E

Made in China SN:01120275*******x*
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1.2.2 Specifications of Servo Motor

Motor Mechanical Characteristics

ltem

Description

Rated time

Continuous

Vibration level

V15

Insulation resistance

500 VDC, above 10 MQ

Use ambient temperature

0-40°C

Excitation mode

Permanent magnetic

Installation method

Flange

Heat-resistance level

Housing protection mode

H1, H4: IP65 (except the through-shaft section)
Other: IP67

Use environment humidity

20%—-80% (no condensation)

Connection mode

Direct connection

Rotating direction

The motor rotates counterclockwise viewed from the load side (CCW) at the
forwarding rotation command.

Motor Ratings

Rated
Output Rated Max. Rated Max. | Rated | Max. | Torque Rotor Vol-
Servo Motor Model (kW) Torque | Torque | Current | Current | Speed | Speed | Para. Inertia tage
(N'm) | (N'-m) | (A) (A) | (RPM) | (RPM) |(N-m/A)| (10 kg-m?) V)
(Note 1)
ISMH1 (Vn = 3000 RPM, Vmax = 6000 RPM)
0.046
ISMH1-10B30CB-****Z 0.1 0.32 0.96 1.1 3.3 0.298
(0.048)*2
. 0.149
ISMH1-20B30CB-****Z 0.2 0.63 1.91 1.6 5.12 0.50 (0.163)
ISMH1-40B30CB-****Z 0.4 1.27 3.82 2.8 8.96 3000 | 6000 0.50 0.25 220
ISMH1-55B30CB-****Z | 0.55 1.75 5.25 3.8 12.2 0.496 1.04
ISMH1-75B30CB-****Z | 0.75 2.39 7.16 4.80 15.10 0.57 1.3
ISMH1-10C30CB-****Z 1.0 3.18 9.55 7.6 245 0.485 1.7

=29 =
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Rated
Output | Rated | Max. Rated | Max. | Rated | Max. | Torque Rotor Vol-
Servo Motor Model Torque | Torque | Current | Current | Speed | Speed | Para. Inertia tage
(kW)
(N'm) | (N-m) (A) (A) | (RPM)| (RPM) |(N-m/A)| (10 kg'm?) (V)
(Note 1)
ISMH2 (Vn = 3000 RPM, Vmax = 6000/5000 RPM)
1.87
ISMH2-10C30CB-****Y | 1.0 3.18 9.54 7.5 23.00 6000 | 0.43
(3.12)
220
2.46
ISMH2-15C30CB-****Y | 1.5 4.90 14.7 10.8 | 32.00 5000 | 0.45
(3.71)
3000
1.87
ISMH2-10C30CD-****Y | 1.0 3.18 9.54 3.65 11.00 6000 | 0.87
(3.12)
380
2.46
ISMH2-15C30CD-"***Y | 1.5 4.90 147 | 450 14.00 5000 | 1.09
(3.71)
ISMH2-20C30CD-****Y | 2.0 6.36 19.1 5.89 | 20.00 1.08 3.06
ISMH2-25C30CD-****Y | 2.5 7.96 23.9 7.56 | 25.00 1.05 3.65
ISMH2-30C30CD-****Y | 3.0 9.8 29.4 | 10.00 | 30.00 | 3000 | 5000 | 0.98 7.72 380
ISMH2-40C30CD-"***Y | 4.0 12.6 37.8 | 13.60 | 40.80 0.93 12.1
ISMH2-50C30CD-"***Y | 5.0 15.8 476 | 16.00 | 48.00 1.07 15.4
ISMH3 (Vn = 1500 RPM, Vmax = 3000 RPM)
13
ISMH3-85B15CB-****Y | 0.85 5.39 13.5 6.60 16.50 0.9
(15.5)
220
19.3
ISMH3-13C15CB-****Y | 1.3 8.34 | 20.85 | 10.00 | 25.00 0.9
(21.8)
13
ISMH3-85B15CD-****Y | 0.85 5.39 13.5 3.30 8.25 1.75
(15.5)
19.3
ISMH3-13C15CD-"***Y | 1.3 8.34 | 20.85 | 5.00 12.50 1.78
(21.8)
1500 | 3000 25.5
ISMH3-18C15CD-"***Y | 1.8 1.5 | 28.75 | 6.60 16.50 1.8
(28)
55
ISMH3-29C15CD-****Z | 2.9 18.6 37.2 | 11.90 | 28.00 1.7 380
(67.2)
88.9
ISMH3-44C15CD-"***Z | 4.4 28.4 71.1 | 16.50 | 40.50 1.93
(90.8)
107
ISMH3-55C15CD-****Z | 5.5 35.0 87.6 | 20.85 | 52.00 1.80
(109.5)
141
ISMH3-75C15CD-****Z | 7.5 48.0 119 | 25.70 | 65.00 1.92
(143.1)
ISMH4 (Vn = 3000 Rpm, Vmax = 6000 RPM)
ISMH4-40B30CB-"***Z | 0.4 1.27 3.82 2.80 10.10 0.50 (0.667)
3000 | 6000 220
ISMH4-75B30CB-****Z | 0.75 2.39 7.16 4.80 15.10 0.57 (2.033)
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Note

Note 1: The motor with oil sealing must be derated by 10% during use.
Note 2: Parameters in () are for the motor with brake.

The parameters in the preceding table are the values when the motor works
together with Inovance servo drive and the armature coil temperature is 20°C.

The preceding features are based on the cooling conditions when the following
heatsinks are installed.

ISMH1/ISMH4: 250 x 250 x 6 mm (aluminum)

ISMH2-10C to 25C: 300 x 300 x 12 mm (aluminum)
ISMH2-30C to 50C: 400 x 400 x 20 mm (aluminum)
ISMH3-85B to 18C: 400 x 400 x 20 mm (iron)

ISMH3-29C to 75C: 360 x 360 x 5 mm (double aluminum plate)

Motor Overload Characteristics

Load Ratio (%) Running Time (s)
120 230
130 80
140 40
150 30
160 20
170 17
180 15
190 12
200 10
210 8.5
220 7
230 6
240 55
250 5
300 3

=23 =
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Figure 1-4 Motor overload curve

Running time (s)
1000

100 \

10

100

150

200 250

300 Load ratio (%)

Note 1. The maximum torque of H1, H2, and H4 are 3 times of the rated torque.

2. Except for the 2.9 kW model, the maximum torque of H3 is 2.5 times of the
rated torque.

3. The maximum torque of the 2.9 kW model is 2 times of the rated torque.

Motor Radial and Axial Loads

Figure 1-5 Motor radial and axial load diagram

Radial load P
direction

Axial load A
direction

Axial load B
direction

Servo Motor Model

Allowed Radial Load (N)

Allowed Axial Load (N)

ISMH1-10B30CB-U***Z 78 54
ISMH1-20B30CB-U***Z 245 74
ISMH1-40B30CB-U***Z 245 74
ISMH1-55B30CB-U***Z 245 74
ISMH1-75B30CB-U***Z 392 147
ISMH1-10C30CB-U***Z 245 74
ISMH2-10C30CB-U***Y 686 196
ISMH2-15C30CB-U***Y 686 196
ISMH2-10C30CD-U***Y 686 196
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Servo Motor Model Allowed Radial Load (N) Allowed Axial Load (N)
ISMH2-15C30CD-U***Y 686 196
ISMH2-20C30CD-U***Y 686 196
ISMH2-25C30CD-U***Y 686 196
ISMH2-30C30CD-U***Y 980 392
ISMH2-40C30CD-U***Y 1176 392
ISMH2-50C30CD-U***Y 1176 392
ISMH3-85B15CB-U***Y 490 98
ISMH3-13C15CB-U***Y 686 343
ISMH3-85B15CD-U***Y 490 98
ISMH3-13C15CD-U***Y 686 343
ISMH3-18C15CD-U***Y 980 392
ISMH3-29C15CD-U***Z 1470 490
ISMH3-44C15CD-U***Z 1470 490
ISMH3-55C15CD-U***Z 1764 588
ISMH3-75C15CD-U***Z 1764 588
ISMH4-40B30CB-U***Z 245 74
ISMH4-75B30CB-U***Z 392 147

Electrical Specifications of Motor Brake

Holding | Supplied FeahsEr Supplied Brake Brake
Servo Motor Model | Torque Voltage Current Release | Apply Time
0, .
(Nm) (V)£10% (Q)£7% Range (A) | Time (ms) (ms)
ISMH1-10B 0.32 24 96 0.23-0.27 10 30
ISMH1-20B/40B 1.3 24 82.3 0.25-0.34 20 50
ISMH1-75B 2.39 24 50.1 0.40-0.57 25 60
ISMH2-
10C/15C/20C/25C 8 24 25 0.81-1.14 30 90
ISMH2-
30C/40C/50C 16 24 21.3 0.95-1.33 60 120
ISMH3-
85B/13C/18C 16 24 21.3 0.95-1.33 60 120
ISMH3-29C/
44C/55C/75C 48 24 13.7 1.47-2.07 100 230
ISMH4-40B 1.3 24 82.3 0.25-0.34 20 50
ISMH4-75B 2.39 24 50.1 0.40-0.57 25 60
Note 1. The brake must not share power supply with other electrical devices. This
is to prevent malfunction of the brake due to voltage or current drop when
other electrical devices work.
2. Cables of 0.5 mm? and above are recommended.

225
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Motor Torque/Speed Characteristics

a. ISMHH1 (low inertia, 40/60/80 mm flange)

A mmmmmmmm Continuous operating area

1 B = Short-time operating area

ISMH1-10B30CB R
Speed Speed ISMH1-20B30CB Speed ISMH1-40B30CB
(RPM) (RPM) (RPM)
6000 6000 6000
\ N\ \
5000 5000 \ \ 5000
4000 4000 4000 \
3000 A 5 3000 A 5 3000 A 5
2000 2000 2000
1000 1000 1000
0 Torque 0 Torque 0 Torque
0 025 05 075 1 (N'm) 0.5 1 1.5 2 (N'm) 1 2 3 4 (N'm)
Speed ISMH1-55B30CB Speed ISMH1-75B30CB Speed ISMH1-10C30CB
(RPM) (RPM) (RPM)
6000 6000 6000
5000 \\ 5000 \ \\ 5000
4000 4000 4000
3000 A 5 3000 n 5 3000 X 5
2000 2000 2000
1000 1000 1000
0 Torque 0 Torque 0 Torque
0 2 4 6 (N'm) 2 4 6 8 (N'm) 2 4 6 8 10 (N'm)
b. ISMH2 (low inertia, 100/130 mm flange)
A mmmmmmmm Continuous operating area
B msmmm Short-time operating area
Speed ISMH2-10C30C* Speed ISMH2-15C30C* Speed ISMH2-20C30CD
(RPM) (RPM) (RPM)
6000 ‘\ 5000 X 5000 \
5000 ‘\ 4000 \ ‘ 4000 \ N
4000 N N \ N
3000 3000
3000 X ) A 5 A 5
2000 | A I | 2000 2000
1000 1000 1000
0 Torque 0 Torque 0 Torque
0 2 4 6 8 10 (Nm) 3 6 9 12 15 (N'm) 0 4 8 12 16 20 (Nm)

- 26 -
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ISMH2-25C30CD

ISMH2-30C30CD

Speed Speed
(RPM) (RPM)
5000 5000
4000 \ \\ 4000 \
3000 3000
A B A
2000 2000
1000 1000
0 Torque 0 Torque
0 5 10 15 20 25 (N'm) 0 6 12 18 24 30 (Nm)
Speed ISMH2-50C30CD
(RPM)
5000
4000 \ SN
3000
A B
2000
1000
0 Torque
0 10 20 30 40 50 (N-m)
c. ISMH3 (medium inertia, 130/180 mm flange)
A mmmmmmmm Continuous operating area
B == Short-time operating area
Speed ISMH3-85B15C* Speed ISMH3-13C15C*
(RPM) (RPM)
3500 3500
3000 3000 \ ‘\
2500 \ N\ 2500 \ N\
2000 AN 2000 \ N
N N
1500 A 8 1500 A d
1000 1000
500 500
0 Torque 0 Torque
0 3 6 9 12 15 (N'm) 0 5 10 15 20 25 (N'm)
Speed ISMH3-29C15CD Speed ISMH3-44C15CD
(RPM) (RPM)
3500 3500
3000 3000
\ N\ N\
2500 \ 2500 \
2000 2000
1500 A B 1500 A B
1000 1000
500 500
0 Torque 0 Torque
0 16 24 32 40 (N'm) 0 10 20 30 40 50 60 70 80 (N-m)

Speed
(RPM)

5000
4000
3000

2000

1000

Speed
(RPM)
3500

3000
2500
2000
1500
1000

500
0

Speed
(RPM)

3000

2000

1000

ISMH2-40C30CD

N

0 8 16 24 32 40
ISMH3-18C15CD
A B
0 6 12 18 24 30
ISMH3-55C15CD
\\ TN
A B
0 20 40 60 80 100

Torque
(N-m)

Torque
(N-m)

Torque
(N-m)

=D =
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Speed
(RPM)

3000

ISMH3-75C15CD

2000 \

)

1000

100

150

Torque
(N'm)

d. ISMH4 (low inertia, 60/80 mm flange)

A mmmmmmmm Continuous operating area

B = Short-time operating area

Speed

ISMH4-40B30CB

(RPM)
6000

5000

4000

\
\

3000

2000

1000

3

Torque
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1.3 Servo System Configuration

220 V:
Drive Model
SRs;eez S'\gz)e(.d Capacity Servo Motor Model Motor 1S620N™" %rlgee Drive SN
W [SIMH? - *xxkkn_soxksin Frame Single- Three- HO01-02
(RPM) | (RPM) (W) phase phase ( )
220 VAC | 220 VAC
200 20B30CB 60 S1R6 A 00002
400 40B30CB 60 S2R8 A 00003
550 H1 (low inertia, | op4008 80 S5R5 A 00005
6000 40/60/80 mm flange)
3000 750 75B30CB 80 S5R5 A 00005
1000 10C30CB 80 S7R6 c 00006
1000 H2 (low inertia, 10C30CB | 100 S7TR6 | C 00006
5000 | 1500 | 100/130 mmflange)| 450300 | 100 S012 c 00007
500 | 3000 850 | 3 (medium inertia, | E5B15CB | 130 S7TR6 | C 00006
1300 | 130/180mmflange) | 43c15cB | 130 S012 c 00007
w000 | 6000 400 Ha (low inertia, | 40B30CB 60 S2R8 A 00003
750 | 60/80 mmflange) | 75m30cR 80 S5R5 A 00005
380 V:
Rated | Max. Capacity Servo Motor Model Motor |- Drive Model Drive | Drive SN
Speed | gpeed Frame Si
(RPM) (W) [SMH*- e o Three-phase 128 (H01-02)
(RPM) 380 VAC
6000 1000 10C30CD 100 T5R4 c 10002
1500 15C30CD 100 T5R4 c 10002
2000 20C30CD 100 T8R4 c 10003
3000 2500 H2 (low inertia, 25C30CD 100 T8R4 c 10003
5000 100/130 mm flange)
3000 30C30CD 130 T012 c 10004
4000 40C30CD 130 T017 E 10005
5000 50C30CD 130 T017 E 10005
850 85B15CD 130 T3R5 c 10001
1300 13C15CD 130 T5R4 c 10002
1800 18C15CD 130 T8R4 c 10003
1500 3000 H3 (medium inertia,
rem | REM 2900 | 120180 mm flangey | 22C15CD 180 T012 c 10004
4400 44C15CD 180 TO17 E 10005
5500 55C15CD 180 T021 E 10006
7500 75C15CD 180 T026 E 10007




-30 -

1 Product Information

1.4 Matching Cables

1.4.1 Servo Motor Power Cable and Encoder Cable

Models Without Brake

Cable Length

encoder cable

Motor Model Cable Type
L=3.0m L=50m L=10.0m
ISMHA1-*******_J1** | power cable S6-L-M00-3.0 | S6-L-M00-5.0 | S6-L-M00-10.0
ISMH1_*******_U2***
ISMH4-*+**+++.yq*=+ | Incremental S6-L-P00-3.0 | S6-L-P00-5.0 | S6-L-P00-10.0
ISMH4-****xxx_|jox*+ | encoder cable
Power cable S6-L-M00-3.0 | S6-L-M00-5.0 | S6-L-M00-10.0
ISMH1_*******_A3***
ISMH4-++++++_pgw++ | Absolute S6-L-P20-3.0 | S6-L-P20-5.0 | S6-L-P20-10.0
encoder cable
Power cable S6-L-M11-3.0 | S6-L-M11-5.0 | S6-L-M11-10.0
ISM H2_*******_U1 *k%
ISMH2-+++++++_y2+=+ | Incremental S6-L-P01-3.0 | S6-L-P01-50 | S6-L-P01-10.0
encoder cable
Power cable S6-L-M11-3.0 | S6-L-M11-5.0 | S6-L-M11-10.0
ISM H2_*******_A3***
Absolute S6-L-P21-3.0 | S6-L-P21-50 | S6-L-P21-10.0
encoder cable
ISMH3-*****+x_j1*++ | Power cable S6-L-M11-3.0 S6-L-M11-5.0 S6-L-M11-10.0
ISMH3-**"*%-U2*** | |ncremental
(1.8 KW and below) | amocdor sopje | S6-L-PO1-3:0 | S6-L-P01-6.0 |  S6-L-P01-10.0
Power cable S6-L-M11-3.0 | S6-L-M11-50 | S6-L-M11-10.0
|SMH3_*******_A3***
(1.8 kW and above) | Absolute S6-L-P21-3.0 | S6-L-P21-50 | S6-L-P21-10.0
encoder cable
ISMH3-*+++++¢_1++= | Power cable S6-L-M12-3.0 | S6-L-M12-5.0 | S6-L-M12-10.0
ISMH3-""****-U2*** | |ncremental
(2.9 kW) e b | SOLPO1-30 | SE-L-POT-50 | S6-L-PO1-10.0
Power cable S6-L-M12-3.0 | S6-L-M12-5.0 | S6-L-M12-10.0
ISMH3_*******_A3***
(2.9 kW) Absolute S6-L-P21-3.0 | S6-L-P21-50 | S6-L-P21-10.0
encoder cable
ISMH3-=++xxs_j1+=« | Power cable S6-L-M22-3.0 | S6-L-M22-5.0 | S6-L-M22-10.0
ISMH3-**"**%-U2*** | |ncremental
(above 28 KW) | oo naple | S6-L-P01-30 | SE-L-PO1-5.0 | S6-L-P01-10.0
Power cable S6-L-M22-3.0 | S6-L-M22-5.0 | S6-L-M22-10.0
ISMHB_*******_As***
(above 2.9kw) | Absolute S6-L-P21-3.0 | SB-L-P21-50 | S6-L-P21-10.0
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Models with Brake

Cable Length
L=3.0m L=5.0m L=10.0m

ISMH1-*******.J1*** | Power cable S6-L-B00-3.0 S6-L-B00-5.0 S6-L-B00-10.0

|SMH1 _*******_Uz***
[SMHA4-**xrsss_| 4 *** Incremental

Motor Model Cable Type

S6-L-P00-3.0 S6-L-P00-5.0 S6-L-P00-10.0
ISMH4-******x_|Jo*=+ | encoder cable

Power cable S$6-L-B00-3.0 S$6-L-B00-5.0 S6-L-B00-10.0

|SMH1 _*******_As***
ISMH4-***=x*x_p3+++ | Absolute

encoder cable

Power cable S6-L-B11-3.0 S6-L-B11-5.0 S6-L-B11-10.0

S6-L-P20-3.0 S6-L-P20-5.0 S6-L-P20-10.0

|SMH2_*******_U 1 *kk
[SMH2-***kkkx_| Jow#* Incremental

S6-L-P01-3.0 S6-L-P01-5.0 S6-L-P01-10.0
encoder cable

Power cable S6-L-B11-3.0 S6-L-B11-5.0 S6-L-B11-10.0
|SMH2_*******_A3*** Absolute
encoder cable

S6-L-P21-3.0 S6-L-P21-5.0 S6-L-P21-10.0

ISMH3-*****++_j1**+ | Power cable S6-L-B11-3.0 S6-L-B11-5.0 | S6-L-B11-10.0
ISMH3-*"**%-U2"** | Incremental
(1.8 kW and below) | gncoder cable S6-L-P01-3.0 SeL-PIeg | sekroieo

Power cable S6-L-B11-3.0 S6-L-B11-5.0 S6-L-B11-10.0
|SMH3_*******_A3***

(1.8 kW and below) | Absolute S6-L-P21-3.0 | S6-L-P21-50 | S6-L-P21-10.0
encoder cable

ISMH3-*+***+x_jq*+x | Power cable Power cable: prepared by customer
|SMH3_*******_U2***
(2.9 kW) Incremental S6-L-P01-3.0 | S6-L-P01-5.0 | S6-L-P01-10.0

encoder cable

Power cable Power cable: prepared by customer
|SMH3_*******_A3***

(2.9 kW) Absolute S6-L-P21-3.0 | S6-L-P21-50 | S6-L-P21-10.0
encoder cable

ISMH3-***+sxx_jq#++ | Power cable Power cable: prepared by customer
ISMH3-"****%-U2*** | |ncremental
(above 2.9 kW) encoder caple | S0 TO1°%0 | SOLPOTS0 T S6-L-PO1100

Power cable Power cable: prepared by customer

|SM H3_*******_A3***

(above 2.9 kW) Absolute S6-L-P21-3.0 | S6-L-P21-5.0 | S6-L-P21-10.0
encoder cable

Note The servo motor encoder cable includes CN1 connector; if you select Inovance
matching cables, the connector kit is not required.
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Connector Kit

Motor Model Connector Kit
|SMH1 _*******_U 1 *kk
|SMH1 _*******_Uz***

1 |SMH4_*******_U1*** 86-C1
ISMH4_*xssesx_| Joes Including: CN1 terminal, CN2 terminal, 6-pin connector, 9-pin
connector

|SM H 1 _*******_As***
|SM H4_*******_A3***

|SMH2_*******_U1*** SG_CZ
ISMH2-m=- Y2 Including: CN1 terminal, CN2 terminal, 20-18 military spec. plug
|SIMH2-****kkk_p Frrs (elbow), 20-29military spec. plug (elbow)

|SM HS'*******'U 1 *kk
|SMH3_*******_U2***
|SM HS_*******_AS***

S6-C2

Including: CN1 terminal, CN2 terminal, 20-18military spec. plug
(elbow), 20-29military spec. plug (elbow)
(1.8 kW and below)

P
ISMH3* 4w orss
ISMH 3~ ++r++s_pgres
(2.9 kW)

P
ISMH3- ++ws_owe
ISMH 3 ++rees_pgres

S6-C3

Including: CN1 terminal, CN2 terminal, 20-22military spec. plug
(elbow), 20-29military spec. plug (elbow)

(2.9 kW and above)

Note If you prepare cables yourself rather than use Inonvace matching cables , the
connector Kit is required.

Battery Kit of Absolute Encoder Motor

If Inovance absolute encoder motor is used, the optional battery kit S6-C4 (battery,
battery box) is required besides the matching cables.

1.4.2 Communication Cable

Cable Model Description

S6N-L-T00-3.0 Servo drive to PC communication cable

S6-L-T04-0.3 Communication cable for multi-drive parallel connection

S6-L-T04-0.0 Servo drive to host controller communication cable

229 =
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1.5 Servo System Wiring

Circuit breaker for wiring

Noise filter

Electromagnetic contactor
Turn ON/OFF power of the
servo drive. Install a surge
suppressor when using this

contactor.

Regenerative resistor

Brake power supply

24 VDC power supply, used
when the servo motor is
configured with brake.

Electromagnetic relay

Control signal to turn ON/OFF of the
brake power supply. Install a surge {
suppressor when using this contactor. &

Figure 1-6 Wiring example of single-phase 220 V system

Servo drive RS232
communication cable @

Power supply
Single-phase
220 VAC

MG
- =
-b Note 2 Servo drive to servo drive
EtherCAT communication cable
o) CN3 X A

B S iiisiies B

Servo drive I/O cable
(prepared by user)

Servo motor
encoder cable

— Battery box

Servo motor main circuit cable

T
|

The servo drive is directly connected to an industrial power supply, with no isolation such
as transformer. In this case, a fuse or circuit breaker must be connected on the input
power supply to prevent cross electric accidents in the servo system. The servo drive
is not configured with the built-in protective grounding circuit. Thus, connect a residual
current device (RCD) against both overload and short-circuit or a specialized RCCB
combined with protective grounding.

It is forbidden to run or stop the motor by using the electromagnetic contactor. As a high-
inductance device, the motor generates instantaneous high voltage, which may damage
the contactor.

Pay attention to the power capacity when connecting an external control power supply or
24 VDC, especially when the power supply is for powering up multiple drives or brakes.
Insufficient power supply will lead to lack of supply current, thus causing failure of the
drives or brakes. The brake shall be powered up by a 24 VDC power supply. The power
must match the motor model and meets the brake requirements.

-33-
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Note

1. Remove the jumper between terminals P and D of the servo drive when
connecting a regenerative resistor.

2. CN3 and CN4 are identical communication ports with the same pin
definition, and either can be used.

Figure 1-7 Wiring example of three-phase 220 V/380 V system

Circuit breaker for
wiring

Noise filter

Electromagnetic
contactor

Turn ON/OFF power of the
servo drive. Install a surge
suppressor when using this
contactor.

Regenerative resistor

Brake power supply

24 VDC power supply, used
when the servo motor is
configured with brake.

Electromagnetic relay

Control signal to turn ON/OFF of the
brake power supply. Install a surge
suppressor when using this contactor.

The servo drive is directly connected to an industrial power supply, with no isolation such
as transformer. In this case, a fuse or circuit breaker must be connected on the input
power supply to prevent cross electric accidents in the servo system. The servo drive is
not configured with the built-in protective grounding circuit. Thus, connect a RCD against
both overload and short-circuit or a specialized RCD combined with protective grounding.

It is forbidden to run or stop the motor by using the electromagnetic contactor. As a high-
inductance device, the motor generates instantaneous high voltage, which may damage
the contactor.

Power supply
Three-phase
220/380 VAC

Servo drive RS232
communication cable

Servo drive to servo drive
b Note 2 EtherCAT communication cable

o f EtherCAT

[e)

l mmﬂ]] | Servo drive to PLC communication cable
CN1 ﬁ

(e)

Servo drive I/O cable
(prepared by user)

Servo motor
encoder cable

System
ground
—

— Battery box

Servo motor main circuit cable

[ | I
S| J
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Pay attention to the power capacity when connecting an external control power supply or
24 VDC, especially when the power supply is for powering up multiple drives or brakes.
Insufficient power supply will lead to lack of supply current, thus causing failure of the
drives or brakes. The brake shall be powered up by a 24 VDC power supply. The power
must match the motor model and meets the brake requirements.

Note 1. Remove the jumper between terminals R and D of the servo drive when
connecting a regenerative resistor.

2. CN3 and CN4 are identical communication ports with the same pin

definition, and either can be used.
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Chapter 2 Installation

2.1 Installation of Servo Drive

2.1.1 Installation Location

e Install the servo drive inside a cabinet free from sun light and rain.

e Install the servo drive in an environment free from corrosive or inflammable gases
or combustible goods, such as hydrogen sulfide, chlorine, anmonia, sulphur gas,
chloridize gas, acid, soda and salt.

e Install the servo drive in an environment free from high temperature, moisture, dust
and metal powder.

° Install the servo drive in a place with no vibration.
e The installation location must meet the pollution degree PD2.
2.1.2 Installation Environment

Table 2-1 Installation environment of servo drive

ltem Description
Use ambient temperature 0-55°C (aver.age. Iqad ratio not exceeding 80°/<'> when ambient
temperature is within 40-55°C) (no condensation)
Use environment humidity Below 90% RH (no condensation)
Storage temperature -20 to 85°C (non-freezing)
Storage humidity Below 90% RH (no condensation)
Vibration Below 4.9 m/s’
Impact Below 19.6 m/s®
Ingress protection IP10
Pollution degree PD2
Overvoltage category ovcCll
Altitude Below 1000 m

2.1.3 Installation Precautions

Installation Method

Make sure the installation direction of the servo drive is vertical to the wall. Cool the
servo drive with natural convection or via a cooling fan. Fix the servo drive securely on
the mounting surface via two to four mounting holes (number of such mounting holes
depends on the capacity of the servo drive).
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)] ] )) e

Figure 2-1 Installation diagram of the servo drive

Air outlet Air outlet Air outlet Air outlet

>10 mm > 50 mm

oaZ6 AeZ0

>20 mm

A

Cooling

e

Install the servo drive vertical to the wall, making its front panel faces outward.

As shown in the above figure, keep sufficient clearances around the servo drive to
ensure cooling by cooling fans or natural convection. Install cooling fans above the servo
drive to avoid excessive temperature rise and maintain even temperature inside the
control cabinet.

Installation Side by Side

Grounding

When installing multiple servo drives side by side, keep at least 10 mm between two
servo drives (if installation space is limited, such clearance between servo drives can be
ignored) and at least 50 mm above and below each servo drive.

The grounding terminal must be properly grounded. Failure to comply may cause electric
shock or malfunction due to interference.

-39 -
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Cable Direction

Mount the drive with cable outlet facing downwards for water/oil countermeasure.

Make the cable outlet
face downward

2.2 Installation of Servo Motor

2.2.1 Installation Location

° Install the servo motor in an environment free from corrosive or inflammable gases
or combustible goods, such as hydrogen sulfide, chlorine, anmonia, sulphur gas,
chloridize gas, acid, soda and salt.

° Use the servo motor with oil sealing when the motor is to be used in a place with
grinding fluid, oil spray, iron powder or cuttings.

e Install the servo motor away from heat sources such as heating stove.

e Do not use the servo motor in an enclosed environment. Working in the enclosed
environment will lead to high temperature of the servo motor, which will shorten its
service life.

2.2.2 Installation Environment

Table 2-2 Installation environment of servo motor

ltem Description

Use ambient temperature 0 to 40°C (non-freezing)

Use environment humidity | 20%-90% RH (no condensation)

Storage temperature -20 to 60°C (Peak temperature ensurance: 80°C for 72 hours)
Storage humidity 20%-90% RH (no condensation)

Vibration Below 49 m/s’

Impact Below 490 m/s?

H1/H4: IP65 (except for the through-shaft section and motor

connectors)
Ingress protection
Other: IP67 (except for the through-shaft section and motor

connectors)
Pollution degree PD2
Overvoltage category -
Altitude < 1000 m (de-rated if the altitude is above 1000 m)
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2.2.3 Installation Precautions

Table 2-3 Installation precautions

Iltem

Description

Rust-proof
treatment

Wipe up the antirust agent at the motor shaft extension before installing the
servo motor, and then take rust-proof treatment.

Encoder

Do not strike the shaft extension during installation. Failure to comply will
lead to damage to the internal encoder.

Use the screw hole at the shaft extension when mounting a pulley to the
servo motor shaft with a keyway. To fit the pulley, insert a double-end screw
into the screw hole of the shaft, put a washer against the coupling end, and
then use a nut to push the pulley in.

For the servo motor shaft without a keyway, use friction coupling or the like.

When removing the pulley, use a pulley remover to protect the shaft from
suffering severe impact from load.

To ensure safety, install a protective cover or similar device on the rotary
area such as the pulley mounted on the shaft.

||
= | 7~
‘ lfScrew

;¥ Washer

pulley

Alignment

Use the coupling for mechanical connection and align the axis of the servo
motor with the axis of the equipment. When installing the servo motor,
make sure that alignment accuracy satisfy the requirement as described

in the following figure. If the axes are not properly aligned, vibration will be
generated and may damage the bearings and encoder.

Measure the distance at four different
positions on the circumference. The difference
between the maximum and minimum
measurements must be 0.03 mm or less.

Installation
direction

The servo motor can be installed horizontally or vertically.

-4 -
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Iltem

Description

Oil and moisture
countermeasure

Do not submerge the motor/cable to water or oil.

Confirm the IP level of the servo motor when using it in a place with water
drops (except for the through-shaft section).

Flange face

Through-shaft section
(indicates the clearance of the
shaft extension portion from
the motor end face)

Drive shaft

Mount the motor with cable outlet facing downwards for water/oil
countermeasure (as shown in the following figure).

In the environment where the through-shaft section is exposed to oil drops,
use a servo motor with oil sealing.

Observe the following conditions when using the servo motor with oil sealing:
Make sure that the oil level is lower than the oil sealing lip during use.

Prevent oil accumulation on the oil sealing lip when the motor is installed
vertically upward.

Stress of cables

Do not bend or apply tension to the cables, especially the signal cables
whose core wire is 0.2 or 0.3 mm thick. Do not pull the cables tightly during
wiring.
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Iltem

Description

Connectors

Observe the following precautions:

When connecting the connectors, make sure that there is no waste or sheet
metal inside the connectors.

Connect the connectors to the power cable side of the servo motor first, and
make sure that the grounding cable of the power cables is reliably connected.
If the connectors are first connected to the encoder cable side, the encoder
may become faulty due to the potential differences between PEs.

Make sure the pins are correctly arranged during wiring.

The connectors are made up of resins. Do not strike the connectors to
prevent them from being damaged.

Hold the servo motor body during transportation when the cables are well
connected, instead of catching the cables. Otherwise, the connectors may be
damaged or the cables may be broken.

If bent cables are used, do not attach stress on the cables during wiring.
Failure to comply may cause damage to the connectors.
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Chapter 3 Wiring

& WARNING

& CAUTION

Wiring must be performed by authorized and qualified personnel.

Check the power indicator becomes off five minutes after turning off the
power, and measure and check the voltage between P, and (= by using a
multimeter. Then, perform operations on the drive.

Perform wiring after the servo drive and motor are installed properly. Failure
to comply will result in electric shock.

Do not damage the cables, lay them under large tension or pressure, or hang
them. Failure to comply may result in electric shock.

Insulate the power terminal connectors to prevent electric shock.

The specifications and installation method of external cables must comply
with the applicable local regulations.

The cables must be copper and the grounding cable must be yellow-green
cable in Table 3-5.

Ensure the entire system is grounded.

Carry out wiring correctly. Failure to comply will result in abnormal action of
the servo motor and even personal injury.

Do not mistake the terminal connection. Failure to comply may result in
damage to the terminals.

Make sure to connect the electromagnetic contactor between the power
supply and main circuit of the drive (L1, L2 for single-phase, R, S, T for three-
phase). If no electromagnetic contactor is connected, a fire may occur when a
fault occurs and continuous large current flows through the drive.

Use the ALM (fault signal) to cut off the main circuit power supply. When the
braking transistor becomes faulty, the regenerative resistor may become
overheat, causing a fire.

Before power-on, check the voltage specifications of the drive. NEVER
connect the 380 V power supply to the 220 V drive. Failure to comply will

damage the drive.
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& CAUTION

Do not reverse the directions of the flywheel diode. Failure to comply will
damage the drive and affect signal output.

Servo drive

External 5-24 VDC

Incorrect polarity

74,01+ of flywheel diode

6 , DO1-

External 0 V

X

Use a noise filter to reduce electromagnetic interference on electronic devices
around the drive.

For the power supply and main circuit connection, make sure that the main
circuit power supply is cut off and the servo ON state changes to OFF sate
after the alarm signal is detected.

Connect U, V, W cables of the drive to U, V, W terminals of the motor directly.
Do not connect a electromagnetic contactor. Failure to comply may result in
abnormalities and faults.
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L1C

L2C

Figure 3-1 Terminal arrangement of IS620N
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The preceding figure shows arrangement of the terminals in the servo drive.
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3.1 Wiring of Servo Drive Main Circuit

3.1.1 Main Circuit Terminals

Figure 3-2 Terminal block arrangement of SIZE A (SIZE C)

Table 3-1 Names and functions of main circuit terminals of SIZE A (SIZE C)

Terminal Terminal Name Terminal Function
Symbol
Single-phase power input.
L1, L2
Power input Connect 220 VAC power supply between L1 and L2 terminals.
RST terminals Three-phase 220 V/380 V power input according to the
T nameplate.
L1C. L2C Control power Connect to control power input. For specific value, refer to the
’ input terminals rated voltage on the nameplate.
Connect an external regenerative resistor between R and C if
the braking capacity is insufficient. The external regenerative
Terminals for resistor needs to be purchased additionally.
connecting Terminals R and D are shorted by default. Remove the jumper
R, D, C | external ) 3
reqenerative between P and D, and connect an external regenerative resistor
g. between P and C if the braking capacity is insufficient.
resistor
The external regenerative resistor needs to be purchased
additionally.
P. O Common DC bus | They are used for common DC bus connection when multiple
© terminal servo drives are used in parallel.
Servo motor
u,Vv,Ww connection Connect to U, V and W phases of the servo motor.
terminals
Two grounding terminals of the servo drive are respectively
PE Ground connected to those of the power supply and the servo motor.
The entire system must be grounded.
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Figure 3-3 Terminal block arrangement of SIZE E

Table 3-2 Names and functions of main circuit terminals of SIZE E

Terminal Terminal Name Terminal Function
Symbol
R,S, T !\/Iam CII'CU.It power Main circuit three-phase 380 V power input.
input terminals
Control power input | Connect to control power input. For specific value, refer to the
L1C, L2C .
terminals rated voltage on the nameplate.
Terminals B and D are shorted by default. Remove
Terminals for the jumper between B and D, and connect an external
R D.C connecting external | regenerative resistor between R, and C if the braking capacity
© = regenerative is insufficient.
resistor The external regenerative resistor needs to be purchased
additionally.
R, ©1 Common DC bus | They are used for common DC bus connection when multiple
12 terminal servo drives are used in parallel.
Terminals for Terminals ©1and 2 are shorted by default. When the power
1,2 connecting external | harmonic current need to be restricted, remove the jumper and
reactor connect a reactor between ®1and ©2 .
Servo motor
u,Vv,Ww connection Connect to U, V and W phases of the servo motor.
terminals
Two grounding terminals of the servo drive are respectively
PE Ground connected to those of the power supply and the servo motor.

The entire system must be grounded.
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3.1.2 Examples of Regenerative Resistor Wiring

Figure 3-4 Connection diagram of external regenerative resistor

resistor between R and C.

Remove the jumper between R and
D, and connect an external regen

.

Not connected to

external regenerative T
resistor terminals
/o ©
&
T —
LG
D
(¢

X

A\

For details on selection and use of the regenerative resistor, refer to 6.7.7 Braking Setting.

Observe the following precautions when wiring the external regenerative resistor:

A WARNING

Do not directly connect the external regenerative resistor to the positive and
negative poles of the bus P and (. Failure to comply will lead to damage of
the servo drive or even cause a fire.

Remove the jumper between R and D before using the external regenerative resistor.
Failure to comply will cause overcurrent trip and thus damage the braking tube.

Do not select any resistor lower than the minimum resistance value. Failure to comply
will result fault Er201 or damage to the servo drive.

Make sure that the parameters related to the regenerative resistor, 2002-1Ah, 2002-1Bh,
and 2002-1Ch are accurately set before using the servo drive.

Install the external regenerative resistor on incombustible objects (such as metal).
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3.1.3 Recommended Models and Specifications of Power Cables

Terminal Block

Figure 3-5 Dimension diagram of the servo drive terminal block

| =

L1C
L2C

5 4

CEEEEEEEE T &

Screw
~Pe
D
C
N ¢ ]
\vI
|

Table 3-3 Structural data of the terminal block

—

Power Cable Size

Main Circuit Terminals PE Terminal
Structure | x Y z Screw Tightening | Screw | Tightening
(mm) | (mm) | (mm) Torque (N-m) | Size | Torque (N-m)
SIZE A 6.8 7.6 6.3 | M3 combination screw 0.4-0.6
SIZE C 8 8.2 7 | M3 combination screw 0.4-0.6 M4 0.6-1.2
SIZE E 9 13 10 | M4combination screw 0.7-1.0
Table 3-4 Rated current of the servo drive
. errx Rated Output Max. Output
Drive Model IS620N****| Rated Input Current (A) Current (A) Current (A)
S1R6 2.3 1.6 5.8
S2R8 4.0 2.8 10.1
SIZE A
7.9 (single-phase)/
S5R5 5.5 16.9
3.7(three-phase)
S7R6 5.1 7.6 17
S012 8.0 11.6 28
T3R5 2.4 3.5 8.5
SIZE C
T5R4 3.6 5.4 14
T8R4 5.6 8.4 20
TO12 8.0 11.9 23.8
TO17 12.0 16.5 42
SIZE E T021 16.0 20.8 55
T026 21.0 25.7 65
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Table 3-5 Recommended power cable sizes of the servo drive

Rated |Recommended Rated Recommended Recommended
No. | Structure | Drive Model Input | Input Bower Output SRR PE Cable
B Cable p Cable
In mm? | AWG current mm? | AWG | mm? | AWG
Single-phase 220 V
1 IS620NS1R6I| 2.30 | 2x0.5| 20 160 | 2x0.5| 20 | 0.50 20
2 | SIZE-A |IS620NS2R8I| 4.00 |2x0.5| 20 280 | 2x05 | 20 |0.50 20
3 IS620NS5R51| 7.90 [2x0.75| 18 550 |2x0.75| 18 | 0.75 18
Three-phase 220 V
4 | SIZE-A |IS620NS5R51| 3.70 | 3x0.5| 20 550 | 3x05 | 20 |0.50 20
5 IS620NS7R6I| 5.10 [3x0.75| 18 760 |3x0.75| 18 | 0.75 18
6 SIZE-C IS620NS0121 | 8.00 |3x0.75| 18 12.00 |3x0.75| 18 | 0.75 18
Three-phase 380 V
7 IS620NT3R51| 240 |3x0.5| 20 350 | 3x05 | 20 |0.50 20
8 IS620NT5R41| 3.60 | 3x0.5| 20 540 | 3x05 | 20 |0.50 20
9 SIZE-C IS620NT8R41| 5.60 |3x0.75| 18 840 |3x0.75| 18 | 0.75 18
10 IS620NTO12I | 8.00 |3x0.75| 18 12.00 |3x0.75| 18 | 0.75 18
11 IS620NTO171| 12.00 | 3x1.5| 14 17.00 | 3x1.5 | 14 |1.50 14
12 | SIZE-E |IS620NT0211| 16.00 | 3x25| 12 | 21.00 | 3x25 | 12 | 2.50 12
13 IS620NT0261 | 21.00 | 3x4.0| 10 | 26.00 | 3x4.0| 10 | 4.00 10

Power Cable Type

The following table describes the power cable types.

Table 3-6 Recommended power cable types

Cable Type
Allowed Temperature (°C)
Model Name
PVC General PVC cable -
\Y, 600 V PVC cable 60
HIV Special heat resistance PVC cable 75
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The following table describes the relationship between the cable size and current for the

preceding cable types. The actual value shall not exceed the value in the table.

Table 3-7 Cable specifications of recommended cable types

Allowable Current in Different
Specfi\;:\cl:;;tions Non;nrrézl (Srsr?:l;)nal Ambient Temperatures (A)
30°C 40°C 50°C
20 0.519 8 7 6
19 0.653 9 8 7
18 0.823 13 11 9
16 1.31 18 15 12
14 2.08 26 23 20
12 3.31 32 28 26
10 5.26 48 43 38
8 8.37 70 65 55
6 13.3 95 85 75

Crimp Terminal Recommendation

The user can select crimp terminals in the local market according to dimensions of
recommended JST crimp terminals (For North America, the crimp terminal selected must
comply with the UL certification).

Table 3-8 Recommended JST crimp terminals for the servo drive power cables

Drive Model
1SB20N****] L1C, L2C R,S, T B.C u,Vv,w PE
FVD 1.25-3 FVD 1.25-3 FVD 1.25-3 FVD 1.25-3
S1R1 FVD 2-4
FND 1.25-3.5LS FND 1.25-3.5LS FND 1.25-3.5LS FND 1.25-3.5LS
FVD 1.25-3 FVD 1.25-3 FVD 1.25-3 FVD 1.25-3
S1R6 FVD 2-4
FND 1.25-3.5LS FND 1.25-3.5LS FND 1.25-3.5LS FND 1.25-3.5LS
SIZE A
FVD 1.25-3 FVD 1.25-3 FVD 1.25-3 FVD 1.25-3
S2R8 FVD 2-4
FND 1.25-3.5LS FND 1.25-3.5LS FND 1.25-3.5LS FND 1.25-3.5LS
FVD 1.25-3 FVD 1.25-3 FVD 1.25-3 FVD 1.25-3
S5R5 FVD 2-4
FND 1.25-3.5LS FND 1.25-3.5LS FND 1.25-3.5LS FND 1.25-3.5LS

=5 =
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Drive Model
ISB20N****] L1C, L2C R, S, T R.C u,Vv,w PE
FVD 1.25-3 FVD 1.25-3 FVD 1.25-3 FVD 1.25-3
S7R6 FVD 2-4
FND 1.25-3.5LS FND 1.25-3.5LS FND 1.25-3.5LS FND 1.25-3.5LS
FVD 1.25-3 FVD 2-M3 FVD 2-M3 FVD 2-M3
S012 FVD 2-4
FND 1.25-3.5LS FND 2-3.5LS FND 2-3.5LS FND 2-3.5LS
FVD 1.25-3 FVD 2-M3 FVD 2-M3 FVD 2-M3
T3R5 FVD 2-4
FND 1.25-3.5LS FND 2-3.5LS FND 2-3.5LS FND 2-3.5LS
SIZE C
FVD 1.25-3 FVD 2-M3 FVD 2-M3 FVD 2-M3
T5R4 FVD 2-4
FND 1.25-3.5LS FND 2-3.5LS FND 2-3.5LS FND 2-3.5LS
FVD 1.25-3 FVD 2-M3 FVD 2-M3 FVD 2-M3
T8R4 FVD 2-4
FND 1.25-3.5LS FND 2-3.5LS FND 2-3.5LS FND 2-3.5LS
FVD 1.25-3 FVD 2-M3 FVD 2-M3 FVD 2-M3
TO12 FVD 2-4
FND 1.25-3.5LS FND 2-3.5LS FND 2-3.5LS FND 2-3.5LS
To17 FVD 1.25-4 FVD 5.5-4 FVD 5.5-4 FVD 5.5-4 FVD 5.5-
FND 1.25-4LS FND 5.5-4LS FND 5.5-4LS FND 5.5-4LS 4
FVD 1.25-4 FVD 5.5-4 FVD 5.5-4 FVD 5.5-4 -
SIZEE | T021 FVD 5.5
FND 1.25-4LS FND 5.5-4LS FND 5.5-4LS FND 5.5-4LS 4
1026 FVD 1.25-4 FVD 5.5-4 FVD 5.5-4 FVD 5.5-4 FVD 5.5-
FND 1.25-4LS FND 5.5-4LS FND 5.5-4LS FND 5.5-4LS 4
Table 3-9 Sizes and appearance of JST crimp terminals
Crimp Terminal Model D (mm) d2 (mm) B (mm) Appearance
1.25-3 4.0 3.2 5.5
1.25-4 4.0 4.3 8.0
FVD series 2-M3 4.7 3.7 6.6
2-4 47 4.3 8.5
5.5-4 6.5 4.3 9.5
1.25-3.5LS 4.0 3.7 6.4
1.25-4LS 4.0 4.3 7.1
FND series
2-3.5LS 4.7 3.7 6.4
5.5-4LS 6.5 4.3 7.9
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3.1.4 Power Supply Wiring Example

Single-phase 220 V Models: IS620NS1R61 and IS620NS2R8I

Figure 3-6 Main circuit wiring of single-phase 220 V servo drive

Single-phase 220 VAC

|
(
|

|
(

‘ Servo drive

Noise filter
L1C
U
L2C Vv
W
© @ !
I
Stop P |
52
button [~/ |: |
D CN2 |
Run [ Main circuit C |
button power input
contactors @
=N
\
Surge | |
suppressor | L1
,,,,,, \ L2 ALM- ————
COM
Alarm 1D 24V
output relay 1RY @ ALM
- /- - = — — +
7 \ [
\ | Alarm signal
| | output
Alarm
‘ indicator ! !

Note

1. 1KM: electromagnetic contactor; 1RY: relay; 1D: flywheel diode

2. DO4 is set as fault output (ALM+/-); when the servo drive alarms, the power
supply is cut off automatically. The IS620NS1R6 and IS620NS2R8 do not
have the built-in regenerative resistor, and therefore, R and D need not be
connected. Connect a regenerative resistor between R and C if required.
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Three-phase 220 V Models: IS620NS5R51, IS620NS7R61, and 1S620NS012I

Figure 3-7 Main circuit wiring of three-phase 220 V servo drive

Three-phase 220 VAC

Noise filter Servo drive
L1C
L2C
U
V
e V®V
|
Stop Pg
button / |: D :
Main circuit CN2 |
Run [ power input | o ‘
button contactors ‘
A T
| P6)
\
— o
Surge : R
suppressor ‘ S
777777 i T ALM- ———
COM

Alarm output 1D 24\

relay 1RY ﬁj
c/r---- ‘ D ALM+ ‘
| g | Alarm signal
| | output
Alarm
i indicator :

Note 1. 1KM: electromagnetic contactor; 1RY: relay; 1D: flywheel diode

supply is cut off automatically and the alarm indicator becomes ON.

2. DO4 is set as fault output (ALM+/-); when the servo drive alarms, the power
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Three-phase 380 V Models: IS620NT3R5I, IS620NT5R41, IS620NT8R4I, IS620NT012I

Figure 3-8 Main circuit wiring of three-phase 380 V servo drive

Three-phase 380 VAC

|
(

|
(

Noise filter Servo drive
L1C
L2C
U
\%
o W
|
Stop PEB @
button g |: D :
Main circuit CN2 |
Run [ power input | G ‘
button contactors ‘
SN AN
| 6)
\
Surge : R
Suppressor : S
777777 i T ALM- ———
COM
-7 Alarm output 1D 24V

relay 1RY ﬁj
-/ ---- ‘ &) ALM+ ‘
| 5 | Alarm signal
| | output
Alarm
‘ indicator |

Note

1. 1KM: electromagnetic contactor; 1RY: relay; 1D: flywheel diode

2. DO4 is set as fault output (ALM+/-); when the servo drive alarms, the power
supply is cut off automatically and the alarm indicator becomes ON.
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Three-phase 380 V Models: IS620NT0171, IS620NT0211, IS620NT026I

Figure 3-9 Main circuit wiring of three-phase 380 V servo drive

Three-phase 380 VAC

’_\T‘i“’m‘_‘ Servo drive
L1C
L2C U
V
s w
o2 @
|
Stop P@ |
button E / |: |
D
R Main circuii CN2 :
n 4? ower inpu
butl:on J e:oqt;;\:;(?rs |

I
—At
I
Surge R
suppressor

1 s
777777 i T ALM- ———
COM
7 Alarm output 1D 24V

‘ relay 1RY Hj
\f 7 77777 ‘ D ALM+ ‘
| | Alarm signal
| | output
\

Alarm
indicator

Note 1. 1KM: electromagnetic contactor; 1RY: relay; 1D: flywheel diode

2. DO4 is set as fault output (ALM+/-); when the servo drive alarms, the power
supply is cut off automatically and the alarm indicator becomes ON.
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3.1.5 Precautions for Main Circuit Wiring

Do not connect the input power cables to the output terminals U, V and W. Failure to
comply will cause damage to the servo drive.

If the built-in regenerative resistor is used, R and D must be shorted (they are shorted
with a jumper at delivery).

=1 and &2 are shorted with a jumper by default. When the high order harmonics need to
be restricted, remove the jumper and connect a DC reactor between 1 and ©2.

When cables are bundled in a duct, take current reduction into consideration since the
cooling condition becomes poor.

Ordinary cables become quickly aged in high temperature environment and easily
sclerotic and broken in low temperature environment. Thus, use heat resistance cables in
high temperature environment and take heat preservation measures in low temperature
environment.

The bending radius of a cable shall exceed 10 times that of its outer diameter to prevent
the internal wire core from breaking due to long time bending.

Select and use cables of rated voltage above 600 VAC and rated temperature above
75°C. Under the 30°C ambient temperature and normal cooling conditions, the
permissible current density of the cables shall not exceed 8 A/mm” when the total
current is below 50 A, or 5 A/mm? when the total current is above 50 A. This value can
be adjusted when the ambient temperature is high or when the cables are bundled. The
permissible current density (A/mm?) is calculated as follows:

Allowable current density = 8 x Current reduction coefficient of conductor x Current
augmenting coefficient

Current augmenting coefficient = JMax. allowable temperature of cable - Ambient temperature)/30

Duct
Current reduction coefficient of conductor
Number of Cables in | Current Reduction
the Same Duct Coefficient
<3 0.7
. 4 0.63
» 5t0 6 0.56
Cables 7to 15 0.49

e Do not connect the regenerative resistor between terminals P and (. Failure to

comply may cause a fire.

e Do not bundle power cables and signal cables together or run them through the
same duct. Power and signal cables must be separated by at least 30 cm to prevent
interference.

° High residual voltage may still remain in the servo drive when the power supply is

cut off. Do not touch the power terminals within 5 minutes after power-off.
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Do not frequently turn ON and OFF the power supply. If the power supply needs
to be turned on or off repeatedly, make sure that the time interval is at least one
minute. The servo drive contains a capacitor in the power supply, and a high
charging current flows for 0.2 seconds when the power supply is turned OFF.
Frequently turning ON and OFF the power supply will deteriorate performance of
the main circuit components inside the servo drive.

Use a grounding cable with the same cross-sectional area as the power cable. If the
cross-sectional area of the power cable is less than 1.6 mm? use a grounding cable
with a cross-sectional area of 2.0 mm’.

Ground the servo drive reliably.

Do not power on the servo drive when any screw of the terminal block or any cable
becomes loose. Otherwise, a fire may occur.

3.1.6 Specifications of Main Circuit Peripheral Parts

The circuit breaker and electromagnetic contactor are recommended.

Table 3-10 Recommended circuit breaker and electromagnetic contactor models

Main Circuit Recommended Circuit Breaker Recommended Contactor
SPS;\/;; orive Mode Cu(rAr\()ent Schneider Model Cu(;:()ent Schneider Model
IS620NS1R6! 4 OSMC32N3C4 9 LC1 D09
Sinﬂzeépcase IS620NS2R8| 6 OSMC32N3C6 9 LC1 D09
IS620NS5R5! 16 OSMC32N3C16 9 LC1 D09
IS620NS5R5! 6 OSMC32N3C6 9 LC1 D09
Thr’;;bp\h/ase IS620NS7R6! 10 OSMC32N3C10 9 LC1 D09
IS620NS012] 16 OSMC32N3C16 9 LC1 D09
IS620NT3RS5! 4 OSMC32N3C4 9 LC1 D09
IS620NT5R4I 6 OSMC32N3C6 9 LC1 D09
IS620NT8R4I 10 OSMC32N3C10 9 LC1 D09
Thrg:;)p\h/ase IS620NT012] 16 OSMC32N3C16 9 LC1 D09
IS620NTO017I 20 OSMC32N3C20 12 LC1 D12
IS620NT0211 25 OSMC32N3C25 18 LC1 D18
IS620NT026I 32 OSMC32N3C32 25 LC1 D25
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3.2 Wiring of Motor Cables Between Servo Drive and Servo Motor

Figure 3-10 Example of connecting servo drive and servo motor

Table 3-11 Connectors of cables on servo motor side

Connector Frame Size
Appearance Pin Layout of Matching
P2 Motor
Black 6-pin connector
Pin No. Signal Color
— B M 1 U White
b4 b1 2 \Y Black
L 4 w Red
2 40 (Z series
AR 5 e \éellow/ ( )
3 reen |1 60 (z series)
P 6F Brake (regardless of .
positive or negative) 80 (Z series)
Recommendation:
Plastic housing: MOLEX-50361736
Terminal: MOLEX-39000061
4-pin connector
Pin No. | Signal Color
1 U Blue
[@ 4] 2 v Black 40 (X series)
@ @ 3 w Red 60 (X series)
4 PE Yellow/Green

Recommendation:
Plastic housing: EL-4A (CWB)
Terminal: 421.6003.0 (CWB)

80 (X series)
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Connector Frame Size
Abpearance Pin Layout of Matching
PP Motor
MIL-DTL-5015 series
3108E20-18S military spec.
20-18 military spec.
100
New Structure Old Structure
. . . . Color 130
Pin No. Signal Pin No. | Signal
B u B u Blue
| \Y | \Y, Black
F wW F w Red
G PE G PE Yellow/
Green
C Brake (regardless of
E positive or negative)
MIL-DTL-5015 series
3108E20-22S military spec.
20-22 military spec.
=
Fo
oD/
Y Series Z Series 180
: . . 5 Color
Pin No. | Signal | Pin No. Signal
A U A u Blue
C \Y, Cc V Black
E w E w Red
E PE E PE Yellow/
Green
b B Brake (regardless of
positive or negative)

Note

1. Frame size of motor: indicates the width of motor flange.

2. The motor cable colors are subject to the actual. The cable colors
mentioned in the manual are all Inovance cables.




3 Wiring

3.3 Wiring of Encoder Cables Between Servo Drive and Servo Motor

3.3.1 Connection of Serial Incremental Encoder

Figure 3-11 Example of connecting encoder signal cables

Note

The encoder cable colors are subject to the actual. The cable colors
mentioned in the manual are all Inovance cables.

Table 3-12 Connectors of 20-bit encoder cables on servo drive side

Connector Appearance

Viewed from || ¥
this side_~"| <*

Pin Layout
Pin No. Signal
1 PS+
2 PS-
7 +5V
8 GND
Housing PE

Recommendation:

Plastic housing of plug on cable side: DBIOP (SZTDK), black housing

Core: DB9P soldering plug (SZTDK), blue glue
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Table 3-13 Connectors of 20-bit encoder cables (9-pin connector)

Frame Size
Connector Appearance and Pin Layout of Matching
Motor
Encoder cable Encoder cable
connector connector
=
Connect to CN2
of the drive
Viewed from 40
this side
60
Viewed from
this side 80

Pin .
No. Signal
3 PS+ ) .
Twisted-pair
6 PS-
9 +5V
8 GND
7 Shield
Recommendation:

Plastic housing: AMP 172161-1

Terminal: AMP 770835-1

Pin :
No. Signal | Color
3 PS+ | Yellow . )
Twisted-pair
6 PS- Blue
9 +5V Red
8 GND White
7 Shield
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Table 3-14 Connectors of 20-bit encoder cables (MIL-DTL-5015 series 3108E20-29S

military spec. plug)

Frame Size
Connector Appearance and Pin Layout of Matching
Motor
Encoder cable .
connector Encoder connection socket
Connect to CN2
of the drive
20-29 military spec. 100
Viewed from |[@ @®
this side ‘q-(f‘ é?%
Ol 130
®
=
‘ 180
||
N
Pin No. Signal B .
A PS+ . . No. Signal Color
Twisted-pair
B PS- A PS+ Yellow | Twisted-
G +5V B PS- Blue pair
H GND G +5V Red
J Shielded H GND White
J Shielded

Table 3-15 Pin connection relation of IS620N series 20-bit encoder cables

DB9 on Servo Drive Motor Side
Side Function Description 9-pin 20-29 Military Spec.

Signal Pin No. Pin No. Pin No.

PS+ 1 Serial communication signal + 3 A

PS- 2 Serial communication signal - 6 B

+5V 7 Encoder +5V power supply 9 G

GND 8 Encoder +5V power ground 8 H

PE Housing | Shield 7 J
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Observe the following precautions when wiring the encoder:

Ground the servo drive and shielded layer of the servo motor reliably. Otherwise,
the servo drive will report a false alarm.

Do not connect cables to the reserved pins.

To determine the length of the encoder cable, consider voltage drop caused by the
cable resistance and signal attenuation caused by the distributed capacitance. It is
recommended to use twisted-pair cable of size 26AWG or above (as per UL2464
standard) and with a length within 10 m.

Note

It is recommended that the 22AWG to 26AWG cables and matching
AMP170359-1 connectors be used for the 10B, 20B, 40B, and 75B series
motors. If the cable length is very large, use the cable of a larger size, as
described in the following table.

Table 3-16 Recommended cable sizes

Cable Size Q/km Allowed Cable Length (m)
26AWG (0.13 mm?) 143 10.0
25AWG (0.15 mm?) 89.4 16.0
24AWG (0.21 mm?) 79.6 18.0
23AWG (0.26 mm?) 68.5 20.9
22AWG (0.32 mm?) 54.3 26.4
Note If the cables of above 22AWG are required, contact Inovance.

3.3.2 Installation of Absolute Encoder

Installation of the Battery Box for the Absolute Encoder

Battery box model (option): S6-C4

This option includes:

Sheet metal bracket

Plastic box body

3.6 V/2600 mAh battery

2 M3x10 flat-head screw

1 M3x10 pan-head screw

Terminal block and crimping terminal
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m Installing the battery box
The following figure shows the installation and connection procedure of the battery box.

Figure 3-12 Installation diagram of battery box for absolute encoder

Size A

Fasten the battery box with two flat-head screws for size A models and one flat-head
screw plus one pan-head screw for size C and E models. The flat-head screw is fixed
into the flat-head slot.

m  Removing the battery box
The battery may have leakage after a long-time use. Replace it every two years.
Remove the battery box in steps reverse to those in the preceding figure.

When closing the battery box cover, prevent the connector cables from being pinched.

When closing the battery box
cover, prevent the connector
cables from being pinched.

N
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& WARNING

If the battery is used improperly, it may result in battery leakage which
corrodes the components or causes battery explosion. Observe the following
precautions during use:

Insert the battery with correct +/- polarity.

Leaving a battery that has been used for a long time use or is no longer
useful inside the device can cause battery leakage. The electrolyte inside
the battery is highly corrosive, not only corroding surrounding components
but also give rise to the danger of short circuit. Replace the battery
periodically (recommended period: every 2 years).

Do not disassemble the battery as fragments of the interior parts may fly
into your eyes, which is extremely dangerous.

Do not throw a battery into the fire as this may cause the battery to
rupture.

Prevent battery short circuit, and do not strip the battery tube. It is
dangerous for metal items to make contact with the electrodes of the
battery, as such objects may cause a high current to flow, weakening the
battery power and probably causing rupture of the battery due to severe
heating.

This battery is not rechargeable.

Dispose the battery according to local regulations.

m  Selecting battery

Select an appropriate according to the following table.

Table 3-17 Battery description for absolute encoder

Battery Spec.

Output: 3.6 V,
2500 mAh

Recommended
manufacturer
and model:
Shenzhen
Jieshun,
LS14500

Rating
ltem Condition
Min. | Common Max.
External battery
voltage (V) 3.2 3.6 5 In standby mode (Note 2)
Circuit fault voltage 26 In standby mode
(V)
Battery alarm 285 3 315
voltage (V) ' ’
5 During normal operation
(Note 1)
Battery . o In standby mode, axis
consumption circuit 10 .
static
(UA)
In standby mode, axis
80 .
rotating
Battery use . 0 40
temperature (°C) Same as motor ambient
temperature
Battery storagoe 20 60
temperature (°C)

The preceding data is measured in the 20°C ambient temperature.
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Note

During normal operation, the absolute encoder supports one-turn or multi-
turn data counting and transmitting/receiving. After connecting the absolute
encoder properly, turn on the power to the servo drive, and the encoder
enters normal operation state and transmits/receives data after a delay of
5s.

When the encoder switches from standby state to normal operation state
(power turned on), the motor speed must not exceed 10 RPM. Otherwise,
the servo drive reports Er.740, and you need to power on the servo drive
again.

Standby state: The servo drive is not powered on, and the external battery
is used for multi-turn data counting. In this case, data transmitting/receiving
is not performed.

m  Battery service life

The calculation must be based on not only the encoder’s current consumption and also
the battery consumption itself.

Assume that:

Normal operation time of servo drive: T1

Motor rotating time after power-off of servo drive: T2

Motor rotating stop time after power-off: T3 (unit: hour)

Table 3-18 Battery service life of absolute encoder in theory

Item Time Arrangment 1 Time Arrangment 2
Days in one year (days) 313 52
T1 (hour) 8 0
T2 (hour) 0.1 0
T3 (hour) 15.9 24

Yearly consumption = (8H x 2uA + 0.1H x 80uA + 15.9H x 10uA) x 313 + (OH x 2uA + OH
x 80uA +24H*10uA) x 52 = 70 mAH

Battery service life in theory = Battery capacity/Yearly consumption = 2600 mAH/70 mAH

= 37.1 years
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Wiring of Battery Box and Signal Wires

Figure 3-13 Signal and battery wiring example of absolute encoder

Battery box %
l:_. i
Note Store the battery box in required ambient temperature and ensure the battery

is in reliable contact and has sufficient capacity. Otherwise, position information
loss may occur in the encoder.

Connectors of Absolute Encoder Cables on Servo Motor Side

Table 3-19 Connectors of absolute encoder cables (9-pin connector)
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Terminal: AMP 770835-1

Plastic housing: AMP 172161-1

Frame Size
Connector Appearance and Pin Layout of Matching
Motor
Encoder cable Encoder cable
connector
Connect to CN2
of the drive
e de]o
=
Viewed from D “J
this side Viewed from L] 40
th\s%k(A
60
: ; Pin No Signal Color 80
Pin No. | Signal - 9
1 Battery+ 1 Battery+ | Blue
Blue
4 Battery- -
Yy 4 Battery black
3 PS+ . )
5 PS Twisted-pair 3 PS+ Yellow
- Twisted-pair
9 +5V 6 PS- Yellow p
black
8 G’.\ID 9 +5V Red
! Shield 8 GND | Black
7 Shield
Recommendation:

Table 3-20 Connectors of absolute encoder cables (MIL-DTL-5015 series 3108E20-29S

military

spec. plug)
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N

—

Pin No. | Signal Pin No. | Signal Color
A PS+ . . A PS+ Yellow . '
B PS. Twisted-pair 5 PS- E}!Zl\/ Twisted-pair
E BBattttery+ E Battery+ Blue
attery-
G +5V F Battery- ti:auci
H GND G +5V Red
J Shield H GND Black
J Shield

Frame Size
Connector Appearance and Pin Layout of Matching
Motor
Endoder caple Encoder connection socket
connector
Connect to CN2 { |
of the drive
L
200
Viewed from (@ @®
this side g @ O
& 100
g
=
130
180

3.4 Wiring to Control Signal Terminal Connector CN1
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Figure 3-14 Pin layout of control circuit terminal connector of servo drive

16
ND
1 & 31
+24V
CN1 DO3- DI6
— AO2
116 |
7 31 DO3+ DI5
17 GND
2| [32] DO2- DI3
18| AO1
3| [33
19| DO2+
4 34| PAO+
5 s DOl it
= PAO-
51 36 DO1+ -
122 PBO-
|71 [37]
73 Dl4 B+
| PZO-
8| [38
| 24| DI1 B
9 139] PBO+
25
= | —> )
10| |40 Di2 z
126 -
1] [41] COM+ Z+
|27 | R
12|  [42]
28] DI9 A-
13 23] -
29 PZO+ A+
14 44 GND
130
g COM- PZ-OUT|
DI8 | 44
oy 30

CN1 terminal: Plastic housing of plug on cable side: DB25P (SZTDK), black housing;
Core: HDB44P (SZTDK), soldering plug

Note

The 24AWG to 26 AWG cables are recommended.

3.4.1 DI/DO Signals
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DI Circuit

Table 3-21 DI/DO signal description

Signal Default Function EI: Function Description
DI1 P-OT 9 Forward limit switch
DI2 N-OT 10 Reverse limit switch
DI3 INHIBIT 34 Pulse input inhibited
Di4 ALM-RST 8 Alarm reset (edge valid)
DI5 ZCLAMP 32 Zero speed clamp
DI6 GAIN-SEL 31 Gain switchover
DI8 TouchProbe 32 Touch probe function
DI9 HomeSwitch 30 Home switch

General +24V 17 Internal 24 V power supply, voltage range: 20 to
COM- 14 28 V, maximum output current: 200 mA
COM+ 1" Power input (12 to 24 V)
DO1+ S-RDY+ 7
Servo ready
DO1- S-RDY- 6
DO2+ COIN+ 5
Position reached
DO2- COIN- 4
DO3+ ALM+ 3
Fault output
DO3- ALM- 2
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DI1 to DI9 circuits are the same. The following takes DI1 circuit as an example.

= Relay output

The host controller provides relay output.

When the internal 24 V power supply of the servo drive is used:

Servo drive

24V
+24V power supply | 17 T

COM+ | 11 7
DI1(CMD1) |9  47ka | & ‘!*(
L1 I

o
Relay COM- %

When the external power supply is used:

Servo drive Servo drive
External +24VDC
Two power T
24V supplies mess up | |1o4vy power 24V
External +24VDC | 17 .~ | —supply |17 T
b . ;
-
COM+ | 11 COM+ | 11
DI(CMD1).[ 9 47k ]‘*:g DI(CMD1) | 9 47K 1‘%*(
A L Relay ‘ L
Relay b 4
External OV External OV X
s OC output
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NPN

The host controller provides OC output.

When the internal 24 V power supply of the servo drive is used:

Servo drive
24V
+24\ power supply
COM+
DI1(CMD1) | 9 47k XY=
L
COM- | 14

External +24VDC

NPN :

External OV

DO Circuit

PNP :

When the external power supply is used:

Servo drive

COM+ | 11

24V

DI1(CMD1)_| 9

~

Servo drive
24V
+24V power supply | 17
COM+ | 11
J DI(CMD1) | 9  47k0 |&Y=
L1
COM- >1{;
Servo drive
24V

External +24VDC

>17

PNP
COM+ | 11
J DI1(CMD1) | 9 4.7kQ
i
External OV >l 14

Note

PNP and NPN input must not be applied in the same circuit.
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DO1 to DOS5 circuits are the same. The following takes DO1 circuit as an example.

Relay input

The host controller uses relay input.

Servo drive

External 5-24 VDC

Relay
(
7 | DO1+
6 | DO1
External OV

Note When the host controller provides relay input, a flywheel diode must be installed;
otherwise, the DO terminals may be damaged.
Servo drive Servo drive
External 5-24 VDC External 5-24 VDC
Relay not used
Relay
D (T,
— \\ i
- Incorrect polarity
7 | DO1+ 7 | DO1+ of flywheel diode
6 | DO1- 6 | DO1-
~ ~
External OV External OV
m  Optocoupler input
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The host controller uses optocoupler input.

Servo drive Servo drive
External 5-24 VDC External 5-24 VDC
T Current-limit
e resistor not used
/ )
N
Optocoupler - Optocoupler
7 | DO1+ 7 ,,DO1+
i 6 | DO1- 4‘< 6 |, DO1-
< 4
External OV External OV

The maximum permissible voltage and current of the optocoupler output circuit inside the
servo drive are as follows:

Maximum voltage: 30 VDC

Maximum current: DC 50 mA

3.4.2 Fully Closed-loop Feedback Signals

The following part describes the input terminals of the external encoder.

Table 3-22 Fully closed-loop feedback signals

Signal Pin No. Function
A+ 43
A- 42
External B+ 38 ,
Input signals of external encoder
encoder B- 36
Z+ 41

Z- 40
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Encoder

Servo drive

I
T
T

Y vy

GND %

L A+ | 43
/] A |42
! |

o

|

i B+ | 38
; I

i B- | 36
.

0 Z+ | 4
}/1 Z- |40
v

|

L GND | 29

Make sure to connect the reference ground of the external encoder to GND of the servo
drive; use shielded cable and connect the shield to the cover of terminal CN1 to reduce

noise.

The external encoder provides differential input, with the maximum input frequency and
minimum pulse width described in the following table.

Table 3-23 Relationship between pulse input frequency and width

Pulse Form Max. Frequency (pps) Min. Pulse Width (us)
Common Differentia 1M 0.5
Note If the host controller outputs pulses of width smaller than the minimum pulse
width, an error may occur during pulse receiving of the servo drive.
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3.4.3 Encoder Frequency-Division Output Circuit

Table 3-24 Encoder frequency-division output signal specifications

Signal Defaglt Pin No. Function Description
Function
PAO+ 21
Phase A output signal
PAO- 22 Phases A+B quadrature pulse
PBO+ 25 output signal
Phase B output signal
PBO- 23
PZO+ 13
Phase Z output signal Home pulse output signal
General PZO- 24
PZ-OUT 44 Phase Z output signal Home pulse OC output signal
GND 29 Home pulse OC output signal ground
+5V 15 5V internal power supply
GND 16 Maximum output current: 200 mA
PE Housing

The encoder frequency-division output circuit outputs OC signals via the differential drive.
Generally, it provides feedback signals to the host controller in the closed-loop position
control system. A differential or optocoupler circuit shall be used in the host controller to
receive feedback signals. The maximum output current is 20 mA.

Servo drive Host controller
Max. output current 20 mA

36Q 21 | PAO+ i

22 | PAO- 1B >
360 v
36Q 25 | PRO+ i

23 | PBO- ] >
360 v
360 13 | PZO* N

24 | PZ0- ] >
360 v

29 | GND o GND
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Servo drive Host controller
Max. output current 20 mA
360
{ Ty 2 PAO : /A3 >—«:|—j¥§ g
22 PAO- .
360 Vo
360 + .
Tt T
—— - ]
360 v
360 o
) S R G
24 | PZO- L] =
I e —
360 v 3
29 | GND Lo GND

The encoder phase Z output circuit outputs OC signals. Generally, it provides feedback
signals to the host controller in the closed-loop position control system. An optocoupler
circuit, relay circuit, or bus receiver circuit shall be used in the host controller to receive
feedback signals.

Servo drive

External 5-24 VDC

Optocoupler

B N

~ ~ —

%57 29| GND
B i

GND ‘

v

\é/ External OV

& To reduce noise interference, connect the 5V ground of the host controller to
CAUTION the GND terminal of the servo drive, and use the shielded twisted-pair.

The maximum permissible voltage and current of the optocoupler output circuit inside the
servo drive are as follows:

Maximum voltage: 30 VDC

Maximum current: DC 50 mA
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3.4.4 Wiring of the Motor Brake

In the applications where the motor drives the vertical axis, this brake would be used to
lock the motor in position, and hold and prevent the work (moving load) from falling by
gravity or moving by external force while the power to the servo is shut off.

Figure 3-15 Application diagram of the motor brake

Prevent movement of work

External force due to external force

Servo motor (built-in Prevent falling due

Servo motor (built-in
motor brake)

motor brake) to gravity when the

T

% - power is off
i
! L "
) Ny
4‘_,1‘ o o | I

Three-phase
220/380 VAC

—
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& Use this built-in brake for "Holding" purpose only, that is to hold the stalling
CAUTION status. Never use this for "Brake" purpose to stop the load in motion.

The brake coil has no polarity.

After the servo motor stops, the S-ON signal must be off.

When the servo motor with brake runs, the brake may generate lining sound,
which does not affect any functionality.

When brake coils are energized (the brake is released), magnetic flux leakage
may occur at the shaft end. Thus, pay special attention when using magnetic
sensors around the servo motor.

The connector of the motor brake has no polarity. Customers needs to prepare a 24 V
external power supply. The following figure shows the standard wiring of the brake signal
(BK) and motor brake power supply.

Figure 3-16 Wiring diagram of the motor brake

Servo drive

R
S
T

Noise
] filter

m»=<c

CN2

L1C
L2C

CN1
DO5+(/BK+)

DO5-(/BK-)

|
I
BK-RY :

(Brake power supply)
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Pay attention to the following precautions at wiring:

When deciding the length of the cable on the motor brake side, consider voltage drop
caused by the cable resistance. The input voltage must be at least 21.6 V to make the

brake work. The following table lists brake specifications of ISMH servo motors.

Table 3-25 Brake specifications

Holding | Supplied | Resistance | gypplied |Release | Applying

Servo Motor Model Torque | Voltage Q) Current Time Time

(N-m) (V)£10% +7% Range (A) (ms) (ms)
ISMH1-10B 0.32 24 96 0.23-0.27 20 35
ISMH1-20B/40B 1.3 24 89.5 0.25-0.34 20 50
ISMH1-75B 24 24 50.1 0.40-0.57 20 60
ISMH2-10C/15C/20C/25C 8 24 24 0.81-1.14 30 85
ISMH2-30C/40C/50C 16 24 21.3 0.95-1.33 60 100
ISMH3-85B/13C/18C 16 24 21.3 0.95-1.33 60 100
ISMH3-29C/44C/55C/75C 50 24 14.4 1.47-2.07 100 200
ISMH4-40B 1.3 24 89.5 0.25-0.34 20 50
ISMH4-75B 24 24 50.1 0.40-0.57 20 60

The brake shall not share the power supply with other devices. Otherwise, the brake may
malfunction due to voltage or current drop resulted from working of other devices.

Cables of 0.5 mm? and above are recommended.
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3.5 Wiring to Communication Signal Terminal Connectors CN3/CN4

3.5.1 CN3/CN4 Wiring Diagram

Figure 3-17 Networking topology diagram

AMG600

7

1IS620N IS620N 1S620N

Communication cable fol
multi-drive parallel connection

B Bonu
SRl  fenesnses

EtherCAT s

N n#niaA
T

: Sg=
—
Servo drive to PC communication cable

The CN3/CN4 terminal connectors are EtherCAT network ports, where CN4(IN) is
connected to the host controller, and CN3(OUT) is connected to the next slave.

Table 3-26 Pin definition of communication signal terminal connectors CN3/CN4
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Pin No. Pin Description Pin Layout
1 TX+ Data transmit+ 1
2 TX- Data transmit- - >
3 RX+ Data receive+ 3
4 - 4
° i 5
6 RX- Data receive- 6
7 - - 7
8 - - 8

Housing PE Shield

Use direct-through or crossover Ethernet cables.

The double-layer shielded 100M-Ethernet enhanced category 5 or better network cable
is recommended.

Recommendation: Silicon Power, UL2835#26*4P+mylar aluminium foil +ground cable.
weaved OD:6.0

Figure 3-19 Physical appearance of communication cable (S6-L-T04) for multi-drive
parallel connection

—— &=

A B

Table 3-27 Pin definition of communication cable for multi-drive parallel connection

A B
Signal Pin No. Signal Pin No.
TX+ 1 TX+ 1
TX- 2 TX- 2
RX+ 3 RX+ 3
RX- 6 RX- 6
PE (shield) Housing PE (shield) Housing

3.5.2 Purchasing Requirements of Communication Cable

Principle
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Cable Specification

Manufacturer

0.2mto10m

Inovance (mandatory)

>10m

Qualified cable manufacturer

Inovance EtherCAT cable (0.2 m to 10 m)

Designation rules of cable model

Mark | Product Series

S6 S6

Mark Meaning

L Line

Mark Meaning

T Communication

Order inforamtion

Cable Length (unit: m)

Mark | Length Mark | Length
0.2 0.2m 2.0 20m
0.3 0.3m 3.0 3.0m
0.5 0.5m 5.0 5.0m
1.0 1.0m 10.0 10.0 m

Mark Meaning
04 EtherCAT m.ulti-drive

communication cable

Part Number Cable Model Cable Length (m)
15040261 S6-L-T04-0.3 0.3
15040262 S6-L-T04-3.0 3.0
15041960 S6-L-T04-0.2 0.2
15041961 S6-L-T04-0.5 0.5
15041962 S6-L-T04-1.0 1.0
15041963 S6-L-T04-2.0 2.0
15041964 S6-L-T04-5.0 5.0
15041965 S6-L-T04-10.0 10.0

Cable longer than 10 m purchased from other manufacturers

ltem

Requirement

UL certificate

UL compliant

CAT.5E

Yes

Twisted pair

Braid shielding layer (coverage rate 85%), aluminium shielding layer

(coverage rate 100%)

Environment
adaptability

Temperature: -30°C to +60°C, resistant to industrial oil, acid and alkali

corrosion

EMC test stanard

GB/T 24808-2009

Physical appearance picture

Cable Appearance

Connection Diagram
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3.6 Wiring to Communication Signal Terminal Connector CN5

The following figure shows pin layout of the terminal connector CN5 for communication

and online upgrade.

Figure 3-20 CN5 connector

| |
- -
- 13
- -
[l |
Table 3-28 Pin definition of connector CN5
No. Pin Description
1 GND Reference ground
2 RS232-RXD RS232 signal receive end
3 GND Reference ground
4 RS232-TXD RS232 signal transmit end
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Figure 3-21 Physical appearance of servo drive to PC communication cable

—H=E == )
5045 mm —=—
3000£20 mm

Table 3-29 Pin connection relation of the PC communication cable

4-pin Connector on Servo Drive Side (A) DB9 on PC Side (B)
Signal Pin No. Signal Pin No.
GND 1,3 GND 5
RS232-TXD 4 PC-RXD 2
RS232-RXD 2 PC-TXD 3
PE (shield) Housing PE (shield) Housing

If the host controller provides only the USB interface, use a serial-USB converter.

The recommended cable is as follows:

Z-TEK, model: ZE551A, 0.8-m USB extension cable, chip model: FT232

3.7 Anti-interference Measures for Electrical Wiring

Take the following measures to suppress interference:

-90 -

Ensure the length of the reference input cable is below 3 m, and the length of the
encoder cable is below 20 m.

Use a thick cable (above 2.0 mm?®) as the grounding cable.

a. D class (or higher class) grounding is recommended (grounding resistance is
below 100 Q).

b. Use single point grounding.

Use a noise filter to prevent radio frequency interference. In home application or
application with noise interference, install the noise filter on the input side of the
power supply line.

To prevent malfunction due to electromagnetic interference, take the following
measures:

a. Install the host controller and noise filter as close to the servo drive as possible.

b. Install a surge absorber on the relay, solenoid and electromagnetic contactor
coils.

c. The distance between a strong-current cable and a weak-current cable must be
at least 30 cm. Do not put these cables in the same duct or bundle them together.
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d. Do not share the power supply with an electric welder or electrical discharge
machine. When the servo drive is placed near a high-frequency generator, install a
noise on the input side of the power supply line.

3.7.1 Anti-interference Wiring Example and Grounding
The servo drive uses high-speed switching element in the main circuit. Switching noise
from these elements may affect normal operation of the servo drive due to improper
wiring or grounding. Thus, the servo drive must be properly wired and grounded. A noise
filter can be added if necessary.

Anti-interference Wiring Example

Figure 3-22 Anti-interference wiring example 3

Noise v

1 filter S v
— T w ‘

&

& > 3.5 mm?
> 3.5 mm? L
> 2.0 mm?
Grounding to eaﬂﬁ Grounding plate
Note 1. For the grounding cable connected to the cabinet housing, use a cable of at

least 3.5 mm? thick. Plain stitch copper wires are recommended.

2. If a noise filter is used, observe the precautions as described in 3.7.2 Using
Noise Filter.

Grounding

To prevent potential magnetic interference, conduct grounding correctly according to the
following instructions.

e  Grounding the motor housing

Connect the grounding terminal of the servo motor to the PE terminal of the servo
drive and ground the PE terminal, to reduce potential magnetic interference.

e  Grounding the shield of the encoder cable

Tie the shield of the motor encoder cable to ground at both ends.
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3.7.2 Using Noise Filter

To prevent interference from power cables and reduce impact of the servo drive to other
sensitive devices, install a noise filter on the input side of the power supply according to
the input current. In addition, install a noise filter on the power supply line of peripheral
devices if necessary. Observe the following precautions when installing and wiring the
noise filter.

1) Do not put the input and output cables of the noise filer in the same duct or bundle
them together.

Figure 3-23 Separate cabling of noise filter input and output cables

L1C L2C R|S|T
L1C L2C RIS|T I
AC — | AC — Noise
power power filter
supply -~ | Noise |:> supply |
filter
7/\7
RS\ T L1C| |L2C RIS|IT
L1C| |L2C
T > — e .
AC  — Noise AC — Noise
power — filter power — filter
supply  — supply

2) Separate the grounding wire and output power supply wires of the noise filter.

Figure 3-24 Separate cabling of noise filter grounding cable and output cable

L1C
~ . o~ -

AC [ Noise AC — Noise R
pOWTr filter S power 1 filter S
supply /) T supply ~

- !
L2 Lic| | Lec
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3) Use a separate grounding cable as short and thick as possible for the noise filter. Do

not co-use the grounding cable for the noise filter and other grounding devices.

Figure 3-25 Single point grounding diagram

L1C L2C L1C L2C
R e R
Noise poAvf/:er N Noise
filter filter
T [ysupply ~ T
Servo Servo Servo Servo
drive drive drive drive
<) D &) <]

N

7/\7
AC N
power —
supply ~

Shield grounded

/77

e

Shield grounded

4) Ground the noise filter inside the cabinet.

If the noise filter and the servo drive are installed in the same cabinet, fix the noise filter
and the servo drive on the same metal plate. Make sure the contact part is in good
conductive condition, and ground the metal plate properly.

Figure 3-26 Noise filter grounding

|
| L1C L2C
l
™ ! R
AC ‘ b
power N | EMI S Servo
supply : filter drive
‘ T
| e
L |
|
|
|
: [
: Servo
| drive
| o
|
|
|
|
|
|
|
|
|

Shielded layer grounded

-903 -



-94 -

3 Wiring

3.8 Precautions of Using Cables

Do not bend or apply stress to cables. The core wire of a signal cable is only 0.2 or 0.3
mm in diameter. Handle the cables carefully.

In scenarios where cables need to be moved, use flexible cables. Ordinary cables are
easily damaged after being bent for a long time. Cables configured together with low
power servo motors cannot be used for movement.

If the cable bear is used, make sure:
e  The bending radius of the cable must be at least 10 times of its outer the diameter.

° Do not fix or bundle the cables inside the cable bear. The cables can be bundled
and fixed only at two unmovable ends of the cable bear.

e  Cables must not be wound or warped.
e  The space factor inside the cable bear must not exceed 60%.

e Do not mix cables of great difference in size. Otherwise, thick cables may crush thin
cables. If thick and thin cables need to be used together, place a spacer plate to
separate them.

Figure 3-27 Cable bear diagram

Cable bear

Cable
Cable end
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3.9 General Wiring Diagram

Figure 3-28 General wiring diagram

Servo drive

Host controller

TX+ 1 >+ |1
} - 42 L TX 2 E
Ré([3  1"pl RX[3
} RX- |6 / RX- | 6 E
v
Next slave é
X+ |1 TX+ | 1
ET* 2 / L Tx |2 E
RX[3 [V RX4[3
} RX- |6 / RX- | 6 E
v .
Note 1 é
24V
+24V power LT
Note 2 COM+§ "
Positive limit ~— ——" P-OT(DN)| 9 | 47k
switch
Negative limit |~ N-OT(DI2)[10 | 4.7kQ
switch
Pulse input |~ INHBIT(DI3)[34 | 4.7kQ
inhibited
FaultWarning | ~ ~ ALM-RST(DI4)| 8 4.7kQ
reset
Zero speed | ZCLAMP(DI5) 33 | 4.7kQ
clamp enabled
- 4.7kQ
Gain switchover | — GAIN-SEL(DI6)|32 ?@
4.7kQ
Touch probe | TouchProbe(DIg)} 31 ?—@
Home | HomeSwitch(DI9) | 30 4.7kQ
i ——
switch
Note 3
COM- |14
b1y
Second encoder
) A+ |43
[ A 42 J>
v
<[>‘< N\ B+ [38
! B- |36
iV/ >
3 /\i Z+ |41
H z |40 J>
Vo
P GND |29
GND [ T 1
GND
Note 4

AOT {p) ¥
Bi-directional
J7—< GND \/ 1 mA meter
AO2 A %
Bi-directional
J7—< GND v/ 1 mA meter
T s
S-RDY+(DO1+)
S-RDY-(DO1-)

L[ [

COIN+(DO2+)

COIN-(DO2- State output
Note 6
ALM+(DO3+)
ALM-(DO3-)
21, PAOY A\ Phase A
22)pao- |/
7 output
2 PBOt Phase B
23 |, PBO-
\/ output
18 PZO /A Phase Z
24 | PZ0-
i output
29 | GND
< N 1 GND
&
44 ) PZ-OUT
«——— Encoder phase Z
290GND  open-collector output
GND
5V
154 45y
29 Note 8
l—<< GND
GND

The shield of the PE is ¢
the housing of the conng

onnected to

2ctor.

Analog output: -10 to 10 V
Maximum output: <1 mA

Analog output: -10 to 10 V
Maximum output: < 1 mA

Encoder frequency-division
pulse differential output

Note 7
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3 Wiring

Note

1. The double-layer shielded 100M-Ethernet enhanced category 5 or better
network cable is recommended. Both direct-through or crossover Ethernet
cables are allowable.

2. Internal +24V power supply, voltage range: 20-28 V, maximum output
current: 200 mA

3. DI8 and DI9 are high-speed Dls. Use them according to their functions
allocated.

4. Use the shielded twisted-pair for fully closed-loop control, with both ends of
the shield tied to PE. Connect GND and signal ground of the host controller
reliably.

5. Use the shielded twisted-pair for AO circuit, with both ends of the shield tied
to PE.

6. Customers need to prepare the power supply for DOs, with voltage range
5-24 V. The DO terminals support 30 VDC voltage and 50 mA current to the
maximum.

7. Use the shielded twisted-pair as the encoder frequency-division cables, with
both ends of the shield tied to PE. Connect GND and signal ground of the host
controller reliably.

8. The internal +5 V power supply supports a maximum of 200 mA current.
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4 Operation and Display

Chapter 4 Operation and Display

4.1 Introduction to Keypad

Figure 4-1 Diagram of the keypad

EAN NS

18 sz\o P-\SSRG\‘ ;m;

00000

Drive model and barcode
Display

J J 7 < <
MODE A vV 44 SET

v Vv

v

The keypad on the servo drive consists of the 5-digit 7-segment LEDs and keys. The
keypad is used for display, parameter setting, user password setting and general
functions operations. When the keypad is used for parameter setting, the functions of the
keys are described as follows.

Table 4-1 Functions of keys on the keypad

Key Name Function Description
Switch between all modes.
MODE
Return to the upper-level menu.
: UP Increase the number indicated by the blinking digit.

‘v) DOWN Decrease the number indicated by the blinking digit.

<
SHIFT
<

Shift the blinking digit.

View the high digits of the number consisting of more than 5 digits.

Switch to the next-level menu.
SET

Execute commands such as storing parameter setting value.

4.2 Keypad Display

The keypad can display the running status, parameter, faults, and monitored information
during running of the servo drive.

Status display: Displays the current servo drive status, such as servo ready or
running.

Parameter display: Displays function codes and their values.
Fault display: Displays the fault and warnings occurring in the servo drive.

Monitoring display: Displays the current running parameters of the servo drive.
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4.2.1 Conversion Between Keypad Display and Host Controller Operation Objects

The mapping relationship between the parameter No. (decimal) displayed on the keypad
and the object dictionary operated on the host controller (hexadecimal, "index" and "sub-
index") is as follows:

Object dictionary index = 0x2000 + parameter group No.

Object dictionary sub-index = hexadecimal offset in the parameter group No. + 1

Keypad Display Object Dictionary Operated on the Host Controller
H00-00 2000-01h
H00-01 2000-02h
HO01-09 2001-0Ah
HO01-10 2001-0Bh
H02-15 2002-10h

The following parts only describes parameter display and setting on the keypad, and you
need to make conversion when performing operations through commissioning software
on the host controller.

4.2.2 Display Switchover

Figure 4-2 Switching between different display

Fault display
- O
SET MODE
fJ MdJDE Switch to
P o Status MODE | Parameter | 9°UP HoB Monitoring
ower-on » . . .
display < display < - display
A 9 \J 4
MODE MODE

After you set H02-32, the keypad switches over
the display automatically after motor rotation.

Motor static
e  After the power is on, the keypad enters the status display mode.

° Press key MODE to switch over between different modes, as shown in the
preceding figure.

° In status display mode, set 2002-21h and select the monitored parameters. When
the motor rotates, the keypad automatically switches over to monitoring display.
After the motor becomes stopped, the keypad automatically restores to status
display.

° In parameter display mode, set 2002-21h and select the parameters to be
monitored, and the keypad switches over to the monitoring display mode.

e  Once a fault occurs, the keypad immediately enters the fault display mode, and all
5-digit LEDs blink. Press key SET to stop blinking, and then press key MODE to
switch over to the parameter display mode.
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4.2.3 Status Display

Display Name Condition Meaning
The servo drive is in initialization
or reset state.
i Reset Moment at
e ‘em a» e Servo servo power- After initialization or reset is
'_ _’ '_ '_ initialization | ON completed, the servo drive
automatically switches over to
another state.
Initialization is The main circuit is not powered
nr completed. but | ©™ and the servo drive is
- P ., not ready for running. For
()N ] Servo not the servo drive
ready is not read details, refer to Chapter 9
4 Troubleshooting.
The servo drive is ready for
ry
,— Z:\?esiesnrlgad running, and waits for the S-ON
Servo ready y- signal from the host controller.
m The S-ON L .
- s bo signal is The servo drive is in running
ervo being
i i active. state.
Displays the current running
mode in hexadecimal.
] 1: PP
! 3: PV
1toA 4:PT
'-' Control mode 6: HM
" 8: CSP
9: CSV
A: CST
Displays the status of the
[} EtherCAT state machine.
[] 0to 8 0: No meaning
Communicaton 1: Initialization
'.' state 2: Pre-operational
'-' 4: Safe-operational
-
8: Operational
Port 1 PORT1 Steady off: No communication
connection connection is detected at
indication physical layer.
- Steady on: Communication
Port 0 connection has been established
connection PORTO at physical layer.

indication
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4.2.4 Parameter Display

The servo drive has 19 function groups based on parameter functions. The function code
can be located quickly based on the group it belongs to. For the parameter table, refer
to 12.4 Overview of Object Dictionary; for detailed parameter descriptions, refer to group
2000h in 7.3 Manufacturer Specific Parameters (Group 2000h).

Function Code Group

Display Name Description

XX: function code group
HXX.YY Function code group
YY: function code No.

For example, H02-00 is displayed as follows:

Display Name Description
- o= o> e 02: function code 4
’—' I —' 1 Function code H02-00 group
(NN NN .
00:function code No.

Display of Data of Different Lengths and Negative Number

m  With-symbol number of 4 digits and below and without-symbol number of 5
digits and below

Such a number is displayed with a single page (5 LEDs). The highest digit "-" indicates
the negative symbol.

For example, -9999 is displayed as follows:

~oood
Y R R R |
For example, 65535 is displayed as follows:
CCCJC
| R R B

m  With-symbol number of above 4 digits and without-symbol number of above 5
digits

The number is displayed in digits from low to high in pages. Each five digits are displayed
in a page.

The display method is: current page + value on current page. As shown in the following
figure, hold down SHIFT for more than two seconds to switch to the next page.

For example, -1073741824 is displayed as follows:

-101 -



4 Operation and Display

Figure 4-3 -1073741824 display operation diagram

Segment "" in the first left LED indicates the current page.

l

"_-,:,'_' SHIFT o —':’-,'_' SHIFT a - 1171
L. 1ac = 13 1 1L

Segment "." ON in the first left LED for low/middle 4 digits indicates the negative symbol.
Segment "-" ON in the second left LED for high 4 digits indicates the negative symbol.

For example, 1073741824 is displayed as follows:

Figure 4-4 1073741824 display operation diagram

Segment "" in the first left LED indicates the current page.

P00 s o 370U s | T 17
« 1ac Sl B B L

Decimal Point Display

Segment "." of the unit’s digit indicates the decimal point, and this segment does not

blink.
Display Name Content
1Inrnn : .
”_' '_'. '_' Decimal point 100.0
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Parameter Setting Display

Display Name Display Scenario Meaning
Done The parameter setting is
| ,— Parameter setting is completed and stored in the
‘mininln Pargmeter successiul 9% | servo drive. Then, the servo
- = = setting ' drive can execute other
completed operations.
F.Inlt
The parameter The servo drive executes
L 1 1 Parameter | injtialization function | parameter initialization. After
I, 1 1. restored is used (H02-31 = | initialization is completed, the
to default 1). control power is on again.
setting
When the user .
Error . The servo drive prompts
- password function
I_ —_— e (H02-30) is used, the entered password error, and
(I | Password ' .~ |you need to enter the correct
incorrect password entered is assword
incorrect. P '
= - Th.e one-key autg- =The one-key adjustment
- TunE adjustment function Lo .
I i . function is being used.
is used.
F l:l N FAIL One-key auto- One-key auto-adjustment
I 1 adjustment fails. fails.

4.2.5 Fault Display

The keypad displays the current or history faults and warnings. For analysis and
rectification of faults and warnings, refer to Chapter 9 Troubleshooting.

When a single fault or warning occurs, the keypad displays the fault or warning
code. When multiple faults or warnings occur, the keypad displays the fault code of

the highest level.

Set in 200B-22h the history fault to be viewed. View 200B-23h to display the select
fault or warning codes.

Set 2002-20h to 2 to clear information about latest 10 faults or warnings stored in

the servo drive.

For example, Er.941 is displayed as follows:

Display

Name

Content

- oo
[

I T |

Current warning
code

drive

Er: indicates fault or warning in the servo

941: fault or warning code
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4.2.6 Monitoring Display

Group 200Bh: Displays the parameters for monitoring the running status of the servo

drive.

Set 200B-21h (Default keypad display). After the servo motor runs properly, the keypad
switches over from servo status display mode to parameter display mode and displays the

parameters set in 200B-21h.

For example, if 200B-21h = 00, the keypad displays the value of 200B-01h when the ser-

vo motor speed is not 0.

The 200Bh display is described as follows:

Ref = Reference unit, Enc = Encoder unit

Function Parameter . . .
Code Name Unit Meaning Display Example
3000 RPM display:
SUUU
Actual motor It displays the actual motor == = =
HOB-00 speed RPM | speed after round-off, in
P unit of 1 RPM. -3000 RPM display:
~Jdririni
O Y
3000 RPM display:
il | 'l | 'l ! 'l |
Speed It displays the current _' _' —, -,
HOB-01 reFf)erence RPM | speed reference of the
servo drive. -3000 RPM display:
<~ Jdnririni
NN NN
100.0% display:
1
It displays the percentage | '_, '_', '_’
HOB-02 Internal torque 01% of the actual motor output
reference torque to the rated motor .
-100.0% display:
torque.
- i
(NN
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Function

Parameter

Code Name Unit Meaning Display Example
For example, if DI1 is low level
and DI2 to DI9 are high level:
The binary value is 110111110;
It displays the level states
of the nine DI terminals: The value of HOB-03 read by the
' background software is 446.
The upper LED segment . . .
ON indicates high level The keypad display is as follows:
(expressed by "1").
Monitored DI
HOB-03 | i otes - The lower LED segment D19 ‘ ‘ D'3 D”
ON indicates low level ‘ i i:i i:i i
(expressed by "0"). 0 '
HOB-03 value read by the 0 U 0 0 0 U 0 0 0
background software is a High High  High High High High High Low
decimal number. 11 11 1 1 1 0
Note: The IS620N does not have
DI7.
For example, if DO1 is low level
and DO2 to DO3 are high level:
It displays the level states The bi ue is 110:
of the five DI terminals: € binary value I1s ’
The upper LED segment The value of H]E)B-OS ljead by the
ON indicates high level background software is 6.
(expressed by 1). The keypad display is as follows:
Monitored DO
HOB-05 states - The lower LED segment
N DO2
ON indicates low level D03 ‘ DO1
(expressed by 0).
:) (a—)
HOB-05 value read by the U 0 U U ‘ i
background software is a 0 0 U 0
decimal number.
High High Low
1 1 0
1073741824 reference unit
display:
1 0
. 1gc
Absolute 0
position It displays the current SHIFT
HOB-07 | counter (32- Ref | absolute motor position — _‘ p—
bit decimal (reference unit). - [ | '_l
display) R R R B |
7/
SHIFT
- h 4
111
10
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Function Parameter . . .
Code Name Unit Meaning Display Example
It displays the current
motor mechanical angle
(p)-
The value 0 corresponds
to the mechanical angle 0°.
HOB-09 maximum value
) for incremental encoder: .
Mechanical encoder PPR x 4 — 1 10000p display:
angle
For example, HOB-09
HOB'Og i ’ — - - -
(starting from | P maximum value for 2500- | | | | | | | | |
the pulses of PPR incremental encoder ' '_’ '_' ,_' ,_,
home) is 9999.
HOB-09 maximum value for
absolute encoder: 65535
Actual mechanical angle =
HOB-09
x 360.0°
HOB-09 max. value +1
360.0° display:
Rotation angle It displays the current
HOB-10 | (electrical ° plays - =
angle) motor electric angle. _' ,_ NN
’ RN
3000 RPM display:
Soeed NN YNEN]
P . It displays the servo drive _' '_’ '_' '_'
corresponding speed corresponding to
HOB-11 o input RPM trf)e osition rzferenc?e ina
position . P . -3000 RPM display:
single control period.
reference
~Jdnrirnr
NN NN
100.0% display:
It displays the percentage
A I
HOB-12 vgrage oad 0.1% | of the average load torque = 1= ™
ratio to the rated motor torque ] ', ! ’, ! ', !
' (NN
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Function Parameter . . .

Code Name Unit Meaning Display Example
1073741824 reference unit
display:

1y 0
o e
Input position 0
reference It counts and displays the SHIFT
HOB-13 |counter (32- Ref | number of input position p— _‘ —
bit decimal references. NP l _l l '_'
display) ! [ B |
-/
SHIFT
NP2 ‘
2N ' , '
(N
10000 encoder unit display:
Egscict)iiir Encoder position deviation ,' ",, "" ,',, ,'
zeviation = Input position reference + e’ e’ ‘em’ e
HOB-15 Enc |sum (encoder unit) — Total
counter (32- J
. . encoder feedback pluses SHIFT
bit decimal .
. (encoder unit) A
display) . Mrmrn o
D I |
1073741824 encoder unit display:
It displays counts and
displays the pulses fed - ==
back by the servo motor ,"’-,' '-' '—,'
encoder (encoder unit). = - =
Feedback Note: SHIFT
pulse counter When an absolute encoder p— _‘ p—
HOB-17" | (32.bit decimal | =™ | motor is used, HOB-17 o 1270
display) indicates only the low B | R |
32-bit data of the motor
position. The actual motor SI—IIJFT
position is reflected by \
HOB-77 and HOB-79 = 1177
together. | I |
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Function Parameter . . .
Code Name Unit Meaning Display Example
429496729.5s display:
I 000
= 1L 0
@
Total power- [CHRSHIFT
on timpe (32- It displays counts and \
B R o Py = T Y
display) P ' S Y R N |
KAESHIFT
NP2 ‘
2N ,-' —'
I
4 4.60A display:
Phase current |0.01 It displays thg phase
HOB-24 . current effective value of - )
effective value |A the servo motor I "_’ ,_ (]
' N
311.0 V display rectified from 220
VAC:
rr 0 1 i
It displays the DC bus | ] [} | | ] |
HoB.26 |B I 01V voltage of the main circuit, = = ° =
B us voltage : that is, voltage between
terminals P, and (=). 537.0 V display rectified from 380
VAC
rr 1 1
Y Y I B N |
27°C display:
Module . It displays the temper.atgre
HOB-27 C of the power module inside = o= o
temperature . | ] ! |
the servo drive. 11 '— |
It sets the history fault to
be viewed.
0: Current fault 0: Current fault display
HOB-33 |Faultrecord |- 1: Last fault M
2: Last 2nd fault ] |
9: Last 9th fault
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Function Parameter . . .
Code Name Unit Meaning Display Example
If HOB-33 = 0, HOB-34 = Er.941,
It displays the fault code th'e current fault code is 941.
Fault code of selected by HOB-33. Display:
HOB-34 |selected fault |-
record When there is no fault, p— p—
HOB-34 display is "Er.000". '_ - '_' ,_' |
I I R R |
If HOB-34 = Er.941, HOB-35 =
107374182.4, the current fault
code is 941 and the total servo
running time is 107374182.4s
when this fault occurs.
It displays the total servo ',’—' '_' '—'
. running time when the = (N I
Time stamp fault displayed in HOB-34
HOB-35 |upon displayed | s oceurs. o
fault \
When there is no fault, = o= e
HOB-35 display is "0". + ! _' ! '_'
I R |
~/
SHIFT
NP A
111
(N
3000 RPM display:
It displays the servo NEEEEEE]
motor speed when the A0
Motor speed fault displayed in HOB-34
HOB-37 | upon displayed | RPM | 5curs.
fault -3000 RPM display:
When there is no fault,
HOB-37 display is "0". - o= o= o=
~Jdrirn
AN NNNN
It displays the winding
current effective value of |4 60 A display:
Motor phase U the servo motor phase U
0.01 | when the fault displayed i
HOB-38 | current upon when the tault displayed in - - -
displayed fault A HOB-34 occurs. I ,_' ’_ I
. Ny
When there is no fault,
HOB-38 display is "0".
It displays the winding
current effective value of | 4.60 A display:
Motor phase V the servo motor phase V
0.01 | when the fault displayed i
HOB-39 | current upon when the fault displayed in ’_" "_ '_'
displaved fault HOB-34 occurs. ! e
P . ooLou
When there is no fault,

HOB-39 display is "0".
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Function Parameter . . .
Code Name Unit Meaning Display Example
311.0 V display rectified from 220
VAC:
It displays the DC bus (] :’ 1 117
voltage of the main circuit 11 1 1 I,
Bus voltage when the fault displayed in
HOB-40 |upon displayed |V HOB-34 occurs.
fault 537.0 V display rectified from 380
When there is no fault,
’ ) VAC
HOB-40 display is "0".
e i
| R B |
It displays the high/ HOB-41 = 431 display:
level state of the nine
DI terminals when the DI8 DI6 D|4 DI2
4 fault displayed in HOB-34 DI DI5 | D3| DN
occurs. @i i:) iT i@i i@i
Input terminal I .
The viewing method is the
HOB-41 S'.:ate upon ) same as that of HOB-03. U U U o @ o <:>
displayed fault
When there is no fault, High High High Low High High High High
HOB-41 displays that all v oo
DI terminals is low level,
corresponding to the Note: The IS620N does not have
decimal value 0. DI7.
It displays the high/
level state of the five .
DO terminals when the HOB-42 = 3 display:
fault displayed in HOB-34
occurs. DO2
Output D03 ‘ DO1
terminal state The viewing method is the — ﬁ i:i
HOB-42 . -
0 upon displayed same as that of HOB-05. U:ﬂ Hcﬂ U U U
fault When there is no fault, Lﬂ U:ﬂ 0 U 0 , 0 U
HOB-42 displays that all Low HighHigh
DO terminals is low level, o 1 1
corresponding to the
decimal value 0.
10000 reference unit display:
Position N o ,—‘ ,_’ ,—, ,—'
deviation Position deviation = Input o I I | I I I I
counter (32- position reference sum = ‘= ‘e’ ==l ==
HOB-53 | pit decimal Ref | (reference unit) — Total 0
display) encoder feedback pluses SHIFT
(reference unit) — ‘_ p—
~nnr
A I |
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Function Parameter . . .
Code Name Unit Meaning Display Example
3000.0 RPM display:
rrrnrnn
s L
J
SHIFT
A
= !
| -'
HOB-55 Actual motor | 0.1 It displays the actual motor
speed RPM |speed, in unit of 0.1 RPM. |_3000.0RPM
rirnran
= Lrog
J
SHIFT
A
s S
] _'
311.0 V display rectified from 220
VAC:
'l | B I I | 'l |
Control bower It displays the DC bus -' -' , " _'
HOB-57 bus voltz R 0.1 V | voltage of the input control
9 power after rectification. 537.0 V display rectified from 380
VAC
rr 1 ini
[ Y B I N |
Example: -2147483648 encoder
unit
L L'l L
~ J0 0
Mechanical It displays the low 3.2-b|t 0
absolute data of the mechanical SHIFT
HOB-58 osition (low Enc |position feedback (encoder _‘ —
22 bits) unit) when the absolute o Loy
encoder is used. a 1 1 1 (]
~/
SHIFT
NP A
2N - —' ,
L 1
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Function Parameter . . .
Code Name Unit Meaning Display Example
i i - Example: -1 encoder unit
Mechanical It.dlsplays the high 32 ' p
absolute bit data of the mechanical
HOB-60 . . Enc |position feedback (encoder
position (high . ]
. unit) when the absolute -
32 bits) . |
encoder is used. =5
1073741824 reference unit
display:
| 'I_l ,_l 0l
It displays the position + I —, - J
. reference counter before
Real-time L . -
inout position divided or multiplied by SHIFT
HOB-64 putp Ref | the electronic gear ratio. It 3
reference .. . - == ==
4 counter is irrelative to the current ol ' _' , '_,
servo state and control " | N |
mode.
~/
SHIFT
T, A
| 111
10
Example: 32767r
[ I R
Number of It displays the number of + : ,—' , :
HOB-70 |absolute r piay
absolute encoder turns. 0
encoder turns SHIFT
A
‘ |
‘ JC
Example: 8388607 encoder unit
Absolute "-—" "—' ',-" "
encoder It displays the single-turn = e et
HOB-71 |single-turn Enc |position feedback of the
position absolute encoder. SJFT
feedback _‘ p——
o [ |
o
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Function

Parameter

Code Name Unit Meaning Display Example
Example: -2147483648 encoder
unit

JC o0
= L 10
-
Absolute It displays the low 32- O
position (low bit data of the position SHIFT
HOB-77 |32 bits) of Enc P
feedback of the absolute - —
absolute encoder - ,_' | ,_' |
encoder ' ‘ | I
-/
SHIFT
ST A
N R |
C o
Example: -1 encoder unit
Aosolute It displays the high 32- P
position (high bit data of the position
HOB-79 |32 bits) of ENC | feedback of the absolute ]
absolute -
encoder. v [}
encoder ==
Example: -2147483648 encoder
unit
L I |
o 0
It displays the low 32- =
Rotating load bit data of the position D
. . SHIFT
single-turn feedback of the rotating
HOB-81 " Enc
position (low load when the absolute '_' —, 11 '—'
32 bits) system works in rotating == ] '—'
mode. -
~
SHIFT
T A
‘ - —' '
L
It displays the high 32- Example: -1 encoder unit
Rotating load bit data of the position
single-turn feedback of the rotating
HOB-83 position (high ENC | 5ad when the absolute - I
32 bits) system works in rotating ‘ [}

mode.
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Function Parameter . . .

Code Name Unit Meaning Display Example
Example: 1073741824 reference
unit

1 e
o e
It displays the position 0
Rotating load feedback of the rotating SHIFT
HOB-85 |single-turn Ref |load when the absolute p— _‘ p—
position system works in rotating NP l _l l '_'
mode. a | _’ I !
-/
SHIFT
NP2 ‘
2N ' , '
(N

4.3 Parameter Setting

There are two methods of setting parameters:
e  On the host controller (preferred)
e Via the keypad

Note that parameters are set in hexadecimal on the host controller, and in decimal on the
keypad.

For details on the parameters, refer to Chapter 7 Details of Object Dictionary. The following
figure shows the keypad operation of switching the position control mode to the speed
control mode after the power is on.

Figure 4-5 Keypad operation of parameter setting

Servo status display '_’
Servo ready '_ '
= J
0 MODE
MODE
A
. = o) —
Function code ] [] uP
group display H ,-”, " d H,' ',':,
; = =
J
MODE| |SET
v
Function code ' ' '_, 7 '_' '_'
No. display '-" ',- ' ', ' N
J
SET
Parameter ' DO#VN '-’
value display ' ' ' MO%)E
J
SET
A
Parameter setting '
completed ,-' ,-' I-' '-
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MODE: Switch the display mode and return to the upper-level menu.
UP/DOWN: Increase or decrease the value of the current blinking digit.
SHIFT: Shifting the blinking digit.

SET: Store the current setting value or switch to the next-level menu.

After parameter setting is completed, that is, "Done" is displayed, press key MODE to
return to the parameter group display (H02-00).

4.4 User Password

After the user password function (H02-30) is enabled, only the authorized user has the
parameter setting rights; other operations can only view the parameters.

Setting User Password

The following figure shows the operation procedure of setting the password to "00001".

Figure 4-6 Keypad operation of user password setting

Power-on
{ ,'-' -, :’ '-' View value of
'-' L’ C. _’ ’_' H02-30
mnrnnrn \—/l Last digit Display — . - - o
'_’ ,_' ,_' ,_' !_" blinking? REEE "
l 9 "SET"
T - - -
'_' '—' '—' '—' , Enter preset ' ’ ,—' ' ' ‘—' , '
'—' ,—' '-' ,—' | Set password password '_' '_’ '_' '_, '_'
/I\
seT "SET"
p— - i Display ’: — e = ==
crY5Y | et Crroi
Power-on again
Password Display _’ - ':
take effect "Done" '_’ '_’ '_, '_
l "MODE"
Y Return to
End H02-30
display
Note *1: If the last digit does not blink, password protection is enabled. If the last

digit blinks, password protection is disabled or the correct password has been
entered.

When modifying the user password, enter the correct password so that you

have the rights of parameter setting. Enter H02-30 again, and you can set a
new password according to the method described in the preceding figure.
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Canceling User Password

Enter the existing user password, and set H02-30 to "00000". Then, the user password is

cancelled.

4.5 Common Functions

4.5.1 Jog Running

When using the jog function, set the S-ON signal inactive. Otherwise, this

& CAUTION function cannot be used.

Use the jog running function to perform trial running on the servo motor and drive.

Operation Method

Figure 4-7 Keypad operation of jog running setting

( Start ) '_’__",
I I O I |

-

T

Power-on an’ e
A
Enter HOD-11 v SI?I’ ,
setting interface p— - - e
1 _1nrini
N I Iy
3 71N
D'Sg:)aeyeg'(tlf:')Jog sﬁ)lFT/UP
S 7
1 _1rini
‘ o0
Set and display jog 71N
speed 9
SET
"UP/DOWN" - -
‘ | Ll

i " " C__J
irl?(li?g;?i);lg\]nowcﬁo‘r , , ' , _,

energized and jog
function enabled

"SET"

A

Make motor rotate
forward/reverse (*2)

"UP/DOWN"

End
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Note *1: Press key UP or DOWN to increase or decrease the motor speed for the jog
running. If the system exits jog running, the motor speed restores to the initial
value.

*2: Press key UP or DOWN to make the servo motor rotates in forward or
reverse direction. After you release the key, the servo motor stops running
immediately.

Exiting Jog Running

Press key MODE to exit the jog running and return to the upper-level menu.

4.5.2 Forced DI/DO Signal

The DI and DO signals can be allocated with functions by setting group HO3 and H04
parameters via keypad or host controller communication. Then, the host controller can
control functions of the servo drive via DIs and the servo drive outputs DO signals to the
host controller.

The servo drive also provides the forced DI/DO signal function. The forced DI signal can
be used to test the DI function of the servo drive, and the forced DO signal can be used
to check DO signal connection between the host controller and the servo drive.

When forced DI/DO is used, the logics of both physical DIs and VDIs are determined by
forced input.

Forced DI Signal

After this function is enabled, all DI levels are controlled by forced input (HOD-18), and
are irrelative to the external DI signal state.
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m  Operation method

Figure 4-8 Forced DI signal setting procedure

Start

A

Set DI functions and
logics in group HO3

4

Set HOD-17to 1 or 3
to enable forced DI

4

Set HOD-18 to set
forced Dl level

4

Monitor DI levels via

HOB-03
4
End
Relevant parameters:
Function | Parameter . . Effective
Code Name Setting Range Function | Property Time Default
0: Disabled
1: Forced DI enabled,
forced DO disabled Select the
Forced DI/ forced During .

HOD-T 1 bo setting | 2: Forced DO enabled, | pjpo running Immediate 0
forced DI disabled function.
3: Forced DI and DO
enabled

HOD-18 sets the forced DI level. The keypad displays the value in hexadecimal, and
needs to be converted to binary for viewing: "1" indicating high level and "0" indicating

low level.

Group HO3 parameters set the DI logics. HOB-03 monitors the DI level states. The value
displayed on the keypad is directly the level and that read from the background software

is a decimal number.
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Example:

If it is required that the DI1 function is valid and functions allocated to DI2 to DI9 are
invalid (all the Dls are low level active), set as follows:

"1" indicates high level and "0" indicates low level, and the binary value is 11111110,
corresponding to hexadecimal 1BE. Set HOD-18 to "1BE" on the keypad.

Figure 4-9 Setting HOD-18

1
NN

-
—

—

[ ] L)
7/
SET
v
C ]
[
100
1011 1 1] l1 1 1 o] Level
DI9 DI8 DI6 DI5 DI4 DI3 DI2 DM

Monitor the DI level states via HOB-03 as follows:
If DIs are normal, HOB-03 display value is always the same as HOD-18 display value.

That is, DI1 is low level and DI2 to DI9 are high level on the keypad display, and HOB-
03 value read from the background software is 510 (decimal).The keypad display is as
follows:

Figure 4-10 DI level states in HOB-03

DI8 Dl6 Dl4 DI2

DI9 D‘I5 ‘ D‘I3 ‘
(a—) (a—) (—) (—) (—
i i NININ
0
High High High High High High High Low

MMS

m  Exiting forced DI function

This function is not retentive upon power-off. Normal DI functions are restored after
power-on again, or you can set HOD-17 to 0 to switch back to normal DI mode.
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Forced DO Signal

After this function is enabled, all DO levels are controlled by forced output (HOD-19), and
are irrelative to the external DI signal state.

& In applications where the servo motor drives the vertical axis, when the
WARNING brake output signal (FunOUT.9: BK, brake output) is active, the brake will be
released and the load may fall. Take protection measures against falling on
the machine.

m  Operation method

Figure 4-11 Forced DO signal setting procedure

Start

Set DO functions and
logics in group HO4

Set HOD-17to2or 3
to enable forced DO

Set HOD-19 to enable
forced DO functions

\ 4

Monitor DO levels via
HOB-05

End

HOD-19 sets whether the forced DO functions are valid. The keypad displays the value in
hexadecimal, and needs to be converted to binary for viewing: "1" indicating DO function
valid and "0" indicating DO function invalid.

Group HO04 parameters set the DO logics. HOB-05 monitors the DO level states. The
value displayed on the keypad is directly the level and that read from the background
software is a decimal number.
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Example:

If it is required that the DO1 function is invalid and functions allocated to DI2 and DI3 are
valid, set as follows:

"1" indicates DO function valid and "0" indicates DO function invalid, and the binary value
is 110, corresponding to hexadecimal 6. Set HOD-19 to "6" on the keypad.

Figure 4-12 Setting HOD-19

L
I

(S
_—
‘l

—

1 1 0 | Function

DO3 DO2 DO1

Monitor the DO level states via HOB-05 as follows:

If the logics of all three DOs are low level active, DO1 is high level and DO2 and DO3
are low level, the corresponding binary is 001 and the value read from the background
software is 1 (decimal). The keypad display is as follows:

Figure 4-13 HOB-05 display when all DOs are low level active

DO?OZDO'I
& 5 5
L0 J

OO0 "0 OO0 CDoTo

Low Low High
0o 0 1

If the logics of all three DOs are high level active, DO1 is low level and DO2 and DO3
are high level, the corresponding binary is 110 and the value read from the background
software is 6 (decimal). The keypad display is as follows:
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Figure 4-14 HOB-05 display when all DOs are high level active

DO2
D03 ‘ DO1

7 7
000000000

m  Exiting forced DO function

This function is not retentive upon power-off. Normal DO functions are restored after
power-on again, or you can set HOD-17 to 0 to switch back to normal DO mode.

3) Forced DO via communication

After this function is enabled, all DO levels are controlled by 60FE-01h (Physical output),
and are irrelative to the external DO signal state.

Caution:

In applications where the servo motor drives the vertical axis, when the brake output
signal (DO function 9: BK) is active, the brake will be released and the load may fall.
Take protection measures against falling on the machine.

a. Operation method

Figure 4-15 Procedure of setting forced DO signal via communication

L1C
L2C

Screw
~Pa

-~

When 200D-12h is set to 4, the DO levels are set in 60FEh via communication, irrelative
to the internal DO states of the servo drive.
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Bit | Related DO 60FE-02h (Bit Mask) 60FE-01h (Physical Outputs)
16 DO1 1: DO1 forced output enabled DO1 forced output (0:0ff, 1:0n)
17 DO2 1: DO2 forced output enabled DO2 forced output (0:0ff, 1:0n)
18 DO3 1: DO3 forced output enabled DO3 forced output (0:0ff, 1:0n)

Note When 200D-12h = 4, if a certain bit among 60FE-02h Bit16 to Bit18 is 1, the

corresponding forced DO is off.

HOB-05 monitors the DO level states. The value displayed on the keypad is directly the
level and that read from the background software is a decimal.

For example, if DO1 to DO3 levels are set via communication, and DO1 is low level and
DO2 and DO3 are high level, the setting is as follows:

200D-12h = 4, set 60FE-02h to 0x00070000 and 60FE-01 to 0x00060000. The DO level
states monitored in HOB-05 are displayed as follows:

Figure 4-16 HOB-05 display at DO controlled via communication

DO2
DO3 ‘ DO1

6084

0

b. Exiting forced DO function

High High Low
1 1 0

This function is not retentive upon power-off. After power-on again, normal DO functions
are restored, or set HOD-17 to 0 to switch back to normal DO mode.
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Chapter 5 Communication Network Configuration

Figure 5-1 EtherCAT configuration flowchart

.

Y
) o See the related files of
Import XML file - ==~~~ -~~~ the host controller.
A
Set system parameters | -~~~ —— —~ o Refer to section 5.2.
Y
Configure communication | - o Referto section 5.3.
parameters
4
Configure PDO -~~~ S -~ e Referto section 5.3.4.

o Observe the communication
Switch on remote node -------- - status according to the status
display in section 5.3.7.

e
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5.1 Overview of EtherCAT Protocol

EtherCAT features high-performance, cost-effective and flexible use. It is applicable to
industrial field high-speed 1/0 network, and adopts standard Ethernet physical layer with
twisted pair or optical fiber (100Base-TX or 100Base-FX) as the transmission media.

e An EtherCAT system includes the master and slave; the master requires a common
network adapter, and the slave requires a special slave control chip, such as
ET1100, ET1200, and FPGA.

e  EtherCAT can process data at the I/O layer, without any sub-bus or gateway delay.

e One system manages all devices, including input/output device, sensor, executor,
drive, and display.

e  The transmission rate: 2 x 100 Mbit/s (high-speed Ethernet, full duplex mode).

e  The synchronization jitter is smaller than 1 us when two devices have a distance of
300 nodes and 120 m cable length.

e The update time is:
256 digital 1/0s: 11 us
1000 digital 1/0s distributed in 100 nodes:30 ys = 0.03 ms
200 analog I/Os (16-bit): 50 ps, sampling rate 20 kHz
100 servo axes (8 byte IN+OUT for each): 100 ys = 0.1 ms
12000 digital 1/0: 350 ps

To support devices of various types and wider applications, EtherCAT-based application
protocols are established:

e  CANopen over EtherCAT (CoE)

e  Safety over EtherCAT (SoE, servo drive safety compliant with IEC 61800-7-204)
e  Ethernet over EtherCAT (EoE)

e  File over EtherCAT (FoE)

The slave only needs to support the suitable application protocol.
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Figure 5-2 EtherCAT networking diagram

MAXRTU: §

PLC (AM600)
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5.2 System Parameter Setting

Set the parameters of the servo drive so that it can access the EtherCAT fieldbus network

correctly.
OD | OD Sub- .
Index index Name Setting Range Default
0 to 8: Reserved
2002 01h Control mode 9
9: EtherCAT bus control mode
0:Not update
1:Store 2000h series object dictionary written via
Update function | communication (including RS232 and EtherCAT)
code values to EEPROM
200C OEh written Vl,a . 2:Store 6000h series object dictionary written 3
communication . L . .
to EEPROM via communication (including only EtherCAT) to
° EEPROM
3:Store 2000h and 6000h series object dictionary
written via communication (including only
EtherCAT) to EEPROM
Note Set 200C-0Eh properly to store the required parameters. Otherwise, these
parameter restore to the default setting after power-on again.
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5.3 EtherCAT Communication Basis

5.3.1 Specifications

Item Specifications

Communication protocol IEC 61158 Type 12, IEC 61800-7 CiA 402 Drive Profile
SDO SDO request, SDO response
PDO Variable PDO mapping

Profile position mode (PP)

Profile velocity mode (PV)
Application

Profile torque mode (PT)
layer

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

Maximum distance 100 m
layer 5

Interface RJ45%2 (INT, OUT)

5.3.2 Communication Structure

Multiple protocols can be transmitted using EtherCAT. The IEC 61800-7 (CiA 402) drive
profile is used for the IS620N.

The following figure shows the EtherCAT communication structure at CANopen
application layer.

Figure 5-3 EtherCAT communication structure at CANopen application layer

Application layer Object dictionary
CoE
EtherCAT
state machine [ SDO J [ PDO ]

t Register J { Mailbox }t Process dataJ

ESC DPRAM

Data link layer

( Physical layer J
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The object dictionary in the application layer contains parameters and application data as
well as information on the PDO mapping between the process data servo interface and
Servo Drive application.

The process data object (PDO) consists of objects in the object dictionary that can be
mapped to the PDO. The contents of the process data are defined by the PDO mapping.
Process data communications cyclically reads and writes the PDO.

Mailbox communications (SDO) uses asynchronous message communications where all
objects in the object dictionary can be read and written.

5.3.3 State Machine

The following figure shows the state transition diagram of the EtherCAT state machine.

Figure 5-4 EtherCAT state machine

Init

Pre-Operational (S)

AN
o) (F’S)ﬂ W (sP)

(OP) Safe-Operational

(So)ﬁ T (03)

Operational

The EtherCAT state machine must support four states and coordinates the state
relationship between the master and slave applications during initialization and operation.

The four states are: Init (1), Pre-Operational (P), Safe-Operational (S), and Operational
(0).

Transition from Init state to Operational state must be in the sequence of Init, Pre-
Operational, Safe-Operational, and then Operational step by step. In transition from
Operational state to Init state, certain steps can be skipped. The following table lists the
state transition and initialization process.
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State and

Transition Ol
Init (1) No communication is available in the application layer, and the master can
only read and write the EtherCAT slave controller (ESC) register.
The master configures the slave addresses, mailbox, and distributed clock
IP (DC).

The master requests the Pre-Operational state.

Pre-Operational

P)

Mailbox communications in application layer (SDO)

The master uses data mapping of the mailbox initialization process.
The master configures the SM channel

PS
The master configures the FMMU.

The master requests the Safe-Operational state.

Safe-Operational | Process data communication is available, but the system allows only input
(S) and inhibits output (SDO, TPDO).

SO The master sends valid output data to request the Operational state.

Both input and output are valid.
Operational (O) | Mailbox communication can still be used.

(SDO, TPDO, RPDO) 5

5.3.4 Process Data Object (PDO)

PDO data is transmitted in the producer-consumer model. PDO is distinguished in
transmit-PDO (TPDO) and receive-PDO (RPDO). The slave receives commands from
the master through RPDO and sends its status to the master through TPDO.

RxPDO:
Control word, target position etc.

Master Slave

TxPDO:
Status word, position feedback etc.

1. PDO mapping parameters

The PDO mapping indicates the mapping for application objects (realtime process
data) between the object dictionary and PDO. 1600h to 17FFh are RPDOs, and 1A00h
to 1BFFh are TPDOs. The IS620N provides 6 RPDOs and 5 TPDOs, as listed in the
following table.

RPDO 1600h Variable mapping
(6) 1701h to 1705h Fixed mapping
TPDO 1A00h Variable mapping
(5) 1B01h to 0x1B04h Fixed mapping
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a. Fixed PDO mapping
The 1S620N provides 5 fixed RPDOs and 4 fixed TPDOs.

The following table lists the typical instances of RPDOs and TPDOs.

Control Mode PP CSP

Mapping objects (3, 8 bytes)
1701h 6040h (Control word)
(RPD0O258) 607Ah (Target position)
60B8h (Touch probe function)

Mapping objects (8, 24 bytes)
603Fh (Error code)
6041h (Status word)

6064h (Position actual value)
1B01h

(TPDO258)

6077h (Torque actual value)

60F4 (Following error actual value)
60B9 (Touch probe status)

60BA (Touch probe pos1 pos value)
60FD (Digital inputs)

Control mode PP PV PT CSP CSV CST

Mapping objects (7, 19 bytes)
6040h (Control word)

607Ah (Target position)
1702h 60FFh (Target velocity)
(RPDO259) 6071h (Target torque)

6060h (Modes of operation)
60B8h (Touch probe function)
607Fh (Max profile velocity)

Mapping objects (9, 25 bytes)
603Fh (error code)
6041h (Status word)

6064h (Position actual value)
1B02h 6077h (Torque actual value)
(TPDO259) 6061h (Modes of operation display)
60B9 (Touch probe status)

60BA (Touch probe pos1 pos value)
60BC (Touch probe pos2 pos value)
60FD (Digital inputs)
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Control mode

PP PV CSP CSV

1703h
(RPDO260)

Mapping objects (7, 17 bytes)

6040h (Control word)

607Ah (Target position)

60FFh (Target velocity)

6060h (Modes of operation)

60B8h (Touch probe function)
60EOh (Positive torque limit value)
60E1h (Negative torque limit value)

1B03h
(TPDO260)

Mapping objects (10, 29 bytes)

603Fh (error code)

6041h (Status word)

6064h (Position actual value)
6077h (Torque actual value)

60F4 (Following error actual value)
6061h (Modes of operation display)
60B9 (Touch probe status)

60BA (Touch probe pos1 pos value)
60BC (Touch probe pos2 pos value)
60FD (Digital inputs)

Control mode

PP PV PT CSP CSV CST

1704h
(RPDO261)

Mapping objects (9, 23 bytes)

6040h (Control word)

607Ah (Target position)

60FFh (Target velocity)

6071h (Target torque)

6060h (Modes of operation)
60B8h (Touch probe function)
607Fh (Max profile velocity)
60EOh (Positive torque limit value)

60E1h (Negative torque limit value)

1B02h
(TPDO259)

Mapping objects (9, 25 bytes)

603Fh (Error code)

6041h (Status word)

6064h (Position actual value)
6077h (Torque actual value)

6061h (Modes of operation display)
60B9 (Touch probe status)

60BA (Touch probe pos1 pos value)
60BC (Touch probe pos2 pos value)
60FD (Digital inputs)
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Control mode

PP PV CSP CSV

1705h
(RPD0262)

Mapping objects (8, 19 bytes)

6040h (Control word)

607Ah (Target position)

60FFh (Target velocity)

6060h (Modes of operation)

60B8h (Touch probe function)
60EOh (Positive torque limit value)
60E1h (Negative torque limit value)
60B2h (Torque offset)

1B04h
(TPDO261)

Mapping objects (10, 29 bytes)

603Fh (Error code)

6041h (Status word)

6064h (Position actual value)
6077h (Torque actual value)

6061h (Modes of operation display)
60F4 (Following error actual value)
60B9 (Touch probe status)

60BA (Touch probe pos1 pos value)
60BC (Touch probe pos2 pos value)

606C (Velocity actual value)

b. Variable PDO mapping

The 1S620N provides one fixed RPDO and one fixed TPDO.

Variable PDO

Index

Max Number of
Mapping Objects

Max Byte
Length

Default Mapping Object

RPDO1

1600h 10

40

6040h (Control word)
607Ah (Target position)
60B8h (Touch probe function)

TPDO1

1A00h 10

40

603Fh (Error code)

6041h (Status word)

6064h (Position actual value)

60BC (Touch probe pos2 pos value)
60B9 (Touch probe status)

60BA (Touch probe pos1 pos value)
60FD (Digital inputs)




5 Communication Network Configuration

2. Sync Manager PDO Assign

Several PDO mapping objects are included during EtherCAT cyclic data communication.
The CoE defines the PDO mapping object list of the sync manager with 0x1C10 to
0x1C2F. The Sync manager PDO assignment objects describe how these PDOs are
related to the Sync Manager.

The 1S620N supports one RPDO and one TPDO assigned for the sync manager, as
described in the following table.

Index Sub-index Content
0x1C12 01h One of 0x1600 and 0x1701 to 0x1705 used as the actual RPDO
0x1C13 01h One of 0x1A00 and 0x1B01 to 0x1B04 used as the actual TPDO

3. PDO configuration

PDO mapping parameters include the indicators of process data for PDOs, including
index, sub-index and mapping object length. The sub-index 0 indicates the number (N)
of mapping objects in the PDO; the maximum length of each PDO is 4*N bytes; and one
or multiple objects can be mapped. Sub-indexes 1 to N indicate the mapping content,
defined as follows:

Bit 31 | 16 15 | ... 8 7 | ... 0
Meaning | Index Sub-index Object
length

The index and sub-index together defines the position of an object in the object
dictionary. The object length indicates the bit length of the object, in hexadecimal, as
follows:

Object Length Bit length

08h 8-bit
10h 16-bit
20h 32-bit

For example, the mapping parameter of the 16-bit control word 6040h-00 is 60400010h.
Use the following procedure for PDO mapping:

1. Invalid PDO

Write 0 in sub-index 00h of 1C12h (or 1C13h).

Clear the original mapping content. All the original mapping content of the PDO is cleared
when 0 is written in sub-index 00h of the mapping object.

Write the PDO mapping content. Write content in sub-indexes 1 to 10 according to the
preceding mapping definition.

Write the total number of PDO mapping objects. Write the number of mapping objects in
sub-index 0 of the mapping object.
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2. Valid PDO
Write 1 in sub-index 00h of 1C12h (or 1C13h).

Configure the PDO only when the ESM is in Pre-operation state ("2" displayed on the
keypad). Otherwise, an error is reported.

PDO configuration parameters must not be stored in EEPROM. Configure the mapping
objects again after each power-on. Otherwise, the mapping objects are default servo
drive parameters.

An SDO fault code is returned when the following operations are performed:
Modify PDO parameters in non pre-operational state.

Write a value outside 1600/1701 to 1705 in 1C12h, a value outside 1A00/1B01 to 1B04
in 1C13h.

5.3.5 Service Data Object (SDO)

EtherCAT SDO is used to transfer non-cyclic data, such as communication parameter
configuration, and servo drive running parameter configuration. The CoE service type
includes: 1) emergency message, 2) SDO request, 3) SDO response, 4) TxPDO, 5)
RxPDO, 6) remote TxPDO transmit request, 7) remote RxPDO transmit request, 8) SDO
information.

The 1S620N supports 2) SDO request and 3) SDO response.

5.3.6 Distributed Clock (DC)

The DC enables all EtherCAT devices to have the same system time and implement
synchronization between the devices. A slave produces the synchronization signal
according to the synchronized system time. The IS620N supports only the DC
synchronization mode. The synchronization cycle is determined by SYNCO. The cycle
varies according to the motion mode.



5 Communication Network Configuration

5.3.7 Indication

Figure 5-5 Status indication diagram

Control mode

: Profile position

: Profile velocity

: Profile torque

: Homing mode

: Cyclic synchronous position

PORT1 connection : Cyclic synchronous velocity
indication A: Cyclic synchronous torque

A !

I R
UU'I'I'U'I
oo —

PORTO connection Communication status:

© 000w

indication 0: No meaning Servo status:
1: Init Nr: not ready
2: Pre-operational ry: ready 5
4: Safe-operational rn:run

8: Operational

Note *: No value or 0 is written in 6060h.

1. Communication connection status

Two LED segments are used to indicate the connection status of two RJ45 ports, as
shown in the preceding figure.

Segment off: No communication layer is detected in physical layer.
Segment on: Communication connection is set up in physical layer.
2. Communication status

The 2nd left LED indicates the ESM status of the slave, as described in the following

table.
Status SDO | RPDO | TPDO Description Keypad Display
Init No | No | No |Communication 1, LED on
initialization
Network configuration o )
Pre- Yes No No |initialized 2, LED blinking at interval of
Operational 400 ms
SDO used
Safe- SDO and TPDO used 4, LED blinking at interval of
Overational Yes No Yes |Distributed clock mode 1200 ms, on for 200ms and
P used off for 1000 ms
Operational | Yes Yes Yes | Normal operational state 8, LED on
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3. Control mode display

The 3rd left LED indicates the control mode of the servo drive, as described in the
following table.

Modes of operation (6060h) Keypad Display

1: Profile position mode 1

3: Profile velocity mode

4: Profile torque mode

6: Homing mode

8: Cyclic synchronous position mode

9: Cyclic synchronous velocity mode

>|© | 0| o M| w

10: Cyclic synchronous torque mode

4. Servo status display

The 4th and 5th left LEDs indicate the running status of the slave, as described in the
following table.

Status Description Keyapd Display

5 Reset Initialization reset

Initialization is completed;
the control power is
Not ready turned on, but the main nr

power is still off.

ry

The display "y" blinks when the motor speed is not 0.
The main power is turned
off, but the S-ON signal
Ready | s inactive.

When the communication layer is in Pre-operational
or Safe-operational state, the blinking frequency is the
same as that of the display "2" or "4" (communication
status).

When the communication layer is in Init or Operational
state, the blinking frequency is 2 Hz.

m

The display "n" blinks when the motor speed is not 0.
The S-ON signal is
active, and the motor is
energized.

When the communication layer is in pre-operational
or safe-operational state, the blinking frequency is the
same as that of the display "2" or "4" (communication
status).

Run

When the communication layer is in Init or Operational
state, the blinking frequency is 2 Hz.

5.3.8 CiA402 Overview

The IS620N runs in the specified status only when it is instructed according to the
flowchart defined in CiA402.
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Figure 5-6 CiA402 state machine switchover diagram

Start i
Stop at fault
Initialization l
Fault

No fault

Ready

Wait to switch on
A

Quick stop

Running

The states are described in the following table.

Initialization of the servo drive and self-check have been done.

Initialization
Parameter setting or drive function cannot be implemented.
No fault exists in the servo drive or the fault is eliminated.
No fault
Parameter setting of the servo drive is allowed.
The servo drive is ready.
Ready
Parameter setting of the servo drive is allowed.
Wait to The servo drive waits to switch on.
switch on Parameter setting of the servo drive is allowed.
The servo drive is in normal running state; a certain control mode is enabled; the
Running motor is energized, and rotates when the reference is not 0.
Parameters with the setting condition of "during running" can be set.
The quick stop function is enabled, and the servo drive executes quick stop.
Quick stop

Parameters with the setting condition of "during running" can be set.

Stop at fault

A fault occurs, and the servo drive stops.

Parameters with the setting condition of "during running" can be set.

Fault

The stop process is completed, and all the drive function are inhibited. Parameter
setting is allowed for users to eliminate faults.
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5.3.9 Basic Features

1. Interfaces

The EtherCAT cables are connected to the network ports (including IN and OUT) with
metal shield of the servo drive. The electric characters are compliant with IEEE 802.3
and I1SO 8877 standards.

1 8 1 8
IN out
Pin Definition Description
1 TX+ Data transmit+
2 TX- Data transmit-
3 RX+ Data receive+
5 4 NULL Null
5 NULL Null
6 RX- Data receive-
7 NULL Null
8 NULL Null

2. Topology connection

The EtherCAT features flexible topological structure, as shown in the following figures.

Linear Connection

Master

1 8 1 8 1 8 1 8 1 8 1 8

¥ e e
IN ouT IN out IN ouT
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Redundancy Ring Connection

Master
1 8 1 8

118 1 8 1 8 1 8 1 8 11 8
IN out IN ouT IN ouT
3. Communication cable 5

Ethernet Category 5 (100BASE-TX) network cable or high-strength shielded network
cable is used as the EtherCAT communication cable, with length smaller than 100 m.

4. EMC standard
The servo drive complies with the following standards:

e |IEC/EN61800-3: 2004(Adjustable speed electrical power drive systems---part 3:
EMC requirements and specific test methods)

e China GB/t12668.3
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6 Control Modes

Chapter 6 Control Modes

The servo system consists of three major parts, servo drive, servo motor, and encoder.

Figure 6-1 Control block diagram of servo system

Servo drive
Reference input Position Current Motor
+ loop + Speed loop loop
i} X control . control - control

Position Speed

Current
feedback feedback feeudback

Speed
calculation
Encoder

As the control core of the servo system, the servo drive performs accurate position,
speed, torque, or hybrid control on the servo motor by processing the input signals and
feedback signals. Position control is the most important and common mode of the servo
system.

Descriptions of the control modes are as follows:

Position control

The servo drive controls the motor position based on position references. The
position reference sum determines the target motor position, and the position
reference frequency determines the motor speed. With use of the internal encoder
(that of the servo motor) or external encoder (full closed-loop control), the servo
drive implements quick and accurate control on the mechanical position and speed.
This control mode is applicable to scenarios requiring positioning control, such
as mechanical arm, mounter, engraving and milling machine (pulse sequence
reference), and computer numerical control (CNC) machine tool.

Speed control

The servo drive controls the mechanical speed based on speed references. Speed
references are input via digital setting, analog voltage, or communication. As for
communication, the host controller can output speed references when it is used in
position control.

This control mode is applicable to scenarios requiring speed control such as analog
engraving and milling machine.

Torque control

Torque control is operated by controlling the current, as the current is in linear
relationship with the torque. The servo drive controls the motor output torque
based on torque references, which can be issued via communication. This control
mode is mainly applicable to the winding and unwinding devices with strict tension
requirements. In these scenarios, the torque always changes with the winding
radius so that the tension will not change along with the change of the winding
radius.
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6.1 Basic Setting

Figure 6-2 Servo drive setting flowchart

Start

Check before | e  Check the wiring.
running e  Check the environment and mechanical conditions.
V
Power supply e e  Connect the power of the control circuit and main circuit.
connection e  Turn off the S-ON signal.

. Perform jogging on the keypad.

. Perform jogging via DI.

. Perform jogging on the interface of the
6 Inovance servo commissioning software.

Jog e

e  Setthe common parameters.

Parameter setting | - — — — — S
g . Set the relevant parameters in each control mode.

) e  Run the servo drive at low speed for first-time running.
Servorunning | - ----—-—-—-—-——-—— - . Set the relevant parameters to achieve the required effect.
. Commission the servo drive.

e  Turn off the S-ON signal.
Serostop | . Stop the servo drive upon a fault.
. Stop the servo drive if the limit switch is reached.
e  Perform emergency stop.
A 4
End
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6.1.1 Check Before Running

Check the items in the following table before running the servo drive and motor.

Table 6-1 Checklist before running

Applicable | No. Activity
Wiring

o 1 The servo drive’s control circuit power input terminals L1C, L2C and main
circuit power input terminals R, S, T are connected correctly.
The main circuit output terminals U, V, W of the servo drive are properly

O 2 connected to the power cables U, V, W of the servo motor in correct phase
sequence.

o 3 No short circuit exists in the main circuit power input terminals R, S, T and
output terminals U, V, W of the servo drive.

o 4 The signal wires of the servo drive are connected correctly. The external
signal wires such as brake and limit switch are connected reliably.

o 5 The servo drive and motor are grounded reliably.

5 The jumper between terminals R, and D has been removed when the external

m}
regenerative resistor is used.

i 7 The cable tension is within the permissible range.

o 8 The wiring terminals have been insulated.

Environment and mechanical conditions 6

No foreign objects, such as wire end or metal powder, which may cause short

O 1 circuit of the signal wire and power cables, exist inside and outside of the
servo drive.

: 2 The servo drive or external regenerative resistor is not placed on flammable
objects.

o 3 Installation and shaft and mechanical connection are reliable.

| 4 The servo motor and connected machine are in conditions ready for running.

6.1.2 Power Supply Connection

1) Connect the power supply of the control circuit and main circuit.
Connect the power supply of the control circuit (L1C, L2C) and main circuit.

The main circuit power terminals are L1, L2 and R, S, T respectively for the single-phase
220 V and three-phase 220/380 V models.

After connecting the power supply of the control circuit and main circuit, if the bus
voltage indicator is in normal display and the keypad displays "Reset", "Nrd", and "Rdy"
in sequence, it indicates that the servo drive is ready for running and waiting for the S-ON
signal from the host controller.

If the keypad always displays "Nr", rectify the fault according to the instructions in Chapter
9 Troubleshooting.

If the keypad displays the fault code, rectify the fault according to the instructions in
Chapter 9 Troubleshooting.
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6.1.3 Jogging

2) Turn off the S-ON signal.

For the detailed process, refer to 5.3.8 CiA402 Overview.

Perform jogging to check whether the motor can rotate properly without abnormal
vibration or noise. This operation can be performed via the keypad. The motor jogs at the
speed set in 2006-05h.

Jogging via the keypad

Switch to 200D-0Ch on the keypad to enter the jogging mode, and the keypad displays
the default jogging speed in 2006-05h.

Press key UP/DOWN to set the jogging speed, and press key SET to enter the jogging
state.

The keypad displays "JOG". Then, press key UP/DOWN to perform forward or reverse
jogging. After you press key MODE to exit the jogging mode, 2006-05h is restored to the
default value without storing the setting. For the operation and display, refer to 4.5.1 Jog
Running.

Relevant objects:

. Duri
Jog speed Setting & unp 9 Data Data .

RSN o ctting value  |Effectivel """  |SHstire i Format| =10
2006-05h 9 Immediate
(H06-04) i 0 to 6000

Access | RW M.a P Control - Data Default| 100

ping Mode Range | (Rpwm)

It sets the jog speed reference when the jog function is used.
The jog function can be enabled in normal drive running status. It is irrelevant to the control mode.

6.1.4 Selection of Rotating Direction

Set 2002-03h to change the motor rotating direction without changing the polarity of the

input reference.

Relevant objects:

i At stop
Rotating direction Setting Data Data .
Name . & Power-on - Uint16
2002-03h selection . Structure Format
Effective| 5gain
(H02-02) Ma
p- | D
Access| RW .| Controlh @ 16151 Default| 0
ping Mode Range
It sets the motor forward direction viewed from the motor shaft side.

The change of 2002-03h setting does not affect the output pulse format and positive/
negative attribute of monitored parameters of the servo drive.

"Forward drive" in the limit switch function has the same direction set in 2002-03h.
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External force

6.1.5 Selection of Output Pulse Phase

The output of the servo drive is phase A + phase B quadrature pulse.

The phase relationship between phase A and phase B pulses can be changed by setting

2002-04h without changing the motor rotating direction.

Relevant objects:

At stop
Output pulse  [Setting & Data Data .
2002-04h Al phase Effective| POWer-on | sirycture ) Format Uint16
again
(H02-03) A
p-
Access| RW _ | Control ALL Data | 1 | Default| o0
ping Mode Range

direction remains unchanged when pulse output is enabled.

Phase A _ |
Phase B [ | [ L

Phase A advances
phase B by 90°

Phase A ! | ! L
Phase B _ L L

Phase A lags phase B by 90°

It sets the relationship between phase A and phase B on the condition that the motor rotating

6.1.6 Setting of Brake

In the applications where the motor drives the vertical axis, this brake would be used to
lock the motor in position, and hold and prevent the work (moving load) from falling by
gravity or moving by external force while the power to the servo is shut off.

Figure 6-3 Application diagram of the motor brake

Prevent movement of work

due to external force Servo motor (built-in Prevent falling due
motor brake) to gravity when the
power is off

Servo motor (built-in
motor brake)

l )
—=
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& Use this built-in brake for "Holding" purpose only, that is to hold the stalling
WARNING | status. Never use this for "Brake" purpose to stop the load in motion.

Brake coils are of no polarity.
Turn off S-ON after the servo motor stops.

When the servo motor with brake runs, the brake may generate click sound,
which does not affect its functions.

When brake coils are energized (the brake is released), magnetic flux leakage
may occur at the shaft end. Thus, pay special attention when using magnetic
sensors around the servo motor.

Wiring of Brake

The connector of the motor brake has no polarity. Users needs to prepare a 24 V external
power supply. The following figure shows the standard wiring of the brake signal (BK)
and motor brake power supply.

Figure 6-4 Wiring diagram of the motor brake

Servo drive
] R U
Three-phase | Noise S \ otr
220/380 VAC filter W
| T |
® |
\ : Encoder
6 CN2 @
L1C
L2C Brake control relay :
CN1 __BKRY |
DO5+(/BK+) e@mv : Brake
4V o .@
DO5-(/BK-) &
(Brake power supply)

Pay attention to the following precautions at wiring:

To decide the length of the cable on the motor brake side, consider voltage drop caused
by the cable resistance. The input voltage must be at least 21.6 V to make the brake
work. The following table lists brake specifications of ISMH servo motors.

Table 6-2 Brake specifications

Holding Supplied Resistance Supplied .
Servo Motor Model Torque Voltage Q) Current Release Applylng
Time (ms) Time (ms)
(N-m) (V)£10% +7% Range (A)
ISMH1-10B 0.32 24 96 0.23 t0 0.27 20 35
ISMH1-20B/40B 1.3 24 89.5 0.251t00.34 20 50
ISMH1-75B 24 24 50.1 0.40 to 0.57 20 60
ISMH2-10C/15C/20C/25C 8 24 24 0.81to 1.14 30 85
ISMH2-30C/40C/50C 16 24 21.3 0.95t0 1.33 60 100
ISMH3-85B/13C/18C 16 24 21.3 0.95t0 1.33 60 100
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Holding Supplied Resistance Supplied '
Servo Motor Model Torque Voltage Q) Current Belease Applymg
Time (ms) Time (ms)
(N-m) (V)£10% +7% Range (A)
ISMH3-29C/ 44C/55C/75C 50 24 14.4 1.47 to 2.07 100 200
ISMH4-40B 1.3 24 89.5 0.251t0 0.34 20 50
ISMH4-75B 24 24 50.1 0.40 to 0.57 20 60
The brake shall not share the power supply with other devices. Otherwise, the brake may
malfunction due to voltage or current drop resulted from working of other devices.
Cables of 0.5 mm” and above are recommended.
Brake Software Setting

For the servo motor with brake, set a DO terminal of the servo drive with function 9
(FunOUT.9: BK, brake output), and set the terminal logic.

Relevant function No.:

No. Name Function Description
Name
Invalid: The power is on, the brake is applied, and the motor
is in position lock state.
FunOUT.9 | BK Brake
output Valid: The power is off, the brake is released, and the motor
can rotate.

The operating time sequences of the brake are different between normal state and faulty
state of the servo drive.

Brake Time Sequence in Normal State of Servo Drive

The brake time sequence in normal state of the servo drive includes two conditions:
motor static and motor rotating

Static: The actual motor speed is smaller than 20 RPM.
Rotating: The actual motor speed is equal to or larger than 20 RPM.
m  Brake time sequence at motor static

If the S-ON signal becomes OFF, and the current motor speed is smaller than 20 RPM,
the servo drive acts according to the brake time sequence for motor static state.

After the brake output signal changes from OFF to ON, do not input a position/
speed/torque reference within the time of 2002-0Ah. Otherwise, reference
loss or running error may occur.

When the motor drives the vertical axis, the work may move slightly due to the
gravity or external force. At motor static, if the S-ON signal becomes OFF, the
brake output becomes OFF immediately. However, within the time of 2002-
0Bh, the motor is still energized to prevent the work from moving due to the
gravity or external force.
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Figure 6-5 Brake time sequence at motor static

*1
|
ON
Servo ON (S-ON) OFF OFF
\
|
| ON J
|
Motor energized OFF ' OFF
[ | *
| ON —>—«*2002-08h
!
|
Brake output (BK) OFF I OFF
T
o
*# ON (brake released) > S«
N
|
Brake trigger OFF (brake applied)' : : OFF
| i
\ .
Position/Speed/ ! : |
Torque reference :<—>‘ | :
2002-0Ah !
!
|
ON
Stop at zero speed
OFF OFF
6
Motor speed
Note *1: When the S-ON signal is turned on, the brake output signal becomes ON,

and the motor becomes energized.

*2: For the delay time of the brake contact, see the motor specifications in 7.2.2
Specifications of Servo Motor.

*3: The time interval from the moment when brake output becomes ON to the
moment when the command is input must be larger than 2002-0Ah.

*4: At motor static (motor speed smaller than 20 RPM), when the S-ON signal is
turned off, the brake output signal becomes OFF. Set the delay for the motor to
become de-energized in 2002-0Bh after the brake output signal becomes OFF.

Relevant objects:

Delay from brake Setting & Durl'ng Data Data '
Name output on to Effective running Structure - Format Uint16
2002-0Ah command received Immediate
(H02-09) Map- PP/PV/ 0 to 500
Access| RW Control | \ycspy | Data Default| 250
ping Mode csv Range (ms)
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Delay from brake Durin
output off to motor |Setting & . 9 Data Data |, .
Name . . 3 running - Uint16
2002-0Bh de-energized in | Effective Immediate Structure Format
static state
(H02-10)
Map- Control PRIPVIPTI Data |1to 1000
Access| RW i - Mod HM/CSP/ R Default| 150
ping °% | csvicsT| N9 | (ms)

m  Brake time sequence at motor rotating

If the S-ON signal becomes off, and the current motor speed is equal to or larger than 20

RPM, the servo d

rive acts according to the brake time sequence for motor rotating state.

A CAUTION

After the S-ON signal changes from OFF to ON, do not input a position/speed/
torque reference within the time in 2002-0AH. Otherwise, reference loss or
running error may occur.

If the S-ON signal becomes OFF during servo motor rotation, the motor stops
at zero speed, but the brake output signal becomes OFF only after one of the
following conditions is met:

The motor has decelerated to 2002-0Ch when 2002-0Dh time is not reached.

The motor speed is still higher than 2002-0Ch though 2002-0Dh time is
reached.

After the brake output signal changes to OFF, the motor remains in energized
state within 50 ms to prevent the work from moving due to the gravity or
external force.
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Figure 6-6 Brake time sequence at motor rotating

Servo ON (S-ON)

Motor energized

Brake output (BK)

Brake trigger

Position/Speed/
Torque reference

Stop at zero speed

Motor speed

*1
| ON
OFF OFF
‘ |
‘ ON :
OFF | OFF
\ | ‘
! ON T 50 ms
‘ [
OFF | . OFF
< | \
2" ON (brake released) "Il H02-0Dh
T |
‘ |
| \
OFF (brake applied) | oFF
* R
| o
PR o
— L
HO02-0Ah ; : ;
\ \
| ON |
OFF OFF

Note

*1: When the S-ON signal is turned on, the brake output signal becomes ON,
and the motor becomes energized.

*2: For the delay time of the brake contact, see the motor specifications in 7.2.2
Specifications of Servo Motor.

*3: The time interval from the moment when brake output becomes ON to the
moment when the command is input must be larger than 2002-0AH.

*4: After the brake output signal changes to OFF during motor rotation, set the
delay from the moment when the S-ON signal becomes OFF to the moment
when the brake output signal becomes OFF in 2002-0CH and 2002-0DH. The
motor enters the de-energized state after a 50 ms delay after the brake output
signal becomes OFF.
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Relevant objects:

Motor speed Durin
Name threshold at  |Setting & running Data i Data Uint16
brake output off in| Effective Imme dia?te Structure Format
2002-0Ch rotating state
(=l PP/PV/PT/ 0to
Map-
Access| RW | | - CJQZZ' HM/CSP/ RZitae 3000 | pefault | 30
ping CSV/CST % | RPM)
Delay from S-ON Setting & Durl'ng Data Data .
Name |off to brake output Effective running Structure - Format Uint16
2002-0Dh off Immediate
(H02-12) Map- PP/PV/PT/ 1 to 1000
Access| RW | | - Cl\z";m' HM/CSP/ RData Default| 500
ping °%€ | csvicsT | NAN9E 1 (ms)

Brake Time Sequence in Faulty State of Servo Drive

The faults of the servo drive are classified into class 1 faults (NO.1) and class 2 (NO.2).
For details, refer to Chapter 9 Troubleshooting. The brake time sequences in faulty state
of servo drive includes two conditions:

For NO. 1 faults:

When the brake output signal becomes OFF when one of the following conditions is met:

The brake output signal becomes OFF when one of the following conditions is met: 6
e  The motor has decelerated to 2002-0Ch when 2002-0Dh time is not reached.

e  The motor speed is still higher than 2002-0Ch though 2002-0Dh time is reached.

For NO. 2 faults:

When a NO. 2 fault occurs and the brake is applied, the stop mode is forced to "Stop at
zero speed, keeping de-energized state".

The servo motor stops at zero speed first. When the motor speed is smaller than 20
RPM, the brake output signal immediately becomes OFF once the preceding condition is
met; but the motor is still in energized state within the time of 2002-0Bh.

6.1.7 Braking Setting

When the motor torque direction is opposite to the speed direction, the energy is
transmitted from the motor back to the servo drive, causing rise of the bus voltage.
When the bus voltage rises to the braking threshold, the energy is consumed by the
regenerative resistor according to the braking requirements; otherwise, the servo
drive will be damaged. The braking energy must be consumed according to the
braking requirements; otherwise, the servo drive will be damaged. The regenerative
resistor can be built-in or external; the two must be used together. The internal and
built-in regenerative resistors must not be used together. The following table lists the
specifications of the regenerative resistor.
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Table 6-3 Specifications of the regenerative resistor for the servo drive

Built-in Regenerative Resistor

Min. Permissible Resistance of

Drive Model | Resistance | Power Processing External Regenerative Resistor (Q)

(Q) Pr (W) Power Pa (W) (2002-16h)
IS620NS1R6I - - - 50
IS620NS2RS8I - - - 45
IS620NS5R5I 50 50 25 40
IS620NS7R6I 20

25 80 40
IS620NS012I 15
IS620NT3RSI 100 80 40 80
IS620NT5RA4| 100 80 40 60
IS620NT8RA4I

50 80 40 45
IS620NTO12I
IS620NTO017I 35
IS620NTO021I 40 100 50

25
IS620NT0261
Note The models S1R6 and S2R8 do not have the built-in regenerative resistor.

Users need to prepare an external one themselves.

External Load Torque Not Existing

The energy at braking of reciprocating motor movement is converted into electric energy
and fed back to the bus capacitor. When the bus voltage exceeds the braking voltage
threshold, the regenerative resistor consumes the excessive feedback energy. The
following figure takes motor no-load running from 3000 RPM to static as an example to
show the motor speed curve and energy data.

Figure 6-7 Motor speed curve example with external load torque not existing

A
Motor speed

3000 RPM | —
! Motor
\ deceleration
| [ — o
0 PEEEN | T i
Motor | | Time
deceleration | |
B000RPM |- — — — — \

m  Energy calculation

Motor reciprocating
movement period T

»|
>

The following two tables respectively list the energy data when the motors of 220 V and

380 V decelerate from 3000 RPM under no load to 0.
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220 V:
. Braking Energy Max. Braking
Capacity Servo Motor Model Rotor Inertia J| EO(J) from 3000 | Energy Absorbed
(W) [SIMIH* - *#rsn_senns (10" kgm?) | RPM to Static with | by Capacitor
No Load EC(J)
100 10B30CB 0.048 0.237 9
200 H1 (low inertia, | 20B30CB 0.163 0.806 9
40/60/80 cm
400 flange) 40B30CB 0.25 1.237 18
750 75B30CB 1.3 6.435 26
1000 H2 (low inertia, | 10C30CB 3.12 15.44 26
100/130 cm
1500 flange) 15C30CB 3.71 18.364 47
850 H3 (medium 85B15CB 15.5 76.725 26
inertia, 130/180
400 Ha (low inertia, | 40B30CB 0.667 3.301 18
750 | 60/80 cmilange) | 753008 | 2.033 10.063 26
380 V:
) Braking Energy Max. Braking
Gzl Servo Motor Model Rotor Inertia | EO(J) from 3000 | Energy Absorbed
(W) [SIMH**kss_sns J (10 kgm?®) | RPM to Static with by Capacitor
No Load EC(J)
1000 10C30CD 3.12 15.444 28
1500 15C30CD 3.71 18.3645 34
2000 | 20C30CD 3.06 15.147 50
H2 (low inertia,
2500 100/130 cm | 25C30CD 3.65 18.0675 50
3000 flange) 30C30CD 7.72 38.214 50
4000 40C30CD 12.1 59.895 81
5000 50C30CD 15.4 76.23 81
850 85B15CD 15.5 76.725 28
1300 13C15CD 21.8 107.91 34
1800 H3 (medium | 18C15CD 28 138.6 50
2900 | inertia, 130/180 | 29C15CD 57.2 283.14 50
4400 cmflange) | 44c15¢D 90.8 449.46 81
5500 55C15CD 109.5 542.025 122
7500 75C15CD 143.1 708.345 122

-157 -



- 158 -

6 Control Modes

= Regenerative resistor selection

Figure 6-8 Regenerative resistor selection flowchart

Start

A
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Determine inertia ratio
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Determine capacitor

A

Calculate required
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A 4

Use external
regenerative resistor

A

A 4
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from the InoDriveShop
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End
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The resistor with aluminum case is recommended.

Assume that the load inertia is N times of the motor inertia, the braking energy is (N+1)
x EO when the motor decelerates from 3000 RPM to 0. The capacitor absorbs energy
EC, and the remaining energy to be consumed by the regenerative resistor is (N+1) x
Eo — Ec. Assume that the reciprocating movement period is T, the required regenerative
resistor power is 2 x [(N+1) x Eq-E]/T.

Then, determine whether the regenerative resistor is used and whether the built-in or
external one is selected. Then, set 2002-1Ah accordingly.

Relevant objects:

Regenerative | Setting & | Atstop Data Data |, .
Name . - - Uint16
2002-1Ah resistor type Effective | |mmediate | Structure Format
H02-25 Map-
( ) Access | RW - il - 2Ll 0 to 3 | Default 0
ping Mode Range
It sets the mode of absorbing and releasing the braking energy.

Take the H1 series 750 W model as an example. Assume that the reciprocating
movement period T = 2s, maximum speed = 3000 RPM, inertia ratio = 4, the required
regenerative resistor power is:

_2x[(N#+1)xEo-Eq]  2x[(4+1)x 6.4- 9]
- T - 2

=23 W

b

The calculated value is smaller than the capacity (P, = 25 W) of the built-in regenerative
resistor, and a built-in regenerative resistor is sufficient to meet the requirements.

If the inertia ratio is 10 and other conditions are the same, the required regenerative
resistor power is:

2x[(N+1)xEo-Ec] _ 2x[(10+1)x 6.4~ 9]
T - 2

b=

=61.4W

The calculated value is larger than the capacity (P, = 25 W) of the built-in regenerative
resistor, and an external regenerative resistor is required. The recommended power is
Eo/(1=70%) = 204.6 W.

m  Connection and setting of regenerative resistor
a. Using external regenerative resistor:

When P, > P,, an external regenerative resistor needs to be connected. Based on the
cooling mode of the regenerative resistor, set 2002-01Ah to 1 or 2.

Use the external regenerative resistor with 70% derated, that is, P, = P,/(1 — 70%), and
ensure the power is larger than the permissible minimum resistance of the servo drive.
Remove the jumper between B and D, and connect two ends of the resistor respectively
to terminals R and C.
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Figure 6-9 Connection diagram of external regenerative resistor

Remove the jumper between R and D,
and connect an external regenerative

resistor between Rsand C. ( - -#lll‘ Not connected to T
Sz external regenerative
= resistor terminals
4 7
o ,“Eﬁl“‘ P / ©
&
— J e ~— n
c>
D
C
U

vV X

For the wire size, refer to Chapter 3 Wiring.

Based on the cooling mode of the regenerative resistor, set 2002-1Ah to 1 or 2, and set
the following parameters.

Relevant objects:

Permissible minimum Setting & Data Data

BEne reS|st§nce of Effective|  |Structure ) Format Uint16
regenerative resistor

(H02-21) Map-
Access| RO ; Control | | Data | 1\ 000 [Default| -
ping Mode Range

The permissible minimum value of the regenerative resistor is dependent on the drive model.

2002-16h

PP Name Power of external Seglng At stop Data ) Data | . s
T regenerative resistor Effective| Immediate Structure Format
Map- 1 to 65535
Wl Access| RW . | CGontrel) Data Default| 40
ping Mode Range (W)

It sets the power of external regenerative resistor of the servo drive.

Note: The value of this parameter must not be smaller than the calculated braking power.

Resistance
of external  |Setting &| At stop Data Data .

vIip | Name . - - Uint16
regenerative | Effective | | nmediate | Structure Format

e resistor

(H02-27) Map- 1 to 1000
Access| RW _ | Control - Data Default | 50
ping Mode Range Q)
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It sets the power of external regenerative resistor of the servo drive.

The external regenerative resistor is used in the following conditions:
Calculated value of maximum braking energy > maximum braking energy absorbed by capacitor
Calculated value of braking power > built-in regenerative resistor power

When the setting of 2002-1Ch is too large, Er.920 indicating regenerative resistor overload or
Er.400 indicating main circuit overvoltage) will be detected.

When the setting of 2002-1Ch is smaller than the setting of 2002-16h, Er.922 indicating resistance
of external braking resistor too small will be detected. Use in such a condition will damage the
servo drive.

The external and built-in regenerative resistors must not be used at the same time. When using
an external regenerative resistor, remove the jumper across terminals R and D and connect the

resistor between terminals B, and C.

Set the power and resistance of the external regenerative resistor in 2002-1Ch

Note
and 2002-1Bh correctly.

Ensure the resistance of the external regenerative resistor is larger than the
permissible minimum resistance.

In natural environment, when the regenerative resistor is used at its rated power
rather than the processing power (average), the temperature of the resistor will
rise to above 120°C under continuous braking. To ensure safety, reduce the
temperature with force air cooling, or use a resistor with a thermal switch. For
the load characteristics of the regenerative resistor, consult the manufacturer.

Set the heat dissipation coefficient based on the heat dissipation condition of the external
regenerative resistor.

Relevant objects:

Re.S|s.tor heat Setting & | At stop Data Data :
Name dissipation . - Uint16
2002-19h coefficient Effective | |mmediate | Structure Format
10 to
(HO02-24) Map-
Access| RW - Control - Data 100 | pefault| 30
ping Mode Range
(%)

It sets the heat dissipation coefficient of the regenerative resistor, which is valid for both built-in
and external ones.

Set this parameter properly according to the dissipation condition of the actually used resistor.
Recommendation:

Generally, 2002-19h does not exceed 30% for natural ventilation.

2002-19h does not exceed 50% for forcible cooling.

Note A larger resistor heat dissipation coefficient means better braking efficiency.

b. Using built-in regenerative resistor:

When P, < P, and P, x T > Eg, the built-in regenerative resistor is used. In this case, set
2002-1Ah to 0.

When using the built-in regenerative resistor, connect terminals R and D with a jumper.
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Figure 6-10 Connection of the built-in regenerative resistor

R
e
S e

Connect the jumper

between R and D [‘ .
_1eEmn
Sincnt

000000000000 O0O0F
\ c0oo00000000O00O

Relevant objects:

Power of built-in | Setting & Data Data .
Name . . . - - Uint16
2002-17h regenerative resistor | Effective Structure Format
Map-
GLEZDN Access| RO . | Control ) 1 Data o es635| Default| -
ping Mode Range

The power of the built-in regenerative resistor is dependent on the drive model and cannot be
modified.

Resistance of built-in| Setting & Data Data .

. . - - - Uint16
2002-18h regenerative resistor| Effective Structure Format
H02-23 Map-

( ) RO _ | Control 1 Data 1600 | Default | -
ping Mode Range

The resistance of the built-in regenerative resistor is dependent on the drive model and cannot be
modified.

c. Not using regenerative resistor:

When P, x T < E, no regenerative resistor is required, as the bus capacitor is sufficient
to absorb the braking energy. In this case, set 2002-1Ah to 3.

External Load Torque Existing, Making the Motor in Generating State

When the motor torque direction is the same as the rotating direction, the motor produces
energy externally. In some special applications, the motor torque direction is opposite
to the rotating direction. In this case, the motor is in generating state, and pumps the
electric energy back to the servo drive.

When the load is in continuous generating state, the common DC bus is recommended.
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Figure 6-11 Example of curve for external load torque existing

Motor
speed

v

External
load torque

Motor output 4
torque

v

Generating Motoring Generating Motoring

Take the H1 series 750 W model (rated torque 2.39 Nm) as an example. When the
external load torque is 60% of the rated torque and the motor speed is 1500 RPM, the
power pumped back to the drive is:

(60% x 2.39) x (1500 x 21/60) = 225 W

As the regenerative resistor is derated by 70%, and therefore, the power of the external
regenerative resistor is:

225/(1 = 70%) = 750 W, with resistance 50 Q

6.1.8 Drive Running

1) Turn on the S-ON signal.

When the servo drive is ready for running, the keypad displays "rn"; but if there is no
reference input, the servo motor does not rotate. If the control mode of the servo drive is
not set in 6060h or the torque and speed limits of the servo drive are 0, the servo motor
is in de-energized state, or in locked state otherwise.
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2) After a reference is input, the servo motor starts to rotate.

Table 6-4 Servo

running operations

Description

At first-time running, set a appropriate reference to make the motor run at low
speed and check the motor rotation is correct.

Observe whether the motor rotating direction is correct. If the motor rotating
direction is opposite to the expected direction, check the input reference and
reference direction.

If the motor rotating direction is correct, view the actual speed in 200B-01h and
average load ratio in 200B-0Dh on the keypad or Inovance servo commissioning
software.

After checking the preceding running conditions, set relevant parameters to
match the actual conditions.

Applicable | No.
i 1
o 2
O 3
i 4
i 5

Commission the servo drive according to the instructions in Chapter 9
Troubleshooting.

3) Power-on time sequence

Figure 6-12 Power-on time sequence

Torque reference

Reference absent
Reference present

Control power Reset 200 to 400 ms *1 ON
L1C L2C OFF | T a7 omime
— |
I
6 I ‘
Micro-processor Not | |
action  gperating'  |Initialization 2s Normal operating
—:‘—h
| >0s*2
Main power [
pover OFF | ON
: 1 200 ms
Servo ready R . !
for RUN (Rdy) OFF 3 , on
‘ \
|
Servo ON (S-ON) OFF e 10s ON
|
\
(2002-13h) + 3 ms
PR
Motor energized OFF ‘ ON
|
|
Brake output (BK)
OFF ON
|
. G
Brake contact OFF (brake applied) | ON (brake released)
|
B I 2002-0Ah *5
Position/Speed/ >
|
|
T

-164 -




6 Control Modes

processor.

moment.

Note *1: The reset time is determined by the +5V power setup time of the micro-
*2: > 0s means that the time is determined by the main power connection

*3: When the control power and main power are connected at the same time,
the time is the same as the time from micro-processor initialization completed to
Rdy signal active.

*4: For the delay time of the brake contact, see the motor specifications in 7.2.2
Specifications of Servo Motor.

*5: When DO function 9 (FunOUT.9:BK) is not used, 2002-0Ah is invalid.

4) Stop time sequence at warning or fault

a. NO. 1 fault: Coast to stop, keeping de-energized state

Figure 6-13 Time sequence of "coast to stop, keeping de-energized state" at NO. 1 fault

Fault occurs?  Normal About 0.1 to 3 ms

i D
|
\
|
|
|

Motor energized  Enpergized

\ 100RPM
Absolute motor speed

2002-0Ch *2 set speed value

Faulty

0 RPM

De-energized

Non-faulty

Servo alarm output state ‘

Faulty state

Delay for 2002-0Bh *2 |

or speed smaller than 2002-0C *2

<

<

ON ‘

Brake output (BK)

OFF

——

I
Brake contact ON (brake released)

1

OFF (brake applied)

*1: For the delay time of the brake contact, see the motor specifications in 7.2.2

Specifications of Servo Motor.

- 165 -



6 Control Modes

*2: When DO function 9 (FunOUT.9:BK) is not used, 2002-0Ch and 2002-0Dh are invalid.
b. NO. 2 fault (without brake): Coast to stop, keeping de-energized state

Figure 6-14 Time sequence of "coast to stop, keeping de-energized state" at NO. 2 fault

Fault occurs?  Normal About 0.1 to 3 ms Faulty
—>
I
[
L 100 RPM
Absolut torspeed | T

bsolute motor speed : 0RPM

I
Motor energized  Energized De-energized
Servo alarm output Non-faulty Faulty state
state

c. NO. 2 fault (without brake): Stop at zero speed, keeping de-energized state

Figure 6-15 Time sequence of "stop at zero speed, keeping de-energized state" at NO. 2
fault (without brake)

6
Fault occurs?  Normal About 0.1 to 3 ms Faulty
S I
[
[
Absolute motor speed ‘ : \.J00 RPM
D 0 RPM
| I
| |
Energized !

Motor energized |

De-energized

| ON
Stop at zero speed OFF OFF
I
I
Non-fault
Servo alarm output tate Y Faulty state
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d. NO. 2 fault (with brake): Stop at zero speed, keeping de-energized state

Figure 6-16 Time sequence of "stop at zero speed, keeping de-energized state" at NO. 2
fault (with brake)

Fault occurs?

Servo alarm output

Absolute motor speed

Motor energized

Stop at zero speed

Brake output (BK)

Brake contact

Normal About 0.1 to 3 ms Faulty
| I
e —
Non-faulty!
state | Faulty state
I
I
\
| 0 RPM
I
I
| 2002-0Bh *1
>
Energized : De-energized
" ON |
OFF OFF
I
I
ON : OFF
I !
4>'_K<7
ON (brake
released) OFF (brake applied)
Note *1: When DO function 9 (FunOUT.9:BK) is not used, 2002-0Bh is invalid.

*2: For the delay time of the brake contact, see the motor specifications in 7.2.2

Specifications of Servo Motor.

When NO.3 warnings occur in the servo drive, such as Er.900 (DI emergency braking),
Er.950 (positive limit switch warning), and Er.952 (negative limit switch warning), the
servo drive stops according to the following time sequence.
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e. Limit switch warning, braking stop warning: Stop at zero speed, keeping position
locking state

Figure 6-17 Time sequence at warnings that cause stop

) About 0.1
Warning occurs?  Normal |About 0.11to 3 ms Warning to 3 ms Normal
p <>
I I
I I
Absolute motor speed !
I \\100 RPM |
| "N~ — — — ORPM |
I I I
| ON | \
Stop at zero speed !
OFF OFF ‘
!
| I |
| I
o ON ‘
Position lock state [
OFF | OFF
!
! !
! !
I
‘ 1
Mot ized
otor energize : Energized |
I
! !
6 Warnin
Servo alarm output Non-warning 9 Non-warning
Brake output (BK) ON

Brake contact

ON (brake released)

The other warnings do not affect the drive running state. The time sequence at
occurrence of these warnings is as follows:
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f. Warnings that do not cause stop

Figure 6-18 Time sequence at warnings that do not cause stop

Warning occurs?

Absolute motor speed

Motor energized

Servo alarm output

Brake output (BK)

Brake contact

Normal

Warning

Normal

Speed unchanged

Energized
About 0.1 to 3 ms About 0.1 to 3 ms
> «—>
Non-warning Warning ! Non-warning
ON

ON (brake released)

- 169 -



6 Control Modes

g. Fault reset

Figure 6-19 Time sequence of fault reset

Servo ON (S-ON) OFF ON
I
1 |
I
Fault reset Disabled Enabled \ Disabled
|
I I
About 3 ms |
Servo alarm output ) > ‘
Err faulty state Rdy state | Run state
I
I
|
Motor energized De-energized Energized
Stop upon Stop upon fault
Stop upon fault fault enabled disabled
I
|
Brake output (BK) OFF ON
6 ‘
I *0
; Roamm ON (brake released)
Brake contact OFF (brake applied) |
|
2002-0Ah *3
I
Position/Speed/ Reference absent | Reference present
Torque reference 1
Note *1: The DI fault reset signal (FunIN.2: ALM-RST) is valid at edge change.

*2: For the delay time of the brake contact, see the motor specifications in 7.2.2
Specifications of Servo Motor.

*3: When DO function 9 (FunOUT.9:BK) is not used, 2002-0Ah is invalid.
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6.1.9 Drive Stop

Servo stop includes coast to stop and zero-speed stop based on the stop mode, and de-
energized state and position lock based on the stop state, as described in the following

table.

Table 6-5 Comparison of two stop modes

Stop mode

Coast to stop

Stop at zero speed

Description

The servo motor is de-energized and
decelerates to stop gradually. The

inertia and mechanical.

deceleration time is affected by the friction

braking torque and the motor
decelerates to 0 quickly.

The servo drive outputs the reverse

Features

and small mechanical impact, but the
deceleration process is long.

This mode features smooth deceleration

but a larger impact.

This mode features quick deceleration

Table 6-6 Comparison of two stop states

De-energized State

Position Lock

The motor is not energized after stopping rotation,
and the motor shaft can be rotated freely.

The motor shaft is locked and cannot

rotated freely after the motor stops rotation.

The servo drive stops due to the following causes:

Stop at S-ON Signal OFF

Turn off the S-ON signal via communication, and the servo drive stops according to the

preset stop

mode.

Relevant objects:

2002-06h

(H02-05)

Stop mode at S-ON | Setting &| At stop Data Data | .
Name - - Uint16
off Effective | |mmediate | Structure Format
. Control Data
Access | RW | Mapping | - Mode ALL Raree Oto 1 |Default| O

It sets the deceleration mode of the servo motor from rotation to stop and the servo motor status
after stop when the S-ON signal is turned off.

Value Stop mode

0 Coast to stop, keeping de-energized state

1 Stop at zero speed, keeping de-energized state

Set a proper stop mode according to the mechanical status and running requirement.

Stop at Fault Occurrence

The stop mode varies according to the fault type. For fault classification, refer to Chapter
9 Troubleshooting.
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Relevant objects:

Name | Stop mode atNO.1 | Setting & At stop Data | Data |
2002-09h fault Effective | |mmediate | Structure Format
(H02-08) . Control Data

Access| RW |Mapping| - Mode ALL E— 0 |Default| O

It sets the deceleration mode of the servo motor from rotation to stop and the servo motor status
occurrence of NO.1 fault.

Value Stop mode
0 Coast to stop, keeping de-energized state

For descriptions of NO.1 fault, refer to Chapter 9 Troubleshooting.

Stop at Limit Switch Signal Active

Motorj

-172 -

When the moving part moves beyond the range of safe movement, the limit switch
outputs level change, and the servo drive forcibly stops the motor.

Relevant objects:

Name Stop mode at limit |Setting & At stop Data i Data Uint16
2002-08h switch signal Effective | |mmediate | Structure Format
(H02-07) . Control Data

Access| RW |Mapping| - Mode ALL S 0 to 2 | Default 1

It sets the deceleration mode of the servo motor from rotation to stop and the servo motor status
when the limit switch signal is active during motor running.

Value Stop mode
0 Coast to stop, keeping de-energized state
1 1: Stop at zero speed, keeping position locking state
2 1: Stop at zero speed, keeping de-energized state

In the vertical axis application, set 2002-08h = 1 to make the motor axis in position locking state
after the limit switch signal is active to ensure safety.

To prevent the work from falling when the limit switch signal is active in the vertical axis
application, set 2002-08h to 1. When the work moves in linear, make sure to connect
the limit switch to prevent mechanical damage. If the limit switch signal becomes active,
enter a reverse reference to make the motor (work) run in reverse direction.

Figure 6-20 Installation diagram of limit switch

Reduction Load
wheel

Servo drive
FunIN.14:
P-OT DI
FunIN.15:
i N-OT DI




6 Control Modes

To use the limit switch function, set two DI terminals of the servo drive respectively with
function 14 (FunIN.14: P-OT, positive limit switch) and function 15 (FunIN.15: N-OT,
negative limit switch) to receive the limit switch input level signals, and set the terminal
logics. The servo drive determines whether to enable or disable the limit switch function
based on the DI terminal level.

Relevant function No.:

No Function Function Description
’ Symbol Name B

When the mechanical movement is outside the movable
range, the servo drive implements the function of

FunIN.14 P.OT Positive limit | preventing the motor from sensing the limit switch.

switch Invalid: Positive drive permitted
Valid: Positive drive inhibited
When the mechanical movement is outside the movable
range, the servo drive implements the function of
FunIN.A5 N-OT Negatlv.e preventing the motor from sensing the limit switch.
limit switch

Invalid: Negative drive permitted

Valid: Negative drive inhibited

Emergency Stop

Two methods of enabling the emergency stop function are supported:
Using DI function 34 (FunIN.34: EmergencyStop)
Use the auxiliary emergency stop function in 200D-06h.

Relevant function No.:

No Function Function Description
’ Symbol Name &

Invalid: Current running state unaffected

FunIN.34 | EmergencyStop | Braking | v/gjid: Position lock after stop at zero speed, reporting

warning Er.900

Relevant objects:

Setting During
Name | Emergency sto & runnin DEL) - PEL) Uint16
200D-06h gency stop , "9 | structure Format
Effective| Immediate
(HOD-05)
Access| RW [Mapping| - C'\;g;rsl - Rlzz)ait:e 0 to 1 | Default 0

It sets whether to enable emergency stop.

Value Description
0 No operation
1 Enabled

When this function is enabled, the servo drive immediately stops according to the stop mode at
S-ON off (2002-05h) regardless of its state.
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Quick Stop

When the control word 6040h bit 2 (Quick stop) is 0 in non-faulty state, the servo drive
implements quick stop in the mode selected in 605Ah. This function can be set only in

stop state.
. . Setting & Duri.n g Data Data | .
Index Name | Quick stop option code Effective running Structure VAR Format int16
Upon stop
POl Access| RW |Mapping| NO C'\;(r)l;rgl ALL R[;it:e 0 to 7 | Default 2
It sets the quick stop mode.
PP:
Value Stop mode
0 Coast to stop, keeping de-energized state
1 Stop according to ramp in 6084h, keeping de-energized state
2 Stop according to ramp in 6085h, keeping de-energized state
3 Stop at the emergency stop torque in 2007-10h, keeping de-energized state
4 NA
5 Stop according to ramp in 6084h, keeping position locking state
6 Stop according to ramp in 6085h, keeping position locking state
- Stop at the emergency stop torque in 2007-10h, keeping position locking
state
6 CSP:
Value Stop mode
0 Coast to stop, keeping de-energized state
1
2 Stop at the emergency stop torque in 2007-10h, keeping de-energized state
3
4 NA
5
6 Stop at the emergency stop torque in 2007-10h, keeping position locking
state
7
CSV/PV/HM:
Value Stop mode
0 Coast to stop, keeping de-energized state
1 Stop according to ramp in 6084h (HM: 609Ah), keeping de-energized state
2 | Stop according to ramp in 6085h, keeping de-energized state
3 | Stop at the emergency stop torque, keeping de-energized state
4 [NA
5 | Stop according to ramp in 6084h (HM: 609Ah), keeping position locking state
6 | Stop according to ramp in 6085h, keeping position locking state
7 | Stop at the emergency stop torque in 2007-10h, keeping position locking state
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CST/PT:
Value Stop mode

0 Coast to stop, keeping de-energized state
1
5 Stop according to ramp in 6087h, keeping de-energized state
3 Coast to stop, keeping de-energized state
4 NA
5 . . . . .
5 Stop according to ramp in 6087h, keeping position locking state
7 Coast to stop, keeping position locking state

Halt

When the control word 6040h bit8 = 1, a halt command is input and the servo drive
performs the halt operation in the mode set in 605Dh. This function can be set only in
stop state. If the quick stop command is active during halt, the servo drive immediately
switches to the quick stop mode.

Index

During

. Data Data
running Upon Structure VAR Format

stop

Setting &

Name Halt option code Effective

int16

605Dh

Control Data

Access| RW |Mapping| NO ALL 1to 3 | Default

Mode Range

PP:

It sets the stop mode at halt.

Value

Stop mode

Stop according to ramp in 6084h, keeping position locking state

Stop according to ramp in 6085h, keeping position locking state

Stop at the emergency stop torque in 2007-10h, keeping de-energized state

CSP:

Value

Stop mode

1

2

Stop at the emergency stop torque in 2007-10h, keeping position locking
state

3

PV/CSV/HM:

Value

Stop mode

1

Stop according to ramp in 6084h (HM: 609Ah), keeping position locking state

2

Stop according to ramp in 6085h, keeping position locking state

3

Stop at the emergency stop torque in 2007-10h, keeping position locking
state

PT/CST:

Value

Stop mode

1

2

Stop according to ramp in 6087h, keeping position locking state

3

Coast to stop, keeping position locking state
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6.1.10 Conversion Factor Setting

6091h: Gear ratio

The gear ratio indicates the motor displacement (in encoder unit) corresponding to the
driving shaft displacement of one reference unit.

The gear ratio is defined by the numerator 6091-01h and denominator 6091-02h. It
determines the relationship between the driving shaft displacement (in reference unit)
and the motor displacement (in encoder unit):

Motor displacement = Driving shaft displacement x Gear ratio

The motor is connected with the load through the reduction wheel and other mechanical
transmission mechanism. The gear ratio is calculated based on parameters such as the
mechanical reduction ratio, mechanical size and motor resolutions:

Motor resolution

Gear ratio =—— .
Driving shaft resolution

Setting
Name | Gear Ratio & - Stzittire ARR FE?th Uint32

Index Effective

6091h M

Access| - ap- YES Control | PP PV HM Data |OD data Default oD
ping Mode | CSP CSV | Range range default

It sets the relationship between number of motor shaft revolutions and number of driving shaft
revolutions.

The electronic gear ratio must be within the following range:
(0.001 x Encoder resolution/10000, 4000 x Encoder resolution/10000)
If this range is exceeded, Er.BO3 will be detected.

The motor position feedback (encoder unit) and driving shaft position feedback (reference unit) is
in the following relationship:

Motor position feedback = Driving shaft position feedback x Gear ratio

The motor speed (RPM) and the driving shaft speed (reference unit/s) is in the following
relationship:

Driving shaft speed x Gear ratio 6091h

Mot d (RPM) = 60
otor speed ( ) Encoder resolution X

The motor acceleration (RPM/ms) and the driving shaft speed (reference unit/s2) is in the
following relationship:

Driving shaft acceleration x Gear ratio 6091h X 1000
Encoder resolution 60

Motor acceleration =
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Setting

ams e T e e e
PP Effective
Map-
Access| RO no | Control - Data - | Default| 2
ping Mode Range
. Setting Durl'n 9 Data Data .
Name | Motor revolutions & running - Uint32
. Structure Format
Effective | Upon stop
Map- 32_
Access| RW RPDO Control - Data Oto(2 Default 1
ping Mode Range 1)
Setting During
Name | Shaft revolutions & running Data - Data Uint32
. Structure Format
Effective | Upon stop
Map- 32
Access| RW rRppo| Control - Data | 1to (2™ poc | 1
ping Mode Range 1)

The gear ratio is within the range: (0.001 x Encoder resolution/10000, 4000 x Encoder
resolution/10000).

If this range is exceeded, Er.B03 will be detected.

Take the load ball screw as an example.

Min. reference unit fc = 1 mm

Lead pg = 10 mm/r

Reduction ratio n = 5:1

Inovance 20-bit serial encoder resolution P = 1048576(p/r)

The gear ratio is calculated as follows:

Therefore, 6091-1h = 524288, 6091-2h = 1, which means that when the drive shaft

Gear ratio

Motor resolution P*n

PB

1048576 x 5

10

5242880

10

524288

displacement is 1, the motor displacement is 524288.

The ratio of 6091-1h and 6091-2h must be reduced to without common divisor.
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607Eh: Polarity

607Eh sets the polarity of position, speed, and torque references.

. During
. Setting & . Data Data .
Index Name Polarity Effective running Structure VAR Format Uintg
Upon stop
i Control Data
Access| RW |Mapping| RPDO Mode ALL Eo. 00 to FF |Default| 00

It sets the polarity of position, speed, and torque references.

Bit

Description

Oto4

Not defined

Torque reference polarity:

0: Keeping current value

1: Reference x (-1)

PT: Reverse to target torque 6071h

CSP CSV: Reverse to torque feedforward 60B2h
CST: Reverse to torque reference (6071h + 60B2h)

Speed reference polarity:

0: Keeping current value

1: Reference x (-1)

PV: Reverse to target torque 6071h

CSP: Reverse to speed feedforward 60B1h

CSV: Reverse to speed reference (60FFh + 60B1h)

Position reference polarity:

0: Keeping current value

1: Reference x (-1)

PP: Reverse to target position 607Ah

CSP: Reverse to position reference (607Ah + 60B0h)
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6.2 Drive State Setting

The IS620N runs in the specified status only when it is instructed according to the
flowchart defined in CiA402.

Figure 6-21 CiA402 ESM switchover diagram

Start i@

o Stop at fault
Initialization im
Fault

(1]

No fault

o 0

Ready

@ ® © O A
Wait to switch on (8 ) (9]

A

Quick stop

O O
(16 @

Running

The states are described in the following table.

Initialization of the servo drive and self-check have been done.
Initialization
Parameter setting or drive function cannot be implemented.
No fault exists in the servo drive or the fault is eliminated.
No fault
Parameter setting of the servo drive is allowed.
The servo drive is ready.
Ready
Parameter setting of the servo drive is allowed.
Wait to The servo drive waits to switch on.
switch on Parameter setting of the servo drive is allowed.
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The servo drive is in normal running state; a certain drive mode is enabled; the
Running motor is energized, and rotates when the reference is not 0.

Parameters with the setting condition of "during running" can be set.

The quick stop function is enabled, and the servo drive executes quick stop.
Quick stop
Parameters with the setting condition of "during running" can be set.

A fault occurs, and the servo drive stops.
Stop at fault
Parameters with the setting condition of "during running" can be set.

The stop process is completed, and all the drive function are inhibited. Parameter

Fault setting is allowed for users to eliminate faults.

Control command and state switchover

Status Word
CiA402 State Switchover Control Word 6040h 6041h Bit0
to Bit9*1
0 Power on->Initialization Natu.ral transition, control command not 0x0000
required
Natural transition, control command not
required
1 Initialization-->No fault 0x0250
If an error occurs during initialization, the
servo drive directly goes to state 13.
2 | No fault-->Ready 0x0006 0x0231
6
3 | Ready-->Wait to switch on 0x0007 0x0233
4 | Wait to switch on-->Running 0x000F 0x0237
5 | Running-->Wait to switch on 0x0007 0x0233
6 | Wait to switch on-->Ready 0x0006 0x0231
7 | Ready-->No fault 0x0000 0x0250
8 | Running-->Ready 0x0006 0x0231
9 | Running-->No fault 0x0000 0x0250
10 | Wait to switch on-->No fault 0x0000 0x0250
11 | Running-->Quick stop 0x0002 0x0217
Set 605Ah to a value among 0 to 3.
12 | Quick stop-->No fault Natural transition is performed after stop, 0x0250
and no control command is required.
Once a fault occurs in any state other
than "fault", the servo drive automatically
13 | Stop atfault switchovers over to the stop at fault state, 0x021F
without control command.
14 | Stop at fault-->Fault Natural transition after stop at fault, control 0x0218
command not required
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Status Word
CiA402 State Switchover Control Word 6040h 6041h Bit0
to Bit9*1
0x80
15 | Fault-->No fault Bit7 is rising edge valid. 0x0250
If bit7 = 1, the other control words are invalid.
Set 605Ah to a value among 5 to 7. After the
16 | Quick stop-->Running stop process is completed, OxOF is sent after 0x0237
the stop process is completed.
Note *1: Status word 6041h bit10 to bit15 (bit14 reserved) are related to the running

state of the servo drive, and their values are considered as 0 in the preceding
table. For details on the value of these bits, view the related drive mode.

6.2.1 Control Word 6040h
Setting & During Data Data
Index Name Control word Effective running Structure VAR Format Uint16
Upon stop
6040h
. Control Data 0to
Access| RW | Mapping |RPDO Mode ALL Range | 65535 Default| O
It controls the state machine of the servo drive.
Bit Name Description
0 Ready 1: Valid, 0: Invalid
Switch on 1: Valid, 0: Invalid
Quick stop 1: Valid, 0: Invalid
Running 1: Valid, 0: Invalid
4106 Related to the drive modes.
Fault reset is performed for resettable faults and warnings.
7 Fault reset Bit7 is falling edge valid.
If bit7 = 1, the other control words are invalid.
8 Halt For the pause method in each control mode, see 605Dh.
9to 10 |NA Reserved
11 10 15 | Manufacturer o cerved
specific

Note:

command in each control mode.

The bits in the control word together specify a certain control command, and are useless if set
separately.

The meanings of bit0 to bit3 and bit7 keep the same in each control mode of the servo drive. The
servo drive switches to the preset state according to the CiA402 state machine only when the
control words are sent in sequence. Each command indicates a state.

The meanings of bit4 to bit6 vary according to each control mode. For details, refer to the control
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6.2.2 Status Word 6041h

Setting & Data Data .
Index Name Status word Effective " |Structure VAR Format Uint16
6041h . Control Data 0to
Access| RO |Mapping| TPDO Mode ALL Range | xFFFF Default 0
It indicates the state of the servo drive.
Value (Binary) Description

Note:

sequence.

XXXX XxXxx XOxx 0000

Not ready to switch on

XXXX XXxX X1xx 0000

Switch on disabled

XXXX Xxxx x01x 0001

Ready to switch on

XXXX XxXxX X01x 0011

Switched on

XXXX XxXxx X01x 0111

Operation enabled

XXXX XXxx Xx00x 0111

Quick stop active

XXXX XXXX XOxx 1111

Fault reaction active

XXXX XXxx XOxx 1000

Fault

1. The bits in the control word together specify the present state of the servo drive, and are
useless if set separately.

2. The meanings of bit0 to bit9 keep the same in each control mode of the servo drive. This
parameter indicates the state of the servo drive when the control words in 6040h are sent in

3. The meanings of bit12 to bit13 vary according to each control mode. For details, refer to the
control command in each control mode.

4. The meanings of bit10, bit11, and bit15 keep the same in each control mode of the servo drive,
and indicate the status after a certain control mode is implemented.
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6.3 Drive Mode Setting

6.3.1 Drive Mode Descriptions

The IS620N supports seven modes, as defined in 6502h.

Index Name | Supported drive modes SE?;I;?VE( - StrEl)Jittire VAR Flz::qaat UDINT32
il Access| RO |Mapping NO C,\;’g;':" - RE;it:e - |Default| 3A1h
It indicates the supported drive modes.
0: Not supported
bit Description
1: Supported

0 Profile position mode (PP) 1

1 Variable velocity mode (VL) 0

2 Profile velocity mode (PV) 1

3 Profile torque mode (PT) 1

4 NA 0

5 Homing mode (HM) 1

6 Interpolated position mode (IP) 0

7 Cyclic synchronous position mode (CSP) 1

8 Cyclic synchronous velocity mode (CSV) 1

9 Cyclic synchronous torque mode (CST) 1

10 to 31 | Manufacturer specific Reserved

If the device supports 6502h, the supported drive modes can be known in this object.

The operation mode of the servo drive is set in 6060h. The operation mode of the servo

drive is viewed in 6061h.
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Modes of operation6060h

Setting During Data Data
Name Modes of operation & running VAR int 8
Index . Structure Format
Effective| Upon stop
6060h
. Control Data
Access| RW |Mapping| RPDO Mode ALL E—— O0to 10| Default| O

It sets the operation mode of the servo drive.

Value Operation Mode
0 |NA Reserved
1 | Profile position mode (PP) Refer to 6.7 Profile Position Mode (PP).
2 |NA Reserved
3 | Profile velocity mode (PV) Refer to 6.8 Profile Velocity Mode (PV).
4 | Profile torque mode (PT) Refer to 6.9 Profile Torque Mode (PT).
5 |NA Reserved
6 |Homing mode (HM) Refer to 6.70 Homing Mode (HM).
7 | Interpolated position mode (IP) | Not supported

Cyclic synchronous position

Refer to 6.4 Cyclic Synchronous Position

mode (CSP) Mode (CSP).

9 Cyclic synchronous velocity Refer to 6.5 Cyclic Synchronous Velocity
mode (CSV) Mode (CSV).

10 Cyclic synchronous torque mode | Refer to 6.6 Cyclic Synchronous Torque
(CST) Mode (CST).

If an operation mode not supported is set through SDO, a SDO error will be returned. For details,

refer to 9.2.3 SDO Abort Transfer Code.

If an operation mode not supported is set through PDO, this operation mode is invalid.

For details on mode switchover, refer to 6.3.2 Mode Switchover.




6 Control Modes

Modes of operation display 6061h

B Name | MO ecive | [swuctwre] AR | Fommar| ™
6061k Access| RO |Mapping| TPDO Cl\;l)g(tjrgl ALL Rzit;‘e 0to 10 |Default| O
It displays the current operation mode of the servo drive.
Value Operation Mode
0 |NA Reserved
1 | Profile position mode (PP) Refer to 6.7 Profile Position Mode (PP).
2 |NA Reserved
3 | Profile velocity mode (PV) Refer to 6.8 Profile Velocity Mode (PV).
4 | Profile torque mode (PT) Refer to 6.9 Profile Torque Mode (PT).
5 |NA Reserved
6 |Homing mode (HM) Refer to 6.70 Homing Mode (HM).
7 | Interpolated position mode (IP) | Not supported
8 Cyclic synchronous position Refer to 6.4 Cyclic Synchronous Position
mode (CSP) Mode (CSP).
9 Cyclic synchronous velocity Refer to 6.5 Cyclic Synchronous Velocity
mode (CSV) Mode (CSV).
10 Cyclic synchronous torque mode | Refer to 6.6 Cyclic Synchronous Torque
(CST) Mode (CST).

6.3.2 Mode Switchover

Observe the following precautions during mode switchover.

1. When the servo drive in any state switches over from the PP or CSP mode to another

mode, the position references not executed will be abandoned.

2. When the servo drive in any state switches over from the PV, PT, CSV, or CST mode
to another mode, it stops at ramp before entering into that mode.

3. The servo drive cannot switch over to another mode when it is in the HM mode in
running state. After homing is completed or interrupted (fault or S-ON off), the servo drive
can then enter into another mode.

4. When the servo drive in running state switches over from a mode to the cyclic

synchronous mode, send the reference at an interval of at least 1 ms; otherwise,
reference loss or error will occur.

6.3.3 Communication Cycle
Eraile | et Cyclic Cyclic Profll.e Profile Cyclic
Cycle L Synchronous | Synchronous | Velocity Synchronous
X Position Mode o . Torque
Time Mode (PP)| (HM) Position Mode |Velocity Mode| Mode Mode (PT) Torque Mode
(CSP) (CSV) (PV) (CST)
125 us X X X X X Y Y
250 us X X X X X Y Y
500 us X X X Y Y Y Y
1ms Y Y Y Y Y Y Y
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The cycle time of 1 ms and below is listed in the preceding table, and an error may be
generated if the cycle time is not observed.

The cycle time that is above 1 ms and integral multiple of the position loop cycle (250 us
for IS620N) is also supported.

6.4 Cyclic Synchronous Position Mode (CSP)

In this mode of operation, the host controller generates the position references and gives
the target position in 607Ah to the servo drive using cyclic synchronization. Position
control, speed control, and torque control are performed by the servo drive.

6.4.1 Block Diagram

Figure 6-22 Configuration block diagram for CSP mode

Velocity offset|  gpeeq Time constant of
60B1h feedforward speed
gain feedforward filter
2008-14h 2008-13h
Position offset
60BOh +
Target position Gear ratio Position loop
607Ah 6091-01h + gain | + C Max. mgtqr
6091-02h Position actual 2008-03h speed limit
. internal value
6063h

Torque offset | Torque | Time constant of
60B2h

feedforward torque
gain feedforward filter
2008-16h 2008-15h

+ Speed regulator
(> 2008:0th
T 2008-02h
Speed
calculation
Time constant T
of torque Max torque orque
S— 1 —
reference filter | 6072h regulator @@
2007-06h
Torque actual value
6077h
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Figure 6-23 Input/Output objects

Modes of operation
Modes of operation 6060h > display 6061h
Control word 6040h Status word 6041h
L >
Following error actual
Target position 607Ah value 60F4h
L |
" Position demand
Position offset 60BOh
> internal value 60FCh
[
Control
Position window 6067h Function Position actual internal
> value 6063h
Position window >
. time 6068h Velocity actual value
606Ch
Gear ratio 6091h > Torque actual value
6077h
Following error
window 6065h > Error code 603Fh

Speed limit

In CSP mode, when the host computer is used with the NJ series controller (200C-2A = 2),
the speed limit is determined by the maximum motor speed; when the host controller is
used with other controllers (200C-2A # 2), the speed limit is determined by the smaller of
maximum motor speed and 607Fh value.

6.4.2 Related Objects

Control word 6040h

Bit Name Description
0 Switch on If bit0 to bit3 are all 1, the servo drive starts running.
1 Enable voltage

2 Quick stop

Enable
3 .
operation
0: The servo drive acts according to the setting of bit0 to bit3.
8 Halt

1: The servo drive halts according to 605Dh.

The 1IS620N supports only the absolute position references in CSP mode.
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Status word 6041h

Bit Name Description
0: Target position not reached
10 Target reached
1: Target position reached
Internal limit 0: Both position references and feedback not exceeding limit
11 .
active 1: Position references or feedback exceeding limit
0: Drive not following command
Drive following 1: Drive following command
12 command
If the servo drive is in running state and starts to execute position
references, this bit is set to 1; otherwise, it is set to 0.
0: No position deviation excessive fault
13 Following error
1: Position deviation excessive fault present
Homing 0: Homing not completed
15
completed 1: Homing completed
Sub-
Index index Name Access Data Unit Data Range | Default
(hex) Type
(hex)
603F 00 | Error code RO UINT16 - 0 to 65535 0
6040 00 | Control word RW UINT16 - 0 to 65535 0
6041 00 | Status word RO UINT16 - 0 to xFFFF 0
6060 00 | Modes of operation RW INT8 - 0to 10 0
6061 | 0o | Modes of operation RO | INT8 - 0to 10 0
display
6062 00 Position demand RO DINT32 Refergnce ) i
value unit
6063 00 E03|t|on actual RO INT32 Enco'der ) )
internal value unit
6064 | 00 | Position actualvalue | RO | INT32 Refj;?tnce - -
6065 | oo | ollowing error RW | UINT32 | Reference | o, ow 4y | 3145728
window unit
6067 | 00 | Position window RW | UINT32 E”Sr:’ifer 0to 65535 | 734
6068 00 | Position window time RW UINT16 ms 0 to 65535 x10
606C | 00 | Velocity actual value RO | INTa2 | Reference - -
unit/s
6072 00 | Max torque RPDO | UINT16 0.1% 0 to 5000 5000
6077 00 | Torque actual value RO INT16 0.1% -5gggoto 0
31 31
607A | 00 | Target position RW | INT32 | Reference | -27to (2 0
unit 1)
01 | Motor revolutions RW | UINT32 - 0 to (2%%-1) 1
6091
02 | Shaft revolutions RW | UINT32 - 1to (2%°-1) 1
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Index Sub- Data
index Name Access Unit Data Range | Default
(hex) Type
(hex)
31 31
60BO | 00 | Position offset Rw | INT32 | Reference | -27o (27 0
unit 1)
31 31
60B1 | 00 | Velocity offset RW | INT3z | Reference | -27 o (2 0
unit/s 1)
60B2 00 | Torque offset RwW INT32 0.1% -5000 to 0
5000
60E4 00 Following error actual RO DINT32 Refergnce ) i
value unit
60EC 00 !303|t|0n demand RO DINT32 Enco.der ) i
internal value unit
Time constant of
2007 06 ) RW UINT16 | 0.01 ms 0 to 3000 79
torque reference filter
01 | Speed loop gain RwW UINT16 0.1 Hz 1 to 20000 250
02 | lme constantof RW | UINT16 | 0.01ms | 15to51200 | 3183
speed loop integration
03 | Position loop gain RW UINT16 0.1 Hz 0 to 20000 400
Time constant of
13 | speed feedforward RW UINT16 | 0.01 ms 0 to 6400 50
2008 filter
14 :;ied feedforward RW |UINT16 | 0.1% 0 to 1000 0
Time constant of
15 | torque feedforward RW UINT16 | 0.01 ms 0 to 6400 50
filter
16 ;‘;irg“e feedforward RW |UINT16 | 0.1% 0 to 2000 0
Note For details of the related objects, refer to Chapter 7 Details of Object
Dictionary.

6.4.3 Related Functions

Positioning completed:

Index | S4b- Name Description
index
. o It sets the unit of the position reached threshold in 6067h.
Unit of position
2005 3E | reached 0: Reference unit
threshold 1: Encoder unit
6067 00 Position When the position deviation is within £+6067h, and the time
window reaches 6068h, the servo drive considers that the position
N is reached, and sets status word 6041h bit10 = 1 in position
6068 | 0o | Fosition control mode. The position reached DO signal is invalid when
window time either of the condition is not met.
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Following error window:

Index | Sub-index Name Description

When the position deviation (reference unit) exceeds +6065h,
Following | Er-B0O is displayed on the keypad, and bit13 of the status word
6065 00 error is setto 1.

window | When 6065h = OXFFFFFFFF, the drive does not detect whether
position deviation is excessive.

6.4.4 Recommended Configuration

The basic configuration for the CSP mode is described in the following table.

RPDO TPDO Remarks
6040: Control word 6041:Status word Mandatory
607A: Target position 6064: Position actual value Mandatory
6060: Modes of operation 6061: Modes of operation display Optional

6.5 Cyclic Synchronous Velocity Mode (CSV)

In this mode of operation, the host controller gives the target speed in 60FFh to the servo
drive using cyclic synchronization. Speed control and torque control are performed by the
6 servo drive.

6.5.1 Block Diagram

Figure 6-24 Configuration block diagram for CSV mode

Torque offset
60B2h Torque Speed
—— | feedforward gain| feedback filter
2008-16h 2008-15h Torque actual value
6077h
Velocity offset
60B1h +
Target velocity ] Ti tant
Max profile Speed regulator 'me cons
60FFh + + of tor
) que Torque orque
] - — T —
velocity O_> 2008-01h reference filter | limit _r.e%ﬂator
607Fh o 2008-02h 2007-06h
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Figure 6-25 Input/Output objects

' Modes of operation
M f t h
odes of operation 6060 > display 6061h
trol 40h
Control word 6040h Status word 6041h

Position actual

Target velocity 60FFh )
> internal value 6063h

Control
Velocity offset 60B1h > Function Velocity actual value
606Ch
Torque offset 60B2h _ Torque actual value
Max profile 6077h -
velocity 607Fh
Error code 603Fh

Speed limit

The speed limit is determined by the smaller of maximum motor speed and 607Fh value.

6.5.2 Related Objects 6

Control Word 6040h

Bit Name Description
0 Switch on
1 Enable voltage

If bit0 to bit3 are all 1, the servo drive starts running.
2 Quick stop

3 Enable operation

0: The servo drive acts according to the setting of bit0 to bit3.
8 Halt
1: The servo drive halts according to 605Dh.

Status word 6041h

Bit Name Description

0: Target velocity not reached
10 Target reached
1: Target velocity reached

0: Drive not following command

Drive following | 1: Drive following command

b command The servo drive is in running state and starts to execute position
references.
13 -- Not defined
Homing 0: Homing not completed
10 completed 1: Homing completed
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Sub-
Index index Name Access |Data Format Unit Data Range| Default
(hex)
(hex)
603F 00 |Error code RO UINT16 - 0 to 65535 0
6040 00 |Control word RwW UINT16 - 0 to 65535 0
6041 00 |[Status word RO UINT16 - 0 to xFFFF 0
6060 00 |Modes of operation RW INT8 - 0to 10 0
6061 | 00 |Modes of operation RO INT8 - 0to 10 0
display
6063 00 !303|t|on actual RO INT32 Enco.der ) i
internal value unit
6064 | 00 |Position actual value | RO INT32 Refﬁ;?tnce - -
. Reference
606C 00 |Velocity actual value RO INT32 . - -
unit/s
6077 00 |Torque actual value RO INT16 0.1% -5000 to 0
5000
607F | 00 |Max profile velocity RW UDINT32 Re:izsgce 0to (2°%1) | 230
6083 | 00 |Profile acceleration RW UDINT32 Rif:i:/esnzce 0to (2%1) | 100
6084 | 00 |Profile deceleration RW UDINT32 Rif:i:/esnzce 0to (2%1)| 100
31 31
60B1 | 00 |Velocity offset RW INT32 | eference| -2 10 (2 0
unit/s 1)
60B2 00 |[Torque offset RwW INT32 0.1% -5000 to 0
5000
Positive torque limit
60EO 00 value RwW UINT16 0.1% 0 to 5000 5000
60E1 | 00 \';':lﬁzt"’e torque limit | 2y UINT16 | 0.1% | 0t05000 | 5000
31 31
60FF | 00 |Target velocity RW INT32 | Reference| -27to (2 0
unit/s 1)
Time constant of
2007 06 ) RW UINT16 0.01ms | 0to 3000 79
torque reference filter
01 [Speed loop gain RW UINT16 0.1 Hz | 1to 20000 250
Time constant
02 |of speed loop RW UINT16 0.01 ms |15to 51200| 3183
integration
2008 Time constant of
15 |torque feedforward RW UINT16 0.01ms | 0to 6400 50
filter
16 ;‘;ir;‘“e feedforward RW UINT16 | 01% | 0102000 | 0
Note For details of the related objects, refer to Chapter 7 Details of Object

Dictionary.
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6.5.3 Related Functions

Speed reached:

Index .SUb- Name Description
index
: When the difference between 60FFh (converted into motor speed/
Velocity L :
606Dh | 00 window | RPM) and actual motor speed is within +606Dh, and the time

reaches 606Eh, the servo drive considers that the speed reference
is reached, sets status word 6041h bit10 = 1 and activates the

Velocity | speed reached DO signal.
606Eh | 00 | window

time

This flag bit is valid only when the S-ON signal is valid in profile
position mode and cyclic synchronous velocity mode.

6.5.4 Recommended Configuration

The basic configuration for the CSV mode is described in the following table.

RPDO TPDO Remarks
6040: Control word 6041: Status word Mandatory

60FF: Target Velocity

6064: Position actual value Optional
606C: Velocity actual value Optional
6060: Modes of operation 6061: Modes of operation display Optional

6.6 Cyclic Synchronous Torque Mode (CST)

In this mode of operation, the host controller gives the target torque in 6071h to the servo
drive using cyclic synchronization. Torque control is performed by the servo drive. The
servo drive regulates the speed when the speed reaches the limit.

6.6.1 Block Diagram

Figure 6-26 Configuration block diagram for CST mode

Speed regulator Max profile
2008-01h velocity -
2008-02h 607Fh

Torque actual value
6077h

Torque offset
6082h Selection at +
Targsf);t%:que speed limit Time constant
—_— | oftorque _ |Torque| Torque |
7| reference filter | |imit regulator
2007-06h
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Figure 6-27 Input/Output objects

Speed limit

The speed limit is determined by the smaller of maximum motor speed and 607Fh value.

Modes of operation
display 6061h

Modes of operation 6060h
>

Control word 6040h

Status word 6041h

Target torque 6071h
>

Velocity actual value
606Ch

Torque offset 60B2h

Control function Torque actual value

Max profile velocity

6077h

Torque demand

6.6.2 Related Objects

> value 6074h

Error code 603Fh

Control Word 6040h

Bit Name Description
0 | Switch on
1 Enable voltage

If bit0 to bit3 are all 1, the servo drive starts running.
2 | Quick stop
3 | Enable operation

0: The servo drive acts according to the setting of bit0 to bit3.
8 | Halt

1: The servo drive halts according to 605Dh.

Status word 6041h

Bit | Name Description

0: Target torque not reached
10 | Target reached

1: Target torque reached

Drive following

0: Drive not following command

12
command 1: Drive following command
13 | - --
0: Homing not completed
15 | Homing completed

1: Homing completed
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Index Sub- Data
index Name Access Unit Data Range | Default
(hex) Format
(hex)
603F 00 |Error code RO UINT16 - 0 to 65535 0
6040 00 |Control word RW UINT16 - 0 to 65535 0
6041 00 |Status word RO UINT16 - 0 to xFFFF 0
6060 00 |Modes of operation RW INT8 - 0to 10 0
6061 00 |Modes of operation display| RO INT8 - 0to 10 0
606C | 00 |Velocity actual value RO | INT32 |Reference - -
unit/s
6071 | 00 |Target torque RW | INT16 | 019 | 2000t 0
5000
6074 00 |Torque demand value RO INT16 0.1% -SSSé)Oto 0
6077 00 |Torque actual value RO INT16 0.1% -Sé)ggoto 0
607F | 00 |Max profile velocity RW |UDINT32 Re;i:;gce Oto (2%1)| 2%
60B2 00 |[Torque offset RW INT32 0.1% -5000 to 0
5000

60EQ 00 |Positive torque limit value RW UINT16 0.1% 0 to 5000 5000
60E1 00 |Negative torque limit value| RW UINT16 0.1% 0 to 5000 | 5000
2007 | o |'me constantoftorque RW | UINT16 | 0.01ms | 0to3000 | 79

reference filter

01 |Speed loop gain RW UINT16 | 0.1 Hz | 1to0 20000 | 250
2008 ;
02 |lIme constant of speed RW | UINT16 | 0.01 ms |15 to 51200| 3183
loop integration
Note For details of the related objects, refer to Chapter 7 Details of Object
Dictionary.

6.6.3 Related Functions

Torque reached:

Index | Sub- Name Description
index
2007 16 rBezsci;/:me for torque When the difference between the actual torque and
based value is larger than 2007-17h, the signal

2007 17 Threshold of torque | TOQREACH is output, and status word 6041h bit10 is
reached valid set to 1. When the difference is smaller than 2007-18h,
Threshold of torque the signal TOQREACH is invalid, and status word 6041h

2007 18 . . bit10 is cleared to 0.
reached invalid
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6.6.4 Recommended Configuration

The basic configuration for the CST mode is described in the following table.

RPDO TPDO Remarks
6040: Control word 6041: Status word Mandatory
6071: Target Torque
6064: Position actual value Optional
606C: Velocity actual value Optional
6077: Torque ActualValue Optional
6060: Modes of operation 6061: Modes of operation display Optional

6.7 Profile Position Mode (PP)

In this mode of operation, the host controller uses the path generation function (an
operation profile calculation function) inside the servo drive to perform PTP positioning
operation. It executes path generation, position control, speed control, and torque control
based on the target position, profile velocity, profile acceleration, profile deceleration, and
other information.

6.7.1 Block Diagram

6 Figure 6-28 Block diagram for the PP mode
Speed Time constant of speed
» feedforward gain feedforward filter
Position demand 2008-14h 2008-13h

internal value 60FCh

Encoder position deviation

Target position 607Ah
counter 200B-10h

Profile velocity 6081h

Profile acceleration 6083h G ti
Profile deceleration 6084h 633; r(;'ﬁ + Position loop gain
lhenhettntnaehadi | K
2008-03h
6091-02h __ A Position actual
internal value 6063h
Time constant of
torque feedforward Torq‘ue feedforward <
filter 2008-15h gain 2008-16h Position demand Position demand
' internal value 60FCh(p, value 6062h
E—
Speed regulator Position actual internal Position actual
2008-01h ]| Max er Vel B063D) | ot | voluob064
spee ————————»| ntonreverse ——————9
2008-02h Encoder position R
Actual motor speed deviation counter Following error
200B-10h actual value 60F4h
200B-01h [RPM] Speed reference e —
200B-02h [RPM]

Time constant of

Torque limit
torque reference Torque
g filter BOEOh | o sulator
60ETh | 9

2007-06h
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Figure 6-29 Input/Output objects

Target position 607Ah
>

Profile acceleration/
deceleration 6083h/6084h>

Profile velocity 6081h

Position window 6067h

Position window time
6068h

Following error window

> Position control

Following error
actual value 60F4h

Position demand
internal value 60FCh

Position actual
internal value 6063h

>

Velocity actual value
606Ch

Torque actual value

6077h

6065h

Speed limit

The speed limit is determined by the smaller of maximum motor speed and 607Fh value.

6.7.2 Related Objects

Control Word 6040h

Bit Name Description

0 Switch on

1 Enable voltage

If bit0 to bit3 are all 1, the servo drive starts running.
2 | Quick stop

3 | Enable operation

Starts positioning at the rising edge from 0 to 1 of the signal. In this
timing, the values of 607Ah (Target position), 6081h (Profile velocity),

4 | New set-point 6083h (Profile acceleration), and 6084h (Profile deceleration) are

obtained.
Change set 0: Not change set immediately
5 |. )
immediately 1: Change set immediately
0: Target position being absolute position reference
6 | abs/rel
1: Target position being relative position reference
Status word 6041h
Bit Name Description

0: Target position not reached
10 | Target reached
1: Target position reached

0: Waiting for a new Target position
12 | Set-point acknowledge
1: Not update target position

0: No position deviation excessive fault
13 | Following error
1: Position deviation excessive fault present

0: Homing not completed
15 | Homing completed

1: Homing completed
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Sub-

Data

Index | . Name Access Unit Data Range | Default
index Format
603F | 00 |Error code RO | UINT16 - 0 to 65535 0
6040 | 00 |Control word RW | UINT16 - 0 to 65535 0
6041 00 |Status word RO UINT16 - 0 to xFFFF 0
6060 00 |Modes of operation RwW INT8 - 0to 10 0
6061 | oo |“odes of operation RO | INT8 - 0to 10 0
display
6062 | 00 |Position demand value RO | DINT32 Refﬁ;?tnce ; ;
6063 00 Position actual internal RO INT32 Enco'der i i
value unit
6064 | 00 |Position actual value RO | INT32 Refj;?tnce - ;
6065 | 00 |Following error window | RW | UDINT32 Refj:?tnce 0to (2%-1) |1048576
6067 | 00 |Position window RW | UINT32 E”jr?ifer 01065535 | 734
6068 00 |Position window time RW UINT16 ms 0 to 65535 x10
606C | 00 |Velocity actual value RO | INT32 | Reference - -
unit/s
6077 00 |Torque actual value RO INT16 0.1% -55085)0to 0
607A | 00 |Target position RW | INT32 Refj;?tnce 2% (21)] 0
6083 | 00 |Profile acceleration RW |UDINT32 Rifr:?s”;e Oto (2%1) | 100
6084 | 00 |Profile deceleration RW |UDINT32 Rifr‘:’i:fsnzce Oto (2%1) | 100
01 |Motor revolutions RW | UINT32 - 0 to (2%-1) 1
6091
02 |Shaft revolutions RW | UINT32 - 1to (2%-1) 1
60EQ0 00 |Positive torque limit value| RW UINT16 0.1% 0 to 5000 5000
60E1 | 00 \':‘:Ig:t've torque limit RW | UINT16 | 0.1% 0105000 | 5000
60F4 00 Following error actual RO DINT32 Refergnce i i
value unit
60FC 00 Position demand internal RO DINT32 Enco'der i i
value unit
Time constant of torque
2007 | o6 |reference filter RW | UINT16 | 0.01ms | O to 3000 79
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Index .SUb- Name Access Data Unit Data Range | Default
index Format
01 |Speed loop gain RwW UINT16 0.1 Hz 1 to 20000 250
02 |limeconstantofspeed | oy | yiNT16 | 0.01ms | 151051200 | 3183
loop integration
03 |Position loop gain RwW UINT16 0.1 Hz 0 to 20000 400
2008 | 13 |Tmeconstantofspeed | o | yiNT16 | 0.01ms | 0106400 | 50
feedforward filter
14 |Speed feedforward gain RW UINT16 0.1% 0 to 1000 0
15 |Timeconstantoftorque | oy | yiNT16 | 0.01ms | 0106400 | 50
feedforward filter
16 |Torque feedforward gain RwW UINT16 0.1% 0 to 2000 0
Note For details of the related objects, refer to Chapter 7 Details of Object
Dictionary.
6.7.3 Related Functions
Positioning completed:
Index .SUb- Name Description
index
Output condition
2005 15 | of positioning It sets the output condition of positioning completed signal.
completed signal
It sets the unit of the position reached threshold in 6067h.
Unit of position . .
2005 3E reached threshold 0: Reference unit
1: Encoder unit
6067 00 | Position window When the position deviation is within £+6067h, and the time
reaches 6068h, the servo drive considers that the position
Position window is reached, and sets status word 6041h bit10 = 1 in position
6068 | 00 time control mode. The position reached DO signal is invalid
when either of the condition is not met.

Following error window:

Name Description

Index .SUb-
index
6065h | 00h

error setto 1.

excessive fault is not detected.

When the position deviation (reference unit) exceeds +6065h,
Following | Er-B0O is displayed on the keypad, and bit13 of the status word is

window When 6065h is set to OXFFFFFFFF, the position deviation

6.7.4 Path Generator
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Time sequence 1: Change immediately

The host controller modifies the attributes of the position reference (profile
acceleration/deceleration 6083h/6084h, profile velocity 6081h and target position
607Ah) according to requirements.

The host controller changes 6040h bit4 to 1, prompting the drive that a new position
reference will be enabled.

After receiving the rising edge of 6040h bit4, the drive judges whether to receive
this new position reference.

If 6040h bit5 is 1 initially and 6041h bit12 is 0, the drive can receive the new position
reference (D ; after receiving it, the drive changes 6041h bit12 to 1, indicating the
drive has received the new position reference (D and cannot receive a new one.

In the mode of change immediately, the drive immediately executes the new position
reference once receiving it (6041h bit12 changes from 0 to 1).

After receiving that 6041h bit12 changes from 0 to 1 in the drive, the host controller
issues the position reference data and change 6040h bit4 from 1 to 0, indicating
there is no new position reference.

6040h bit4 is edge change valid, and this operation will not interrupt the position
reference being executed.

After detecting that 6040h bit4 changes from 1 to O, the drive sets 6041h bit12 to 0O,
indicating it is ready to receive a new position reference.

In the mode of change immediately, once detecting that 6040h bit4 changes from 1
to 0, the drive always clears 6041h bit12 to 0.

If the drive receives a new position reference 2 when executing the previous
position reference D , it does not abandon the position reference not finished in @O .
With a relative position reference, after new position reference @ is finished,
total position increment = target position increment 607Ah of (D + target position
increment 607Ah of @ .

With an absolute position reference, after new position reference @) is finished, total
position increment = target position increment 607Ah of @) .
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Figure 6-30 Time sequence and motor profile in the mode of change immediately

1 @ @

Position reference data

) (4)

6040h bit4: New set-point
6040h bit5: Change set
immediately |
(3) 5
6041h bit12: Set-point
acknowledge
Position
reference
@
)
-
T ' Absolute position, change T
Trigger ' 6040himmediately: 2F>3F
signal Relative position, change 6040h 6
immediately: 6F>7F
6041h bit10: (] N
Target reached

Note: If any position reference object related is
changed, the trigger signal must be issued again.

Operation description:

Example: two position references, change immediately, absolute
Position reference @ :

Targe position 607Ah = 100000000

6081h =10485760 p/s

Position reference @) :

Targe position 607Ah = 100000000

6081h =20971520 p/s
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Velocity

1200 RPM

A
607Ah = 100000000
6081h = 20971520
607Ah = 100000000
6081h = 10485760
600 RPM @)
@
A A >
< 6041h = 0x1237 =T= 6041h = 0x1237 >
If 6041h bit12 =0 Step 5: 6041h = 0x1637
Step 3: 6040h = 0x2F 6040h = 0x2F Position reached
Step 4: 6040h = 0x3F 6041h = 0x0237
Step 6:
6040h = Ox3F

6041h = 0x1237

Time sequence 2: Not change immediately

The host controller updates the objects (profile acceleration/deceleration
6083h/6084h, profile velocity 6081h and target position 607Ah) based on the
position references to be modified.

The host controller changes 6040h bit4 to 1, prompting the drive that a new position
reference will be enabled.

After receiving the rising edge of 6040h bit4, the drive judges whether to receive this
new position reference.

If 6040h bit5 is 0 initially and 6041h bit12 is 0, the drive can receive the new position
reference (D ; after receiving it, the drive changes 6041h bit12 to 1, indicating the
drive has received the new position reference (U and cannot receive a new one.

After receiving that 6041h bit12 changes from 0 to 1 in the drive, the host controller
issues the position reference data and change 6040h bit4 from 1 to 0, indicating
there is no new position reference.

6040h bit4 is edge change valid, and this operation will not interrupt the position
reference being executed.

After detecting that 6040h bit4 changes from 1 to 0, the drive sets 6041h bit12 to O,
indicating it is ready to receive a new position reference. In the mode of not change
immediately, the drive receives a new position reference only after completing
execution of the previous one, and immediately executes the new one once
receiving it (6041h bit12 changes from 0 to 1).



6 Control Modes

Figure 6-31 Time sequence motor profile in the mode of not change immediately

1 o @

Position reference data

6040h bit4: New set-point
6040h bit5: Change set
immediately
3) i
®)
6041h bit12: Set-point
acknowledge
Position
reference
@
)
( >
1 Absolute position, change wr
Trigger 6040himmediately: OF >1F
signal Relative position, change
6040h immediately: 4F>5F
6041h bit10: ] ] [ 6
Target reached

Note: If any position reference object related is
changed, the trigger signal must be issued again.

Figure 6-32 Difference between absolute and relative position references

A A
Target Target
position position
Target
Target position 2
position 2
Target Target
position 1 position1
Absolute position Relative position
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6.7.5 Recommended Configuration

The basic configuration for the PP mode is described in the following table.

RPDO TPDO Remarks
6040: Control word 6041: Status word Mandatory
607A: Target Velocity 6064: Position actual value Mandatory
6081: Profile velocity Mandatory
6083: Profile acceleration Optional
6084: Profile deceleration Optional
6060: Modes of operation 6061: Modes of operation display Optional

6.8 Profile Velocity Mode (PV)

In this mode of operation, the host controller gives the target speed, acceleration, and

deceleration to the servo drive. Speed control and torque control are performed by the
servo drive.

6.8.1 Block Diagram

Figure 6-33 Block diagram for the PV mode

Torque Time constant of
| feedforward torque
gain feedforward filter
2008-16h 2008-15h Torque actual value
6077h
+
. Profile
Target velocity ! y Time constant of | Torque
60FFh acceleration/ | Max profile + Speed regulator + I T Iimih?alue Toe
deceleration | velocity =/)—> 2008-01h —>Q—> fiter 60EOh | requiator ™
6083h 607Fh - 2008-02h 2007-06h 60E1h g
6084h ‘
Speed limit

The speed limit is determined by the smaller of maximum motor speed and 607Fh value.

6.8.2 Related Objects

Control Word 6040h

Bit Name Description
0 Switch on If bit0 to bit3 are all 1, the servo drive starts running.
1 Enable voltage
2 Quick stop
3 Enable operation
0: The servo drive acts according to the setting of bit0 to bit3.
® ratt 1: The servo drive halts according to 605Dh.
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Status word 6041h
Bit Name Description
0: Target velocity not reached
10 Target reached
1: Target velocity reached
0: Both position references and feedback not exceeding limit
11 Internal limit active
1: Position references or feedback exceeding limit
0: Homing not completed
15 | Homing completed
1: Homing completed
Sub-
Index index Name Access Data Unit Data Range | Default
(hex) Format
(hex)
603F 00 |Error code RO |UINT16 - 0 to 65535 0
6040 00 |Control word RW | UINT16 - 0 to 65535 0
6041 00 |Status word RO |UINT16 - 0 to xFFFF 0
6060 00 Modes of operation RW INT8 - 0to10 0
6061 | oo |odes of operation RO | INT8 - 0to 10 0
display
607F | 00 |Max profile velocity RW | UINT32 Re:i:telzce Oto (2%1) | 2%
6063 00 Position actual internal RO INT32 Enco.der i i
value unit 6
6064 | 00 |Position actual value RO | INT32 Refsr:?t“ce - -
Ref
60FF | 00 |Target velocity RW | INT32 euizsrs‘ce 2910 (27-1) | 0
60EO 00 Positive torque limit value RW | UINT16 0.1% 0 to 5000 5000
60E1 00 |Negative torque limit value| RW |UINT16 0.1% 0 to 5000 5000
606C | 00 |Velocity actual value RO | INT32 |Reference - -
unit/s
6077 00 |Torque actual value RO INT16 0.1% -5000 to 5000 0
2007 | o0 |meconstantoftorque | o yiNT16| 0.01ms | 0t03000 | 79
reference filter
01 Speed loop gain RW |UINT16| 0.1 Hz 1 to 20000 250
02 |Time constant of speed RW |UINT16| 0.01ms | 15t051200 | 3183
loop integration
2008 .
15 |Timeconstantoftorque | oy | yiNT16| 0.01ms | 0106400 | 50
feedforward filter
16 | Torque feedforward gain RW |UINT16 0.1% 0 to 2000 0
Note For details of the related objects, refer to Chapter 7 Details of Object
Dictionary.
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6.8.3 Related Functions

Speed reached:

Index .SUb- Name Description
index
606Dh 00 Velocity When the difference between 60FFh (converted into motor
window speed/RPM) and actual motor speed is within +606Dh, and the

time reaches 606Eh, the servo drive considers that the speed
reference is reached, sets status word 6041h bit10 = 1 and

606Eh 00 xierl]c()jcg\th}//time activates the speed reached DO signal.
This flag bit is valid only when the S-ON signal is valid in profile
position mode and cyclic synchronous velocity mode.

6.8.4 Recommended Configuration

The basic configuration for the PV mode is described in the following table.

RPDO TPDO Remarks
6040: Control word 6041: Status word Mandatory
60FF: Target Velocity Mandatory

6064: Position actual value Optional

606C: Velocity actual value Optional

6 6083: Profile acceleration Optional
6084: Profile deceleration Optional

6060: Modes of operation 6061: Modes of operation display Optional

6.9 Profile Torque Mode (PT)

In this mode of operation, the controller gives the target torque in 6071h and torque slope
in 6087h to the servo drive. Torque control is performed by the servo drive. The servo
drive regulates the speed when the speed reaches the limit.

6.9.1 Block Diagram

Figure 6-34 Block diagram for the PT mode

Speed regulator | Max profile
2008-01h velocity |-
2008-02h 607Fh

Torque actual value
6077h

6087h
Target torque
6071h

Torque slope +

Selection at .
speed limit Time constant

_| oftorque Torque | Torque
~ | reference filter | limit | regulator
2007-06h
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Figure 6-35 Input/Output objects

Speed limit

PP mode (0x6060 = 4)

Target torque (0x6071)

Torque slope (0x6087)

Max torque (0x6072)

Positive/Negative torque
limit value (Ox60E0/Ox60E1)

Max profile velocity (0Ox607F)

Torque
T demand value
orque (0x6074)
control

The speed limit is determined by the smaller of maximum motor speed and 607Fh value.

6.9.2 Related Objects

Control Word 6040h
Bit Name Description
0 Switch on
1 Enable voltage
If bit0 to bit3 are all 1, the servo drive starts running.
2 Quick stop
3 Enable operation
0: The servo drive acts according to the setting of bit0 to bit3.
8 Halt
1: The servo drive halts according to 605Dh.
Status word 6041h
Bit Name Description
0: Target torque not reached
10 | Target reached
1: Target torque reached
0: Position feedback not exceeding limit
12 Internal limit active
1: Position feedback exceeding limit
0: Homing not completed
15 Homing completed
1: Homing completed
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Index Sub- Data
index Name Access Unit Data Range | Default
(hex) Format
(hex)

603F 00 |Error code RO UINT16 - 0 to 65535 0
6040 00 |Control word RW UINT16 - 0 to 65535 0
6041 00 Status word RO UINT16 - 0 to xFFFF 0
6060 00 Modes of operation RwW INT8 - 0to10 0
6061 | 0o |viodes of operation RO INT8 - 0to 10 0

display
606C | 00 |Velocity actual value RO INT32 |Reference ; ;

unit/s
6071 00 Target torque RwW INT16 0.1% -5000 to 0
5000

6072 00 |Max. torque RW UINT16 0.1% 0 to 5000 5000
6074 00 Torque demand value RO INT16 0.1% - -
6077 00 Torque actual value RO INT16 0.1% - -
607F | 00 |Max profile velocity RW | UINT32 Re:i:f/zce Oto (2%1) | 2%
6087 00 |Torque slope RW | UDINT32 | 0.1%/s | Oto (2*-1) | 2%-1
2007 | o0 |lmeconstantof RW | UINT16 | 0.01ms | 0t03000 | 79

torque reference filter

01 Speed loop gain RW UINT16 0.1 Hz 1 to 20000 250
2008 ;
02 |lImeconstantof RW | UINT16 | 0.01ms | 15t051200 | 3183
speed loop integration
Note For details of the related objects, refer to Chapter 7 Details of Object
Dictionary.

6.9.3 Related Functions

Torque reached:

Index .SUb- Name Description
index
2007 16 Base value for torque When the difference between the actual torque and
reached based value is larger than 2007-17h, the signal
2007 17 Threshold of torque TOQREACH is output, and status word 6041h bit10
reached valid is set to 1. When the difference is smaller than 2007-
Threshold of torque 18h, the signal TOQREACH is invalid, and status
2007 18 . . word 6041h bit10 is cleared to 0.
reached invalid
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Speed Limit in torque control:

The speed limit source is selected in 2007-12h.

Index [Sub-index Data Data
i Defaul
(hex) 17 Name Access Format Unit - efault
2007 12 Speed limit source RW UINT16 1 Oto2 0
Value Description
0 Internal speed limit The speed limit is set in 2007-14h and 2007-15h.

EtherCAT external speed Positive speed limit: min{607Fh, 2007-14h}
limit Negative speed limit: min{607Fh, 2007-15h}

DI (FunIN.36) active: 2007-14h as positive/
negative speed limit

Internal speed limit

2 selected via DI with
FunIN.36 DI (FunIN.36) inactive: 2007-15h as positive/

negative speed limit

6.9.4 Recommended Configuration

The basic configuration for the PT mode is described in the following table.

RPDO TPDO Remarks
6040: Control word 6041: Status word Mandatory
6071: Target Torque Mandatory
6087: Torque slope Optional 6

6064: Position actual value Optional

606C: Velocity actual value Optional

6077: Torque actual value Optional

6060: Modes of operation 6061: Modes of operation display Optional

6.10 Homing Mode (HM)

This mode searches for the home and determines the position relationship between
home and zero.

e Home: mechanical home reference point, that is, the motor Z signal.
e  Zero: absolute zero point in the machine

After homing is completed, the motor stops at the home.

The relationship between home and zero is set in 607Ch.

Home = Zero + 607Ch (Home offset)

When 607Ch = 0, the zero is the same as the home.
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6.10.1 Block Diagram

Figure 6-36 Block diagram for the homing mode

Homing speeds 6099h
Homing method 6098h
Duration limit of homing 2005-24h

Control word %

6040h

Gear ratio
— | HM profile
Modes of operation

+ *ﬁ Position loop
enerator »  6091-01h —»Q—» gain
6060h g 609h-02h

Position actual internal value
6063h

2008-03h

Time constant of
Speed
. speed
feedforward gain .
2008-14h feedforward filter
2008-13h

N

YEe. G Speed regulator
> — = — —p2008-01th |-
+ speed

2008-02h

Time constant of
Torque
feedforward gain torque
2008-16h feedforward filter
] 2008-15h
+
-
+

Figure 6-37 Input/Output objects

Modes of operation
6060h

Control word 6040h

>
Homing speeds
6099 >
Homing method
6098h
L

Duration limit of
homing 2005-24h

Homing acceleration
609Ah

|
Home offset
607Ch

Positive/Negative
torque limit value
60EOh, 60E1h

Torque actual value
6077h

Time constant | Positive/Negative

of torque | torque limit value | Torque
— e T ™ AREAL T T 4
reference filter 60EOh regulator > Encoder
2007-06h 60E1h

Modes of operation
display 6061h

Status word 604 1h

>

Following error actual
value 60F4h

Position actual value
6064h

Gl fsifar Velocity actual value

606Ch

Torque actual value
6077h
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Speed limit

The speed limit is determined by the smaller of maximum motor speed and 607Fh value.

6.10.2 Related Objects

Control Word 6040h
Bit Name Description
0 Switch on 1: Valid, 0: Invalid
1 | Enable voltage 1: Valid, 0: Invalid If bit0 to bit3 are all 1, the servo
2 | Quick stop 1: Invalid, 0: Valid drive starts running.
3 Enable operation 1: Valid, 0: Invalid
0->1: Homing start
4 Homing start 1: Homing ongoing
1->0: Homing end
0: The servo drive determines whether to start homing according to
8 Halt bit4 setting.
1: The servo drive halts according to 605Dh.
Status word 6041h
Bit Name Description
0: Target position not reached
10 Target reached
1: Target position reached
0: Homing failed
12 Homing attained 1: Homing successful
This flag bit is valid when the drive is in homing mode in running
state and the target reached signal is active.
0: No homing error
13 Homing error
1: Homing timeout or deviation excessive
0: Homing not completed
Homing
15 completed 1: Homing completed
This flag bit is set when the home signal is reached.
Sub-
Index index Name Access Data Unit Data Default
(hex) Format Range
(hex)
603F 00 |Error code RO UINT16 - 0 to 65535 0
6040 00 |Control word RW UINT16 - 0 to 65535 0
6041 00 |Status word RO UINT16 - 0 to xFFFF 0
6060 00 |Modes of operation RW INT8 - 0to 10 0
6061 | oo |Modes of operation RO | INTS - 0to 10 0
display
6062 | 00 |Position demand value RO | INT32 Refj;?tnce . .
6064 | 00 |Position actual value RO | INT32 Refﬁ;?tnce - -
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Sub-
Index index Name Access Data Unit Data Default
(hex) Format Range
(hex)
6067 | 00 | Position window RW | UINT32 E“S:i?er 0to 65535 | 734
6068 00 |Position window time RwW UINT16 ms 0 to 65535 x10
6077 | 00 |Torque actual value RO | INT16 0.1% -ssoggoto 0
606C | 00 |\Velocity actual value RO | INT32 | Reference - -
unit/s
6098 00 |Homing method RwW INT8 - 1to0 35 1
01 Spfaed during search for RW UINT32 Reference 0to (2%-1) 100
switch unit/s
6099 )
02 Speed during search for RW UINT32 Reference 1010 (2%-1)| 100
zero unit/s
609A | 00 |Homing acceleration RW |UDINT32 Rifsirt‘/a:fe Oto (2%1) | 100
S . 100 to
2005 24 | Duration limit of homing RwW UINT16 10ms 65535 50000
60F4 00 Following error actual RO DINT32 Refergnce i i
value unit
Note For details of the related objects, refer to Chapter 7 Details of Object
Dictionary.

6.10.3 Related Functions

Homing timeout:

Index .SUb- Name Description
index
Duration limit | If homing is not completed within the duration, Er.601 will be
2005 24 . o .
of homing detected, indicating homing timeout.

Current position calculation method:

Index .SUb- Name Description
index
This object determines whether to use absolute homing or
relative homing in an incremental system.
Additional 60E6h = 0 (Absolute homing)
p05|t|or.1 encoder After homing, 6064h (Position actual value) is equal to the
60EG6h 00 resolution
home offset 607Ch.
— encoder
increments 60E6h = 1 (Relative homing)

After homing, 6064h is the sum of the original value plus the
home offset 607Ch.




6 Control Modes

6.10.4 Homing Operation

1. 6098h = 1

Home: motor Z signal
Deceleration point: negative limit switch

a. Deceleration point signal inactive at homing start

Negative
limit switch

@%ﬂ?ﬂ%ﬂﬁ [daaaadd

Motion profile Q |
L

Motor Z signal

Y

Negative limit
switch

Note: In the figure, "H" represents high speed 6099-1h (Speed during search for switch),
and "L" represents low speed 6099-2h (Speed during search for zero).

The N-OT signal is inactive initially, and the motor starts homing in negative direction at
high speed.

After reaching the rising edge of the N-OT signal, the motor decelerates and changes to
run in positive direction at low speed.

After reaching the falling edge of the N-OT signal, the motor stops at the first motor Z
signal.
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b. Deceleration point signal active at homing start

Negative
limit switch

@K |[fddda@@@ddddadad @ do

Motion profile |

\

Motor Z signal

Negative limit
switch

The N-OT signal is active initially, and the motor directly starts homing in positive
direction at low speed.

After reaching the falling edge of the N-OT signal, the motor stops at the first motor Z
signal.
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2.6098h =2
Home: motor Z signal
Deceleration point: positive limit switch
a. Deceleration point signal inactive at homing start
Positive
limit switch
‘%(? ddq@adaa@ad (([adada@ a@ao
| H
Motion profile ' —L_)
4_
Motor Z signal H
Positive limit !
switch

The P-OT signal is inactive initially, and the motor starts homing in positive direction at
high speed.

After reaching the rising edge of the P-OT signal, the motor decelerates and changes to
run in negative direction at low speed.

After reaching the falling edge of the P-OT signal, the motor stops at the first motor Z
signal.

b. Deceleration point signal active at homing start

Positive
limit switch

Motor Z signal

Positive limit
switch

The P-OT signal is active initially, and the motor directly starts homing in negative
direction at low speed. After reaching the falling edge of the P-OT signal, the motor stops
at the first motor Z signal.
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3.6098h =3
Home: motor Z signal
Deceleration point: home switch (HW)
a. Deceleration point signal inactive at homing start
Home switch
C
| H
Motion profile [
A
Motor Z signal
Home switch I |
6 The HW signal is inactive initially, and the motor starts homing in positive direction at

high speed. After reaching the rising edge of the HW signal, the motor decelerates and
changes to run in negative direction at low speed.

After reaching the falling edge of the HW signal, the motor stops at the first motor Z
signal.

b. Deceleration point signal active at homing start

Home switch

(C@ccraecaaififeaay

Motor Z signal

A

Home switch

The HW signal is active initially, and the motor directly starts homing in negative direction
at low speed. After reaching the falling edge of the HW signal, the motor stops at the first

motor Z signal.
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4.6098h =4

Home: motor Z signal
Deceleration point: home switch (HW)

a. Deceleration point signal inactive at homing start

Home switch

o o

T

ra

aaa

L —

@ﬁﬁﬂ% daadd

Motion profile |

\

Motor Z signal

Home switch

The HW signal is inactive initially, and the motor directly starts homing in positive

direction at low speed.

After reaching the rising edge of the HW signal, the motor stops at the first motor Z

signal.

b. Deceleration point signal active at homing start

Hom

e switch

@Wﬁﬂ(fﬂ%ﬂﬂﬂﬂ

C—|

Motor Z signal

Home switch
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5.6098h =5

The HW signal is active initially, and the motor starts homing in negative direction at high
speed.

After reaching the falling edge of the HW signal, the motor decelerates and changes to
run in negative direction at low speed.

After reaching the rising edge of the HW signal, the motor stops at the first motor Z
signal.

Home: motor Z signal
Deceleration point: home switch (HW)

a. Deceleration point signal inactive at homing start

Home switch

] o]

-

@Wﬂﬂﬂﬂ daadq [faaad®

Motion profile |
@
>

Motor Z signal

Home switch I |

The HW signal is inactive initially. The motor starts homing in negative direction at high
speed.

After reaching the rising edge of the HW signal, the motor decelerates and changes to
run in positive direction at low speed.

After reaching the falling edge of the HW signal, the motor stops at the first motor Z
signal.
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b. Deceleration point signal active at homing start

Home switch

o o

T

Gﬁ?f%§mﬁﬁﬁﬁﬁﬁﬂﬁm
e

Motion profile

L

Motor Z signal

Home switch

The HW signal is active initially, and the motor directly starts homing in negative direction
at low speed.

After reaching the falling edge of the HW signal, the motor stops at the first motor Z
signal.

6.6098h =6

Home: motor Z signal
Deceleration point: home switch (HW)

a. Deceleration point signal inactive at homing start

Home switch

o o

=
(@7%««%7««« l[eeaaa

Motion profile

A

Motor Z signal

Home switch
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The HW signal is inactive initially, and the motor directly starts homing in negative
direction at low speed.

After reaching the rising edge of the HW signal, the motor stops at the first motor Z
signal.

b. Deceleration point signal active at homing start

Home switch

I
‘%WWW @@ dadadad a@do

Motion profile . )

Motor Z signal

Home switch

The HW signal is active initially, and the motor starts homing in positive direction at high
speed.

After reaching the falling edge of the HW signal, the motor decelerates and changes to
run in negative direction at low speed.

After reaching the rising edge of the HW signal , the motor stops at the first motor Z
signal.
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7.6098h =7

Home: motor Z signal
Deceleration point: home switch (HW)

a. Deceleration point signal inactive at homing start, not reaching positive limit switch

Home switch

Positive
o o limit switch
]
@% qdl ((ddda@dadqdaaadad a@dao
H
Motion profile  —
A
Motor Z signal
Home switch
Positive limit
switch

The HW signal is inactive initially, and the motor starts homing in positive direction at
high speed.

If the motor does not reach the limit switch, it decelerates and changes to run in
negative direction at low speed after reaching the rising edge of the HW signal.
After reaching the falling edge of the HW signal, the motor stops at the first motor Z
signal.
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a. Deceleration point signal inactive at homing start, reaching positive limit switch

Home switch Positive
limit switch
-

@ﬂ(fﬂ({ﬂ% gaaaad [gaao

Motion profile | H

-L -H )

A

Motor Z signal

Home switch

Positive limit
switch

The HW signal is inactive initially, and the motor starts homing in positive direction at
high speed.

6 If the motor reaches the limit switch, it automatically changes to run in negative direction
at high speed.

After reaching the rising edge of the HW signal, the motor decelerates and continues to
run in negative direction at low speed.

After reaching the falling edge of the HW signal, the motor stops at the first motor Z
signal.
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b. Deceleration point signal active at homing start

Home switch

Positive
° ° limit switch
' =]

0]

daqaaaaao

a0

@ﬂﬂﬂﬂﬁﬁ

e

A

Motor Z signal

Home switch

Positive limit
switch

The HW signal is active initially, and the motor directly starts homing in negative direction
at low speed.

After reaching the falling edge of the HW signal , the motor stops at the first motor Z
signal.

8.6098h =8

Home: motor Z signal
Deceleration point: home switch (HW)

a. Deceleration point signal inactive at homing start, not reaching positive limit switch

Home switch

Positive
5 limit switch
v =
1
‘%Wﬁ [[@@@@daadadaad a@dao
H
0y
| y
Motor Z signal

Home switch
Positive limit

switch
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The HW signal is inactive initially, and the motor starts homing in positive direction at
high speed.

If the motor does not reach the limit switch, it decelerates and changes to run in
negative direction at low speed after reaching the rising edge of the HW signal.
After reaching the falling edge of the HW signal, the motor changes to run in positive
direction at low speed, and stops at the first motor Z signal.

b. Deceleration point signal inactive at homing start, reaching positive limit switch

_ Positive
Home switch limit switch
o o O

¥ —

@ﬂ(fﬂ(fﬂﬂﬂ?@ﬁ [dda@ @a@d

Motion profile L -H

=

Motor Z signal

Home switch

Positive limit
switch

The HW signal is inactive initially, and the motor starts homing in positive direction at
high speed.

If the motor reaches the limit switch, it automatically changes to run in negative direction
at high speed.

After reaching the rising edge of the HW signal, the motor decelerates and continues to
run in negative direction at low speed.

After reaching the falling edge of the HW signal, the motor changes to run in positive
direction at low speed, and stops at the first motor Z signal.
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9.6098h =9

c. Deceleration point signal active at homing start

Negative
limit switch

Home switch

g
L
7

Positive
limit switch

(Cacaaaa

L]

Motor Z signal

Home switch

]

Positive limit

switch

The HW signal is active initially, and the motor directly starts homing in negative direction

at low speed.

After reaching the falling edge of the HW signal, the motor changes to run in positive

direction at low speed.

After reaching the rising edge of the HW signal , the motor stops at the first motor Z 6

signal.

Home: motor Z signal

Deceleration point: home switch (HW)

a. Deceleration point signal inactive at homing start, not reaching positive limit switch

Negative
limit switch

9y oh Positive
ame switc limit switch

[ —1

(o)

aada

(dadadaaa a@aao

Motor Z signal

By

Home switch

Positive limit

switch
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The HW signal is inactive initially, and the motor starts homing in positive direction at
high speed.

If the motor does not reach the limit switch, it decelerates and continues to run
in positive direction at low speed after reaching the rising edge of the HW signal.
After reaching the falling edge of the HW signal, the motor changes to run in negative
direction at low speed, and stops at the first motor Z signal.

b. Deceleration point signal inactive at homing start, reaching positive limit switch

. Positive
que switch limit switch

O

.
1

@ﬂﬂﬂﬂﬂﬂﬂﬂﬁ qaal [[@adO

Motion profile Q
L

Motor Z signal |_|

6 Home switch

Positive limit
switch

The HW signal is inactive initially, and the motor starts homing in positive direction at
high speed.

If the motor reaches the limit switch, it automatically changes to run in negative direction
at high speed.

After reaching the rising edge of the HW signal, the motor decelerates and resumes to
run in positive direction at low speed.

After reaching the falling edge of the HW signal, the motor changes to run in negative
direction at low speed, and stops at the first motor Z signal.
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c. Deceleration point signal active at homing start

Home switch

o o

o

—

Positive
limit switch

(0]

@o

@m daaaad faaaaad

—
)

Motor Z signal

Home switch

Positive limit

switch

The HW signal is active initially, and the motor directly starts homing in positive direction

at low speed.

After reaching the falling edge of the HW signal, the motor changes to run in negative

direction at low speed.

After reaching the rising edge of the HW signal , the motor stops at the first motor Z

signal.
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10. 6098h =10
Home: motor Z signal
Deceleration point: home switch (HW)
a. Deceleration point signal inactive at homing start, not reaching positive limit switch

Positive
limit switch

(0]

1 T
‘%WW [d@dadddaaadad ddo

Home switch

\/

Motor Z signal

Home switch

Positive limit
switch

The HW signal is inactive initially, and the motor starts homing in positive direction at
high speed.

If the motor does not reach the limit switch, it decelerates and continues to run
in positive direction at low speed after reaching the rising edge of the HW signal.
After reaching the falling edge of the HW signal, the motor continues to run in positive
direction at low speed, and stops at the first motor Z signal.
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b. Deceleration point signal inactive at homing start, reaching positive limit switch

Negative
limit switch

Home switch

o o

T

Positive
limit switch

(a@adadad ([ €do

@ﬂﬂﬁﬂ((%((

Motion profile

L.

-

Motor Z signal

Home switch

Positive limit

switch

The HW signal is inactive initially, and the motor starts homing in positive direction at

high speed.

If the motor reaches the limit switch, it automatically changes to run in negative direction

at high speed.

After reaching the rising edge of the HW signal, the motor decelerates and resumes to

run in positive direction at low speed.

After reaching the falling edge of the HW signal, the motor stops at the first motor Z

signal.
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c. Deceleration point signal active at homing start

Home switch Positive
limit switch

e=

@W (ddqdadd| (daddda@a@aod

Motor Z signal _I

\

Home switch

Positive limit
switch

The HW signal is active initially, and the motor directly starts homing in positive direction
at low speed.

6 After reaching the falling edge of the HW signal, the motor stops at the first motor Z
signal.

11. 6098h = 11

Home: motor Z signal
Deceleration point: home switch (HW)

a. Deceleration point signal inactive at homing start, not reaching negative limit switch

Home switch

Negative
limit switch 5 o

= v

(o]

@ﬁﬂﬂﬂﬂﬂ da@aqaaad (@ a@aad

-H
Motion profile I
L
_>i
Motor Z signal |_|
Home switch
Negative limit
switch

- 230 -



6 Control Modes

The HW signal is inactive initially, and the motor starts homing in negative direction at
high speed.

If the motor does not reach the limit switch, it decelerates and changes to run in
positive direction at low speed after reaching the rising edge of the HW signal.
After reaching the falling edge of the HW signal , the motor stops at the first motor Z
signal.

b. Deceleration point signal inactive at homing start, reaching negative limit switch

Home switch

Negative
limit switch ® ©

=1 A B

(0]

7
@mm @@ @a@aq@aadaaaa aad

Motion profile H
H L

Motor Z signal

\

Home switch

Negative limit

switch

The HW signal is inactive initially, and the motor starts homing in negative direction at
high speed.

If the motor reaches the limit switch, it automatically changes to run in positive direction
at high speed.

After reaching the rising edge of the HW signal, the motor decelerates and continues to
run in positive direction at low speed.

After reaching the falling edge of the HW signal, the motor stops at the first motor Z
signal.
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c. Deceleration point signal active at homing start

Home switch
Negative
limit switch o o
(== A B

(fdddaaa a@adao

@W

Motion profile

Motor Z signal

Home switch

Negative limit

switch

The HW signal is active initially, and the motor directly starts homing in positive direction

at low speed.

After reaching the falling edge of the HW
signal.

signal, the motor stops at the first motor Z
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12. 6098h =12

Home: motor Z signal
Deceleration point: home switch (HW)

a. Deceleration point signal inactive at homing start, not reaching negative limit switch

Home switch
Negative

limit switch o o

A B

0]

@Wﬂﬂﬂﬂﬂ gaaaad [gaao

Motion profile L

Motor Z signal

Home switch

Negative limit

switch

The HW signal is inactive initially, and the motor starts homing in negative direction at
high speed.

If the motor does not reach the limit switch, it decelerates and changes to run in
positive direction at low speed after reaching the rising edge of the HW signal.
After reaching the falling edge of the HW signal, the motor changes to run in negative
direction at low speed, and stops at the first motor Z signal.

b. Deceleration point signal inactive at homing start, reaching negative limit switch

) Home switch
Negative

limit switch 5 o

v

7
‘%(?(? [fd@d@dadaaaada adon

. . < H L
Motion profile

*
Motor Z signal I_I
Home switch
Negative limit
switch
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The HW signal is inactive initially, and the motor starts homing in negative direction at
high speed.

If the motor reaches the limit switch, it automatically changes to run in positive direction
at high speed.

After reaching the rising edge of the HW signal, the motor decelerates and continues to
run in positive direction at low speed.

After reaching the falling edge of the HW signal, the motor changes to run in negative
direction at low speed, and stops at the first motor Z signal.

c. Deceleration point signal active at homing start

. Home switch
Negative
limit switch 5 o

T
7

@(? d@adadd| (daaad@aa aao
Ll

Motion profile

*
Motor Z signal I_I
Home switch
Negative limit
switch

The HW signal is active initially, and the motor directly starts homing in positive direction
at low speed.

After reaching the falling edge of the HW signal, the motor changes to run in negative
direction at low speed.

After reaching the rising edge of the HW signal , the motor stops at the first motor Z
signal.
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13. 6098h =13

Home: motor Z signal
Deceleration point: home switch (HW)

a. Deceleration point signal inactive at homing start, not reaching negative limit switch

Home switch
Negative
limit switch o o

v

(0]

@Wﬂﬂﬂﬂﬂ d@q@aad (@ ddo

Motion profile

A4

Motor Z signal

Home switch

Negative limit

switch

The HW signal is inactive initially, and the motor starts homing in negative direction at
high speed.

If the motor does not reach the limit switch, it decelerates and continues to run in
negative direction at low speed after reaching the rising edge of the HW signal.
After reaching the falling edge of the HW signal, the motor changes to run in positive
direction at low speed, and stops at the first motor Z signal.

b. Deceleration point signal inactive at homing start, reaching negative limit switch

. Home switch
Negative

limit switch 5 o

v

0]

[
@77@ (@@ @aaaaadad @ a@o
Motion profile H

A\

Motor Z signal

Home switch

Negative limit

switch
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The HW signal is inactive initially, and the motor starts homing in negative direction at
high speed.

If the motor reaches the limit switch, it automatically changes to run in positive direction
at high speed.

After reaching the rising edge of the HW signal, the motor decelerates and changes to
run in negative direction at low speed.

After reaching the falling edge of the HW signal, the motor changes to run in positive
direction at low speed, and stops at the first motor Z signal.

c. Deceleration point signal active at homing start

Home switch
Negative
limit switch 5 o
il v

1
@WWWWWW ([aaaaaad aao

-L
Motion profile _|
( L

Motor Z signal

\

Home switch

Negative limit

switch

The HW signal is active initially, and the motor directly starts homing in negative direction
at low speed.

After reaching the falling edge of the HW signal, the motor changes to run in positive
direction at low speed.

After reaching the rising edge of the HW signal, the motor stops at the first motor Z
signal.
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14. 6098h = 14

Home: motor Z signal
Deceleration point: home switch (HW)

a. Deceleration point signal inactive at homing start, not reaching negative limit switch

Home switch
Negative
limit switch o o

A B

(@]

1
@ﬁﬁﬁ«««(ﬂ(«mm ([ @@

Motion profile L H

A

Motor Z signal

Home switch

Negative limit

switch

The HW signal is inactive initially, and the motor starts homing in negative direction at
high speed.

If the motor does not reach the limit switch, it decelerates and continues to run in
negative direction at low speed after reaching the rising edge of the HW signal.
After reaching the falling edge of the HW signal, the motor continues to run in negative
direction at low speed, and stops at the first motor Z signal.

b. Deceleration point signal inactive at homing start, reaching negative limit switch
Home switch

Negative
limit switch 5 o

v

[0)

[
‘%777 (@@ aaaaaad @ @o
-H

Motion profile L >

[y

Motor Z signal

Home switch

Negative limit

switch
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The HW signal is inactive initially, and the motor starts homing in negative direction at
high speed.

If the motor reaches the limit switch, it automatically changes to run in positive direction
at high speed.

After reaching the rising edge of the HW signal, the motor decelerates and changes to
run in negative direction at low speed.

After reaching the falling edge of the HW signal, the motor stops at the first motor Z
signal.

c. Deceleration point signal active at homing start

. Home switch
Negative
limit switch 5%
@ \ \
Motion profile 1
< 1
Motor Z signal
Home switch
Negative limit
switch

The HW signal is active initially, and the motor directly starts homing in negative direction
at low speed.

After reaching the falling edge of the HW signal, the motor stops at the first motor Z
signal.
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15. 6098h =17

Home: negative limit switch
Deceleration point: negative limit switch

a. Deceleration point signal inactive at homing start

Negative
limit switch

(@)

]
@Wﬂ?ﬂﬁﬂﬂ [d@da@a@aa

“H |

Motion profile |
< L

Negative limit
switch

The N-OT signal is inactive initially. The motor starts homing in negative direction at high
speed.

After reaching the rising edge of the N-OT signal, the motor decelerates and changes to
run in positive direction at low speed.

After reaching the falling edge of the N-OT signal, the motor stops.
b. Deceleration point signal active at homing start

Negative
limit switch

(€)

1
@Z ([fddddd@dddddad da@o

Motion profile L

F———

Negative limit
switch

The N-OT signal is active initially, and the motor directly starts homing in positive
direction at low speed.

After reaching the falling edge of the N-OT signal, the motor stops.
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16. 6098h = 18

Home: positive limit switch
Deceleration point: positive limit switch

a. Deceleration point signal inactive at homing start

Positive
limit switch

o)

Motion profile ' . >

Positive limit
switch

The P-OT signal is inactive initially. The motor starts homing in positive direction at high
speed.

After reaching the rising edge of the P-OT signal, the motor decelerates and changes to
run in negative direction at low speed.

After reaching the falling edge of the P-OT signal, the motor stops.

b. Deceleration point signal active at homing start

Positive
limit switch

Motion profile :<L—|

Positive limit
switch

The P-OT signal is active initially, and the motor directly starts homing in negative
direction at low speed.

After reaching the falling edge of the P-OT signal, the motor stops.
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17. 6098h =19

Home: home switch (HW)
Deceleration point: home switch (HW)

a. Deceleration point signal inactive at homing start

Home switch

T
(caccalicacaeci
Motion profile ' 4L_>

’_

qaa

Home switch

The HW signal is inactive initially. The motor starts homing in positive direction at high
speed.

After reaching the rising edge of the HW signal, the motor decelerates and changes to
run in negative direction at low speed.

After reaching the falling edge of the HW signal, the motor stops.

b. Deceleration point signal active at homing start

Home switch

9
—

@ﬂﬂﬂﬂ%ﬂﬂﬂ%(? [ aa

-L

Motion profile -]

Home switch

The HW signal is active initially, and the motor directly starts homing in negative direction
at low speed.

After reaching the falling edge of the HW signal, the motor stops.
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18. 6098h = 20

Home: home switch (HW)
Deceleration point: home switch (HW)

a. Deceleration point signal inactive at homing start

Home switch

e] o]

.=

@« gadd @aaaaaaaad

Motion profile I >

[ ]

Home switch

The HW signal is inactive initially, and the motor starts homing in positive direction at low
speed.

After reaching the rising edge of the HW signal, the motor stops.

b. Deceleration point signal active at homing start

Home switch

@Wﬂﬂﬂﬂﬂﬂﬂ%%

|
Motion profile QL,

Home switch

The HW signal is active initially. The motor starts homing in negative direction at high
speed.

After reaching the falling edge of the HW signal, the motor decelerates and changes to
run in positive direction at low speed.

After reaching the rising edge of the HW signal, the motor stops.
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19. 6098h = 21

Home: home switch (HW)
Deceleration point: home switch (HW)

a. Deceleration point signal inactive at homing start

Home switch

o o

T

@Wﬂﬂﬂ% dadd \[gaaaa

1
Motion profile (L

Home switch

The HW signal is inactive initially. The motor starts homing in negative direction at high
speed.

After reaching the rising edge of the HW signal, the motor decelerates and changes to
run in positive direction at low speed.

After reaching the falling edge of the HW signal, the motor stops.

b. Deceleration point signal active at homing start

Home switch

o e

=

@ZVWW daddadaaaaa

\

Motion profile I L

Home switch

The HW signal is active initially, and the motor directly starts homing in positive direction
at low speed.

After reaching the falling edge of the HW signal, the motor stops.
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20. 6098h = 22

Home: home switch (HW)
Deceleration point: home switch (HW)

a. Deceleration point signal inactive at homing start

Home switch

o o]

=

@ﬂﬂﬂﬂﬂ d@dd [faaaa

Motion profile

A

Home switch

The HW signal is inactive initially, and the motor directly starts homing in negative
direction at low speed.

After reaching the rising edge of the HW signal, the motor stops.

b. Deceleration point signal active at homing start

Home switch

o o

=

@z |[fddddddddaddaad

|
Motion profile ! >
-L

Home switch

The HW signal is active initially. The motor starts homing in positive direction at high
speed.

After reaching the falling edge of the HW signal, the motor decelerates and changes to
run in negative direction at low speed.

After reaching the rising edge of the HW signal, the motor stops.
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21.6098h = 23

Home: home switch (HW)
Deceleration point: home switch (HW)

a. Deceleration point signal inactive at homing start, not reaching positive limit switch

Home switch Positive
limit switch

==

@i [T dadadadadadd
Motion profile D

Home switch

Positive limit
switch

The HW signal is inactive initially. The motor starts homing in positive direction at high
speed.

If the motor does not reach the limit switch, it decelerates and changes to run in
negative direction at low speed after reaching the rising edge of the HW signal.
After reaching the falling edge of the HW signal, the motor stops.

b. Deceleration point signal inactive at homing start, reaching positive limit switch

Home switch Positive
limit switch
=
L
]
@ﬂﬂﬂ%ﬁ gaa (([aaaaa
| H
Motion profile L -H | >
Home switch — |
Positive limit —
switch
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The HW signal is inactive initially, and the motor starts homing in positive direction at

high speed.

If the motor reaches the limit switch, it automatically changes to run in negative direction

at high speed.

After reaching the rising edge of the HW signal, the motor decelerates and continues to

run in negative direction at low speed.

After reaching the falling edge of the HW signal, the motor stops.

c. Deceleration point signal active at homing start

Home switch Positive

el

e}

)

limit switch

Q,

@daaaadaada

4%4

@ﬁﬂ«ﬂ

Motion profile

1

Home switch

Positive limit

switch

The HW signal is active initially, and the motor directly starts homing in negative direction

at low speed.

After reaching the falling edge of the HW signal, the motor stops.
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22.6098h = 24

Home: home switch (HW)

Deceleration point: home switch (HW)

a. Deceleration point signal inactive at homing start, not reaching positive limit switch

Home switch

o o

=

Positive
limit switch

a

daddaddadaaada

(cel e

Motion profile

Home switch

H
~

Positive limit

switch

The HW signal is inactive initially, and the motor starts homing in positive direction at

high speed.

If the motor does not reach the limit switch, it decelerates and changes to run in
negative direction at low speed after reaching the rising edge of the HW signal.
After reaching the falling edge of the HW signal, the motor changes to run in positive
direction at low speed, and stops at the rising edge of the HW signal.

b. Deceleration point signal inactive at homing start, reaching positive limit switch

Home switch

) o

. o

Positive
limit switch

a

aaa

raaada

‘@ﬂ@ﬂﬂ

Motion profile

-L

——

a

Home switch

Positive limit

switch
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The HW signal is inactive initially, and the motor starts homing in positive direction at
high speed.

If the motor reaches the limit switch, it automatically changes to run in negative direction
at high speed.

After reaching the rising edge of the HW signal, the motor decelerates and continues to
run in negative direction at low speed.

After reaching the falling edge of the HW signal, the motor changes to run in positive
direction at low speed, and stops at the rising edge of the HW signal.

c. Deceleration point signal active at homing start

Home switch Positive
limit switch

e==

(Wﬁf@fﬁ%@«ﬂ«@««@

Motion profile L

"

Home switch

Positive limit
switch

The HW signal is active initially, and the motor directly starts homing in negative direction
at low speed.

After reaching the falling edge of the HW signal, the motor changes to run in positive
direction at low speed.

After reaching the rising edge of the HW signal , the motor stops.
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23. 6098h = 25

Home: home switch (HW)
Deceleration point: home switch (HW)

a. Deceleration point signal inactive at homing start, not reaching positive limit switch

Home switch Positive
limit switch

L I a

] i
‘%(? [fdddeaaadadaaada
Motion profile I - : Q
Home switch
Positive limit I
switch

The HW signal is inactive initially, and the motor starts homing in positive direction at
high speed.

If the motor does not reach the limit switch, it decelerates and continues to run
in positive direction at low speed after reaching the rising edge of the HW signal.
After reaching the falling edge of the HW signal, the motor changes to run in negative
direction at low speed, and stops at the rising edge of the HW signal.
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b. Deceleration point signal inactive at homing start, reaching positive limit switch

Home switch Positive
limit switch

(o} (e}
E[;T 0

@g dddaddddd [aadad

Motion profile

Home switch

Positive limit

switch

The HW signal is inactive initially, and the motor starts homing in positive direction at
high speed.

If the motor reaches the limit switch, it automatically changes to run in negative direction
at high speed.

After reaching the rising edge of the HW signal, the motor decelerates and resumes to
run in positive direction at low speed.

After reaching the falling edge of the HW signal, the motor changes to run in negative
direction at low speed, and stops at the rising edge of the HW signal.



6 Control Modes

c. Deceleration point signal active at homing start

Home switch Positive
limit switch

= B3

@W e aaaaaaa @

Motion profile D

Home switch

Positive limit
switch

The HW signal is active initially, and the motor directly starts homing in positive direction
at low speed.

After reaching the falling edge of the HW signal, the motor changes to run in negative
direction at low speed.

After reaching the rising edge of the HW signal , the motor stops.
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24.6098h = 26

Home: home switch (HW)
Deceleration point: home switch (HW)

a. Deceleration point signal inactive at homing start, not reaching positive limit switch

Home switch Positive
limit switch

=

]
‘%(? [ fdddddddaadaaadd®

\

Motion profile '

Home switch

Positive limit  —
switch

The HW signal is inactive initially. The motor starts homing in positive direction at high
speed.

If the motor does not reach the limit switch, it decelerates and continues to run
in positive direction at low speed after reaching the rising edge of the HW signal.
After reaching the falling edge of the HW signal, the motor stops.

b. Deceleration point signal inactive at homing start, reaching positive limit switch

Home switch Positive
limit switch

@((ﬂ@%% qa4q @@ aa

Motion profile -H

Home switch

Positive limit
switch
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The HW signal is inactive initially, and the motor starts homing in positive direction at
high speed.

If the motor reaches the limit switch, it automatically changes to run in negative direction
at high speed.

After reaching the rising edge of the HW signal, the motor decelerates and resumes to
run in positive direction at low speed.

After reaching the falling edge of the HW signal, the motor stops.

c. Deceleration point signal active at homing start

Home switch Positive
limit switch

(caaes

T
|
i
Motion profile |L>
]

@a@dadaaaaada

Home switch

Positive limit
switch

The HW signal is active initially, and the motor directly starts homing in positive direction
at low speed.

After reaching the falling edge of the HW signal, the motor stops.
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25. 6098h = 27

Home: home switch (HW)
Deceleration point: home switch (HW)

a. Deceleration point signal inactive at homing start, not reaching negative limit switch

Home switch

Negative
limit switch ® @

v

(0]

@ﬂﬂﬂﬂﬂﬂ ddadadad (@a@ad

Motion profile H

Home switch

Negative limit
switch

6 The HW signal is inactive initially. The motor starts homing in negative direction at high
speed.

If the motor does not reach the limit switch, it decelerates and changes to run in
positive direction at low speed after reaching the rising edge of the HW signal.
After reaching the falling edge of the HW signal, the motor stops.
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b. Deceleration point signal inactive at homing start, reaching negative limit switch

Home switch
Negative

limit switch ° o

[=2] v

(0]

]
@W@ [f@dddaadaaaad ado

Motion profile =
H L

Home switch

Negative limit
switch

\ 4

The HW signal is inactive initially, and the motor starts homing in negative direction at
high speed.

If the motor reaches the limit switch, it automatically changes to run in positive direction
at high speed.

After reaching the rising edge of the HW signal, the motor decelerates and continues to 6
run in positive direction at low speed.

After reaching the falling edge of the HW signal, the motor stops.

c. Deceleration point signal active at homing start

Home switch

Negative
limit switch o o

(=] v

7
@WW@WWW (daaaaa a@aad

Motion profile |—>

Home switch

Negative limit
switch

The HW signal is active initially, and the motor directly starts homing in positive direction
at low speed.

After reaching the falling edge of the HW signal, the motor stops.
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26. 6098h = 28

Home: home switch (HW)
Deceleration point: home switch (HW)

a. Deceleration point signal inactive at homing start, not reaching negative limit switch

Home switch
Negative
limit switch 5 o
© o
k=l v
1
(&7%%%%% qaaaad (Faad
-H
Motion profile L
-L )
Home switch
Negative limit

switch

The HW signal is inactive initially, and the motor starts homing in negative direction at
high speed.

If the motor does not reach the limit switch, it decelerates and changes to run in
positive direction at low speed after reaching the rising edge of the HW signal.
After reaching the falling edge of the HW signal, the motor changes to run in negative
direction at low speed, and stops at the rising edge of the HW signal.

b. Deceleration point signal inactive at homing start, reaching positive limit switch

. Home switch
Negative

limit switch o o

7
‘%%@ [fddddd@aaadd dad

Motion profile < H L
L

Home switch

Negative limit
switch
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The HW signal is inactive initially, and the motor starts homing in negative direction at
high speed.

If the motor reaches the limit switch, it automatically changes to run in positive direction
at high speed.

After reaching the rising edge of the HW signal, the motor decelerates and continues to
run in positive direction at low speed.

After reaching the falling edge of the HW signal, the motor changes to run in negative
direction at low speed, and stops at the rising edge of the HW signal.

c. Deceleration point signal active at homing start

Home switch

Negative
limit switch o o

(== ] A B

0]

7
‘@WWWWW@[@ﬂﬂﬂﬁﬂ@ﬂﬂQ

Motion profile |—:>

Home switch

Negative limit
switch

The HW signal is active initially, and the motor directly starts homing in positive direction
at low speed.

After reaching the falling edge of the HW signal, the motor changes to run in negative
direction at low speed.

After reaching the rising edge of the HW signal , the motor stops.
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27.6098h = 29

Home: home switch (HW)
Deceleration point: home switch (HW)

a. Deceleration point signal inactive at homing start, not reaching negative limit switch

. Home switch
Negative
limit switch 5 ©
v
@)

(@7ﬂ%ﬂﬂﬂ d@a@aad (@aad

Motion profile |
( L

Home switch

Negative limit
switch

The HW signal is inactive initially, and the motor starts homing in negative direction at
high speed.

If the motor does not reach the limit switch, it decelerates and continues to run in
negative direction at low speed after reaching the rising edge of the HW signal.
After reaching the falling edge of the HW signal, the motor changes to run in positive
direction at low speed, and stops at the rising edge of the HW signal.

b. Deceleration point signal inactive at homing start, reaching negative limit switch

Home switch

Negative
limit switch 5 o

(=] A B

7
@Zﬁﬂ [fd@d@a@aa@aada adadd

-H

Motion profile
H

-L

(i

Home switch

Negative limit
switch
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The HW signal is inactive initially, and the motor starts homing in negative direction at
high speed.

If the motor reaches the limit switch, it automatically changes to run in positive direction
at high speed.

After reaching the rising edge of the HW signal, the motor decelerates and changes to
run in negative direction at low speed.

After reaching the falling edge of the HW signal, the motor changes to run in positive
direction at low speed, and stops at the rising edge of the HW signal.

c. Deceleration point signal active at homing start

Home switch

Negative
limit switch ® ®©

(=] A B

[0)

7
@WWWW%% (@aaaaa aad
Motion profile CLL_|

Home switch

Negative limit
switch

The HW signal is active initially, and the motor directly starts homing in negative direction
at low speed.

After reaching the falling edge of the HW signal, the motor changes to run in positive
direction at low speed.

After reaching the rising edge of the HW signal , the motor stops.
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28.6098h = 30

Home: home switch (HW)
Deceleration point: home switch (HW)

a. Deceleration point signal inactive at homing start, not reaching negative limit switch

. Home switch
Negative
limit switch s o

1
@gmmﬂm« daadddd [faao

Motion profile - H |

Home switch

Negative limit
switch

The HW signal is inactive initially. The motor starts homing in negative direction at high
speed.

If the motor does not reach the limit switch, it decelerates and continues to run in
negative direction at low speed after reaching the rising edge of the HW signal.
After reaching the falling edge of the HW signal, the motor stops.

b. Deceleration point signal inactive at homing start, reaching negative limit switch

. Home switch
Negative

limit switch 5 o

v

0]

7
(ceaed raaaaaaaaaaa
»

Home switch

Negative limit
switch
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The HW signal is inactive initially, and the motor starts homing in negative direction at
high speed.

If the motor reaches the limit switch, it automatically changes to run in positive direction
at high speed.

After reaching the rising edge of the HW signal, the motor decelerates and changes to
run in negative direction at low speed.

After reaching the falling edge of the HW signal, the motor stops.

c. Deceleration point signal active at homing start

. Home switch
Negative

limit switch 5 o

v

0]

‘mmmﬂmﬂm ado

Motion profile '

Home switch

Negative limit
switch

The HW signal is active initially, and the motor directly starts homing in negative direction
at low speed.

After reaching the falling edge of the HW signal, the motor stops.

29 HW rising edge
30 HW falling edge

29. 6098h = 31 to 32

These modes are not defined in CiA402.
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30. 6098h = 33, 34

Home: motor Z signal
Deceleration point: None

Homing method 33: The motor runs in negative direction at low speed, and stops at the
first motor Z signal.

Homing method 34: The motor runs in positive direction at low speed, and stops at the
first motor Z signal.

Motor Z |_| -|

signal
31.6098h = 35
6 The current position is the home. The motor starts homing after the homing signal is

triggered (Control word 6040h: OxOF—0x1F)

60E6h = 0 (Absolute position homing)

After homing, 6064h (Position actual value) is equal to 607Ch.
60EG6h = 1 (Relative position homing)

After homing, 6064h is the sum of the original value plus the home offset 607Ch.

Note Note that the distance between the home switch and the positive/negative
switch must not be too close, and a proper acceleration must be set. Otherwise,
the motor may be damaged.

6.10.5 Recommended Configuration

The basic configuration for the homing mode is described in the following table.

RPDO TPDO Remarks
6040: Control word 6041: Status word Mandatory
6098: Homing method Optional
6099-01: Speed during search for switch Optional
6099-02: Speed during search for zero Optional
609A: Homing acceleration Optional
6064: Position actual value Optional
6060: Modes of operation 6061: Mogiesilc;fyoperation Optional
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6.11 Auxiliary Functions

The drive provides the following auxiliary functions:
e  Motor protection

e DI filter time

e  Touch probe function

° Bus-based forced DI/DO function

6.11.1 Motor Protection

Motor Overload Protection

After being energized, the servo motor generates heat and releases it to surrounding
environment due to the thermal effect of current. The servo drive provides motor overload
protection to protect the motor against damage due to high temperature when the heat
generated exceeds the heat released.

Set the motor overload protection gain (200A-05h) to adjust the detection time of fault
Er.620. Use the default value of 200A-05h. Modify it based on the actual motor heating
situation when one of the following condition occurs:

The servo motor works in an environment of high temperature.

The servo motor keeps cyclic running in scenarios of short time single cycle and frequent
acceleration/deceleration.

Motor overload detection can be shielded (200A-1Bh = 1) when you ensure that the
motor will not be damaged.

Take caution when using the motor overload shielding function as it may easily lead to
motor damage.

Relevant objects:

Motor overload |Setting & Durl.ng Data Data .
AL rotection gain Effective running Structure ) Format Uint16
200A-05h P 9 Immediate
(HOA-04) . Control Data |90~300
Access | RW |Mapping| - - Default | 100
Mode Range | (o)

It determines the motor overload duration before Er.620 is detected out.

Change the value to advance or delay the overload protection time based on the motor heating
condition. The value 50% indicates half of the base time, and 150% indicates 1.5 times of the
base time.

The setting must be based on the actual heating condition, and take caution during use.
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Name Motor overload Setting &| Atstop Data | Data Uint16
200A-1Bh shielding Effective | |jymediate | Structure Format
(HOA-26) . Control Data

Access| RW [Mapping| - Mode - - 0~1 |Default| 0

It sets whether to shield motor overload detection.

Value Meaning

0 Motor overload detection is enabled.

Detection of motor overload warning (Er.909) and

! fault (Er.620) is disabled.

Note:

Take caution when using the motor overload shielding function as it may easily lead to motor
damage.

Locked Rotor Over-temperature Protection

The servo drive provides over-temperature protection to protect the motor against
damage due to high temperature caused by serious motor heating when the duration of
rotor locked (the motor speed is almost 0 and the actual current is very large) exceeds
the permissible time.

Set the time threshold for locked rotor over-temperature protection (200A-21h) to adjust
the detection time of Er.630. Set 200A-22h to determine whether the enable the protection
function (enabled by default).

Take caution when determining to shield motor locked rotor over-temperature protection
as it may easily lead to motor damage.

Relevant objects:

Time threshold Settin Durin
for locked rotor 9 . 9 Data Data .
AL over-temperature & running Structure ) Format Uint16
200A-21h p. Effective| Immediate
protection
e Control Data 10to
Access | RW |Mapping| - P 65535 | Default | 200
Mode Range (ms)

It sets the time duration of locked-rotor over-temperature (Er.630) before it is detected by the
servo drive.

Decreasing this parameter makes the servo drive detect the fault more easily.

200A-22h P ) Effective .g Structure Format
protection Immediate
(HOA-33)
. Control Data
Access| RW |Mapping| - Mode - R 0 to 1 |Default 1

It sets whether to enable detection of locked rotor over-temperature protection (Er.630).

Value Function

0 Shield detection of locked rotor over-temperature protection (Er.630)

1 Enable detection of locked rotor over-temperature protection (Er.630)
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Motor Overspeed Protection

A very large speed causes damage to the motor or machine. The servo drive provides
motor overspeed protection.

In the applications where the motor drives vertical axis or is driven by load, set 200A-0Dh
to 0 to disable runaway fault detection. Use this setting with caution.

Relevant objects:

. During
Name |Overspeed threshold Settmg_;& running Data - Data Uint16
Effective . Structure Format
200A-09h Immediate
(HOA-08) Oto
. Control Data 10000
Access| RW |Mapping Mode PST . Default| 0
(RPM)

It sets the motor speed threshold at which the overspeed fault is detected.

Value Overspeed Threshod Er.500 Detecting Condition

0 Maximum motor speed x 1.2

If 200A-09h = (maximum motor speed
x 1.2), the overspeed threshold is
1to maximum motor speed x 1.2.

After detecting that the feedback speed
is larger than the overspeed threshold

for several times, the servo drive trips
10000 | If 200A-09h < (maximum motor speed | Er.500 (Overspeed fault).

x 1.2), the overspeed threshold is

200A-09h.
6
. . Duri

Name Runaway protection |Setting & ru::ir:]g Data i Data Uint16

200A-0Dh function Effective .g Structure Format
Immediate
(HOA-12)
. Control Data
Access| RW [Mapping| - Mode PST e 0to 1 | Default 1

It sets whether to enable the runaway protection function.

Value | Function Remarks

In the applications where the motor drives
0 Disabled |vertical axis or is driven by load, set 200A-0Dh
to 0, disabling runaway fault (Er.234) detection.

1to

10000 Enabled Enable the runaway protection function.

Besides runaway protection, the servo drive allows you to set the speed limit in speed
control mode and torque control mode to protect the motor and machine.
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6.11.2 DI Filter Time

The servo drive provides eight DI terminals, in which DI1 to DI6 are common low-speed
DI terminals, and DI8 and DI9 are high-speed DI terminals.

The following table describes the signal logic of low-speed DI terminals.

Table 6-7 Signal logic of low-speed DI terminals

Value Terminal Llec When DI Remarks
Function Valid
High—, >3ms —
0 Low level Valid
Low
High Valid
1 High level
Low
Valid
High
2 Rising edge
Low
>3 ms
High >3 ms
Valid
. . . Valid Valid
Rising edge and falling High * ¢
4 d
edge Low >3ms Y—

The following table describes the signal logic of high-speed DI terminals.

Table 6-8 Signal logic of high-speed DI terminals

Value Terminal nglc When DI Remarks
Function Valid
High —, >025ms
0 Low level Valid
Low
1 High level High o
'gh leve >0.25 ms
Low — L
Valid
High ¢
2 Rising edge
Low ! L
>0.25 ms
High— >0.25ms —
3 Falling edge Low Y
Valid
Valid Valid
4 Rising edge and falling High al at
edge Low j > 0.25 ms L
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High-speed DI Terminal Filter Setting

Set the filter of two high-speed DI terminals (maximum frequency 4 kHz) in 200A-14h
and 200A-15h.

Relevant objects:

. At stop
) . Setting & Data Data .
200A-14h [Bhas DI8 filter time  FEAE. P(;v;:;]on stucture| ~  |Format| ©1®
S Access | RW |Mapping| - | SOt - Data 1010 255/ cuit| 80
PRing Mode Range | (25 ns)
. At stop
) . Setting & Data Data .
200A-15h Name DIS filter time Effective Pc;vg:;on Structure ) Format Uint16
SRS Access | RW |Mapping| - | Somrl - Data 1010 255/ cuit| 80
pping Mode Range | (25 ns)
DI8 and DI9 are high-speed DI terminals. When peak interference exists on the external input
signals, set 200A-14h or 200A-15h to eliminate peak interference.
The oscilloscope in the Inovance servo commissioning software displays DI8 and DI9 signals
before filtering, and does not display signals of width lower than 0.25 ms.

6.11.3 Touch Probe Function (Latch Function)

The latch function latches the position actual value (reference unit) when an external
latch input signal or the encoder’s phase-Z signal changes.

The 1S620N provides two touch probes for recording the positions of each touch probe
signal at the rising edge and falling edge, that is, four positions can be latched. DI8 signal
or motor Z signal can be allocated to touch probe 1, and DI9 or motor Z signal can be
allocated to touch probe 2.

Note When DI8 or DI9 is used as the trigger signal, the DI logic setting must be the
same as 60B8h. Otherwise, the touch probe function is invalid.

Set 200C-2Ah correctly based on the type of the host controller. Otherwise, the
touch probe function is invalid.

Relevant objects:

Index |§::x Name Access Fgf:at Unit Data Range | Default
0x2003 | 11 |DI8 function selection RW | Uint16 - 0to 39 0
0x2003 | 12 |DI8 function selection RW | Uint16 - Oto4 0
0x2003 | 13 |DI9 function selection RW | Uint16 - 0 to 39 31
0x2003 | 14 |DI9 function selection RW | Uint16 - Oto4 0
0x60B8 | 00 |Touch probe function RW | Uint16 - 0 to 65535 0
0x60B9 | 00 |Touch probe status RO | Uint16 - - 0
0x60BA | 00 |Touch probe pos1 pos value| RO int32 Refjr:(iatnce - 0
0x60BB | 00 |Touch probe pos1 negvalue| RO int32 Refjr:?tnce - 0
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Index -SUb- Name Access Data Unit Data Range | Default
index Format
0x60BC | 00 |Touch probe pos2 pos value| RO | int32 Refl(j:ietnce - 0
Refi
0x60BD | 00 |Touch probe pos2 neg value| RO | int32 © Err](ietnce - 0
Note For details of the related objects, refer to Chapter 7 Details of Object
Dictionary.

Operation Sequence

As the external DI trigger signals, DI8 with function 38 and DI9 with function 39 must be
respectively used for touch probe 1 and touch probe 2. The following part takes DI8 as
an example to describe how to perform the setting.

Requirement: continuously latch position of touch probe 1 at the rising edge

Set the DI8 function: set 0x2003-11 to 38.

Set the DI8 logic in 0x2003-12.

2003-12h (DI8 logic selection)

Description

0: Low level active

The drive forcibly changes it to falling edge active.

1: High level active

The drive forcibly changes it to rising edge active.

2: Rising edge active

3: Falling edge active

4: Rising edge and falling edge

Set 0x2003-12 to 1 or 2 in this example.

Set the touch probe function in 0Ox60B8.
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Bit Description
Touch probe 1 function
0 0: Switch off touch probe 1
1: Enable touch probe 1 Bit0 to Bit5: touch probe 1 setting
Touch probe 1 triggering mode Note:
1 0: Trigger first event When the touch probe 1 function (60B8h bit
_ 0 rising edge) is enabled, the function setting
1: Continuous of touch probe 1 (triggering mode, triggering
Touch probe 1 triggering signal mode, and sampling) cannot be modified, and
_ 60B8h bit 0 must remain valid during action of
2 | 0:DI8 signal touch probe 1.
1: Z signal When used as the triggering signal of touch
3 NA probe 1, DI8 can latch the positions of both the
rising edge and falling edge.
Touch probe 1 positive edge
0: Switch off sampling at positive edge
4 of touch probe 1 200C-2A = 2: Only the position of Z signal at
_ ) » the rising edge can be latched.
1: Enable sampling at positive edge of | 5002 # 2: Only the position of Z signal at the
touch probe 1 falling edge can be latched.
Touch probe 1 negative edge Z signal of the absolute encoder means
0: Switch off sampling at negative the zero point of motor single-turn position
5 | edge of touch probe 2 feedback.
1: Enable sampling at negative edge
of touch probe 2
6to7 | NA
Touch probe 2 function
8 0: Switch off touch probe 2
1: Enable touch probe 2
i i Bit8 to Bit13: touch probe 2 setting
Touch probe 2 triggering mode
. ) Note:
9 0: Trigger first event
1 Conti When the touch probe 2 function (60B8h bit
- wontinuous 8 rising edge) is enabled, the function setting
Touch probe 2 triggering signal of touch probe 2 (triggering mode, triggering
) . mode, and sampling) cannot be modified, and
10 | 0: D9 signal 60B8h bit 8 must remain valid during action of
1: Z signal touch probe 2.
11 NA When used as the triggering signal of touch
Touch probe 2 positive edge prgbe 2, DI9 can Ia.tch the positions of both the
rising edge and falling edge.
0: Switch off sampling at positive edge . .
200C-2A = 2: Only the position of Z signal at
12 of touch probe 2 o
the rising edge can be latched.
1: Enable sampling at positive edge of | 200C-2A # 2: Only the position of Z signal at the
touch probe 2 falling edge can be latched.
Touch probe 2 negative edge Z signal of the absolute encoder means the
0: Switch off sampling at negative actual zero point in a single motor revolution.
13 | edge of touch probe 2
1: Enable sampling at negative edge
of touch probe 2
14 to
15 NA
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Set 0x60B8 to 0x0013 in this example.

Read touch probe status in 0x60B9

Bit Description
Touch probe 1 function
0 0: Switch off touch probe 1
1: Enable touch probe 1
Touch probe 1 positive edge storing
1 0: Touch probe 1 no positive edge value stored | BitO to Bit7: touch probe 1 status
1: Touch probe 1 positive edge position stored | Note:
Touch probe 1 negative edge storing 200C-2A = 2: In continuous mode, bité
. and bit7 records the executed times of
2 0: Touch probe 1 no negative edge value stored the probe, and the value is within 0 to
1: Touch probe 1 negative edge value stored 3; In trigger first event mode, bit6 and
3t05 | NA bit7 do not record data.
Touch probe 1 trigaering sianal 200C-2A # 2: The meanings of bit6
P ggering sig and bit7 are as described in the left
6 0: DI8 signal column.
1: Z signal
Touch probe 1 triggering signal monitoring
7 0: DI8 low level
1: DI8 high level
Touch probe 2 function
8 0: Switch off touch probe 2
1: Enable touch probe 2
Touch probe 2 positive edge storing
9 0: Touch probe 2 no positive edge value stored | Bit8 to Bit15: touch probe 2 status
1: Touch probe 2 positive edge position stored | Note:
Touch probe 2 negative edge storing 200C-2A = 2: In continuous mode,
. bit14 and bit15 records the executed
10 0: Touch probe 2 no negative edge value stored times of the probe, and the value
1: Touch probe 2 negative edge value stored is within 0 to 3; In trigger first event
mode, bit14 and bit15 do not record
11 to NA dat
13 ata.
Touch probe 2 triggering signal 200C-2A # 2: The meanings of bit14
and bit15 are as described in the left
14 0: DI9 signal column.
1: Z signal
Touch probe 2 triggering signal monitoring
15 | 0: DI9 low level

1: DI9 high level

In this example, 0x60B9 bit1 indicates whether the servo drive has latched the position
of touch probe 1 at the rising edge. 0x60B9 bit6 and bit7 indicate the executed times
of a single cycle. The total executed times can be obtained in the program of the host
controller.
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Read latch position of touch probe
The four position values of the touch probe are recorded in 0x60BA to 0x60BD.

If the position of touch probe 1 at the rising edge has been latched, the position value
can be read in Ox60BA.

The following figure shows the time sequence of the function setting and status feedback
of the touch probe in the preceding example with triggering signal DI8 and rising edge
latch.

Figure 6-38 Operation sequence of touch probe

Set triggering mode, signal
source, and sampling of 60B8 BIT1/2/4/5
touch probe 1
Enable touch probe 1
60B8 BITO
Sampling detected? Touch probe 1
signal | i '
L | 6
\ \/
6089 BITO
v
Read touch probe 1 status '
60B9 BIT6
60B9 BIT7
v v
Read latched positions v
60BA

Only DI8 and DI9 can be used as the external DI triggering signals of the touch probe
function. In this case, ensure that DI8 and DI9 are not used as forced DI; otherwise, the
touch probe function cannot be used.
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6.12 Absolute System

For the wiring and battery box installation of the absolute encoder, refer to 3.3.2
Installation of Absolute Encoder.

6.12.1 Descriptions of Absolute System

Overview

The absolute encoder consists of a detector designed to detect a position within
one revolution and a cumulative revolution counter designed to detect the number
of revolutions. With 8388608 (2°°) resolution for single revolution, the encoder
can record data of 16 revolutions. The absolute system composed of the absolute
encoder works in absolute position linear mode or absolute position rotating mode,
and can be used in position, speed, and torque control modes of the servo drive.
The system keeps data battery-backed at servo drive power-off and calculates the
mechanical absolute position after servo drive power-on, and therefore repeat homing
operation is not required.

When using the absolute encoder, set 2000-01h to 14101 (Inovance 23-bit absolute
encoder) and set 2002-02h (Absolute system selection) based on actual conditions.
Er.731 is reported when the battery is connected for the first time. Set 200D-15h to 1 to
reset the fault and perform the homing operation.

When you change 2002-03h (Rotating direction selection) or 200D-15h (Absolute
encoder reset), an abrupt change occurs in the encoder absolute position, causing
change of the absolute position reference. Therefore, you need to perform the homing
operation. When the homing function is used, the servo drive automatically calculates the
deviation between the mechanical absolute position and the encoder absolute position
after homing is completed and stores it in the EEPROM.

Relevant Objects

m  Absolute system setting

Set 2000-01h to 14101 to select Inovance 23-bit absolute encoder motor, and select the
absolute position mode in 2002-02h.

. At stop
Setting & Data Data .
2000-01h Name Motor SN Effective Power-on Structure ) Format Uint16
again
(H00-00)
. Control Data 0to
Access| RW |Mapping| - Mode - Range | 65535 Default | 14000 H
Name Absolute system |Setting & Pﬁ:[/vs::zn Data i Data Uint16
2002-02h selection Effective again Structure Format
(H02-01)
. Control Data
Access| RW |Mapping| - Mode ALL R 0 to 2 | Default 0

In absolute position mode, the system automatically detects the motor SM to check
whether absolute encoder motor is used. If the setting is incorrect, Er.122 is reported.
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] Encoder feedback data

The feedback data of the absolute encoder includes the number of encoder turns and the
position of an encoder turn. In incremental position mode, the number of encoder turns is
absent.

Name Number of absolute |Setting & ) Data i Data Uint16
200B-47h encoder turns Effective Structure Format
LN ccess| RO | MaP-| ppg | Control |, | Data Default

ping Mode Range
Absolute encoder g0 g Data Data | .
Name | single-turn position . - - int32
Effective Structure Format
200B-48h feedback
(HOB-71) Map- -
Control Data
Access| RO ing TPDO Mode ALL Range | (encoder Default
unit)
Absolute position (low .
Name | 32 bits) of absolute | ociind&| | Data - Data | ;i35
Effective Structure Format
200B-4Eh encoder
(HOB-77) Map- -
Control Data
Access| RO ing TPDO Mode ALL Range | (encoder Default
unit)
AbSOlL-Ite position (high Setting & Data Data | .
Name | 32 bits) of absolute . - - int32
Effective Structure Format
200B-50h encoder 6
(HOB'79) Map_ B
Control Data
Access| RO oing TPDO Mode ALL Range | (encoder Default
unit)

The number of absolute encoder turns in 200B-47h is an unsigned number, ranging from
0 to 65535. Assume that the encoder resolution is Rg (Re = 2%°), the position of one turn
in 200B-48h ranges from 0 to R¢.

Absolute position of absolute encoder Y = 200B-50h x 2* + 200B-4Eh, which is
calculated as follows:

When 200B-47h < 32768, Y = 200B-47h x R¢ + 200B-48h
When 200B-47h = 32768, Y = (200B-47h — 65536) x Rg + 200B-48h

m  Absolute position linear mode

Position offset in
absolute position |Setting & At stop Data Data |
Name | . - - int32
linear mode (low 32 |Effective | |mmediate | Structure Format
2005-2Fh bits)
(H05-46) 2% to
Map- 31
Access| RW . controll AL Data | (2°-1) Ipetaut| o
ping Mode Range | (encoder
unit)
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Position offset in
absolute position [Setting & At stop Data Data |.
Name | . . - - int32
linear mode (high 32|Effective | |jymediate | Structure Format
2005-31h bits)
(H05-48) 2% to
Map- 31_
Access| RW . controll AL Data | (2-1) Ipoeu| o
ping Mode Range | (encoder
unit)
Absolute position |Setting & At stop Data Data |,
Name - - int32
200B-08h counter Effective | |ymediate | Structure Format
(HOB-07) Map-
Access| RO .| Control ALL Data | 515 9% | Default| 0
ping Mode Range
Name Mechanical absolute|Setting & ) Data ) Data int32
position (low 32 bits)| Effective Structure Format
200B-3Bh
(HOB-58) Map-| | Control Data )
Access| RO bing Mode ALL Range | (encoder Default
unit)
Access RO Settlng& ) Data i Data int32
200B-3Dh Effective Structure Format
d Map-
(HOB-60) Access| RO ) Control ALL Data (encgder Default| -
ping Mode Range unit)

This mode is mainly applicable to the scenario where the load travel range is fixed and
the encoder multi-turn data does not overflow, for example, ball screw transmission
machine.

Figure 6-39 Diagram of ball screw transmission machine

Assume that:

Mechanical absolute position P,, = 200B-3Dh x 2* + 200B-3Bh)

Encoder absolute position: Pg [range: -2°° to (2%°-1)]

Position offset of absolute position linear mode (2005-2Fh and 2005-31h): P,
Their relationship is: Py, = Pg - Pq.

B
Assume that the electronic gear ratio is A , and the mechanical absolute position
(reference unit) is 200B-08h, then:

B
200B-08h =P,/ A
The offset of the absolute position linear mode (2005-2Fh and 2005-31h) is 0 by default.
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If the homing operation is performed, the servo drive automatically calculates the
deviation between the encoder absolute position and the mechanical absolute position,
grants values to 2005-2Fh and 2005-31h, and stores the values in EEPROM.

The encoder multi-turn data range of the absolute position linear mode is -32768 to
32767. If the number of forward turns is larger than 32767 or the number of reverse turns
is smaller than -32768, Er.735 is tripped, indicating the encoder multi-turn overflow fault.
Set 200A-25h to shield this fault.

m  Absolute position rotating mode

Mechanlcal gear. r.atlo St At stop
Name in absolute position & Data _ Data Uint16
2005-33h rotating mode . Im- | Structure Format
(numerator) Effective| mediate
(H05-50)
. Control Data 1to
Access| RW |Mapping| - Mode ALL Range 65535 Default| 1
Mechanlcal gear_ r.atlo Setting At stop
Name in absolute position & Data ) Data Uint16
2005-34h rotating mode . Im- | Structure Format
(denominator) Effective| mediate
(H05-51)
. Control Data 1to
Access| RW |Mapping| - Mode ALL Range 65535 Default| 1
Pulses within one
i i At stop
.revolut|on of Iggd Setting Data Data .
Name | in absolute position & Im- - Uint32
. . Structure Format
2005-35h rotating mode (low 32 |Effective| nediate 6
bits)
(H05-52) 0to
. Control Data (2%-1)
Access| RW |Mapping| - Mode ALL Range | (encoder Default| O
unit)
Pulses within one
i i At stop
.revolutlon of Iggd Setting Data Data -
Name | in absolute position & Im- | Structure - Format Uint32
2005-37h rotating m(?de (high |Effective| mediate
(H05-54) 32 bits)
0to 127
Access| RW |Mapping| - Control ALL Data (encoder |Default| 0
Mode Range .
unit)
Mechanical absolute Setling Data Data | .
Name | | sition (low 32 bits) & " | Structure ) | 132
200B-3Bh P Effective
(HOB-58) -
Access| RO |Mapping| - Control ALL Data (encoder |Default| -
Mode Range .
unit)
Name Mechanical absolute Setgt:ng ) Data ) Data int32
200B-3Dh position (high 32 bits) . Structure Format
Effective
R Access| RO [Mappin - Control ALL Data | (encoder Default| -
pping Mode Range unit)
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200B-4Eh
(HOB-77)

200B-50h
(HOB-73)

200B-52h
(HOB-81)

200B-54h
(HOB-83)

6 200B-56h
(HOB-85)

Absolute position (low| Setting
Name | 32 bits) of absolute | & - Data ; Data | a)
. Structure Format
encoder Effective
Access| RO |Mapping| TPDO Control ALL Data (encoder |Default| -
Mode Range .
unit)
Absolute position | Setting
Name | (high 32 bits) of & ; Data ; Data | 5y
. Structure Format
absolute encoder |Effective
Access| RO |Mapping| TPDO LI ALL Data (encoder |Default| -
Mode Range .
unit)
Rotatlngll.oad single- | Setting Data - Data |
Name | turn position (low 32 & - Uint 32
. . Structure Format
bits) Effective
. Control Data |(encoder
Access| RO |Mapping| TPDO Mode ALL Reiee unit) Default| -
Rotatlng !oad sllngle- Setting Data Data .
Name | turn position (high 32 & - - Uint32
. . Structure Format
bits) Effective
Access| RO |Mapping| TPDO Control ALL Data (encoder |Default| -
Mode Range .
unit)
. . Setting
Name Rotating Ioac.j.smgle- & ) Data ) Data Uint 32
turn position . Structure Format
Effective
Access| RO |Mapping| TPDO Control ALL Data (encoder |Default| -
Mode Range unit)

This mode is mainly applicable to the scenario where the load travel range is not limited
and the number of motor single-direction revolutions is smaller than 32767, as shown in
the following figure.

Figure 6-40 Rotating load diagram

The servo drive calculates the mechanical absolute position based on 2005-35h and
2005-37h first. If 2005-35h and 2005-37h are 0, the servo drive carries out calculation
based on 2005-33h and 2005-34h.
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Assume that the encoder resolution Re = 2%, and encoder pulses within one revolution of
the load is Ry;:

When 2005-35h & 2005-37h # 0, R, = 2005-37h x 2% + 2005-35h;

When 2005-35h & 2005-37h = 0, Ry = RE x (2005-33h/2005-34h).

B
Assume that the electronic gear ratio is ", , the rotating load single-turn position in
encoder unit (200B-54h x 2°% + 200B-52h) ranges from 0 to Ry, and that in reference unit
B
(200B-56h) ranges from 0 to "5 .

200B-56h = (200B-54h x 2% + 200B-52h)/(B/A)

Assume that the mechanical absolute position (200B-3Bh and 200B-3Dh) is Py, (Py =
200B-3Dh x 2% + 200B-3Bh):

P = Turns of revolving stage x Ry, + (200B-54h x 2% + 200B-52h)

B
Assume that the electronic gear ratio is ", , and the mechanical absolute position

(reference unit) is 200B-08h, then:

B
200B-08h = P,,/(B/A) = Turns of revolving stage x R,/ 5~ + 200B-56h

The following figure shows the relationship between the rotating load single-turn position
and the revolving stage position.

Figure 6-41 Relationship between the rotating load single-turn position and the revolving
stage position.
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] Encoder multi-turn overflow fault selection

200A-25h sets whether to shield detection of the multi-turn overflow fault (Er.735) in
absolute position linear mode.

Encoder multi- Setting & | At stop Data Data |, .
200A-25h HEEy  turn overflow fault Effective ; Structure ) Format Vint16
selection Immediate
(HOA-36)
. Control Data
Access | RW |Mapping| NO Mode ALL Range Oto1|Default| O

] Absolute encoder reset

200D-15h sets whether to reset the encoder internal faults or multi-turn data.

Absolute encoder |Setting & At stop Data Data )
Name ; - - Uint16
200D-15h reset function Effective | |mmediate | Structure Format
(HOD-20) . Control Data
Access| RW |Mapping| - Mode ALL S 0 to 2 | Default 0
Note After you set 200D-15h to 2 and the faults and multi-turn data are reset, the
encoder absolute position changes, and you need to perform the homing
operation.

6.12.2 Precautions of Battery Box

Er.731 (encoder battery fault) is tripped when the battery is connected for the first time.
Set 200D-15h to 1 to reset the fault and perform the homing operation.

When the detected battery voltage is smaller than 3.0 V, Er.730 (encoder battery
warning) is tripped. Replace the battery as follows:

Step 1. Power on the servo drive, and make it in non-running state.
Step 2. Replace the battery.

Step 3. The servo drive automatically resets Er.730. If there is no other warning, run the
servo drive in normal state.

After power-off of the servo drive, if you replace the battery and power on the servo drive
again, Er.731 occurs and an abrupt change occurs in the multi-turn data. Set 200D-15h
to 1 to reset the fault and perform the homing operation again.

During power-off of the servo drive, ensure the maximum motor speed does not exceed
6000 RPM so that the encoder position can be recorded correctly.

Store the battery in required temperature and ensure reliable contact and sufficient
electricity. Failure to comply may cause loss of the encoder position.
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6.13 Soft Limit Function

Traditional hardware limit function:

This function is implemented by inputting the external sensor signal to the CN1 terminal

of the servo drive.

Figure 6-42 Installation diagram of limit switch

Reduction Load
wheel

Motorj4

FunIN.14
P-OT

FunIN.15
N-OT

DI

DI

Servo drive

The following table compares the traditional hardware limit function and soft limit function.

Traditional Hardware Limit Function

Soft Limit Function

Restricted to linear movement and
single-turn rotating movement.

Applicable to linear movement and rotating
movement

External mechanical limit switch
required

Not requiring hardware, eliminating malfunction
due to poor wiring contact

3 | Cannot judge mechanical slip

Cannot judge or alarm machine out
of limit position after power-off

Preventing mechanical slip and abnormal
action with internal position comparison

Soft limit function:

The servo drive compares the internal position feedback with the limit position, and
alarms and stops when determining that the motor exceeds the limit position. This
function is supported both in absolute position mode and incremental position mode.
In the incremental position mode, set 200A-02h to 2, and the servo drive carries out
homing to find the mechanical home after power-on and them starts the soft limit

function.

Relevant objects:

200A-02h

(HOA-01)

Setting | At stop
Name | Absolute position limit & Im- PELE) - DElE Uint16
. . Structure Format
Effective| mediate
. Control Data
Access| RW |Mapping| - Mode ALL E— 0to2 |Default| O
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Setting r'i:r:'::]g Data Data
Name Min position limit & 9 - int32
. Upon |Structure Format
Effective
stop
607D-01
2% 10
. Control Data (2%-1) a1
Access| RW |Mapping RPDO Mode ALL RN (rcicrence Default| -2
unit)
Setting rEJ):rr:::lg Data Data
Name Max position limit & 9 - int32
. Upon |Structure Format
Effective
stop
607D-02
2% to
. Control Data 2¥-1) 31
Access| RW |Mapping RPDO Mode ALL Range | (reference Default| 2°'-1
unit)

200A-02h = 0: The soft limit function is disabled.
200A-02h = 1: The soft limit function is enabled immediately upon power-on.

200A-02h = 1: The soft limit function is enabled immediately after homing upon power-
on.

Once the soft limit function is enabled:

In PP and CSP modes, when the target position value exceeds the soft limit, 6041h

6 bit11 changes to 1 (Internal limit active), and the drive uses the limit value as the target
position. In other modes, when 6064h (or 200B-08h) exceeds the soft limit, the drive
generates a limit warning of the corresponding direction, and stops according to the
preset mode.

Note Ensure 607D-01h < 607D-02h. If 607D-01h > 607D-02h, the drive generates
Er.D09, indicating soft limit setting incorrect.

Ensure 607Ch (Home offset) is within the upper and lower soft limits. Otherwise,
the drive generates Er.D10, indicating home offset setting incorrect.
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Chapter 7 Details of Object Dictionary

7.1 Object Dictionary Classification

The object dictionary is essentially a grouping of objects accessible via the network in
an ordered predefined fashion. It includes all parameters of device profile and device
network state.

The CANopen protocol adopts the object dictionary with 16-bit index and 8-bit index. The
structure of the object dictionary is described in the following table.

Table 7-1 Structure of the object dictionary structure

Index Object

000 Not used

0001h—O001Fh Static data type (standard data type, such as Boolean, Integer16)

Complex data type (predefined as a structure of simple type combination,

0020n—003Fh | ¢\ oh as PDOCommPar, SDOParmeter)

0040h—005Fh Manufacturer specific compound data type

0060h—007Fh Device profile specific static data type

0080h—O009Fh Device profile specific compound data type

00AOh—OFFFh Reserved

1000h—1FFFh Communication profile area (such as device type, error register, and
7 supported PDO quantity)

2000h—5FFFh | Manufacturer specific profile area (such as function code mapping)

6000h—9FFFh | Standard device profile area (such as DSP-402 protocol)

A000h—FFFFh Reserved

Figure 7-1 Structure of CANopen object dictionary

0000h~0FFFh
Data type parameters

1000h~1FFFh

Communication Store common
profile area communication parameters

Object
dictionary

2000h~5FFFh
Manufacturer specific
profile area

Store parameters of Inovance
general-purpose servo drive

6000h~9FFFh
Standard device Common area, store

profile area DSP402 profile parameters
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Each entry of the IS620N object dictionary has the following attributes:
e Index
e  Sub-index

° Data Structure

e Data Type
° Access
e  Mapping?

e  Setting & Effective
e  Control Mode

e Data Range

e  Default

Each object within the dictionary shall be addressed uniquely by using an index and sub-
index.

"Index": This field (hexadecimal) specifies the position of the same type of objects in the
dictionary.

"Sub-index": This field specifies the offset of each object in the same index.

The mapping between function codes of Inovance servo drives and the object dictionary
is:

Object index = 0x2000 + function code group No.
Object sub-index = hexadecimal of function code No. + 1
For example, function code H02-10 maps object 2002-0Bh in the dictionary.

Each object in the dictionary describes the parameters based on their functions. For
example, object 607Dh for software position limit describes the maximum position limit
and minimum position limit, as listed in the following table.

Index | Sub-index Name Meaning

607Dh 00h Number of elements | Number of data elements, not including itself
607Dh 01h Min position limit Minimum position limit (absolute position mode)
607Dh 02h Max position limit Maximum position limit (absolute position mode)

"Data Structure": Refer to Table 7-1.

Table 7-2 Object types

Type Meaning DS301 Value
VAR A single simple value, such as Data type Int8, Uint16, and String 7
ARR Data block of the same type 8
REC Data block of different types 9
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"Data Type":

Table 7-3 Descriptions of data types

Data Type Value Range Data Length DS301 Value

Int8 -128 to +127 1 byte 0002
Int16 -32768 to +32767 2 byte 0003
Int32 -2147483648 to + 2147483647 4 byte 0004
Uint8 0 to 255 1 byte 0005
Uint16 0 to 65535 2 byte 0006
Uint32 0 to 4294967295 4 byte 0007
String ASCII - 0009

"Access(ibility)":

Table 7-4 Descriptions of accessibility attribute

Accessibility Description
RW Reading and writing
woO Write-only
RO Read-only
CONST Constant, read-only
"Mapping":
7 Table 7-5 Description of mapping attribute
Mapping Description
NO Not map in PDO
RPDO Used as RPDO
TPDO Used as TPDO

"Setting & Effective":

Table 7-6 Setting & Effective

Setting Effective

Condition Description Condition Description

The parameter can
At stop be edited when the Immediate
drive is in stop state.

The setting value takes effect immediately
after the parameter is edited.
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Setting _— Effective L
Condition Description Condition Description
At sto The setting value takes effect when the
P drive stops after the parameter is edited.
Durin The parameter can The setting value takes effect only when
runnir? be edited when the the servo drive is powered on again after
9 drive is in any state. Power-on the parameter is edited.
again
Note: The servo drive trips Er.941 after
such parameters are modified.

"Control Mode":

Table 7-7 Descriptions of control mode

Control Mode

Descriptions

The parameter is irrelevant to the control mode.

ALL The parameter is relevant to all control modes.
The parameter is relevant to the mentioned control mode.
PP: profile position
PV: profile velocity
PP/PV/PT/HM/ | PT: profile torque
CSP/CSV/CST

HM: homing mode
CSP: cyclic synchronous position
CS8V: cyclic synchronous velocity

CST: cyclic synchronous torque

"Data Range": This field specifies the data upper and lower limits of the parameter

writable.

If the value of a parameter set via SDO exceeds the data range, the drive returns a SDO
transmission abortion code, and the setting value is invalid.

When a parameter is modified via PDO, the drive does not detect whether the setting
value exceeds the data range.

"Default": This field specifies the default value of the parameter.

7.2 Communication Parameters (Group 1000h)

. Data Data .

Name Device type Structure VAR Tme Uint32

: Control Data
Access RO Mapping | NO Mode - Range - Default 0x00020192

It describes the CoE device sub-protocol type.
Name Manufacturer device name Data - Data -
Structure Type

. Control Data

Access RO Mapping | NO Mode - Range - Default IS620-ECAT
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Name Manufacturer hardware version Data - Data -
Structure Type
. Control Data
Access RO Mapping | NO Mode - Range - Default -
It describes the hardware version of the manufacturer device.
Name Manufacturer software version Data - Data -
Structure Type
. Control Data
Access RO Mapping | NO Mode - [ - Default -
It describes the software version of the manufacturer device.
. . . Data Data
Name 1018h identity object Structure REC e OD data Type
. Control Data OD data
Access RO Mapping | NO Mode - . Range Default OD default
It describes the device information.
. . Data Data .
Name Highest sub-index supported Structure - T Uint8
. Control Data
Access RO Mapping | NO Mode - Ranae 4 Default 4
Name Vendor ID Data - Data Unit32
Structure Type
. Control Data
Access RO Mapping | NO Mode - I - Default 0x00100000
It describes the drive series No.
Name Product code Data - Data Unit32
Structure Type
: Control Data
Al R M N - -
ccess (0] apping (0] Mode e Default 786696
It describes the drive internal code.
Name Revision number Data - Data Unit32
Structure Type
. Control Data
Access RO Mapping | NO Mode - Ranae - Default 65537
It records the revision No. of the drive software.
L Data Data
Name Sync Manager Communication Type Structure REC T OD data type
D
Access | RO | Mapping | No | contrel | Data ODdata  |'hfault | OD default
Mode Range range
It describes sync manager communication.
Name Number of Sync Manager channels Data - Data Uint8
Structure Type
. Control Data
Access | RO | Mapping | NO Mode - . 4 Default 4
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s Data Data .
Name Communication type SMO Structure - T Unit8
. Control Data
Access RO Mapping | NO Mode - Range - Default 0x01
It specifies communication type SMO: receiving mailbox.
N Data Data .
Name Communication type SM1 Structure - Fe Unit8
. Control Data
Access RO Mapping | NO Mode - E— - Default 0x02
It specifies communication type SM1: sending mailbox.
I Data Data .
Name Communication type SM2 Structure - Tpe Unit8
: Control Data
Access | RO | Mapping | NO Mode - e - Default 0x03
It specifies communication type SM2 : process data output.
N Data Data .
Name Communication type SM3 Structure - Tse Unit8
. Control Data
Access RO Mapping | NO Mode - Range - Default 0x04
It specifies communication type SM3: process data input.
. . Data Data .
Name Receive PDO mapping 1 Structure REC T Uint32
Access | RW | Mapping | No | contrel | Data ODdata | cult| OD default
Mode Range range
It specifies RPDO1 mapping object.
Number of mapped application objects in Data Data .
N - t
ame RPDO1 Structure Type Vintg
Control Data
Al RW i -
ccess Mapping | NO Mode e 0to 10 Default 3
o . Data Data .
Name 1st application object Structure - T Unit32
. Control Data 0to
Access | RW | Mapping | NO Mode - Ranee 4294967295 Default 60400010
o . Data Data .
Name 2nd application object Structure - T Unit32
. Control Data 0to
Access | RW | Mapping | NO Mode - R 4294967295 Default 607A0020
L ) Data Data .
Name 3rd application object Structure - “pe Unit32
. Control Data 0to
Access | RW | Mapping | NO Mode - . 4294967295 Default 60B80010
C . Data Data .
Name 4th to 10th application object Structure - T Unit32
. Control Data 0to
Access | RW | Mapping | NO Mode ALL - 4294967295 Default -
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Data

Data

Name Receive PDO mapping 258 Structure REC T Uint32
Access RO Mapping | NO CJQS:' - RDaitgae Orl;)ndgaeta Default OD default
It defines mapped objects in RPDO258.
Name Number of map;c;clij%pzp;g:ation objects in Stzacttire i -I?;;Z Uint8
Access RO Mapping | NO C&gg:' - RZit:e - Default 4
Name 1st application object Stlr:l)JitttaJre - _I?;;Z Unit32
Access | RO | Mapping | NO C“;’ggr:' - RZitgae 420 409:307295 Default | 60400010
Name 2nd application object Stll'?.littire - _?;;2 Unit32
Access | RO | Mapping | NO C“;’g'g;" - R[;it:e 429 409:307295 Default |  607A0020
Name 3rd application object Stll"?j:ttire - _?;ptz Unit32
Access | RO | Mapping | NO CI\::)‘:;" - R[;it:e 429 40923072 o5 | Default | 60880010
Name 4th application object Str[l)Jacttire - 'II?;;Z Unit32
Access | RO | Mapping | NO C“‘;gg:' - R'Zit:e 420 409:5072 o5 | Default | 60FE0120
Name Receive PDO mapping 259 Data REC Data Uint32
7 Structure Type
Access RO Mapping | NO C'\jl)g:jrgl - R[a)ait:e Orlzndgaeta Default OD default
It defines mapped objects in RPDO259.

Name Number of maplgiclj:):(a)p;pslg:ation objects in Stzittire i %aptz Uint8
Access RO Mapping | NO Cl\;g(tjrgl - R[z);t:e - Default 7
Name 1st application object StIr?Jactt?Jre - _I?;;Z Unit32
Access RO Mapping | NO Cl\jl)gggl - Rl:;it:e 429 409207295 Default 60400010
Name 2nd application object Stll'?.littire - ?;;2 Unit32
Access | RO | Mapping | NO C“;’gg;" - R[;it:e 429 409?7295 Default |  607A0020
Name 3rd application object Stlr?i?:ttire - _?;;: Unit32
Access | RO | Mapping | NO CJS;":' - R'Zit:e 429 409?7 jo5 | Default | 60FF0020
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Name 4th application object Stll’:l)j)t:.lre - '[I');;: Unit32
Access | RO | Mapping | NO CJQL’:" ALL R[;T:e 429 409207295 Default | 60710010
Name 5th application object Stlr:l)Jacttire - _I?;;: Unit32
Access | RO | Mapping | NO C,\ﬁ;‘g:' - RZf]t:e 420 4092’72 o5 | Default | 60600008
Name 6th application object StrEt)Jacttire - _?;;Z Unit32
Access | RO | Mapping | NO C“‘/ng:' - RZitSe 429 40925072 o5 | Default | 60B80010
Name 7th application object Stll'?J?:ttire - _?;;: Unit32
Access | RO | Mapping | NO Cl\;gér:' - R[:t:e 420 409?7295 Default |  607F0020
Name Receive PDO mapping 260 Stll'?i?:ttire REC ?;;2 Uint32
Access | RO | Mapping | NO C“‘;g;r;" - R'Zit:e Orzndga;a Default |  OD default

It defines mapped objects in RPDO.

Name Number of mapgi%i)zpéi(():ation objects in StIer)JaCtt.:aJre i -I?;;Z Uint8
Access RO Mapping | NO C'\;)(r;;rgl - RZit:e - Default 7
Name 1st application object Stll'?.littire - ?;;Z Unit32
Access | RO | Mapping | NO C“;’g'g:' - R[;it:e 429 409:307295 Default | 60400010
Name 2nd application object Stllf?ittire - %a;z Unit32
Access | RO | Mapping | NO Chj;‘;rg' - R'Zit:e 429 409207 jo5 | Default | 607A0020
Name 3rd application object StIr?Jacttire - _I?;;Z Unit32
Access | RO | Mapping | NO Cl\jl’ggg' . RE;it:e 429 4092’72 o5 | Default | BOFF0020
Name 4th application object Stll'?.littire - ?;;2 Unit32
Access | RO | Mapping | NO C'\;’gg;" - R[;it:e 429 409?7295 Default | 60600008
Name 5th application object Stlr?i?:ttire - _?;pt: Unit32
Access | RO | Mapping | NO CJSL":' - R'Zit:e 429 409207 jo5 | Default | 60B30010
Name 6th application object Stlr:l)Jacttire - _I?;;Z Unit32
Access | RO | Mapping | NO C,\jl’;‘g;" - RE;it:e 420 409:’72 o5 | Default | 60E00010
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Data

Data

Name 7th application object Structure - Type Unit32
Access | RO | Mapping | NO CJQL’:" R[;T:e 426 409?7295 Default |  60E10010
Name Receive PDO mapping 261 Stzacttire REC _I?;;Z Uint32
Access | RO | Mapping | NO Cﬁ;‘ffj' RE;it:e Orzndga;a Default |  OD default

It defines mapped objects in RPDO261.

Name 1st application object Sttl‘:l).littla.lre - _?;;Z Unit32
Access | RO | Mapping | NO C'\;’gg;" Rzit:e 429 409:;7295 Default | 60400010
Name 2nd application object Stlr?Jitt?Jre - 'I?;;Z Unit32
Access | RO | Mapping | NO C“;’gggl R'Zit:e 425 409:307295 Default |  607A0020
Name 3rd application object Stll"?j:ttire - ?;;2 Unit32
Access | RO | Mapping | NO Cl\jl’g:g' R[;it:e 429 4092’72 o5 | Default | 60FF0020
Name 4th application object StIr?Jactt?Jre - 'II?;;Z Unit32
Access | RO | Mapping | NO C“‘;gg:' R'Zit:e 420 409:5072 o5 | Default | 60710010
Name 5th application object Stlr?J?:ttire - _?;;Z Unit32
Access | RO | Mapping | NO CJQ::' R[;it:e 420 409:307295 Default | 60600008
Name 6th application object Stz?:ttire - _I?yagz Unit32
Access | RO | Mapping | NO Chﬁg(tjr:' R'Zit:e 429 409207 ,g5 | Default | 60880010
Name 7th application object Stlr:l)Jacttire - _I?;;Z Unit32
Access RO Mapping | NO C'\jl)gggl RE;itje 429 4092072 5 Default 607F0020
Name 8th application object StrDuittire - ?;;2 Unit32
Access | RO | Mapping | NO C“;’gggl R[;itgae 420 409207295 Default |  60E00010
Name 9th application object Stlr?i?:ttire - _?;pt: Unit32
Access | RO | Mapping | NO Ch:;'g:' R'Zit:e 429 409207 jo5 | Default | 60E10010
Name Receive PDO mapping 262 s tzittire REC ?;";Z Uint32
Access RO Mapping | NO C'\jl)g;rgl Rl:;it:e Orlzndga;a Default OD default
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Name Number of map;ﬁggpzpéizcation objects in Stlr?;ttire i _I[_);;: Uints
Access RO Mapping | NO CJQS:' RDaitgae - Default 8
Name 1st application object Stzacttire - _I?;;Z Unit32
Access | RO | Mapping | NO C“;’Qf,rj' RZT; 429 4092072 o5 | Default | 60400010
Name 2nd application object Stlr:l)Jittire - _?;;2 Unit32
Access | RO | Mapping | NO C'\;’gggl RZitse 420 409:307295 Default |  607A0020
Name 3rd application object Stlr?.littire - _?;;2 Unit32
Access | RO | Mapping | NO C“;’g'g;" R[;it:e 429 409:307295 Default |  60FF0020
Name 4th application object Stzittire - ?yagz Unit32
Access | RO | Mapping | NO CI\::)‘:;" R[;it:e 429 40923072 o5 | Default | 60600008
Name 5th application object StIr?Jacttire - _I?;;Z Unit32
Access | RO | Mapping | NO Chf.’gﬁ,f' R'Zit:e 420 409:307295 Default |  60B80010
Name 6th application object Stll'?.littire - ?;;Z Unit32
Access | RO | Mapping | NO C“;’g'g:' R[;it:e 429 409:307295 Default |  60E00010
Name 7th application object Stzittire - ?ya;z Unit32
Access | RO | Mapping | NO CJQ:;" R[;it:e 429 4092307 jo5 | Default | 60E10010
Name 8th application object StIr?Jactt?Jre - _I?;;Z Unit32
Access | RO | Mapping | NO Cl\jl’(':g:' RE;it:e 429 409;07295 Default |  60B20010
Name Transmit PDO mapping 1 Stll':l).l?:ttire Record _I?;;Z Uint32
Access | RW | Mapping | NO Cl\;)gggl R[;?\t:e Orlznc;a;a Default OD default
It defines mapped objects in TPDO1.

Name Number of mapp_(la_c;;[())p;lication objects in Stzittire i ?;;2 Uints
Access | RW | Mapping | NO Chjgggl Rl?aitgae 0to 10 Default 7
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Data

Data

Name 1st application object Structure - Type Unit32
Access | RW | Mapping | NO CJQL’:" - R[;T:e 426 409?7295 Default | 60410010
Name 2nd application object Stzacttire - _I?;;: Unit32
Access | RW | Mapping | NO Cl\jl’gg:' - RE;f]t:e 420 4092072 o5 | Default | 60640020
Name 3rd application object Stlr:l)Jitt?Jre - _?;;Z Unit32
Access | RW | Mapping | NO C“;’g;r:' - R'Zit:e 429 409:307295 Default |  60B90010
Name 4th application object Stll'?J?:ttire - _?;;2 Unit32
Access | RW | Mapping | NO C“;’;'g:' - R[;it:e 429 4092307295 Default | 60BA0020
Name 5th application object Stzittire - ?;;2 Unit32
Access | RW | Mapping | NO Cl\jl’g:;" - RZT; 429 4092’72 o5 | Default | 60BC0020
Name 6th application object StIr?Jactt?Jre - _I?;;Z Unit32
Access | RW | Mapping | NO C“‘;gg:' - R'Zit:e 420 409:5072 o5 | Default | 603F0010
Name 7th application object Stll'?J?:ttire - _?;;2 Unit32
Access | RW | Mapping | NO C“;’g'g:' - R[;it:e 420 4092307295 Default | 60FD0020
Name 8th application object StEJ?:ttire - _I?;;Z Unit32

Access | RW | Mapping | NO CJS:;)' - RZit:e 429 4092307 205 Default -
Name 9th application object StIr?Jactt?Jre - _I?;;Z Unit32
Access | RW | Mapping | NO Cl\jl)gggl - Rl:;it:e 429 409207295 Default -
Name 10th application object Stll':l).l?:ttire - ?;;Z Unit32
Access | RW | Mapping | NO Cl\;)gggl - R[;?\t:e 429 409207295 Default -
Name Transmit PDO mapping 258 Stlr?fcl:ttire REC 'II?;ptZ Uint32
Access RO Mapping | NO CJS:Z' - R?aitgae Or[e:ndgaeta Default OD default

It defines mapped objects in TPDO258.

Name Number of map_;l);dDg[:;%Iiscation objects in StrEl)Jacttire i _I?;;Z Uint8
Access RO Mapping | NO C'\;l)g(tjrgl - Rl:;it:e - Default 8
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Name 1st application object Stll’:l)j)t:.lre - '[I');;: Unit32
Access | RO | Mapping | NO CJQL’:" R[;T:e 426 409?7295 Default |  603F0010
Name 2nd application object Stzacttire - _I?;;Z Unit32
Access | RO | Mapping | NO Cﬁ;‘ffj' RE;it:e 429 4092’72 o5 | Default | 60410010
Name 3rd application object Stlr:l)Jittire - _?;;Z Unit32
Access | RO | Mapping | NO C“;’gg;" Rzit;"e 420 409:307295 Default | 60640020
Name 4th application object Stll'?J?:ttire - _?;;2 Unit32
Access | RO | Mapping | NO C“;’;'g:' R[;it:e 429 4092307295 Default | 60770010
Name 5th application object StEJ?:ttire - ?;;2 Unit32
Access | RO | Mapping | NO C“‘;g;r;" R'Zit:e 429 4092’7 jo5 | Default | 60F40020
Name 6th application object Stlr:l)Jacttire - _I?;;Z Unit32
Access | RO | Mapping | NO C“‘;gg:' R'Zit:e 420 409:5072 o5 | Default | 60890010
Name 7th application object Stll'?J?:ttire - _?;;2 Unit32
Access | RO | Mapping | NO C“;’g'g:' R[;it:e 420 4092307295 Default |  60BA0020
Name 8th application object StEJ?:ttire - _I?;;Z Unit32
Access | RO | Mapping | NO CJQ:;" R'Zit:e 429 4092’7 jo5 | Default | 60FD0020
Name Transmit PDO mapping 259 Stzacttire REC ?;;Z Uint32
Access RO Mapping | NO Cl\jl)gggl Rl:;it:e Orzndgaeta Default OD default

It defines mapped objects in TPDO258.
Name Transmit PDO mapping 259 Stlr?.litt?.lre - ?;;2 Uint8
Access | RO | Mapping | NO C'\;)gggl R[;it:e - Default 9
Name 1st application object StEJ?:ttire - ?;;2 Unit32
Access | RO | Mapping | NO CJS:;" Rzit:e 429 409?72 o5 | Default | 603F0010
Name 2nd application object Stlr:l)Jacttire - _I?;;Z Unit32
Access | RO | Mapping | NO Cl\?ggrgl Rl:;it:e 429 409:5072 95 Default 60410010
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Data

Data

It defines mapped

Name 3rd application object Structure - Type Unit32
Access | RO | Mapping | NO CJQL’:" - R[;T:e 426 409?7295 Default | 60640020
Name 4th application object Stzacttire - _I?;;: Unit32
Access | RO | Mapping | NO Cl\jl’gg:' - RE;f]t:e 420 4092072 o5 | Default | 60770010
Name 5th application object Stzittire . ?;;Z Unit32
Access | RO | Mapping | NO C“;’g;r:' - R'Zit:e 429 409:307295 Default | 60610008
Name 6th application object Stll'?J?:ttire - _?;;: Unit32
Access | RO | Mapping | NO Cl\;gér:' - R[:t:e 420 409?7295 Default |  60B90010
Name 7th application object StEJ?:ttire - ?;;2 Unit32
Access | RO | Mapping | NO C“‘;g;r;" - R'Zit:e 429 4092’7 jo5 | Default | 60BA0020
Name 7th application object Stlr:l)Jacttire - _I?;;Z Unit32
Access | RO | Mapping | NO C“‘;gg:' - R'Zit:e 420 409:5072 o5 | Default | 60BC0020
Name 9th application object Stll'?J?:ttire - _?;;2 Unit32
Access | RO | Mapping | NO C“;’g'g:' - R[;it:e 420 4092307295 Default | 60FD0020
Name Transmit PDO mapping 260 Stzittire REC ?;;2 Uint32
Access | RO | Mapping | NO CJQ:;" - R'Zit:e Orznc;a;a Default |  OD default

objects in TPDO260.

Name Number of map_pl);dDgr;rgi(;:ation objects in StIer)JaCtte:jre i -I?;;Z Uint8
Access RO Mapping | NO Cl\jl)gggl - RE;it:e - Default 10
Name 1st application object Stll'?.littire - ?;;2 Unit32
Access | RO | Mapping | NO C“;’gg;" - R[;it:e 429 409?7295 Default |  603F0010
Name 2nd application object Stlr?i?:ttire - _?;;: Unit32
Access | RO | Mapping | NO CJS;":' - R'Zit:e 42 409?7 jo5 | Default | 60410010
Name 3rd application object Stzittire - _I?;;Z Unit32
Access | RO | Mapping | NO C'\jl’;‘g;" - RE;T:G 420 4092072 o5 | Default | 60640020
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Name 4th application object Stll’:l)j)t:.lre - '[I');;: Unit32
Access | RO | Mapping | NO CJQL’:" R[;T:e 426 409?7295 Default | 60770010
Name 5th application object Stzacttire - _I?;;: Unit32
Access | RO | Mapping | NO Cl\jl’gg:' RE;f]t:e 420 4092072 o5 | Default | 60F40020
Name 6th application object Stlr:l)Jittire - _?;;Z Unit32
Access | RO | Mapping | NO C“;’gg;" Rzit;"e 420 409:307295 Default | 60610008
Name 7th application object Stll'?J?:ttire - _?;;2 Unit32
Access | RO | Mapping | NO C“;’;'g:' R[;it:e 429 4092307295 Default |  60B90010
Name 7th application object Stzittire - ?;;2 Unit32
Access | RO | Mapping | NO Cl\jl’g:;" RZT; 429 4092’72 o5 | Default | 60BA0020
Name 9th application object StIr?Jactt?Jre - _I?;;Z Unit32
Access | RO | Mapping | NO C“‘;gg:' R'Zit:e 420 409:5072 o5 | Default | 60BC0020
Name 10th application object Stll'?J?:ttire - _?;;2 Unit32
Access | RO | Mapping | NO C“;’g'g:' R[;it:e 429 4092307295 Default |  60FD0020
Name Transmit PDO mapping 261 Stzittire REC ?;;2 Uint32
Access | RO | Mapping | NO CJQ:;" R'Zit:e Orznc;a;a Default |  OD default

It defines mapped objects in TPDO261.

Name Number of map_pl);dDgr;rg;cation objects in StIer)JaCtte:jre i -I?;;Z Uint8
Access RO Mapping | NO Cl\jl)gggl RE;it:e - Default 10
Name 1st application object Stll'?.littire - ?;;2 Unit32
Access | RO | Mapping | NO C“;’gg;" R[;it:e 429 409?7295 Default |  603F0010
Name 2nd application object Stlr?i?:ttire - _?;;: Unit32
Access | RO | Mapping | NO CJS;":' R'Zit:e 42 409?7 jo5 | Default | 60410010
Name 3rd application object Stzittire - _I?;;Z Unit32
Access | RO | Mapping | NO C'\jl’;‘g;" RE;T:G 420 4092072 o5 | Default | 60640020
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Data

Data

Name 4th application object Structure - Type Unit32
: Control Data 0to
Access RO Mapping | NO Mode Range 4294967295 Default 60770010
L . Data Data .
Name 5th application object Structure - Fe Unit32
. Control Data 0to
Access RO Mapping | NO Mode - 4294967295 Default 60610008
— . Data Data .
Name 6th application object Structure - e Unit32
. Control Data 0to
Access | RO | Mapping | NO Mode . 4294967295 Default 60F40020
N . Data Data .
Name 7th application object Structure - A Unit32
. Control Data 0to
Access RO Mapping | NO Mode Range 4294967295 Default 60B90010
L . Data Data .
Name 7th application object Structure - Fe Unit32
. Control Data 0to
Access RO Mapping | NO Mode R 4294967295 Default 60BA0020
L . Data Data .
Name 9th application object Structure - T Unit32
. Control Data 0to
Access RO Mapping | NO Mode e 4294967295 Default 60BC0020
_— . Data Data .
Name 10th application object Structure - T Unit32
. Control Data 0to
7 Access RO Mapping | NO Mode Ranee 4294967295 Default 606C0020
Name Sync Manager 2 RPDO assignment Data ARR Data UINTER16
Structure Type
Access | RW | Mapping | No | contrel Data ODdata  |'pfault | OD default
Mode Range range
It defines RPDO assigned objects.
Name Number of assigned RPDOs Data - Data Uint8
Structure Type
. Control Data
Access | RW | Mapping | NO Mode . Oto1 Default 1
1st PDO mapping object index of Data Data
Name assigned RPDO Structure Type UINTER16
. Control Data
Access | RW | Mapping | YES Mode e 0 to 65535 | Default 5889
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It specifies the mapping object index of assigned RPDO.

Observe the following instructions:

1. Perform configuration only when the EtherCAT state machine is in pre-operation ("P" displayed on the keypad)

state.

2. If select the RPDO assigned object directly by using the twinCAT host controller software, you need not set
1C12h. If other methods are used, configure the PDO as follows:

Step 1. Write 0 to 1C12-00h.
Step 2. Write the pre-used RPDOXx (1600/1701 to 1705) to 1C12-01h.

Step 3. If an RPDO among 1701 to 1705 is selected and the mapping object cannot be modified, directly go to step

5

If RPDO 1600 is selected, write the value 0 to the sub-index 00h of RPDOXx, and write the mapping object to 01 to

OAh. Then, go to step 4.

Bit31 to bit16

bit15 to bit8

bit7 to bit0

Index

Sub-index

Object length

Step 4. After writing the mapping object in RPDO 1600, write the number of mapping objects in 1600-00h.

Step 5. Write 1 to 1C12-00h, and configuring RPDOs is completed.

Name Sync Manager 2 TPDO assignment Data ARR Data UINTER16
Structure Type
Access | RW | Mapping | NO Control - Data OD data Default OD default
Mode Range range
It specifies the mapping object index of TPDO assignment.
Name Number of assigned TPDOs Data - Data Uint8
Structure Type
. Control Data
Access | RW | Mapping | NO Mode - R Oto1 Default 1
1st PDO mapping object index of Data Data
Name assigned TPDO Structure Type UINTER16
. Control Data
Access | RW | Mapping | YES Mode - Range 0 to 65535 | Default 6913

It specifies the mapping object index of TPDO assignment.

Observe the following procedure:

1. Perform configuration only when the EtherCAT state machine is in pre-operation ("P" displayed on the keypad)

state.

2. If select the RPDO assigned object directly by using the twinCAT host controller software, you need not set
1C13h. If other methods are used, configure the PDO as follows:

Step 1. Write 0 to 1C12-00h.
Step 2. Write the pre-used TPDOx (1A00/1B01 to 1B04) to 1C13-01h.

Step 3. If a TPDO among 1B01 to 1B04 is selected and the mapping object cannot be modified, directly go to step 5.

If 1A00 is selected as TPDO, write the value 0 to the sub-index 00h of 1A00, and write the mapping object to 01 to

O0Ah. Then, go to step 4.

Bit31 to bit16

bit15 to bit8

bit7 to bit0

Index

Sub-index

Object length

Step 4. After writing the mapping object in TPDO 1A00, write the number of mapping objects in 1A00-00h.
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L Data Data
Name | Sync Manager 2 synchronization output Structure REC Type UINTER16
Access RO Mapping | NO Control - Data OD data Default OD default
Mode Range range
It defines SM2 synchronization output parameters.
Name Number of synchronization parameters Data - Data Uint8
Structure Type
. Control Data
Access RO Mapping | NO Mode - E— - Default 32
o Data Data .
Name Synchronization type Structure - Type Unit16
. Control Data
Access RO Mapping | NO Mode - . - Default 2
"0x0002": Distributed clock synchronization mode 0 (DC SYNC mode 0).
. Data Data .
Name Cycle time Structure - Tose Unit32
. Control Data
Access RO Mapping | NO Mode - Range - Default 0
It indicates the sync 0 event cycle in nanoseconds.
o Data Data .
Name Synchronization types supported Structure - T Unit16
. Control Data
Access RO Mapping | NO Mode - R - Default 4
It indicates the types of synchronization supported.
0x0004: Distributed clock synchronization mode 0 (DC SYNC mode 0)
7 Name Minimum cycle time Data - Data Unit32
Structure Type
. Control Data
Access RO Mapping | NO Mode - Range - Default 125000

It indicates the minimum cycle time in nanoseconds supported by the slave.

Note: The minimum cycle time supported by the IS620N is 125000 ns. The network cannot enter OP state if the
actual cycle time is smaller than 125000 ns.

Name Calc and copy time StIr?J?:ttire - _?;;2 Unit32
Access RO Mapping | NO C'\;)S(tjrgl - RZ?]tje - Default -

It indicates the time for the microprocessor to copy data from SYN Manager to local in nanoseconds.
Name DelayTime (ns) Stlr?i?:ttire - _I?;;: Unit32
Access RO Mapping | NO Chﬁg(tjrgl - R?a?lt:e - Default -
Name Sync error StIr?Jacttire - _I?;;: BOOL
Access RO Mapping | NO Cl\jl)gggl - Rl:;itge - Default -
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It indicates whether there is a synchronization error.

True: synchronization active and no synchronization error

False: synchronization inactive and having a synchronization error

R Data Data
Name Sync Manager 2 synchronization input Structure REC e OD data type
. Control Data OD data
Access RO Mapping | NO Mode - R — Default OD default
It defines SM2 synchronization input parameters.
Name Number of synchronization parameters Data - Data Uint8
Structure Type
. Control Data
Access RO Mapping | NO Mode - R - Default 32
o Data Data .
Name Synchronization type Structure - Fe Unit16
. Control Data
Access | RO | Mapping | NO Mode - i - Default 2
"0x0002": Distributed clock synchronization mode 0 (DC SYNC mode 0).
. Data Data .
Name Cycle time Structure - T Unit32
. Control Data
Access RO Mapping | NO Mode - e - Default 0
It indicates the sync 0 event cycle in nanoseconds.
o Data Data .
Name Synchronization types supported Structure - Type Unit16
. Control Data
Access RO Mapping | NO Mode - R - Default 4
It indicates the types of synchronization supported.
0x0004: Distributed clock synchronization mode 0 (DC SYNC mode 0)
. . Data Data .
Name Minmum cycle time Structure - T Unit32
. Control Data
Access RO Mapping | NO Mode - Ranae - Default 125000

It indicates the minimum cycle time in nanoseconds supported by the slave.

Note: The minimum cycle time supported by the IS620N is 125000 ns. The network cannot enter the operational
state if the actual cycle time is smaller than 125000 ns.

Data

Data

Name Calc and copy time Structure - Tpe Unit32
Access RO Mapping | NO C,\;)Sggl - Rzit; - Default

It indicates the time for the microprocessor to copy data from SYN Manager to local in nanoseconds.
Name Delay time (ns) Stlr?Jitt?Jre - _I?;gz Unit32
Access RO Mapping | NO C'\;)gggl - RDa?’ltgae - Default
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Data Data
Name Sync error Structure - T BOOL
. Control Data
Access RO Mapping | NO Mode - Range - Default
It indicates whether there is a synchronization error.
True: synchronization active and no synchronization error
False: synchronization inactive and having a synchronization error
7.3 Manufacturer Specific Parameters (Group 2000h)
Group 2000h: Servo Motor Parameters
Setting & Data Data
Name Servo motor parameters Effective - Structure ARR T UINTER16
. Control Data OD data
Access - Mapping | YES Mode - e range Default| OD default
It defines the servo motor parameters.
. Setting & Data Data .
Name Number of entries Effective - Structure - e Uint8
. Control Data
Access RO Mapping | NO Mode - e - Default 6
. At stop
Setting & Data Data .
. Sub- Name Motor SN Effective Power-on Structure - T Uint16
index 1h again
(H00-00) . Control Data 0to
Access RwW Mapping - Mode - Range 65535 Default| 14000H

to 2000-06h.

It sets the SN of the servo motor.

The serial encoder motor is used for the IS620N servo drive, and 2001h is always 14XXX. For the motor model, refer

Value

Motor SN

Remarks

14000

Inovance 20-bit incremental encoder motor | -

14101

Inovance 23-bit absolute encoder motor

For use of the absolute encoder,
refer to 6.72 Absolute System.

If this parameter is incorrect, Er.120 is detected.

Sub-
index 3h

((RLDEZAN Access

Customized firmware Setting & Data Data .
Name ) - - - Uint16
version Effective Structure Type
. Control Data 0to
RO Mapping - Mode - e 65535 Default OH

It displays the customized firmware version in hexadecimal.

For the IS620P servo drive, the display format is 6XX.YY.

XX: Customized firmware version

YY: Customized firmware version update record
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Sub- . Setting & Data Data .
index Name Encoder version Effective i Structure i Type Uint16
05h
. Control Data 0 to
(H00-04) Access RO Mapping - Mode - e 65535 Default 0

It displays the encoder version.

The display format is 20XX.Y (one decimal)

Sub- . Setting & Data Data .
index Name | Serial encoder motor SN Effective - Structure - R Uint16
06h
Access RO Mapping - Control - Data 0to 65535 Default 0
(H00-05) Mode Range | (unit: w)

It displays the serial encoder motor SN. It is determined by motor model and cannot be modified.

Group 2001h: Servo Drive Parameters

. Setting & Data Data
Name Servo drive parameters Effective - Structure ARR Tme UINTER16
. Control Data OD data
Access - Mapping | YES Mode - R range Default| OD default
It defines the servo drive parameters.
Sub- Name Number of entries Settmg & - Data - Data Uint8
. Effective Structure Type
index
. Control Data
00h Access RO Mapping NO Mode - Range - Default 32
Sub- ) . Setting & Data Data .
index Name MCU firmware version Effective - Structure - Tpe Uint16
o Access| RO Mappin - Control - Data 0to Default 0 !
(H01-00) PpIng Mode Range | 65535
It displays the MCU firmware version.
The display format is XXXX.Y (one decimal).
Sub- ) . Setting & Data Data .
index Name FPGA firmware version Effective - Structure - Tpe Uint16
02h
. Control Data 0to
(H01-01) Access| RO Mapping - Mode - - 65535 Default 0
It displays the FPGA firmware version.
The display format is XXXX.Y (one decimal).
. At stop
Name Servo drive SN Settmg & Power-on Data - Data Uint16
Effective ) Structure Type
again
. Control Data 0to
(GUEENPAN Access | RW Mapping - Mode - - 65535 Default 0
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It sets the SN of the servo drive.

The IS620N servo drive SN is described in the following table.

Value | Meaning Remarks
1 S1R1 The rated drive power is 0.1 kW and single-phase 220 V is input.
2 S1R6 The rated drive power is 0.2 kW and single-phase 220 V is input.
3 S2R8 The rated drive power is 0.4 kW and single-phase 220 V is input.
5 S5R5 | The rated drive power is 0.75 kW and single-phase/three-phase 220 V (*1) is input.
6 S7R6 | The rated drive power is 1.0 kW and three-phase 220 V is input.

7 S012 The rated drive power is 1.5 kW and three-phase 220 V is input.

10001 T3R5 | The rated drive power is 1.0 kW and three-phase 380 V is input.

10002 T5R4 The rated drive power is 1.5 kW and three-phase 380 V is input.

10003 T8R4 The rated drive power is 2.0 kW and three-phase 380 V is input.

10004 TO12 The rated drive power is 3.0 kW and three-phase 380 V is input.

10005 TO17 The rated drive power is 5.0 kW and three-phase 380 V is input.

10006 T021 The rated drive power is 6.0 kW and three-phase 380 V is input.

10007 T026 The rated drive power is 7.5 kW and three-phase 380 V is input.

If this parameter is incorrect, Er.120 is detected.

power cable phase loss or Er.990 indicating power input phase loss warning will be detected.

Note:

phase 220 V can be used.

If main circuit power supply of the servo drive does not comply with the preceding specification, Er.420 indicating

*1: The main circuit power supply specification of the servo drive is three-phase 220 V. When HOA-00 = 2, single-

Group 2002h: Basic Control Parameters

7 Name | Basic control parameters Settmg & - Data ARR Data UINTER16
Effective Structure Type
. Control Data OD data
Access - Mapping | YES Mode - e range Default [ OD default
It defines the basic control parameters.
. Setting & Data Data .
Name Number of entries Effective - Structure - Toe Uint8
. Control Data
Access| RO | Mapping | NO Mode - - - Default 35
i At stop
Name Control mode Settmg & Data - Data Uint16
Effective | |;ymediate | Structure Type
. Control Data
(H02-00) Access| RO | Mapping - Mode - Range 0to9 Default 9
It sets the control mode of the servo drive.
Value Meaning Remarks

0to 8 Reserved | Do not set the parameter to these values.

When the servo drive is in EtherCAT bus control mode, status

EtherCAT | word 6041h bit9 = 1.
9 bus control
mode For descriptions of the control mode, refer to 6.3 Drive Mode

Setting to 6.11.
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Note:

Absolute system Setting & At stop Data Data .
Name . ; Power-on - Uint16
selection Effective . Structure Type
again
. Control Data
((PZ0k0 Access | RW | Mapping - Mode ALL O Oto2 Default 0
It sets the mode of the absolute system.
Value Meaning Remarks
0 Incremental The encoder is used as a incremental encoder, and the position retentive

position mode

at power failure is not supported.

The encoder is used as an absolute encoder, and the position retentive at

Absolute power failure is supported.
1 position linear
mode It is applicable to the scenario where the travel range of the device load is
fixed and the encoder multi-turn data does not overflow.
The encoder is used as an absolute encoder, and the position retentive at
Absolute power failure is supported.

2 position
rotating mode

This mode is mainly applicable to the scenario where the load travel
range is not limited and the number of motor single-direction revolutions
is smaller than 32767.

In absolute position mode, the system automatically detects the motor SN to check whether absolute encoder motor
is used. If the setting is incorrect, Er.122 is detected.

For descriptions of the absolute position mode, refer to 6.73 Soft Limit Function.

Rotating direction Setting & At stop Data Data .
Name . ; Power-on - Uint16
selection Effective . Structure Type
again
. Control Data
((PEi7AN Access | RW | Mapping - Mode ALL Range Oto1 Default 0
It sets the motor forward direction viewed from the motor shaft side.
Value Meaning Description
. . When a forward command is input, the motor rotates in CCW
CCW direction as | . . . . .
0 . . direction viewed from the motor shaft side, that is, the motor
forward direction .
rotates counterclockwise.
L When a forward command is input, the motor rotates in CW
CW direction as . ) . . .
1 . . direction viewed from the motor shaft side, that is, the motor
forward direction .
rotates clockwise.
Clockwise
(CW)
Counterclockwise
(ccw)
. At stop
Setting & Data Data .
Name Output pulse phase Effective Powel"-on Structure - T Uint16
again
. Control Data
(P2 Access | RW | Mapping - Mode ALL O Oto1 Default 0

= &0)e)
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It sets the relationship between phase A and phase B on the condition that the motor rotating direction remains

unchanged when pulse output is enabled.

Value Meaning Description
Phase A advances phase B by 90° at frequency-dividing
output pulses of encoder.
0 Phase A advancing
phase B PhaseA [ T | [ |
>
Phase B ‘
Phase A lags phase B by 90° in frequency-dividing output
pulses of encoder.
Phase A lagging
1
phase & PhaseA [ 1 [ L
Phase B
i At stop
Name | Stop mode at S-ON off Settlng & Data - Data Uint16
Effective | |;ymediate | Structure Type
. Control Data
RW | Mapping Mode ALL R Oto1 Default 0

(H02-05) Access

It sets the deceleration mode of the servo motor from rotation to stop and the servo motor status after stop when the
S-ON signal is turned off.

Set a proper stop mode according to the mechanical status and running requirement.

For comparison of stop modes, refer to 6.7.9 Drive Stop.

Sub-
index

08h
(H02-07)

Value

Meaning

0 Coast to stop, keeping de-energized state

1 Stop at zero speed, keeping de-energized state

Name Stop mode at limit switch | Setting & | At stop Data i Data Uint16
signal Effective | Immediate | Structure Type
. Control Data
Access| RW | Mapping Mode ALL R 0Oto2 Default 1

It sets the deceleration mode of the servo motor from rotation to stop and the servo motor status when the limit

switch signal is active during motor running.

Value Meaning
0 Coast to stop, keeping de-energized state
1 Stop at zero speed, keeping position locking state
2 Stop at zero speed, keeping de-energized state

In the vertical axis application, set 2002-08h = 1 to make the motor axis in position locking state after the limit switch
signal is active to ensure safety.

For comparison of stop modes, refer to 6.7.9 Drive Stop.

Sub-
index

09h
(H02-08)

Setting & | At stop Data Data .
Name | Stop mode at NO.1 fault Effective | Immediate | Structure ) Type vint16
. Control Data
Access| RW | Mapping Mode ALL . 0 Default 0
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fault.

Value

Meaning

0 Coast to stop, keeping de-energized state

For comparison of stop modes, refer to 6.7.9 Drive Stop.

For descriptions of NO.1 fault, refer to Chapter 9 Troubleshooting.

It sets the deceleration mode of the servo motor from rotation to stop and the servo motor status occurrence of NO.1

(GPEVE)N Access

Delay from brake output | Setting & Dun_ng Data Data .
Name . . running - Uint16
on to command received | Effective . Structure Type
Immediate
PP/PV/ 0 to 500
RW | Mapping | - Cl\jl’”go' HM/CSP/ RData Default 250
ode oy ange (ms)

Refer to 6.1.6 Setting of Brake to view the brake time sequence diagram at motor static.

Within the setting of 2002-0Ah, the servo drive does not receive position/speed/torque references.

It sets the delay time from the moment when the brake output signal (BK) becomes on to the moment when the servo
drive starts to receive the command.

Delay from brake output

During

(GLPE )N Access

Name | off to motor de-energized Settlng & running Data - Data Uint16
. . Effective . Structure Type
in static state Immediate
PP/PVIPT/ 1 to 1000
RW | Mapping | - Cl\jl’g::' HM/CSP/ R?jae Default 150
CSVICST 9 (ms)

Refer to 6.71.6 Setting of Brake to view the brake time sequence diagram at motor static.

It sets the delay from the moment when the brake output signal (BK) becomes off to the moment when the motor
enters the de-energized state at motor static.

Motor speed threshold

During

(G'7E k)l Access

(G2 PN Access

Name at brake output off in Settlng & running Data - Data Uint16
. Effective . Structure Type
rotating state Immediate
PP/PVIPT/ 0 to 3000
RW | Mapping | - C“;’ggg' HM/CSP/ RZitae Default 30
CSV/CST s (RPM)
It sets the motor speed threshold when the brake output signal becomes off in the motor rotating state.
Refer to 6.1.6 Setting of Brake to view the brake time sequence diagram at motor rotating.
Delay from S-ON off to | Setting & Dunpg Data Data .
Name ; running - Uint16
brake output off Effective . Structure Type
Immediate
PP/PVIPT/ 1 to 1000
RW | Mapping | - Cl\jl’g::' HM/CSP/ RZitae Default 500
csvicsT s (ms)

Refer to 6.1.6 Setting of Brake to view the brake time sequence diagram at motor rotating.

It sets the delay from the moment when the brake output signal (BK) becomes off to the moment when the S-ON
signal becomes off at motor rotating.

Sub- Warning display on Setting & | At stop Data Data .
index Name keypad Effective | Immediate | Structure Type Uint16
10h
Control Data
Al RW | Mappi - - 0to1 Default 0
(H02-15) [Nt apping Mode Range ° etau
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Value Meaning Description

Output The keypad displays the warning code in real time once a

immediately | NO.3 resettable warning occurs.
The keypad displays only NO.1 faults and NO.2 faults and
does not display NO.3 warnings.

Not output
To check whether a NO.3 warning occurs within the
recent 10 times, view 200B-22h and 200B-23h.

For descriptions of NO.3 warning, refer to Chapter 9 Troubleshooting.

It sets whether the keypad switches over to the fault display mode when a NO.3 warning occurs on the servo drive.

Permissible minimum

Setting &

Data

Data

i f - - int1
Name re&stgnce O. Effective Structure Type Uint16
regenerative resistor
. Control Data
(727408 Access | RO | Mapping - Mode - - 1 to 1000 | Default -
The permissible minimum value of the regenerative resistor is dependent on the drive model.
Sub- Name Power of built-in Setting & i Data i Data Uint16
index regenerative resistor Effective Structure Type
17h
. Control Data 1to
(H02-22) Access| RO | Mapping - Mode - . 65535 Default -
The power of the built-in regenerative resistor is dependent on the drive model and cannot be modified.
Sub- Name Resistance of built-in | Setting & i Data ) Data Uint16
index regenerative resistor Effective Structure Type
18h
. Control Data
(H02-23) Access| RO | Mapping - Mode - i 1 to 1000 | Default -

When using the built-in regenerative resistor, connect terminals % and D with a jumper.

When 2001-03h (Servo drive SN) = 1, 2, or 3, there is no built-in regenerative resistor.

The resistance of the built-in regenerative resistor is dependent on the drive model and cannot be modified.

When the maximum braking energy absorbed by the bus capacitors is smaller than the calculated value of maximum
braking energy, use a regenerative resistor.

Sub- Name Resistor heat dissipation | Setting & At stop Data i Data Uint16
index coefficient Effective | Immediate | Structure Type
- 10 to 100
: Control Data (o
IOy /\ccess| RW | Mapping | - | 00 - Range o) Default 30

Recommendation:

2002-19h does not exceed 50% for forcible cooling.

Generally, 2002-19h does not exceed 30% for naturally ventilation.

Set this parameter properly according to the dissipation condition of the actually used resistor.

It sets the heat dissipation coefficient of the regenerative resistor, which is valid for both built-in and external ones.

Sub-
index

1Ah

(H02-25)

Name Regenerative resistor | Setting & | At stop Data ) Data Uint16
type Effective | Immediate | Structure Type
. Control Data
Access| RW | Mapping - Mode - - 0to3 Default 0
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It sets the mode of absorbing and releasing the braking energy.

Mode of Absorbing and

Value Releasing Braking Energy Description
Used in the following conditions:
0 |Builtin Calculated value of maximum braking energy > maximum braking

energy absorbed by capacitor
Calculated value of braking power < built-in regenerative resistor power

Used in the following conditions:

Calculated value of maximum braking energy > maximum braking
energy absorbed by capacitor

Calculated value of braking power > built-in regenerative resistor power

1 External, naturally ventilated

Used in the following conditions:

Calculated value of maximum braking energy > maximum braking
energy absorbed by capacitor

Calculated value of braking power > built-in regenerative resistor power

2 External, forcible cooling

Used in the following conditions:
Calculated value of maximum braking energy < maximum braking
energy absorbed by capacitors

No resistor, using only
capacitor

Select a proper braking mode according to 6.7.7 Braking Setting.

Power of external Setting & | Atstop Data Data .
Name . , ; - Uint16
regenerative resistor Effective | |mmediate | Structure Type
1to
5 Control Data 65535
(H02-26) Access| RW | Mapping Mode Range Default 40
(W)

It sets the power of external regenerative resistor of the servo drive.

Note: The value of this parameter must not be smaller than the calculated braking power.

Resistance of external | Setting & | At stop Data Data .
Name . . . - Uint16
regenerative resistor | Effective | |;ymediate | Structure Type
. Control Data | 1101000
(3p2xay| Access | RW | Mapping | - Mode - . Q Default 50

It sets the power of external regenerative resistor of the servo drive.

The external regenerative resistor is used in the following conditions:
Calculated value of maximum braking energy > maximum braking energy absorbed by capacitor
Calculated value of braking power > built-in regenerative resistor power

When the setting of 2002-1Ch is too large, Er.920 indicating regenerative resistor overload or Er.400 indicating main
circuit overvoltage)will be detected.

When the setting of 2002-1Ch is smaller than the setting of 2002-16h, Er.922 indicating resistance of external
braking resistor too small will be detected. Use in such a condition will damage the servo drive.

The external and built-in regenerative resistors must not be used at the same time. When using an external

regenerative resistor, remove the jumper across terminals % and D and connect the resistor between terminals P
and C.

Sub- o Setting & At stop Data Data .
index Name | Parameter initialization Effective | Immediate | Structure - Type Uint16
20h
. Control Data
(H02-31) Access | RW | Mapping - Mode - Range 0to 2 Default 0
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It is used to restore parameter default setting or clear fault records.

Value Operation Description
0 No operation -
. Restore parameter default setting except the
! Restore default setting parameters in groups 2000h and 2001h.
2 Clear fault records Clear latest 10 faults and warnings.

If necessary, use Inovance servo commissioning software to back up parameters except groups 2000h and 2001h.

(G'rEx<y) W Access

. During
. Setting & . Data Data .
Name | Default keypad display Effective runnlr}g Structure - Tz Uint16
Immediate
. Control Data
RW | Mapping - Mode - R 0to 99 | Default 50

According to the setting, the keypad can switch over to the monitoring parameter display mode (parameters in group
200Bh) automatically. 2002-21h is used to set the offset in 200Bh.

Value Parameter in 200Bh Description
Motor speed is not zero, the keypad displays the value of
0 2008-01h 200B-01h (Actual motor speed).
1 200B-02h The keypad displays the value of 200B-02h (Speed reference).

If a parameter not existing in group 200Bh is set, the keypad does not switch over to 200Bh parameter display.

((UPEXYAN Access

Speed switchover .
Name | threshold 2 at stop due Settlng & Al stgp Data - Data Uint16
o . Effective | Immediate | Structure Type
to limit switch
. Control Data
RW | Mapping | Yes Mode ALL Range 0 to 6000 | Default 6000

It sets the threshold for speed switchover when the motor stops at zero speed after sensing the limit switch if

200C-2Ah = 2.

Group 2003h: Input Terminal Parameters

. Setting & Data Data
Name | Input terminal parameters Effective - Structure ARR Type UINTER16
. Control Data OD data
Access - Mapping [ YES Mode - e range Default [ OD default
It defines the input terminal parameters.
. Setting & Data Data .
Name Number of entries Effective - Structure - T Uint8
. Control Data
Access| RO Mapping | NO Mode - e - Default 36
During
Sub- States of DI functions Setting & | running Data Data .
. Name - - Uint16
index FunIN1 to 16 Effective | Power-on | Structure Type
01h again
(H03-00) . Con