-y
S

Inovance
[inovi] Aonareh

aaaaaaaaaa

User Manual

Servo Drive & Motor
IS620P & ISMH Series

Pulse & Analog Reference

20 Bit Serial Encoder

V0.0
Data code: 19010388



Safety Information and Precautions

Please Read This Important Information

Inovance Technology designs and manufactures the IS620P Series of 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 an 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.

Complying with Local Regulations

The installer of the Servo 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). Within the European Union, all machinery in
which this product is used must comply with the following directives:

11 -
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e the Low Voltage Directive 2006/95/EC with the Amendment Directive 93/68/EEC

e the Electromagnetic Compatibility Directive 2004/108/EC

AC Motor (Induction/Asynchronous)

AC induction motors are designed to run at fixed speed at the 50 or 60 Hz supply frequency and
therefore it’'s cooling capability is dependent on the axial driven fan mounted at the non drive end.

When the motor is operated at variable speed with the Servo Drive, it is necessary to consider the
reduced cooling rate especially when running at low speed for considerable period of time. Please
consult with the motor manufacturer who can provide cooling solutions such as a electric force
ventilated fan or an "inverter" rated AC motor designed to handle reduced speed running with Servo
Drives.

It is also necessary to consult with the motor manufacturer when above base speed (> 50/60 Hz)
running is required and or when high speed operations are required. Motor suppliers also provide
solutions for encoder feedback devices for close loop operation with an Servo Drive.

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

IS620 P S 5R5 | - INT - A
Mark Series L Mark Customized Specification
1S620 Servo drive A 16-bit high-accuracy analog
M E-cam, gantry synchronization
Mark | Product Type CO | CANopen
P Pulse XXX | Other customized
Mark | Voltage Class Mark Mounting Method
S 220V International (with CANIink, CE
INT e
T 380 V certification)
Mark Mounting Method
| Substrate installation (standard)
Mark 1R6 | 2R8 | 3R5 | 5R4 | 5R5
Ratedoutput | 4 g o | 28| 35A | 5.4A | 55A
current

7R6 | 8R4 | 012 | 017 | 021 026

T6A|84A | 12A | 17TA | 21A | 26A

-

Drive model ——» MODEL: [1S620PS5RSI - INT
INPUT: 3PH AC 200-240V 3.7A 50/60Hz

1PH AC 200-240V 7.9A 50/60Hz
Rated output ——» OUTPUT: 3PH AC 0-240V 5.5A 0~400Hz 750W

vendectang s ——>1 SIN: [ EN NN AR

Suzhou Inovance Technology Co.,Ltd.

Rated input ——
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1.1.2 Components of Servo Drive

Figure 1-2 Components of servo drive

Name

Function

CNS5 analog monitoring
signal terminal

Connect to the measuring instrument (such as an oscilloscope ) to
facilitate observing signal status when gains are adjusted.

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 <« 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.

Thus, do not touch the power terminals when CHARGE indicator is on,
to prevent electric shock.

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.

regenerative resistor
connection terminals

F@/e . Used when multiple servo drives share the same DC bus.
servo drive bus terminals
R /D/C 'FEB-D is shorted by default. Remove the jumper between Ry-D when

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

U/V/W servo motor
connection terminals

Connect 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

Connect to the motor encoder.

communication ports

terminal
CN1 ) . .
. Used for reference input signals and other I/O signals.
control terminal
CN3/CN4 Connected in parallel inside the servo drive.

Connect to RS232 or RS485 communication devices.

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.

2. For single-phase drive models (S1R6, S2R8), the main circuit terminals are L1 and L2.

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 resistor, connect it

between R and C.

-15 -
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1.1.3 Specifications of Servo Drive

1) Electrical specifications

a. Single-phase 220 V

Item SIZE-A
Drive model 1S620P S1R6 S2R8 S5R5
Continuous output current Arms 1.6 2.8 5.5
Maximum output current Arms 5.8 10.1 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 resistor | Built-in regenerative resistor

b. Three-phase 220 V

Item SIZE-A SIZE-C
Drive model IS620P 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

c. Three-phase 380 V

Item SIZE-C SIZE-E
Drive model IS620P T3R5 T5R4 | T8R4 T012 T017 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 Single-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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2) 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 serier incremental encoder

Use/Storage temperature

0—45°C (derated when above 45°C,
average load ratio < 80%), 40-70°C

Basic':. . (Note 1) (electric cabinet)
specifications
Use/Storage humidity Below 90% RH (no condensation)
Use conditions | Vibration/Impact 4.9 mis? 19.6 m/s?
resistance
Degree of protection IP10
Pollution degree Level 2
Altitude Below 1000 m
Feedforward 0-100.0% (resolution: 0.1%)
compensation
Performance _..
Threshold for positioning 1-65535 encoder units
completed
Inbut pulse Direction + pulse
fofmaf Phase A + B quadrature pulse
CW/CCW pulse
Differential input
Input mode
Open collector
Pulse Differential input: maximum speed 4
Mpps, pulse width not lower than 0.125
us
POS'“OI” ) Input signal ]Ic?;u:::;se Low speed limit to 500 Kpps, pulse
control mode q y width not lower than 1 us
Open collector: maximum 200 Kpps,
pulse width not lower than 2.5 us

Power supply for built-in
open collector

+24 V (built-in 2.4 kQ resistor)

Multi-position reference
selection

Four Dls are allocated with functions
CMD1, CMD2, CMD3, and CMD4 to
implement selection of 16 positions.

Output mode
Position output

Phase A, phase B: differential output

Phase Z: differential output or open
collector output

Frequency division ratio

Any frequency division

=917 =
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ltem Description

Speed/Torque
control mode

Velocity
regulated
ratio
(Note 2)

Load change
rate

Below 0.5% at 0—100% load (under
rated speed)

Voltage
change rate

Rated voltage +10%: 0.5% (under
rated speed)

Temperature | 25+25°C: below 0.5% (under rated
change ratio | speed)
Performance
Speed range 1:5000
Frequency characteristics | IS620P: 1.2 KHz
Torque control accuracy +2%
Soft startup time setting 0-60s (acceleration and deceleration
can be set)
+ 10 VDC, ordinary 12 bits, maximum
Reference 16 bits
voltage (Note
3) (16-bit resolution analog input is
Speed customized)
reference Input voltage: maximum +12 V
input Inout
P About 9 kQ
impedance
Circuit time About 47 pis
parameter
1+ 10 VDC, ordinary 12 bits, maximum
Input signal 16 bits
Reference (16-bit resolution analog input is
voltage .
customized)
Torque
reference Input voltage: maximum 12 V
input Inout
P About 9 kQ
impedance
Circuit time About 47 s
parameter
Multi- Speed Four DlIs are allocated with functions
speed peed CMD1, CMD2, CMD3, and CMD4 to
selection . .
reference implement selection of 16 speeds.
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Iltem

Description

Input/Output
signal

Digital input
signal

Allowing signal allocation
change

9 DiIs (D18 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 Dls)

Zero speed clamp, position reference
inhibited

Forward limit switch, negative limit
switch

External positive torque limit, external
negative torque limit

Forward jog, reverse jog, step
reference

Handwheel multiplying factor signal 1,
handwheel multiplying factor signal 2,
handwheel enabled

Electronic gear selection, torque
reference direction selection, speed
reference direction selection, position
reference direction selection
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

5DOs
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

-19 -
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ltem Description

Built-in
functions

The servo drive stops immediately

Stop at limit switch when P-OT or N-OT is active.

Electronic gear ratio 0.1048576 < B/A<419430.4

Overcurrent, overvoltage, undervoltage
Overload, main circuit detection
abnormal

Protection functions Heatsink overheat, phase loss,
overspeed

Encoder abnormal, CPU abnormal,
parameter abnormal, etc.

Main circuit CHARGE indicator, 5-digit

LED display LED display

Built-in analog monitoring connector for
Analog monitoring observing speed and torque reference
signals

RS232. RS485
Connection device
CAN communication optional

Modbus, CANIink, CANopen
(CANIink and CANopen customized)

Communication protocol

L 1: N communication Maximum N = 247 for RS485
Communication

function Servo axis address setting | Set based on user requirements

Status display, user parameter setting,
monitoring display

Alarm tracing display, jog running and
auto-tuning operation

Speed/Torque reference signal
observation

Function

Gain adjustment, alarm record, jog

Others .
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.

2. The velocity regulated ratio is defined as follows:

No-load speed - Full load speed
Velocity regulated ratio = x 100%
Rated speed

Actually, the amplifier deviation is caused by voltage change and temperature change,
resulting in change to the calculated resistance. Such changes is reflected by speed
change. The speed change rate is expressed by a percentage to the rated speed, and
includes the values at voltage change and temperature change.

3. Forward rotation: Observed from the motor shaft side, the motor rotates counter
clockwise.

4. The internal open collector power supply is not electrically insulated from the control
circuit in the servo drive.
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1.1.4 Specifications of Regenerative Resistor

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

Single-phase IS620PS1R6I - - 50 9
220V IS620PS2R8| - - 45 18
Single/
220V

- IS620PS7R6I 20 26
Three-phase 25 80
220V 1S620PS012I 15 47
IS620PT3RSI 100 80 80 28
IS620PT5RA4I 100 80 60 34
IS620PT8RA4I 50 80 45 50
Three-phase
380 V/ IS620PT012I 50
IS620PT0171 35 81
IS620PT0211 40 100 - 122
IS620PT026I 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 section 5.1.7.
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1.2 Servo Motor

1.2.1 Designation Rules and Nameplate

Figure 1-3 Designation rules and nameplate of servo motor

ISM H1-75

B30CB-U231Z

Mark Series
ISM ISM series servo motor
Mark Feature
1 | Low inertia, 40/60/80 mm flange
2 | Low inertia, 100/130 mm flange
3 | Medium inertia, 130/180 mm flange
4 | Medium inertia, 60/80 mm flange
Mark Rated Power (W)
A x 1
B x 10
C x 100
D x 1000
E x 10000
Example
75B: 750 W
15C: 1500 W
Mark Rated Speed (RPM)
A x1
B x 10
C x 100
D x 1000
E x 10000
Example
15B: 150 RPM
30C: 3000 RPM

Mark Customized Feature
Y Military spec. connection
z 2nd generation motor
Mark Brake, Oil Sealing
0 None
1 Oil sealing
2 Brake
4 Brake + oil sealing
Mark Motor Shaft
1 Plain
2 Keyed
3 Keyed + tapped hole
5 Tapped hole
Mark Encoder Type
1 letter + 1 digit
U 2 20-bit serial
A 3 23-bit multi-turn
absolute
Mark Voltage Class
B 220V
D 380V

Motor nameplate|

Model —
Parameters —

Code —

\

= A
I“_UVA] ISMH Series AC Servo motor c €

automation IEC60034
Model ISMH1-75B30CB
Pn(W) 750 uUn(V) 220 In(A) 4.8

Nn(r/min) 3000  Tn(Nm)2.39 Duty $S1
Fn(Hz) 250 Ins. F EFF.: 81.5%
IP65 3PHAC Maxrev .(r/min) 6000
Motor Code: 14000 Weight(kg):2.7 Type:U231Z
S/N: 01110462 *******

Manufacturer: Suzhou Inovance Technology Co.,Ltd.
Address: No.16, Youxiang Road, YueXi Town, Wuzhong Districut, Suzhou 215104, PR.China
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1.2.2 Specifications of Servo Motor

1) Motor mechanical characteristics

Iltem

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
H1, H4: B
Heat-resistance level
Other: F

Insulation voltage

1500 VAC, 1 minute (200 V)
1800 VAC, 1 minute (400 V)

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.

2) Motor ratings

Rated Rated | M Rated | M T Rotor
Output ate ax. Rated Max. ate ax. orque .
Servo Motor Torque | Torque | curr. | Curr. | Speed | Speed | Para. Inertia | Voltage
Model (kW) (10- W)
(N'm) | (Nm) | (A) (A) | (RPM) | (RPM) |(N-m/A)
(Note 1) kg-m2)
ISMH1 (Vn = 3000 RPM, Vmax = 6000 RPM)
0.046
ISMH1-
10B30CB-U***Z 0.1 0.32 0.96 1.1 3.3 0.298 | (0.048)
(Note 2)
ISMH1- 0.149
20B30CB.U+z | 02 | 063 | 191 | 16 | 512 050 | 0'163)
ISMH1-
40B30CB-U**7 0.4 127 | 3.82 28 | 896 | 3000 | 6000 | 0-50 0.25 220
ISMH1-
55B30CB-U**z | 0-99 1.75 | 5.25 3.8 12.2 0.496 1.04
ISMH1-
75B30CB-U**z | 070 239 | 716 | 4.80 | 15.10 0.57 13
SHH1 075 | 318 | 955 | 7.6 | 245 0485 | 1.7

10C30CB-U***Z

=03
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Rated Rated | M rated | M . Rotor
Output ate ax. Rated Max. ate ax. orque :
Servo Motor Torque | Torque | ourr | Curr. | Speed | Speed | Para. Inertia | Voltage
Hose DT nmy | emy | A | @ | emy | ®eM) | emy| 0| )
(Note 1) kg-m2)
ISMH 2 (Vn = 3000 RPM, Vmax = 6000/5000 RPM)
ISMH2- 1.87
10C30CB-U***Y 1.0 3.18 9.54 7.5 |23.00 6000 0.43 (3.12)
2.46 220
ISMH2- .
15C30CB-U***Y 1.5 4.90 14.7 10.8 | 32.00 5000 0.45 3.71)
3000 e
ISMH2- .
10C30CD-U***Y 1.0 3.18 9.54 3.65 | 11.00 6000 0.87 (3.12)
2.46 380
ISMH2- .
15C30CD-U***Y 1.5 4.90 14.7 4.50 | 14.00 5000 1.09 3.71)
ISMH2-
20C30CD-U***Y 2.0 6.36 19.1 5.89 | 20.00 1.08 3.06
ISMH2-
25C30CD-U**Y 25 7.96 23.9 7.56 | 25.00 1.05 3.65
ISMH2-
30C30CD-U***Y 3.0 9.8 29.4 | 10.00 | 30.00 | 3000 | 5000 0.98 7.72 380
ISMH2-
40C30CD-U***Y 4.0 12.6 37.8 | 13.60 | 40.80 0.93 12.1
ISMH2-
50C30CD-U***Y 5.0 15.8 47.6 | 16.00 | 48.00 1.07 15.4
ISMH3 (Vn = 1500 RPM, Vmax = 3000 RPM)
ISMH3- 13
85B15CB-U***Y 0.85 5.39 13.5 6.60 | 16.50 0.9 (15.5)
193 220
ISMH3- .
13C15CB-U***Y 1.3 8.34 | 20.85 | 10.00 | 25.00 0.9 21.8)
SMFS- 0.85 5.39 13.5 3.30 | 825 1.75 13
85B15CD-U***Y : : . : : . (15.5)
ISMH3- 19.3
13C15CD-U***Y 1.3 8.34 | 20.85 | 5.00 | 12.50 1.78 21.8)
ISMH3- 1500 | 3000 25.5
18C15CD-U***Y 1.8 1.5 | 28.75 | 6.60 | 16.50 1.8 (28)
ISMH3- 55
29C15CD-U***7 2.9 18.6 37.2 | 11.90 | 28.00 1.7 (57.2) 380
ISMH3- 88.9
44C15CD-U***7 4.4 28.4 711 16.50 | 40.50 1.93 (80.8)
ISMH3- 107
55C15CD-U***7 55 35.0 87.6 | 20.85 | 52.00 1.80 (100.5)
ISMH3- 141
75C15CD-U***Z 7.5 48.0 119 25.70 | 65.00 1.92 (143.4)
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Rated Rated | M Rated | M . S
Output ate ax. | Rated | Max. ate ax. orque :
Servo Motor Torque | Torque | ourr | Curr. | Speed | Speed | Para. Inertia | Voltage
Miodel WD nm | ovmy | A @ | ®emy | ®em) | (vemiay| 00 W)
‘m ‘m ‘m
(Note 1) kg-m2)
ISMH4 (Vn = 3000 Rpm, Vmax = 6000 RPM)
ISMH4-
40B30CB-U***7 0.4 1.27 3.82 2.80 | 10.10 0.50 (0.667)
ISMH4 3000 | 6000 220
75B30CB-U***7 0.75 2.39 7.16 480 | 15.10 0.57 (2.033)

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 (metal)

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

3) 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 5.5
250 5
300 3
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Figure 1-4 Motor overload curve

Running time (s)

1000

100 \

[
10
1
100 150 200 250 300 Load ratio (%)
Note 1. The maximum torque of H1, H2, and H4 are 3 times of the rated torque.

torque.

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

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

4) Motor Radial and Axial Loads

Figure 1-5 Motor radial and axial load diagram

Axial load A
direction
Radial load P Axial load B
direction 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
ISMH2-15C30CD-U***Y 686 196
ISMH2-20C30CD-U***Y 686 196
ISMH2-25C30CD-U***Y 686 196
ISMH2-30C30CD-U***Y 980 392
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Servo Motor Model

Allowed Radial Load (N)

Allowed Axial Load (N)

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
5) Electrical specifications of motor brake
Holding Supplied . Supplied Brak
Resistor pplie JEKE
Servo Motor Model Torque Voltage . Current Release B'I[?r:z /(A\mp;);y
(Nm) (V)£10% (Q)=£7% Range (A) Time (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

2. Cables of 0.5 mm? and above are recommended.

prevent malfunction of the brake due to voltage or current drop when other electrical
devices work.
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6) Motor torque/speed characteristics

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

A mmmmmmmm Continuous operating area

B == Short-time operating area

ISMH1-10B30CB

Speed Speed ISMH1-20B30CB Speed ISMH1-40B30CB
(RPM) (RPM) (RPM)
6000 6000 N\ 6000
5000 5000 \ \\ 5000 \ \
4000 4000 4000 \
3000 " 3000 2 5 3000 n 5
2000 2000 2000 —+p—— R
1000 1000 1000
0 Torque 0 Torque 0 Torque
0 025 05 075 1 (N'm) 0 0.5 1 1.5 2 (N'm) 1 2 3 4 (N'm)
1 Speed ISMH1-55B30CB Speed ISMH1-75B30CB Speed ISMH1-10C30CB
(RPM) (RPM) (RPM)
6000 6000 \ \ 6000
5000 \\ 5000 5000
4000 4000 4000
3000 - 5 3000 A 3000 A 5
2000 2000 2000
1000 1000 1000
0 Torque 0 Torque 0 Torque
0 2 4 6 (N'm) 0 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 = Short-time operating area
Speed ISMH2-10C30C* Speed ISMH2-15C30C* Speed ISMH2-20C30CD
(RPM) (RPM) (RPM)
6000
N\ 5000 5000
5000 \‘\ 4000 ‘\ ™ 4000 ‘\ N
\
4000 N N
3000 3000
3000 A 5 A 5
A B
2000 2000 2000
1000 1000 1000
0 Torque 0 Torque 0 Torque
0 2 4 6 8 10 (Nm) 0 3 6 9 12 15 (Nm) 0 4 8 12 16 20 (N'm)
Speed ISMH2-25C30CD Speed ISMH2-30C30CD Speed ISMH2-40C30CD
(RPM) (RPM) (RPM)
5000 \ 5000 5000
4000 \ DN 4000 \ 4000 \ N
3000 3000 3000
A A B A B
2000 2000 2000
1000 1000 1000
0 Torque 0 Torque 0 Torque
0 5 10 15 20 25 (N'm) 0 6 12 18 24 30 (N'm) 8 16 24 32 40 (N'm)
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Speed

ISMH2-50C30CD

(RPM)
5000

NN

4000

3000

2000

1000

0
0

10 20 30 40

Torque
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* Speed ISMH3-18C15CD
(RPM) (RPM) (RPM)
3500 3500 3500
3000 3000 —‘]%\ 3000 N\
2500 \ ‘\ 2500 \ \ 2500 \
2000 N\ 2000 \\ 2000
1500 A 8 1500 A B 1500 A 8
1000 1000 1000
500 500 500
0 Torque 0 Torque 0 Torque
0 3 6 9 12 15 (N'm) 0 5 10 15 20 25 (N'm) 0 6 12 18 24 30 (N'm)
Speed ISMH3-29C15CD Speed ISMH3-44C15CD Speed ISMH3-55C15CD
(RPM) (RPM) (RPM)
3500 3500
3000
3000 3000 ~
\ \\ \\ \ N
2500 \ 2500 \
2000 2000 2000 \
1500 A B 1500 A 8
A B
1000 1000 1000
500 500
0 Torque 0 Torque Torque
0 8 16 24 32 40 (N'm) 0 10 20 30 40 50 60 70 80 (N-m) 0 20 40 60 80 100 (N-m)
Speed ISMH3-75C15CD
(RPM)
3000 ~——
2000 \
A B
1000
0 Torque
0 50 100 150 (N-m)
d. ISMH4 (low inertia, 60/80 mm flange)
Speed ISMH4-40B30CB Speed ISMH4-75B30CB
(RPM) (RPM)
6000 \ 6000
5000 ‘ \ 5000 \ \
4000 \ 4000 N\
3000 3000
Al B A B
A 2000 2000
I Continuous operating area
P 9 1000 1000
B msssmm Short-time operating area 0 Torque 0 Torque
0 1 2 3 4 (N'm) 0 2 4 6 8 (N'm)
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1.3 Servo System Configuration

220 V:
Drive Model
Rated Max. . 1S620P™**| Drive .
Sl | Gomes Capacity Servo Motor Model ||:V|Ot0r - Three | Size Drive SN
*_kkkkkkk_kkkkk rame Ingle- o
(RPM) | (RPM) (W) ISMH hase phase (H01-02)
220
220 VAC VAC
200 20B30CB 60 S1R6 A 00002
400 40B30CB 60 S2R8 A 00003
H1 (low inertia,
550 40/60/80 mm 55B30CB 80 S5R5 A 00005
6000 flange)
3000 750 75B30CB 80 S5R5 A 00005
1000 10C30CB 80 S7R6 C 00006
1000 H2 (low inertia, 10C30CB 100 S7R6 C 00006
100/130 mm
5000 1500 flange) 15C30CB 100 S012 C 00007
850 |H3 (medium inertia,| 85B15CB 130 S7R6 C 00006
1500 3000 130/180 mm
1300 flange) 13C15CB 130 S012 C 00007
400 H4 (low inertia, 40B30CB 60 S2R8 A 00003
3000 6000 60/80 f
750 mm flange) | 758308 80 S5R5 A 00005
380 V:
Rated | pax. Capacity Servo Motor Model Motor | Drive Model Drive | Drive SN
Speed | gpeed Frame -
RPM) | (RPM) | (W) ISMH* s wres Three-phase | 528 | (H01-02)
380 VAC
6000 1000 10C30CD 100 T5R4 C 10002
1500 15C30CD 100 T5R4 C 10002
2000 20C30CD 100 T8R4 C 10003
H2 (low inertia,
3000 5000 2500 100/130 mm flange) 25C30CD 100 T8R4 C 10003
3000 30C30CD 130 TO12 C 10004
4000 40C30CD 130 TO17 E 10005
5000 50C30CD 130 TO17 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,
RPM RPM 2900 130/180 mm flange) 29C15CD 180 TO12 C 10004
4400 44C15CD 180 TO17 E 10005
5500 55C15CD 180 T021 E 10006
7500 75C15CD 180 T026 E 10007
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1.4 Matching Cables

1.4.1 Servo Motor Power Cable and Encoder Cable

Models Without Brake

Motor Model

Power Cable and Encoder Cable of Servo Motor Without Brake

L=3.0m

L=50m

L=10.0m

SMH {1
S s+
SMHA 555U+
S+

S6-L-M00-3.0 (power
cable)

S6-L-P00-3.0
(incremental encoder
cable)

S6-L-M00-5.0 (power
cable)

S6-L-P00-5.0
(incremental encoder
cable)

S6-L-M00-10.0 (power
cable)

S6-L-P00-10.0 (incremental
encoder cable)

ISMH 1 _*******_A3***
ISMH4_*******_A3***

S6-L-M00-3.0 (power
cable)

S6-L-P20-3.0 (absolute
encoder cable)

S6-L-M00-5.0 (power
cable)

S6-L-P20-5.0 (absolute
encoder cable)

S6-L-M00-10.0 (power
cable)

S6-L-P20-10.0 (absolute
encoder cable)

ISMHZ_*******_U 1 *%k%
ISMHZ_*******_Uz***

S6-L-M11-3.0 (power
cable)

S6-L-P01-3.0

S6-L-M11-5.0 (power
cable)

S6-L-P01-5.0
(incremental encoder
cable)

S6-L-M11-10.0 (power
cable)

S6-L-P01-10.0 (incremental
encoder cable)

ISMHZ_*******_AB***

S6-L-M11-3.0 (power
cable)

S6-L-P21-3.0 (absolute
encoder cable)

S6-L-M11-5.0 (power
cable)

S6-L-P21-5.0 (absolute
encoder cable)

S6-L-M11-10.0 (power
cable)

S6-L-P21-10.0 (absolute
encoder cable)

ISMH3_*******_U1 *kk
ISMH3_*******_U2***
(1.8 kW and below)

S6-L-M11-3.0 (power
cable)

S6-L-P01-3.0
(incremental encoder
cable)

S6-L-M11-5.0 (power
cable)

S6-L-P01-5.0
(incremental encoder
cable)

S6-L-M11-10.0 (power
cable)

S6-L-P01-10.0 (incremental
encoder cable)

ISMHS_*******_AS***
(1.8 kW and above)

S6-L-M11-3.0 (power
cable)

S6-L-P21-3.0 (absolute
encoder cable)

S6-L-M11-5.0 (power
cable)

S6-L-P21-5.0 (absolute
encoder cable)

S6-L-M11-10.0 (power
cable)

S6-L-P21-10.0 (absolute
encoder cable)

ISMHS_*******_U1 Fekk
ISMH3_*******_U2***
(2.9 kW)

S6-L-M12-3.0 (power
cable)

S6-L-P01-3.0
(incremental encoder
cable)

S6-L-M12-5.0 (power
cable)

S6-L-P01-5.0
(incremental encoder
cable)

S6-L-M12-10.0 (power
cable)

S6-L-P01-10.0 (incremental
encoder cable)

ISMH3_*******_A3***
(2.9 kW)

S6-L-M12-3.0 (power
cable)

S6-L-P21-3.0 (absolute
encoder cable)

S6-L-M12-5.0 (power
cable)

S6-L-P21-5.0 (absolute
encoder cable)

S6-L-M12-10.0 (power
cable)

S6-L-P21-10.0 (absolute
encoder cable)
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Motor Model

Power Cable and Encoder Cable of Servo Motor Without Brake

L=3.0m

L=50m

L=10.0m

ISMH3_*******_U1***
ISMH3_*******_U2***
(above 2.9 kW)

S6-L-M22-3.0 (power
cable)

S6-L-P01-3.0
(incremental encoder
cable)

S6-L-M22-5.0 (power
cable)

S6-L-P01-5.0
(incremental encoder
cable)

S6-L-M22-10.0 (power
cable)

S6-L-P01-10.0 (incremental

encoder cable)

ISMHS_*******_AB***
(above 2.9kW)

S6-L-M22-3.0 (power
cable)

S6-L-P21-3.0 (absolute
encoder cable)

S6-L-M22-5.0 (power
cable)

S6-L-P21-5.0 (absolute
encoder cable)

S6-L-M22-10.0 (power
cable)

S6-L-P21-10.0 (absolute
encoder cable)

Models with Brake

Motor Model

Power Cable and Encoder Cable of Servo Motor With Brake

L=3.0m

L=50m

L=10.0m

YRR —
S F+ses_ oo
S es_ 5
S 5es 5

S6-L-B00-3.0 (power
cable)

S6-L-P00-3.0
(incremental encoder
cable)

S6-L-B00-5.0 (power
cable)

S6-L-P00-5.0
(incremental encoder
cable)

S6-L-B00-10.0 (power
cable)

S6-L-P00-10.0
(incremental encoder
cable)

ISMH 1 _*******_A3***
ISMH4_*******_A3***

S6-L-B00-3.0 (power
cable)

S6-L-P20-3.0 (absolute
encoder cable)

S6-L-B00-5.0 (power
cable)

encoder cable)

S6-L-P20-5.0 (absolute

S6-L-B00-10.0 (power
cable)

S6-L-P20-10.0(absolute

encoder cable)

ISMHZ_*******_U 1 *k%k
ISMHZ_*******_UZ***

S6-L-B11-3.0 (power
cable)

S6-L-P01-3.0

S6-L-B11-5.0 (power
cable)

S6-L-P01-5.0
(incremental encoder
cable)

S6-L-B11-10.0 (power
cable)

S6-L-P01-10.0
(incremental encoder
cable)

IsMHz_*******_A3***

S6-L-B11-3.0 (power
cable)

S6-L-P21-3.0 (absolute
encoder cable)

S6-L-B11-5.0 (power
cable)

encoder cable)

S6-L-P21-5.0 (absolute

S6-L-B11-10.0 (power
cable)

S6-L-P21-10.0 (absolute

encoder cable)

ISMHS_*******_U1***
ISMHS_*******_UZ***
(1.8 kW and below)

S6-L-B11-3.0 (power
cable)

S6-L-P01-3.0
(incremental encoder
cable)

S6-L-B11-5.0 (power
cable)

S6-L-P01-5.0
(incremental encoder
cable)

S6-L-B11-10.0 (power
cable)

S6-L-P01-10.0
(incremental encoder
cable)

ISMHB_*******_A3***
(1.8 kW and below)

S6-L-B11-3.0 (power
cable)

S6-L-P21-3.0 (absolute
encoder cable)

S6-L-B11-5.0 (power
cable)

encoder cable)

S6-L-P21-5.0 (absolute

S6-L-B11-10.0 (power
cable)

S6-L-P21-10.0 (absolute

encoder cable)

ISMH3_*******_U 1 *kk
ISMHS_*******_U2***
(2.9 kW)

Power cable: prepared by customer

S6-L-P01-3.0
(incremental encoder
cable)

S6-L-P01-5.0
(incremental encoder
cable)

S6-L-P01-10.0
(incremental encoder
cable)
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Motor Model

Power Cable and Encoder Cable of Servo Motor With Brake

L=3.0m

L=50m

L=10.0m

ISM H3_*******_A3***
(2.9 kW)

Power cable: prepared by customer

S6-L-P21-3.0 (absolute

encoder cable)

S6-L-P21-5.0 (absolute | S6-L-P21-10.0 (absolute

encoder cable)

encoder cable)

ISMH3_*******_U1***
ISMH3_*******_U2***
(above 2.9 kW)

Power cable: prepared by customer

S6-L-P01-3.0
(incremental encoder
cable)

S6-L-P01-5.0
(incremental encoder
cable)

S6-L-P01-10.0
(incremental encoder
cable)

ISM H 3_*******_A3***
(above 2.9 kW)

Power cable: prepared by customer

S6-L-P21-3.0 (absolute

encoder cable)

S6-L-P21-5.0 (absolute | S6-L-P21-10.0 (absolute

encoder cable)

encoder cable)

Connector kit

Motor Model

Connector Kit

Optional Battery Kit of Absolute

Encoder Motor

SMH 1o
SMHrs+seU s
S+ o5
S

S6-C1

ISMH 1 _*******_AS***
ISMH4_*******_A3***

Including: CN1 terminal, CN2 terminal,
6-pin connector, 9-pin connector

S6-C4 (battery, battery box)

ISMHZ_*******_U 1 *k%k
ISMHZ_*******_UZ***

S6-C2

ISMHZ_*******_AS***

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

S6-C4 (battery, battery box)

ISMHS_*******_U 1 *k%k
ISMHB_*******_UZ***

S6-C2

ISMH3_*******_A3***
(1.8 kW and below)

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

S6-C4 (battery, battery box)

ISMH3_*******_U 1 *k%k
ISMHS_*******_U2***

ISMHS_*******_AB***
(2.9 kW)

S6-C3

ISMHB_*******_U 1 *k%k
ISMH3_*******_U2***

ISMH3_*******_A3***
(2.9 KW and above)

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

S6-C4 (battery, battery box)

S6-C4 (battery, battery box)
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1.4.2 Communication Cable

Cable Model Description
S6-L-T00-3.0 Servo drive to PC communication cable
S6-L-T01-0.3 Communication cable for multi-drive parallel connection

S6-L-T02-2.0 Servo drive to PLC communication cable

S6-L-T03-0.0 Plug for termination resistor for servo drive communication

1.5 Servo System Wiring

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

Power supply
Single-phase
220 VAC

Circuit breaker for wiring

Noise filter L Communication cable for multi-drive parallel connection
= 220V Communication
cable for multi-drive \
parallel connection
Electromagnetic contactor b Note 2 — :@% /
Turn ON/OFF power of the
servo drive. Install a surge EON.Y @ ﬁ'E' /
suppressor when using this : P
contactor. —Ug ﬁ'E Servo drive to PC communication cable
L2 N
L1
[2 - —{[IH8 |- |
L | ] k=
-“‘-4 Note 1[© N1 Servo drive to PLC communication cable
{ Po
Regenerative resistor ‘ D
o C & Servo drive 1/0 cable
V] (prepared by user)
V
W
PE || ©
Servo motor
encoder cable
System
ground = Battery box

Brake power supply

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

—

Servo motor main circuit cable

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-
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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.

Note

1. Remove the jumper between terminals B 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 VVDC 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.

Power supply
Three-phase
220/380 VAC

Servo drive RS232
communication cable

Communication cable for multi-drive parallel connection

Ry 220V
Imevsnes . .
Communication

\
cable for multi-drive
9@ I parallel connection | :@% Q./
.. —— -

Servo drive to PC communication cable

CN4

e -—=

CN1 Servo drive to PLC communication cable

Servo drive I/O cable
(prepared by user)

Servo motor
encoder cable

System
ground
=

—— Battery box

Servo motor main circuit cable

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
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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.

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.

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

Note , )
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.

e |Install the servo drive in a place with no vibration.
2 e The installation location must meet the pollution degree PD2.

2.1.2 Installation Environment

Table 2-1 Installation environment of servo drive

Item Description

0-55°C (average load ratio not exceeding 80% when ambient

Use ambient temperature 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?

Degree of protection IP10

Altitude Below 1000 m

2.1.3 Installation Precautions

1) 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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Figure 2-1 Installation diagram of the servo drive

) )l e

>20mm |t

A
Y

1

.

b ] e

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

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.

3) Installation side by side

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.

4) Grounding

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

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

Make the cable outlet
face downward
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2.2 Installation of Servo Motor

2.2.1 Installation Location

e 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.

e  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)

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

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

Item

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.

E ]

! L T [ Screw
— e
I’ )

}L T¥ Washer
% | /
[ _l
‘A N Flange coupling,

L 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.
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Iltem

Description

QOil 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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ltem Description

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.

Connectors 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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A WARNING

& CAUTION

Chapter 3 Wiring

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 B 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

Dot+ of flywheel diode

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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Figure 3-1 Terminal arrangement of IS620P

CN5
CN1
GND | [GND
16
>
AO1 | | AO2 1 GND 31
DO4+ DI7
+24V
CN3 and CN4
1 DO3- DI6
CANH A
CANL DO3+ DI5
GND
GNDG
DO2- DI3
L1C RS485+ Al1
L2C RS485- DO2+ PULLHI
PAO+
R RS232-TXD
» DO1- HPULSE
s RS232.RX0D PAO-
T GND 8 DO1+ SIGN+
o PBO-
Pe € » DI4 HPULSE4
CN2 PZO-
D (20-bit serial encoder) DI1 SIGN-
C PBO+
U 'ress DI2 HSIGN-
6 DO4-
\Y
COM+ PULSEH
w 253 DO5-
+5V
— DI9 HSIGN+
3 DO5+
>
GND PZO+ PULSE-
GND
4
9 COM- PZ-OUT|
DI8 44
5 w5V 30
5

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)

Loq|| G !

e L)
| ez Ll
e

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.
terminals
R,S, T Three-phase 220 V/380 V power input according to the nameplate.
Control power Connect to control power input. For specific value, refer to the rated
L1C, L2C |. :
input terminals | voltage on the nameplate.
Connect an external regenerative resistor between B and C if the
Terminals f braking capacity is insufficient. The external regenerative resistor needs
ermlna.s or to be purchased additionally.
connecting
R, D,C | external Terminals P and D are shorted by default. Remove the jumper between
regenerative R and D, and connect an external regenerative resistor between R and
resistor C if the braking capacity is insufficient.
The external regenerative resistor needs to be purchased additionally.
R O Common DC They are used for common DC bus connection when multiple servo
@ bus terminal drives are used in parallel.
Servo motor
U, Vv, W connection Connect to U, V and W phases of the servo motor.
terminals
Two grounding terminals of the servo drive are respectively connected to
PE Ground 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

e

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

Terminal Terminal Name Terminal Function
Symbol
R,S, T !\/Iam C|rcu.|t power Main circuit three-phase 380 V power input.

input terminals

Control power Connect to control power input. For specific value, refer to the rated
L1C, L2C |. :

input terminals voltage on the nameplate.

Terminals for Terminals P and D are shorted by default. Remove the jumper

connecting between R and D, and connect an external regenerative resistor
R, D, C | external . between B and C if the braking capacity is insufficient.

regenerative

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 servo
152 terminal drives are used in parallel.

Terminals for Terminals ®1 and 2 are shorted by default. When the power
=1, ©2 connecting harmonic current need to be restricted, remove the jumper and

external reactor connect a reactor between ©1and ©2 .

Servo motor
U, Vv,w connection Connect to U, V and W phases of the servo motor.

terminals

Two grounding terminals of the servo drive are respectively connected
PE Ground 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

Remove the jumper between Rs and
D, and connect an external regen
resistor between R and C.

.

Not connected to
external regenerative T
resistor terminals

£ [

@

e

0| O

<

X

A\

For details on selection and use of the regenerative resistor, refer to section 5.1.7.

Observe the following precautions when wiring the external regenerative resistor:

A Do not directly connect the external regenerative resistor to the positive and negative
WARNING | 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, H02-25, H02-26 and H02-27 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

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

L1G
L2C
a
Screw © D
T {Re)
Dia[ﬂl
°
N¢ U
REna i
X

Table 3-3 Structural data of the terminal block

Main Circuit Terminals PE Terminal
Structure | x Y z Screw Tightening Screw Tightening
(mm) | (mm) | (mm) Torque (N-m) 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 0.6-1.2
SIZE E 9 13 10 | M4combination screw 0.7-1.0
Table 3-4 Rated current of the servo drive
Drive Model IS620P****| Rated Input Current (A) Rgt‘i?egt”(ti;‘t '\éi’;ea;’t(%t
S1R6 2.3 1.6 5.8
S2R8 4.0 2.8 10.1
SIZE A :
SERS 7.9 (single-phase)/ . 16.9
3.7(three-phase)
S7R6 5.1 7.6 17
S012 8.0 11.6 28
SIZE C T3R5 24 35 8.5
T5R4 3.6 5.4 14
T8R4 5.6 8.4 20
T012 8.0 11.9 23.8
T017 12.0 16.5 42
SIZEE 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
_ Input Input Power Output Power PE Cable
No. | Structure | Drive Model Current Cable Output Cable
Current
In mm? | AWG mm? | AWG | mm? | AWG
Single-phase 220 V
1 1IS620PS1R6I 2.30 2x05 | 20 1.60 2x05 | 20 0.50 20
2 | SIZE-A |IS620PS2RS8I 4.00 2x05 | 20 2.80 2x05 | 20 0.50 20
3 IS620PS5R5I 7.90 2x0.75| 18 550 |2x0.75| 18 0.75 18
Three-phase 220 V
4 | SIZE-A |1S620PS5R5I 3.70 3x05 | 20 5.50 3x05 | 20 0.50 20
5 SIZE.C IS620PS7R6I 5.10 3x0.75| 18 760 |3x0.75| 18 0.75 18
6 IS620PS012I 8.00 3x0.75| 18 12.00 |3x0.75| 18 0.75 18
Three-phase 380 V
7 IS620PT3R5I 2.40 3x0.5 | 20 3.50 3x05 | 20 0.50 20
8 SIZE.C IS620PT5R41 3.60 3x0.5 | 20 5.40 3x05 | 20 0.50 20
9 IS620PT8R4I 5.60 3x0.75| 18 840 |3x0.75| 18 0.75 18
10 IS620PT012I 8.00 3x0.75| 18 12.00 |3x0.75| 18 0.75 18
11 IS620PTO171 | 12.00 3x1.5 14 17.00 | 3x1.5 14 1.50 14
12 | SIZE-E | 1S620PT021I | 16.00 3x25 12 21.00 | 3x2.5 12 2.50 12
13 IS620PT0261 | 21.00 3x4.0 10 26.00 | 3x4.0 10 4.00 10
Table 3-6 Recommended main circuit lugs for the servo drive
Drive Model
1S620P***| L1C, L2C R,S, T R, C u,Vv,w PE
TVR 1.25-3 TVR 1.25-3 TVR 1.25-3 TVR 1.25-3
S1R6 TVR 2-4
TVS 1.25-3 TVS 1.25-3 TVS 1.25-3 TVS 1.25-3
TVR 1.25-3 TVR 1.25-3 TVR 1.25-3 TVR 1.25-3
SIZE A S2R8 TVR 2-4
TVS 1.25-3 TVS 1.25-3 TVS 1.25-3 TVS 1.25-3
TVR 1.25-3 TVR 1.25-3 TVR 1.25-3 TVR 1.25-3
S5R5 TVR 2-4
TVS 1.25-3 TVS 1.25-3 TVS 1.25-3 TVS 1.25-3
TVR 1.25-3 TVR 1.25-3 TVR 1.25-3 TVR 1.25-3
S7R6 TVR 24
TVS 1.25-3 TVS 1.25-3 TVS 1.25-3 TVS 1.25-3
TVR 1.25-3 TVR 2-3M TVR 2-3M TVR 2-3M
S012 TVR 2-4
TVS 1.25-3 TVS 2-3W TVS 2-3W TVS 2-3W
TVR 1.25-3 TVR 2-3M TVR 2-3M TVR 2-3M
SIZE C T3R5 TVR 2-4
TVS 1.25-3 TVS 2-3W TVS 2-3W TVS 2-3W
TVR 1.25-3 TVR 2-3M TVR 2-3M TVR 2-3M
T5R4 TVR 2-4
TVS 1.25-3 TVS 2-3W TVS 2-3W TVS 2-3W
TVR 1.25-3 TVR 2-3M TVR 2-3M TVR 2-3M
T8R4 TVR 2-4
TVS 1.25-3 TVS 2-3W TVS 2-3W TVS 2-3W
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Drive Model
1S620P**| L1C, L2C R,S, T R, C u,VvV,w PE
TVR 1.25-3 TVR 2-3M TVR 2-3M TVR 2-3M
SIZE C TO12 TVR 2-4
TVS 1.25-3 TVS 2-3W TVS 2-3W TVS 2-3W
TVR 1.25-4 TVR 5.5-4 TVR 5.5-4 TVR 5.5-4
TO17 TVR 5.5-4
TVS 1.25-4W TVS 5.5-4 TVS 5.5-4 TVS 5.5-4
TVR 1.25-4 TVR 5.5-4 TVR 5.5-4 TVR 5.5-4
SIZE E T021 TVR 5.5-4
TVS 1.25-4W TVS 5.5-4 TVS 5.5-4 TVS 5.5-4
TVR 1.25-4 TVR 5.5-4 TVR 5.5-4 TVR 5.5-4
T026 TVR 5.5-4
TVS 1.25-4W TVS 5.5-4 TVS 5.5-4 TVS 5.5-4

The recommended lugs are manufactured by Suzhou Yuanli Metal Enterprise Co., Ltd.
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Table 3-7 Sizes and appearance of cable lugs

Lug Model D (mm) | d2 (mm) | B (mm) Appearance
1.25-3 4.0 3.7 5.5
1.25-4 4.0 4.3 8.0
2-3M 4.5 3.7 6.6
TVR series
2-4 4.5 43 8.5
5.5-3 6.3 3.7 9.5
5.5-4 6.3 43 9.5
1.25-3 4.0 3.2 5.7
1.25-4W 4.0 43 7.2
TVS series 2-3W 4.5 3.7 6.2
5.5-3 6.3 3.2 7.3
5.5-4 6.3 43 8.2

The following table describes the power cables.

Table 3-8 Recommended power cable types

Cable Type
Allowed Temperature (°C)
Model Name
PVC General PVC cable -
\% 600 V PVC cable 60
HIV Special heat resistance PVC cable 75

The following table describes the relationship between the cable diameter and current for the
preceding cable types. The actual value shall not exceed the value in the table.
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Table 3-9 Cable specifications of recommended cable types

Allowable Current in Different
AWG Specifications hleuingl (Sr:r?:i?nal IR 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

3.1.4 Power Supply Wiring Example

1) Single-phase 220 V models: IS620PS1R6] and 1S620PS2RS8I

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

Single-phase 220 VAC

Servo drive
Noise filter
L1C
U
L2C \V;
q
w
[S) @ [
|
Stop P |
®
button |
= i |
CN2 |
L C I
R M t
Ry B T I e
J J J contactors @
2NN
I
Surge 4<L |
Suppressol ‘ L1
,,,,,, I L2 ALM-
COM
Alarm 1D 24V
‘ output relay 1RY
\f 7 77777 ‘ &) ALM+ ‘
I g | Alarm signal
| | output
Alarm
indicator e !
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 IS620PS1R6 and IS620PS2R8 do not have the built-

in regenerative resistor, and therefore, Rs and D need not be connected. Connect a
regenerative resistor between R and C if required.

-55 .



- 56 -

3 Wiring

2) Three-phase 220 V models: IS620PS5R5I, 1IS620PS7R6I, and 1S620PS012I
Figure 3-7 Main circuit wiring of three-phase 220 V servo drive

Three-phase 220 VAC

’_\Tise\ﬁ‘_‘ Servo drive
L1C
L2
c U
V
o W
|
Stop P@ @
button |: b :
Main circuit CN2 I
Run power input I
button contactors |
Surge R
sUppresso| s
777777 T ALM-
COM
D, 24v
| relay 1RY A@J
\% S AL —L
I 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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3) Three-phase 380 V models: IS620PT3R5I, IS620PT5R41, IS620PT8R4I, IS620PT012I
Figure 3-8 Main circuit wiring of three-phase 380 V servo drive

Three-phase 380 VAC

’Jm‘m‘_‘ Servo drive
L1C
L2C U
\%
o w
|
Stop P@ @ ‘
button / |: |
D
R Main circuitt CN2 :
4? ower inpu
butl:(r;n J pcor;t;(’\:/tloprs |

I
—Iire
I
Surge R
sUppressor

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

‘ relay 1RY ﬁj
\f ? il &) ALM+ ‘
| g | Alarm signal
| | output
\

Alarm
indicator

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

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 supply
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4) Three-phase 380 V models: 1IS620PT0171, IS620PT0211, IS620PT026I
Figure 3-9 Main circuit wiring of three-phase 380 V servo drive

Three-phase 380 VAC

’_‘Tise‘m‘_‘ Servo drive
L1C
L2
c U
\Y
|: o1 W
©2 @
|
Stop P® |
button / |: |
D
R Main circuitt CN2 :
n ’T ower inpu
butl:on J %oqt;;/tloprs |

I
Surge ‘ R
suppressof
,,,,,, ‘ T ALM- ————
COM

ﬂ Alarm output 1D 24V
‘ relay 1RY ﬁj
\f 7 il &) ALM+ ‘
| g | Alarm signal
| | output
|

w

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.

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, P 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 ©1and 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
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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 follow:

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

Current augmenting coefficient = J(Max. allowable temperature & 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
¥ 5t06 0.56
Cables 7t0 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.

e  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.

e 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.

e 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’.

e  Ground the servo drive reliably.

e 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

il S Drive Model Recommended Circuit Breaker Recommended Contactor

Power Supply Current (A) | Schneider Model | Current (A) | Schneider Model
IS620PS1R6I 4 OSMC32N3C4 9 LC1 D09

Singzlg(-)p\r;ase IS620PS2R8 6 OSMC32N3C6 9 LC1 D09
IS620PS5R5I 16 OSMC32N3C16 9 LC1 D09
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Main Circuit Drive Model Recommended Circuit Breaker Recommended Contactor
Power Supply Current (A) | Schneider Model | Current (A) | Schneider Model
IS620PS5RS5! 6 OSMC32N3C6 9 LC1 D09
Thr‘;gbp{}ase IS620PS7R6! 10 OSMC32N3C10 9 LC1 D09
IS620PS012l 16 OSMC32N3C16 9 LC1 D09
IS620PT3R5! 4 OSMC32N3C4 9 LC1 D09
IS620PT5R4I 6 OSMC32N3C6 9 LC1 D09
IS620P T8R4 10 OSMC32N3C10 9 LC1 D09
Thrgg;)p\h/ase 1S620PT012! 16 OSMC32N3C16 9 LC1 D09
IS620PT017I 20 OSMC32N3C20 12 LC1 D12
IS620PT021 25 OSMC32N3C25 18 LC1D18
IS620PT026I 32 OSMC32N3C32 25 LC1 D25

3.2 Wiring of Motor Cables Between Servo Drive and Servo Motor

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

D
NE .
U
=V
W
R
©la
Table 3-11 Connectors of cables on servo motor side
Connector Frame Size
Appearance Pin Layout of Matching
pp Motor
Black 6-pin connector
Pin No. Signal Color
=1 M U White
[] 4 b1 2 \% Black
w Red
[P 5 |p2 5 PE Yellow/ 40 (Z series)
Green .
6 |p 3 60 (Z series)
3 Brake (regardless _
of positive or 80 (Z series)
6 negative)

Recommendation:

Plastic housing: MOLEX-50361736
Terminal: MOLEX-39000061
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Connector Frame Size
Pin Layout of Matching
Appearance Motor
4-pin connector

Pin No. | Signal Color

1 U Blue
[@ 2 v Black 40 (X series)
(1B 3 w Red 60 (X series)
4 PE Yellow/Green 80 (X series)

Recommendation:

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

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
I \Y, I \Y Black
F w 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.
Y Series Z Series
- - - - Color 180
Pin No. | Signal | Pin No. Signal
A u A U Blue
C \Y C \Y Black
E w E W Red
F PE F PE Yellow/
Green
D B Brake (regardless of
positive or negative)
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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.

3.3 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 Pin Layout

Pin No. Signal

1 PS+
2 PS-
7 +5V
8 GND

Housing PE

Recommendation:

Plastic housing of plug on cable side: DB9P (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
Connector Appearance and Pin Layout MSaItZ:hi(:g
Motor
Encoder cable Encoder cable
connector connector
T u;f
Connect to CN2 ‘ é
of the drive @j
|
Vieved o 40
= S s @ 60
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

LI E kg

Pin No. | Signal | Color
3 PS+ | Yellow
6 PS- Blue
9 +5V White
8 GND
- Red
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 of
Connector Appearance and Pin Layout Matching
Motor
Encoder cable .
connector Encoder connection socket
Connect to CN2
of the drive
100
130
180
Pin No. Signal Eln Signal Color
A PS+ Twisted- 0.
B PS- pair A PS+ | Yellow | Twisted-
G +5V B PS- Blue pair
H GND G +5V White
J Shielded H GND | Red
J Shielded
Table 3-15 Pin connection relation of IS620P series 20-bit encoder cables
Motor Side
DB9 on Servo Drive 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

Observe the following precautions when wiring the encoder:

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

e Do not connect cables to the reserved pins.

e 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
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to use twisted-pair cable of size 26AWG or above (as per UL2464 standard) and with a length

within 10 m.

table.

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 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

1. Installation of the battery box for the absolute encoder

Battery box model (option): S6-C4

This option includes:
e  Sheet metal bracket

e  Plastic box body

e 3.6 V/2600 mAh battery

° 2 M3x10 flat-head screw

° 1 M3x10 pan-head screw

e  Terminal block and crimping terminal
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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 Size C, E

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.

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.

1\
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A 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:

e Insert the battery with correct +/- polarity.

e 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).

e Do not disassemble the battery as fragments of the interior parts may fly into
your eyes, which is extremely dangerous.
e Do not throw a battery into the fire as this may cause the battery to rupture.

e 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.

e This battery is not rechargeable.

e Dispose the battery according to local regulations.

Selecting battery

Select an app

ropriate according to the following table.

Table 3-17 Battery description for absolute encoder

Rating

Battery Spec. ltem Condition

Min. | Common | Max.

External battery voltage

V) 3.2 3.6 5 In standby mode (Note 2)
Circuit fault voltage (V) 26 In standby mode
Output: 3.6 V,
2500 mAh Battery alarm voltage (V) | 2.85 3 3.15
During normal operation
2
R ded (Note 1)
ecommended | Battery consumption . .
manufacturer circuit (uA) 10 In standby mode, axis static
and model: 80 In standby mode, axis
Shezhen rotating
Jieshun,
LS14500 Battery use temperature 0 40
(°C) Same as motor ambient
temperature
Battery storage 20 60

temperature (°C)

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

Note

1. 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.

2. 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.
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3 Wiring

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

ltem 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

2. Wiring of battery box and signal wires

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

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.
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3. Connectors of absolute encoder cables on servo motor side

Table 3-19 Connectors of absolute encoder cables (9-pin connector)

Plastic housing: AMP 172161-1
Terminal: AMP 770835-1

Frame Size
Connector Appearance and Pin Layout of Matching
Motor
Encoder cable Encoder cable
connector
Connect to CN2
of the drive
—
s o0 =L [
this side Viewed from Q d [ .
is side [
= m d/EL K
60
Pin No. | Signal . . o
1 Battery+ Pin No. | Signal | Color
4 Battery- 1 Battery+ | Blue
Blue
3 PS+ 4 | Battery-
6 PS Twisted-pair attery= | plack
- 3 PS+ | Yellow
X o Yellow | Twisted-pair
o GND ° PS- black
7 Shield 9 5V Rod
8 GND Black
Recommendation: 7 Shield
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Table 3-20 Connectors of absolute encoder cables (MIL-DTL-5015 series 3108E20-29S military

spec. plug)
Frame Size
Connector Appearance and Pin Layout of Matching
Motor
Encoder cable Encoder connection socket
Connect to CN2 [ |
of the drive /
Viewed from
this side
100
130
180

Pin No. | Signal Pin No. | Signal Color
A PS+ . . A PS+ Yellow . .
B Ps. Twisted-pair 5 PS- \t(:gz:/ Twisted-pair
E BBattierw E Battery+| Blue
attery-
G +5Vy F Battery- tij:ci
H GND G +5V Red
J Shield H GND Black
J Shield
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3.4 Wiring to Control Signal Terminal Connector CN1

Figure 3-14 Pin layout of control circuit terminal connector of servo drive

CN1

CN1

GND

DO4+

DI7

+24V

DO3-

DI6

Al2

DO3+

DI5

DO2-

GND

DI3

Al1

DO2+

PULLHI

PAO+

DO1-

HPULSE

PAO-

DO1+

SIGN+

PBO-

D14

HPULSE+

PZO-

DI1

SIGN-

PBO+

DI2

HSIGN-|

DO4-

COM+

PULSE+

DO5-

DI9

HSIGN+

DO5+

PZO+

PULSE-

GND

COM-

PZ-OUT]

DI8

+5V

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

Note

The 24AWG to 26AWG cables are recommended.
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Figure 3-15 Wiring of three control modes

} Standard wiring of

| speed control mode

| Analog N A, 20
| speed 1 7A

Positive

' analog % A Al2
| torque limit 1 / GND. .19

Low-pass
filter

Standard wiring of
position control mode

Internal 24 V power supply pyLLHI

Servo drive

2.4kQ
2.4kQ

for open-collector output
PULSE+

2400

PULS
[CW phase A] PULSE-

Low-speed
pulse position
reference

SIGN SIGN+

2.4kQ
2.4kQ
2400

HPULSE Al HPULSE+

High-speed | |[CW phase A] HPULSE-

<\

pulse position
reference

Max. 4 MHz HSIGN+

HSIGN i
[CCW phase B] /

HSIGN-

GND

|
|
|
|
I
|
|
|
|
|
|
|
I
|
|
|
|
| [CCW phase B] SIGN-
|
|
|
|
I
|
|
|
|
|
|
I
|
|
I
I
|
|
|
I

Standard wiring of
torque control mode
N

I N

Analog torque T /

Positive analog A
speed limit T /

/ DI8

©

L D

COM-

© |

A0t [y

R

GND /

A02 |

6

N

(e ELFL (L £

R

R

DO5+
DO5-

Encoder frequency-
division pulse

differential output

PAO* /\ Phase A
PAO- y output

PBO+ | 2

/ Phase B
PBO- output

Phase Z
7 output

PE shield connected
to connector housing

1 6N

PZ-OUT Encoder phase Z

GND open-collector
output

K+5V
< GND




3 Wiring

3.4.1 Position Reference Input Signals

Table 3-21 Position reference signal description

Signal Pin No. Function Description
PULSE+ 41 Low-speed pulse input Pulse input format:
PULSE- 43 mode Direction + Pulse
SIGN+ 37 Differential drive mode Phase A + B quadrature pulse
SIGN- 39 | OCmode CWI/CCW pulse
Positi HPULSE+ 38
osition High-speed reference pulse input
reference HPULSE- 36
HSIGN+ 42
High-speed position reference symbols
HSIGN- 40
PULLHI 35 External power input terminal of reference pulse
GND 29 Signal ground

The reference pulse and symbol signal output circuit on the host controller side can either be
differential drive output or OC output. The following table lists the maximum input frequency and
minimum pulse width of these output modes.

Table 3-22 Correspondence between pulse input frequency and pulse width

Pulse Mode Max. Frequency (pps) Min. Pulse Width (us)
Differential 500 k 1
Low speed
ocC 200 k 25
High-speed differential 4 M 0.125

Note

If the output pulse width of the host controller is smaller than the minimum value, a
pulse receiving error occurs in the servo drive.
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1) Low-speed pulse input

a. Differential drive mode

Host controller Servo drive
{ y PULSE+ | 41 2400
| ; — - -
| / | PULSE-_| 43 5 ’!*<
o
o
o
-
{ N SIGN+ |37 2400
T | | I - ™
| / | SIGN- |39 5 **(
AV
! I
]
! I
! I
-
o GND |29
GND [ S 1
b. OC mode
When the internal 24 V power supply of the servo drive is used:
Host controller Servo drive
24V
+24V power supply | 17 T
PULLHI |35  24kQ

7 PULSE+ | 41 :T 2400 !
I I i
N PULSE- | 43 “J& (
I
| / i 2460
! |
Vo SIGN+ | 37 2400 ]
| ! [
Al SIGN- | 39 1‘% (
f |
! I
| / | COM- | 14
v R
\ /




Host controller

Wrong connection: Pin 14 (COM-) is not connected, which cannot form a closed-loop circuit.

Host controller

Servo drive
] 24V
a 7 ]
! |
! |
! |
! |
o
|

! |
L PULLHI | 35 2.4kQ
L =
| PULSE+ | 41 2400
T | T
! I A=
! ! 43
! |
o
! |
b 24kQ
o —
L SIGN+ | 37 2400
T | T
| -
‘\ ) 39 AY=
é COM- |14

Servo drive
24V
+24V power supply | 17 T
PULLHI [35  24kQ
- PULSE+ | 41 | 20 7
| | -
i Ai PULSE- | 43 ** {
/!
v
R 24kQ
! |
. SIGN+ | 37 | 20 7
| | — -
Lol SIGN- | 39 *(7
f |
/| )
v] |
o Y
\\‘é’ //;;\\

>
Pin 14 (COM-)
not connected
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When the external power supply is used:

Scheme 1: Using the internal resistor of the servo drive (recommended)

Host controller

-+

Host controller

Servo drive
External +24VDC 24V
W7
PULLHI | 35 2.4kQ
- PULSE+| 41 . .
| | -
A !!;(
i /\i PULSE- | 43 |
: / ;
AV
A 2.4kQ
! |
o SIGN+ | 37 | s )
| | T -
Al SIGN- | 39 0 L{
f |
! |
l / } 14
AU
é il
External OV
Servo drive
24v
External +24Vdc u
1/ \\‘ 2.4kQ
E ‘ .
xter:jl ov L PULLHI | 35 At
b 2400
L PULSE+ | 41 240
| ; — | - I
o PULSE- | 43 4 **(
|
! |
o
o 2.4k0
! |
o SIGN+ | 37 2400
| | - [
o SIGN- | 39 :'?%*(
é 14




3 Wiring

Scheme 2: Using the external resistor

Host controller

Host controller

Servo drive
24V
17
External +24VDC 7
}« | PULLHI | 35
Rl | nl PULSE+ 41 2400
T T | T
| -
| / | PULSE-| 43 1 ’!*<
o
o
|
! |
o
! |
R 4 siGN+ |37 2400
L ; T L& -
| / | SIGN- |39 2 ’!*<
Vo
L 14
N
External OV
Servo drive
24V
W7
External +24VDC
}« | PULLHI | 35
RI | ! PULSE+ |41 2400
1 f T | LI
| -
| / | PULSE-_ 43 1 ’!*<
v
! I
! I
! |
o
|
Rt Tl siGN+ |37 2400
L ; T L -
| / | SIGN- |39 3 ’!*(
Vo
|
\ y 14
N $ v
External OV

Value of resistor R1 is calculated according to the following formula:

Vee-1.5
R1+240

=10mA
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Table 3-23 Recommended R1 resistance

V¢ Voltage R1 Power of R1
24V 2.4 kQ 0.5wW
12V 1.5 kQ 0.5wW

The following figures show the wrong wiring examples.

Wrong connection 1: The current-limit resistor is not connected, resulting in burnout of terminals.

Host controller Servo drive
24V
17
External +24VDC 2
Current-limit resistor
not connected
}, \1 PULLHI | 35
— . pl PULSE+ |41 2400 5
N /} } — -
! / | PULSE- |43 *(7
j VAR
} |
|
! I
! |
o
! |
—— 1 Al SIGN+ |37 2400
\;7/; } LT - ™
| } SIGN- | 39 - |
o
L) 14

- X
External OV

Wrong connection 2: Multiple terminals share the same current-limit resistor, resulting in pulse
receiving error.

Host controller Servo drive

24V

External +24VDC b

Multiple terminals share the
same current-limit resistor

- 7 PULLHI | 35

| Nl PULSE+ 41 2400 7

T | T

| .

! / | PULSE-|43 ***(
457 Vo

! |

! |

! |

Lo

! |

Al SIGN+ |37 2400

; T L f - T

! / | SIGN- 39 ***(

Vo

. 14

" X
External OV




3 Wiring

Wrong connection 3:
no pulses.

Host controller

SIGN terminals are not connected, resulting in that these two terminals receive

Servo drive

i

i

«

Wrong connection 4: Terminals are not correctly connected, resulting in burnout of terminals.

Host controller

OC signal not connected to
specified terminal

\Z
\
/

24V
7o ]
External +24VDC b
}/ } PULLHI | 35
RT | n! PULSE+ |41 2400
T T | T
|
! / | PULSE- 43 *
J
! |
! |
SIGN terminals }
not connected }
! |
Sl SIGN+ |37 2400
|/ I SIGN- |39
o
v 14
~
External OV

External +24VDC

N

N

Servo drive

24V

i

i

}/ : PULLHI | 35
\ R:H_LAE PULSE+ | 41 2400
|
- | | PULSE-|43 *
N }\/ |
L
|
! |
L
! |
- R AL sIGN+ (37 2400
L f ; T LT
= | 1 sieN- |39 *
~ 1~ }\/ !
‘\\ ) 14
A4
External 0V

N

N

X
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3 Wiring

Wrong connection 5: Multiple terminals share the same current-limit resistor, resulting in pulse
receiving error.

Host controller Servo drive A

24V

External +24VDC b

T

Terminals are
connected with current-
limit resistors separately|  pyLLHI | 35

/ RL . PULSE+ |41 2400

I / I

B PULSE- | 43 x %1(

/RL iGN+ |37 2400

B SIGN- | 39 x *:(

~
External OV

Servo drive B

24V

/ RL_\ pULSE+ |41 2400

PULSE-_| 43 x %1(

/R SIGN+ |37 2400

B SIGN- | 39 ¥ (

il

~ \/
External OV




3 Wiring

Host controller

Servo drive A

24V
17
External +24VDC 2
Terminals are not
connected with current-
limit resistors separately PULLHI 3>35
Rl PULSE+ | 41 2400
PULSE-_| 43 0 ’!*<
R1 - 240Q
— ,§IGN+ 37
SIGN- | 39 x ’!*<
14
7
External OV
Servo drive B
24V
N 17
PULLHI | 35
PULSE+.| 41 2400
PULSE-_| 43 x ’!*<
SIGN+ |37 2400
SIGN- | 39 X ’!:<
14
~
External OV
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2) High-speed pulse input

High-speed reference pulse and symbol signals on the host controller side can only be output to the
servo drive via differential drive output.

Host controller Servo drive

")l HPULSE+ |38

| HPuLsE- 3 >
v

0l HSIGN+ |42

§ / | HSIGN- | 40 O>
o

B GND |29

o >

GND %7

& Make sure the differential input is 5V. Otherwise, input pulses of the servo drive are
CAUTION | ynstable, which will cause:

When inputting reference pulses, pulse loss occurs.

When inputting reference direction, the direction will reverse.

The 5 V ground of the host controller must be connected to the GND terminal of
the servo drive to reduce noise interference.

3.4.2 Al Signals
Table 3-24 Al signal description
Signal | Default Function Pin No. Function Description
Al2 18 Ordinary analog input signals
Resolution: 12 bit
Analog Al 20 Input voltage: maximum 12V
GND 19 Analog input signal ground

Speed and torque analog signal input terminals are Al1 and Al2, resolution of which is 12-bit.
Corresponding voltage values are set via group HO3 parameters.

Input voltage range: -10 to +10 V; resolution: 12 bit;
Maximum permissible voltage: 12 V;

Input impedance: = 9 kQ



3 Wiring

Servo drive

Al1 | 20 About 9 kQ

(I,

Vo

/\i Al2 18 About 9 kQ
| / i GND | 19

Vo J

~
3.4.3 DI/DO Signals
Table 3-25 DI/DO signal description
Signal Default Function Pin No. 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 S-ON 33 Servo ON
Dl6 ZCLAMP 32 Zero speed clamp
DI7 GAIN-SEL 31 Gain switchover
DI8 HomeSwitch 30 Home switch
DI9 Reserved 12 -
+24V 17 Internal 24 V power supply, voltage range: 20 to
COM- 14 28 V, maximum output current: 200 mA
General
COM+ 11 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+ ZERO+ 3
Zero speed
DO3- ZERO- 2
DO4+ ALM+ 1
Fault output
DO4- ALM- 26
DO5+ HomeAttain+ 28
Homing completed
DO5- HomeAttain- 27
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3 Wiring

1) DI circuit

DI1 to DI9 circuits are the same. The following takes DI1 circuit as an example.

a. 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
COM+ | 11 ]
DI(CMD1)| 9  47kQ znz:(

|
e

When the external power supply is used:

External +24VDC

Servo drive

24V

coMm+ | 11

DI1(CMD1)| 9 47kQ 1"!:(
Relay > 14
External OV

Two power
supplies mess up

Servo drive
External +24VDC
+24V power| 24V
T —supply | 17 T
S~ /’
COM+ | 11 3
AV
DI1(CMD1).| 9 4.7kQ (
Relay

External OV




3 Wiring

b. The host controller provides OC output.

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

Servo drive

24V

+24V power supply | 17 T

COM+ | 11
DI1(CMD1) | 9

NPN
COM- | 14

When the external power supply is used:

Servo drive
24V
External +24VDC | L—r
COM+ | 11 ]
DI1(CMD1).| 9 47kQ | & 1!1(
( ) ] |
NPN—K
14
>>1
~
External OV

Servo drive

+24V power supply | 17

24V

PNP :

COM+ | 11

J DI1(CMD1).| 9

4.7kQ

COM- | 14

Servo drive

External +24VDC

24V

it

PNP
CoM+ | 11
J DI1(CMD1)| 9 47k |4
i (CMD1) L
14
External OV >>1

Note

PNP and NPN input must not be applied in the same circuit.
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3 Wiring

2) DO circuit

DO1 to DOS5 circuits are the same. The following takes DO1 circuit as an example.

a. 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

Relay not used
/ T

D
N —

~

DO1+

External 5-24 VDC

6 | DO1-

~

External OV

X

Relay
(o1
I
- Incorrect polarity
DO1-
A
External OV

X




3 Wiring

b. The host controller uses optocoupler input.

Servo drive

o

7 ), DO1+

External 5-24 VDC

Optocoupler

T

External OV

Servo drive

External 5-24 VDC

1T Current-limit
P resistor not used

AN

- Optocoupler

(3=

7 ) DO1+

-]

External OV

X

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

3.4.4 Encoder Frequency-Division Output Circuit

Table 3-26 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 5 V 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.
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Host controller

Servo drive
Max. output current 20 mA
360 21 | PAOH i
360 v
360 25 | PBO* mn
23 | PBO- i/
360 v
360 13 | pzO+ m
24 | PZ0- |
360 §V 3
29 | GND | GND
Servo drive

21

Max. output current 20 mA

PAO+

YOV Y

Host controller

o

22

PAO-

"

<

360

25

PBO+

S

23

PBO-

"

<

360

13

PZO+

Vﬂ)

24

PZ0O-

360

29

GND

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.



3 Wiring

Servo drive

External 5-24 VDC

Optocoupler

LGN

|
|
|
|
i
29 GND }
|
|

G%D ) | J7

\é// External OV

& To reduce noise interference, connect the 5V ground of the host controller to the GND
CAUTION 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: 3

Maximum voltage: 30 VDC

Maximum current: DC 50 mA

3.4.5 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 3-16 Application diagram of the motor brake

Servo motor (built-in
motor brake)

Prevent movement of work o
External force due to external force Servo motor (built-in Prevent falling due
motor brake) to gravity when the

power is off %"
I .
BN ] L[—’_'__—.—_?
N L < i\
/

)
o e |
1

& Use this built-in brake for "Holding" purpose only, that is to hold the stalling status.
CAUTION 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.
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3 Wiring

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 3-17 Wiring diagram of the motor brake

Servo drive
— ) R u Motor
Three-phase | Noise S vV
220/380 VAC filter W
] T @ |
|
I
I
\ | Encoder
CN2 @
L1C
L2C Brake control relay

|
|
CN1 BK-RY :

DO5+(/BK+) %ﬂw rake
DO5-(BK-) &1 Ve E’@

(Brake power supply)

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.

3
Table 3-27 Brake specifications
Holding Supplied Resistance Supplied Release
Torque | Voltage Q) : Applying
Servo Motor Model q 9 Current Time :
Time (ms)
(N'm) | (V)£10% +7% Range (A) (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 2.4 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 2.4 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

Figure 3-18 Wiring diagram of communication signal terminals

CN3 and CN4 are two same communication signal terminal connectors connected in parallel. Do
not connect cables to the reserved pins.

Communication Signal Terminal Connectors

The CAN/3/CN4 terminals of the servo drive are used for communication connection between the
servo drive and the PC, PLC, and other servo drives. The following figure shows the pin definitions
of the CAN/3/CN4 terminals.

Table 3-28 Pin definition of communication signal terminal connectors

Pin No. Pin Description Pin Layout
1 CANH
CAN communication port
2 CANL 1
3 CGND CAN communication ground 2
a1
4 RS485+ = 3
RS485 communication port 4
5 RS485-
. 5
6 RS232-TXD RSZ?? transmitting end, connected to the H-;;;
receiving end of the host controller == 6
itti [ 7
7 RS232-RXD RSZ?.>2 transmitting end, connected to the
sending end of the host controller 8
8 GND Ground
Housing PE Shield
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3.5.2 CAN Communication Connection

1) CAN communication connection with PLC

The following figure shows the cable connection between the servo drive and the PLC under CAN
communication.

Figure 3-19 Appearance of communication cable between servo drive and PLC

=

A B

NI
NS,
T

Table 3-29 Pin definition of communication cable between servo drive and PLC

RJ45 on Servo Drive Side (A) PC Side (B)
Type Signal Pin No. Type Signal Pin No.
CANH 1 CANH 1
CAN CANL 2 CAN CANL 2
CGND 3 CGND 3
PE (shield) Housing PE (shield) Housing
3 2) CAN communication connection for multi-drive use

The following figure shows the cable connection between multiple servo drives under CAN
communication.

Figure 3-20 Appearance of communication cable for parallel connection of multiple servo drives

= &=

A B

Table 3-30 Pin connection relation of communication cable for parallel connection

RJ45 on Servo Drive Side (A) RJ45 on Servo Drive Side (B)
Type Signal Pin No. Type Signal Pin No.
CANH 1 CANH 1
CAN CANL 2 CAN CANL 2
CGND 3 CGND 3
PE (shield) Housing PE (shield) Housing

3) Grounding precautions of CAN communication

When using CAN communication, connect the CGND terminal of the host controller to that of the
servo drive, as shown in the following figure.
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Figure 3-21 Correct CAN communication connection

Termination
Shield resistor
T |
1200
| |
| ! |
| [ 1 |
mal L L
“g‘ _____
| / , [V A
CANH@CANLCGND / 1 2 3 45 6 7 8 12 3 4 5 6 7 8
// Shield grounded | CANH CANLCGND GND CANH CANL CGND GND
H3U at single end ' .
H . _ 7J77 (recommended) Servo drive Servo drive
DIP switch of termination
resistor set to ON PE cable not co-
grounded with the
Master Slave Slave

power device

& The DIP switch in the built-in termination resistor of the PLC for CAN communication
CAUTION

must be set to ON.

It is recommended that the shield be grounded at single end.

Do not connect the GND terminal (©) of the host controller to the CGND terminal of
the servo drive. Failure to comply will damage the devices.

Figure 3-22 Wrong CAN communication connection

Termination
Shield Shield resistor
T |
i 12003
| |
W \ | l }
|- | | 1 |
|/ C L
|/ Ll [ |
XX
/ , |y [
CANH (2) CANL CGND / 1 2 3 456 7 8 12 3 45 6 7 8
//Shield grounded CANH CANLCGND GND CANH CANLCGND GND
H H3U 7J77at single end _ )
DIP switch of termination (recommended) Servo drive Servo drive
resistor set to ON PE cable not co-
Master grounded with the Slave Slave

power device

3.5.3 RS485 Communication Connection

1) RS485 communication connection with PLC

The following figure shows the cable connection between the servo drive and the PLC under RS485

communication.
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Figure 3-23 Appearance of communication cable between servo drive and PLC

=

o

T

A B
Table 3-31 Pin definition of communication cable between servo drive and PLC
RJ45 on Servo Drive Side (A) PLC Side (B)
Type Signal Pin No. Type Signal Pin No.
RS485+ 4 RS485+ 4
RS485 RS485- 5 RS485 RS485- 5
GND 8 GND 8
PE (shield) Housing PE (shield) Housing

2) RS485 communication connection for multi-drive use

The following figure shows the cable connection between multiple servo drives under RS485
communication.

Figure 3-24 Appearance of communication cable for parallel connection of multiple servo drives

3 ==

Table 3-32 Pin connection relation of communication cable for parallel connection

A

&=

B

RJ45 on Servo Drive Side (A) RJ45 on Servo Drive End (B)
Type Signal Pin No. Type Signal Pin No.
RS485+ 4 RS485+ 4
RS485 RS485- 5 RS485 RS485- 5
GND 8 GND 8
PE (shield) Housing PE (shield) Housing

3) Grounding precautions of RS485 communication

When using RS485 communication, connect the GND terminal (©) of the host controller to that of

the servo drive, as shown in the following figure.
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Figure 3-25 Correct RS485 connection

Termination
Shield resistor

o nl —
/ L [

/

485+ (=) 485- CGND )/ 12 3 456 7 8 123 456 7 8
// Shield grounded CGND 485+ 485- GND CGND 485+ 485- GND
H3U at single end

DIP switch of termination (recommended) Servo drive Servo drive
resistor set to ON PE cable not co-
grounded with the
power device

Master Slave Slave

& The DIP switch in the built-in termination resistor of the PLC for RS485
CAUTION communication must be set to ON.

It is recommended that the shield be grounded at single end.

Do not connect the GND terminal (@) of the host controller to the CGND terminal of
the servo drive. Failure to comply will damage the devices.

Figure 3-26 Wrong RS485 connection

Termination
Shield resistor

) — Xy Ry

/

485+ (L) 485- CGND /! 123 456 7 8 12 3 456 7 8
// Shield grounded CGND 485+ 485- GND CGND 485+ 485- GND
H H3U at single end ) .
DIP switch of termination (recommended) Servo drive Servo drive
resistor set to ON PE cable not co-
grounded with the
Master Slave Slave

power device

3.5.4 RS232 Communication Connection with PC

Connect the servo drive and the PC by using the PC communication cable. The common
communication port RS232 is suggested. The following figure shows the cable diagram.

Figure 3-27 PC communication cable appearance
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Table 3-33 Pin connection relation of the PC communication cable

RJ45 on Servo Drive Side (A) DB9 on PC Side (B)

Signal Pin No. Signal Pin No.
RS232-TXD 6 PC-RXD 2
RS232-RXD 7 PC-TXD 3

GND 8 GND 5
PE (shield) Housing PE (shield) Housing

The following table describes the pin definition of the DB9 terminal on PC side.

Table 3-34 Pin definition of DB9 terminal on PC side

Pin No. Name Description Pin Layout
2 PC-RXD PC receiving end
3 PC-TXD PC sending end
5 GND Ground
3
Housing PE Shield

If the host controller provides only the USB interface, use the serial-to-USB cable for conversion.

Figure 3-28 Serial-to-USB conversion diagram

The recommended cable is as follows:

Z-TEK, model: ZE551A, 0.8-m USB extension cable, chip model: FT232
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3.6 Wiring of Analog Monitoring Signal Terminal Connector CN5

The following figure shows pin layout of the analog monitoring signal terminal connector CN5.

Figure 3-29 Analog monitoring signal terminal connector

| |
_— _—
- 13
- - No. 1 2 3 4
@2@4 Definition | GND | AO1 | GND | AO2
_— _—
| |

Corresponding interface circuit:

Analog output: -10 to +10 V

Maximum output current: 1 mA

Servo drive

2/ 801 ()
1,6ND |/ |
L v
4)A02 |

T Bi-directional 1

31 GND 3\] | mA ammeter

The monitored objects of analog signals are listed in the following table.

-. Bi-directional 1
mA ammeter

>

Table 3-35 Monitored objects of analog signals

Signal Monitored Object

AO1 00: Motor speed, 01: Speed reference, 02: Torque reference, 03: Position deviation, 04:
Position amplifier deviation, 05: Position reference speed, 06: Positioning completed
AO2 | reference, 07: Speed feedforward (H04-50/H04-53)

Note After the control power turns OFF, the analog monitoring output terminal may output
around 5 V voltage for 50 ms at most. Take this into full consideration when using this
terminal.
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3.7 Anti-interference Measures for Electrical Wiring

Take the following measures to suppress interference:

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.

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.

1) Anti-interference wiring example

Figure 3-30 Anti-interference wiring example

Noise U
filter S \

— oe——o0—T W ‘
e

> 3.5 mm? L
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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 section 3.7.2.

2) Grounding

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

a. 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.

b. Grounding the shield of the encoder cable

Tie the shield of the motor encoder cable to ground at both ends.

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 3-31 Separate cabling of noise filter input and output cables

L1C L2C R|S|T
L1C L2C RIS|T I
AC o AC ) Noise
power power filter
supply | Noise |:> supply
filter
7/_\7
RS\ T L1C| |L2C RIS|IT
L1C| |L2C J J
T > — e .
AC — Noise AC — Noise
power — filter power filter
SUPPWi/\ supply

-99 -



3 Wiring

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

Figure 3-32 Separate cabling of noise filter grounding cable and output cable

L1C
AC | Noise AC | Noise R
pow(Tr filter S power 1 ilter S
supply Y T supply —
i |:> T
L2C Lic| | Lec

5

777 /77

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 3-33 Single point grounding diagram

3 L1C L2C L1C L2C
e J R e J R
AC [ Noise AC N Noise
power filter power filter
supply Y T DSUPPW ~ T

Servo Servo
drive drive
] D
4@
Shield grounded /177 Shield grounded

4) Grounding 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.

- 100 -



3 Wiring

Figure 3-34 Noise filter grounding

™ R
AC hd
power Y EMI S Servo
supply filter drive
~

(L Grounding Shielded layer grounded

/77

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:
a. The bending radius of the cable must be at least 10 times of its outer the diameter.

b. 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.

c. Cables must not be wound or warped.
d. 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 3-35 Cable bear diagram

Cable bear

Cable
Cable end
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3.9 Wiring of Three Control Modes

Figure 3-36 Wiring of the position control mode

Servo drive
I S T [
/
converter
Torque limit: -10 to 0 V N\ A2
Impedance: about 9 kQ / GND (19
<~ 37
+24 v 24V
ower
Note 1 gupply 17
COM+| 11 7
Forward limit - P-OT(DI1)} 9 ATKO
switch
Roverse limi /. NOTDI2y10 | 47KD
switch
| 47k0
Pulse input inhibited —" lNHIBIT(D|3 34 ?—@
. | 47k
Fault/Warning reset —" ALM RST(D|4 8 ?@
3 y [ a7k
Zero speed clamp / ZCLAMP(D|6 32 47KQ
enabled
. [ 47k0
Gain switchover " GAIN-SEL(DI7) | 31 ?—@
HomeSwitch(DI8)| 30 | 47kQ
Home switch [R— omeswie ( 30 ?—@
Not defined , Not defined (DI9) 12 | 4.7kQ
COM-| 14
"L
24kQ
Internal 24 VV power supply py | H| | 35 | 2.4 kQ
for open-collector output
240 Q
PULS PULSE+| 41 :? W
[CW phase A]  PULSE-| 43 %‘(
Low-speed 24kQ
position reference
24 kQ
240Q
SIGN SIGN+ 37 N
[CCW phase B]  SIGN- /.39 ‘(,
HPULSE 2l HPULSE+| 38
v [CW phase A] HPULSE- 36 J>
High-speed U
position
refergnce
Max.: 4 MHz HSIGN A HSIGN+| 42
[COW phase B] [1 HsloN-[ 40 J>
v
GND |29
GND L 5
é Note 2
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GND
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N

N
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ik

GND

S-RDY+(DO1+)

S-RDY-(DO1-

COIN+(DO2+)
| COIN+DO2+)
COIN-(DO2:)

ZERO+(DO3+)

ZERO-(DO3-)

ALM+(DO4+
ALM-(DO4-

HomeAttain+(DO5+)
HomeAttain-(DO5-)

State output

Note 4

J> Phase A output
J> Phase B output
J> Phase Z output

1 GND

21 PAO+ { p)
22 pao- |/
i
25| PBO+ | p
23 PBO- |
13 Pzo+ | 5
2 )pz0- |/
i
29| GND
< N
44| PZOUT

@
351
=z
) UQﬂ
— N
o ©

GND

The shield of the PE is connected
to the housing of the connector.

< +5V
< GND

Note 6

GND open-collector output

Bi-directional ~Analog output: -10 to 10 V
1mA meter  Maximum output: <1 mA

:L'_“@ Bi-directional
1 mA meter

Note 3

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

Encoder frequency-
division pulse
differential output

Note 5
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Note

1. Use the shielded twisted-pair as the AI/AO circuit cables, with both ends of the shield
tied to PE.

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 as the cables of the high-speed/low-speed pulse
terminals, with both ends of the shield tied to PE. Connect GND and signal ground of
the host controller reliably.

5. 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.

6. 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.

7. The internal +5 V power supply supports a maximum of 200 mA current.
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Figure 3-37 Wiring of the speed control mode

Analog speed
Signal input: £10 V

Impedance: about 9 kQ @

Analog torque limit
Signal input: £10 V/

Impedance: about 9 kQ E]

Servo

drive

20 Low-pass filter

AID
converter

Low-pass filter
19

Forward limit switch

Reverse limit switch

Pulse input inhibited

Fault/Warning reset

Servo ON

Zero speed clamp
enabled

Gain switchover

Home switch

Not defined

9 | 47Kk ﬁ:(

10 4.7kQ %%:%

34 47kQ %%:%
47kQ %%:%

33 | 4.7kQ %%:%

N Alf

/

1 A2
! - GND o,

v

ote 1 IE 11
____ poTDH
| NOTDR
| INHIBIT(DI3
| ALM-RST(DM) 8
| SONDI5
| ZCLAMP(DI

32 4.7kQ %%:%

. GAIN-SEL(DI7)

,HomeSwitch(DI8

31 4.7kQ %%]
30 47kQ %%:%

~ Not defined (DI9

12 47kQ %%:%

COM-

©]

N
@

(

2
22

2
23

3

13
24

ik

(L Ll L Ll

N

AT {p} ]
oNp |/
AO2 | g %
oNp
‘.o Note2
b
S-RDY+(DO1+)

S-RDY-(DO1-

COIN+(D02+)

COIN-(DO2-

ZERO+(DO3+)
ZERO-(DO3-)

ALM+(DO4+)
ALM-(DO4-

HomeAttain+(DO5+)
HomeAttain-(DO5-)

Bi-directional
1 mA meter

Bi-directional
1 mA meter

Note 3

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

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

State output

J>Phase A output

J> Phase Z output

44
29

29

GND

The shield of the PE is connected
to the housing of the connector.

GND
5V
& +5V

pAO+ {4
PAO- ||
i
PBO+ | |
PBO- |/
U
PZO+ |
Pz0- | |
i
GND | |

1 6N

Ph: B output
0‘> ase B outpu Encoder frequency-

division pulse
differential output

Note 4

PZ-OUT

Note 5
< GND

k——=—  Encoder phase Z
GND open-collector output
AL\
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Note

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

2. DI8 and DI9 are high-speed DlIs. Use them according to their functions allocated.

3. Use the shielded twisted-pair as the AlI/AO circuit cables, with both ends of the shield
tied to PE.

4. 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.

5. 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.

6. The internal +5 V power supply supports a maximum of 200 mA current.
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Figure 3-38 Wiring of the torque control mode

Analog torque
Signal input: 10 V

) Alt

Servo

drive

Impedance: about 9 kQ i]

Analog speed limit

A Al2

Signal input: £10 V

Impedance: about 9 kQ T

Low-pass filter
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converter
Low-pass filter

| 47k0 ﬁ:(

[ 47k ﬁ:ﬁ

| 47k0 E:(
| 47k ﬁ:{

[ 47k ﬁ:(

| 47k ﬁ}
[ 47k ﬁ:n

| 47k0 ﬁ:(

47kQ E%:%

1 / GND %
B3
o 24v
supply |17
Note 1 [ comel 11
Forward limit switch — P-OT(DI1) 9
Reverse limit switch [ N-OT(DI2){ 10
Pulse inputinhibited |~ INHIBIT(DI3) 34
FaultWamingreset |~ ALM-RST(DI4)| 8
Servo ON L S-ON(DI5)| 33
Zero speed clamp | ~ ZCLAWP(DI6)|32
enabled
Gain switchover |~ GAIN-SEL(DI7) | 31
Home switch | HomeSwitch(DI8)| 30
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COM- >1il

°|

Analog output: -10 to 10 V
Maximum output: < 1 mA
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v
29/ GND | |
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to the housing of the connector.
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Note

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

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

3. Use the shielded twisted-pair as the AlI/AO circuit cables, with both ends of the shield
tied to PE.

4. 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.

5. 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.

6. 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

=
'S\“'i"'\s\w\\ = > Drive model and barcode
i ;
EEEEE > Display
00000 >

J J J J J
MODE A V¥V 44 SET

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.
4
upP Increase the number indicated by the blinking digit.

DOWN Decrease the number indicated by the blinking digit.

Shift the blinking digit.
SHIFT
View the high digits of the number consisting of more than 5 digits.

SET Switch to the next-level menu.
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.

e  Status display: Displays the current servo drive status, such as servo ready or running.
e Parameter display: Displays function codes and their values.
e  Fault display: Displays the fault and warnings occurring in the servo drive.

e  Monitoring display: Displays the current running parameters of the servo drive.
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4.2.1 Display Switchover

Figure 4-2 Switching between different display

Fault display
A
v O
S,ET MODE
9, M(SJDE v Switch to
= Status MODE | Parameter | 9"°UP HoB Monitoring
ower-on » . < ) < .
display display . display
A < "/ A
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.
e  Press key MODE to switch over between different modes, as shown in the preceding figure.

e |n status display mode, set H02-32 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.

e In parameter display mode, set group HOB 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 4
parameter display mode.

4.2.2 Status Display

Display Name Condition Meaning
The servo drive is in initialization or
— = = Reset reset state.
Moment at servo
'- Servo power-on After initialization or reset is completed,
initialization the servo drive automatically switches

over to another state.

i Nrd Icr:;r;lllﬁsgnblit the The main circuit is not powered on,
,—, ’— '—' Servo not cervo drivé is not and the servo drive is not ready for
- ready ready running. For details, refer to Chapter 8.
Rdy .. | The servo drive is ready for running,
- d '—" ;I'ehaedservo drive is and waits for the S-ON signal from the
- Servo ready Y- host controller.
Run The servo ON
(S-ON) signal is
r~ '_’ ’—' Servo being | active. The servo drive is in running state.
running

3 D Jog -Thle servo dri-ve . .
N C’ | ] is in jog running For details, refer to section 5.1.3.
Jog running | gtate.
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4.2.3 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. Refer to Chapter 7 to view the function code table.

1) 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
L1000 02: function code group
o’ = Function code H02-00
I '_’ '_ R '_' '_' 00:function code No.

2) Display of data of different lengths and negative number
a. 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:

For example, 65535 is displayed as follows:

L L
3

U
11

b. 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:
Figure 4-3 -1073741824 display operation diagram

Segment "" in the first left LED indicates the current page.
i Y
00 00 sher w 1 Tl s | - 111
. 1 PR R R B 1
T
] Low 4 digits Page 1 T Middle 4 digits Page 2 Highk4 digits Page 3

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:
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Figure 4-4 1073741824 display operation diagram

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

l

L 0L s 0 s T 1177
« 1OCcC ™ e L

3) Decimal point display

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

Display Name Content
,','—,' ,,-,' ,'-,' Decimal point 100.0
4) Parameter setting display
Display Name Display Scenario Meaning
Done The parameter setting is
] F . Parameter setting is completed and stored in the servo
0o C Parameter setting | gyccessful. drive. Then, the servo drive can
completed execute other operations.
F.Init The parameter The servo drive executes
C I Parameter he para .. | parameter initialization. After
[ 1m it initialization functionis |, ... .. .. . 4
. — restored to default _ initialization is completed, the
used (H02-31 =1). . :
setting control power is on again.
When the user
Error password function The servo drive prompts entered
E rror Password (H02-30) is used, the | password error, and you need to
incorrect password entered is enter the correct password.
incorrect.

4.2.4 Fault Display

e The keypad displays the current or history faults and warnings. For analysis and rectification of
faults and warnings, refer to Chapter 8.

e 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.

e  Setin HOB-33 the history fault to be viewed. View HOB-34 to display the select fault or warning

codes.

e Set HO02-31 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

Er: indicates fault or warning in the servo drive

Current warning code

941: fault or warning code
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4.2.5 Monitoring Display

Group HOB: Displays the parameters for monitoring the running status of the servo drive.

Set H02-32 (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 HOB-

32.

For example, if H02-32 = 00, the keypad displays the value of HOB-00 when the servo motor speed

is not 0.

The HOB display is described as follows:

Function Parameter . . .
Code Name Unit Meaning Display Example
3000 RPM display:
=iy
Actual motor It displays the actual motor ===
HOB-00 RPM speed after round-off, in
speed . .
unit of 1 RPM. -3000 RPM display:
A
RN NN
3000 RPM display:
3000
Speed It displays the current = = =
HOB-01 rer;erence RPM speed reference of the
servo drive. -3000 RPM display:
A
o
100.0% display:
1rrrini
It displays the percentage | '_' '_’, '_’
HOB-02 Internal torque 0.1% of the actual motor output
reference torque to the rated motor 100.0% displav:
torque. -100.0% display:
-
(AN
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Function

Parameter

Code Name Unit Meaning Display Example
For example, if DI1 is low level
It displays the level states | and DI2 to DI9 are high level:
of the nine DI terminals: The binary value is 111111110;
The upper LED segment | 1, 51ye of HOB-03 read by the
ON indicates high level .
o background software is 510.
Monitored DI (expressed by "1").
onitore The ki isplay i foll :
HOB-03 states - The lower LED segment e keypad display is as follows
ON indicates low level o o7 Dis Dllez
(expressed by "0"). i i:i i:i i:)i i
HOB-03 value read by the é] 7
background software is a o : o
decimal number. High High High High High High High High Low
1 1 1 1 1 1 1 1 0
For example, if DO1 is low level
It displays the level states | and DO2 to DOS5 are high level:
of the five DI terminals: The binary value is 11110;
g,‘\f.“g?ertLEr? She?melm The value of HOB-05 read by the
indicates high leve background software is 30.
Monitored DO (expressed by 1).
onitore The ki d display i foll :
HOB-05 states B The lower LED segment © Keypad display 1s as Toflows
ON indicates low level DOSD(‘MDOBP‘OZDO1
(expressed by 0). : :i i:i i
HOB-05 value read by the 00:0 7
background software is a :ﬂo : o : o
decimal number. High High High High Low
1 1 1 1 0
1073741824 referent units
display:
1 0
« 1acCc
Absolute ot
it i SHIFT
position Reference It displays the curre.n't \
HOB-07 | counter (32- . absolute motor position - o= -
. . unit . » 1 1 109
bit decimal (reference unit). -5 | —, | —,
display) -
~/
SHIFT
13 A
! 101
1
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Function Parameter . . .
Code Name Unit Meaning Display Example
Encoder E o -
position ncoder position deviation | 10000 encoder units display:
deviation Encoder = Input position reference Y = —
HOB-15 . sum (encoder unit) — Total N REBEENEN|
counter (32- unit
. . encoder feedback pluses TLi0i0 00
bit decimal ) S SN A -
. (encoder unit)
display)
1073741824 encoder units
display:
1 0
« 1gc
Feedback It displays counts and SHIFT
HOB-17 pulse counter Encoder | displays the pulses fed - O =
(32-bit decimal unit back by the servo motor o [} _' [} '_’
display) encoder (encoder unit). 0 [} _' [} [}
-/
SHIFT
; A
/‘\ ' ' '
(N
429496729.5s display
[
w 1
Hold down
Total power- SHIFT
on time (32- It displays counts and — A ———
HOB-19 | . . 0.1s displays the total servo F11 1011
bit decimal drive power-on time = —, -, —, ,—,
display) P : - =
Hold down
SHIFT
N1 A
| L
I
10.00 V display:
11
AN
HOB-21 Al1 sampling 001V Itdlsplqysthevoltage of
voltage analog input 1.
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Function Parameter : . .
Code Name Unit Meaning Display Example
10.00 V display:
(rirnn
(NN
nzz A2 | g | s e legecs
g g input <. -10.00 V display:
- 1rinrni
AEANEN]
4.60 A display:
Phase current It displays the phase — - =
HOB-24 : 0.01 A | current effective value of Fi10010 1
effective value =) o
the servo motor. L ', '_' '_'
311.0 V display rectified from 220
VAC:
rr 0 1 1
It displays the DC bus I I R B N |
HOB-26 | Bus voltage 01V voItage of the main circuit,
that is, voltage between 537.0 V display rectified from
terminal . :
erminals P and ® 380 VAC
rr 1
I Y B Y |
4
27°C display:
Module It displays the temperature ———
HOB-27 | erature °C of the power module inside B |
P the servo drive. N ]
It sets the history fault to
be viewed.
0: Current fault 0: Current fault display
HOB-33 | Fault record - 1: Last fault (]
2: Last 2nd fault i
9: Last 9th fault
If HOB-33 = 0, HOB-34 = Er.941,
It displays the fault code the current fault code is 941.
Fault code of selected by HOB-33. Display:
HOB-34 | selected fault -
record When there is no fault, I~ ’—' 11 1
HOB-34 display is "Er.000". ,— '_ —' —, |
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Function Parameter : . .
Code Name Unit Meaning Display Example
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 5 1011 ]
_ running time when the = = =
Time stamp fault displayed in HOB-34 9
HOB-35 upon S occurs. SHIFT
displayed fault A
When there is no fault, . —, —, _, I
HOB-35 display is "0". En | —, | —,
-/
SHIFT
T, A
| 11
10
3000 RPM display:
It displays the servo :I AN
motor speed when the NN
Current motor fault displayed in HOB-34
HOB-37 | speed upon RPM oceurs.
displayed fault ] -3000 RPM display:
When there is no fault,
HOB-37 display is "0". NEEEEENE]
RN NN
It displays the winding
current effective value of 4.60 A display:
Motor phase U the servo motor phase U
HOB-38 | current upon 0.01 A | when the fault displayed in '-' ,-, ': ,-,
displayed fault HOB-34 occurs. oo
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.
HOB-39 | current upon 0.01 A | when the fault displayed in ,-, 11 I~ ,-,
displayed fault HOB-34 occurs. AN

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 I _' | 111
voltage of the main circuit '_’ _' | ', '_’
HOB40 Bus voltage v when the fault displayed in
- upon - . e
displayed fault HOB-34 ocours. 537.0 V display rectified from
When there is no fault, 380 VAC
HOB-40 display is "0".
rr 0 i
| R R B N |
It displays the high/
level state of the nine _
DI terminals when the HOB-41 = 431 display:
fault displayed in HOB-34
Input terminal oceurs. DI9 DI7 DI5 DI3 DI1
) ) The viewing method is the i i:i i:i
HOB-41 s’Fate upon same as that of HOB-03.
displayed fault
When there is no fault, o : o : o (:
HOB'41 diSplays that a” High High Low High Low High High High High
DI terminals is low level, 11 0 1 0 1 1 1 1
corresponding to the
decimal value 0.
4 It displays the high/
level state of the five
DO terminals when the .
HOB-42 = 15 display:
fault displayed in HOB-34 splay
o o}
Output oceurs. DO5D‘ 4003? | 2Do1
terminal The viewing method is the —
HOB-42 state upon ) same as that of HOB-05. 07 i i i i
displayed fault When there is no fault, L ° : —
HOB-42 displays that all o Hen Hanten ”'3“
DO terminals is low level,
corresponding to the
decimal value 0.
Position S
deviation Pos.it.ion defviation = Input 10000 reference units display:
counter (32- Reference position re erence sum
HOB-53 | pit decimal unit (referencfe unit) —kToItaI I ,—, ,—' ,—, ,—'
display) encoder feedback pluses | '-' ,-' ,-' ,-'

(reference unit)
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Function Parameter . . .
Code Name Unit Meaning Display Example
3000.0 RPM display:
HENENEN
w LI
J
SHIFT
A
o =l
. | il |
HOB-55 Actual motor 0.1 RPM It dlsplqys th.e actual motor
speed speed, in unit of 0.1 RPM. -3000.0 RPM display:
rrnr
o Ly
o)
SHIFT
A
= -
] _’
3000 RPM display:
It displays the position _, ,_, ,-, ,—'
. reference counter before -' | | | | | |
Real-time L o -’ et )t
input position | Reference divided or multiplied by
HOB-64 re?ererr:ce unit the electronic gear ratio. It
is irrelative to the current -3000 RPM display:
counter
servo state and control - = = =
mode. __"""'
g
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4.3 Parameter Setting

Parameter setting can be performed on the keypad. For details on the parameters, refer to Chapter 7.
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

)
MODE

Servo status display
Servo ready _’ ' '
gl
J
MODE

A
Function code —
groupdisplay | [_J 1 170
o

il

Function code
No. display

Parameter
value display

Parameter setting
completed

Lrm s
nuc
“J | J
MODE vSET ‘
LN annn,
nucCogrf
“J
SET
' DO‘\f\IN; '—‘ o)
’ '_‘, MODE

danfk

e MODE: Switch the display mode and return to the upper-level menu.

e UP/DOWN: Increase or decrease the value of the current blinking digit.

e  SHIFT: Shifting the blinking digit.

e  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).
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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.

1) 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
Auc.oU] [
N
ANMnna Last digit Display | 0 o o - o
,_, '_' ,_' '_‘ ,,_I{' blinking? LR "
lu\é l "SET
[ [ N7 Enter preset ,-' ,—' ,_' '_, '—'
,’J’ l__" J D ’I!' Set password passf/)vord '_, '_’ '_' '_, '_’
2 [ e
cr5Y | kel e Error

l Power-on again

Password Display _,‘ "—
take effect "Done" '_ D '-' -
l "MODE"
Return to
End HO02-30
display

*1: If the last digit does not blink, password protection is enabled. If the last digit blinks,

Note
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.

2) Canceling user password

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

4.5.1 Jog Running

& When using the jog function, set the S-ON signal inactive. Otherwise, this function
CAUTION cannot be used.

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

1) Operation method

Figure 4-7 Keypad operation of jog running setting

SEID R TT Y y DR
Power-on ' ' '—, '-,o , ,
Enter ‘HOD-11 S‘E?I'
setting interface '_' :' ,_' i&/’
"'SET" '-' ,_ ,_’ ,/-\'
Diszéaeye?i(tiﬁl)jog i S#FT/UP
11
4 Set d;' lay j ,-, /-u\, '-, '-,
speed ' ( ‘E?r
| ‘ ""UP/IIIDOWN" -' _ '-'
ir?cli?gelftl%g\]n?c?to‘r ,—, ,—, —,

energized and jog
function enabled

"SET"

A

Make motor rotate
forward/reverse (*2)

"UP/DOWN"

End

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.

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

1) 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.

a. Operation method

Figure 4-8 Forced DI signal setting procedure

Start

4

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

Y

Monitor DI levels via
HOB-03

End
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Relevant parameters:

Function | Parameter . : Effective
Code Name Setting Range Function Property Time Default

0: Disabled
1: Forced DI enabled,
forced DO disabled Select the .

Hop-17 | Foreed Dl ed DO enabled forced DIDO | P9 | jmmediate | 0

DO setting - rorced DL enabled, funci running

forced DI disabled unction.
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.

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 111111110, corresponding
to hexadecimal 1FE. Set HOD-18 to "1FE" on the keypad.

Figure 4-9 Setting HOD-18

|
—
T ey
-
=}
- oy,
T ey
-l-

'
- / !

1 1 1

-

1 1 0 | Level

DI9 DI8 DI7 DI6 DI5 D4 DI3 DI2 DI1
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

ﬁﬁﬁﬁi
000000000

0 CDo"0 T TDoYo o

DI1

High High High High High High High High Low
1 1 1 1 1 1 1 1.0
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b. 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.

2) 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.

A In applications where the servo motor drives the vertical axis, when the brake output
WARNING | 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.

a. Operation method

Figure 4-11 Forced DO signal setting procedure

Start

4

Set DO functions and
logics in group HO4

4

Set HOD-17to 2 or 3
to enable forced DO

4

Set HOD-19 to enable
forced DO functions

Y

Monitor DO levels via
HOB-05

\ 4
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.

Example:

If it is required that the DO1 function is invalid and functions allocated to DI2 to DI5 are valid, set as
follows:

"1" indicates DO function valid and "0" indicates DO function invalid, and the binary value is 11110,
corresponding to hexadecimal 1E. Set HOD-19 to "1E" on the keypad.
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Figure 4-12 Setting HOD-19

Nd

1 1 1

0 | Function

-

DO5 DO4 DO3 DO2 DO1

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

If the logics of all five DOs are low level active, DO1 is high level and DO2 to DO5 are low level, the
corresponding binary is 00001 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

DO4 DO2
DOS‘ DOS ‘ DO1

8888

4 Low Low Low Low High
o 0 0 o0 1

QQ
QQ

If the logics of all five DOs are high level active, DO1 is low level and DO2 to DO5 are high level,
the corresponding binary is 11110 and the value read from the background software is 30 (decimal).

The keypad display is as follows:

Figure 4-14 HOB-05 display when all DOs are high level active

DO4 DO2
D05 ‘ DO3 ‘ DO1

) 0 GHCH
0 00, ). 00, ]

O TCDO'0 TDOYo0 D

[
]

High High High High Low
11 1 1 0

b. 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.
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Chapter 5 Control Modes

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

Figure 5-1 Control block diagram of servo system

Servo drive
Reference input Position Current Motor
+ loop + Speed loop loop
) 5\ control ) control - control
Position Speed
Current
feedback feedback feedback
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. The position references can be input via external pulses or
internal position reference sum plus speed limit. 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.

This control mode is applicable to scenarios in which speed control is required or the host
controller outputs speed references to the servo drive during position control. An application
example is 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.
Torque references are input via digital setting, analog voltage, or 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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5.1 Basic Setting

Figure 5-2 Servo drive setting flowchart

Start

4

Check before
running

4

Power supply
connection

Jog

Parameter setting

Servo running

Servo stop

End

Check the wiring.
Check the environment and mechanical conditions.

Connect the power of the control circuit and main circuit.
Turn off the S-ON signal.

Perform jogging on the keypad.
Perform jogging via DI.

Perform jogging on the interface of the
InoDriveShop software.

Set the common parameters.
Set the relevant parameters in each control mode.

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

Turn off the S-ON signal.

Stop the servo drive upon a fault.

Stop the servo drive if the limit switch is reached.
Perform emergency stop.
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5.1.1 Check Before Running

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

Table 5-1 Checklist before running

Applicable | Item Activity
Wiring
5 1 The servo drive’s control circuit power input terminals L1C, L2C and main circuit
power input terminals R, S, T are connected correctly.
5 5 The main circuit output terminals U, V, W of the servo drive are properly connected
to the power cables U, V, W of the servo motor in correct phase sequence.
No short circuit exists in the main circuit power input terminals R, S, T and output
m] 3 . .
terminals U, V, W of the servo drive.
The signal wires of the servo drive are connected correctly. The external signal
] 4 . o . .
wires such as brake and limit switch are connected reliably.
] 5 | The servo drive and motor are grounded reliably.
6 The jumper between terminals R and D has been removed when the external
O
regenerative resistor is used.
] 7 | The cable tension is within the permissible range.
o 8 | The wiring terminals have been insulated.
Environment and mechanical conditions
No foreign objects, such as wire end or metal powder, which may cause short
] 1 circuit of the signal wire and power cables, exist inside and outside of the servo
drive.
5 2 The servo drive or external regenerative resistor is not placed on flammable
objects.
o 3 | Installation and shaft and mechanical connection are reliable.
m] 4 | The servo motor and connected machine are in conditions ready for running.

5.1.2 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.

e  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.

e |[f the keypad always displays "Nrd", rectify the fault according to the instructions in Chapter 8.
e |If the keypad displays the fault code, rectify the fault according to the instructions in Chapter 8.
2) Turn off the S-ON signal.

Set a DI terminal of the servo drive with function 1 (FunIN.1:S-ON, servo ON) and set the terminal
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logic, and then set this DI to inactive via communication with the host controller or external switch.

Relevant function No.:

No. AU Function Name Description
Symbol
Invalid: Servo motor disabled
FunIN.1 S-ON Servo ON
Valid: Servo motor enabled

5.1.3 Jogging

Perform jogging to check whether the motor can rotate properly without abnormal vibration or noise.
This operation can be performed via the keypad, two external Dls, or Inovance servo commissioning
software (InoServoShop). The motor jogs at the speed set in H06-04.

1) Jogging via the keypad

Switch to HOD-11 on the keypad to enter the jogging mode, and the keypad displays the default
jogging speed in H06-04.

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, H06-04 is restored to the default value without
storing the setting. For the operation and display, refer to section 4.5.1.

Relevant parameters:

Function Parameter Setting . . Effective
Code Name Range Unit Function Property Time Default
i i During
Hoe-04 | 29SPeed 14456000 | RpM | SOt thejogging Immediate | 100
setting value speed value. running
o 5
2) Jogging via DI
Note Jogging via Dl is permitted in any mode.

Set two external DI terminals respectively with functions FunIN.18 and FunIN.19. After setting the
jogging speed in H06-04, turn on the S-ON signal to perform jogging via DI.

Relevant function No.:

No. e Function Name

Symbol Description

Valid: Reference input

FuniN.18 | JOGCMD+ | Forward jog Invalid: Reference input stopped

Valid: Input reverse to reference direction

FuniN.19 JOGCMD- Reverse jog Invalid: Reference input stopped

3) Jogging via Inovance servo commissioning software

Enter the jogging interface of the Inovance servo commissioning software, set the jogging speed
in HO6-04, and click the S-ON button. Click the forward/reverse button on the interface to perform
forward or reverse running. After you exit the jogging interface and the jogging mode, H06-04 is
restored to the default value without storing the setting.
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5.1.4 Selection of Rotating Direction

Set H02-02 to change the motor rotating direction without changing the polarity of the input
reference.

Relevant parameters:

Function | Parameter . . Effective
Code Name Setting Range Function Property Time Default
. 0: CCW direction as
R’.otatllng the forward direction S.et the mqtor forward Power-on
H02-02 | direction o direction viewed from | At stop aqain 0
selection 1: CW direction as the | the motor shaft. 9

forward direction

The change of H02-02 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 H02-02.

5.1.5 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 H02-03
without changing the motor rotating direction.

Relevant parameters:

Function | Parameter . ) S
Sl Name Setting Range Function Property Time Default

Set the phase relationship of
output pulses

5
I N I R
0: Phase A Phase A
Output advancing PhaseB [ | [ L
hase B - 0 Power-
H02-03 |pulse p A advancing B by 90 At stop ) 0
on again

phase 1: Phase A
lagging phase B| PhaseA__ 1L

Phase B

A lagging B by 90°

5.1.6 Brake Setting

For detailed hardware descriptions of the brake, refer to section 3.4.5.
a. 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.
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Relevant function No.:

No. ALIEHO Function Name Description
Symbol
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.

b. 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/
CAUTION torque reference within the time of H02-09. Otherwise, reference loss or running error
may occur.

When the motor drives the vertical axis, the load 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 H02-10, the motor is still
energized to prevent the load from moving due to the gravity or external force.
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Figure 5-3 Brake time sequence at motor static

*‘1
ON
Servo ON (S-ON) OFF | OFF
| ON |
Motor energized OFF 3 OFF
| ON H:—:@‘lHoz-m
Brake output (BK) OFF : OFE
\ T

| <
* " <« ON (brake released) > *2

|
Brake trigger OFF (brake applied)' OFF

|
|
Position/Speed/ [

[
[
[
\
[
[
[
Torque reference |

|
|
|

H02-09 |

ON

OFF H OFF

Stop at zero speed

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 Chapter 1.

*3: The time interval from the moment when brake output becomes ON to the moment
when the command is input must be larger than H02-09.

*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 H02-10 after the brake output signal becomes OFF.

Relevant parameters:

Function| Parameter | Setting . . Effective
Code Name Range Unit Function Property Time Default
Set the delay time from the
Delay from moment when the brake output
brake output signal becomes ON to the .
H02-09 | ON to 0t0 500| ms |moment when the servo drive | PUNG 1o iate | 250
command receives the command. running
received If the brake output function (BK)
is not used, H02-09 is invalid.
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Function| Parameter | Setting . . Effective
Code Name Range Unit Function Property Time Default
Set the delay from the moment
when the brake output signal
Delay from (BK) becomes OFF to the
brake output 1to0 moment when the motor enters | pyring .
HO02-10 | OFF to motor 1000 | ™S |the de-energized state at motor running Immediate | 150

de-energized
in static state

static.

If the brake output function (BK)
is not used, H02-10 is invalid.

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

occur.

e The motor has decelerated to H02-11 when H02-12 time is not reached.

e The motor speed is still higher than H02-11 though H02-12 time is reached.

After the S-ON signal changes from OFF to ON, do not input a position/speed/torque
reference within the time in H02-09. Otherwise, reference loss or running error may

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:

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.

Figure 5-4 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 1
|
OFF } OFF
| | |
| ON ‘»,—‘«SOms
| |
OFF | . OFF
I
| |
*2" “ ON (brake released) g “*4\H02'12
T |
| |
| |
OFF (brake applied)' |1 OFF
| :»H«:*Q
o B
*3 [ [
e -
H02-09 } | }
| |
| dN |
OFF | OFF
‘ T
|
|
|
‘ *
— N* Ho2-11
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& *1: When the S-ON signal is turned on, the brake output signal becomes ON, and the
CAUTION motor becomes energized.

*2: For the delay time of the brake contact, see the motor specifications in Chapter 1.

*3: The time interval from the moment when brake output becomes ON to the moment
when the command is input must be larger than H02-09.

*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 H02-11 and H02-12. The motor enters the de-

energized state after a 50 ms delay after the brake output signal becomes OFF.

Relevant parameters:

Function Parameter Setting . . Effective
Code Name Range Unit Function Property Time Default
Set the motor speed
Motor speed threshold when the brake
threshold at output signal becomes OFF
0 to at motor rotatin During i
HO02-11 | brake output 3000 RPM 9. running Immediate | 30
OFF in rotating If the brake output function
state (BK) is not used, H02-11 is
invalid.
Set the delay from the
moment when the brake
Delay from output signal (BK) becomes
brake output OFF to the moment when the .
HO02-12 |OFF tomotor | ' ©© | ms |S-ON signal becomes OFF at| DUring |0 ine | 500
de-energized in 1000 motor rotating. running
rotating state If the brake output function
(BK) is not used, H02-12 is
invalid.

c. Brake time sequence in faulty state of servo drive

The servo faults are classified into class 1 faults (NO.1) and class 2 (NO.2). For details, refer to
Chapter 8. The brake time sequences in faulty state of servo drive includes two conditions:

For NO. 1 faults:

The brake output signal becomes OFF when one of the following conditions is met (same as the
brake time sequence at motor rotating in normal state of servo drive):

° The motor has decelerated to H02-11 when the H02-12 time is not reached.
e  The motor speed is still higher than H02-11 though H02-12 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 H02-10.
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5.1.7 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 regenerative resistor can be built-
in or external; the two must not be used together. The following table lists the specifications of the
regenerative resistor.

Table 5-2 Specifications of the regenerative resistor for the servo drive

Built-in Regenerative Resistor Min. Permissible Resistance of
Drive Model Resistance Power Pr Processing External Regenerative Resistor
(Q) (w) Power P, (W) (HO02-21)
IS600PS1R1I - - - 50
1IS620PS1R6I - - - 50
1IS620PS2R8I - - - 45
IS620PS5R5I 50 50 25 40
1IS620PS7R6I 20
25 80 40
IS620PS012I 15
IS620PT3R5I 100 80 40 80
IS620PT5RA4I 100 80 40 60
IS620PT8RA4I
50 80 40 45
IS620PT012]
IS620PT0171 35
IS620PT021I 40 100 50 o5
IS620PT026I 5
Note The models S1R6 and S2R8 do not have the built-in regenerative resistor. Users need
to prepare an external one themselves.

1) 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.
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Figure 5-5 Motor speed curve example with external load torque not existing

A
Motor speed
3000 RPM | — )
! Motor
J deceleration
! »
0 PR \ T e
Motor | | Time
deceleration | |
-3000RPM |- — — — — N\ \
< >

Motor reciprocating
movement period T

a. Energy calculation

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.

220 V:
Capacity Servo Motor Model Rotor Inertia J Braking Energy Max. Braking
\ errees tenen “ ) EO(J) from 3000 RPM | Energy Absorbed by
(W) ISMH"- - (107 kgm®) | to Static with No Load | Capacitor EC(J)
100 10B30CB 0.048 0.237 9
200 H1 (low inertia, | 20B30CB 0.163 0.806 9
40/60/80 cm
400 f|ange) 40B30CB 0.25 1.237 18
750 75B30CB 1.3 6.435 26
1000 H2 (low inertia, | 10C30CB 3.12 15.44 26
5 100/130 cm
1500 flange) 15C30CB 3.71 18.364 47
850 H3 (medium 85B15CB 15.5 76.725 26
inertia, 130/180
1300 cm flange) 13C15CB 21.8 107.91 47
400 H4 (low inertia, 40B30CB 0.667 3.301 18
750 | 60/80 cmflange) | 75p30cR 2.033 10.063 26
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380 V:
capacty Servo Motor Model Rotor Inertia Eozr)afﬁnrg Egg(;géPM Ene'\r/lgi/XAIs:)I:ngd by
(W) ISMH*- o J (107kam’) | ) Static with No Load | Capacitor EC(J)
1000 10C30CD 3.12 15.444 28
1500 15C30CD 3.71 18.3645 34
2000 | 1 iow inertia, | 20C30CD 3.06 15.147 50
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 | i3 (medium | 18C15CD 28 138.6 50
2900 | inertia, 130/180 | 29C15CD 57.2 283.14 50
4400 cmflange) | 44c15cD 90.8 449.46 81
5500 55C15CD 109.5 542.025 122
7500 75C15CD 143.1 708.345 122

If the total braking time T is known, whether an external regenerative resistor is required and the

power of the resistor can be calculated based on the flowchart and formula.
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b. Regenerative resistor selection

Figure 5-6 Regenerative resistor selection flowchart

A4

Start

A

Determine
reciprocating -
movement period T(s)

A

Determine motor speed|

(RPM)

A

Determine inertia ratio-

A

Calculate braking
energy Eo(J)

A

Determine capacitor |
absorbing energy Ec(J)

A,

Calculate required
regenerative resistor —
power Py,

Determine it based on
actual conditions

Determine it based on actual
conditions or read the value
from the InoDriveShop

See the inertia auto-tuning
descriptions in Chapter 7

_Jdx V2

182
J: Inertia ratio
V : Motor speed

Eo

Obtain the data from the
related table

2 x [(N+1) x Eo-Ec]
T

b=

Use e.xternall Yes No
regenerative resistor
Use .externgl Use built-in Not use regenerative
regenerative resistor Py regenerative resistor resistor
with 70% derated 9

End

The following part describes the process when the motor decelerates from 3000 RPM to 0 as an

example.

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

Determine whether to use the regenerative resistor and select the built-in or external one. Then, set
HO02-25 accordingly.

The resistor with aluminum case is recommended.

Relevant parameters:

Function | Parameter . . Effective
o NG Setting Range Function Property| " | Default

0: Built-in Set the
1: External, natural cooling | régenerative

resistor type

H02-25 Regeneratwe 2: External, forced air and the mode of Atstop |Immediate| 0
resistor type | cooling absorbing and

3: No resistor, using only relegsing the
capacitor 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-Ec]  2x[(4+1)x6.4-9]

- =23 W
b T 2

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-Ed] | 2X[(10+1)x64-9] _ _
= = = , =

b
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.
c. Connection and setting of regenerative resistor
e  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 H02-25 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 R, and D, and connect two ends of the resistor respectively to
terminals P and C.
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Figure 5-7 Connection diagram of external regenerative resistor

Remove the jumper between R and D,
and connect an external regenerative
resistor between Ryand C.

Not connected to
external regenerative
resistor terminals

E_J_Jlllm

For the wire size, refer to Chapter 3.

Based on the cooling mode of the regenerative resistor, set H02-25 to 1 or 2, and set the following
parameters.

Relevant parameters:

Function| Parameter Setting , . Effective
Code Name Range Unit Function Property Time Default
Pgrrmsable Display the permissible
minimum o .
. Model minimum resistance of At Model
HO02-21 |resistance of - . . -
. dependent the external regenerative | display dependent
regenerative .
. resistor.
resistor
5 Set the power of the
actually used external
regenerative resistor.
Power of )
external Note: . Model
H02-26 regenerative 11065535 W The power of the Atstop | Immediate dependent
resistor actually used external
regenerative resistor must
not be smaller than the
calculated value.
Set the resistance of the
actually used external
regenerative resistor.
Note:
Resistance The resistance of the
of external actually used external _ Model
H02-27 regenerative 1t01000 | Q regenerative resistor At stop | Immediate dependent
resistor must not be smaller than
the permissible minimum
resistance of regenerative
resistor in H02-21.
Otherwise, fault Err.922
will occur.
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& CAUTION

Set the power and resistance of the external regenerative resistor in H02-26 and
HO02-27 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 parameters:

Function| Parameter | Setting . . Effective
Code Name Range Unit Function Property Time Default
Set the heat dissipation
coefficient for the external
Resistor heat 0t regenerative resistor.
H02-24 | dissipation 100 % | The value is not larger than 30% | At stop | Immediate | 30
coefficient when natural cooling is used.
The value is not larger than 50%
when forced air cooling is used.
Note A larger resistor heat dissipation coefficient means better braking efficiency.

m  Using built-in regenerative resistor:

When Pb < Pa and Pb x T > EC, the built-in regenerative resistor is used. Set H02-25 to 0.

When using the built-in regenerative resistor, connect terminals R, and D with a jumper.

Figure 5-8 Connection of the built-in regenerative resistor

Check that the following parameters are set according to section 1.1.4.

Connect the jumper

between B, and D [‘

R J‘ﬁ@lﬂg
[ Tz L

/

000000000000 Q

OC00D000000QQ0O0Fr

|

I
e
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Relevant parameters:

resistor.

Function Setting . Effective
Code Parameter Name Range Function Property Time Default
Power of built-in Model |DisPlay the power of At Model
H02-22 . . the built-in regenerative . -
regenerative resistor | dependent . display dependent
resistor.
Resistance of built-in Model D|splaly the resmtange of At Model
H02-23 . . the built-in regenerative . -
regenerative resistor | dependent display dependent

m  Not using regenerative resistor:

When Pb x T < EC, no regenerative resistor is required, as the bus capacitor is sufficient to absorb
the braking energy. In this case, set H02-25 to 3.

2) 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 where the motor torque direction is opposite to the rotating
direction, 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.

Figure 5-9 Example of curve for external load torque existing

Motor output 0
torque

External
load torque

Motor 4

speed

A

\4

\/

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 211/60) = 225 W
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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

5.1.8 Servo Running

1) Turn on the S-ON signal.

When the servo drive is ready for running, the keypad displays "Run"; but if there is no reference
input, the servo motor is in locked state.

2) After a reference is input, the servo motor starts to rotate.

Table 5-3 Servo running operations

Applicable | No. Description

At first-time running, set a appropriate reference to make the motor run at low speed

. L and check the motor rotation is correct.

Observe whether the motor rotating direction is correct. If the motor rotating
] 2 | 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 HOB-00 and
o 3 | average load ratio in HOB-12 on the keypad or Inovance servo commissioning

software.

After checking the preceding running conditions, set relevant parameters to match
the actual conditions.

| 5 | Commission the servo drive according to the instructions in Chapter 8.

- 147 -



- 148 -

5 Control Modes

3) Power-on time sequence

Figure 5-10 Power-on time sequence

Control power Reset 200 to 400 *1 ON
L1C L2C OFF_,| e < 0 mme
o :
o ‘
Micro-processor Not | ‘
action  gperating'  |Initialization 2s Normal operating
—:‘—H
| >0s*2
Main power I
RS T OFF | ON
1 1200 ms
Servo ready N N
for RUN (Rdy) OFF "™ ON
‘ |
[
Servo ON (S-ON) OFF 1 >0s ON
|
[
(H02-18) + 3 ms
>
Motor energized OFF ‘ ON
[
\
\
Brake output (BK) OFF ON
|
[ )
) !
Brake contact OFF (brake applied) R ON (brake released)
[
N 'H02-09 *5
Position/Speed/ Reference absent ¢ ’
Torque reference : Reference present
T
Note *1: The reset time is determined by the +5V power setup time of the micro-processor.

*2: > 0s means that the time is determined by the main power connection moment.

*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 brake triggering delay time, see the motor specifications in Chapter 1.

*5: When DO function 9 (FunOUT.9:BK) is not used, H02-09 is invalid.
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4) Stop time sequence at warning or fault
a. NO. 1 fault: Coast to stop, keeping de-energized state

Figure 5-11 Time sequence of "coast to stop, keeping de-energized state" at NO. 1 fault

Fault occurs?  Normal About 0.1 to 3 ms Faulty

| <«
|
|
|
|
|

! 100RPM_
Absolute motor speed HO02-11 *2 set speed value § ppp

Motor energized  Energized De-energized

Servo alarm output Non-faulty Faulty state
state
Delay for HO2-12 *2
or speed smaller than H02-11 '*2
¢ »
Brake output (BK) D [ !
ON I OFF
Y
ﬂ_ui
T
| .
Brake contact ON (brake released) OFF (brake applied)
Note *1: For the brake triggering delay time, see the motor specifications in Chapter 1.

*2: When DO function 9 (FunOUT.9:BK) is not used, H02-11 and H02-13 are invalid.

b. NO. 2 fault (without brake): Coast to stop, keeping de-energized state

Figure 5-12 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
[
| 100 RPM

Absolute motor speed : 0RPM

I
Motor energized  Energized De-energized

Non-faulty

Servo alarm output state

Faulty state
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c. NO. 2 fault (without brake): Stop at zero speed, keeping de-energized state

Figure 5-13 Time sequence of "stop at zero speed, keeping de-energized state" at NO. 2 fault

(without brake)

Fault occurs?

Normal About 0.1 to 3 ms Faulty
4> "7
[
|
|
P
| |

Absolute motor speed ‘ 100 RPM
0 RPM

Motor energized

Stop at zero speed

Servo alarm output

|
|
Energized !
‘ De-energized
|
|
| ON
OFF OFF
I
I
Non-faulty
state Faulty state

d. NO. 2 fault (with brake): Stop at zero speed, keeping de-energized state

Figure 5-14 Time sequence of "stop at zero speed, keeping de-energized state" at NO. 2 fault (with

brake)

Fault occurs?

5 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
I
e —
Non-faulty!
state | Faulty state
I
I
|
| 0 RPM
I
I
| H02-10 *1
e
Energized : De-energized
"~ ON |
OFF OFF
|
I
ON I OFF
!
e
ﬂ_ui
ON (brake |
released) OFF (brake applied)

Note

*1: When DO function 9 (FunOUT.9:BK) is not used, H02-10 is invalid.

*2: For the delay time of the brake contact, see the motor specifications in Chapter 1.
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When NO.3 warnings occur in the servo drive, such as Er.900 (DI emergency braking), Er.950
(forward limit switch warning), and Er.952 (reverse limit switch warning), the servo drive stops
according to the following time sequence.

e. Limit switch warning, braking stop warning: Stop at zero speed, keeping position locking state

Figure 5-15 Time sequence at warnings that cause stop

Warning occurs?

Absolute motor speed

Stop at zero speed

Position lock state

Motor energized

Servo alarm output

Brake output (BK)

Brake contact

About 0.1
Normal About 0.1 to 3 ms Warmng to3ms Normal
<> —
‘ c
! [
I
! 100 RPM [
N T T T 0 RPM |
| | I
| ON |
I
OFF OFF ‘
| | |
|
I | ON
I
OFF I OFF
!
I
|
I
I
|
: \
: Energized !
I
‘ !
Non-warning Warning Non-warning
ON

ON (brake released)

The other warnings do not affect the servo 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 5-16 Time sequence at warnings that do not cause stop

Warning occurs?

Absolute motor speed

Motor energized

Servo alarm output

Brake output (BK)

Brake contact

g. Fault reset

Normal

Warning

Normal

Speed unchanged

About 0.1 to 3 ms

Non-warning

Energized

Warning

About 0.1 to 3 ms

< >
|

Non-warning

ON

Figure 5-17 Time sequence of fault reset

Servo ON (S-ON)

OFF

ON (brake released)

5 Fault reset

Servo alarm output

Motor energized

Stop upon fault

Brake output (BK)

Brake contact

Position/Speed/
Torque reference
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Disabled

|
/—\bout 3ms

«—>]

Err faulty state Rdy state

De-energized
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Stop upon
fault enabled

OFF

Energized

Stop upon fault
disabled

OFF (brake applied)

ON

2

Reference absent

|

H02-09 *3

ON (brake released)

Reference present



5 Control Modes

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 Chapter 1.

*3: When DO function 9 (FunOUT.9:BK) is not used, H02-09 is invalid.

5.1.9 Servo 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.

Table 5-4 Comparison of two stop modes

deceleration process is long.

Stop Mode Description
The servo motor is de-energized and decelerates to stop gradually. The deceleration
Coast to time is affected by the friction inertia and mechanical.
stop This mode features smooth deceleration and small mechanical impact, but the

Stop at zero quickly.
speed

The servo drive outputs the reverse braking torque and the motor decelerates to 0

This mode features quick deceleration but a larger impact.

Table 5-5 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 stops due to the following causes:

1) Stop at S-ON signal OFF

Set a DI terminal with the S-ON function, and disable this terminal.

Relevant parameters:

Function| Parameter

Code Name Setting Range

Function

Property Ef_:_tia;:;ve Default

0: Coast to stop, keeping
Stop mode at [de-energized state

S-ON OFF 4. Stop at zero speed,
keeping de-energized state

H02-05

Set the stop mode
of the servo motor
when the S-ON
signal is OFF.

At stop |Immediate 0
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2) Stop at fault occurrence

The stop mode varies according to the fault type. For fault classification, refer to Chapter 8.

Relevant parameters:

Function | Parameter . . Effective
Code Name Setting Range Function Property Time Default
0: Coast to stop, Set the motor stop mode
keeping de- when a NO.2 fault occurs.
Stop mode | energized state Note:
HO02-06 |at NO.2 ' At stop | Immediate 0
fault 1: Stop at zero When the brake is applied,
speed, keeping de- | the servo drive executes
energized state the value "1" forcibly.
Stop mode |0: Coast to stop,
HO02-08 |at NO.1 keeping de- Set the motor stop mode At stop | Immediate 0
. when a NO.1 fault occurs.
fault energized state

3) Stop at limit switch signal active

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 parameters:

Flénocssn Pa':le;rrr;zter Setting Range Function Property Ef_:_?;téve Default
0: Coast to stop, keeping
de-energized state
Stop mode at | 1: Stop at zero speed, jtitptrrforggtvovgen
HO02-07 |limit switch keeping position locking the limit switch At stop | Immediate 1
signal active |state . . .
5 signal is active.
2: Stop at zero speed,
keeping de-energized state

To prevent the work from falling when the limit switch signal is active in the vertical axis application,
set H02-07 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 5-18 Installation diagram of limit switch

Load j‘

Reduction
wheel

Motorj

FunIN.14:
P-OT

FunIN.15:
N-OT

Servo drive

DI

DI

To use the limit switch function, set two DI terminals of the servo drive respectively with function
14 (FunIN.14: P-OT, forward limit switch) and function 15 (FunIN.15: N-OT, reverse limit switch) to
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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 Descriotion
' Symbol Name P
When the mechanical movement is outside the movable range,
the servo drive implements the function of preventing the motor
FunIN.14 P.OT zvc\)lli';g?rd limit | from sensing the limit switch.
Invalid: Forward drive permitted
Valid: Forward drive inhibited
When the mechanical movement is outside the movable range,
the servo drive implements the function of preventing the motor
FunIN.15 N-OT Svtji\;g:se limit | from sensing the limit switch.
Invalid: Reverse drive permitted
Valid: Reverse drive inhibited

4) Emergency stop

Two methods of enabling the emergency stop function are supported:

Using DI function 34 (FunIN.34: EmergencyStop)

Using the auxiliary emergency stop function in HOD-05

Relevant function No.:

No. gl Function Name Description
Symbol
Valid: Position lock after stop at zero speed,
FunIN.34 | EmergencyStop | Emergency stop | feporting warning Er.900
Invalid: Current running state unaffected
Function | Parameter . . Effective
Code Name Setting Range Function Property Time Default
0: Keeping current | Seét whether to enable
. running state ]tche etmer%_incytStop Dur
) mergency unction. The stop uring .
HOD-05 stop 1: Enabled, stop mode is the same as running Immediate 0
mode determined in that at S-ON signal
H02-05 OFF.
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5.2 Position Control Mode

Reference unit: It means the minimum value the host controller input to the servo drive.

Encoder unit: It means that the value from the input reference processed with the electronic gear
ratio.

Figure 5-19 Block diagram of the position control mode

Speed
feedforward
Input position Position M
5 tor
reference reference : Position | ¢* - - Current o
g EleCtI’On.IC o S—, Deviation N Posmop Speed loop N loop M
gear ratio - - counter loop gain control
direction filter - control
Speed
feedback|
Speed
calculation

Frequency-
division output Encoder Encoder
< frequency-division

output

Set H02-00 to 1 on the keypad or Inovance servo commissioning software to enable the position
control mode.

Set the servo drive parameters based on the mechanical structure and specifications. The following
part uses the basic parameter setting to describe the position control mode.

Figure 5-20 Signal exchange between the servo drive and the host controller

Servo drive
~  Pulse input N
[ > . . Electronic Position
5 ‘ ‘ < Pulse input setting | gear ratio ¥ reference filter ’
PosDirSel input = Position reference direction selection >
INHIBIT input N
Host Pulselnhibit input | Pulse input inhibited g
controller . Position
regulator

ClrPosErr input Position deviation cleared

\ 4
\ 4

Frequency-division
pulse output -

] Frequency-division output

A A A

COIN output ) —
< Positioning completed
NEAR output /near

A
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5.2.1 Position Reference Input Setting

The position reference input setting includes position reference source, direction, and inhibition.

Figure 5-21 Block diagram of position reference input setting

Position
reference inhibited
FunIN.13

Position
reference direction
selection

Position
reference

Reference
being 0

Reference
direction reversed

1) Position reference source
Set the position reference source in H05-00.

Figure 5-22 Setting of position reference source

Pulse
input terminal
selection

Pulse
input inhibited
FunIN.37

Low-speed
pulse

High-speed o
pulse

0: Pulse input

Pulse Input
being 0

Step amount s 1: Step setting

HO05-05

Multi-position
reference enable
FuniIN.28

Multi-position function
parameters g
Group H11

2: Multi-position reference

Position
reference source
H05-00

v
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Relevant parameters:

FLénOC(:fn Pa’:lzr:ntzter Setting Range Function Property Ef_ll‘_?rcr:]t;ve Default
0: Pulse input | Set the position reference
Position 1: Step setting source. Pulse input is external
HO05-00 |reference ’ position reference, and step At stop | Immediate 0
source 2: Multi-position | reference and multi-position
reference reference are internal ones.

a. Pulse input as the source (H05-00 = 0)

Perform the following operations to obtain the correct pulse input format.

Figure 5-23 Setting flowchart of pulse input as the source

Start

A

Select the pulse
input terminal

Filter pulse input

A

Set pulse input
format

End

— — — — Pulse input terminal selection (H05-01)

Filter interference signals.
Filter time constant of low-speed

— — — — pulse input terminal (HOA-24) or

filter time constant of high-speed
pulse input terminal (HOA-30)

Direction + pulse

— — — —  Phase A + phase B quadrature pulse

CW + CCW
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m  Pulse input terminal

The servo drive provides two pulse input terminals.

Servo drive
2.4kQ
PULLHI| 35 2.4kQ
PULSE+] 41 Z%Q ]
L y PULSE-|43 * *:(
ow-spee
pulse position | 24kQ
reference 2 4K0
SIGN+ | 37 Zﬂo )
SIGN- |39 Hz:(
i "2} HPULSE+ 38
High-speed 1 / st a6 J>
pulse position .
reference
M 4 MH i\ HSIGN+ |42
- ’ / HSIGN- | 40 J>
V
GND |29
GND L — S ol

The low-speed pulse input terminal (PULSE+, PULSE-, SIGN+, SIGN-) receives differential input
(maximum frequency 500 kpps) and open-collector input (maximum frequency 200 kpps).

The high-speed pulse input terminal (HPULSE+, HPULSE-, HSIGN+, HSIGN-) receives only
differential input (maximum frequency 4 Mpps).

Relevant parameters:

Function| Parameter . . Effective
Code Name Setting Range Function Property Time Default
Pulse input | 0. | ow-speed terminals
H05-01 | terminal Setthe hardware |\ o0 | Immediate | 0
selection 1: High-speed terminals | Pulse input terminal.
For details on the circuit, refer to Chapter 3.
Table 5-6 Pulse input specifications
Pulse Type Magg;t:r:nlgj)ut Voltage Forward Current
High-speed pulse Differential signal 4 M 5V <25 mA
Differential signal 500 k 5V <15 mA
Low-speed pulse :
Open-collector signal 200 k 24V <15 mA
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m  Pulse input terminal filter

Set the filter time to filter the pulses from the low-speed/high-speed pulse input terminals to prevent

motor malfunction due to interference on the servo drive.

Relevant parameters:

Flén;:;'g” Parameter Name Sthrt]lgg Unit Function Property Ef;e;rcr:]tleve Default
Eg:gt:ﬂif low- Set the filter time Poweron

HOA-24 speed pulse inout 0 to 255 | 25 ns | constant of low-speed At stop aqain 30
teprminaF: P pulse input terminal. 9
Eg:gt:ﬂif high- Set the filter time Poweron

HOA-30 speed pulse ig ut 0 to 255 | 25 ns | constant of high-speed At stop aqain 3
t:rminaﬁ P pulse input terminal. 9

If the filter time constant is t;, and the minimum width of input signals is t.;,, the input signal and
filtered signal are as shown in the following figure. The filtered signal has a t- delay over the input

signal.

Figure 5-24 Waveform example of signal filtering

Signal width < f,
keeping original high
level after filtering

K< tr

Signal width < ¢,
keeping original low

<t level after filtering

4 Min. width of input signal < tyin

A

| v

o
>tF 1o
Input
signal
\
5 | ~
| ||
Filtered | ||
signal I N
‘w0l

\

I <

The filter time constant t- must meet the requirement: t; < (20%~25%)t .-

The recommended filter parameter setting based on the maximum frequency (minimum width) of

input pulses is described in the following table.

Table 5-7 Recommended filter parameter setting

Pulse Input Terminal | COesPonding

Maximum Frequency of

Recommended Filter Time

Function Code Input Pulses Constant (25 ns)
<167 k 30
Low-speed pulse HOA-24 167 to 250 k 20
input terminal

250 to 500 k 10

iah- 500kto 1M 5
H|gh spee.d pulse HOA-30

input terminal >1M 3

For example, if the time constant is set to 30, the actual filter time is 30 x 25 = 750 ns.
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m  Pulse input format

The servo drive supports three pulse input formats:

e  Direction + pulse (positive or negative logic)

e Phase A + phase B quadrature pulse, 4-frequency multiplication

e CW+CCW

Select the pulse input format appropriate for the host controller or other pulse output device.

Relevant parameters:

Function | Parameter . . Effective
Code Ve Setting Range Function | Property| ~ .~ ™ | Default

0: Direction + pulse, positive logic

1: Direction + pulse, negative logic | gglect the

Pulse input . Power-on
HOS-15 | ¢ at 2: Phase A + phase B quadrature |Pulse input | Atstop | =i 0
pulse, 4-frequency multiplication | format.
3: CW + CCW

The following table describes the maximum frequencies and widths of position pulses from different
terminals.

Table 5-8 Pulse input specifications

Max Min. Time Width/us
Input Terminal :
Frequency | 1 | t23 t3 t4 t5 t6
High-speed pulse input terminal 4 Mpps 0.125 | 0.125 | 0.125 | 0.25 0.125 0.125
Low-speed Differential input 500 kpps 1 1 1 2 1 1
pulse input
terminal agﬁ? collector 200kpps | 25 | 25 | 25 5 25 25

The rising time and falling time of position pulses must be smaller than 0.1 us.
Pulse frequency

Set the maximum position pulse frequency in HOA-09. If the actual input pulse frequency is larger
than HOA-09, Er.B01 will occur.

Relevant parameters:

St Parameter Name Setting Unit Function Property Effgctwe Default
Code Range Time
Maximum Set the maximum Power-on
HOA-09 | position pulse 100 to 4000 | kHz |frequency of external At stop a0ain 4000
frequency pulses. 9

b. Step setting as the source (H05-00 = 1)

& When the servo drive is in running state (S-ON signal active), the motor is in locked
CAUTION | state if the step reference function is invalid, and rotates if this function is valid.
After the H05-05 reference is executed, the function becomes invalid and the motor

enters the locked state.

Step setting running means that the servo drive runs according to the internal fixed speed until the
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displacement reference is completed. The setting flowchart is shown in the following figure.

Figure 5-25 Setting flowchart of step reference source

Start

\ 4

Motor speed V = 24 x
Set motor speed by setting| Electronic gear ratio (RPM)
electronic gear ratio

Must not exceed 1500 RPM.

\ 4

, - Target displacement of motor running
Set target displacement = HO05-05 x Electronic gear ratio

Enable step reference |- — — — — o Configure the DI terminal.
Enable FunIN.20.

\ 4

End

5 Figure 5-26 Motor running curve when H05-00 = 1
Vmotor (RPM)‘
1500 - — — — - i

24 x Electronic
gear ratio

»
»

0 PosStep

valid Time

Motor displacement (shaded area in the figure) = H05-05 x Electronic gear ratio (encoder unit)

e  Motor speed and electronic gear ratio

When the position reference source is step setting, the motor speed is set based on the
electronic gear ratio. The motor speed in this case must not exceed 1500 RPM.

Viotor = 24 X Electronic gear ratio (RPM)

e  Motor displacement:

When the position reference source is step setting, the position reference sum (reference unit)
is set in H05-05. Positive or negative of H05-05 value determines positive or negative of the
motor speed.
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Relevant parameters:

Function| Parameter | Setting . . Effective
Code Name Range Unit Function Property Time Default

Set the position reference
sum when H05-00 = 1.

H05-05 Step -9999 to Refergnce Positive or negative of the | At stop | Immediate | 50

amount 9999 unit | yalue determines positive

or negative of the motor
speed.

Step reference

When using step setting as the position reference source, set a DI of the servo drive with function
20 (FunIN.20:PosStep, step reference), and set the DI terminal logic.

Relevant function No.:

No Function Function Description
' Symbol Name P

In servo running state

Valid: Execute step reference set in H05-05, servo motor

FunIN.20 .
running

PosStep | Step reference

Invalid: Servo motor in locked state

FunIN.20 (Step reference) is edge valid. After executing the step position reference, the servo motor
enters the locked state. After FunIN.20 becomes valid again, the servo motor executes the position
reference set in H05-05.

c. Multi-position reference as the source (H05-00 = 2)

The servo drive supports multi-position running. It stores 16 position references; the displacement,
maximum running speed, and acceleration/deceleration time of each can be set. The waiting time
and switch mode between positions can also be set according to actual requirements. The setting
flowchart is shown in the following figure.
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Figure 5-27 Setting flowchart of multi-position reference

Start

\ Multi-position running mode: H11-00

Number of position reference profile: H11-01
Margin processing method: H11-02

Time unit: H11-03

Displacement reference type: H11-04

Start position of sequential running: H11-05

Set the multi-position
running mode

A

Set the multi-position

running curve - - — = - = = — = Set related parameters of each curve.

A

Set the elec.tronic I _ Set the motor displacement based on
gear ratio the electronic gear ratio.

A

Enable multi-position

— _ _ _ _ Configure a DI terminal with
reference

FunIN.28, and enable this function.

End
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m  Setting of multi-position running mode

Relevant parameters:

Function| Parameter . . Effective
Code Name Setting Range Function Property Time Default
0: Stop after
running single
cycle
H11-00 Multi-position | 1. Cyclic running | Set the switchover mode At stop | Immediate 1
running mode between positions.
2: DI switchover
3: Sequential
running
zlfurgt;ﬁiron Set the total number of
H11-01 P 1to 16 positions in displacement | At stop | Immediate 1
reference reference
profile '
Set the start position No.
0: Complete when the multi-function
Marai the remaining running recovers after a
argin distance pause
H11-02 | processing ’ At stop | Immediate 1
method 1: Start running Note:
again from 1st
position This parameter is valid
only when H11-00 # 2.
Set the unit of the
acceleration/deceleration
0: ms time and waiting time.
H11-03 | Time unit i At stop | Immediate 0
1s Note:
The waiting time is valid
only when H11-00 = 0 or 1.
0: Relative
Disol . displacement
ISplacement | reference i
H11-04 |reference Set the displacement At stop | Immediate 0
type 1- Absolute reference type.
displacement
reference
Set the start position No.
after first cycle of running
when H11-00 = 3.
Start position Note:
H11-05 | of sequential |0 to 16 H11-05 =0 or H11-05 > At stop | Immediate 0

running

H11-01: not cyclic.
H11-05 > 1:

The start position No. is
H11-05 value.
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Stop after running single cycle (H11-00 = 0)

Table 5-9 Descriptions of single-cycle running

Mode Description

Running Curve

e The servo drive stops at
one cycle- running.

e The servo drive
automatically switches to
the next position with a
larger No.

e The waiting time can be
set between positions.

e The multi-position
reference enable signal
(FunIN.28: PosInSen) is
level valid.

Speed
Vimas 1st position
Vo __2nd position
Sz
Time'
Waiting time

Vimax» Vamax: Maximum speeds of 1st and 2nd positions
S,, S,: displacements of 1st and 2nd positions

e The positioning completion signal is active after each position is
completed.

e [f the multi-position reference enable signal is turned off during
running, the servo drive discards the uncompleted displacement
and stops. After the stop process is completed, the positioning
completion signal is active.

e After the multi-position reference enable signal is turned on again,
the servo drive starts running from the corresponding position
according to H11-02 setting.

e If the S-ON signal is turned off during running of a certain position,
the motor stops according to the stop mode set in H02-05. After
the motor is stopped, the positioning completion signal is inactive.

e The DI logic change of position reference direction switchover
(FunIN.27: PosDirSel) during running of a certain position does not
affect the direction of this position running.

One-cycle running: The servo drive completes running the total number of positions set in HO1-01.
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Cyclic running (H11-00 = 1)

Table 5-10 Descriptions of cyclic running

Mode Description

Running Curve

The servo drive
repeats running from
the 1st position after
one-cycle running.

The servo drive
automatically
switches to the next
position with a larger
No.

The waiting time
can be set between
positions.

The cyclic running
mode remains when
the multi-position
signal (FunIN.28:
PosInSen) is active.

The multi-position
reference enable

signal (FunIN.28:

PosInSen) is level
valid.

Speed
V1max

1st position

2nd position

éSz\
44>LAAJ<47 Thné'

Waiting time

V2max

Vimax» Vamax: Maximum speeds of 1st and 2nd positions
S,, S,: displacements of 1st and 2nd positions

e The positioning completion signal is active after each position is
completed.

e [f the multi-position reference enable signal is turned off during running,
the servo drive discards the uncompleted displacement and stops. After
the stop process is completed, the positioning completion signal is
active.

e After the multi-position reference enable signal is turned on again, the
servo drive starts running from the corresponding position according to
H11-02 setting.

e |If the S-ON signal is turned off during running of a certain position, the
motor stops according to the stop mode set in H02-05. After the motor
is stopped, the positioning completion signal is inactive.

e The logic change of the position reference direction switchover
(FunIN.27: PosDirSel) during running of a certain position does not
affect the direction of this position running.
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DI switchover (H11-00 = 2)

Table 5-11 Descriptions of DI switchover

Mode Description Running Curve
A
Speed
PosInSen th PosInSen
valid . set to valid again
Vi max . position |
th position
Vy max — 7‘ yhp
I
I/ Sy
»
L.—J Time
Time range of
yth position

e The servo drive
continues running
when the position
No. is updated.

X, y: position No.; for the relationship between the position No. and the DI
terminal logic, see H11-01.

e The position No. is S,, S,: displacements of xth and yth positions

determined by the e The positioning completion signal is active after each position is
DI terminal logic. completed.

e The time interval e If the multi-position reference enable signal is turned off during running,
between positions the servo drive completes the remaining displacement, and outputs the
is determined by positioning completion signal.

the delay time
command from the
host controller. e 1. The position No. cannot be switched over before the xth displacement
is not completed.

e The position No. is switched over according to the following sequence:

e The multi-position

reference enable e 2. During running of the xth displacement or after positioning is

signal (FunIN.28: completed, set the multi-position reference enable signal inactive and

PosInSen) is level switch over x to y (the servo drive executes the xth displacement again if
5 valid. X=y).

e 3. After the xth displacement is completed, the servo drive executes the
yth displacement if you set the multi-position reference enable signal
active.

e |f the S-ON signal is turned off during running of a certain position, the
motor stops according to the stop mode set in H02-05. After the motor is
stopped, the positioning completion signal is inactive.

e The logic change of the position reference direction switchover
(FunIN.27: PosDirSel) during running of a certain position does not
affect the direction of this position running.

When the multi-position running mode is DI switchover, set four DI terminals with functions 6 to 9
(FunIN.6:CMD1 to FunIN.9:CMD4, multi-reference switchover) and set the terminal logic.
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Figure 5-28 Multi-position time sequence

Speed A
reference

V L

1st position

CMD4 0

PosDirSel

PosInSen *

COIN | ‘

Note

effective signal width is at least 0.25 ms.

*1: Area for position No. switchover, that is, the previous position reference is issued,
and the PosInSen signal for the next position becomes active again.

*2: This signal remains active for at least 3 ms when the low-speed DI terminal is used.

*3: The PosInSen signal is level valid. When using a low-speed DI terminal, ensure the
effective signal width is at least 3 ms; when using a high-speed DI terminal, ensure the

Relevant function No.:

No. Function Function Name Description
Symbol
FunIN.6 | CMD1 Multi-reference | The position No. is a 4-bit binary value, and the relationship
uniN. switchover 1 between CMD1 to CMD4 and the position No. is listed in the
. following table.
FunIN.7 CMD2 Mu'ltl-reference
switchover 2
FunIN.8 | CMD3 Mu-ltl—reference
switchover 3
FunIN.9 CMD4 Multi-reference

switchover 4

The DI terminal logic is level valid. The signal is 1 when the
input level is valid, and 0 when the input level is invalid.
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Sequential running (H11-00 = 3)

Table 5-12 Descriptions of sequential running

Mode Description Running Curve

e The servo drive stops
after one-cycle running
(H11-05 = 0 or H11-05 >
H11-01).

Viume Vomax: Maximum speeds of 1st and 2nd positions

e Cyclic running is
supported, with
continuing from position | e The positioning completion signal is active after each position is

S,, S,: displacements of 1st and 2nd positions

No. set in H11-05. completed.

e The servo drive e |f the multi-position reference enable signal is turned off during
automatically switches running, the servo drive discards the uncompleted displacement
to the next position with and stops. After the stop process is completed, the positioning
a larger No. completion signal becomes active.

e There is no waiting time | e After the multi-position reference enable signal is turned on again,
between positions. the servo drive starts running from the corresponding position

e The multi-position according to H11-02 setting.

reference enable signal e |f the servo ON signal is turned off during running of a certain
(FunIN.28: PosInSen) is position, the motor stops according to the stop mode set in H02-
level valid. 05. After the motor is stopped, the positioning completion signal
becomes inactive.

e The logic change of the position reference direction switchover
(FunIN.27: PosDirSel) during running of a certain position does not
affect the direction of this position running.

When the multi-position function is used, a terminal must be set with function 28 (FunIN.28:PosInSen,
multi-position reference enable); for the setting method, see the descriptions of group HO3.

After each position reference is executed, the positioning completed signal (COIN) becomes
active. To use this signal to check whether a position is completed, set a DO terminal with function
5 (FunOUT.5:COIN, positioning completed); for the setting method, see the descriptions of group
HO04.

Ensure that the S-ON signal is active during running of each position. Otherwise, the servo drive
immediately stops according to the stop mode set in H02-05, and the positioning completed signal
(COIN) becomes inactive after the servo drive is stopped.

In non-DI switchover mode, if S-ON signal is active and the multi-position function is disabled during
the running of a certain position, the servo drive cancels the displacement command not sent and
stops. The positioning completed signal (COIN) becomes active after the servo drive is stopped.
After the multi-position function is enabled again, the start position No. is determined by H11-02.

m  Setting of multi-position running curve

The servo drive provides 16 position references, and the displacement, maximum running speed,
and acceleration/deceleration time of each can be set. The following descriptions take the 1st
position as an example.
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Relevant parameters:

Function| Parameter . . . Effective
Code Name Setting Range Unit Function Property Time Default
Set the sum .
1st -1073741824 | Reference o During .
H11-12 | Jisplacement |to 1073741824 |  unit | O 1StPOsition 1 ing | IMmediate | 10000
reference.
Maximum Set the maximum
H11-14 [N 1 to 6000 RPM |Tunning speed During | vediate | 200
speed of 1st of the 1st running
displacement displacement.
Set the time for
Acceleration/ the servo motor
Deceleration to change from During .
H11-15 time of 1st 0 to 65535 ms(s) 0 RPM to 1000 running Immediate 10
displacement RPM for the 1st
displacement.
Waiting time tSine"nte”;?teV\;altmg Durin
H11-16 | after 1st 0 to 10000 ms(s) . "9 mmediate 10
. completion of 1st | running
displacement .
displacement.

The actual motor running curve according to the preceding setting is shown in the following figure.

Figure 5-29 Motor running curve of 1st displacement

A
Motor speed

Max. running ~ — —

speed H11-14

Motor displacement:

(H11-12) x Electronic gear ratio

/

Actual time t of accelerating to H11-14:

— — >
Accel./ Waiting time  Time
Decel. Time t H11-16
_(H11-14)
t—i1000 x (H11-15)

For the parameter setting of the other 15 displacements, refer to Chapter 7.

Multi-position reference signal enable

When using multi-position reference as the position reference source, set a DI of the servo drive
with function 28 (FunIN.28:PosInSen, multi-position reference enable), and set the DI terminal logic.
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Relevant function No.:

No. IS Function Name Description
Symbol

Invalid: Disabled, servo motor in locked state
Valid: Enabled
Multi-position Note:

FuniN.28 | PosinSen | reference When H11-00 = 0, 1, 3, the logic of the DI terminal with the
enable . . .
PosInSen signal is level valid.

When H11-00 = 2, the logic of the DI terminal with the
PosInSen signal is edge change valid.

2) Position reference direction

A DI terminal is used to change the position reference direction and further the motor direction. Set
a DI terminal of the servo drive with function 27 (FunIN.27:PosDirSel, position reference direction
selection), and set the terminal logic.

Relevant function No.:

No. Function Function Name Description
Symbol

Valid: Actual position reference direction same as given

iti position reference direction
FunIN.27 | PosDirsel | - osition reference
direction selection | |nvalid: Actual position reference direction opposite to

given position reference direction

The actual motor direction is related to the rotating direction in H02-02, positive/negative of position
reference, position reference direction (FunIN.27).

Table 5-13 Motor rotating direction

5 HO202 | retaronce | FUNINZT A
0 + Invalid Counterclockwise
0 + Valid Clockwise
0 - Invalid Clockwise
0 - Valid Counterclockwise
1 + Invalid Clockwise
1 + Valid Counterclockwise
1 - Invalid Counterclockwise
1 - Valid Clockwise

3) Position reference inhibited

The servo drive provides the position reference inhibited function (FunIN.13: Inhibit) and pulse input
inhibited function (FunIN.37:Pulselnhibit).

Position reference inhibited function

The servo drive forces all position references to zero and does not respond to any internal or
external position reference, and make the motor in position lock state. In this case, the servo drive
can be switched over to other control modes.
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When this function is enabled, the input position reference counter (HOB-13) continues to count the
position references; when this function becomes disabled, the servo drive does not respond to the
references counted earlier.

To use this function, configure a DI terminal of the servo drive with function 13 (FunIN.13: Inhibit,
Position reference inhibited), and set the terminal logic. The high-speed DI terminal (DI8 or DI9) is
recommended.

Figure 5-30 Waveform example of position reference inhibited function
Input

position
reference

Inhibit ON OFF ON

\ \
| |
Position reference | |
actually responded to ‘ |

Relevant function No.:

No Function Function Description
’ Symbol Name P

Invalid: The servo drive responds to position references in

Position position control mode.

FunIN.13 Inhibit | reference
inhibited Valid: The servo drive does not respond to any internal or external

position reference in position control mode.

b. Pulse input inhibited function

The servo drive forces pulses to zero and does not respond to pulses input from the pulse input
terminal, but responds to position references of other sources. In this case, the servo drive can be
switched over to other control modes.

When this function is enabled, if the position reference source is still pulse input in position control
mode and the pulse input terminal continues to input pulse signals, the input position reference
counter (HOB-13) continues to count the pulses, but the servo drive does not respond to them.
If the position reference source is other forms, the counter in HOB-13 continues to count the position
references, and the servo drive executes these references.

To use this function, configure a DI terminal of the servo drive with function 37 (FunIN.37:
Pulselnhibit, pulse input inhibited), and set the terminal logic. The high-speed DI terminal (DI8 or
DI9) is recommended.
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Figure 5-31 Waveform example of pulse input inhibited function

External pulse
position reference

Internal pulse
position reference

Pulselnhibit ON OFF *q ON

A E—

|

| |

| |

Actual pulse ‘ ‘

position reference
Note *1: When using a low-speed DI terminal, ensure the delay from input to response of DI

terminal signal is at least 3 ms; when using a high-speed DI terminal, ensure the delay
is at least 0.25 ms.

Relevant function No.:

Function Function

No. Symbol Name Description
When the position reference source is pulse input (H05-00 =
. 0) in the position control mode:
Pulse input

FuniN.37 | Pulselnhibit inhibited Invalid: Respond to pulse input

Valid: Not respond to pulse input

5.2.2 Electronic Gear Ratio

& The electronic gear ratio must be within the following range:
CAUTION

0.001 x Encoder resolution < B 4000 x Encoder resolution

10000 A 10000

Otherwise, Er.B03 is detected, indicating electronic gear ratio setting incorrect.

Incorrect electronic gear ratio setting causes running errors. Set it again in servo
drive stop state.

1) Electronic gear ratio

In position control mode, the input position reference (reference unit) defines the load
displacement; the motor position reference (encoder unit) defines the motor displacement.
The electronic gear ratio is used to indicate the relationship between input position reference and
motor position reference.

By dividing (electronic gear ratio < 1) or multiplying (electronic gear ratio >1) the electronic gear
ratio, the actual motor rotating or moving displacement within the input position reference of one
reference unit can be set.
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Reference unit: It means the minimum value the host controller input to the servo drive.

Encoder unit: It means that the input reference processed with the electronic gear ratio.

2) Setting flowchart of electronic gear ratio

The electronic gear ratio varies according to the mechanical structure. Set it according to the
following flowchart.

Figure 5-32 Setting flowchart of electronic gear ratio

Start

Check mechanical
parameters

Check the encoder

resol

ution

Check t

he load

displacement for one
position reference

Calculate the position
references required for one

load shaft

revolution

4

Calculate electronic gear
ratio

A 4

Set related

parameters

End

Check the reduction ratio, ball screw lead,
gear diameter in gear transmission and belt
pulley diameter in belt pulley transmission,
etc.

Check the encoder resolution of the
servo motor.

Check the parameters such as
mechanical specifications and positioning
precision, and determine the load
displacement corresponding to one
position reference of the host controller.

Calculate the position references required for
one load shaft revolution based on the
mechanical parameters and load displacement
for one position reference.

Electronic gear ratio:

B Encoder resolution . .
— = x Reduction ratio
Position references for one load
shaft revolution (reference unit)

Set related parameters based on the electronic
gear ratio.
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The method of parameter setting is shown in the following figure.

Figure 5-33 Setting the electronic gear ratio

Electronic gear ratio
switchover condition

H05-39

Electronic gear
ratio switchover
FunIN.24

|

Electronic
gear ratio 1

Electronic
gear ratio 2

Encoder unit
H05-02

Note

When H05-02 # 0:

B Encoder resolution

Electronic gear ratio — =
A

H05-02

In this case, electronic gear ratio 1 and electronic gear ratio 2 are invalid.

3) Relevant parameters

a. Setting of electronic gear ratio

Relevant parameters:

(denominator)

Function| Parameter Setting . , Effective
Code Name Range Unit Function Property Time Default
Pulses per Set the number of pulses
0to . Power- .
HO05-02 | one motor P/r |required for one motor .| Immediate 0
. 1048576 . on again
revolution revolution.
Electronic .
H05-07 |gear ratio 1 | | © . |Setthe numerator of During 1, 1ediate | 1048576
1072741824 electronic gear ratio 1. running
(numerator)
Electronic 1to Set the denominator of Durin
HO05-09 | gear ratio 1 - . . "9 | |mmediate | 10000
. 1073741824 electronic gear ratio 1. running
(denominator)
Electronic 1to Set the numerator of During
HO5-11 |gearratio 2| 414747,16041" | electronic gear ratio 2. running Immediate | 1048576
(numerator)
Electronic 1to Set the numerator of During
HO5-13 |gearratio 2 | 4475741804 1" | electronic gear ratio 2. running Immediate | 10000
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b. Setting of electronic gear ratio

& Due to large difference between two electronic gear ratios, the motor speed fluctuates
CAUTION greatly during the switchover. Use the first-order low-pass filter function (H05-04) to
make smooth switchover of position references.

When H05-02 = 0, electronic gear ratio switchover is supported. Determine whether switchover is
necessary based on the mechanical running conditions and set the switchover conditions. Only one
electronic gear ratio is effective at a moment.

Relevant parameters:

Function| Parameter . . Effective
Code N Setting Range Function Property Time Default

Electronic 0: Switchover if position | set the electronic

g | gear ratio reference = 0 and the gear ratio .
H05-39 | [ Jitchover | duration reaches 2.5 ms | switchover Atstop | Immediate | 0
condition 1: Real-time switchover | conditions.

Set a DI terminal of the servo drive with function 24 (FunIN.27:GEAR_SEL, electronic gear ratio
switchover), and set the terminal logic.

Relevant function No.:

Function

No. Symbol Function Name Description
i i Invalid: Electronic gear ratio 1
FunIN 24 GEAR_SEL Elgctronlc gear ratio
switchover Valid: Electronic gear ratio 2

The selected electronic gear ratio is described in the following table.

Table 5-14 Selection of electronic gear ratio

) i 3
HO5-02 H05-39 LEVEl| @ D1 St e vk Electronic Gear Ratio
FunIN.24
Invalid M
HO5-09
0
Valid _HO5-11
HO05-13
0
. H05-07
Invalid —_—
HO5-09
1
HO05-13
1 to 1048576 ; -

Resolution of serial encoder = 2n(P/r), where "n" is the bits of the serial encoder.
For example, resolution of Inovance 20-bit serial encoder = 2°°(P/r) = 1048576(P/r).
Resolution of quadrature incremental encoder = Encoder PPR x 4

For example, resolution of Inovance quadrature 2500-PPR incremental encoder = 10000(P/r).
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4) Calculation of electronic gear ratio

The following figure shows the relationship between the position reference (reference unit), load

displacement, and electronic gear ratio.

Figure 5-34 relationship between the position reference (reference unit), load displacement, and

electronic gear ratio.

Position reference
Position reference (reference unit) B (encoder unit)

Reduction | | Machine

+ | Servo
Position reference sum: P(P) A _ drive
position reference Frequency: f (Hz) Electronic
gear ratio osition feedback

(encoder unit)

mechanism [ | and load

Reduction ratio Load displacement: L
Load speed: V.

Resolution of 20-bit serial encoder:
Ps=1048576(P/r)

Take the load ball screw in linear movement as an example. Assume that the lead is pg (mm),

encoder resolution is Pg, and reduction ratio is R.

Figure 5-35 Ball screw diagram

Reduction Load
wheel
A

Motor ———— C Ball screw
L Ps
\ n revolutions of load shaft

Reduction ratio R =
m revolutions of motor shaft
Encoder resolution Pg
S e Known that a pulse of the servo drive corresponds to load displacement AL (mm):

AL
When the mechanical displacement i AL, correspondingly the load shaft rotates "ps

revolutions and the motor shaft rotates Pe * R

B _AL 1
Then, A pa ¥ R XFo
B _ AL 1

Electronic gear ratio A~ Ps ~ R

revolutions.

e The load displacement L(mm) and position reference sum P(P) are known.

When the mechanical displacement is L, correspondingly the load shaft rotates TLB revolutions
and the motor shaft rotates TLB X LR revolutions.
xB =L, 1 ype

Then, PXA TR AR
1

] B _ L 1
Electronic gear ratio 5 = ps X R XPeX -

e The load moving speed V, (mm/s) and position reference frequency f (Hz) are known.

Load shaft rotating speed: % (r/s)

Motor speed: wm =% X% (r/s)

. . " . . B
Relationship between position reference frequency, electronic gear ratio and motor speed: fx—z—=vu X P
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Step

Electronic gear ratio % = %
5) Setting example of electronic gear ratio
Figure 5-36 Setting example of electronic gear ratio
Mechanism

ltem

Ball Screw Transmission

Belt Pulley Transmission

Rotating Load

Mechanical
parameters

Reduction ratio R: 1/1
Lead: 0.01 m

Reduction ratio R: 5/1

Diameter of belt pulley: 0.2
m

(circumference: 0.628 m)

Reduction ratio R: 10/1

Load rotating angle for one
load shaft revolution: 360°

Encoder
resolution

20 bit = 1048576 P/r

20 bit = 1048576 P/r

20 bit = 1048576 P/r

Load
displacement
to one
position
reference
(reference
unit)

0.0001 m

0.000005 m

0.01°

Position
references
required for
one load shaft
revolution
(reference
unit)

0.628

——————— = 125600
0.000005

360
0.01

= 36000

Calculation

B _ 1048576 1

X
A 100 1

B _ 1048576 5

X
A 125600 1

A 36000 1

B _ 1048576 N 10

Setting

H05-07 = 1048576
H05-09 = 100

H05-07 = 5242880
H05-09 = 125600

H05-07 = 10485760
H05-09 = 36000

5.3.2 Position Reference Filter

This function filters the position references (encoder unit) divided or multiplied by the electronic gear
ratio. It involves the first-order filter and moving average filter.

It is applicable to the following conditions:
Acceleration/Deceleration is absent on the position references from the host controller.
The pulse frequency is too low.

The electronic gear ratio is larger than 10.
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Relevant parameters:

Function| Parameter Setting . . Effective
Code Name Range Unit Function Property Time Default
) Set the time constant of
Time constant 0to first-order low-pass filter for
HO05-04 | of first-order ms " P Atstop |Immediate| 0.0
) 6553.5 position reference (encoder
low-pass filter .
unit).
) Set the time constant of
Time constant 0to moving average filter for
H05-06 |of moving ms " 9 9 Atstop |Immediate| 0.0
! 128.0 position reference (encoder
average filter )
unit).
Note This function has no effect on the displacement (position reference sum).

If the setting is excessive, the response delay may be too large. Set the filter time
constant based on actual conditions.

Figure 5-37 First-order and moving average filter of rectangular position reference

Figure 5-38 First-order and moving average filter of trapezoid position reference

Position
reference

Position
reference

A

a: Input position reference

c: First-order filter

b: Mean filter

a: Input position reference

c: First-order filter

b: Mean filter

Time
3t
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5.2.4 Position Deviation Cleared

Position deviation = Position reference — Position feedback (encoder unit)

This function enables the servo drive to clear the position deviation when certain conditions are met

(H05-16).

Relevant parameters:

Function

Parameter

Effective

2: When S-ON is turned off
and the CIrPosErr signal is

input from DI

Code Name Setting Range Function Property Time Default
0: When S-ON is turned off or
a fault occurs
1: When S-ON is turned off or foe;(;rilieons for
H05-16 |Clear action |a fault occurs At stop | Immediate 0

clearing position
deviation.

When H05-16 = 2, set a DI terminal of the servo drive with function 35 (FunIN.35:CirPosErr,
position deviation cleared), and set the terminal logic. The high-speed DI terminal (DI8 or DI9) is
recommended.

Relevant function No.:

No. Function Function Name Description
Symbol
it iati Valid: Position deviation cleared
FunIN.35 | CIrPosErr Position deviation
cleared Invalid: Position deviation not cleared

Table 5-15 Setting of position deviation cleared

Setting Clear Conditions Clear Time
The position deviation is cleared when the SeVOON - gy ServoON
H05-16 = 0 | S-ON signal is turned off or the servo state OFF
is not "run". Clear
The position deviation is cleared when Sevo ON - ggpp S€rvo ON
HO05-16 = 1 | the S-ON signal is turned off or a fault or fault
warning occurs. Clear
DI DI valid DI
invalid invalid
I Clear
When position deviation is cleared when the
S-ON signal is turned off or the DI terminal . .
. . L . . (Rising edge valid)
HO5-16 = 2 | With this function is logic valid.
The recommended logic is edge change DI valid
valid. Dl invalid DI invalid
I Clear
(Falling edge valid)
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5.2.5. Frequency-Division Output

The frequency-division output function outputs the position reference pulses or encoder feedback

In full closed-loop control mode, the frequency-division output function cannot be
used, and the frequency-division output terminal is used as the input terminal of

external scale signal.

In applications requiring high precision of Z signal frequency-division output, the
effective change edge of Z signal is recommended.

HO05-41 = 0: The effective change edge is falling edge.

HO05-41 = 1: The effective change edge is rising edge.

position references as A/B phase quadrature pulses.

Figure 5-39 Schematic diagram of frequency-division output

CN1
A ous I
| PULLHIJ 35 2.4kQ |
! : PULSE# 41 000
, Low spe.e.d PULSE-J43 = !
| pulse position 24KkQ |
. reference SIGN+[37 2000 Pulse
| SIGN-139 > input
| |
‘ GND ;947 ‘
" High- HPULSE+}38 !
| High-speed [ se o |
: pulse positiony s ion Tao :
. reference | HsiGN-Jao | >— ‘
| |
| |
- _ s |
5 CN2
H .| Encoder | |
U "] feedback
Encoder
. H05-17
(@
u
Motor v
W

When pulse synchronous tracking of the multi-axis servo is required, pulse synchronous output
(HO5-38 = 1) is recommended; when the host controller provides closed-loop feedback, encoder

Servo drive
Internal processing
of drive
Servo pulse
output source
H05-38 Host

CN1 controller

| -————F--—--—-- e

| ‘ 21 PAO+ ( !

o' ! l 2fpro- [ [ > |

25} PBO+

‘ |

| - =xfeeo | >

‘ [ 13)Pzo+ |

‘ ! 24lpzo- ([ [ > |

| Frequency | ! % Y |

| -divisiopﬁg 2JGND S GND :

| output ! |

‘ |

‘ |

! } 44} PZ-OUT |

} @ GND |

0 | GND :

S e

frequency-division output (H05-38 = 0) is recommended.

The servo drive provides one frequency-division terminal, described in the following table.
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Phase Terminal Output Format MaXimll:J:zq?J:tr?;; Pulse
Phase A pulse PAO+, PAO- Differential output 2 Mpps
Phase B pulse PBO+, PBO- Differential output 2 Mpps
Phase Z pulse PZO+, PZO- Differential output 2 Mpps
PZ-OUT GND Open-collector output 100 kpps
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When using the frequency-division output function, set the output pulse source (H05-38), phase

(H02-03), resolution (H05-17), and phase Z pulse polarity (H05-41) according to requirements.

When the output source is encoder frequency-division pulse (H05-38 = 0), the phase A/B output
pulses per motor revolution are determined by H05-17; phase A/B pulse width T is determined by
the motor speed, and phase Z is synchronous with phase A and its width is T; Z signal is output

once per motor revolution.

Table 5-16 Pulse diagram of encoder frequency-division output (H05-38 = 0)

H02-03

H05-41

Pulse Output Diagram of Forward

Pulse Output Diagram of

Phase B advancing phase A by

(output pulse | (output polarity RUN Reverse RUN
phase) of Z pulse)
Phase A _r%‘_‘_ PhaseA _ 1 [
Phase B m Phase B M
Phase Z '_' Phasez [
Phase A advancing phase B by Phase B advancing phase A
20° . by 90°
0
Phase A _|—|_,—‘_ Phase A T
Phase B ! ‘ Phase B _I_\_I_:_\_;_
Phase Z —' '— PhaseZ ——————
Phase A advancing phase B by Phase B advancing phase A
90° by 90°
Phase A Sy IS gy Phase A 1
Phase B m PhaseB __ Ll 1
Phase Z 4'_‘_ Phase Z 4'_‘_
Phase B advancing phase A by Phase A advancing phase B
90° by 90°
1
Phase A _|_|_,_‘_ Phase A _|_|_’_‘_
Phase B _I_I_I_:_I_;_ Phase B m
PhaseZz ———|__ [~ Phasez —_[—

Phase A advancing phase B

90° by 90°
Relevant parameters:
Function | Parameter Setting . . Effective
Code Name Rangs Unit Function Property Time Default
0: Phase A
Outout advancing Set the phase
P phase B relationship between Power-
H02-03 | pulse - At stop . 0
phase 1: Phase A phase A pulse and phase on again
lagging phase B pulse.
B
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Function | Parameter Setting . . Effective
Code Name Range Unit Function Property Time Default
Encoder Set the number of pulses
frequency- output by PAO or PBO Power-
HO05-17 . q . Y= | 35t0 32767 p/r | (before 4-frequency At stop . 2500
division L on again
multiplication) per motor
pulses .
revolution.
0: Encoder
frequency-
division
output
Servo 1: Pulse
H05-38 pulse synchronous ) Set the servo pulse At stop Power.- 0
output output output source. on again
source
2: Frequency-
division or
synchronous
output
inhibited
0: Positive
(high level
when pulse Z
Outpgt is valid) Set the output Ieve.l when Power-
HO05-41 | polarity of ) - the phase Z pulse is At stop on aqain 1
Z pulse 1: Negative valid. 9
(low level
when pulse Z
is valid)
5.2.6 Positioning Completed/Near Function
S Positioning completed: When the position deviation meets the condition set in H05-20, the servo

drive outputs the positioning completed signal (COIN); after receiving this signal, the host controller
determines that positioning is completed.

The following figure shows the schematic diagram.

Figure 5-40 Diagram of positioning completed function

A
Speed
Motor speed
Position
reference
Motor speed
0 Time
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Position
deviation pulse

Threshold of positioning
completed (H05-21)

|
|
0| | Time

Positioning . .
completed signal _‘ " High level valid

(COIN) ‘
|

Figure 5-41 Position deviation-related signals

HOB-15

Range of
positioning
completed

HOB-15: Encoder position deviation counter (encoder unit )
HOA-10: Threshold of position deviation excess

H05-22: Threshold of positioning near

H05-21: Threshold of positioning completed

When the position deviation meets the condition set in H05-20, the servo drive also outputs the
positioning near signal (NEAR). The host controller sends the positioning near signal to the servo
drive before confirming positioning completed, so that the servo drive prepares for the positioning
completed action.

Before using the positioning completed/near function, set the output condition and threshold.
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Relevant parameters:

Function | Parameter : : . Effective
Code Name Setting Range Unit Function Property Time Default
0: Absolute value of
position deviation is
smaller than setting of
HO05-21/H05-22
Output 1: Absolute value of
p. . position deviation is Set the output
condition . "
of smaller than setting of condition
H05-20 | positioning H05-21/H05-22 and - of the During 1, ediate| 0
position reference after positioning running
completed/ | .~ "
. filteris O completed or
near signal near signal
(COIN) 2: Absolute value of gnat.
position deviation is
smaller than setting of
H05-21/H05-22 and
position reference
before filter is 0
Set the
absolute
threshold
Threshold of position
Hos21 | 11t065535 Encoder | deviation PUing || mediate | 734
positioning unit  |when servo running
completed drive outputs
positioning
completed
signal.
Set the
absolute
Threshold threshold
of Encoder of position Durin
HO05-22 o 1 to 65535 . deviation . 9 Immediate | 65535
positioning unit running
when servo
near :
drive outputs
positioning
near signal.

& CAUTION

21.

H05-22 > H05-21

When the S-ON signal is inactive, the positioning completed signal (COIN) and
positioning near signal (NEAR) are invalid.

HO05-21 reflects only the absolute threshold when the positioning completed signal is
active. It is irrelevant to the positioning precision.

When the speed feedforward gain (H08-19) is large or the servo drive is in low-speed
running, the absolute positioning deviation is relatively small. A large setting of HO5-
21 in this case may cause positioning completed signal always active. Decrease H05-

When both H05-21 and the position deviation are small, change the output condition
of positioning completed signal in H05-20.

To use the positioning completed and positioning near functions, set two DO terminals of the
servo drive respectively with function 5 (FunOUT.5:COIN, positioning completed) and function 6

(FunOUT.6:NEAR, positioning near), and set the terminal logics.
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Relevant function No.:

No Function Function Descriotion
’ Symbol Name P
Positioning In the position control mode, when the position deviation pulses
FunOut.5 COIN completed reach the value of H05-21, this signal is active.
Positioning In the position control mode, when the position deviation pulses
FunOut6 | NEAR near reach the value of H05-22, this signal is active.

5.2.7 Position Change on Fly

& The position change on fly signal cannot be turned on when the homing function is
CAUTION used.

1) Function description

This function allows the servo drive to interrupt during running and execute the preset position
reference with fixed length in the position control mode. To be specific, when the S-ON signal is
active in the position control mode, if this function is enabled, the servo motor runs the position
reference for position change on fly in the original direction (before the function is triggered).

During running of this function, the servo drive shields any other internal or external position
reference (including the position reference for this function triggered again), and the input
position reference counter in HOB-13 counts only the position references for this function.
After the running of this function is complete, the servo drive keeps shielding or responds to position
references according to the setting of H05-29, but discards the position references input in the
running process.

After the running of this function is complete, the servo drive outputs the position change on fly
completed signal (FunOUT.15:XintCoin) and positioning completed signal (FunOUT.5:COIN) signal
simultaneously. After receiving the position change on fly completed signal, the host controller
confirms that the running of this function is complete. The output of the position change on fly
completed signal is irrelevant to the S-ON signal and DI9 terminal logic.

This function takes effect on the following conditions:
Before this function is triggered, motor speed = 10 RPM, H05-26 # 0.
H05-24 # 0

The DI FunIN.33 (Position change on fly inhibited) is not enabled or the logic of the terminal with
this function is invalid.

Note The moving average filter is invalid when the position change on fly function is used.
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Figure 5-42 Setting flowchart of position change on fly function

Start

4

H05-23 = 1

A
Set related
parameters

Turn on
S-ON signal

Y
Validate DI9 to
run the function

<
<

4

0 Completed? No
Yes
Y
H05-29 = 0? No
Yes
FunIN.29 (Po

on fly unlock)

sition change
valid

A
Exit the
function

End
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Select the position control mode.

Configure the related
parameters, DO terminal and
DI terminal of the position
change on fly function.

Allocate DI9 with no function
and set it to edge valid.

Output the position change
on fly completed signal.

Allocate a DI with FunIN.29,
and turn on the DI.
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2) Parameter setting

Relevant parameters:

Function| Parameter Setting . . Effective
Code Name Range Unit Function Property Time Default
. 0: Disabled Set whether to .
HO05-23 Er?::loenon fl - enable position At stop Pc;w:non 0
9 Y| 1:Enabled change on fly. 9
HO5-24 E;Sﬂ:ii;r:em Oto  |Reference csf : ;2i|g:i|::§ n:eent Puring || mediate | 10000
P 1073741824 | unit P 9 running
change on fly on fly.
Constant Set maximum
speed for motor speed for Durin
H05-26 | 5P 0t0 6000 | RPM |position change on "9 | immediate | 200
position . running
fly, irrelevant to the
change on fly . .
electronic gear ratio.
Acceleration/
Deceleration Set the time for Durin
H05-27 |time of 0 to 1000 ms motor to accelerate running Immediate 10
position from 0 to 1000 RPM. 9
change on fly
Set the conditions of
responding to other
position references
after the running of
the position change
Position 0: Disabled on fly function is
: Disable i
H05-29 |change on fly - complete. _ Dunpg Immediate 1
unlock 1: Enabled When H05-29 = 1, running
a DI with FunIN.29
(Position change
on fly unlock) must
be used to exit the
position change on
fly function.
Relevant function No.:
Function . o
No. Function Name Description
Symbol
Valid: The position change on fly state is unlocked, and the
servo drive can respond to other position references.
. Position change
FunIN.29 | XintFree on fly unlock Invalid: The position change on fly signal is retained,
and the servo drive does not respond to other position
references.
iti Valid: Position change on fly inhibited
FunIN.33 | XintinHibit | - oSition change
on fly inhibited | |nyalid: Position change on fly permitted
iti Valid: Position change on fly completed
FunOut.15 | XintCoin | - oSition change g Y
on fly completed | |nyalid: Position change on fly not completed
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& When using the position change on fly function, the servo drive forces the high-
CAUTION | gpeed terminal DI9 as the triggering terminal; if allocated to other terminal, this

function will be invalid.
DI9 (HO03-18) must not be allocated with other functions, and the terminal logic
(HO03-19) must be set to edge change valid. If not, the servo drive forces it to

edge change valid.

Table 5-17 DI9 logic for the position change on fly function

H03-19 DI9 Logic Waveform

0/3 Falling edge {
1/2 Rising edge f

Rising edge and
4 falling edge ﬂ

The constant speed for position change on fly is shown in the following figure.

Figure 5-43 Motor running curve of position change on fly

A

Speed
H05-26 — — — — Motor displacement:
Motor speed before| H05-24 x Electronic gear ratio

function triggered

»
»

DI9 logic Position change Time
valid on fly completed
signal active
5 g
Table 5-18 Motor speed for position change on fly
H05-26 Motor speeq Before Position Chapge on ConsEr e
Function Triggered Fly Function
<10 Invalid -
0 >10 Valid Motor speed before the function is

- triggered

1 to 6000 - Valid HO05-26

5.2.8 Homing

& The homing signal is shielded when the position change on fly or multi-position
CAUTION | function is running.

1) Function description

Home: It means the mechanical home reference point, that is, the position of the home switch or
motor Z signal, determined by H05-31.

Zero: positioning target point, expressed as home + offset (set in H05-36). When H05-36 = 0, the
zero position is the same as the home.
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Homing function: When the S-ON signal is active in the position control mode, the servo motor
proactively searches for the zero position and completes positioning if the homing function is
triggered.

During the homing operation, the servo drive shields the other position references (including the
homing reference triggered again). After the homing operation is complete, the servo drive can
respond to other position references.

This function includes two actions:

e Home attaining: After receiving the homing signal, the servo drive proactively locates the
relative position between the motor shaft and the preset mechanical home reference point; it
finds the home and then moves through the offset from the home reference point to the zero
point. This mode is used for finding the zero position for the first time.

e Electric home attaining: After finding the absolute zero position, the servo drive moves a
certain displacement from the current position.

After the homing operation is completed (including home attaining and electric home attaining), the
absolute motor position (HOB-07) is the same as the mechanical home offset (H05-36).

After the homing operation is completed, the servo drive outputs the home attaining completed
signal (FunOUT.16: HomeAttain) or electric home attaining completed signal (FunOUT.17:
ElecHomeAttain). After receiving this signal, the host controller confirms that the homing operation
is completed. These two signals are irrelevant to the servo mode and running state.

Table 5-19 Comparison between home attaining and electric home attaining

Homing
Action Enabling Actuation Direction, Signal Total Motor
Method Deceleration Point, Home 9 Displacement
(H05-30)
0 - - -
1 HomingStart signal | Determined by the
Home . . mechanical home
attaining 3 Determined by H05-31 S-ON signal coordinate and offset
4 S-ON signal displacement
6 - - -
2 The actuation direction is HomingStart signal
Electric consistent with the motor
home displacement symbol (+/-). (H05-36 — HOB-07) x
- _ ; Electronic gear ratio
attaining 5 The deceleration point and S-ON signal
home signals are not required.
Note Both the moving average filter and low-pass filter are invalid when the homing function
is used.

2) Home attaining

& Before using the homing function, set the mechanical limit switches to prevent the
CAUTION machine from being crashed due to the high speed during the homing process.

If the motor reaches the limit switch during homing, the servo drive reports Dr.950
(Forward limit warning) or Dr.952 (Reverse limit warning). If H05-40 = 0 or 1, the
motor stops according to the mode set in H02-07.

The following part takes an example to describe homing attaining:
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HO05-31 = 0: Forward direction, deceleration point and home being home switch signal
HO05-31 = 2: Forward direction, deceleration point and home being motor Z signal

HO05-31 = 4: Forward direction, deceleration point being home switch signal and home being motor
Z signal

HO05-31 = 6: Forward direction, deceleration point and home being forward limit switch signal

HO05-31 = 8: Forward direction, deceleration point being forward limit switch signal and home being
motor Z signal

The other home attaining modes are the same as the above except that the direction is opposite.
a. H05-31 = 0: Forward direction, deceleration point and home being home switch signal

m  The home switch (deceleration point) signal is inactive (0: inactive, 1: active) when the motor
starts to run, and the forward limit switch is not sensed in the entire process.

The running process is as follows:

The servo motor searches for the deceleration point signal in forward direction at high speed set in
H05-32.

After reaching the rising edge of the deceleration point signal, the motor decelerates to -(H05-33)
according to the time set in H05-34.

The motor searches for the falling edge of the deceleration point signal in reverse direction at low
speed of -(H05-33).

After reaching the falling edge of the deceleration point signal, the motor then changes to
forward direction, and searches for the rising edge of the home signal at the speed of H05-33.
During forward acceleration or forward constant speed running, the motor stops immediately after
reaching the rising edge of the home signal.

Figure 5-44 Motor running curve 1 and speeds in Mode 0

Deceleration
point/Home

Limit switch

A Deceleration point signal
Speed rising edge
C - | ‘ ‘
H05-32
[Taaaadaaaaaad Home signal

rising edge

|
Motion profile } ™) : |
‘
! \ /

»

‘ >
SR . | \ [ Time
Deceleration point signal m -(H05-33) |- e
Home signal 0 1 ‘ ‘
1 Sigpal Deceleration point signal
Forward limit switch 0 active falling edge

m  The home switch (deceleration point) signal is active when the motor starts to run, and the
forward limit switch is not sensed in the entire process.

The running process is as follows:

The servo motor directly searches for the falling edge of the deceleration point signal in reverse
direction at low speed of -(H05-33).

After reaching the falling edge of the deceleration point signal, the motor changes to forward
direction, and searches for the rising edge of the home signal at low speed of H05-33.
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During forward acceleration or forward constant speed running, the motor stops immediately after
reaching the rising edge of the home signal.
Figure 5-45 Motor running curve 2 and speeds in Mode 0

Deceleration
point/Home

Limit switch

EET Speed 4
= -

[ 7 7 7 <D Home signal
f rising edge

|

Motion profile G—‘ : H05-33 |— — — — — — — /—|
I
|

»

Time

Deceleration point signal 0 m -(H05-33) |- :,\—:/
Home signal 0 h—h Signal Deceleration
. point signal
Forward limit switch 0 [ active falling edge

m  The home switch (deceleration point) signal is inactive when the motor starts to run, and the
forward limit switch is sensed in the process.

The servo motor searches for the deceleration point signal in forward direction at high speed of
HO05-32.

After sensing the forward limit switch, the servo drive implements immediate reverse home attaining
(HO05-40 = 2 or 3) or stops and waits for the home attaining signal re-issued by the host controller
(H05-40 =0 or 1).

After the condition is met, the motor searches for the falling edge of the deceleration point signal in
reverse direction at high speed of -(H05-32).

After reaching the falling edge of the deceleration point signal, the motor then decelerates and
restores to forward direction according to the time set in H05-34, and searches for the rising edge 5
of the home signal at the speed of H05-33.

During forward acceleration or forward constant speed running, the motor stops immediately after
reaching the rising edge of the home signal.

Figure 5-46 Motor running curve 3 and speeds in Mode 0

Deceleration Forward limit switch
point/Home Speed signal active
I
© O | Limit switch H05-32
Home signal
rising edge

[ | H05-33 /—l
@WWWW ([TaaD ‘ _,
Signal ime
Motion profile (_N—’—D active
‘ |

|
Deceleration point signal 0 1 ‘ (HO532) |~ — — — — — — — —
Home signal 0 ‘ : ‘
1 Deceleration point signal
Forward limit switch ¢ h falling edge

b. H05-31 = 2: Forward direction, deceleration point and home being motor Z signal
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& In the mode where Z signal is used to judge the deceleration point and home (H05-
CAUTION 31 = 2 or 3), the actual motor stop position may be on a different side from the rising
edge of Z signal, and there is a deviation of £1 pulse (encoder unit).

m  The Z signal is inactive (0: inactive, 1: active) when the motor starts to run, and the forward
limit switch is not sensed in the entire process.

The running process is as follows:
The servo motor searches for Z signal in forward direction at high speed of H05-32.

After reaching the rising edge of Z signal, the motor then decelerates and changes to reverse
direction according to the time set in H05-34, and accelerates to -(H05-33).

During reverse acceleration or reverse constant speed running, the motor immediately stops after
reaching motor Z signal rising edge of the other side.

Figure 5-47 Motor running curve 1 and speeds in Mode 2

Limit switch
@ A .
Speed Z signal
{ I
‘ H05-32 |- ‘

I
Motion profile f ‘ ‘ / \
o

|
I
! >
‘ | Time
| -(HO5-33) |- + = — = — — — — — — —
|
|

I
I
|
Z signal 0 ﬂ

Signal !
1 ac%ive Z signal
h rising edge of
Forward limit switch 0 the other side

] The Z signal is active when the motor starts to run, and the forward limit switch is not sensed
in the entire process.

The running process is as follows:

The servo motor directly searches for the falling edge of Z signal in forward direction at low speed
of H05-33.

After reaching the falling edge of Z signal, the motor changes to reverse direction, and searches for
the rising edge of Z signal at low speed of -(H05-33).

During reverse acceleration or reverse constant speed running, the motor stops immediately after
reaching the rising edge of Z signal.

Figure 5-48 Motor running curve 2 and speeds in Mode 2
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Limit switch

@ Speed 4

[ |
‘(: 7 7 7 <D Z signal
| I falling edge
I ‘
Motion profile b :
|l ‘ H05-33 |~ 7—\
‘ »
|
|
|

| \ Time.
{(HO5-33) |-+ — — — — —

1
Z signal 0 \ 1 Signal Z signal

- . active rising edge
Forward limit switch 0

m  The Z signal is inactive when the motor starts to run, and the forward limit switch is sensed in
the process.

The servo motor searches for Z signal in forward direction at high speed of H05-32.

After sensing the forward limit switch, the servo drive implements immediate reverse home attaining
(HO5-40 = 2 or 3) or stops and waits for the home attaining signal re-issued by the host controller
(HO5-40=0o0r 1).

After the condition is met, the motor searches for Z signal in reverse direction at high speed of

-(H05-32).

After reaching the rising edge of Z signal, the motor then decelerates and restores to forward
direction according to the time set in H05-34, and searches for Z signal rising edge of the other side
at low speed of H05-33.

During forward acceleration or forward constant speed running, the motor stops immediately after
reaching Z signal rising edge of the other side.

Figure 5-49 Motor running curve 3 and speeds in Mode 2

Limit switch speed 1

| Forward limit
I o switch signal active
| Z signal

* e g "
HO5-32 |- — —, rising edge of the
(: 7 W ﬂ other side
| [ H05-33 |- —/— — — — -\ — — — — — — — — — ‘
]

Motion profile

|
T >
( | }
| | Signal Time
| | active
| - 32y - - - -
h | (H05-32) !
Z signal 0
L1 Z signal
Forward limit switch 0 h rising edge

c. H05-31 = 4: Forward home direction, deceleration point being home switch signal and home
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being motor Z signal

m  The home switch signal is inactive (0: inactive, 1: active) when the motor starts to run, and the
forward limit switch is not sensed in the entire process.

The running process is as follows:

The servo motor searches for the home switch signal in forward direction at high speed of H05-32.
After reaching the rising edge of the home switch signal, the motor then decelerates and changes to
reverse direction according to the time set in H05-34, and searches for the falling edge of the home
switch signal at low speed of -(H05-33).

After reaching the falling edge of the home switch signal, the motor decelerates and restores to
forward direction, and searches for the rising edge of the home switch signal at low speed of H05-33.
After reaching the rising edge of the home switch signal, the motor continues to run and immediately
stops after reaching Z signal for the first time.

Figure 5-50 Motor running curve 1 and speeds in Mode 4
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m  The home switch signal is active when the motor starts to run, and the forward limit switch is
not sensed in the entire process.

The running process is as follows:

The servo motor directly searches for the falling edge of the home switch signal in reverse direction
at low speed of -(H05-33).

After reaching the falling edge of the home switch signal, the motor decelerates and restores to
forward direction, and searches for the rising edge of the home switch signal at low speed of H05-33.
After reaching the rising edge of the home switch signal, the motor continues to run in forward
direction at low speed of H05-33, and stops immediately after reaching Z signal for the first time.
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Figure 5-51 Motor running curve 2 and speeds in Mode 4
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m  The home switch signal is inactive when the motor starts to run, and the forward limit switch is

sensed in the process.

The servo motor searches for the home switch signal in forward direction at high speed of H05-32.
After sensing the forward limit switch, the servo drive implements immediate reverse home attaining
(HO05-40 = 2 or 3) or stops and waits for the home attaining signal re-issued by the host controller

(H05-40 = 0 or 1).

After the condition is met, the motor searches for the deceleration point signal in reverse direction

at high speed of -(H05-32).

After reaching the falling edge of the home switch signal,

the motor then decelerates and restores

to forward direction according to the time set in H05-34, and searches for the rising edge of the

home switch signal at low speed of H05-33.

After reaching the rising edge of the home switch signal, the motor continues to run and stops

immediately after reaching Z signal for the first time.

Figure 5-52 Motor running curve 3 and speeds in Mode 4
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d. H05-31 = 6: Forward direction, deceleration point and home being forward limit switch signal
m  The forward limit switch signal is inactive (0: inactive, 1: active) when the motor starts to run.

The running process is as follows:

The servo motor searches for the forward limit switch signal in forward direction at high speed of
H05-32.

After reaching the rising edge of the forward limit switch signal, the motor then decelerates and
changes to reverse direction according to the time set in H05-34, and searches for the falling edge
of the forward limit switch signal at low speed of -(H05-33).

After reaching the falling edge of the forward limit switch signal, the motor decelerates and restores
to forward direction, and searches for the rising edge of the forward limit switch signal at low speed
of H05-33.

During forward acceleration or forward constant speed running, the motor stops immediately after
reaching the rising edge of the forward limit switch signal.

Figure 5-53 Motor running curve 1 and speeds in Mode 6

A
Limit switch Speed Forward limit
switch signal
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[ | H05-32 /—\ rising edge
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) ) I f >
Motion profile I I (H05-33) | \ / Time

|
I Signal Forward limit
h active switch signal
Forward limit switch 0 ‘ falling edge
5 m  The forward limit switch signal is active when the motor starts to run.

The running process is as follows:

The servo motor directly searches for the falling edge of the forward limit switch signal in reverse
direction at low speed of -(H05-33).

After reaching the falling edge of the forward limit switch signal, the motor decelerates and changes
to forward direction, and searches for the rising edge of the forward limit switch signal at low speed
of H05-33.

During forward acceleration or forward constant speed running, the motor stops immediately after
reaching the rising edge of the forward limit switch signal.
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Figure 5-54 Motor running curve 2 and speeds in Mode 6
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e. H05-31 = 8: Forward direction, deceleration point being forward limit switch signal and home
being motor Z signal

m  The forward limit signal is inactive (0: inactive, 1: active) when the motor starts to run.
The running process is as follows:

The servo motor searches for the forward limit switch signal in forward direction at high speed of
HO05-32.

After reaching the rising edge of the forward limit switch signal, the motor then decelerates and
changes to reverse direction according to the time set in H05-34, and searches for the falling edge
of the forward limit switch signal at low speed of -(H05-33).

After reaching the falling edge of the forward limit switch signal, the motor decelerates and restores
to forward direction, and searches for the rising edge of the forward limit switch signal at low speed
of H05-33.

After reaching the rising edge of the forward limit switch signal, the motor continues to run and
stops immediately after reaching Z signal for the first time. 5

Figure 5-55 Motor running curve 1 and speeds in Mode 8
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m  The forward limit switch signal is active when the motor starts to run.
The running process is as follows:

The servo motor directly searches for the falling edge of the forward limit switch signal in reverse
direction at low speed of -(H05-33).

After reaching the falling edge of the forward limit switch signal, the motor decelerates and changes
to forward direction, and searches for the rising edge of the forward limit switch signal at low speed
of H05-33.
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Forward limit switch 0

Motion profile HOB-07 HO05-36

After reaching the rising edge of the forward limit switch signal, the motor continues to run in
forward direction at low speed of H05-33, and stops immediately after reaching Z signal for the first
time.

Figure 5-56 Motor running curve 2 and speeds in Mode 8
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3) Electric home attaining: Start electrical home attaining (H05-30 = 5)

After homing attaining is completed, the mechanical zero position of the servo system is obtained.
HO05-36 sets the distance for the servo motor to move from the current absolute position (HOB-07) to
the specified position (H05-36). In the electric home attaining mode, the servo motor keeps running
at high speed of H05-32. The total motor displacement is determined by the difference between
HO05-36 and HOB-07, and the running direction is determined by position/negative of the total motor

displacement.

After completing the displacement reference, the motor stops immediately.

Figure 5-57 Motor running curve and speed of electric homing attaining
} Motor displacement:
(H05-36 - HOB-07) x Electronic gear ratio

HO5-32 |

y
Speed

»

Signal Time
active

4) Mechanical home reference point and mechanical zero

The following table takes H05-30 = 0 as an example to describe the difference between mechanical
home reference point and mechanical zero.
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Table 5-20 Difference between mechanical home reference point and mechanical zero

Mechanical Zero Different From Mechanical Home
Reference Point

Mechanical Zero Same As Mechanical Home
Reference Point_

If the home offset is set (H05-36 # 0) and the
mechanical zero is different from the mechanical
home reference point (H05-40 = 0 or 2), the motor
stops immediately after reaching the rising edge of the
home signal during forward acceleration or forward
constant speed running, and the motor absolute
position (HOB-07) is forced to H05-36.

If the home offset is set (H05-36 # 0) and the
mechanical zero is the same as the mechanical home
reference point (H05-40 = 1 or 3), the motor continues
to run after reaching the rising edge of the home
switch signal during forward acceleration or forward
constant speed running until the motor absolute
position (HOB-07) = H05-36.
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5) Parameter setting
a. Setting of homing mode
Relevant parameters:
Function | Parameter . . Effective
Setting Range Function |Propert . Default
Code Name 9 9 perty Time
0: Disabled
1: Input HomingStart signal from DI
to enable homing
2: Input HomingStart signal from DI | Set the
Homing to enable electrical home attaining | method of During
HO05-30 |enabling L . enabling . Immediate 0
3: Start homing immediately upon . running
method the homing
power-on .
function.
4: Perform homing immediately
5: Start electrical home attaining
6: Take current position as the home
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Fl::noc(’;lgn Pa':laar:qzter Setting Range Function |Property Ef_];_ei;t'eve Default
0: Forward direction, deceleration
point and home being home switch
signal
1: Reverse direction, deceleration
point and home being home switch
signal
2: Forward direction, deceleration
point and home being motor Z
signal
3: Reverse direction, deceleration
point and home being motor Z
signal
4: Forward direction, deceleration Set the
point being home switch signal and | default
home being motor Z signal motor
5: Reverse direction, deceleration rotating
H05-31 Homing point being home switch signal and direction,. At stop | Immediate 0
mode home being motor Z signal deceleration
6: Forward direction, deceleration point and
. . . .. |home for
point and home being forward limit
switch signal ho”?e.
attaining
7: Reverse direction, deceleration
point and home being reverse limit
switch signal
8: Forward direction, deceleration
point being forward limit switch
signal and home being motor Z
signal
9: Reverse direction, deceleration
point being reverse limit switch
signal and home being motor Z
signal
0: HO5-36 as coordinate for homing, | Set the
trigger homing and find home offset of
reversely after reaching limit switch | mechanical
1: H05-36 as relative offset for home
Mechanical | homing, trigger homing and find ref.erence
home home reversely after reaching limit | POInt a”_d
Hos-40 |°ffsetand fsyitch mechanical | a0 | immediate | 0
action after zero and
reaching 2: H05-36 as coordinate for homing, | 5ction after
limit switch | @utomatically find zero reversely reaching
after reaching limit switch limit switch
3: H05-36 as relative offset for during the
homing, automatically find position | homing
reversely after reaching limit switch | operation.

b. Setting of running curve

If the home switch signal is turned on after the deceleration signal becomes active but deceleration
is insufficient, the positioning may be inaccurate. Fully consider the displacement required for

deceleration when setting:
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e  Deceleration point/Home switch signal input position

e  Acceleration/Deceleration time for home searching (H05-34)

Relevant parameters:

Function| Parameter Setting . . Effective
Code Name Range Unit Function Property Time Default
Set the high speed
value of searching
for the deceleration
point signal during
HO05-32 :;g"n‘gii‘;eed °fl " 0 t0 3000 RPM | home attaining. Atstop | Immediate | 100
During electric home
attaining, the motor
runs always at the
speed of H05-32.
Set the low speed
value of searching
for the deceleration
. point signal during
H05-33 High speed 0 to 1000 RPM home attaining. The | At stop |Immediate| 10
of homing
value must be low
enough to prevent
mechanical impact
at stop.
. Set the time for the
Acceleration/
. motor to change
Deceleration .
HO05-34 time of 0 to 1000 ms from 0 to 1000 RPM | At stop | Immediate| 1000
. during the homing
homing .
operation.
Set the time limit
Duration limit of the homing
HO05-35 . 0 to 65535 ms operation. If the time | At stop | Immediate | 10000
of homing )
is exceeded, Er.601
will occur.
-1073741824 Set the motor
Mechanical Reference | absolute position .
HO5-36 1) e offset to unit  |value (HOB-07) after Atstop | Immediate | 0
1073741824

homing.
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Relevant function No.:

No.

Function
Symbol

Function Name

Description

FunIN.31

HomeSwitch

Home switch

Valid: current position being home

Actual Valid
Level

Logic of DI with
HomeSwitch

0 (low level) Low level

High level
High level

1 (high level)
(rising edge)
(

(

falling edge) |Low level

3
4
5 (edge change) |Low level

Set the logic of the DI terminal with this
function to high/low level valid according to
the output of the host controller.

FunIN.32

HomingStart

Homing function

Valid: Enabled (the function cannot be enabled
repeatedly when running)

Invalid: Disabled

FunOUT.16

HomeAttain

Home attaining output

Valid: Home attaining completed in position
control mode

Invalid: Home attaining not completed

FunOUT.17

ElecHomeAttain

Electrical home
attaining output

Valid: Electrical home attaining completed in
position control mode

Invalid: Electrical home attaining not
completed

c. Working time sequence

H05-30 =1 or 2

Figure 5-58 Example of time sequence diagram

Speed

Motor speed

ON

Servo ON
OFF
HomingStart
(FuniN.32) OFF

Turn on the S-ON signal and then HomingStart signal.

ON

OFF
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During the homing operation, the S-ON signal remains active and the HomingStart signal change is
shielded.

During the homing operation, the servo motor stops if the S-ON signal is turned off. To enable the
homing function again, turn on the S-ON signal and then HomingStart signal.

If Er.601 indicating homing timeout occurs, the servo motor stops, and the S-ON signal remains
active. After the HomingStart signal is turned on again, and Er601 is reset and the homing operation
is carried out again.

The homing operation can be triggered repeatedly.

H05-30 =3

The homing operation is carried out only when the S-ON signal is turned on for the first time
after power-on.

The servo motor stops when Er.601 occurs. Er601 can be reset after the S-ON signal is turned
off.

The homing operation cannot be triggered repeatedly after power-on again.
H05-30 =4 or 5

The homing operation is carried out immediately if the S-ON signal is turned on after power-
on.

During the homing operation, the servo motor stops if the S-ON signal is turned off. The
homing function is enabled again if the S-ON signal is turned on again.

When Er.601 occurs, H05-30 becomes 0 and the servo motor stops. Er601 can be reset
after the S-ON signal is turned off. To enable the homing function again, re-set H05-30.
After the homing operation is completed, H05-30 becomes 0. To enable the homing function
again, re-set H05-30.

H05-30 = 6

When using the current position as the home and home offset (H05-40 = 0 or 2, H05-36 # 0)
is required, set H05-36 and H05-40 first, and then set H05-30 to 6. Otherwise, HOB-07 is the
value before H05-36 is modified.

After the homing operation is completed, H05-30 becomes 0. To enable the homing function
again, re-set H05-36 and set H05-30 to 6.
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5.2.9 Function Code Block Diagram

Pulse input
Pulse format ~ H05-15
Input terminal ~ H05-01
Terminal filter ~ HOA-24
HOA-30

Max. frequency HOA-09

Step reference
Step amount  H05-05 |

Function enable FunIN.20

Multi-position reference
Setting Group H11

Function enable FunIN.28

Electronic gear ratio Delay Ho08-10
switchover condition H05-39 Level H08-11
r-TTTTTT T Hysteresis H08-12
} Switchover time HO08-13
|
|
|
| Speed feedforward Torque feedforward
|
| Source H05-19 Function enable H06-11
| Filter ime  H08-18 Filter time H08-20
! Gain H08-19 Gain H08-21
|
| .
| Position :Os.":.o"
! | deviation e ev(lja on it
} | \(reference unit | (Encoder unit)
+1 | | Position Speed |
. T peed regulator + Torque reference
Y ! + ! regulator gain + Gain  Integration Low-pass filter
@ gg . ¥ + é? 1st: H08-00 HO08-01 + 1st: HO7-05
A -4 o o0z —1 |2nd: Hos-03 Ho-04 2nd: HO7-06
| :
|
|
|
‘ Speed feedback filter A
- Notch filter
Reverse calculation of Eilter H08-22
slsctronic gear ratio Cutoff frequency  H08-23 Frequency Width  Attenuation
4 2 st H09-12  HO09-13  H09-14
2nd: H09-15 HO09-16 H09-17
3rd: H09-18 H09-19  H09-20
~ Position > il 4th: H09-21  H09-22  H09-23
feedback / Motor speed \
,’\\(encoder unit), ,m\ (RPM) ! i
| | T
: ’—‘ |‘ Disturbance observer Torque limit
Speed detection Compensation gain H09-30
Filter time H09-31
\/ Internal torque \
%) !
Frequency-division output ‘( N r\effefci (f)/
Encoder Current control

-—
o Py
Frequency-division output Output selection HO5-38

A+ B+ Z+
A- B- Z-

Position reference

Position reference

| Electronic gear ratio

I |Pulses per one motor
revolution H05-02

source (H05-00)
Position reference
direction (FunIN.25)

1st group: H05-07/H05-09 —»

Position reference filter

Moving average filter
H05-06
Low-pass filter H05-04

*
| 2nd group: H05-11/H05-13
|
|
|
J

Gain switchover

2nd gain mode H08-08
Switchover condition  H08-09

ulses H05-17

[ ]

Load

Main
power
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5.3 Speed Control Mode

Figure 5-59 Block diagram of the speed control mode

Torque
feedforward |
Input speed
roferonce ?peed Speed Speed p—— . + Current Motor
»| reterence | | reference » reference | peec loop M
source and ramp function limit - copgan | - - control
direction Speed Current
feedback feedback
Speed
calculation Encoder

Set H02-00 to 0 on the keypad or Inovance servo commissioning software to enable the speed
control mode.

Set the servo drive parameters based on the mechanical structure and specifications. The following
part uses the basic parameter setting to describe the speed control mode.

Figure 5-60 Signal exchange between the servo drive and the host controller

Servo drive
Speed
1 reference input| Speed
| : reference input |—» Reference ramp » Speed”'::frence »
v, setting
SPDDirSel input . . .
» Speed reference direction selection »
ZCLAMP input .
Host > Zero speed clamp function >
controller Speed 5
regulator
V-LT output .
< ouleu Speed limit output <
V-ARR output
< P Speed reached output <
V-CMP output .
< Speed consistent output <

5.3.1 Speed Reference Input Setting

1). Speed reference source

In the speed control mode, five methods of obtaining speed references are available, and you can
select one in H06-02.
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Figure 5-61 Speed reference source selection

Mai 0: Main speed
ain speed
reference A
reference A source
H06-00
_ 1: Auxiliary speed
Auxiliary speed reference B
reference B source
H06-01
2-A+B Speed reference
A+B —————0 source selection >
H06-02

3: A/B switchover

A/B switchover

Communication 4: Communication setting
setting O
(H31-09)

Relevant parameters:

Function| Parameter . . . Effective
Code Nerie Setting Range Unit Function Property S Default

0: Main speed reference

A source
Speed 1: Auxiliary speed
reference reference B source Select the speed
HO06-02 ) - At stop | Immediate 0
source 2:A+B reference source.
selection 3: A/B switchover
5 4: Communication

setting

a. Main speed reference A source

The main speed reference A sources include digital setting and analog voltage setting. Digital
setting produces the internal speed reference, and the analog voltage setting produces the external
speed reference.

Figure 5-62 Main speed reference A source

Main speed
reference A source
H06-00

. |
Keypad setting value | 0: Digjtal setting'
of speed reference |

- 5!
H06-03 ‘
Main speed

v

Al1 setting 1 Al reference A source
H03-50 to H03-54 ————o0
H03-80
Al2 setting .
H03-55 to H03-59 2:Al2
H03-80
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Relevant parameters:

Function Parameter . . . Effective
Code Nigre Setting Range | Unit Function Property Time Default

0: Digital setting

Main speed (H06-03) Select the source of
H06-00 |reference A 1- Al - | main speed reference| At stop | Immediate 0
source ’ A.
2: AlI2

m  Digital setting
The speed reference is set in H06-03.

Relevant parameters:

Function| Parameter Setting . . Effective
Code Name Range Unit Function Property Time Default
Keypad Set the value of
Ho6-03 |SCUting value | =440 to 6000 | RPM | 1€ internal speed During | 1 rediate| 200
of speed reference, in unit of 1 running
reference RPM.

m  Analog voltage setting

The analog voltage signal output by the host controller or other devices is processed and then used
as the speed reference.

Analog voltage input terminal:

The servo drive provides two analog input channels, Al1 and Al2, with maximum input voltage £10
VDC, input impedance 9 kQ.

Analog input circuit:

Servo drive

Analog s Al1,20 '-°".V'pass'ﬁ
torque limit T / filter

5 A/D

conversion

Analog N AI2 |18 [Low-pass
speed input | / GND |19 | filter

3 L

Operation method:

The following figure takes Al2 as an example to describe the analog setting of the speed reference.

- 209 -



-210 -

5 Control Modes

Figure 5-63 Operation flowchart of setting speed reference by analog voltage

Start

H02-00 =0

H06-00 = 2
H06-02 = 0

A 4

Filter

|

Correct zero drift

|

Set offset

|

Set dead zone

A,

Set speed reference
corresponding to £10 V

A 4

End

Zero drift: value of the servo drive sampling voltage relative to GND when the input voltage of the

analog channel is zero

Offset: input voltage value of the analog channel when the sampling voltage is zero after zero drift

correction

--  Enable the speed control mode.

Main speed reference A source: Al2

-~ Speed reference source selection:

main speed reference A

--  Set H03-56.

Set HO03-59 or use the analog

--  automatic adjustment function

in HOD-10.

--  Set HO03-55.

- Set H03-58.

Maximum forward speed
corresponding to +10 V: H03-80

Maximum reverse speed
corresponding to -10 V: -(H03-80)

Dead zone: input voltage range of the analog channel when the sampling voltage is zero

In the following figure, y, is the output voltage of the analog channel not processed, and y; is the

final speed reference.

Figure 5-64 Al processing of servo drive

Internal processing of
servo drive

Zerodrift Y2 »| Offset Y4 » D34 lys

zone

Calculate
speed
reference

Servo drive
__ A terminal Output voltage
f analog
Input voltage o
of analog Al2 channel > Filter Y2
channel x
GND

v
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Figure 5-65 Example of sampling voltage and servo drive Al processing

y1: Voltage when analog input voltage is 0 V
y3: Voltage after zero drift correction
y4: Voltage after offset

Y (mV) A ———— y5: Voltage after dead zone setting

Sampling voltage
n, s Ya Y5
400 ‘
Zero drift 7 Offset » >
0 3200 4000} 4800
PYARPEER Input voltage of analog
800 800 channel X (mV)
Dead Dead
zone zone

° Filter:

The servo drive provides the analog channel filter function. Setting the filter time constant in HO3-
56 prevents motor reference fluctuation due to instable analog input voltage and eliminates motor
malfunction due to signal interference. The filter function cannot eliminate or suppress the zero drift
or dead zone.

e  Zero drift correction:
It corrects the analog output voltage offset relative to the output for the actual input voltage 0 V.

In the preceding figure, the analog output voltage without being processed by the servo drive is
shown as y1. Take the filter time constant H03-56 = 0.00 ms as an example, and the sampling
voltage after filter y, = y,.

That is, when the actual input voltage x = 0, the output voltage y1 = 400 mV. Therefore, the zero
drift voltage is 400 mV.

Set H03-59 to 400.0 (mV). The sampling voltage after zero drift correction is shown as y3.
y; =y, —400.0

Zero drift correction can also be carried out by using the analog automatic adjustment function in
HOD-10.

e Offset setting:
It sets the actual input voltage corresponding to sampling voltage 0.

Assume that the actual input voltage x = 4000 mV when the sampling voltage y; = 0. That is, the
offset is 4000 mV.

Set H03-55 to 4000 (mV). The sampling voltage after offset y, = x — 4000 = y; — 4000
e Dead zone correction:
It sets the effective input voltage range when the sampling voltage of the servo drive is not 0.

After the offset is set, if the sampling voltage is always 0 when the input voltage x is within 3200 mV
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to 4800 mV, the dead zone is 800 mV.

Set H03-58 to 800.0 (mV). The sampling voltage after dead zone correction is shown as ys:
0 3200 < x <4800

Ys5=
° {Y4 4800 < x < 10000 or -10000 < x < 3200

Speed reference calculation:

After setting the zero drift, offset, and dead zone, set the speed reference corresponding to 10 V
(10000 mV) in H03-80 to obtain the actual speed reference ys:

Ys
10000

Yo = x (H03-80)

This value is used as the speed reference set via analog in the speed control mode.

The following figures show the relationship between analog input and speed values respectively
when the offset is absent and present. After all setting is completed correctly, view the sampling
voltage of Al2 in HOB-22 or the speed reference corresponding to analog input in HOB-01.

Figure 5-66 No-offset Al2

Speed A

Speed corresponding to
+10 V (+H03-80)

V_Ref

Dead zone g
(H03-58) Al +10V Voltage

Speed corresponding
to -10 V (-H03-80)

Figure 5-67 After-offset Al2

No-offset speed
reference curve

Soeed After-offset speed
pee A f

(Noroffset) Speed reference curve
(After offset)

Speed correspondingto |.._._._._._._._
+10 V (+H03-80)

»
‘ »

Voltage

4—‘> Dead zone
Offset | (H03-58)

(H03-55)

Speed corresponding

to -10 V (-H03-80)

The relationship between the final speed reference ys and the input voltage x is:

0 B-C=xsB+C

y:
’ {X-B B+ C <x<100000r-10000=<x<B-C

B: offset, C: dead zone
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Relevant parameters:
Function| Parameter Setting . . Effective
Code Name Range Unit Function Property Time Default
-5000 to Set the offset of the During .
HO3-55 | Al2 offset 5000 mv analog channel Al2. running Immediate 0
) . Set the moving average .
HO03-56 Al2 filter time 0 to 655.35 | ms [filter time constant of the Durlpg Immediate | 2.00
constant running
analog channel Al2.
H03-58 | Al2 dead zone| 0to 1000.0 | my | SS! the dead zone ofthe | During | o i | 10,0
analog channel Al2. running
H03-59 |Al2 zero drift | 200010 | gy | Setthezerodriftofthe 1 During o jiae | 0.0
500.0 analog channel Al2. running
Speed Set the speed
HO03-80 |corresponding| 0 to 6000 |RPM | corresponding to analog | Atstop |Immediate| 3000
to 10V input 10 V.
0: Disabled
Analog 1: A1 Set whether to enable
HOD-10 |automatic adjustment - |automatic zero drift At stop | Immediate 0
adjustment . correction of Al1 and Al2.
2: A2
adjustment
Note The setting method of Al1 is the same as that of Al2 described above. For the
detailed parameter descriptions, refer to Chapter 7.

b. Auxiliary speed reference B source

The auxiliary speed reference B sources include digital setting, analog setting, and multi-speed
references. Digital setting and multi-speed references produce the internal speed reference, and

analog setting produces the external speed reference.

Figure 5-68 Auxiliary speed reference B source

Auxiliary speed
reference B source

H06-01

. 0: Digital |
Keypad setting value setting :
of speed reference !
H06-03 :
Al1 setting 1: A1
H03-50 to H03-54 | —=©
H03-80
Al2 setting 2: AI2
H03-55 to H03-59 | —©
H03-80
5: Multi-speed
Multi-speed reference reference
Group H12

Auxiliary speed

reference B source

v
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Relevant parameters:

Function| Parameter . . . Effective
Code Name Setting Range Unit Function Property Time Default
0: Digital setting
(H06-03)
ili 1: Al1
?u;((!ldary 2: AI2 Set the source of
Ho6-01 | SP - |auxiliary speed At stop | Immediate 1
reference B |3. (Invalid) reference B
source 4: 0 (Invalid)
5: Multi-speed
reference

Digital setting and analog setting are the same as those of main speed reference A source. The
following part describes how to set auxiliary speed reference B via multi-speed reference.

The servo drive stores 16 speed references, and the maximum running speed and running time of
each can be set. Four groups of acceleration/deceleration time are optional. The setting flowchart is
shown in the following figure.

Figure 5-69 Multi-speed reference setting flowchart

Start

A

e Multi-speed running mode: H12-00
————— ————— e Number of speed reference profile: H12-01
e Time unit: H12-02

Set multi-speed
running mode

A

Set the running
curve of multi- e Set related parameters of each curve.

speed reference

A

Turn on the S-ON
signal

End
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m  Setting of multi-speed running mode

Relevant parameters:

Function| Parameter . . . Effective
Code Name Setting Range Unit Function Property Time Default
0: Stop after running
single cycle (number
Multi-speed 82 )speeds setin e Set the multi-speed
H12-00 | running oo . : P Atstop |Immediate| 1
1: Cyclic running running mode.
mode
(number of speeds
set in H12-01)
2: DI switchover
Number
H12-01 OTSPeed 140 46 Set the total number |\ o | |mmediate | 1
reference of speed references.
profile
0: Sec i i i
H12-02 | Time unit Setthe time unit of | During |\ o yigge | 4
1: Min multi-speed running. | running

Set an external DI terminal with FunIN.5: DIR-SEL to select the multi-speed running direction.

Relevant function No.:

No. Function Function Name Description
Symbol
i Invalid: Default reference direction
FunIN5 | DIR-SEL | Multi-reference
direction Valid: Reverse to reference direction

The following part takes H12-01 = 2 as an example to describe each running mode.
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Stop after running single cycle (H12-00 = 0)

Set H12-00 to 0 to select the running mode of stop after running single cycle. Set H12-01 and H12-
02 based on the total number of speeds and running time unit, and set each speed reference,
running time, and acceleration/deceleration. The servo drive runs from 1st speed to Nth speed and

stops after completing the end speed.

Table 5-21 Description of stop after running single cycle

Mode Description

Running Curve

The servo drive
stops at one-cycle
running.

The servo drive
automatically
switches to the
next speed with a
larger No.

Vimax Vamax: 18t @and 2nd speeds
t,: actual acceleration/deceleration time of 1st speed
t5, ts: actual acceleration/deceleration time of 2nd speed

Running time of a certain speed = Speed change time from previous speed
reference switched over to the current speed reference + Average running time
For example, the running time of the 1st speed and 2nd speed is respectively t, +
t,and t; + t,.

Do not set the running time to 0; otherwise, the servo drive automatically ignores
this speed reference and directly runs the next speed No.

When the actual motor speed reaches the maximum running speed, the speed
reached signal becomes active.

If the S-ON signal becomes OFF during running of a certain speed, the servo
motor stops according to the stop mode in H02-05.

One-cycle running: The servo drive completes running the total number of speeds set in H02-01.
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Cyclic running (H12-00 = 1)

Set H12-00 to 1 to select the cyclic running mode. Set H12-01 and H12-02 based on the total number
of speeds and running time unit, and set each speed reference, running time, and acceleration/
deceleration. The servo drive runs from 1st speed to Nth speed and automatically starts from 1st

speed again after completing one cycle.

Table 5-22 Descriptions of cyclic running

Mode Description

Running Curve

The servo drive
repeats from the 1st
speed after each
cycle of running.

The servo drive
automatically
switches to the next
speed with a larger
No.

The cyclic running
state remains if the

S-ON signal is active.

Speed
1st 1st

2nd
Vimax speed | | speed

V2max

Vimax» Vomax: Maximum values of 1st and 2nd speeds

Running time of a certain speed = Speed change time from previous speed
reference switched over to the current speed reference + Average running time
For example, the running time of the 1st speed and 2nd speed is respectively
t, +t,and t; + t,.

Do not set the running time to 0; otherwise, the servo drive automatically
ignores this speed reference and directly runs the next speed No.

When the actual motor speed reaches the maximum running speed, the speed
reached signal becomes active.

If the S-ON signal becomes OFF during running of a certain speed, the servo
motor stops according to the stop mode in H02-05.
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DI switchover (H12-00 = 2)

Set H12-00 to 2 to select the running mode of DI switchover. Set H12-01 and H12-02 based on
the total number of speeds and running time unit, and set each speed reference, running time, and
acceleration/deceleration. The servo drive selects the speed No. based on the state combinations of
the external DI terminals (CMDx).

Table 5-23 Descriptions of DI switchover

Mode Description Running Curve

Speed

xth speed |

\
Vimax th speed zth speed
The servo drive Vomax |-/ — X d zth sp

continues running ymex
when the S-ON signal
is active. i \ 1 Tim:
Set DI Set DI Set DI

The speed No. is
determined by the DI
terminal logic. X, ¥: speed No; for the relationship between the speed No. and the DI terminal

The running time of logic, see the descriptions below.

each speed reference | If the speed No. determined by the DI does not change, the servo drive
is determined by the continues running at this speed, without being affected by the running time.
time interval for speed

. When the actual motor speed reaches the maximum running speed, the
No. switchover.

speed reached signal becomes active.

If the S-ON signal becomes OFF during running of a certain speed, the servo
motor stops according to the stop mode in H02-05.

When the multi-speed running mode is DI switchover, set four DI terminals with functions 6 to 9
(FunIN.6:CMD1 to FunIN.9:CMD4, multi-reference switchover) and set the terminal logic. In addition,
set a DI terminal with function 5 (FunIN.5:DIR-SEL, multi-reference direction) for switching over the
speed reference direction.

Ensure that the S-ON signal is active during running of each speed. Otherwise, the servo drive
immediately stops according to the stop mode set in H02-05.

The speed reached signal (FunOUT.19:V-Arr) is active when a certain speed reference is reached.

Relevant function No.:

No. ey Function Name Description
Symbol

Used to switch over the speed reference direction in multi-

Multi-reference speed DI switchover mode.

FuniN.5 | DIR-SEL direction Invalid: Default reference direction

Valid: Reverse to reference direction
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No. A Function Name Description
Symbol
FunING | CMD1 Multi-reference | The speed No. is a 4-bit binary value, and the relationship
uniiN. switchover 1 between CMD1 to CMD4 and the speed No. is listed in the
following table.
Multi-reference
FunIN.7 1 CMD2 |\ itehover 2 CMD4 | cMD3 | cMD2 | cMD1 | Speed No.
0 0 0 0 1
Multi-reference
FuniN.8 ) CMD3 switchover 3 0 0 0 1 2
. 11 1 1 | 16
FunIN.9 | CMD4 Mu'lt|—reference
switchover 4 CMD(n) is 1 when the DI terminal logic is valid and 0 when
the DI terminal logic is invalid.

Figure 5-70 Example of multi-speed curve and DI signal states

A
Motor speed

Va4

V3

V2

\4

Time

16th

|
|
|
|
| ON OFF ON
|
|
|

|
| |
| |
cMD1 OFF [ ON OFF ON |_ |_
| | | | | | |
cMD2 OFF | OFF [ ON | ON oFF | on | on | oN |
\ | | | | | | | |
CMD3 OFF |  OFF | oFF | OFF | | OFF | OFF | OFF | ,Tl_
| | | \ \ | | | | |
CMD4 OFF: OFF | OFF : OFF : | ON : ON | ON |_ | ON I_
| | | | | | | | | |
DIRSELOFF | OFF | OFF | OFF | | ON | ON | ON | - on |_
| | | | | | | | | |

m  Setting of multi-speed running curve

The following part takes the 1st speed reference as an example to describe the running curve.

Relevant parameters:
Function| Parameter . . . Effective
Code Name Setting Range Unit Function Property Time Default
H12-03 |Acceleration | aspas Atstop |Immediate | 10
2 ime 1 ° MS | Set the 1st group stop | Immediate
_ of acceleration/
H12-04 Eneq‘:'erat"’” 0 to 65535 ms |decelerationtime. | At ston | Immediate | 10
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Function| Parameter . . . Effective
Code Name Setting Range Unit Function Property Time Default
H12-09 |ACceleration | arpas At stop | Immediate | 150
i time 4 ° MS | Set the 1th group stop | Immediate
of acceleration/
H12-10 t[i)rf]‘;i'erat'on 0 to 65535 ms |decelerationtime. | Ay sto5 | Immediate | 150
1st speed Set the value of
H12-20 P -6000 to 6000 RPM |the 1st speed At stop | Immediate 0
reference
reference.
Running time s |Setthe running
H12-21 | of 1st speed |0 to 6553.5 __|time of the 1st At stop | Immediate | 5.0
reference (min) | speed reference.
0: No acceleration/
deceleration time
1: Acceleration/
Acceleration/ | Deceleration time 1 Set the
deceleration 2 Acceleration/ acceleration/
H12-22 |time of ' . . - | deceleration time At stop | Immediate 0
Deceleration time 2
1st speed of the 1st speed
reference 3: Acceleration/ reference.
Deceleration time 3
4: Acceleration/
Deceleration time 4

Four groups of acceleration/deceleration time are optional. By default, no acceleration/deceleration
time is used. The following part takes H12-01 = 1 to describe the actual acceleration/deceleration

time and running time.

Figure 5-71 Example of curve of a certain speed in multi-speed reference

A
Speed

Vi b

As shown in the preceding figure, the speed reference is V,, and actual acceleration time t, and
deceleration time t, are:

t1= x Acceleration time of this speed reference

Vi
1000
Vi

1000

to= x Deceleration time of this speed reference

Running time = Speed change time from previous speed reference switched over to the current
speed reference + Average running time, t; in the preceding figure
c. A/B switchover

When H06-02 = 3 (A/B switchover), set a DI terminal with FunIN.4 (CMD-SEL, main/Auxiliary
reference switchover). The signal of the DI terminal determines whether the main or auxiliary
reference source is valid.
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Relevant function No.:

No. e Function Name

Symbol Description

Main/Auxiliary Valid: Current running reference being A

FunIN.4 CMD-SEL ;
reference switchover | |nyalid: Current running reference being B

d. Communication setting

When H06-02 = 4 (Communication setting), the speed reference is the value of H31-09, and H31-09
is not displayed on the keypad and can be set only via communication.

Relevant parameters:

Function| Parameter Setting . . Effective
Code Name Range Unit Function Property Time Default

Set the speed reference

communication

setting in speed control
mode.

Speed (in unit of 0.001 RPM)
reference -6000.000 when the speed reference | Durin

H31-09 . to RPM e Sp lere "9 | mmediate | -
set via 6000.000 source is communication running

2) Speed reference direction

A DI terminal with FunIN.26 (SPDDirSel, speed reference direction selection) is used to change the

speed reference direction.

Relevant function No.:

No. Function Symbol

Function Name

Description

FunIN.26 SPDDirSel

Speed reference
direction selection

Valid: Forward direction

Invalid: Reverse direction 5

The actual motor direction is related to the rotating direction in H02-02, positive/negative of speed
reference, speed reference direction (FuniIN.26).

Table 5-24 Actual motor rotating direction in speed control mode

H02-02 szz:g/s:fe?:‘rﬁ;f FunIN.26 Actual Motor Rotating Direction
0 + Invalid Counterclockwise
0 + Valid Clockwise
0 - Invalid Clockwise
0 - Valid Counterclockwise
1 + Invalid Clockwise
1 + Valid Counterclockwise
1 - Invalid Counterclockwise
1 - Valid Clockwise
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5.3.2 Ramp Function Setting

The ramp function converts the speed references with large acceleration rate to smoother speed
reference, that is, it controls the acceleration rate by setting the acceleration/deceleration time.

A very large acceleration rate in speed control mode causes motor jitter or severe vibration.
Increasing the acceleration/deceleration time smoothens the speed change and prevents
mechanical damage.

& When the speed reference source is digital setting, analog setting or jogging, the
CAUTION acceleration time and deceleration time are set in H06-05 and H06-06.

When the speed reference source is multi-speed reference, the acceleration/
deceleration time is set in group H12. For details, refer to Chapter 7.

Figure 5-72 Ramp control diagram

Speed A

Speed reference V4 - — — — —
Stepped speed reference After ramp control SS

B =

t ty Time
actual accel. time actual decel. time

HO06-05: time for the speed reference to accelerate from zero to 1000 RPM.
HO06-06: time for the speed reference to decelerate from 1000 RPM to zero.

The formulas of calculating the actual acceleration and deceleration time are as follows:

Speed reference

Actual acceleration time t; = T X Acceleration ramp time
5 L Speed reference . )
Actual deceleration time t, = T X Deceleration ramp time
Relevant parameters:
Function| b 2 meter Name Setting | it Function Property =fectve | pefault
Code Range Time
Acceleration ramp 0to Durin
H06-05 |time constant of ms |Setthe "9 | |mmediate 0
speed reference 65535 acceleration/ running
deceleration time of
Deceleration ramp speed reference in .
HO06-06 |time constant of 6(5)5th mS | speed control mode. | Immediate rla:::;gg 0
speed reference

5.3.3 Zero Speed Clamp Function

& The zero speed clamp function is used in the system in which the host controller does
CAUTION not construct the position loop in speed control mode.

If servo motor oscillation occurs in zero speed clamp state, adjust the position loop
gain.

In speed control, if DI function FunIN.12 (ZCLAMP) is enabled, and the speed reference amplitude
is smaller than or equal to the value of H06-15, the servo motor enters the zero speed clamp state.
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At this moment, position loop is built inside the servo drive and speed reference is invalid. The
servo motor is clamped within £1 pulse of the position at which zero speed clamp becomes valid .
Even if it rotates due to external force, it will return to the zero position and be clamped.

When the speed reference amplitude is larger than the value of H06-15, the servo motor exits the
zero speed clamp state and continues running according to the input speed reference. If the signal
of the DI terminal with FunIN.12 (ZCLAMP) is inactive, the zero speed clamp function is disabled.

Figure 5-73 Zero speed clamp wiring and waveform

Servo drive
CN1

Speed by m Al1.120 |Low-pass
analog T /ﬁ fiter | 1

v A/D
Max. conversion
forward J‘W , A12 18 [Low-pass| |
torque limit T V/ GND >1_j79 filter
by analog é
24V

+24V power supply | 17 T

COM+ {11

DI configured (DI6). ;32 4.7kQ ﬂ:<
with zero

- (14
speed clamp COM >j7

A
Speed reference
(RPM)
Speed threshold
forzerospeed | /N /
clamp (H06-15)
: : ; Time'
\ \ |
FunIN.12 | |
ZCLAMP ‘ ON ‘ OFF
\ \
\ \
Zero speed
clamp function ON OFF ON OFF
\ \ \
Relevant parameters:
Function| o ameter Name | SStNg | g Function Property Effective | pefaut
Code Range Time
Speed threshold Set the speed Durin
HO06-15 |for zero speed 0 to 6000 | RPM |threshold for the zero running Immediate | 10
clamp speed clamp function. 9
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Relevant function No.:

No. Function Symbol Function Name Description
Valid: Zero speed clamp enabled
FunIN.12 ZCLAMP Zero speed clamp
Invalid: Zero speed clamp disabled

5.3.4 Speed Reference Limit

When the actual motor speed exceeds HOA-08 (Overspeed threshold), the servo
drive reports Er.500 indicating motor overspeed. The speed reference must be
smaller than HOA-08.

The speed references in the speed control mode can be limited.

HO06-07 specifies both the positive and negative speed limits of speed reference. If speed reference ex-
ceeds the setting of H06-07, the speed reference will be limited as this value.

HO06-08 specifies the positive speed limit. If positive speed reference exceeds the setting of H06-08, the
reference will be limited as this value.

HO06-09 specifies the negative speed limit. If reverse speed reference exceeds the setting of H06-09, the
reference will be limited as this value..

The maximum motor speed varies with the actual motor model.

Figure 5-74 Speed reference limit

Speed reference
P Maximum motor speed

Maximum speed limit (H06-07)

Positive speed limit (H06-08)

v

Actual speed
amplitude

Maximum speed limit (H06-07)

Negative speed limit (H06-09)

Maximum motor speed

The actual motor speed limit meets the following requirements:
|Positive speed limit| < min {maximum motor speed, H06-07, H06-08}
[Negative speed limit| < min { motor rotational speed, H06-07, H06-09}

Relevant parameters:

Function Parameter Setting . . Effective
Code Name Range Unit Function Property Time Default

Hoe-07 |Maximumspeed | g 6n00 | Rp | SOt the maximum buring |} mediate | 6000
limit speed limit. running

Hoe-0g |Positivespeed | 1 6000 | Rpm | SOt the positive speed | During | o iove | 6000
limit limit. running

Hoe-0g |Negative speed |\ 6n0g | Rpm |6t the negative speed | During | o jiove | 6000
limit limit. running
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5.3.5 Speed-related DO Signals

Different DO signals are output to the host controller based on comparison between the speed
feedback after filter and different thresholds. The related filter time is set in HOA-27.

1) Motor rotation DO signal

When the absolute value of the actual motor speed after filter reaches the setting of H06-16, the
motor can be considered to rotate. At this moment, the servo drive outputs the motor rotation signal
(FunOUT.2: TGON) to confirm that motor has rotated. When the absolute value of the actual motor
speed after filter is smaller than the setting of H06-16, the motor is considered not to rotate.

Judgment on the motor rotation signal (FunOUT.2: TGON) is not influenced by the servo drive
status and control mode.

Figure 5-75 Motor rotation signal waveform

Speed 4
HO06-16 i
\ ! N
\ | Time
-(H06-16) | — — — — — — — — \—f—‘ -
! | \ \
FunOUT.2: TGON, = opp ON OFF ON OFF
motor rotation output
Note In the preceding figure, ON indicates that the motor rotation DO signal is active. OFF
indicates that the motor rotation DO signal is inactive.
Relevant parameters:
Function Parameter Name ST Unit Function Property Effgctwe Default
Code Range Time 5
Speed threshold Set the speed threshold Durin
HO06-16 | of motor rotation |0 to 1000 | RPM | at which the motor running Immediate| 20
signal rotation signal is active. 9

Set a DO terminal of the servo drive with function 2 (FunOUT.2: TGON, motor rotation output) and
set the terminal logic.

Relevant function No.:

No Function Function Descrintion
’ Symbol Name P

Valid: Motor speed absolute value after filter smaller than
Motor rotation | H06-16

output Invalid: Motor speed absolute value after filter equal to or
larger than HO06-16

FunOUT.2 TGon

2) Speed consistent DO signal

In speed control, when the absolute value of the difference between the motor speed after filter and
the speed reference satisfies the setting of H06-17, the actual motor speed is considered to reach
the speed reference. At this moment, the servo drive outputs the speed consistent signal (FunOUT.4:
V-CMP). When the absolute value of the difference between the motor speed after filter and the
speed reference exceeds the setting of H06-17, the speed consistent signal is inactive.
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If the servo drive is not in running status or in speed control, the speed consistent signal (FunOUT.4:
V-CMP) is always inactive.

Figure 5-76 Speed consistent signal waveform

Speed reference

A Threshold of speed
Speed Speed feedback consistent signal
| o % ‘‘‘‘ (H06-17)
[ }
I T“ - - = - - — = il
N
|
o
1 R
> Servo > Time
S . S
O?:rl\:/? ‘ “ running ‘ O?:rl\:lo
FunOUT .4: V-CMP, OFF OFF] ON OFF
speed consistent
ON
Note In the preceding figure, ON indicates that the speed consistent DO signal is active.
OFF indicates that the speed consistent DO signal is inactive.
Relevant parameters:
Function Parameter Setting . . Effective
Code Name e Unit Function Property Time Default
Threshold Set the threshold at which Durin
HO06-17 | of speed 0 to 100 | RPM |the speed consistent signal running Immediate 10
consistent signal is active. 9
5 Set a DO terminal of the servo drive with function 4 (FunOUT.4:V-CMP, speed consistent) and set
the terminal logic.
Relevant function No.:
No Function | Function Descriotion
’ Symbol Name P
Invalid: The absolute value of the difference between the motor
speed after filter and the speed reference is larger than H06-17.
Speed
FunOUT.4 V-CMP consistent | Valid: The absolute value of the difference between the motor
speed after filter and the speed reference is equal to or smaller
than HO06-17.

3) Speed reached DO signal

When the absolute value of the motor speed after filter exceeds the setting of H06-18, the motor
speed is considered to reach the desired value. At this moment, the servo drive outputs the speed
reached signal (FunOUT.19: V-Arr). When the absolute value of the motor speed after filter is
smaller than or equal to the setting of H06-18, the speed reached signal is inactive.

Judgment on the speed reached signal (FunOUT.19: V-Arr) is not influenced by the servo drive
status and control mode.
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Figure 5-77 Speed reached signal waveform

A Speed reference
Speed ;eed feedback
H06-18 | — T - - - — - — — ‘
\
| | .
| ‘ Time
| |
-(H06-18) — —‘ ———————— | \— — — — — |
| || |
| | |
FunOUT.19: V-Arr,
speed reached OFF ON OFF ON OFF

In the preceding figure, ON indicates that the speed reached DO signal is active. OFF

Note . . RS
indicates that the speed reached DO signal is inactive.

Relevant parameters:

Function Parameter Name Setting Unit Function Property Eﬁgctlve Default
Code Range Time
Threshold of 1010 Set the threshold at Durin
HO06-18 |speed reached RPM | which the speed reached "9 | \mmediate | 1000
: 6000 . . . running
signal signal is active.

Set a DO terminal of the servo drive with function 19 (FunOUT.19: V-Arr, speed reached) and set the
terminal logic.

Relevant function No.: 5
No Function | Function Descriotion
’ Symbol Name P
Invalid: The absolute value of the speed feedback after filter is
larger than H06-18.
FunOUTA9 | V-Ar | SPeeC g
reached Invalid: The absolute value of the speed feedback after filter is

equal to or smaller than H06-18.

4) Zero speed DO signal

When the absolute value of the motor speed after filter is smaller than the setting of H06-19, the
motor speed is considered to be close to 0. At this moment, the servo drive outputs the zero speed
signal (FunOUT.3: V-Zero). When the absolute value of the motor speed after filter is equal to or
large than to the setting of H06-19, the zero speed signal is inactive.

Judgment on the zero speed signal (FunOUT.3: V-Zero) is not influenced by the servo drive status
and control mode.

When there is interference on the speed feedback, eliminate the interference by using the speed
feedback DO filter. Set the filter time constant in HOA-27.
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Figure 5-78 Zero speed signal waveform

FunOUT.3: ZERO, OFF ON

zero speed signal

Time

OFF

Note

In the preceding figure, ON indicates that the zero speed DO signal is active. OFF
indicates that the zero speed DO signal is inactive.

Relevant parameters:

Function Setting Effective

Code Parameter Name Rangs Unit Function Property Time Default
Set the threshold at .
Hog-19 | Tnresholdof zero 1 e | RpM | which the zero speed | 2U"M9 | Immediate | 10
speed output signal running

signal is active.

Set a DO terminal of the servo drive with function 3 (FunOUT.3: ZERO, zero speed) and set the

terminal logic.

Relevant function No.:

Function Function

FunOUT.3 | V-Zero .
signal

No. Symbol Name Description
Invalid: The absolute deviation between the motor speed feedback
and the speed reference is larger than the setting of H06-19.
Zero speed

Valid: The absolute deviation between the motor speed feedback
and the speed reference is smaller than or equal to the setting of
H06-19.
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5.3.6 Function Code Block Diagram

Keypad setting value

Gain switchover

2nd gain mode H08-08
Switchover condition  H08-09

Delay H08-10
Level HO08-11
Hysteresis H08-12

Switchover time H08-13

Speed reference limit

Max. motor speed
Maximum speed limit HO06-07
Positive speed limit

HO06-08

Negative speed limit

H06-09

s
!

HO6-05/H06-06  \

invalid at multi-speed !
\ reference

Accel./Decel. time
~|Accel. ramp time constant of
speed reference H06-05
Decel. ramp time constant of
speed reference H06-06

Torque reference
low-pass filter

1st: HO7-05

2nd: HO7-06

!

Notch filter
Frequency Width  Attenuation
1st: H09-12 H09-13 H09-14
2nd: H09-15 H09-16 ~ H09-17
3rd: H09-18 H09-19  H09-20
4th: H09-21 H09-22 H09-23
Torque limit

of speed reference ] DI JOG
H06-03 Main speed FunIN.18 JOGCMD+
reference A FunIN.19 JOGCMD-
source
Analog input correction H06-00
Zero drift HO03-54
Al1 Deadzone  H03-53 Speege"ejie;er‘ce Speed reference Spei;’rergtf;f:me
Offset H03-50 ) X communication || sourmzc_a[l;ctlon e selection
Filter H03-51 ] H31-09 FunIN.26
Speed value |
corresponding H03-80 | Auxiliary speed
to 10V | reference B Jog function
| source HOD-11
| H06-01
Analog input correction :
Al2 Zero drift HO03-59 |
Deadzone  HO3-58| |
R P
Offset HO03-55 Multi-speed /
Filter HO3-56 reference €—— ————————— — -
Group H12
Speed value
corresponding H03-80
to 10V
Torque feedforward
Function enable H06-11
Filter time H08-20
Gain H08-21
< Speed >
/ \
reference
' L(RPM)
Speed regulator
Gain Integration
1st: H08-00 HO08-01
2nd: H08-03 H08-04
Speed feedback filter
Filter H08-22
Cutoff frequency H08-23
Disturbance observer
o Compensation gain
~ ~
, \ H09-30
Motor speed & Filter time H09-31
\ _(RPM) N
~ L 1
\
Ly
e ‘Position )
feedback Speed detection
(encoder unit), AN
77777 1
\
... L
Frequency-division output
— Current control
—|Pulses H05-17 Encoder
Frequency-division | Output selection H05-38
output
A+ B+ Z+
A- B- Z-
Main
‘ Load power

_X

~ N
(Intemal torque\
Jeference (%)//
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5.4 Torque Control Mode

Figure 5-79 Block diagram of the torque control mode

Torque Torque Torque Torque Current
reference input reference qu qu + u

» reference » reference loop

source and : e i
o filter limit control

direction
Current
feedback

Encoder

Set H02-00 to 2 on the keypad or Inovance servo commissioning software to enable the torque
control mode.

Set the servo drive parameters based on the mechanical structure and specifications. The following
part uses the basic parameter setting to describe the torque control mode.

Figure 5-80 Signal exchange between the servo drive and the host controller

Servo drive
Torque
.. reference input Torque
[\ u
> ; R ' R Torque N
| referenge input Reference filter reference limit
setting
TOQDirSel input . . .
P » Torque reference direction selection >
Speed limit input
by external Al N
Host | ¢ Speed limit input >
controller |V Torque
V-LT output regulator
5 < Speed limit output <
C-LT output .
< outpd Torque limit output <
Tog-Reach output
< a P Torque reached output <

5.4.1 Torque Reference Input Setting

1) Torque reference source

In the torque control mode, five methods of obtaining torque references are available, and you can
select one in HO7-02.
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Figure 5-81 Selection of torque reference source

Mai
referen

HO07-00

n torque
ce A source

0: Main torque
reference A source

Auxiliary torque
reference B source

1: Auxiliary torque
reference B source

HO07-01
2:A+B Torque reference
A+B —9° source —1—>
HO07-02
3: A/B
A/B switchover
— 4: Communication
Communication .
. setting
setting
(H31-11)
Relevant parameters:
Function | Parameter . . . Effective
Setting Range Unit | Function | Propert . Default
Code Name 9 9 perty Time
0: Main torque reference A
source
1: Auxiliary torque reference B Select the
Torque source torque
HO07-02 |reference - q At stop |Immediate 0
reference
source 2:A+B
source.
3: A/B switchover
4: Communication setting

a. Main torque reference A source

The main torque reference A sources include digital setting and analog voltage setting. Digital setting
produces the internal speed reference, and the analog voltage setting produces the external speed

reference.

Figure 5-82 Main torque reference A source

Main torque

HO7-00

Keypad setting value |o: pigjtal setting:
of torque reference | ——«—Q |
H07-03
Al1 setting 1: Al1
H03-50 to H03-54 |—— 0
H03-81
Al2 setting 2: Al2
H03-55 to H03-59 |———0
H03-81

reference A source

|

|
\ Main torque
reference A

source

v
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Relevant parameters:

Function Parameter . . . Effective
e Name Setting Range | Unit Function Property Time Default

0: Digital setting

Main torque (H07-03) Select the source of
HO7-00 |reference A 1 Al - |main torque reference | At stop | Immediate 0
source 2:AI2 A.

m  Digital setting
The torque reference is set in HO7-03 as a percentage relative to the rated motor torque.

Relevant parameters:

Function| b ameter Name | SStN9 | ynt Function Property Eflective | pefaut
Code Range Time

Set the torque
% |reference, in unit of
0.1%.

Keypad setting value |-300.0 to
of torque reference | 300.0

During

HO07-03 .
running

Immediate 0

m  Analog voltage setting

The analog voltage signal output by the host controller or other devices is processed and then used
as the torque reference.

Analog voltage input terminal:

The servo drive provides two analog input channels, Al1 and Al2, with maximum input voltage +10
VDC, input impedance 9 kQ.

Analog input circuit:

Servo drive

Analog 7 A g0 |tow-pass
torque limit T / filter AD

conversion

Analog . AI2 |18 [Low-pass
speed input | / GND 19 | filter

Operation method:

The following table takes Al1 as an example to describe the analog setting of the torque reference.
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Figure 5-83 Operation flowchart of setting torque reference by analog voltage

Start

H02-00 = 2

|

HO07-00 =1
H07-02=0

A

Filter

|

Correct zero drift

|

Set offset

A

Set dead zone

Set torque reference
corresponding to £10 V

End

Enable the torque control mode.

Main torque reference A source: Al1
Torque reference source selection:
main torque reference A

Set H03-51.

Set H03-54 or use the analog
automatic adjustment function
in HOD-10.

Set H03-50.

SetH03-53.

Maximum forward torque
corresponding to +10 V: HO3-81

Maximum reverse torque
corresponding to -10 V: -(H03-81)

Zero drift: value of the servo drive sampling voltage relative to GND when the input voltage of the

analog channel is zero

Offset: input voltage value of the analog channel when the sampling voltage is zero after zero drift

correction

Dead zone: input voltage range of the analog channel when the sampling voltage is zero

In the following figure, y, is the output voltage of the analog channel not processed, and ys is the

final torque reference.

Figure 5-84 Al processing of servo drive

Servo _drive Internal processing of
Al1 terminal Output voltage servo drive
f analog Calculat
Input voltage o alculate
Al2
ofanalog —— channel yil | Fiter Y2 »l Zero arift | X2 »| Offset | V¢ » D639 | Vs torque Yo >
channel x zone reference
GND
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Figure 5-85 Sampling voltage example for servo drive Al processing

y1: Voltage when analog input voltage is 0 V
y3: Voltage after zero drift correction
y4: Voltage after offset

Y (mV) A ———— y5: Voltage after dead zone setting

Sampling voltage
n, s Ya Y5
400 ‘
Zero drift 7 Offset » >
0 3200 4000} 4800
PYARPEER Input voltage of analog
800 800 channel X (mV)
Dead Dead
zone zone

° Filter:

The servo drive provides the analog channel filter function. Setting the filter time constant in HO3-
51 prevents motor reference fluctuation due to instable analog input voltage and eliminates motor
malfunction due to signal interference. The filter function cannot eliminate or suppress the zero drift
or dead zone.

e  Zero drift correction:
It corrects the analog output voltage offset relative to the actual input voltage 0 V.

In the preceding figure, the analog output voltage without being processed by the servo drive is y;.
Take the filter time constant H03-51 = 0.00 ms as an example, and the sampling voltage after filter
Y, is the same as y,.

That is, when the actual input voltage x = 0, the output voltage y, = 400 mV. Therefore, the zero drift
voltage is 400 mV.

Set H03-54 to 400.0 (mV). The sampling voltage after zero drift correction is shown as y;.
y; =y,—400.0

Zero drift correction can also be carried out by using the analog automatic adjustment function in
HOD-10.

e  Offset setting:
It sets the actual input voltage corresponding to sampling voltage 0.

Assume that the actual input voltage x = 4000 mV when the sampling voltage y; = 0. That is, the
offset is 4000 mV.

Set H03-50 to 4000 (mV). The sampling voltage after offset y, = y; + 4000
e Dead zone correction:
It sets the effective input voltage range when the sampling voltage of the servo drive is not 0.

After the offset is set, if the sampling voltage is always 0 when the input voltage x is within 3200 mV
to 4800 mV, the dead zone is 800 mV.
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Set H03-53 to 800 (mV). The sampling voltage after dead zone correction is shown as ys:
0 3200 =<x<4800

Ys5=
{ Y4 4800 < x < 10000 or -10000 < x < 3200

e  Speed reference calculation:

After setting the zero drift, offset, and dead zone, set the torque corresponding to 10 V (10000 mV)
in HO3-81 to obtain the actual torque reference yq:

Ys
10000

Yo = x (H03-80)

This value is used as the torque reference set via analog in the torque control mode.

The following figures show the relationship between analog input and torque values when the offset
is absent and present. After all setting is completed correctly, view the sampling voltage of Al1 in
HOB-21 or the torque reference corresponding to analog input in HOB-02.

Figure 5-86 No-offset Al1

Torque A

Speed corresponding to
+10 V (+H03-81)

T_Ref

Dead zone p| +10V Vv It'
(HO03-53) orage

Speed corresponding
to-10 V (-H03-81)

Figure 5-87 After-offset Al1

No-offset speed
reference curve

Torque After-offset speed
A reference curve

(No-offset) Speed

(After offset)

Speed corresponding to
+10 V (+H03-81)

Voltage

<> Dead zone
Offset  (H03-53)
(H03-55)
Speed corresponding
to-10 V (-H03-81)

The relationship between the final torque reference ys and the input voltage x is:

0 B-C<xs<B+C

y6={ HO03-80
(x-B)x
10

B + C <x=10000 or-10000 < x<B-C

B: offset, C: dead zone
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Relevant parameters:

Function | Parameter Setting : . Effective
Code Name Range Unit Function Property Time | Default

Set the offset of the | During

HO03-50 |Al1 offset -5000 to 5000 | mV . Immediate 0
analog channel Al1.| running
Set the moving
HO3-51 Al1 filter time 0 to 655.35 ms |2verage filter time Durmg Immediate | 2.00
constant constant of the running

analog channel Al1.

Set the dead zone

HO03-53 | Al1 dead zone |0 to 1000.0 | mV |of the analog During | 1 ediate| 10.0
running
channel Al1.
Set the zero drift of .
HO03-54 | Al1 zero drift -500.0 10 mV | the analog channel Durlpg Immediate| 0.0
500.0 Al running
Torque 1.00 to 8.00 Set the torque

corresponding to

HO03-81 |corresponding |times of rated | times . Atstop |Immediate| 1.00
t0 10 V/ torque sampling voltage
d 10 V.
0: Disabled
Analog | TiA enable automatic
HOD-10 |automatic adjustment - . . At stop |Immediate 0
adiustment zero drift correction
) 2: A2 of Al1 and Al2.
adjustment
Note The setting method of Al2 is the same as that of Al1 described above. For the detailed

parameter descriptions, refer to Chapter 7.

b. Auxiliary torque reference B source

The auxiliary torque reference B source is set in the same way as the main torque reference A
source. For the descriptions of related parameters, refer to Chapter 7.

c. A/B switchover

When H07-02 = 3 (A/B switchover), set a DI terminal with FunIN.4 (CMD-SEL, main/Auxiliary
reference switchover). The signal of the DI terminal determines whether the main or auxiliary
reference source is valid.

Relevant function No.:

Function

No. Symbol Function Name Description
i ili Valid: Current running reference being A
FuniN.4 | CMD-SEL | Main/Auxiliary
reference switchover Invalid: Current running reference being B

d. Communication setting

When H07-02 = 4 (Communication setting), the torque reference is the value of H31-11, and H31-11
is not displayed on the keypad and can be set only via communication.
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Relevant parameters:

Function Parameter Setting . . Effective
Code Name Range Unit Function Property Time Default
Torque Set the torque reference (in
- i 0 i
H31-11 refergnce 100.000 o unit of 0.001%) when thel Durlrlg Immediate )
set via to 100.000 torque reference source is | running
communication communication setting.

2) Torque reference direction

A DI terminal with FunIN.25 (TOQDirSel, torque reference direction selection) is used to change the
torque reference direction.

Relevant function No.:

Function

No. Symbol Function Name Description
Valid: Forward direction
FunIN.25 | ToqDirSel | lordue reference
direction selection Invalid: Reverse direction

The actual motor direction is related to the rotating direction in H02-02, positive/negative of torque
reference, torque reference direction (FuniIN.25).

Table 5-25 Actual motor rotating direction in torque control mode

H02-02 Positive/Negative of FunIN.25 Actual Motor Rotating Direction
Torque Reference

0 + Invalid Counterclockwise

0 + Valid Clockwise

0 - Invalid Clockwise

0 - Valid Counterclockwise 2
1 + Invalid Clockwise

1 + Valid Counterclockwise

1 - Invalid Counterclockwise

1 - Valid Clockwise

5.4.2 Torque Reference Filter

& A very large filter time constant reduces the response. Check the response during the
CAUTION setting.

In the position, speed, torque and hybrid control modes, the servo drive can carry out low-pass filter
on torque references to smoothens references and decreases vibration.

The servo drive provides two low-pass filters for torque references. By default, the 1st filter is used.

When the gain switchover function is used (H08-08 = 1 and H08-09 # 0), and the condition of HO8-
09 is met, the 2nd filter is used.
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Relevant parameters:

Function Parameter Name S Unit Function Property Effeptwe Default
Code Range Time
Time constant of Set the time constant of Durin
HO7-05 |torque reference |0 to 30.00| ms |the 1st torque reference . 9 | iImmediate | 0.79
) ) running
filter low-pass filter.
2nd time constant Set the time constant of Durin
HO7-06 |of torque 0to 30.00| ms |the 2nd torque reference . 9 | Immediate | 0.79
) ) running
reference filter low-pass filter.

Figure 5-88 Diagram of rectangular torque reference first-order filter

A
Torque
reference

— — — = Input torque reference

First-order filter

»

3t Time ('t)

Figure 5-89 Diagram of trapezoid torque reference first-order filter

reference

A
Torque

— — — - Input torque reference

First-order filter

I

3t Time (t)
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5.4.3 Torque Reference Limit

& Torque reference limit is mandatory in the position control, speed control, torque
CAUTION | control and hybrid control modes.

Torque references are limited to protect the servo drive and motor.

Figure 5-90 Torque setting and limit

Torque A

Torque reference input

from host controller

Positive torque limit — —

Servo drive

o

Motor speed

. torque reference| \ .

Negative torque limit -~ — — — — — — — —

»la !
o Internal 4 Time
Torque
Con?rol speed Thraup
control cipntrg

When the absolute value of the torque reference input from the host controller or output by the
speed regulator is larger than the absolute value of the torque reference limit, the actual torque
reference of the servo drive is restricted to the torque reference limit. Otherwise, the torque

reference input from the host controller or output by the speed regulator is used.

Only one torque reference limit is valid at a moment. Both positive and negative torque limits does
not exceed the maximum torques of the servo drive and motor and +300.0% of the rated torque.

Figure 5-91 Torque limit example

Torque A

Drive max. torque |- — — — — — — — .

Motor max. torque

+300.0% of rated torque - — — — — — — — — —

+ Internal limit (H07-09)

+ External limit (HO7-11)

T-LMT /

v

Time

- External limit (H07-12)

T-LMT

- Internal limit (H07-10)

-300.0% of rated torque

Motor max. torque
Drive max. torque

- 239 -



5 Control Modes

1) Torque limit source

The torque limit source is set in HO7-07. After the torque limit is set, the servo drive torque reference
is restricted to within the torque limit. After the torque reference reaches the limit, the motor runs ac-
cording to the torque limit. The torque limit must be set according to the load conditions. If the setting
is very small, it may cause longer acceleration/deceleration time of the motor, and the actual motor
speed may not reach the required value at constant speed running.

Relevant parameters:

Function | Parameter . . . Effective
Code N Setting Range Unit | Function |Property Time Default

0: Internal positive/negative
torque limit

1: External positive/negative
torque limit (via P-CL, N-CL)

2: T-LMT as external torque limit

Select the
Torque 3: Minimum of external positive/ torque
H07-07 | limit - -opond At stop |Immediate| 0
source negative torque and external limit
T-LMT as torque limit (via P-CL, source.

N-CL)

4: Switchover between internal
positive/negative torque limit and
T-LMT torque limit (via P-CL,
N-CL)

Figure 5-92 Torque limit source

Internal positive

torque limit 0: Internal positive/
HO07-09 Internal Internal negative torque limit

| — . e PR
5 Internal negative torque limit limit

Torque limit source
HO07-07
torque limit

I
I
I
I
I
I
:
HO7-10 |
I
I
I
I
I
I

External positive

torque limit I "

HO07-11 External 1: Ext_ernal posmye_/

torque limit I - DI _ negative torque limit
selection

External negative
torque limit
HO07-12

Al 2: T-LMT as —
External external torque limit Torque limit
> torque limit Al limit source
Al2 (Al setting)

3: Minimum of external

positive/negative torque and
DI external T-LMT as torque limit
Min | selection

4: Switchover between internal
positive/negative torque limit

DI and T-LMT torque limit
selection

The following figures show the torque limit curve when the absolute torque reference input from the
host controller is larger than the torque limit.

a. H07-07 = 0 (Internal positive/negative torque limit)

The torque reference limit value is determined only by HO7-09 and HO7-10.
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Figure 5-93 Torque limit curve when H07-07 = 0

Internal positive
torque limit

Internal negative
torque limit
-(H07-10)

Torque

A

Torque reference input
from host controller

HO07-09

Servo drive torque

/ reference

Motor speed

<

e
Torque
control speed

Internal

control

a. HO7-07 = 1 (External positive/negative torque limit)

The torque reference limit value is determined by the logic state of external DI signals. The positive
limit value is selected between H07-09 and H07-11, and the negative limit value is selected between

HO7-10 and HO7-12.

Figure 5-94 Torque limit source H7-07 = 1

P-CL function
FuniIN.16

External positive
torque limit
HO7-11

Internal positive
torque limit
H07-09

———o0

External negative
torque limit
H07-12

Internal negative
torque limit
HO7-10

——-o

N

External positive
torque limit
(P-CL)

N

External negative
torque limit
(N-CL)

1: External positive/
negative torque limit

|

Torque limit source
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Table 5-26 Descriptions of H07-07 = 1

State of DI P-CL
Signal ON OFF
Torque A Torque reference input Torque Torque reference input
from host controller from host controller
Positive / Positive
torque limit I torque limit I
H07-09 Motor speed HO7-11 Motor speed
Servo drive torque / Servo drive torque /
O FF / reference / reference
T > : >
> Time i Time
Torque Internal Torque Torque Internal Torque
. control speed dontrall . control speed gontrdl
Negative control ] Negative control ]
torque limit | — . torque limit | —
-(H07-10) (— -(H07-10) L1
N-CL
Torque A Torque reference input Torque A Torque reference input
from host controller from host controller
Positive / Positive
torq:g;l-n(;lg 7777777 | Motor speed torq:(e);l_r:;t 77777777 Motor speed
Servo drive torque / Servo drive torque /
ON / reference / reference T
T > T >
/ Time i Time
Torque  Internal Torque Torque Internal Torque
. control speed control . control speed dontrol
Negative control ] Negative control ]
torque limit | — . — torque limit | — —
-(H07-12) I -(H07-12) L1

Set two DI terminals of the servo drive respectively with function 16 (FunIN.16: P-CL, external
positive torque limit) and function 17 (FunIN.17: N-CL, external negative torque limit) and set the
terminal logics.

Relevant function No.:

No Function | Function Description
' Symbol Name P

The torque limit source is switched over based on the setting of
HO07-07.

HO7-07 = 1:

Valid: External positive torque limit enabled
Extornal Invalid: Internal positive torque limit enabled
FunIN.16 P-CL | positive HO7-07 = 3 and Al limit larger than external positive limit
torque limit | \/3)ig: External positive torque limit enabled

Invalid: Al torque limit enabled

HO7-07 = 4:

Valid: Al torque limit enabled

Invalid: Internal positive torque limit enabled
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Function | Function

No. Symbol Name Description

The torque limit source is switched over based on the setting of
HO07-07.

HO7-07 = 1:

Valid: External negative torque limit enabled
Extornal Invalid: Internal negative torque limit enabled
FunIN.17 N-CL | negative HO7-07 = 3 and Al limit larger than external negative limit
torque limit | \/ajig: External negative torque limit enabled

Invalid: Al torque limit enabled

HO7-07 = 4:

Valid: Al torque limit enabled

Invalid: Internal negative torque limit enabled

c. HO7-07 = 2 (T-LMT as external torque limit)

The torque limit is determined by the torque corresponding to the input voltage of the Al terminal
selected in HO7-08.

Figure 5-95 Torque limit source H7-07 = 2

T-LMT selection
H07-08
T

Atz 1-Al1
External positive/

|
I
: i ! 2: T-LMT as external
negative torque limit iti
9 q | External positive/ torque limit

+ negative torque
Al2: 2-Al2 limit (Al setting) x _
External positive/ [ © Torque limit

negative torque limit source

v

Figure 5-96 Torque limit curve when HO7-07 = 2

Torque A Torque reference input
from host controller
Positive torque limit /
Torque corresponding —1— — — — — — — B M
otor speed
to Al voltage P
Servo drive torque /
/ reference
‘ }
e e Time
Torque Internal Torque
control speed dontral
Negative torque limit control
- |Torque corresponding — — — — — — — — —
to Al voltage|

For the setting of the relationship between the torque and the analog voltage for Al1 and Al2, refer
to Chapter 7.

d. HO7-07 = 3 (Minimum of external positive/negative torque and external T-LMT as torque limit)
Positive torque limit: based on the Al terminal selected in HO7-08
When the logic of the external DI signal (P-CL) is invalid, the positive torque limit is determined by
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the torque corresponding to the input voltage of the Al terminal.

When the logic of the external DI signal (P-CL) is valid, the positive torque limit is determined by the
smaller between HO7-11 and the torque corresponding to the input voltage of the Al terminal.

Negative torque limit: based on the Al terminal selected in HO7-08

When the logic of the external DI signal (N-CL) is invalid, the negative torque limit is determined by
the torque corresponding to the input voltage of the Al terminal.

When the logic of the external DI signal (N-CL) is valid, the negative torque limit is determined by
the smaller between H07-12 and the torque corresponding to the input voltage of the Al terminal.

Figure 5-97 Torque limit source H7-07 = 3

P-CL function
FunIN.16
Smaller of H07-11 |
and Al input limit 1 "
) External positive
| torque limit

T-LMT external (P-CL)
positive tf)rque limit: ——o 3: Minimum of external
Al input positive/negative torque and

I

I

I

external T-LMT as torque limit !
x

I

I

I Torque limit source

\4

Smaller of H07-12

!
!
and Al input limit ! K
) External negative
! ~  torque limit

T-LMT external (N-CL)
negative torque limit: ——0
Al input

Table 5-27 Descriptions of HO7-07 = 3

State of DI P-CL
Signal ON OFF
Torque ) Torque reference input Torque 4 Torque reference input
from host controller from host controller
Positive w - o
torque limit - —— — -1 Positive torque limit - - —_—___ T
Al Motor speed min{HO7-11, Al} Motor speed
Servo drive torque / Servo drive torque /
O FF reference reference
I > T »
T Time ‘ Time
Torque  Internal Torque Torque  Internal Torque
’ control  speed dontrol control  speed dontral
togigaﬁ:\:i control JJ Negative torque limit control
-JAI| AL T T T T T T T
N-CL
Torque Torque reference input Torque Torque reference input
from host controller from host controller
Positive torque limit
Positive torque limit | | f/ min{HO?—11 Ay — f/
Al Motor speed ’ Motor speed
Servo drive torque / Servo drive torque /
ON g reference g reference
\ > ‘ >
| Time * Time
Torque  Internal Torque Torque  Internal Torque
control  speed dontral control  speed dontrol
Neggtive torque limit | Eon,tm,l . ]J Negative torque limit control ]
-min{HO7-12, |Al| } min{HO7-12, JAl|} [~~~ -

e. HO7-07 = 4 (Switchover between internal positive/negative torque limit and T-LMT torque limit)
Positive torque limit: based on the Al terminal selected in HO7-08

When the logic of the external DI signal (P-CL) is invalid, the positive torque limit is determined by
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HO7-09.

When the logic of the external DI signal (P-CL) is valid, the positive torque limit is determined by the
torque corresponding to the input voltage of the Al terminal.

Negative torque limit: based on the Al terminal selected in HO7-08

When the logic of the external DI signal (N-CL) is invalid, the negative torque limit is determined by
HO7-10.

When the logic of the external DI signal (N-CL) is valid, the negative torque limit is determined by the
torque corresponding to the input voltage of the Al terminal.

Figure 5-98 Torque limit source H7-07 = 4

P-CL function
FunIN.16
T-LMT external I
positive torque limit: |
Al input 1 External positive
! torque limit
P-CL
External positive ( )
torque limit: HO7-11 4: Switchover between internal

|
positive/negative torque limit |
and T-LMT torque limit !
|
T-LMT external ‘ OL
I I
“
I
I

Torque limit
negative torque limit: source >
Alinput External negative
r  torque limit —
X (N-CL)
External negative
torque limit: HO7-12
Table 5-28 Descriptions of H07-07 = 4
State of DI P-CL
Signal ON OFF
Torque A Torque reference input Torque A Torque reference input
from host controller from host controller
Positive / Positive /
torq;((e);_rgg 7777777 i Motor speed torque “n)_\lf 7777777 i Motor speed
Servo drive torque / Servo drive torque /
OFF / reference / reference
T - > T - »
>« < Time >« < Time
Torque Internal Torqu Torque Internal Torque
) control  speed gontrol . control speed gontral
Negative control J Negative control
torque limit | — — — torque limit | — — —
-(H07-10) — -(H07-10) (S
N-CL
Torque A Torque reference input Torque A Torque reference input
from host controller from host controller
Positive e Positive e
torque limit e torque limit ——— — — — — — — 7 B
HO7-09 Motor speed Al Motor speed
Servo drive torque / Servo drive torque /
ON / reference / reference T
[ > [ >
< Time > Time
Torque Internal Torqu Torque Internal Torqu
i control speed dontrol . control speed dontroll
Negative control J Negative control J
torque limit | torque limit | —
-|AT] — -|Al| L
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Relevant parameters:

Function Parameter Setting . . Effective
Code Name Range Unit Function Property Time Default
1: Al1 Select the analog input
HO7-08 | T-LMT selection - | channel of the torque limit| At stop |Immediate 2
2:Al2 signal.
Internal positive o, |Setthe internal positive/ During .
H07-09 torque limit 0to 300.0 | % negative torque limit value | running Immediate | 300.0
(100.0% corresponds to
Internal negati one time of rated motor Durin
HO7-10 |, ornal NGAIVE 1 4 44 300.0 | % |torque). U9 mmediate | 300.0
torque limit running
Ho7-11 | EXternal positive | oy 350 o | o, | Set the external positive/ | DUNG 1o it | 300.0
torque limit negative torque limit value | "unning
External (100.0% corresponds to .
HO7-12 | negative torque | 00 300.0 | % |one time of rated motor | During o yiie | 300 9
limit torque). running

2) Torque limit DO signal

When the torque reference reaches the torque limit, the servo drive outputs the torque limit signal to
the host controller. Set a DO terminal of the servo drive with function 7 (FunOUT.7: C-LT, torque lim-

it) and set the terminal logic.

Relevant function No.:

No Function | Function Descriotion
’ Symbol Name P
Valid: Servo drive torque reference reaching the torque limit value
and restricted to this value
FunOUT7 | CLT | |ordue
limit Invalid: Servo drive torque reference not reaching the torque limit
value

5.4.4 Speed Limit in Torque Control

In the torque control mode, if the torque reference is larger than the load torque on mechanical side,
the motor keeps accelerating, which may causes overspeed and damages the machine. The motor
speed needs to be limited to protect the machine.

Figure 5-99 Diagram of speed limit in torque control

Motor speed 4

(RPM)

Max. motor speed

Speed limit

Overspeed may cause
mechanical damage.

_ Speed limit ensures
safe running.

Time
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1) Speed limit source

The speed limit source in torque control is selected in HO7-17. After the speed limit is set, the actual
motor speed is restricted to within the speed limit. After the motor speed reaches the speed limit,
the motor keeps constant-speed running at the speed limit value. The speed limit must be set ac-
cording to the load conditions.

Relevant parameters:

Function | Parameter . . . Effective
Code N Setting Range Unit Function Property - Default

0: Internal speed limit

1: V-LMT as external Select the speed

HO07-17 Speed limit speed limit _ | limit source in Immediate Durlpg 0
source torque control running
2: Speed limit selected mode.
via DI

Figure 5-100 Speed limit source

Speed limit
source HO7-17
Positive speed limit :
HO7-19 i Lo
Internal 0: Internal speed limit |
speed limit |
Negative speed |
limit \
-(H07-20) % :
[
Al1 . 1: V-LMT as
“ External external speed limit Speed limit
‘ speed limit source >
(Al setting)
Al2 ——o
Positive/Negative
speed limit i 2: 1st or 2nd speed
HO7-19 1 External limit selected via DI
| speed limit
Positive/Negative (DI selection)
speed limit ©
H07-20
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a. HO7-17 = 0 (Internal speed limit)
The speed limit in different motor directions is determined only by H07-19 and HO7-20.
Figure 5-101 Speed limit curve when H07-17 =0

A
Motor speed
(RPM)

Max. motor speed

Positive speed limit
Ho7-19 [ — — — — —

\ Time

Negative speed limit
-(H07-20)

/

-Max. motor speed

a. H07-17 = 1 (V-LMT as external speed limit)

The voltage for speed limit is input from the Al terminal selected in H07-18. When the speed limit
corresponding to the Al voltage is smaller than internal speed limit (HO7-19/H07-20), the speed limit
corresponding to the Al voltage is valid. When the speed limit corresponding to the Al voltage is
larger than internal speed limit (HO7-19/H07-20), the internal speed limit is valid.

Figure 5-102 Speed limit curve when H07-17 = 1

A
Motor speed

5 (RPM)

Max. motor speed
Internal limit HO7-19 ~ — — — — — — — — —

Forward speed limit [ — — — — — — — — —
Speed corresponding to Al voltage

\ Time

Reverse speed limit
-|Speed corresponding to Al voltage|

v

,,,,,,,,,, Internal limit -(HO7-20)
-Max. motor speed

c. HO7-17 = 2 (1st or 2nd speed limit selected via DI)
HO7-19 or HO7-20 is selected as the speed limit based on the logic of the DI signal.

To use this function, set a DI terminal of the servo drive with function 36 (FunIN.36: V-LmtSel,
internal speed limit source) and set the terminal logic.

- 248 -



5 Control Modes

Relevant function No.:

No. Function Symbol Function Name Description

Valid: H07-20 as internal speed limit
FunIN.36 V_LmtSel Internal speed limit source

Valid: H07-19 as internal speed limit

Table 5-29 Speed limit descriptions

V_LmtSel
OFF ON
A A
Motor speed Motor speed
(RPM) (RPM)
Max. motor speed Max. motor speed
Positive speed limit | Positive speed limit |
H07-20 H07-19

.
.

\ Time \ Time
Negative speed limit Negative speed limit
********** -(HO07-20) T T T T T T T T T 7 -(HO07-19)
-Max. motor speed -Max. motor speed

Relevant parameters:

Function| Parameter Setting . . Effective
Code Name Range Unit Function Property Time Default
Select the analog input
: 1: Al i
H07-18 V LMT _|channel when e).(ternal Immediate Durlpg 1
selection 2- Al2 analog (V-LMT) is used as running 5

the speed limit source.

Positive speed Set the positive speed

Ho7-19 | Imiistspeed |\ 6000 | RPM | limit/1st speed limitin the | Immediate | 2“9 | 3000
limit in torque running
torque control mode.
control
Negatwe speed Set the positive speed .
limit/2nd speed . I . During
HO07-20 |,. .. . 0 to 6000 | RPM |limit/2nd speed limit in the | Immediate . 3000
limit in torque running
control torque control mode.

2) Speed limit DO signal

In the torque control mode, when the actual motor speed exceeds the speed limit and the duration
lasts the time of H07-40, the servo drive considers that the motor speed is limited and outputs the
speed limit signal (FunOUT.8:V-LT) to the host controller. If any of the conditions is not met, the
speed limit signal is invalid.
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The speed limit signal (FunOUT.8:V-LT) is judged only in the torque mode and servo running status.
Set a DO terminal of the servo drive with function 8 (FunOUT.8:V-LT) and set the terminal logic.

Figure 5-103 Example of speed limit DO waveform

Speed ) Speed feedback
HO7-40
Speed limit l (speed limit window)

«— -
Servo Servo ON Servo Time
OFF | oN lon  |oFF

FunOUT.8: V-LT,
speed limit 2" OFF OFF

Relevant function No.:

Function | Function

Ne: Symbol Name

Description

Invalid: Motor speed not reaching the speed limit

FunOUT.8 V-LT Speed limit | valid: Motor speed reaching the speed limit and speed loop built
internally based on the speed limit

5.4.5 Torque Reached Output

This function is used to determine whether the actual torque reference reaches the setting range.
When the actual torque reference reaches the threshold, the servo drive outputs the related DO
signal (FunOUT.18: TogReach, torque reached) to the host controller.

Figure 5-104 Example of torque reached output waveform

A: Actual torque reference (HOB-02)

B: Base value for torque reached (H07-21)

C: Threshold of torque reached valid (H07-22)
Actual torque D: Threshold of torque reached invalid (H07-23)

C and D are offsets on the basis of B.

B+C
| A: Actual torque reference

B+D !
B 0 - T T T T T T T T T
0

/  Time
B - - . N
I I
-(B+D) ‘

-(B+C)

FunOUT.18: TogReach,  opf ON OFF | ON OFF
torque reached
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The torque reached signal becomes active when the actual torque reference meets the condition:
|A|2B+C

Otherwise, the torque reached signal remains inactive.

The torque reached signal becomes inactive when the actual torque reference meets the condition:
|A|]<B+D

Otherwise, the torque reached signal remains active.

Figure 5-105 Torque reached output

Torque reached DO signal

A
ON ON
A v Y A
| OFF | OFF|
- OFF
-(B+C) -(B+D) 0| B+D B+C A
Relevant parameters:
Function | Parameter Setting . . Effective
Code Name Rangs Unit Function Property Time Default
Base value Set the base value for
o .
HO07-21 | for torque Oto % torque reached (100% Durlpg Immediate 0
300.0 corresponds to the rated running 5
reached
torque).

Threshold Set the offset threshold
of torque Oto o for torque reached valid During .

HO7-22 reached 300.0 % (100% corresponds to the | running Immediate | 20.0
valid rated torque).
Threshold Set the offset threshold
of torque 0to o for torque reached invalid During .

HO7-23 reached 300.0 g (100% corresponds to the | running Immediate | 10.0
invalid rated torque).

To use the torque reached function, set a DO terminal of the servo drive with function 18 (FunOUT.18:
TogReach, torque reached) and set the terminal logic.

Relevant function No.:

No Function Function Descriotion
’ Symbol Name P
Valid: Absolute value of torque reference reaching setting
Torque value

FunOUT.18 | TogReach
reached Invalid: Absolute value of torque reference smaller than

setting value
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5.4.6 Function Code Block Diagram

Gain switchover
Keypad setting value
of torque reference 2nd gain mode HO08-08
Ho7-03 Switchover condition  H08-09
source Level H08-11
Analog input correction H07-00 Hysteresis HO08-12
Al Zero drift HO03-54 Torque reference Switchover time H08-13
Torque direction Absolute
4| Deadzone H03-53 reference source —»| . > digital value
HO7-02 selection .
Offset HO03-50 : b FuniN.25 conversion
Filter H03-51 |
| Auxiliary torque
| reference B
-II : source
Analog input correction [ HO7-01
A2 | Zero drif Hos-se | ||
Internal speed limit )
———3{ Dead zone H03-58 |— — | :
Offset HO3-55 | I:gsitive speed limit/1st speed HO7-
y | LT TN
Filter HO03-56 | Negative speed limit/2nd speed limit / Speed limit \
I
: : HO7-20 ‘o (BiMl s Torque reference
| . 7 low-pass filter
- _+ ________ -+ Internal speed limit source FunIN.36 // 1st: HO7-05
| | v / 2nd: HO7-06
! Speed regulator
| | External speed P g
| | limit Speed limit Speed | |
| F=———> > source limit Gain Integration —
| | V-LMT selection H07-17 judgment| — 1st: H08-00 H08-01
| : HO7-18 2nd: H08-03 H08-04
| |
| |
| | -
| | Notch filter
! ! Speed feedback filter . .
| | Frequency Width  Attenuation
: : Filter Ho8-22 Ist HO9-12 ~ HO9-13  HO9-14
| \ Cutoff frequency H08-23 2nd: H09-15  H09-16  H09-17
| v 3rd: HO09-18 H09-19 H09-20
1 . 4th: H09-21 H09-22 H09-23
;| T-LMT selection ﬂ
H07-08
Torque limit Torque limit
source I
Internal/External torque limit value HO7-07
- — - _ N
Internal positive/negative limit H07-09 H07-10 \\‘/ Motor speed \
External positive/negative limit H07-11 H07-12 v (RPM) !
5 Switchover by DI FuniIN.16 ~_-_-_7
o Speed detection
~ Position >
feedback << N
(encoder unit)/ N
***** e
Frequency-division output
| Current control
Frequency-division output Pulses Hos-17 Encoder Y‘
A+ B+ Z+ Output selection H05-38 n n \\\\
A- B- Z- N

\/Internal torque\/
. Jeference (%),
Main 1\  -—=---

‘ Load power

- 252 -



5 Control Modes

5.5 Hybrid Control Mode

The hybrid control mode means that the servo drive can switch over between different control modes
when the S-ON signal is active and the servo status is "run". Switchover between the following
modes is supported:

Torque mode <> Speed mode

Speed mode «» Position mode

Torque mode < Position mode

Speed mode « Position mode < Torque mode

Set H02-00 on the keypad or Inovance servo commissioning software to implement the switchover.

Relevant parameters:

F%n;éfn Pa':laanniter Setting Range Function Property Ef_ﬁr?]tieve Default
0: Speed mode
1: Position mode
2: Torque mode
H02-00 ﬁ?:jtéo' 3: Torque mode/Speed mode aitdtg ?)fct(?\r:atrm At stop | Immediate 1
selection 4: Speed mode/Position mode |servo drive.
5: Torque mode/Position mode
6: Torque mode/Speed mode/
Position mode

Set the servo drive parameters of different control modes based on the mechanical structure and
specifications. For details, refer to Chapter 7.

HO02-00 = 3/4/5: Set a DI terminal of the servo drive with function 10 (FunIN.10: M1_SEL, Mode
switchover 1), and set the terminal logic.

HO02-00 = 6: Set two DI terminals of the servo drive respectively with function 10 (FunIN.10: M1_
SEL, Mode switchover 1) and function 11 (FunIN.11: M2_SEL, Mode switchover 2) and set the
terminal logics.

Relevant function No.:

No. ALnEHe) Function Name

Symbol Description

Used to perform switchover between control modes in

FunIN.10 W w
servo "run" status.

M1_SEL | Mode switchover 1

Used to perform switchover between control modes in

FunIN.11 S
servo "run" status.

M2_SEL | Mode switchover 2
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5.6 Descriptions of Absolute System

5.6.1 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 turn, the encoder can record data of 16-bit multi-turn data. 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 H00-00 = 14101 (Inovance 23-bit absolute encoder) and set
HO02-01 (Absolute system selection) based on actual conditions. Er.731 is reported when the battery
is connected for the first time. Set HOD-20 to 1 to reset the fault and perform the homing operation.

When you change H02-02 (Rotating direction selection) or HOD-20 (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.

5.6.2 Relevant Parameter Setting

1) Absolute system setting

Set HO0-00 to 14101 to select Inovance 23-bit absolute encoder motor, and select the absolute
position mode in H02-01.

Function | Parameter . . Effective
Code N Setting Range Function Property | . " | Default

14000: Inovance 20-bit

i Select Inovance
incremental encoder motor Power-on

HO00-00 | Motor SN 23-bit absolute At stop . 14000
14101: Inovance 23-bit encoder motor. again

absolute encoder motor

0: Incremental position mode

Absolute 1: Absolute position linear Select one Power-on
H02-01 |system mode absolute position| At stop again 0
selection 2: Absolute position rotating mode.
mode

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.

2) Absolute position linear mode

AL Parameter Name Siling, Function Property Effgctlve Default
Code Range Time
It displays the current
Absolute position absolute position (reference .
H0B-07 counter unit) of the motor in absolute A display 0
mode.
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Function Parameter Name Setting Function Property Eff(_ectwe Default
Code Range Time

HoB-5g |Mechanical absolute - |lt displays the mechanical At display . 0

position (low 32 bits) position feedback in absolute

Mechanical absolute position linear or rotating _
HOB-60 | | sition (high 32 bits)| - | mode. Atdisplay | - 0

Absolute position

HOB-77 |(low 32 bits) of - At display - 0
absolute encoder It displays the absolute
position feedback from the
Absolute position absolute encoder.
HOB-79 | (high 32 bits) of - At display - 0

absolute encoder

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 5-106 Diagram of ball screw transmission machine

Assume that:

Mechanical absolute position (HOB-58 and HOB-60): P,,

Encoder absolute position: Pg [range: -2° to (2%°-1)]

Position offset of absolute position linear mode (H05-46 and H05-48): P,

Their relationship is: Py = Pg - Po.

B
Assume that the electronic gear ratio is ~,~, and the mechanical absolute position (reference unit)
is HOB-07, then:

B
HOB-O7=PM/T

The offset of the absolute position linear mode (H05-46 and H05-48) is 0 by default. 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 H05-46 and H05-48, 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 revolutions is larger than 32767 or the number of reverse revolutions is smaller
than -32768, the servo drive trips Er. 735, indicating the encoder multi-turn overflow fault. Set HOA-
36 to shield this fault.
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3) Absolute position rotating mode

rotating mode.

Function Parameter Name ST Unit Function Property Effgctlve Default
Code Range Time
Me:chanical gear Set the gear ratio
Ho5-50 | ratic in absolute |\ erpas 1 between the load | At stop | Immediate | 65535
position rotating and the motor
mode (numerator) transmission in
Mechanical absqlute position
gear ratio in ro.tatlng. mode.
HO05-51 |absolute position | 1 to 65535 1 Itis valid when At stop |Immediate| 1
rotating mode both H05-52 and
(denominator) H05-53 are 0.
Pulses within
one revolution of 0to Encoder
HO05-52 |load in absolute 4294967295 unit At stop |Immediate 0
position rotating Set the pulses
mode (low 32 bits) when the load
rotates one
Pulses within revolution in
one revolution of absolute position
Hos-54 ||0ad inabsolute | g 457 | ENCOder | rotating mode. | Atstop |Immediate| 0
position rotating unit
mode (high 32
bits)
Mechanical Set the motor
. Encoder o At
HOB-58 | absolute position - unit position displa - 0
(low 32 bits) converted from play
. the load position
Mechanical Encoder |in the absolute At
HOB-60 |absolute position - unit position linear or | gisplay - 0
(high 32 bits) rotating mode.
Absolute position
. Encoder At
HOB-77 | (low 32 bits) of - unit Set the absolute display - 0
absolute encoder position feedback
Absolute position from the absolute
. . Encoder | gncoder At
HOB-79 | (high 32 bits) of - : : : - 0
unit display
absolute encoder
Rotating load Set the motor
HOB-81 S|nglg-turn ) Enco.der position . At ) 0
position (low 32 unit converted from display
bits) the rotating
Rotating load load single-turn
single-turn Encoder position in the At
HOB-83 ”» . - . absolute position . - 0
position (high 32 unit . display
. rotating mode.
bits)
Set the rotating
Rptatmg load Reference Ioaq §|ngle—turn At
HOB-85 | single-turn - . position in the . - 0
” unit o display
position absolute position

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.
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Figure 5-107 Rotating load diagram

P - --...-"\\

[ | Revolving
| stage

—/ see

Motor

The servo drive calculates the mechanical absolute position based on H05-52 and H05-54 first. If
H05-52 and H05-54 are 0, the servo drive carries out calculation based on H05-50 and H05-51.
Assume that the encoder resolution RE = 223, and encoder pulses within one revolution of the load
is RM:

When H05-52 & H05-54 # 0, RM = H05-54 x 232 + H05-52;

When H05-52 & H05-54 = 0, RM = RE.
B

Assume that the electronic gear ratio is A , and the mechanical absolute position (reference unit)
is HOB-07, then:

B
HOB-07=RM/ -

The following figure shows the relationship between the rotating load single-turn position and the
revolving stage position.

Figure 5-108 Relationship between the rotating load single-turn position and the revolving stage
position.

Number of
rotating turns of
revolving stage N+2 —

——————— —

7*"74 /S Rotating

1
0
0 amount
Rotating load
single-turn position
(encoder unit) YA NS
e H Rotating
amount

The following figure shows the relationship between the encoder feedback position and the rotating
load single-turn position.

Revolving stage
(reference unit)
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Figure 5-109 Relationship between encoder feedback position and rotating load single-turn position

Encoder
position

2%

Fomy‘//

Reverse

0
Rotating load
0

The multi-turn data range is not limited in absolute position rotating mode, and Er.735 can be
shielded.

-
|

Rotating amount

Rotating amount

4) Encoder feedback data

Function Setting Effective

Code Parameter Name Range Unit Function Property Time Default
HOB-70 Number of absolute i ; Display the number of At display ) 0
encoder turns absolute encoder turns.

. Display the position
Position of absolute piay P

. Encoder | feedback of the .
HOB-71 | encoder within one - . ... | Atdisplay - 0
turn unit absolute encoder within

one turn.

5) Encoder multi-turn overflow fault selection

In absolute position linear mode, set HOA-36 to shield the encoder multi-turn overflow fault.

S Function Parameter Effective
Code Name Setting Range | Unit Function Property Time Default
Encoder multi- | 0: Not shield Set whether to shield
HOA-36 |turn overflow fault - |the encoder multi-turn | At stop | Immediate 0
fault selection 1: Shield fault overflow fault.

6) Absolute encoder reset

Set HOD-20 to determine whether to reset the encoder internal faults and encoder feedback multi-

turn data.
Function | Parameter . . . Effective
Code Name Setting Range Unit Function Property Time Default
0: Disabled Set whether to reset
Absolute .
encoder 1: Reset faults the encoder internal
HOD-20 reset ’ - |faults and encoder At stop | Immediate 0
. 2: Reset faults and feedback multi-turn
function )
multi-turn data data.

When after you set HOD-20 to 2 and the faults and multi-turn data are reset, an abrupt change
occurs in the encoder absolute position, and you need to perform the homing operation.
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5.6.3 Precautions of Battery Box

Er.731 (encoder battery failure) occurs when the battery is connected for the first time. Set HOD-20
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) occurs.
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 HOD-20 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.

5.6.4 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 5-110 Installation diagram of limit switch

Reduction Load
wheel
Motorj

Servo drive
FunIN.14:
P-OT DI
FunIN.15:
i N-OT DI

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 HOA-40 to 2, and the servo drive carries out homing to find
the mechanical home after power-on and then starts the soft limit function.

The following table compares the traditional hardware limit function and soft limit function.
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Traditional Hardware Limit Function

Soft limit function

Restricted to linear movement and single-

Applicable to linear movement and rotating

position after power-off

1 turn rotating movement. L movement
2 | External mechanical limit switch required 2 Not requ'|r|ng hardware, eI.|r'n|nat|ng
malfunction due to poor wiring contact
3 | Cannot judge mechanical slip
- - — 3 Preventing mechanical slip and abnormal
4 Cannot judge or alarm machine out of limit action with internal position comparison

Relevant parameters of soft limit function

Function
Code

Parameter
Name

Setting
Range

Unit

Function

Property

Effective
Time

Default

HOA-40

Soft limit
function

Oto 2

HOA-41

Soft limit
maximum
value

-2147483648
to

2147483647

Reference
unit

HOA-42

Soft limit
minimum
value

-2147483648
to

2147483647

Reference
unit

HOA-40 = 0: Soft limit
function disabled

HOA-40 = 1: Soft
limit function enabled
immediately at power-on

When the absolute
position counter (HOB-
07) is larger than HOA-
41, the servo drive reports
warning Er.950 and
executes stop at forward
limit.

When the absolute
position counter (HOB-
07) is smaller than HOA-
42, the servo drive reports
warning Er.952 and
executes stop at reverse
limit.

HOA-40 = 2: Soft limit
function enabled after
homing at power-on

When the absolute position
counter (HOB-07) is larger
than HOA-41 after homing
is completed, the servo
drive reports warning
Er.950 and executes stop
at forward limit.

When the absolute
position counter (HOB-07)
is smaller than HOA-42
after homing is completed,
the servo drive reports
warning Er.952 and
executes stop at reverse
limit.

At stop

Immediate

At stop

Immediate

2147483647

At stop

Immediate

-2147483648
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5.7 Auxiliary Functions

The servo drive provides the following auxiliary functions to ensure proper running of the system.

5.7.1 Software Reset

When a fault (not NO.1 non-resettable fault) occurs in the non-running state, the servo drive needs to
be powered off and then powered on again but the field does not permit power-off; in this case, you
can use the software reset function.

Relevant parameters:

Function | Parameter . . Effective
Code Name Setting Range Function Property Time Default
The servo drive automatically
Software | 0: Disabled performs program reset (similar
HOD-00 reset to program reset at power-on) At stop |Immediate 0
1: Enabled without requiring power-off/on
again.

5.7.2 Motor Protection

1) 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 (HOA-04) to adjust the report time of fault Er.620. Use the de-
fault value of HOA-04. Modify HOA-04 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 with short time of single cycle and frequent acceleration/decel-

eration.

Motor overload detection can be shielded (HOA-26 = 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 parameters:

Function Parameter Setting . . Effective
Code Name e Unit Function Property Time Default
Motor overload Set the motor overload
HOA-04 . .~ 150 to 300 % | duration before Er.620 At stop | Immediate | 100
protection gain .
is detected out.
0 Set whether to shield
: Not shield
HOA-26 Mcl)tor-overload ) motor.overload At stop | Immediate 0
shielding 1: Shield detection (Er.620 and
Er.909).
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2) Locked rotor over-temperature protection

The servo drive provides overtemperature 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 (HOA-32) to adjust the report
time of Er.630. Set HOA-33 to determine whether the enable the protection function (enabled by
default).

& Take caution when determining to shield motor locked rotor over-temperature
CAUTION protection as it may easily lead to motor damage.

Relevant parameters:

Function Parameter Name Sl Unit Function Property Eff(?ctlve Default
Code Range Time
Time threshold Set the time duration
for locked rotor |10 to of locked:-rotor over- Durin
HOA-32 ms |temperature (Er.630) . 9 | immediate| 200
over-temperature | 65535 o running
. before it is detected by
protection .
the servo drive
Locked rotor 0: Shi‘?'d Set whether to enable
detection detection of locked During .
HOA-33 | over-temperature - . Immediate 1
. 1: Enable rotor over-temperature running
protection .
detection protection (Er.630).

3) Motor overspeed protection

A very large speed causes damage to the motor or machine. The servo drive provides motor
overspeed protection.

HOA-08 =0
5 Max. motor speed x 1.2 or HOA-08 > Max. motor speed x 1.2
Overspeed fault threshold =
HOA-08 HOA-08 # 0 and

HOA-08 < Max. motor speed x 1.2

& The servo drive also provides motor runaway protection to prevent the situation
CAUTION where the motor is out of control and stall occurs.

In the applications where the motor drives vertical axis or is driven by load, set HOA-12
to 0 to disable runaway fault detection. Use this setting with caution.

Relevant parameters:

Function | Parameter Setting . . Effective
Code Name Range Unit Function Property Time Default

Overspeed Set the motor speed Durin

HOA-08 P 0 to 10000 | RPM |threshold at which the . 9 Immediate 0
threshold . running

overspeed fault is detected.

Runaway | q: pisabled i

HOA-12 | protection - Set whether to gnable thg Dunpg Immediate 1
function 1: Enabled runaway protection function. | running

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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5.7.3 DI Filter Time

The servo drive provides nine DI terminals, in which DI1 to DI7 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 5-30 Signal logic of low-speed DI terminals

Value Terminal Logic When DI Function Valid Diagram
High—, >3ms
0 Low level Valid
Low
Valid
. High
1 High level >3 ms
Low— L
Valid
High .
2 Rising edge
Low — L
>3 ms
High—, >3ms
3 Falling edge Low Y
Valid
N . High V?hd Valid
4 Rising edge and falling edge
Low ! >3ms Y—
The following table describes the signal logic of high-speed DI terminals.
Table 5-31 Signal logic of high-speed DI terminals
Value Terminal Logic When DI Function Valid Remark
High —_ > 0.25ms —
0 Low level :
Low Valid
Valid
. High
1 High level > 0.25ms
Low — —
Vali
High /o
2 Rising edge
Low _| L
>0.25ms
High—, >0.25ms
3 Falling edge Low Y
Valid
.. Valid Valid
. . High
4 Rising edge and falling edge
Low — >0.25ms Y—
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1) S-ON signal filter setting
Set a DI terminal (hardware DI or VDI) with function 1 (FunIN1: S-ON, servo ON).

If signal interference exists in this terminal, set the filter in H02-18. Note that the time width of the S-ON
signal must be larger than (H02-18) + 3 ms. Otherwise, this signal is invalid.

2) High-speed DI terminal filter setting
Set the filter of two high-speed DI terminals (maximum frequency 4 kHz) in HOA-19 and HOA-20.

Relevant parameters:

Function Parameter Setting . . Effective
Code Name Range Unit Function Property Time Default

Filter time of Set the filter time constant .

H02-18 S-ON signal Oto64 | ms of the S-ON signal. At stop | Immediate 0

HOA-19 DI8 filter time 0to 255 | 25 ns Set .the filter time constgnt At stop Powen:-on 80
constant of high-speed DI8 terminal. again

HOA-20 DI9 filter time 0to 255 | 25 ns Set .the filter time constgnt At stop Power-on 80
constant of high-speed DI9 terminal. again
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Chapter 6 Adjustment

6.1 Overview

The servo drive is required to run the motor in least time delay and as faithful as possible against
references from the host controller or internal setting. Gain adjustment needs to be performed to
meet the requirements.

Figure 6-1 Gain setting example

Gain setting: High +
Feedforward setting

=_/

Gain setting: Low Gain setting: High

LN

Position loop gain: 40.0 Hz Position loop gain: 200.0 Hz Position loop gain: 200.0 Hz
Speed loop gain: 200.0 Hz Speed loop gain: 25.0 Hz Speed loop gain: 25.0Hz
Speed loop integral time constant: 100.00 ms Speed loop integral time constant: 50.00 ms Speed loop integral time constant: 50.00 ms
Speed feedforward gain: 0 Speed feedforward gain: 0 Speed feedforward gain: 50.0%
Inertia ratio: 30 Inertia ratio: 30 Inertia ratio: 30

Servo gain is adjusted by setting multiple parameters (including position loop gain, speed loop gain,
filter and inertia ratio) that affect each other. Ensure these parameters have a balanced relationship
during setting.

& Before gain adjustment, perform jog running and ensure the motor is under normal
CAUTION

operation.

The following figure shows the general gain adjustment flowchart.



6 Adjustment

Figure 6-2 Gain adjustment flowchart

Start

A

Inertia auto-
tuning

A

Automatic
adjustment

No

Manual
adjustment

lNo

Vibration
suppression

Yes

A

A

End

Table 6-1 Descriptions of gain adjustment procedure

Use offline inertia auto-tuning, or
enable online inertia auto-tuning.
For details, refer to section 7.2.

For details, refer to section 7.3.

If automatic adjustment does not
meet the requirements, perform
manual adjustment.

For details, refer to section 7.4.

For detail, refer to section 7.5.

Gain Adjustment Procedure Function t?)eég?enr
Offline The drive calculates the inertia ratio automatically. 6.2.1
1 Inertia auto- The host controller sends a command to make the
tuning Online motor rotate, and the drive calculates the inertia ratio 6.2.2
in real time.
2 | Automatic gain adjustment The dr.|ve autc.)mat.|cally. g|\(es the gain parameters 6.3
matching the inertia ratio (it must be set correcily).
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Gain Adjustment Procedure Function Section
to Refer
. If the automatic gain adjustment result is not
Basic . i . 6.4
satisfactory, perform fine manual adjustment.
Reference filter | Filter the position, speed, and torque references. 6.4.3
Feedforward Enable this function to improve the follow-up 6.4.4
3 | Manual gain | gain characteristics. o

adjustment ) . . ;
Pseudifferential | Adjust the speed loop control mode and improve the 6.45
regulator low-frequency anti-interference capability. o
Torque . . . .
disturbance E'nable this functlo.n' to improve the anti-torque 6.46

disturbance capability.

observer
Mechanical Enable the notch function to suppress mechanical 6.5 1

Vibration resonance resonance. o

4 .

suppression | | ow-frequency | Enable the filter for suppressing low-frequency 6.5.2

resonance resonance. o

6.2 Inertia Auto-tuning

The inertia ratio (H08-15) is:

Inertia ratio =

Total load inertia of machine

Motor rotor inertia

The inertia ratio is an important parameter of the servo system, and quick commissioning can be
implemented with the correct setting of this parameter.

It can be set manually or auto-tuned automatically by the servo drive.

The servo drive supports two auto-tuning methods:

1) Offline auto-tuning

When the offline inertia auto-tuning function is enabled in HOD-02, press the keys on the keypad of
the servo drive to run the motor and obtain the inertia ratio. This method does not involve the host
controller.

2) Online auto-tuning

The servo drive instructs the motor to act according to the command from the host controller,
obtaining the inertia ratio.
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& The following requirements must be met to ensure correct calculation of the inertia
CAUTION ratio:

e The actual maximum motor speed is larger than 150 RPM.

e The actual acceleration rate during acceleration/deceleration is higher than 3000
RPM/s.

e The load torque is stable without dramatic change.
e The actual inertia ratio does not exceed 120.

If the actual inertia ratio is very large and the drive gain is low, motor action will
be slow, which cannot meet the requirements for maximum motor speed and
actual acceleration rate. In this case, increase the speed loop gain in HO8-00 and
perform inertia auto-tuning again.

If vibration occurs during auto-tuning, stop auto-tuning immediately and decrease
the gain.

The auto-tuning may fail when the backlash of the transmission mechanism is
large.

6.2.1 Offline Inertia Auto-tuning

Confirm the following items before performing offline auto-tuning:
1) The movement travel of the motor meet the following requirements:

a. The movement travel of above one revolution in either forward or reverse direction is available
between the mechanical limit switches.

Ensure the limit switches have been installed and the required movement travel is reserved to
prevent the condition that the motor senses the limit switches, causing accidents during auto-tuning.

b. H09-09 (Motor revolutions for an inertia auto-tuning) is met:

View the maximum speed, acceleration time, and motor revolutions for inertia auto-tuning in H09-
06, H09-07, and H09-09. Ensure the movement travel for the motor in the stop position is larger
than H09-09; if not, decrease H09-06 or H09-07 until the requirements are met.

2) Evaluate the value of H08-15.

If the default value of H08-15 (1.00) is used but the actual inertia ratio is 30.00, the motor may run
very slowly, resulting in auto-tuning failure. To solve this problem, take the following measures:

a. Preset a large initial value for H08-15.
The recommended preset value is 5.00.

Increase H08-15 gradually, and record the value updated on the keypad (the keypad display
updates if auto-tuning succeeds).

It is suggested that you perform auto-tuning several times and take the average value.

b. Increase the stiffness level of the drive in H09-01 properly so that the actual motor speed can
reach H09-06.

The following figure shows the offline inertia auto-tuning flowchart.
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Figure 6-3 Offline inertia auto-tuning flowchart

Start

A

S-ON signal inactive.

S ON inacti e
‘ oo macive ‘ The servo drive state is displayed as "Rdy".

HOD-02 =1 - HOD-02 initial value displayed is
current value of H08-15.
A
Hold down
"UP/DOWN" to run the
motor forward/reverse | | _ - _ _ _ _ __ _ _ Operations are different according to the

mode. Refer to the descriptions later.

Displa
sta%ley The keypad display value tends to stable.

The final display is the auto-tuned result.

Hold down "SET" to Hold down "SET" until the keypad displays
save the settingto |- - - - - - — - -~ _ "SAVE", indicating the auto-tuned result
H08-15 has been saved to H08-15.

A
Press "MODE".
Auto-tuning is
completed.

L Press "MODE" to exit HOD-02 display.
The auto-tuning is completed.

\ 4

End

6 Offline inertia auto-tuning includes two modes: positive/negative triangle wave and jog. The two
modes have different reference forms.

Table 6-2 Descriptions of two offline inertia auto-tuning modes

Positive and Negative Triangular Wave Mode
Item Jog mode (H09-05 = 1
(H09-05 = 0) g ( )
Symmetric triangle wave .
Trapezoidal wave
A
Speed Speed
RPW) | S inerta auto-tuning o T
H09-09 Max. speed [~ — —
Max. speed | "f,—”‘ H09-06 | |
Ho9-06 | | /\ | ! !
Reference AR | |
I I I | | >
form _— — T i
€« T (ms) Accel. l !
Accel. Waiting lime ! :
| time  time ! | | |
| H09-08 : < »le ». »
: ! Pres "UP": The motor  Release the key: Pres "DOWN": The
< >t rotates forward. The motor stops at motor rotates reverse.
| Hold down "UP": The motor I Release the key: The motor zero speed and enters
rotates forward and then reverse. ! stops at zero speed and in position lock state.
enters in position lock state.
Maximum
HO09-06 HO09-06
speed
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ltem

Positive and Negative Triangular Wave Mode
(H09-05 = 0)

Jog mode (H09-05 = 1)

Acceleration/
Deceleration
time

H09-07

H09-07

Hold down key UP: The motor rotates forward
and then reverse.

Press key UP: The motor rotates forward.

Keypad Hold down key DOWN: The motor rotates Press key DOWN: The motor rotates reverse.

operation reverse and then forward. Release the key: The motor stops at zero
Release the key: The motor stops at zero speed and enters in position lock state.
speed and enters in position lock state.

Interval HO09-08 Interval between two key operations

Motor . < H09-09 Manual control

revolutions

Application | Application where the motor travel is short Application where the motor travel is long and

manual control is allowed

Relevant parameters:

Fl::nocc:fn Pa':la;r;tzter Setting Range | Unit Description Property Ef_:_?rc:]t;ve Default
0: Positive/
Offline inertia n.egative Set the offline inertia
H09-05 |auto-tuning triangular - : At stop |Immediate| 0
mode wave mode auto-tuning mode.
1: Jog mode
. Set the maximum
Maximum speed speed reference for
H09-06 |for inertia auto- | 100-1000 RPM | 5P L . At stop |Immediate| 500
tunin offline inertia auto-
9 tuning.
Time constant Set the time for the
of accelerating motor to accelerate
H09-07 |to max. speed |20-800 ms |from 0 RPM to HO9- At stop |Immediate| 125
for inertia auto- 06 in offline inertia
tuning auto-tuning.
Set the interval
Interval after consecutive spesd
HO09-08 |an inertia auto- |50-10000 ms . P o At stop |Immediate| 800
tunin references in positive/
9 negative triangle wave
mode.
Motor Set the number of
revolutions for motor revolutions
H09-09 | - inertia auto- r in positive/negative i ) 250
tuning triangle wave mode.
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6.2.2 Online Inertia Auto-tuning

The following figure shows the general online inertia auto-tuning flowchart.

Figure 6-4 Online inertia auto-tuning flowchart

Start

S-ON signal inactive

Set H09-03

A4

Enable servo ON

Host controller sends
a command to make
the motor rotate

ratio in real time

Calculate the inertia

End

S-ON signal inactive.
The servo drive state is displayed as "Rdy".

Set H09-03 to a non-zero value to

enable the inertia auto-tuning function.

Turn on the servo drive. Send a command
from the host controller to the servo drive,

which instructs the motor to rotate.

The servo drive calculates the inertia ratio
in real time and stores the result to H08-15
every 30 minutes.

Note

15.

Different H09-03 values indicate different updating speeds of the inertia ratio in H08-

e HO09-03 = 1: Applicable to t