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Safety Precautions

This section describes the important matters that users must comply with when the product arrives,
such as confirmation, storage, handling, installation, wiring, operation, inspection, and
abandonment.

Danger

| Input power.
The input power supply of the driver is AC220V or AC380V. Please input the power
supply according to the driver nameplate.

] When installed on the machine to start running, please put the motor in a state that
can be stopped at any time.
Otherwise, personal injury and mechanical damage may occur.

| When the power is on, make sure to install the cover of the power terminal block.
Failure to do so can result in electric shock.

| Do not touch the power terminal while the CHARGE indicator is on after the power
is turned off or after the voltage resistance test.
Otherwise it will cause electric shock due to residual voltage.

] Please follow the steps and instructions in the user manual corresponding to the
product for trial operation.
The servo motor is installed in the mechanical state, if the operation error occurs, it will
not only cause mechanical damage, but also sometimes lead to personal injury accidents.

u Please do not modify this product, and do not set, disassemble or repair other than
designated personnel.
Failure to do so can result in injury, mechanical damage or fire.

u Please set a stop device on the mechanical side to ensure safety.
The holding brake of a servo motor with a brake is not a stopping device used to ensure
safety. Failure to do so could result in injury.

] Ensure that the ground terminal of the servo driver is connected to the ground
terminal (the ground resistance of the power input servo driver is less than 100€2).
Failure to do so could result in electric shock or fire.

Care and Handling

| Do not store or store in the following environment.

Failure to do so can result in fire, electric shock or machine damage.

> Places in direct sunlight.

> Place where the ambient temperature exceeds the storage and setting temperature

conditions.

> Places where the relative humidity exceeds the storage and setting humidity
conditions.
Places with corrosive gases and combustible gases.
Places where dust, dust, salt and metal powder are abundant.
Places where water, oil and drugs are easily splashed.

YV V V V

Vibrations or shocks are transmitted to the site of the subject.

| Do not handle cables, motor shafts, or detectors.
Failure to do so may result in injury or failure.
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Operational Attention

In order to prevent accidents, please test run the servo motor unit (the machine is
not connected to the drive shaft of the servo motor).

After the test run is correct, the machine is connected to run. Failure to do so could result
in injury.

When it is installed on the supporting machine, please set the parameters in
accordance with the machine in advance.

If the operation is started without parameter setting, it will lead to mechanical loss of
control or failure.

Do not frequently ON/OFF the power supply.

Because the power supply part of the servo driver has a capacitor, a large charging
current will flow when the power is ON. Therefore, if the power is frequently ON/OFF,
the performance of the main loop components inside the servo drive will be degraded.
Please note that the emergency stop function due to forward side overdrive and
reverse side overdrive is invalid during JOG operation (Fn02) and manual load
inertia detection (Fn15).

Failure to do so may result in machine damage.

When using the servo motor on the vertical axis, please set the safety device to
prevent the workpiece from falling under the state of alarm, overdrive, etc. In
addition, please set up a fixed stop via zero in the event of an overshoot.
Otherwise, it may cause the workpiece to drop in the out-of-range state.

Extreme parameter adjustment and setting changes will cause the servo system to
become unstable, please never perform such operations.

Otherwise, personal injury and machine damage may occur.

When an alarm occurs, reset the alarm after eliminating the cause and ensuring
safety, and restart the operation.

Failure to do so may result in machine damage, fire or injury.

Do not use the brake of a servo motor with a holding brake for braking.

Failure to do so may result.

Please use the servo motor and servo drive in the specified combination.

Failure to do so may result in fire or failure.

Maintenance attention

Do not change the wiring while powered on.

Failure to do so may result in electrocution or injury.

When replacing the servo drive, copy the parameters of the servo drive to be
replaced to the new servo drive, and then start running again.

Failure to do so may result in machine damage.

Other attention

For the purpose of elaboration, some illustrations in this manual are depicted without
enclosures or safety guards. In actual operation, be sure to install the cover or safety
protection body to the original position according to the regulations, and then run
according to the instructions in the user manual.

The illustrations in this manual are representative legends and may differ from the
products you received.

During the debugging and use of the drive, please set the relevant protection and safety
device. The Company shall not be liable for the special losses, indirect losses and other
related losses caused by the Company's products.

The information contained in this manual is a general description or feature introduction
and may not always be exactly as described in practical application or may not be fully
applicable due to further development of the product.
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1 Summary

1.1 Product Examination

In order to prevent negligence during the purchase and delivery of this product, please check the
items listed in the table below.

Item Reference

Check the model number on the motor and driver nameplates
separately, see the model description listed in the next
section.

Is the arrived product the type
you want to buy?

Rotate the motor shaft by hand, if it can run smoothly, it
means that the motor shaft is normal. However, a motor with
an electromagnetic brake cannot be run smoothly by hand.

Is the motor shaft running
smoothly?

Is the appearance damaged? Visually inspect for any damage to appearance.

Use a screwdriver to check whether the servo drive mounting
screw is loose.

If any of the above situations occur, please contact the agent or manufacturer for proper resolution.

Are there loose screws?

A complete set of servo components should include the following items.

Serial
Number Reference
1 Servo drive and its matching servo motor.
’ Motor power line:
Driver motor power plug (standard) or a UVW motor power cable (optional).
Motor encoder line:
3 A plug for the driver encoder and a plug for the motor encoder (standard) or an
encoder signal cable (optional).
4 CN1 uses an RJ45 connector for RS485 communication. (Optional)
5 CN2 uses DB-44-A connectors (Nance analog products). (Optional)
6 CN3 uses DB-9P connectors (Nance analog products). (Optional)
Driver power input plug:
7 5PIN quick connector terminals (L1, L2, L3, L1C, L2C) (Type A, Type B chassis
only)
External brake resistors and DC reactor plugs:
8 5PIN quick connector terminals (P, D, C& 18 2) (Type A, Type B chassis
only)
9 Two metal short circuits
10 An installation manual




1.2 Product Model
1.2.1 Nameplate Description

HS601 Series Servo Driver Nameplate Description:

Suitable Input Power

Servo Driver Model

Ve
AC SERVO DRIVER

MODEL: HS601-0D75SA

INPUT OUTPUT

L P VOLTS 200~220v | VOLTS 0-200v
PHASE 1PH/3PH | PHASE 3PH
50/60Hz AMPS  5.6A

\

HZ
Rated Output

HS00012G210722009
MADE IN CHINA
J
Production Number Current



1.2.2 Model Description

Servo Driver Model Description

Servo Driver Name: HS [1]

[1] Servo Driver Series

HS 601-01D5 S
[21

[2] Servo Driver Power

(31141

A-D0O0O00

(51

[3] Power Phase Number

Mark Specification Mark Specification Mark Specification
601 601 Series 0D40 400W 04D5 45KW A Single Phase
602 602 Series 0D75 750W 05D5 55KW T Three Phase

[4] Rated Input \oltage 0001 10KW | 07D5 | 7.5KW [5] Plant Code
Mark | Specification 01D5 | 15KW [ 0011 | 11KW Mark Specification
Common
A 220V 02D2 22KW 0015 15KW Not Specification 1
B 380V 0003 3.0KW 0022 22KW 001 Dynamic Brake
CAN
00 Communications
Servo Motor Model Description
H A 1 -130 A 10 A K M- XX
Servo Motor Name: H [1] [2]) [31[4]1[51K6]1(71(8] (9]
[1] Voltage Classes [2] Generations of Products [3] Flange
Mark Specification Mark Specification Mark | Specification
A 220V/5 Opposites 1 First Generation Product 40 40 Flange
B 380V/5 Opposites [5] Rated Power 60 60 Flange
E 220V/4 Opposites Mark Specification 80 80 Flange
F 380V/4 Opposites 04 400W 30 30KW 130 130 Flange
[4] Rated Speed 06 600W | 45 | 45KW 180 180 Flange
Mark Specification 07 750W | 55 | 55KW 220 220 Flange
A 1000r/min 08 850W 75 75KW [6] With or without brakes
B 1500r/min 10 10KW | Al | KW Mark | Specification
C 2000r/min 15 15KW | A5 15KW A Without brake
D 3000r/min 22 2.2KW B2 22KW B With brake

[7] Encoder Type

[8] Shaft End Specification

[9] Non-standard
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Mark Specification Mark Specification Mark | Specification

Provincial line ith k il seal Shaft end non-

E increment 2500ppr K With keyway, no oil seal -Z01 standard
Provincial line K ith oil seal ith £

K increment 5000ppr No keyway, with oil seal -F With fan

J 17-bit absolute value With keyway and oil seal -D With base
Provincial line .

Q increment 5000ppr No keyway and oil seal




1.3 Driver And Motor Parameter Matching Tabl

This driver is designed for the use of the motor specified by our company, please confirm the motor
model, rated output, voltage specifications, encoder specifications.

Driver Motor
Pn012
] Chassis Input — . Rated Rated Rated Encoder
Type Power THIrs Power Speed Torque Specification

HS601-0D20SA Type A 220V 5002 HA1-60D02A 200W 3000rpm 0. 64N-M
HS601-0D40SA Type A 220V 5003 HA1-60D04A 400W 3000rpm 1. 27N-M
HS601-0D75SA Type B 220V 5012 HA1-80D07A 7500 3000rpm 2.37N-M
HS601-0001SA Type B 220V 5013 HA1-80D10A TKW 3000rpm 3.2N-M
HS601-0001SA Type B 220V 5033 HA1-130C10A TKW 2000rpm 5N-M
HS601-01D5SA Type B 220V 5034 HA1-130C12A 1. 2KW 2000rpm 6N-M
HS601-01D5SA Type B 220V 5035 HA1-130C15A 1. 5KW 2000rpm 7.2NM
HS601-02D2SA Type C 220V 5041 HA1-130C15A 1. 5KW 2000rpm 7.2N-M
HS601-02D2SA Type C 220V 5042 HA1-130C22A 2. 2KW 2000rpm 10. 5N-M
HS601-0003SA Type C 220V 5045 HA1-130C30A 3. OKW 2000rpm 14.3N-M 2500PPR.
HS601-0003SA Type C 220V 4070 HE1-180B30A 3. OKW 1500rpm 19. 1N-M 5000PPR
HS601-02D2TB Type C 380V 5042 HB1-130C22A 2. 2KW 2000rpm 10. 5N-M 17bit
HS601-0003TB Type C 380V 5045 HB1-130C30A 3. OKW 2000rpm 14.3N-M
HS601-0003TB Type C 380V 4070 HF1-180B30A 3. OKW 1500rpm 19. 1N-M
HS601-04D5TB Type C 380V 4072 HF1-180B45A 4. 5KW 1500rpm 28. 6N-M
HS601-05D5TB Type D 380V 4073 HF1-180B55A 5. 5KW 1500rpm 35N-M
HS601-07D5TB Type D 380V 4074 HF1-180B75A 7. 5KW 1500rpm 47.7N-M
HS601-0011TB Type E 380V 4078 HF1-180BA1A 1T1KW 1500rpm 70N-M
HS601-0015TB Type E 380V 4100 HF1-200CA5A 14. 7KW 2000rpm 70N-M
HS601-0022TB Type E 380V 4101 HF1-200CB2A 22KW 2000rpm 105N-M
HS601-0015TB Type E 380V 4125 HF1-220CA5A 15KW 1500rpm 92N-M

Note:
1. The above table only lists some motor and drive models, and only 3 encoder types are listed, if
in doubt, please call the company to confirm.

2. Please refer to Section 11.3 for the dimensions of the drive case.
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1.4 Name Of Each Part Of The Drive

o Power Light
The main circuit lights up when it is ON. When the
main circuit power supply is OFF, if there is residual

voltage in the driver, the indicator will turn on. Do not « Display/Operation Area

touch the terminal when turning on, otherwise it may Display Area
cause electric shock. By five seven-segment LED display servo status or
alarm.

® Main Loop Power Terminal

AC220V: Connect the three-phase AC220V
power supply:

/AC380V: Connect the three-phase AC380V
power supply:

© Control Power Terminal

AC220V: Connect single-phase AC220V power

supply;

/AC380V: Connect single-phase AC380V power

supply;

 Internal/External Brake Resistance

Terminals

When the internal brake resistance is used, P

and D are short-circuited, and P and C are

open;

WHen the external brake resistance is used, P

and D are disconnected, and P and C are

connected to the external brake resistance.

©DC Reactor Terminal

DC reactor connected to

power supply for high order eServo Motor Power End

harmonic suppression Connect with the power connectors
U, V and W of the motor

Operation Area
Four-digit keys: MOD (mode switch key), « (left key),
1 (content increase), SET (Confirm key).

 Communication Port

One in one out design, easy to use multiple serial
connection, support RS485 and CANopen
communication.

© 10 signal port

Connect the upper controller. Is the command
input signal and CIS input and output signal
terminals.

® Motor Encoder Feedback Port
Encoder signal connected to servo motor end

® Ground Protection Terminal

Connect thE input power ground wire to the
motor ground wire. These terminals are used to
prevent electric shock. Be sure to connect them.

1.5 Maintenance And Inspection

Perform regular maintenance and inspection of the drive and motor for safe and easy use.
Routine inspection and periodic inspection shall be carried out according to the following items.

Search .
Type Inspection Item
Cycle
Check the temperature, humidity, dust, foreign matter, etc. of
the environment in which h is used.
+ Is there any abnormal vibration or sound.
+ The input power voltage is normal.
Dail + Is there any odor ?
ai
ch ):( Daily + Whether there are foreign objects such as fiber thread stuck to
ec
the vent.
Driver front, connector cleanliness.
+ Whether the motor connecting part with the control device and
equipment is loose and the core foot is deviated.
+ There is no foreign body embedded in the load part.
+ Check whether the fastening part is loose.
Regular . .
. 1 year = Any signs of overheating.
Checking o
Whether the terminal is damaged or loose.
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2 Install

2.1 Installation Direction And Space

The installation direction must comply with the specified requirements; otherwise, faults may
occur. In order to make the cooling cycle effect good, when installing the AC servo drive, it must
maintain enough space with the adjacent items and baffles (walls), otherwise it will cause failure.
When the AC servo drive is installed, its suction and exhaust holes should not be sealed, nor should
they be placed over, otherwise it will cause failure.

Correct Method Mistake Method

In order to enable the cooling fan to have a relatively low wind resistance in order to effectively
discharge heat, the user should comply with the recommended installation distance between one
and multiple AC servo drivers (as shown in the figure below).
-
]

2.2 Recommended Circuit Breakers And Fuses Specification Sheet
Ml 220V Type

Chassis Type Breaker Fuse ( Class T )
AType 10A 20A
B Type 20A 40A
C Type 30A 80A
D Type 50A 120A

Note:

1. Highly recommended: Use UL/CSA approved fuses and circuit breakers.

2. If the driver is equipped with a leakage circuit breaker as a leakage fault protection, in order to
prevent the leakage circuit breaker from operating incorrectly, please select the inductive current
above 200Ma and the operation time is more than 0.1 seconds.

-13-



2.3 Noise Interference And Countermeasures Of Higher Harmonics

Because the main circuit of the servo driver uses high-speed switching elements, the noise of
switching elements may be affected when wiring and grounding the peripheral of the servo driver.
In order to prevent the occurrence of noise, the following noise countermeasures can be taken
according to the need.

4 Install a noise filter on the input side of the driver main loop cable.

4 Connection of AC/DC reactors for high order harmonic suppression.

& If possible, set the command input device and noise filter near the servo drive.

4 When wiring, the main loop cable (cable for the main loop of the motor) and the input and
output signal line should leave more than 30cm. Do not put in the same casing or bundle together.
4 Do not use the same power supply with welding machines, EDM processing machines, etc.
Even if it is not the same power supply, when there is a high-frequency signal generator nearby;,
connect a noise filter on the input side of the main loop cable.

& Perform proper grounding.

2.3.1 Install Noise Filter

In order to ensure that the EMI Filter can exert the maximum effect to suppress servo driver
interference, in addition to the servo driver must be able to install and wire according to the content
of the user manual, the following points should be noted:

Item Content
1 Both the servo driver and the noise filter must be mounted on the same metal plane.

2 Wiring should be as short as possible.

3 The metal plane should be well grounded.
The metal housing or ground of the servo driver and noise filter must be reliably fixed

4 on the metal plane, and the contact area between the two should be as large as
possible.

5 Electric motor power line using shielded copper mesh cable (if there is a double shield
layer is better).

6 The shielded copper mesh at both ends of the motor wire must be grounded at the

shortest distance and maximum contact area.

2.3.2 Connection Of AC/DC Reactors For High Order Harmonic Suppression

When it is necessary to take higher harmonic countermeasures, an AC/DC reactor for higher
harmonic suppression can be connected to the servo drive.
Please refer to the figure below to connect the reactor.

Use an AC reactor Use an DC reactor
Single Phase Input .
Servo Driver Single Phase/Three Phase Input Servo Driver
Power AC Reactor DC Reactor
YY) L1 YT YN O1
o ) - I
L3 Oz
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2.4 Selection Of Regenerative Resistors

When the torque of the motor and the speed of the opposite direction, it represents the energy from
the load end back to the driver. This energy is injected into the capacitor of the DC Bus to cause
its voltage value to rise. When it rises to a certain value, the recharge energy can only be consumed

by regenerating resistance. The driver contains a regenerative resistor, and the user can also
connect an external regenerative resistor.
The following table provides specifications with regenerative resistors for the HS601 220V series.

Internal Regenerative Resistance _
o Minimum Allowable
. Specifications )
Chassis Type . . Resistance
Resistance Value Capacity
(Ohm)
(Ohm) (Watt)

AType — — 30
B Type 30(220V) 60 20
C Type 30(220V)\ 40(380V) 80 13(220V)\ 30(380V)
D Type 20(220V)\ 40(380V) 100 10(220V)\ 20(380V)

When the regenerative capacity exceeds the regenerative capacity that the built-in regenerative
resistor can handle, an external regenerative resistor should be connected. Note the following items
when using a regenerative resistor.

Item

Content

Set the resistance value and capacity of the regenerative resistor correctly; otherwise,
the function will be affected.

When the user wants to connect an external regenerative resistor, please make sure
that the resistance value used is not less than the minimum allowable resistance value;
If the user wants to increase the power of the regenerative resistor in parallel,
determine whether its resistance value meets the limit.

In the natural environment, when the regenerative capacity (average) that the
regenerative resistor can handle is used at the rated capacity, the temperature of the
resistance will rise to more than 120°C (in the case of continuous regenerative). For
safety, a regenerative resistor with a thermal switch is recommended.

When an external regenerative resistor is used, the resistor is connected to the P and C
terminals, and the P and D terminals are open. External regenerative resistance try to
select the resistance value suggested in the table above.
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3  Wiring

3.1 System Structure And Wiring
3.1.1 Servo System Architecture

ACZZV Sries Thee Phise ACZ20V
ACIOV Seie Thee Phise ACIOV

Wiring Circuit Breaker
s 0 prtec powercaesand ut off
power when e currentis 0o lrge.

Computer

ection Cable

putee Conn
L W Comertr
L IAN/E

l‘ Upper Controller

i = ‘Cables For Input And Output Signals
]-_- — s
-
-}
-

Battery Case (When Using

| Absolute Encoders)
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3.1.2 Connector And Terminal Of The Driver

Explain

Connect the three-phase AC power supply.
(According to the product model, select the
appropriate voltage specification).

Connect the single-phase AC power supply.
(According to the product model, select the
appropriate voltage specification).

Terminal
Marking Name

Main loop power input
L1, 12, 13 terminal

Control loop power input
L1C, L2C terminal
P, D, C External regenerative

resistor connection terminal

If a built-in regenerative resistor is used: Short
circuit between P and D. When the capacity of
the built-in regenerative resistor is insufficient:
open the circuit between P and D (remove the
short wiring), and connect the external
regenerative resistor between P and C. External
regenerative resistors can be purchased
separately.

DC for high harmonic
@1, @2 suppression of power supply
Reactor connection terminal

Usually, a short circuit is performed in @1 or
2 rooms. When it is necessary to suppress

tne higher harmonics of the power supply,

connect the DC reactor between 1 and 2.

U, V, W Servo motor connection | Connect with servo motor.

terminal

@ Connect to the ground terminal of the power
Ground terminal supply and the ground terminal of the motor for

grounding treatment.

CN1 Communication port | RJ45 connector for RS-485 communication
connector (optional).

CN2 1/0 connector Connect to the upper controller.

CN3 Encoder connector Encoder for connecting the motor.

Note: The E-type chassis does not have a built-in resistor, and the external resistor must be connected

between P and C.

3.1.3 Wiring Of The Main Loop

1) Servo driver main loop wire size

External Terminal Terminal IEIDETE I NG
Name Symbol 56012
ODO2A | ODO04A | OD75A [ 0001A [ 01D5A
Main Loop Power Line L1, L2\ L3 | 1.25(AWG-16) 2.0(AWG-14)
Control Power Cord L1C. L2C 1.25(AWG-16)
Motor Power Line U. Vi W 1.25(AWG-16) | 2.0(AWG-14)
External  Regenerative
Resistance Wire P, D C 1.25(AWG-16)
Ground Lead @D 2.0(AWG-14)A E

2) Typical main loop wiring example
Main loop wiring attention

In the design of power connection smooth control, please consider the following points.
Please design the power connection smooth control as follows: After the output "servo alarm" signal, the

main loop power supply should be in the OFF state.

When switching on the control power supply and the main loop power supply, switch on the main loop
power supply at the same time or after switching on the control power supply.
When cutting off the power supply, disconnect the control power supply after cutting off the main loop

power supply.
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€ Single Phase AC220V Power Input

)

Noise Filter

0%

+1
(L Single Phase AC200~230V |
> (50/60H2) o

[T
[0 S .
o—=>0 o

e

IMC IRy Voltage Peak Suppressor

. T 3 Motor
e~ oo 11 . 2
12 W 4
P S gy R S Y
@ 1
LiC =
Loc L ( ) Optical Encoder
W)
7 A uz»}— +24V
6 ov
e - ¢
coM-
€ Three Phase AC220V Power Input
RS T
NN
> > > Three Phase AC200~230V _1 5,
(50/60Hz)
Noise Filter
! B @y |
FF .
OFE 1 y
N
1MC 1Ry Voltage Peak Suppressor
) 3 Motor
G I ' 2
e, L2 '\‘ | n
PO (2 SN 1
LiC @
Loc L ( j Optical Encoder

7 ALM 1 Ry}f +24V
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3.2 Wiring At The Motor End
3.2.1 Quick Plug Terminal Outline And Definition

'
il

|

Encoder wiring, line end view Power distribution, line end view

@ '@ :? o)
_/
[Dart Type Encoder| C“"’E”;‘“C'(‘)‘;g;'“" Rotary Encoder =
CABLE CODE | DESCRIPTION | DESCRIPTION | DESCRIPTION
T 5V 5V
2 oV ov. | Y )]
3 PA D+ SiNT I
4 A PD- SIN- d) ® ©
5 PB BAT+ Cos+ Motor End Power Plug (4P) !‘é‘g“:’v'“ﬁ"h" ;‘THW;LE;E)
6 7B BAT- COs- CODE__| DESCRIPTION CODE__| DESCRIPTION
7 3 REF+ T U 1 U
8 Pz REF- 2 v 2 v
9 G G G 3 w 3 W
4 PE 4 PE
5 24V
6 24VGND.

3.2.2 Aviation Plug Terminal Outline And Definition

Encoder Exit Definition Power Outlet Definition

Dart Type Encoder] CIer o T Rotary Encoder
CABLE CODE| DESCRIPTION | DESCRIPTION | DESCRIPTION
T 7S 7S G
p V. 5V Cos-
3 oV oV Sin-
4 PA PD+ SIN-
s o5 BATY REFT Motor End Power Plug (4P) Mo‘?;,f anszlffc'kp)wg
G Pz cost CODE__| DESCRIPTION CODE__| DESCRIPTION
7 PA PD- REF- 1 PE 1 PE
s 7B BAT- 2 v 2 v
9 Pz 3 U 3 U
7 w 4 w
5 v
B 24VGND
7
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3.3 Cable Distribution Of Connector CN1

Connector CN1 is a communication plug, and the servo driver provides RS485 communication.

3.3.1 Terminal Arrangement

1) Terminal Shape

15
15
14
13
12
11
10

RJ45 (1)

uoyuooooo

RJ45 (2}

ooooououo

2) Terminal Signal Definition

Terminal Mark Name Function

1,9 RS485+ RS485 Positive Signal
2,10 RS485- RS485 Negative Signal
3,11 GND Digital Ground

4,12 NC Suspended, cannot connect
5,13 NC Suspended, cannot connect
6,14 GND Digital Ground

7,15 CANH CAN Positive Signal

8,16 CANL CAN Negative Signal
Shell FG Shielded Wire

Note: The NC pin cannot be connected to the cable and should be suspended.
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3.4 Connector Cable Distribution Of CN2
3.4.1 Arrangement Of Connector CN2

31 14
6

18/ 00 000000000000 ¥
@ OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO\@

1 15

Digital i
D04+ Output 4+ DI7 Digital Input 7
_ | Digital -
D03 Output 3- SG GND DI6 Digital Input 6
Digital o
D03+ Output 3+ +24V | 24V(+) DI5 Digital Input 5
_ | Digital _ Torque -
D02 Output 2- T-REF simulation + DI3 Digital Input 3
. Pulse Collector
Digital
D02+ AGND | Torque analog - PL Open Command
Output 2+
Power Supply
_ | Digital = _ High Speed
DO1 Output 1- V-REF | Speed analog + HPULS Command Pulse -
Digital Encoder  Frequency _ Instruction
D01+ Output 1+ A0 Division Output A+ SIGN Direction -
DI4 Digital AO- Er_\c-m-ier Frequency HPULS+ High Speed
Input 4 Division Output A- Command Pulse +
D11 Digital BO- Er»m_ot?ier Frequency SIGN+ In_struf:tion
Input 1 Division Output B- Direction +
. High Speed
pi2 | Digital 70~ | Encoder Freauency HS 1GN- Instruction
Input 2 Division Output Z- i
Direction -
COM+ External BO+ Er_\c-m-ier Frequency PULS- Command
24V Division Output B+ Pulse -
D04- | Digital Output - Hsigns |  Hioh Speed
Y P Command Pulse +
Encoder
70+ Fr_equ_ency PULS+ Command
Division Pulse +
Output Z+
24V- | 24V
eNp | Ground DAOUT Analog Output
Speed Analog
AGND Quantity -
DI8 Digital Input 8

Note:
1) Do not use empty terminals.

2) Please connect the shielding layer of the input and output signals with the cable to the connector

housing. Through the connector on the servo driver side
Frame grounding (FG).

3) Except for alarm pins CN2-6 and CN2-7(ALM), all input and output pins can be assigned

signals by parameter setting.
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3) The maximum output current of internal 24V power supply is 300mA. If the internal 24V power
supply is used, it will cause the internal 5V power supply of the drive to lose power quickly.
Therefore, after modifying the parameters, the data needs to be stored in a special way (first set
Pn006 to 0000, then modify the parameter to be modified, and then Pn006=0080, Pn006 will
automatically change to 0100).

3.4.2 Signal Description Of Connector CN2
The name of the input signal and its function (with default pin assignment).

Signal Pin .
IControl Mode Name Number Function
S—ON 9 Servo ON: The motor becomes energized.
Control mode switch: Switch between two control
C-MOD 10
modes.
Overrange
POT 34 Forward drive prohibited | prohibition: Stop the
NOT 8 Reverse drive disable operation of the servo
motor when ON.
General — — — —
Position deviation pulse clearing: Position deviation
CLR 33 X . .
pulse is cleared during position control.
A-RST 32 Alarm reset: Release the servo alarm state.
INHIBIT 31 Pulse disable input.
ZEROSPD 30 Zero speed signal input.
The I/O signal power supply must be provided by
COM+ 11
the customer.
HPULS+ 38 High speed channel pulse input
HPULS— 36 * Symbol + pulse column
HS1GN+ 42 *CCW+CW pulse column
I HS | GN- 40 *A+B pulse column
Positioning -
Control PULS+ 43 Low speed channel pulse input form:
PULS- 41 * Symbol + pulse column
SIGN+ 39 *CCW+CW pulse column
SIGN- 37 *A+B pulse column
PL 35 Collector pulse signal terminal
Speed V-REF 20 .
Control AGND 2 Speed command voltage input
Torque T-REF 18 Torgue command voltage input
Control AGND 19

The name of the output signal and its function.

Control Signal .
Pin Number Functi
Mode Name unetion
PAO+ 21 A Phase T h | hase A ph B
PAO- 22 Signal errzgd’;ras:repuu:sc(p Zsislisit’)np isjt ui
PBO+ 25 B Phase . q Y P
X signal.
PBO- 23 Signal
PZO+ 13 Z Phase . .
. Origin pulse (Z phase) signal
PZO- 24 Signal gin pulse (Z phase) sig
ALM+ 7 .
ALM- 5 Servo alarm: OFF when abnormal state is detected.
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COIN+ 5 Positioning complete: In position control mode,
this signal is active when the deviation pulse is
COIN- 4 less than Pn525(positioning complete width).
CZ+ 3 . .
cz- 2 Optical coupling output Z-phase pulse.
BK+ 1 .
BK- % External brake signal output.
MON 44 Speed analog or torque analog output signal.
SG 16 Voltage range is +8V.

3.4.3 1/0 10 Signal Distribution
1. Distribution of input signals

The input signal can generally be used in accordance with the factory Settings, but also can be
allocated according to the need.
(1) When used according to factory Settings

Parameter Setting . Effective
Name Unit Def :
Number Range Time

Port DI1 Input signal selection

[0] Servo Enable (S-ON)

[1] Control mode switching (C-MODE)

[2] Forward Drive Prohibition (POT)

[3] Negative drive Disable (NOT)

[4] Deviation Counter Clearing (CLR)

[5] Alarm Clearance (A-RST)

[6] Pulse input INHIBIT

[7] Zero Speed clamp (ZEROSPD)

[8] Forward Torque Limit (PCL)

[9] Negative Torque Limit (NCL)

[10] GAIN

[11] Origin Signal (ZPS)

[12] CMDINV under internal position and
velocity control

[13] Instruction  frequency  division
frequency multiplier switch 0 (DIVO)

[14] Command frequency  division
frequency multiplier Switch 1 (DIV1)

[15] Internal command speed selection O
(INSPDO)

[16] Internal command Speed Selection 1
(INSPD1)

[17] Internal Command Speed Selection 2
(INSPD2)

[18] Internal position select 0 (INPOSO0)
[19] Internal Location Selection 1 (INPOS1)
[20] Internal Location Selection 2 (INPOS2)
[21] Internal Location Selection 3 (INPOS3)
[22] Internal position triggering (PTRG

Pn500 0~30 0 Promptly
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Parameter
Number

Name

Setting
Range

Unit

Def

Effective
Time

[23] Forward JOG operation under internal
position control (P-POS)

[24] Reverse JOG operation under internal
position control (N-POS)

[25] Internal position control next zero start
(SHOME)

[26] Stop signal under internal position
control (PZERO)

[28] Internal torque selection 0 (INTor0)
[29] Internal torque Option 1 (INTorl)

[30] Selection of incremental \ absolute
operating mode under internal position
control (Pnbs)

[Other] Special functional purposes

Pn501

Port DI2 Input signal selection

0~30

Promptly

Pn502

Port DI3 Input signal selection

0~30

Promptly

Pn503

Port DI4 Input signal selection

0~30

Promptly

Pn504

Port DI5 Input signal selection

0~30

Promptly

Pn505

Port DI6 Input signal selection

0~30

Promptly

Pn506

Port DI7 Input signal selection

0~30

oo~ |lw N |-

Promptly

Pn507

Port DI8 Input signal selection

0~30

7

Promptly

The input signal distribution status at the factory can be confirmed by Pn500~Pn507.

Input ports DI1 to DI8 correspond to pins and default signal names as follows:

Parameter Number Port Name CN2 Port Pin Default Signal
Pn500 DIl 9 S-ON
Pn501 DI2 10 C-MOD
Pn502 DI3 34 POT
Pn503 Dl4 8 NOT
Pn504 DI5 33 CLR
Pn505 DI6 32 A-RST
Pn506 DI7 31 INHIBIT
Pn507 DI8 30 ZEROSPD
Input signal form selection instructions:
Parameter Settin : Effective
Number \EE Rangg it Def [ Time
Input signal mode select 0
b.000[1: DI1 input signal form selection;
[0] Signal L level is valid (optocoupler
conduction)
[1] Signal H level is valid (no optocoupler
conduction)
Pn508 b.00[J0: DI2 input signal mode selection; b. 0000 b.0000 [Promptly

[0] Signal L level is valid (optocoupler
conduction)

[1] Signal H level is valid (no optocoupler
conduction)

b.0[J00: DI3 input signal mode selection;
[0] Signal L level is valid (optocoupler
conduction)

111
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Parameter Setting ; Effective
Number \EE Range | YNt Def [ Time
[1] Signal H level is valid (no optocoupler
conduction)
b. [J000: D14 input signal form selection;
[0] Signal L level is valid (optocoupler
conduction)
[1] Signal H level is valid (no optocoupler
conduction)
Input signal mode select 1
b.000[1: DI5 input signal form selection;
[0] Signal L level is valid (optocoupler
conduction)
[1] Signal H level is valid (no optocoupler
conduction)
b.0J00: DI7 input signal mode selection;
[0] Signal L level is valid (optocoupler | b.0000
Pn509 conduction) ~1111 b.0000 |Promptly
[1] Signal H level is valid (no optocoupler
conduction)
b. [J000: DI8 input signal form selection;
[0] Signal L level is valid (optocoupler
conduction)
[1] Signal H level is valid (no optocoupler
conduction)

(2) Change the allocation of the input signal after use

When the servo ON is used through the “polarity reverse", the forward drive is prohibited, and the
reverse drive is prohibited, the signal line will not move in the safe direction in the event of
abnormalities such as broken lines. If you have to use this setting, be sure to confirm the action to
ensure that there are no safety issues.

The typical circuit of the input signal is shown in the figure below:

Servo Driver Servo Driver
Dc24 v DC24 V
somatll | 24N 330 PC 50mA Lt +24VIN_3.3K @ PC

In the above diagram, when the optocoupler is on, the S-ON signal is L level, and when the
optocoupler is not on, the S-ON signal is H level. The parameter Pn508 determines the active level
of S-ON. When Pn508.0=0, the S-ON signal is active at L level, and when Pn508.0=1, the S-ON
signal is active at H level.

CN2 Signal Selection . Signal takes the Signal
. Name Signal Name .
Pin Parameter inverse parameter Status
_ Pn508.0=0 Signal L valid
Pn500=0 Servo Enable (S-ON) Pn508 0=1 Signal H valid
Pn500=1 Control Mode Pn508.0=0 Signal L valid
20 DIl switching ((_:-MQDE) Pn508.0=1 Sl_gnal H val_ld
PR500=2 Forward drive Disable Pn508.0=0 Signal L valid
(POT) Pn508.0=1 Signal H valid
Pn500=3 Negative drive disable Pn508.0=0 Signal L valid
(NOT) Pn508.0=1 Signal H valid
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CN2 ISignal Selection . Signal takes the Signal
. Name Signal Name .
Pin Parameter inverse parameter Status
Deviation counter Pn508.0=0 Signal L valid
Pn500=4 " Pn508.0=1 Signal H valid
Clearing (CLR) PN508.0=1 Signal H valid
Pn500=5 Alarm Clearance (A- Pn508.0=0 Signal L valid
RST) Pn508.0=1 Signal H valid
PR500=6 Pulse input disable Pn508.0=0 Signal L valid
- (PULSEHIBIT) Pn508.0=1 Signal H valid
Pn500=7 Zero speed  clamp Pn508.0=0 Signal L valid
(ZEROSPD) Pn508.0=1 Signal H valid
Pn500=8 Forward torque Limit Pn508.0=0 Signal L valid
~ (PCL) Pn508.0=1 Signal H valid
Pn500=9 Negative torque Limit Pn508.0=0 Signal L valid
(NCL) Pn508.0=1 Signal H valid
_ - Pn508.0=0 Signal L valid
Pn500=10 GAIN switching Pn508.0=1 Signal H valid
_ . Pn508.0=0 Signal L valid
Pn500=11 Origin signal (ZPS) PN508 0=1 Signal H valid
Inverse signal taking PN508.0=0 Signal L valid
PN500=12 under internal position
and speed control . .
(CMDINV) Pn508.0=1 Signal H valid
Command frequency Pn508.0=0 Signal L valid
_ division Frequency
Pn500=13 multiplier Switch 0 Pn508.0=1 Signal H valid
(DIVO)
Command Frequency Pn508.0=0 Signal L valid
_ Division  Frequency
Pn500=14 Multiplier Switch 1 Pn508.0=1 Signal H valid
(DIV1)
Internal instruction Pn508.0=0 Signal L valid
Pn500=15 Speed  selection 0 _ R R
(INSPDO) Pn508.0=1 Signal H valid
Internal command Pn508.0=0 Signal L valid
Pn500=16 Speed  Selection 1 _ . R
(INSPD1) Pn508.0=1 Signal H valid
Internal Command Pn508.0=0 Signal L valid
Pn500=17 Speed  Option 2 _ . R
(INSPD2) Pn508.0=1 Signal H valid
i Pn508.0=0 Signal L valid
Pn500=18 Internal location Select .9 :
0 (INPOSO) Pn508.0=1 Signal H valid
i Pn508.0=0 Signal L valid
proco-so | e Logaton T
election 1 ( ) Pn508.0=1 Signal H valid
Pn500=20 Internal Location Pn508.0=0 Signal L valid
- Selection 2 (INPOS2) Pn508.0=1 Signal H valid
i Pn508.0=0 Signal L valid
proco-zs | e fogn T
election 3 ( ) Pn508.0=1 Signal H valid
_ Effective
~ Internal position Pn508.0=0 rising edge
Pn500=22 Trigger (PTRG) 4
Pn508.0=1
(F)Sm;.r gn ufggr Pn508.0=0 Signal L valid
Pn500=23 internal Position _ - :
control (P-POS) Pn508.0=1 Signal H valid
Reverse JOG operation Pn508.0=0 Signal L valid
Pn500=24 under internal position
control (N-POS) Pn508.0=1 Signal H valid
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CN2 Signal Selection . Signal takes the Signal
. Name Signal Name .
Pin Parameter inverse parameter Status
Effecti
Internal position Pn508.0=0 risiﬁz Ie\ijege
Pn500=25 control Next zero start
(SHOME) Pn508.0=1
_ Internal position Pn508.0=0 Signal L valid
Pn500=26 controlled stop signal
(PZERO) Pn508.0=1 Signal H valid
_ The corresponding N- Pn508.1=0 Signal L valid
4 b1z Pns01=n signal Pn508.1=1 Signal H valid
_ The corresponding N- Pn508.2=0 Signal L valid
2 pI3 Pns02=n signal Pn508.2=1 Signal H valid
_ The corresponding N- Pn508.3=0 Signal L valid
3 b4 PnS03=n signal Pn508.3=1 Signal H valid
_ The corresponding N- Pn508.4=0 Signal L valid
4 DIS Pn504=n signal Pn508.4=1 Signal H valid
_ The corresponding N- Pn508.5=0 Signal L valid
® D16 Pns05=n signal Pn508.5=1 Signal H valid
_ The corresponding N- Pn508.6=0 Signal L valid
4 pI7 Pn506=n signal Pn508.6=1 Signal H valid
_ The corresponding N- _, . .
48 DI8 Pn507=n signal Pn508.7=0 Signal L valid

(3) Confirmation of input signal
The status of the input signal can be confirmed by the input signal monitor (dn012). For input
signal monitoring (dn012), see "8.4 Input Signal Monitoring".

(4) Relevant precautions
If two 10 pins are assigned to the same signal, the effective state of this signal is subject to the DI
signal with a higher label. If both DI1 and DI2 are set to 0 (S-ON signal), the S-ON signal status
of the driver is determined by DI2 (pin CN2-10).

2. Distribution of input signals

The output signal is assigned to the input/output signal connector (CN2) according to the Settings
of Pn510 and Pn511.

(1) Confirm the distribution status at factory time

The following parameters can be used to confirm the output signal distribution status at the factory.

Setting Unit Def Effective

cail e Range Time

Output signal selection

h.000o : DO1 Output signal selection

[0] Alarm signal output (ALM)

[1] Positioning complete (COIN) : position
deviation pulse is less than Pn525;

Pn510 [2] Z pulse collector signal (CZ) : encoder
origin signal output,Pn003.3 can be
reversed,Pn201.3 combined with Pn210 can
be broadened;

[3] External brake release signal (BK) :
adjust Pn518 as needed;

h. 0000

~DDDO h.3210 |Promptly
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Settin . Effective
Code Name Rangg Unit Def Time
[4] Servo ready output (S-RDY) :
This signal is valid when the servo is in
normal condition;
[5] Speed consistent output (VCMP) : The
speed error is less than Pn517 this signal is
effective;
[6] Motor rotation detection (TGON) : The
motor speed exceeds Pn516, this signal is
valid;
[7] Torque Limit signal (TLC) : load torque
reaches Pn402 or Pn403 torque limit value;
[8] Zero speed detection signal (ZSP) : The
motor speed is less than Pn515 this signal is
effective;
[9] Warning Output (WARN)
[A] HOME signal
[B] Position command completion signal
(CMD-OK)
[C] Positioning and command completion
signal (MC-OK)
[D] TREACH: positive load torque exceeds
Pn404 value or negative load torque exceeds
Pn405 value;
h.00[J0: DO2 output signal selection
Same as D01
h.0[J00: DO3 Output signal selection
Same as DO1
h. [J000: DO4 output signal selection
Same as D01
The output signal is reversed
b.000] : DO1 (alarm signal ALM) output
signal form selection;
[0] When the signal is effective, it is an H
level signal (no optocoupler conduction).
[1] L level signal when the signal is invalid
(optocoupler conduction)
b.00CJ0: DO2 output signal mode selection;
[0] When the signal is effective, it is an L-
level signal (optocoupler conduction).
Pr511 [1] H level signal when the signal is invalid | b. 0000 b.0000 |Promptly

(no optocoupler conduction)

b.0[J00: DO3 output signal mode selection;
[0] When the signal is effective, it is an L-
level signal (optocoupler conduction).

[1] H level signal when the signal is invalid
(no optocoupler conduction)

b.[J000: DO4 output signal form selection;
[0] When the signal is effective, it is an L-
level signal (optocoupler conduction).

[1] H level signal when the signal is invalid
(no optocoupler conduction)

111
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Input ports DO1 to DO4 correspond to the following pins:

Parameter number Name CN2 Port Pin Default Signal
Pn510.0 DO1 6. 7 ALM
Pn510.1 DO2 4. 5 COIN
Pn510.2 DO3 2. 3 Cz
Pn510.3 DO4 1. 26 BK

(2) Change the assignment of the output signal after use

Signals that are not detected are in the "invalid" state. For example, when speed is controlled, the
positioning complete (COIN) signal is "invalid".

The distribution of output signals is shown in the following table.

The typical circuit of the output signal is shown in the figure below:

DC5V~24V

. Relay

Servo Driver L
O

S-RDY+

S-RDY-

ov

Note: The maximum allowable voltage and current capacity of the optocoupler output circuit
is as follows:

Voltage: DC30V (Max)

Current: DC50mA (Max)

For example, parameter Pn511 determines the level of COIN. When the COIN signal is valid,
when Pn511=0, and when the optocoupler PC is on, the L level is the effective level of the COIN
signal. When Pn511=1 and the optocoupler PC is not on, the H level is the active level of the COIN
signal.

CN2 ISignal Selection . Signal takes the Signal
. Name Signal Name .

Pin Parameter inverse parameter Status

Pi5io=0 | Alamouput (ALM) | —prer oo — o

Positioning  complete Pn511.0=0 Signal L valid

Pn510=1 (COIN) Pn511.0=1 Signal H valid

Z Pulse Collector Pn511.0=0 Signal L valid

Pn510=2 Signal (C2) Pn511.0=1 Signal H valid

31, 32 DO1 External Brake Pn511.0=0 Signal L valid

Pns10=3 Release Signal (BK) Pn511.0=1 Signal H valid

Servo ready output (S- Pn511.0=0 Signal L valid

Pn510=4 RDY) Pn511.0=1 Signal H valid

Speed Consistent Pn511.0=0 Signal L valid

Pn510=5 Output (VCMP) Pn511.0=1 Signal H valid

-29-



CN2 ISignal Selection . Signal takes the Signal
. Name Signal Name .
Pin Parameter inverse parameter Status
Motor rotation Pn511.0=0 Signal L valid
Pn510=6 Detection (TGON) Pn511.0=1 Signal H valid
Torque Limited Pn511.0=0 Signal L valid
Pn510=7 Medium Signal (TLC) Pn511.0=1 Signal H valid
Zero Speed Detection Pn511.0=0 Signal L valid
Pn510=8 Signal (ZSP) P511.0=1 Signal H valid
Warning output Pn511.0=0 Signal L valid
Pn510=9 (WARN) Pn511.0=1 Signal H valid
Complete origin return Pn511.0=0 Signal L valid
HOME under
Pn510=A i(nternal) position Pn511.0=1 Signal H valid
control
Under internal position Pn511.0=0 Signal L valid
control, position
Pn510=8 command  complete Pn511.0=1 Signal H valid
(CMD-OK)
Positioning and Pn511.0=0 Signal L valid
command completion
Pn510=C under internal position Pn511.0=1 Signal H valid
control (MC-OK)
Torque arrival Pn511.0=0 Signal L valid
Pn510=D (TREACH) Pn511.0=1 Signal H valid
. Positioning  complete Pn511.1=0 Signal L valid
20, 30 poz Ditto (COIN) 9 o Pn511.1=1 Signal H valid
’ Pn511.2=0 Signal L valid
27, 28 DO3 Ditto Collector Z pulse (CZ) Pn51L.2=1 Signal A valid
) External Brake Pn511.3=0 Signal L valid
2, 26 po4 Ditto Release Signal (BK) Pn511.3=1 Signal H valid

(3) Relevant precautions

B When Z pulse collector output signal, its output level state cannot be changed (the
corresponding Pn[511] bit is useless);

B If there are two 10 pins assigned to the Z pulse collector output signal, the effective state of
this signal is subject to the higher label DO signal. If DO2 and DO3 are set to 2 (Z pulse collector
signal), DO3 (CN2-2, 3 pin) outputs Z pulse signal;

B Caution If the alarm signal (ALM) and warning signal (WARN) are effective, the alarm is
reported. If they are invalid, the alarm is not reported.

3.4.4 Example Connection To Upper Device

The input and output signals of the servo driver and their connection to the upper device are shown
below.

1. Instruction Input Loop

(1) Low speed position instruction input loop

The following describes the 41-43 (command pulse input), 37-39 (command symbol input)
terminals of the CN2 connector.

The output loop of the command pulse on the upper side of the device can be either output from a
linear driver or an open collector (2 kinds). The following are the explanations.

B Linear driver output
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(‘a’) The driver is received through a low-speed pulse channel

Upper Device Servo Driver

Line Driver | ¢ \ Optocoupler Reception

I3 | | PULS 20N-43 _150......,
- rpuLs | o 20N41 F R

SIGN 1 2CN39 150
% /sicN J B | | 2cna7 :'W

\
=

IFs

Both Shields Are
Grounded

(‘b)) The driver is received through a high-speed pulse channel. Note This is a 5V system. Do
not input more than 5V power.

Upper Device Servo Driver
Line Driver Long Line REceiver
Reception
~ PULS 2CN-38 150
— “\ /PULS [ P 2CN36 [T 5|
% SIGN I 2CN-42 _150......,
/siN TPl [ | 2cN40  {F <
I S S S
—  Both Shields Are ._—E':—
Grounded

Suitable linear drives, such as TI AM26LS31's similar products

In order to improve the anti-interference ability of the high-speed pulse input interface, it is
recommended that the controller and the servo driver are connected together.

H Open-collector output

(a) When the upper computer has open collector output and provides 24VDC signal power supply,
connection mode 1

Upper Device Servo Driver
Vee e i Optocoupler
T (e 1] sonss 2k,
1 +—1 {
Lirpus 10 | oonvar|  [FK
45 ] [ o
| [
| [
| 11 2K
| [T R P \
l/siGN | | 20N37 (1K
1 T
i G
= oth Shields Are 1f
Grounded

(b) When the upper computer has an open collector output and provides 5VDC, 12VDC, or 24VDC
signal power supply, connect mode 2.
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Upper Device Servo Driver

Vce
—————— i Optocoupler
Rt | [ pus (5] ponas 150,
i i Sl
Li/pusfe 1 | 2ovar [FK)
i i
4?7 Vce : : :
RL | ! sien ! ! 1CN-39- 150 ..
1 /siGN i Aol 1CN-37
Lo ke
i S
ﬁ = Both Shields Are | =

Grounded

Attention:

@ Please set Resistor R1 in the range of input current values required below.

Input current i = 10 ~ 15mA:

When Vcc is 24V, R1=2KQ

When Vce is 12V, R1=510Q

When Vcce is 5V, R1=180Q

@ In general, the collector type pulse input is susceptible to interference, and there are mainly

several ways to reduce interference:

> Wiring: The shielding layer of the control line is connected to the power supply at the upper
computer end (such as 24V power supply, then the shielding is connected to 24V ground),
and the shielding of the control line at the driver end is suspended;

> Modify Pn201.0 parameters: The larger the parameter setting, the larger the filter and the
lower the input cutoff frequency.

(2) High speed position instruction input loop

The following describes the 38-36 (command pulse input), 42-40 (command symbol input)

terminals of the CN2 connector.

The output loop of the command pulse on the upper device side can only be output from the 5V

linear driver.

(3) Analog input loop

The following describes the 20-29 (speed instruction input), 18-19 (torque instruction input)
terminals of the CN2 connector.

Analog signal refers to the speed command or torque command signal. The input impedance is
shown below.

Upper Device Servo Driver

Above 1.8K1/2W)

V-REFOr
T-REF 2 CN-20/1
12v Abovel0K

AGND 2CN-29/19

FG

= —
= Both Shields Are | =
Grounded

(4) Cis control input loop
Connection via relay or transistor circuit with open collector. When using a relay connection, select
a relay for small currents. If the relay with small current is not used, it will cause poor contact.
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Servo Driver Servo Driver

DC2av pe2dv
Above 50mA |724YN 5 3k0 Above 50mA  |+24vIN__33K®
i e
| !
=l /S-ON etc [ } =l
Relay Loop Example Example Of Open Collector

2. Output Circuit
(1) Cis control output loop

The servo alarm, servo ready and other sequential output signals are composed of the photoelectric
coupler output circuit, please use relay connection.

DC5V~24V

Servo Drive Side

L

ov

Servo Drive Side

Note: The maximum allowable voltage and maximum current of the photoelectric
coupler output circuit are as follows:

Voltage: DC30V (Max)
Current: DCSOMA (Max)

(2) Linear driver output loop

The following describes terminals 21-22 (A trust number), 25-23 (B trust number), and 13-24 (C
trust number) of CN2 ports.

The serial data of the encoder is converted into output signals (PAO, /PAO, PBO, /PBO) of 2-phase
(phase A, phase B) pulses and origin pulse signals (PZO, /PZ0) for output through the linear driver
output loop. Generally, in the speed control of servo drive, it is necessary to use the position control
system on the side of the upper device. On the upper device side, use a linear receiver loop for
reception.

Servo Driver Customer Side

2 =

Applicable Line Receiver
SN75175 Equivalent
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(3) Analog Output Loop

The 44 (MON) and 16 (SG) ports of the CN2 provide monitoring analog data, such as motor speed
and current, which can be expressed in the form of analog voltage. This driver provides the output
of a Channel, and the user can use the parameter Pn021 to select the data to be monitored. This
signal is based on the ground (GND) of the power supply, and the analog output voltage range is -

8V~+8V.

3.5 Connector Cable Distribution Of CN3

An example of the connection between the encoder, the servo driver, and the output signal from
the servo driver upward device, and the terminal arrangement of the encoder connection port

(CNB3), are illustrated below.

3.5.1 Connector CN3 Cable Distribution Description
1. Fast plug encoder cable

IDart Type Encoder

‘Communication
Encoder

Rotary Encoder

CN3Plug

DB-9 | DESCRIPTION

Encoder

CABLE CODE

DESCRIPTION | DESCRIPTION

DESCRIPTION

PA

PD+

1

+5V.

+5V.

PB

oV

oV

Pz

PA

PD+

SIN+

PA

PD-

SIN-

+5V/

+5V

PB

BAT+

cos+

PA

PD-

7B

BAT-

COs-

7B

Pz

REF+

3

[

REF-

oV

oV

FG

FG

FG

2. Aviation plug encoder cable

Dart Type Encoder]

Communication
Encoder

Rotary Encoder

CABLE CODE

DESCRIPTION

DESCRIPTION

DESCRIPTION

CN3 Plug

DB-9P

DESCRIPTION

Communication

Encoder

PA

PD+

FG

PB

COs-

PZ

SIN-

SIN+

45V

45V

REF+

IPA

cos+

P8

REF-

Pz

9

ov

ov

o|e|~|ofon|s|w]|n]~

Outer Shell

FG

FG
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Note:

communication encoder if the absolute value of the use of BAT+, BAT- to connect the external
battery. Communication encoders do not use BAT+ and BAT- signals if they are incremental.

3.5.2 Connector CN3 Connection Example

Customer Side

Provincial Incremental Encoder Wiring

Servo Driver

Line Receiver
SN75175 etc

Dart Line Incremental Encoder

Customer Side

—

Line Receiver
SN75175 etc

Indicates Multiple Stranded
Shielded Cables

17 Bit Serial Encoder

Y x
—
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cne
77N paoe) a1 Encoder A Phase Pulse
{L— Pl | pro | 2 ﬂ] .
cNg N
PBO+ | 25 Encoder B Phase Pulse P
< '7 1 PA+
ol [ peo| 25 = . A o
pzor| 13 Encoder Z Phase Pulse 2 PB+
Ao [ e | Pl
Ny 3 Pz+
- 8 pz- el
Line Driver
AM26LS31 etc
PGSV 5 PG5V
PGOV 9 GND
comecor L, |
Housing FG N\ s
Conene! shielded Line
17 Bit Serial Encoder Wiring
Servo Driver
cN2
7N paorl 1 Encoder A Phase Pulse
Pl ipo]| 2 s
pBOL | 25 Encoder B Phase Pulse
Pl | epeo | 23 ﬁj
b0l 13 ] Encoder Z Phase Pulse o s
Pl | pzo| /
S 1 | ppe
T 6 PD- 5
i - BAT+
Line Driver —
AM26LS31 etc
5 | pesv BAT-
PG5V
PGOV 9 GND
Connector
Housing e N A
1 comectar Shielded Line
Housing

Indicates Multiple
Stranded Shielded Cables

Note: BAT+ and BAT- signals
are used only in absolute 17-bit

serial encoders



3.6 Standard Connection

3.6.1 Positioning Control

Servo Sriver

L1
Three Phase —¢& | o—— L2
e oo T
Lic P 1
1 D |
L Co—l————— ——-!
i g1
RS485+ |1, 9 1 Q2 M
RS485- [2. 1 ! Uot—— —
GND 3.1 1 \% L Power Section
Retain |7, 15| ! w T
- ! 5 3—5 o]
Retain |8, 16 : ® 24V;EM9§_BK_ Brake
GND 6,14 = TTTTTTTTTOr
Encoder
PL 35 2K 3 sv \ ‘
PULSH | 43| 150 1 PD+
PULS—‘ > =5
Low Speed Position tp & :# <. 9 PO \ /
Instruction ZU(;‘S 2K Properly handle the shielded BAT-
IGN+ 150 wire connector
SIGN D T 39 : \
SIGN-
HPULS+
High Speed Position m 36
Instruction
HSIGN+
42
HSIGN 44— MON
R e b ] 56 (onp)_ Analog Output
PI Indicates a multi-stranded wire 1SIGN
+24VIN Com+ L PAO e Difeental
Servo Function ON - | /pag APulse Differential Output
(ON, servo enabled) $-0 | mso Encoder
A B Pulse Differential Output | Signal
Control Mode Switching C-MOD L — /PBO Feedback
(Control Mode SWitching) - Output
S i pzO
Positive Limit Z Pulse Differential Ot
(Limit positive direction operation)|  POT {— [pzo * P Piferentl oupL
Negative limit
(Limit negative direction operation)]  NOT
Clear the signal input LR
(ON, Clear position deviation) CLR
Al Clearil czr
larm Clearing
(ON, Alarm clearing) A-RST Cz-
Pulse Input Disable INHIBIT COIN+
(ON, Does not receive pulse input) ¢~ CoIN
. i +24v
Zero Speed Embedding ZEROSPD
(ON, Enter zero speed ALM+ Signal Transfer Output

DC24V is provided by the user, in addition, the
DC24V power supply should use double

insulation

7
aml T T
)] ov

Alarm OFF

Note: Alarm OFF

’J”—‘ FG  Connector Housing

The shielding wire is connected to the connector housi
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3.6.2 Speed \ Torque Control

Servo Driver

RS485+ [1, 9
RS485 - |2, 10|
GND 3.1
Retain | 7, 15|
Retain | 8, 16|
GND 6.14

External Brake Resistance

M

ok ©

Power
Section
Brake
Encoder

5V I‘

o [

D+ | |

o\ ]

10V K V-REF | 20
T AGND | 20 %7
10V 2K T-REF | 18 LFC
T AGND | 19 —
%7 16
+24VIN__ COM+ 11 %Hﬂ
Servo Function ON
( NO,Servo Enable ) S-ON- 9
Control Mode Witching
(Control Mode WItching) C-MoD 10
Positive Limit
(Limit the positive direction of operation) POT 34
Negative Limit
(Limit negative direction operation) NOT
Alarm Clearing
(NO,Alarm CLearing) A-RST
Zero Speed Embedding
(NOEnter zero speed embedment) | ZEROSPD

DC24V is provided by the user, in addition, the
DC24V power supply should use double insulation

The shielding wire is connected to the connector housing

BAT-

Properly handle the shielded
wire connector

1 MON
Analog Output
I sG (GND)} nalog Outpu

— PAO

A Pulse Differential Output
— /PAO

— PBO
— /IPBO

Encoder Feedback
Signal Output

B Pulse Differential Output

I PZO  pusse ifferental Output
— /PZO

+24v
Signal Transfer OUtput
ALM+ Alarm OFF
ALM!

Note: Optocoupler output

- FG ' Connector Housing
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4 Panel operation

4.1 Panel Operator

The panel operator is composed of a panel operator display section and a panel operator key.
The panel operator allows you to display status, perform auxiliary functions, set parameters
and monitor the actions of the servo drive.

The names and functions of the panel operator keys are as follows.

MOD  +— t SET
| J

Key Function/Description
MOD Switch between modes or exit layer by layer as cancel button

— The operation bit is rotated to the left

T The operation bit value continues to increase, and no carry is generated. If

the data is a signed number, the operation bit switches between + and -

SET ENTER the parameter and display the menu, equivalent to enter

How to clear the servo alarm?
Press and hold the UP and DOWN keys at the same time to clear the servo alarm.

(Note) Before clearing the servo alarm, be sure to exclude the cause of the alarm.

4.2 Switching Of Functions
Press the MODE/SET key to switch functions as follows.

For instructions on how to operate each function, please read the following sections.
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Power ON

J

H E’_ Status Display

Mode
Press | )| Key
MoD

d (] E E B —— Press |i Key ——— Monitoring Mode

I SET
Press |. Key
MOD

P n l’:‘ E E > Press |i Key ————— Parameter Setting

SET
Press |. Key
MOD

’i_' P B E B » Press |i‘ Key > Auxilia'\r/)llozl:nctim
SET

Press |.‘ Key
MOD

4.3 Status Surveillance
The number of bits in the status display mode indicates the status of the servo drive.

The status display identification method is as follows.

Vs
Bit Data Abbreviated Symbol

Display Content
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Bit Data

Monitor Position control mode Speed/ torque control mode
. Name . s
Signal description content description
P Light up when the main circuit | Light up when the main circuit
ower - -
power is ON. power is ON.
® supply ready L . LT .
display The main circuit power supply is | The main circuit power supply is
OFF. OFF.
Congruence - Consistent ~ Speed  (VCMP)
@) mark Positioning complete (COIN) display
Clear the Light up when there is a clear | Light up when there is a clear
® sional inout signal (CLR) input. signal (CLR) input.
g fla P Extinguish when no clear signal is | Extinguish when no clear signal
9 input. is input.
Position
@ control This light is on. This light goes off.
mode flag
Rotate S Lo
® check out When the speed is higher than the | When the speed is higher than the
display set speed, this light is on (TGON). | set speed, this light is on (TGON).
Speed control: Displayed in speed
® Instruction Instruction ~ pulse input is | instruction input.
input flag displayed. Torque control: is displayed in the
torque instruction input.
The torque instruction in the input | The torque instruction in the input
Torque lights up when it is greater thanthe | lights up when it is greater than
@ detection specified value (20% of the rated | the specified value (20% of the
display torque), and turns off when it is | rated torque), and turns off when
less than the specified value. it is less than the specified value.
Speed T
control This light goes off. This Il_ght is on when the current
mode is under speed control.
mode flag
Torque T
® control This light goes off. This Il_ght is on when the current
mode is under torque control.
mode flag
Abbreviated symbol
E Left limit when displayed E
Left limit when displayed .
H Right limit when displayed
o Right limit when displayed . ]
Limit mark _
At the same time limit, alternate
I} At the same time limit, alternate
display E\ . E H
display . .
When the motor excites, dynamic | When the motor excites, dynamic
Running
@ mark display of rotation of @ display of rotation of E

When the motor is in an unexcited
state, stop rotating.

When the motor is in an unexcited
state, stop rotating.
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4.4 Monitor Display (dn oo)
In the monitoring mode, the command values set in the servo drive, the state of the input and output

signals and the internal state of the servo drive can be monitored (displayed). Appears as a number

beginning with dn on the panel operator.

4.4.1 Display Content

For details about what is displayed in monitoring mode, see section 5.1.

4.4.2 Example Of Operations In Monitoring Mode

The following takes the motor speed (dn 00) as an example to illustrate the operation method of the
monitoring display.

Step Display Symbol Keys used operation

t @
-9

1 m i Press the MOD key to
moD : select accessibility.
If dn 00 is not displayed,
display dn 00.
Press the SET key to enter
o the monitoring interface.
3 m i The picture on the left
Hu SET shows that the motor speed

is 1600rpm.
\‘ [epe] Press the SET or MOD key
4 m Séj to return to the display in
MaD SET Step l

5 End Of Operation

45 Parametric Model

451 Related lllustration
Set the parameters of the servo drive. Appears as a number beginning with Pn on the panel operator.

B Storage setting state

When the parameters are edited and the SET save setting key is pressed, the panel display will
continue to display the set status symbol for one second.

Display Symbol Contents Note

m The set value is stored correctly (Saved) .
This parameter is valid only after being restarted
(Reset)
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The set value is incorrect or the entered data
exceeds the maximum and minimum value (Out
of Range)

The parameter is password protected and cannot
be modified (Can not operation).

M Value Type

The highest bit of the parameter display indicates the numeric type.

Contents Note

The highest bit is not displayed, indicating that
the parameter is set to decimal. If the data is an
unsigned number, the value of the highest bit
ranges from 0 to 6, and the value of other bits
ranges from 0 to 9. When the data is a signed
number, the highest bit is a sign bit.

Display Symbol

(
(
(
d

The highest bit is b, indicating that the parameter
is set to binary. Each value ranges from 0 to 1.

X
¥
L
o
X

The highest bit is d, indicating that the parameter
is set to decimal. Each value ranges from 0 to 9.

The highest digit is h, indicating that the
parameter is set to hexadecimal. Each value
ranges from 0 to F.

4.5.2 Parameter Settings ( Pnooo ) Operation Example

The following uses the first position loop gain (Pn100) as an example to explain how to modify
parameters. Change the Pn100 value from 40 to 200.

Step Display Symbol Keys used operation
1 U - o E@_)g Press the MOD key to select
Foorw Ly ey o accessibility.
) m 0@ Press T or < to display
Pn100.
-t
Press the SET key to enter
E@Z the  parameter  editing
3 m e interface. The left picture is
SET displayed, indicating that
the current value is 40.
Press < to move the
4 m blinking digit so that 4 is
blinking. (Blinking digits
indicate changeable digits.)
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Step Display Symbol Keys used operation

Press T six times. The
display value is changed to
“00”.

Press the "<" key to move the
blinking digits so that they are
displayed as shown on the
left.

Press T twice. The display
value is changed to 200.

Press the SET key to change
the Pn100 value to 200. If the
value is within the maximum
and minimum range of this
parameter and the value takes
effect  immediately, the
following figure is displayed.
If the value is within the
maximum and  minimum
range of this parameter but
takes effect only after the
system is powered on again,
the following figure is
displayed.

If the value set is not within
the maximum and minimum
range of this parameter, it is
displayed as shown in the
figure on the left. The set data
will be discarded.

After about 1 second, the
parameter editing screen is
displayed, as shown in Step 2.

Press the MODE key, the
Pn100 value will not be
modified, then exit the
parameter editing interface,
and return to the display in
Step 2.

1" End Of Operation

4.6 Auxiliary Function (Fnoo) Operation Example

Auxiliary functions are used to perform functions related to the setup and adjustment of the servo
drive.

Appears as a number beginning with AF on the panel operator.

4.6.1 Accessibility Content

Please refer to Section 6.1.

-43-



4.6.2 Auxiliary Function (Fnoo) Operation Example

The following uses restoring factory defaults (AF005) as an example to illustrate the operation
auxiliary functions.

Step Display Symbol Keys used operation

1 L) Press the MOD key to select
mMoD accessibility.

2 g ol g @@ Press 1 or < to display
LR R T = =T AF005.

If the servo is not running,
press the SET key to display
the left picture.

If the servo is running or the
front panel lock (Fn 03) is

set, the picture on the left is
m displayed, indicating that
this  auxiliary  function

operation cannot be
performed.

Keep holding down 1 to
display the left image.

~[o]

Until the picture on the left

5 is displayed, the operation is
complete.

6 Release the button to
display the left picture.
Press the MOD key or SET

7 key to exit the auxiliary
function and return to the
display shown in Step 2.

8 End Of Operation

4.7 Parameter Writing Method Of This Manual

The following describes how to write the parameters used in this manual.

4.7.1 Method Of Writing ""Numerical Setting*
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Immediately

N

First Position Loop Gain

Parameter Indicates the range Represents the minimum Indicates the factory| g
Label of parameters that setting unit that can be set in Setting value Instant Indicates that the this parameter
can be set the parameter (scale of the set parameter change takes
value) effect immediately. If you

power on the device again,
the parameter changes take
effect only after the device
is powered on again

4.7.2 Method Of Writing "'Functional Settings"

‘When the power is Setting

Position control instruction
d.0000~ d.1232 0000 switched on again

Pn200 form selection switch 1

Parameter Label Indicates the range of
parameters that can

Additional descri
this parameter

Indicates the factory| -
Instant Indicates that the

parameter change takes
effect immediately. Power
m on again indicates that the
change takes effect only
after being powered on
again.

(e setting value

3rd Bit  2nd Bit 1stBit Oth Bit

—d.

Indicates the zeroth digit of the
Pn200.0 ord. OO O X arameter (Pn000)
Represents the first digit of the
Pn2001ord OO X0 parameter (Pn00Q)
Represents the second digit of the
Pn200.2 ord. OX OO parameter (Pn00O)
Represents the third digit of the
parameter (Pn000)

Pn200.3 ord. xOOO

3rd Bit 2nd Bit 1stBit Oth Bit

Indicates that the value range of each .
| parameteris 0 ~ 1 | b . D

3rd Bit 2nd Bit 1stBit Oth Bit

| Indicates that the value range of each | > d D

parameteris0~9

3rd Bit 2nd Bit 1stBit Oth Bit

ndicates that the value range of each )
parameter is 0 ~ F h . D
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5 Display

5.1 Monitor Display Table
Monitoring display refers to the function of displaying the command value set in the servo
drive, the state of the input and output signals and the internal state of the servo drive.

An overview of the monitoring display is shown below.

Displays the DC voltage of the input power after rectification.

Code Display Content Unit
Motor speed .

dn 00 Display motor speed. {r/min]
Number of motor feedback pulses (encoder unit, low 4 bits) [ 1 encoder

dn 01 Displays the lower 4 digits of the motor encoder feedback pulse pulse]
sum.
N P ; [10000

dn 02 umber of motor feedback pulses (encoder unit, high 5 bits) encoder
Displays the top 5 digits of the motor encoder feedback pulse sum. pulse 1
Pulse command input pulse number (before electronic gear) [1
(user unit, low 4 digits)

dn 03 Under position control, the lower 4 digits of the sum of pulse con}meind
command input pulses are displayed. pulse
Pulse command input pulse number (before electronic gear) [ 20000

dn 04 (user unit, high 5 bits) encoder
Under position control, the higher 5 digits of the total number of ulse]
pulse input pulses are displayed. p
Number of error pulses (encoder unit, low 4 bits) [ 1 encoder

dn 05 Under position control, the lower 4 digits of the total number of ulse]
error pulses are displayed. p
Number of error pulses (encoder unit, high 5 bits) [10000

dn 06 Under position control, the higher 5 digits of the total number of encoder
error pulses are displayed. pulse]
Speed command (analog voltage command)

dn o7 Under speed control (analog instruction), the voltage value of the [0.1v1
analog input is displayed. This display value is the value after zero :
correction. Voltage above +10V cannot be displayed correctly.
Internal speed instruction

dn 08 Displays internal speed instructions under speed control and [r/min]
position control.
Torque command (analog voltage command)

dn 09 Under torque control (analog instruction), the voltage value of the [0.1v1]
analog input is displayed. This display value is the value after zero '
correction. Voltage above +10V cannot be displayed correctly.
Internal torque instruction

dn 10 Displays internal torque instructions under torque control, speed [%]
control, and position control.
Torque feedback

dn 11 Display torque feedback values under torque control, speed control, [%]
and position control.
Input signal monitoring

dn 12 Displays the status of the control input signal connected to the CN2 _
connector.
Output signal monitoring

dn 13 Displays the output signal status of the driver connected to the CN2 _
connector.
Command pulse frequency

dn 14 Under position control, the frequency of the command pulse of the [0.1Khz]
upper computer.

dn 15 Main loop voltage [vi
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Code Display Content Unit
Total running time
Displays the total time the drive has been running. This time
dn 16 records the time when the drive is powered on. If the Fn005 [ Hous]
(Restore factory value) operation is performed, this value will be
cleared to zero.
Rotation Angle
dn 17 Show the elegtrical rotation Angle of the motor. [deg]
[ 2 Encoder
Actual encoder position (single-turn absolute or multi-turn pulse
absolute encoder) (17bit) ]
dn 18 When using an absolute encoder (single-turn absolute encoder or [16
multi-turn absolute encoder), the absolute position data of the encoder
encoder in one turn is displayed. pulse
(17bit) ]
Encoder number display (only valid for absolute encoder)
dn 19 When using an absolute encoder (multi-turn absolute encoder), the | [1 Round])
absolute position data of the encoder in one turn is displayed.
Cumulative load ratio (using the cumulative load rating as
dn20 | 100%) : (%]
Show the corresponding rate of alarm occurrence level of motor
overload protection
Regenerative load rate (using the regenerative load rating as
dn21 | 100%) . (%]
Shows the corresponding rate of alarm occurrence level of
regenerative overload protection
DB load rate (using the DB load rating as 100%6)
dn 22 Shows the corresponding rate of alarm occurrence level for DB [%]
brake protection.
Load inertia ratio
dn 23 Displays the ratio of load inertia to motor body inertia. (%]
Effective gain monitoring
dn 24 Shows which set of gain data is used for position speed control.
1: indicates the first group gain
2: indicates the second group gain
Subsoftware version
dn 30 Subsoftware version ur_]der Fn10 vers_ion. For exam.ple, Fn10 is
d.3.10, dn30=1; The main software version of the DSP is VV3.10, and
the sub-software version is 1.
Voltage level
dn 40 Input voltage level as determined by Pn000.3. 220 indicates that the
input level is 220V and 220 indicates that the input level is 220V.
dn 46 IGBT temperature C
5.2 Monitor Display Action Examples
The following table uses dn 00 as an example.
The following is an example of the display when the servo motor speed is 1600 rpm.
Step Display Symbol Keys used Operation
1 Press the MOD key to
select accessibility.
If the parameter number is
2 m not dn00, press T or «
to display dn00.
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Step Display Symbol Keys used Operation
SET shows that the motor speed

Press the SET key to enter
the monitoring interface.
3 m
is 1600rpm.
s Pa] Press the SET or MOD key
4 m Séj to return to the display in
MOoD SET Step 1

The picture on the left
5 End Of Operation

5.3 Input Signal Monitoring

The status of the input signal can be confirmed by Input Signal Monitoring (dn 12).
Display steps, display discrimination methods and display examples are shown below.
5.3.1 Display Step

The steps for displaying the input signal are as follows.

Step Display Symbol Keys used Operation

Press the MOD key to select
accessibility.

m If dn 12 is not displayed,
2 siie] wise press T or + to display
e p s dn 12.

Press the SET key to enter
the input signal monitoring
interface, showing the left
picture.

Press the SET or MOD key
to return to the display in
step 1.

5 End Of Operation

5.3.2 Display Discrimination Method

The assigned input signal is displayed through the lit state of the panel operator segment (LED).
The corresponding relationship between the input pin and the LED number is shown in the
following table.

Up: The corresponding input signal is valid
Bottom: corresponds to the input signal level

8 7 6 5 4 3 2 1 Number

@ The upper segment (LED) lights up when the input signal is active.
@ When the input signal is L-level (input optocoupler conduction), the lower segment (LED) is
lit.
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Display LED number Input Pin Signal Name (Factory Settings)

1 9 DI1 S-ON

2 10 DI2 C-MOD

3 34 DI3 POT

4 8 Dl4 NOT

5 33 DI5 CLR

6 32 D16 A-RST

7 31 D17 INHIBIT

8 30 DI8 ZEROSPD

Note:

1. In the case of no external input, by modifying the parameters Pn[508], Pn[509] (input signal
shape selection), the corresponding 10 signal can also be effective. The dn 12 displays both the
level status of the external input 10 signal and the active status of the internal signal.

2. In the case that the input signal is NOT reversed, the state of the optocoupler is POT, and the
NOT signal is invalid, indicating that the drive is prohibited (overrange).

5.3.3 Display Example

The following is an example of an input signal.
Input optocoupler conduction, Pn508.0=0, S-ON signal is effective (L power level servo ON).

<4—— The LED above number 1 is on

<—— The LED under number 1 is lit

8 7654321 Number

Input optocoupler conduction, Pn508.0=1, S-ON signal invalid (H power level servo ON).

<¢—— The LED under number 1 is lit

8 76 543 21 Number

Input optocoupler is not conducting, Pn508.0=1, S-ON signal is effective (H power level servo ON).

The LED above number 1 is on

8 76 5 4321 Number

5.4 Output Signal Monitoring

The status of the output signal can be confirmed by the Output Signal Monitor (dn 13). Display
steps, display discrimination methods and display examples are shown below.
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5.4.1 Display Step

The following is the procedure for displaying the output signal.

Step Display Symbol Keys used Operation

1 @53 Press the MOD key to
MoD select accessibility.

e If dn 12 is not displayed,
-t display dn 12.

Press the SET key to enter

3 E@:}j the input signal
Mo SET monitoring interface,

showing the left picture.

[eps Pad Press the SET or MOD key
4 m to return to the display in
MOoD SET Step 1

5 End Of Operation

5.4.2 Display Discrimination Method

The assigned output signal is displayed through the lit state of the panel operator segment (LED).
The corresponding relationship between the input pin and the LED number is shown in the
following table.

Up: The corresponding output signal is valid.
Bottom: corresponds to output signal level

8 76 5 43 21 Number

& The upper segment (LED) lights up when the output signal is active.
@ When the output signal is L-level (output optocoupler conduction), the lower segment (LED) i lit.

Display LED number Input Pin Signal Name (Factory Settings)
1 7. 6 DO1+, DO1— ALM
2 5. 4 DO2+, DO2— COIN
3 3.2 D03+, DO3— Cz
4 1. 26 DO4+, DO4— BK
Note:

1. Even if the output signal is invalid, the level polarity of the corresponding output 10 can be
changed by modifying parameter Pn[511] (output signal shape selection). The dn 13 can display
both the output signal level status and the internal signal active status.

2.0utput pin CN2-7,CN2-6 can only be used as ALM signal, its output polarity can be modified
by parameter Pn[511] (output signal shape selection). When the output pin is selected as the Z
pulse collector output (CZ), the corresponding bit of dn 13 is not lit, and when more than one pin
is selected as the Z pulse output, only one Z signal can be output (the priority is DO2> DO3>
DO4).
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5.4.3 Display Example

The following is an example of the output signal.
Pn511.0=0, the ALM signal is invalid, the optocoupler is on (the ALM signal is L level)

<€—— The LED under number 1 is lit

8 7 6 5 4 3 2 1  Number

Pn511.0=0, after the ALM signal is effective, the optocoupler does not conduct (ALM signal is H
level)

The LED above number 1 is on

8 76 5 4321 Number

Pn511.0=1, after the ALM signal is effective, the optocoupler is on (ALM signal is L level )

<«— The LED under number 1 is lit

8 765 4 3 2 1 Number

5.5 Monitoring Display When Power Is Turned On

If the dn number is set through Pn014, the data of the set dn number is displayed on the panel
operator when the power is turned on.

However, if it is set to 50(factory value), the status is displayed when the power is turned on.

Code Name STy Unit Def Effectwe
Range Time
Initial display status
Please view the monitoring content. If Power on
Po14 the value is set to 50, the status code is 0~50 50 reset
displayed

5.6 Other Description

@ The value range of dn 01, dn 03 and dn 05 is  [-32767, 327671 . When the value is -32767, the
following is displayed:

The highest decimal point indicates a negative value

When the absolute value of the motor feedback pulse number (dn 02x10000+dn 01), pulse command
input pulse number (dn 04x10000+dn 03) and deviation pulse number (dn 06x10000+dn 05) is greater
than 327679999, the display data will no longer be updated.
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6 Function

6.1 Function List

Auxiliary functions are represented by the number beginning with Fn and perform functions
related to the operation and adjustment of the servo motor.
The following table lists accessibility features and reference sections.

AF Number Function Reference
Chapter
Fn 00 Error record display 6.2
Fn 01 Location assignment (valid only in location mode) 6.3
Fn 02 JOG running mode 6.4
Fn 03 The front panel is locked 6.5
Fn 04 Clearing of alarm records 6.6
Fn 05 Initialization of parameters 6.7
Fn 06 Automatic adjustment of analog (speed, torgue) instruction bias 6.8
Fn 07 Manual adjustment of speed instruction offset 6.9
Fn 08 Manual adjustment of torque instruction offset 6.10
Fn 09 View motor related parameters 6.11
Fn 10 Displays the software version of the servo drive 6.12
Fn 11 Absolute encoder multi-turn data clear and alarm clear 6.13
Fn 12 Clear absolute encoder alarm 6.13
Fn 15 Manual load inertia detection 6.14

6.2 Alarm Record Display (Fn 00)

The servo drive has a retrospective display alarm function, which can display up to 10 alarm
records that have occurred.

The procedure for displaying alarm records is as follows.

Step Display Symbol Keys used operation

1 E@g Press the MOD key to
MoD select accessibility.

If AF 00 is not displayed,
press T or & to
display Fn 00.

Press the SET key to
display the image on the
left, which is the latest
alarm code.

N
te
~[®
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Step Display Symbol Keys used Operation

Each time you press the <

key, an old alarm is

m displayed back. Each time

you press 1, a new alarm is

A displayed. The larger the

number in the left digit, the

older the alarm is
displayed.

Press the SET key to exit

this auxiliary function and

return to the display shown
in Step 2.

6 End Of Operation

Addendum

» When no alarm occurs, the alarm number is 0.

* Alarm records can be deleted by "Alarm Record Deletion (Fn 04)". Even if the alarm is reset or
the main circuit power of the servo drive is cut off, the alarm record will not be deleted.

6.3 Location Assignment (Fn 01)

Servo drive position assignment function, after performing this function, the motor feedback
position and the given pulse position are set to Pn766, Pn767 values.

Step Display Symbol Keys used Operation

1 Eﬁg Press the MOD key to
MoD select accessibility.

Press T or & to

display AF001.

N
te
~[®

Press the SET key to

mon SET display the left image.

Keep holding down 1 to
display the left image.

Until the picture on the left
5 w is displayed, the operation
is complete.
6 Release the button to
display the left picture.
P Press the MOD key or SET
7 g@a key to exit the auxiliary
P “SET function and return to the

display shown in Step 2.

~[o]

8 End Of Operation
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6.4 JOG Running (Fn 02)

JOG operation refers to the function of confirming the action of the servo motor through speed
control without connecting the upper device.

The JOG overshoot prevention function is invalid during operation. The operation range of the
machinery used must be considered at the same time.

(1) Settings before operation

To run JOG, the following Settings must be made in advance.

* S-ON When the input signal is ON, switch it to OFF.

* Please set the JOG speed after considering the operating range of the machinery used. JOG
running speed is set by Pn306.

« Please take the necessary safety measures to keep it in a state that can be stopped in an emergency
at any time.

(2) Operating Steps
The steps for JOG running are as follows. The following describes the operation steps when the
rotation direction of the servo motor is set to Pn000.0=0 (forward rotation command).

Step Display Symbol Keys used Operation

Press the MOD key to
select accessibility.

If the parameter number is
not AF 02, press T or
« todisplay Fn 02.

If the servo is not running
and ready, press the SET
key to enter the JOG
running interface as shown
on the left.

If the servo is running or
the front panel lock (Fn
03) is set, the picture on
the left is displayed,
indicating that  this
auxiliary function
operation  cannot  be
performed.

Press the MODE key to
enter the servo ON (motor
power on) state.

Press the " & " key
(forward) or " T " key
(reverse), during the key,
the servo motor rotates
according to the speed set
by Pn306.

Press the MODE key to
enter the servo OFF

A—A (motor no power) state.
| Addendum:You can also

oo press the SET key to exit
the JOG operating
interface, and the servo

will also be OFF.
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Press the SET key to exit

8 this auxiliary function and
oo “SET return to the display shown

in Step 2.

9 End Of Operation

6.5 Front Panel Lock (Fn 03)

Password setting

If the value is set to 58, parameters and functions cannot be operated

Set to 315 for all parameters and functions

If the value is set to other values, only the parameters and functions in the manual can be operated

Step Display Symbol Keys used Operation

1 Eﬁg Press the MOD key to
MOD select accessibility.

Press T or & to
display AF003.

Press the SET key to
display the left image.

4 Press SET to enter the lock
o password setting state.
5 Press T or ¢ to set the
SO f password.
Press the SET key to set
6 m the lock password and
return to Step 2.
7 End Of Operation

6.6 Deletion Of Alarm Records (En 04)

The function to delete all alarm records recorded in the servo drive.

Note) Alarm records can be deleted through this function. Even if the alarm is reset or the main
circuit power of the servo drive is cut off, the alarm record will not be deleted.

The following describes the procedure.

Step Display Symbol Keys used Operation

Press the MOD key to

1
m mm;} 5 select accessibility.
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Step Display Symbol Keys used Operation
2 E@j@ Press T or & to
on e 8 display AF004.

E@; Press the SET key to
SET display the left image.

4 = E@a Keep holding down 1 to

1 s display the left image.

Until the picture on the left
is displayed, the operation
is complete.

Release the button to
display the left picture.

Press the MOD key or SET
key to exit the auxiliary
function and return to the
display shown in Step 2.

8 End Of Operation

6.7 Initialization of parameter Settings (Fn 05)

Restores parameters to the functionality used when they are factory set.

« Parameter setting initialization must be performed in the servo OFF state. Cannot execute when
the servo is ON.

 For the setting to take effect, the servo drive must be powered back on after operation.

The following describes the procedure.

Step

Display Symbol

Keys used

Operation

Press the MOD key to
select accessibility.

Press T or & to
display AF005.

If the servo is not running,
press the SET key to
display the left picture.

If the servo is running or
the front panel lock (Fn
03) is set, the picture on
the left is displayed,
indicating  that  this
auxiliary function
operation  cannot  be
performed.
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Step Display Symbol Keys used Operation

5 E@a Keep holding down 1 to
an t s display the left image.

Until the picture on the left
is displayed, the operation
is complete.

7 Release the button to
display the left picture.

. farms) Press the MOD key or SET

8 2@3 key to exit the auxiliary

oD SET function and return to the

display shown in Step 2.

9 Power On Reset
10 End Of Operation

6.8 Analog Instruction Automatic Zero Correction (Fn 06)

The automatic adjustment of instruction offset is a method to automatically adjust the instruction voltage
(speed instruction and torque instruction) after measuring the offset.

The measured offset will be saved in the servo drive.

The steps to perform automatic adjustment of instruction offset using the panel operator are as follows.

Step Display Symbol Keys used Operation
1 Press the MOD key to
,,m,;’! 5 select accessibility.
2 OI0) Press T or « to
— 1 display AF006.
3 Press the SET key to
display the left image.
4 ) Keep holding down 1 to
Q‘i. 5 display the left image.
Until the picture on the left
5 is displayed, the operation
is complete.
6 Release the button to
display the left picture.
~ a—a Press the MOD key or SET
7 Séa key to exit the auxiliary
oD function and return to the
display shown in Step 2.
8 End Of Operation
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6.9 Manual Adjustment Of Speed Instruction Offset (Fn 07)

This auxiliary function is a way to adjust the offset value of the speed instruction directly.
The steps to perform manual adjustment of the instruction offset using the panel operator are as
follows.

Step Display Symbol Keys used Operation

Press the MOD key to
select accessibility.

Press T or & to

2
display AF007.
3 Press the SET key to
display the left image.
If the motor is enabled, the
4 content shown on the left
is displayed.
Press the SET key to
5 display the current offset
of the speed instruction.
6 Press T or ¢ to adjust
the Settings
When the SET key is
7 pressed, "Save" flashes,

and then switches to the
display shown in Step 2.
If you do not want to save
E7‘|3 data, press the MOD key
8 m eiie to exit, and the
MaD information shown in Step
2 is displayed.

9 End Of Operation

6.10 Torque Simulation Instruction Manual Zero Correction (Fn 08)

This auxiliary function is a direct input torque instruction offset adjustment method.
The steps to perform manual adjustment of the instruction offset using the panel operator are as
follows.

Step Display Symbol Keys used Operation

1 il Press the MOD key to
oD select accessibility.
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Step Display Symbol Keys used Operation

g@jg@; Press 1T or +~ to
Rl |

display AF008.

Press the SET key to
display the left image.

If the motor is enabled, the
content shown on the left
is displayed.

Press the SET key to
display the current offset
of the speed instruction

G )

eoe Press T or « to adjust
6 aefeae

-~ 1 the Settings

When the SET key is
pressed, "Save" flashes,
and then switches to the
display shown in Step 2.

If you do not want to save
data, press the MOD key

[¢)]

[
8 .,.!,, to exit, and the
information shown in Step
2 is displayed.
9 End Of Operation

6.11 Display Motor Model (Fn 09)

Displays the type of servo motor connected to the servo drive, the encoder type, and the phase of
the motor. If the servo drive is a special specification product, the number of the specification
product will also be displayed. This feature is only available for communication 17-bit absolute
encoders.

The following describes the procedure.

Step Display Symbol Keys used Operation

Press the MOD key to
select accessibility.

Press T or & to
display AF009.

N
t, @
-~ o
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Step

Display Symbol

Keys used

Operation

Press the SET key to
display the left image.
Indicates that the drive
model is 0. The initial
letter is identified as "d".

Press T to display the
motor model. The initial
letter is identified as "F".

Press T to display the
encoder model. 0,
indicates the absolute
encoder, 1, indicates the
single-turn absolute
encoder, 2 indicates the
provincial line incremental
encoder. The initial letter
is identified as "E".

SET

Press the SET key to set
the lock password and
return to Step 2.

End Of Operation

6.12 Display Servo Driver Software Version (Fn 10)
Displays the function of the software version of the servo drive and encoder.

The following describes the procedure.

Step Display Symbol Keys used Operation
1 | e Press the MOD key to
| | Ly select accessibility.
2 Q ()] Press T or & to
- 1 display AF005.
3__51 Press the SET key to
) . H
@ display the left image. d
3 m Q;\': 1.00 indicates that the DSP
software version is 1.00
Press T to display the
4 left image. F 1.03 indicates
that the FPGA software
version is 1.03
Press the MOD key or SET
5 [ g )y 1 key to exit the auxiliary
I | | X ) function and return to the
display shown in Step 2.
6 End Of Operation
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6.13 Set Absolute Encoder (Fn 11)

This operation is only valid if an absolute encoder is used, and is generally used in the following
cases.

4 When using absolute value motor for the first time;

€ When a correlation encoder alarm occurs;

4 When you want to set the multi-turn value of the absolute encoder to 0;

Attention:

1. Encoder setting operation can only be carried out under servo OFF;

2. When absolute encoder-related alarms occur, this operation can only be used to complete the
alarm removal operation, and the alarm reset signal (A-RST) cannot remove these alarms;

3, after the completion of this operation, before the correct operation, you must re-power on, please
re-power on to check the alarm;

4, after the completion of this operation, the absolute value of the multi-turn value is set to 0 (the
data of the single turn will not change), and the related alarm of the absolute value encoder is
cleared.

Step Display Symbol Keys used Operation
1 Q Press the MOD key to
MoD select accessibility.
A
-t display AF011.
SET display the left image.
jore
‘ = bQ Keep pressmg T '
t
Until the picture on the left
5 w is displayed, the operation
is complete.
_ A a Press the MOD key or SET
6 E@z key to exit the auxiliary
Moo et function and return to the
display shown in Step 2.
7 Power On Reset
8 End Of Operation

6.14 Manual Load Inertia Detection (Fn 15)

The function of manual load inertia detection refers to the function of detecting the load inertia
value of the servo system under manual operation.

The overpass prevention function is invalid during manual load inertia detection. The operation
range of the machinery used must be considered at the same time. The running distance during the
inspection can be set by parameter Pn300.2.
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(1) Settings before operation
To perform manual load inertia detection, the following Settings must be made in advance.
¢ S-ON When the input signal is ON, switch it to OFF.
 Please set the running distance after considering the operating range of the machine used. The

running distance is set by Pn300.2.

¢ Please take the necessary safety measures to keep it in a state that can be stopped in an
emergency at any time.
« For safety, install a stop device on the mechanical side.

(2) Procedure

The following describes the procedure for manually checking the load inertia.

Step

Display Symbol

Keys used

Operation

MOD

Press the MOD key to
select accessibility.

tl®
- ®

Press T or & to
display AF015.

If the servo is not running
and ready, press the SET
key to display the left
picture.

If the servo is running or
the front panel lock (Fn
03) is set, the picture on
the left is displayed,
indicating that this
auxiliary function
operation  cannot  be
performed.

MOD

Press MOD key for
manual load inertia
detection.

During the detection
process, if you need to stop
the detection immediately,
you can press the SET key
to exit directly.

Press the MOD key or SET
key to exit the auxiliary
function and return to the
display shown in Step 2.

End Of Operation
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7 Trial Run

7.1 Check And Precautions Before Trial Run
To ensure safe and correct trial operation, please check and confirm the following items in advance.

Item Content
Is the motor off load?

Are the wiring and connections correct?
Are the fastening parts loose?

When a servo motor with a holding brake is used, is the brake pre-
disengaged? When disarming the brake, apply a specified voltage to the
brake (generally DC24V)

Are the wiring and connections correct?

Is the power supply voltage to the servo driver normal?

Servo motor

Servo Driver

7.2 JOG Operation Via Panel Operator

The following describes the execution steps for JOG running through the panel operator.

» JOG operation refers to the function of confirming the action of the servo motor through speed
control without connecting the upper device.

» The JOG overshoot prevention function is invalid during operation. The operation range of the
machinery used must be considered at the same time.

(1) Settings before operation

To run JOG, the following Settings must be made in advance.

» S-ON When the input signal is ON, switch it to OFF.

* Please set the JOG speed after considering the operating range of the machinery used. JOG
running speed is set by Pn306.

(2) Procedure

The steps for JOG running are as follows. The following describes the operation steps when the
rotation direction of the servo motor is set to Pn000.0=0 (forward rotation command).

Step Display Symbol Keys used Operation
1 | e Press the MOD key to
| | Ly L select accessibility.

If Fn 02 is not displayed,
press T or & to
display Fn 02.

Press the SET key to enter
the JOG running interface
display content as shown
on the left. (Note) When
writing is disabled,
"no_oP" is displayed.
Please press AF03 to set
the status to writable
before performing this
operation.
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Step Display Symbol Keys used Operation

Press the MODE key to
enter the servo ON (motor

E@g power on) state. The right-
4 m G most decimal point of the
Mop digital  tube is it

indicating that the motor
has been excited.

Press T (forward) or ¢
(reverse). During the
press, the servo motor
rotates at the speed set by
Pn306.

Press the MODE key to
enter the servo OFF
(motor no power) state.
Addendum:

You can also press the SET
key to exit the JOG
operating interface, and
the servo will also be OFF.
Press the SET key to exit
this auxiliary function and
return to the display shown
in Step 2.

8 End Of Operation

7.3 Servo Motor Single Trial Run

Please confirm the following items when conducting the trial run of the servo motor unit according
to the upper instruction:

Item Content
1 Confirm that the servo motor movement instructions and input and output signals from
the upper device to the servo drive are correctly set.
2 Verify that the wiring between the upper device and the servo driver is correct and the
polarity setting is correct.
3 Verify that the servo drive action Settings are correct.

7.3.1 Input Signal Loop Connection And Status Confirmation

When the speed control and position control are tested according to the upper command, the
connection confirmation as shown in step 1 below is required.
Please follow the steps below to confirm the connection and status of the input signal.

Step Operation Rg;g';t';f,e

Connect the input signal loop required for the trial run to the input/output

signal connector (CN2). The following conditions must be met during

the connection.

1 * The servo ON input signal (S-ON) is an input state. 33

» No forward drive (POT), no reverse drive (NOT) input signal ON (L

level)

(can be driven forward and reverse).

2 Connect the connector of the upper device to the input and output signal
port (CN2).
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Reference

Step Operation Chapter
Power on the servo drive.
3 Make sure the "Power Ready" button of the panel operator is on. 43
Confirm the status of the input signal through the input monitor (dn012).
4 Input the S-ON signal to make the servo ON. 43
Verify that the Run Flag of the panel operator is displayed correctly. )
5 At this point, the trial operation is ready. Please continue to perform the

trial run under each control mode

7.3.2 Position Control Trial Run

The following describes the trial operation method of position control. This paper introduces the
procedure of trial operation after the position control is connected with the input signal.

Step

Operation

Reference
Chapter

1

Confirm the power supply and input signal loop again, and then switch
on the control power of the servo driver.

3.1

2

According to the pulse output form of the upper device, Pn200.0 is used
to set the command pulse form.

8.4.1

Set the command unit, according to the upper device through Pn205 and
Pn206 to set the electronic gear ratio and frequency division Pn210.

8.4.2
8.5.7

Power on the device again. Make the parameter changes in Step 3 take
effect. Switch on the main loop power to the servo drive.

Set the servo ON (S-ON) input signal to ON.

Output a low-speed pulse command from the upper device with an easily
identifiable motor rotation (e.g. : 1 turn).

According to the input instruction pulse counter (dn003, dn004), the
amount of pulse change before and after the instruction is issued is
monitored to confirm the number of instruction pulses entered into the
servo drive.

51

According to the feedback pulse counter (dn001, dn002), the pulse
change before and after the instruction is monitored to confirm the actual
rotation of the motor.

51

Verify that the servo motor rotates in the direction instructed.

10

If the driver has feedback pulses, check that the number of feedback
pulses is consistent with the expected value.

Feedback pulse number = (dn01*10000+dn02) *Pn210*4/ encoder
resolution.

51

11

Stop pulse command to turn servo OFF.

7.3.3 Speed Control Trial Run

The trial operation method of speed control is described below. This section describes the trial
operation procedure for speed control after the input signal connection is completed (refer to "4.3.1
Input signal loop connection and status Confirmation™).

Step Operation %{g&gﬁe
1 Confirm the power supply and input signal loop again, and then switch 31
on the control power of the servo driver. )
2 Adjust Speed instruction input gain (Pn301). 8.5
3 Switch on the main loop power to the servo drive.
4 Verify that the speed command input (v-ref, voltage between AGND) is
0V, and then switch ON the servo ON (S-ON) input signal.
5 The voltage at the speed instruction input (v-ref, voltage between
AGND) starts at 0 V and rises slowly.
5 Confirm the speed command value (voltage) with the Speed command 51

Monitor (dn07).
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Reference

Step Operation Chapter
7 Confirm motor speed (RPM) with motor Speed Monitor (dn00). 5.1
8 Verify that the values in steps 6 and 7 (dn07 and dn00) are consistent 51
according to the conversion relationship. )
9 Verify that the servo motor rotates in the direction instructed.
10 Restore the speed instruction input to OV and turn the servo OFF. Speed

trial run completed.

7.4 Motor And Mechanical Connection Trial Run

After the monomer test run is correct, the servo electricity is connected to the machine, and the
test run after the machine is connected is carried out.

Reference
Step Item Content Chapter
Parameter Switch on the control power supply and_the main loop 31
1 - power supply to set the protection functions related to
Setting 1 : . 8.2
the safety function, overrange, braking, etc.
Switch on the control power supply and the main loop
Parameter : .
2 . power supply to set the protection functions related to
Setting 2 - .
the safety function, overrange, braking, etc.
In the state of power OFF, the servo motor and the
3 Install - .
machine are connected through the coupling.
Switch on the power supply of the upper device, set the
4 Examine servo drive to servo OFF, and confirm whether the
protection function set in step 1 works normally.
Test run according to "7.3 Test run of servo motor
monomer according to upper instructions", and confirm
5 RuN that the test run result is the same as that of the test run o
of the servo motor monomer. And confirm that the
setting of the command unit is consistent with the
machine.
Adjust the servo gain as needed to improve the response
characteristics of the servo motor.
. Note:
6 Adjust During the trial run, the servo motor and the machinery -
may not adapt to the situation, please fully implement
the run-in operation.
S-ON - . i Superior
7 Signal Input At this point, the trial operation is over. Instruction

7.5 Trial Run Of Servo Motor With Brake
Please observe the following precautions for trial operation of servo motor with brake.

Item Content
When the servo motor with brake is tested, before confirming the brake action, it is
1 necessary to take measures to prevent the mechanical natural fall or vibration caused
by external forces.
When running a servo motor with a brake, please confirm the servo motor and hold
2 the brake action first when the servo motor and the machine are not connected. After
no problem, please connect the servo motor to the machine and then test run again.
3 Use the brake interlock output (BK) signal of the servo drive to control the holding

brake action of the servo motor with brake.
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8 Run

8.1 Choice Of Control Mode
The following is a description of the control mode (control mode) that can be performed by the
HS601 series servo driver.

User Parameter Control Mode (Control Mode) Reference
Position control (pulse command)
The position of servo motor is controlled by the pulse

h.
i line position command. The position is controlled by the
[ factory . ) 8.4
default] number of input pulses, and the speed is controlled by the

frequency of input pulses. Used when positioning action
is required.

Speed control (analog voltage command)

Use the analog voltage speed command to control the
speed of the servo motor in the following occasions.

h. OJO10 | ¢ When you want to control the speed 8.5
+ When the encoder pulse output of servo driver is used,
the position loop is constructed through the upper device
for position control.

Torque control (analog voltage command)

The output torque of servo motor is controlled by the

Pn000

h. OO20 8.6
analog voltage torque command. Please use when you
want to output push action.
Speed control (internal setting speed selection)
A total of three input signals, INSPDO, INSPD1 and
h. 0101307 INSPD2, Were_ used to co_ntrol the speed t_)y se_:tting the 8- 8.7
segment running speed in the servo drive in advance.
When selecting this control mode, no analog instruction
is required.
h. 4 | It is a switching mode compatible with the above four
~ control modes. Please select the switching mode suitable 8.10
h. (0190 | for the customer's purpose.
h. CICAC] Internal position control 88

The system can control the position without a computer.

8.2 General Basic Function Settings

8.2.1 Servo ON Setting

Set the servo ON signal (S-ON) that gives the command of the on/off status of the servo motor.
(1) Servo ON signal (S-ON)

Kind Signal | State Input Level Explain

Servo motor power state (servo ON state),
can run.

Servo motor is not powered on (servo OFF
state) and cannot run.

ON CN2-9: “L” level

Input S-ON
OFF CN2-9: “H” level
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(2) Input level selection of servo ON signal

The input level can be selected by user parameters. That is, set the effective level of the servo ON
signal (2CN-40).

Parameter Explain
b. OO0 The S-ON signal input from the input terminal CN2-9 is active at a
PR508 low level. (Factory value).
The S-ON signal input from the input terminal CN2-9 is active at
L T

8.2.2 Motor Rotation Direction Switch

The servo drive can make the rotation direction of the servo motor run in reverse mode without
changing the wiring of the servo motor.

The "positive direction” set by the standard is "counterclockwise rotation (CCW)" from the load
side of the servo motor. The "reverse mode" only changes the direction of rotation of the motor, in
this case, the "positive direction" is "clockwise rotation™ from the load side of the servo motor. At
this time, the direction of movement of the shaft (+, -) is reversed, but the polarity of the output

signal from the servo driver, such as the encoder pulse output and the analog monitoring signal,
remains unchanged.

Overrange
Parameter Order oD

W Action when the forward turn command

Speed

EncoderSpi Pl Ot When tuming
PAO .
h. 1000 ? el forward:
Standard setting Foreward PBO Stop by POT

(Forward turn | "
instruction is
forward turn,

S

Reversal
cw)

CcCW M Action when reversing instruction
direction) Speed When
Encoder Split Pulse Output
(Factory value)
L [ ono reversed:
@ Time Stop by NOT
p by
PBO

P

h. 001 M Action when the forward turn command

Inversion mode Speed e

(Forward Encoder Split Pulse Output Wh en

instruction is L PAO reversed:

reverse, CW @ rime
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Overrange

Parameter Order (0T
B Action when reversing instruction
e Encoder Pl Pule Output When turning
[ PAO M forward:

N

& " . Stop by NOT

Foreward
cew)

8.2.3 Overrange Setting

Overreach refers to the safety function that makes the limit switch operate (ON) when the movable
part of the machine exceeds the movable setting area, so that the servo motor is forced to stop.

Attention

Installation of limit switch

In cases such as linear operation, be sure to connect the limit switch to prevent mechanical damage.
When the contact part of the limit switch has poor contact or broken line, please use the "normally
closed contact" to make the motor move to the safety side.

When the servo motor is used in the case of vertical axis

The workpiece may fall off during the over-range state. In order to prevent the workpiece from
falling, please set the servo motor to enter the zero fixed state after the over-range. Please refer to ™"
for setting method.

(1) Over-range signal connection
In order to use the overrange function, properly connect the input signal of the overrange limit
switch described below to the corresponding pin number of the servo drive CN2 connector.

Signal | Connector Pin
Name Number
CN2-34 ON=L Level | Reversible side drive (normal operation).

Input POT (Factory value) [OFF=H Level No forward side drive (forward side

kind Setting Significance

overdrive).
ON=L Level | Reversible side drive (normal operation).
Input NOT CN2-8 No reverse side drive (reverse side
npu (Factory value) |OFF=H Level :
overdrive).

In the case of linear drive, etc., in order to prevent mechanical damage, be sure to connect the limit switch
as shown in the figure below. Even in the overrange state, it can also be driven to the opposite side of the
phase. For example, in the state of positive side overdrive, it can be driven to the reverse side.

| —

Servo Motor Limit Switch Limit Switch

Servo Driver

CN1L
34

8
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= Importance

* In position control, when the motor is stopped by overdrive, there will be position deviation pulse
retention. To clear the position offset pulse, a clear signal (CLR) must be entered.

*POT, NOT signals can be freely assigned the input connector pin number by user parameters. For
details, see 3.4.3 1/0 Signal Allocation.

* To use the POT, NOT signal, set Pn003.0 and Pn003.1 to 0 (to make the POT, NOT signal valid).
* During deceleration.

(2) Selection of motor stop method when using overrange
Set the stopping method of the servo motor when the POT, NOT signal is input during rotation
(note that some drive models do not have DB braking function).

Motor After
Parameter Stop Motor Significance
Method Stop
4. 00007 The DB(dynamic brake) is use_d for_ quick stpp,
4. 00000 and the seryo motor enters the mertlal operation
DB (non-energized) state after stopping.
Stop Inertial Stop by inertial operation (natural stop), the
d. 0o . servo motor stops and enters the inertial
operating . .
condition operation (non-energized) state.
Follow the same stopping method as when the
PROOL d. 0o Inertia servo is OFF (inertia stop), and the servo motor
d. 00?2 Stop enters the inertia run (non-powered) state after
stopping.
Zero Decelerated to stop by emergency stop torque
d. 00O clamp (Pn406), the servo motor stops and enters a zero-
Retard state clamp (servo lock) state.
Stop Inertial Decelerated to stop by emergency stop torque
d. 020 operating | (Pn406), the servo motor stops and enters the
condition | inertial operation (non-energized) state.

« After changing this user parameter, the power supply must be restarted for the setting to take
effect.

« During the inertial operation when setting n.C1C1[12, if the servo ON signal is received, the servo
motor can be controlled only when the motor is slowed down to 0.

B Expressions

« DB: Stop braking with dynamic brake (short circuit in servo drive internal circuit). (Note that the
standard servo does not have DB)

« Inertial operation stop: No DB braking is performed but a natural stop is achieved through the
friction resistance of the motor as it rotates.

« Deceleration stop: Stop using deceleration (brake) torque.
Zero clamp state: The state where the position instruction is zero. In the zero-clamp state, the position
deviation is automatically zeroed out.

* For the servo OFF and stop method when alarm occurs, please refer to "8.2.5 Stop Method Selection
when servo OFF".

(3) Enable the overrange signal

Parameter Explain
b. 110 Positive Side Drive Prohibition (POT) signal is valid.
b. OO The positive Side Drive Prohibition (POT) signal is invalid.

(Factory value).

FTlEE] b. 0O The reverse side drive Disable (NOT) signal is valid.
b. 0010 \'I/'glelzjer}e)zverse side drive Disable (NOT) signal is invalid. (Factory

-70-



(4) Stop torque setting during overdrive

Emergency Stop Torque
Pn406 Setting Range Set Unit Factory Default Effective Time
0~300 1% 250 Immediately

« Set the stopping torque at input overshoot signal (POT, NOT).

« Set the unit as % relative to the rated torque. (Rated torque is 100%)

« When the emergency stop torque set exceeds the maximum motor torque value, the actual output
emergency stop torque is the maximum motor torque, when the emergency stop torque set is too
small, there may be E.28 alarm during deceleration.

8.2.4 Hold Brake Setting

Keep the brake in use when the servo motor is driving the vertical shaft. When the power supply
of the servo drive is OFF, a servo motor with a brake is used to keep the moving part from moving
due to gravity. (Please refer to 7.5 Trial Operation of servo Motor with Brake").

Vertical Axis Horizontal Axis

Servo Motor
Mechanical Motion
Department

Holding Brake

Holding Brake

External

Force
i Prevent the workbench from ‘

moving due to its own weight
when the power supply is OFF

Mechanical Motion
Department ¢

Prevent the workbench from moving due to its own weight when
the power supply is OFF

1. The brake in the servo motor is a non-exciting action type of special brake, which can not be
used for braking, but can only be used to maintain the stop state of the servo motor. The braking
torque is more than 70% of the rated torque of the servo motor.

2. When the servo motor is operated by the speed ring only, the servo is set to OFF and the input
command is set to "0V" while the brake is operating.

3. When configuring the position ring, because the servo motor is in the servo lock state when it
stops, do not make the mechanical brake operate.

(1) Connect instances
The sequential output signal "BK" of the servo driver and the brake power supply constitute the
ON/OFF of the brake. An example of a circuit standard connection is shown below.
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Servo Driver Servo motor with brake

AC 220V Power v Motor
Lic \Li
L2c w e
FG
©
s 1%
+24V
oav BKRY ol 4 ov
\ ~ Optical-
\ e electricity
" Encoder
Switching

Power Supply ~

AC DC >

Note:

1. BY-RY: brake control relay.

2, the current provided by the switching power supply needs to be selected according to the brake, different
brake working current is not the same, under normal circumstances, the DC24V/ of the switching power supply
needs to be able to provide >1A current

3. The DC24V input of the brake has no direction limit

The brake has an action delay time. Please refer to the following figure for the ON and OFF timing

of the action.

OFF OFF
Servo ready
ON
Servo Enable OFF OFF
(S-ON) ON
OFF : OFF
Brake Signal (BK) ON ]
Brake Braking | | : braking

Actual Brake
Condition

*1. the brake signal effective to the brake opening time varies
according to the type of brake.
*2. the value of PA518.

(2) Brake interlock output

. Signal Connector . S
kind Name Pin Number Setting Significance
Need ON=L Level Release the brake
Output BK Distribution ON=H Level Apply brake

When using a servo motor with a brake, it is the output signal that controls the brake. In addition,
this output signal is not used in the factory setting. The output signal needs to be assigned (Pn510
setting). Do not connect when using a motor without a brake.

M Important

In the overrange state, even if the servo motor is not powered, it does not output BK signal.
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(3) Brake signal (BK) distribution
The brake signal (BK) is assigned to the DO4 (CN2-1, CN2-26) signal at the factory.

Connector Pin Number

Parameter “Terminal Terminal Significance
Pn510 | n. 00300 CN2-3 CN2-2 E‘\fz_gugﬁtguttgzi:ii;';algm'e‘ and

m Important
For details about how to assign other output signals of the servo drive, see "3.4.3 1/0 10 Signal
Assignment".

(4) Timing setting of the brake (after the servo motor stops)
The standard setting is that the BK signal is output at the same time that the S-ON signal is set to
OFF(servo OFF), but the timing of the servo OFF can be changed through user parameters.

Brake Command - Servo OFF delay time
. . Factory . -
Pn518 Setting Range Set Unit Default Effective Time
0~500 ms 100 Immediately

* When used ON the vertical shaft, due to the timing of the brake on, the mechanical movable part
will sometimes move a small amount due to the action of self-weight or external force. This small
amount of movement can be eliminated by delaying the servo OFF action with this user parameter.
« This user parameter can change the brake ON timing when the servo motor is stopped. For brake
action during servo motor rotation, please refer to "8.2.4(5) Brake ON Timing Settings (when servo
motor is rotating)" in this subparagraph.

Servo Enable InPut ON OFF
(S-OND

Brake Release

Brake Output (BK) (OND | Bralieoiia)kmg
! | Unenergized Motor
Electrification g -
Energized State Of Motor Of Motor i
|
|<—>!
PA518

m Important
When the alarm occurs, the servo motor immediately enters the non-energized state and has nothing
to do with the setting of the user's parameters.

Due to the influence of the weight of the movable part of the machine or external force, the machine
sometimes moves in the time before the brake action.
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(5) Timing setting of the brake (when the servo motor is rotating)
The output condition of the BK signal can be changed according to the following user parameters
when the servo is OFF or an alarm is issued to the rotating servo motor to stop.

Brake Command Operating Speed Limit
Pn519 Setting Range Set Unit Factory Default | Effective Time
0~1000 rpm 100 Immediately
Servo OFF Brake Command Wait Time
Pn520 Setting Range Set Unit Factory Default | Effective Time
100~1000 1ms 500 Immediately

BK signal output conditions during servo motor rotation.

If any of the following conditions are true, the BK signal is set to the H level.
* When the servo is OFF, the motor speed is below Pn519.

« After servo OFF, when the Pn520 set time is exceeded.

Servo Enable  ON OFF
Input (S-ON)

Motor Speed

Motor Speed PA519

]

]

[}

With Brake ]
Signal Output ON ]
(BK) t
|

|

|

1

|

Brake Opening

(OND Brake (OFF)

¢ »
PA520

Actual Condition
With Brake

= Important
« Even if the Pn519 is set to a value above the maximum revolution of the servo motor used,
the servo motor is limited by the maximum speed of the motor itself.

8.2.5 Stop Method Selection When Servo OFF

Select the stopping method when the servo drive is in the servo OFF state.

Parameter Motor Stop G Significance
Method Motor Stop
Stop with a dynamic brake (DB), and
keep the DB state after the servo motor
d- Lt DB Hold stops. (Factory value, note that the
DB Stop standard servo does not have DB).
PROOL Inertial Stop by the dynamic brake (DB), the
d. OO Operating servo motor stops and enters the inertial
Condition operation (non-energized) state.
Inertia Inertial Through the inertial operation stop, the
d. 0002 Stop Operating servo motor stops and enters the inertial
Condition operation (non-energized) state.
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d. 0003

Slow Stop
d. 004

Stop the motor at the deceleration speed

DB State of Pn522, when the speed is reduced to
Pn523, the motor is in DB state.

Inertial Stop the motor at the deceleration speed

Operating | of Pn522, when the speed is reduced to

Condition Pn523, the motor is in a free state.

The setting of this user parameter is valid under the following circumstances.

*S-ON input signal OFF(servo OFF)
« In case of an alarm

* When the main power supply (L1, L2, L3) is OFF
In the above setting of " d. CIC110" "DB status after DB stop", if the servo motor stops or rotates
at a very low speed, it is the same as the inertia operation state, and no braking force will be

generated.

m Expressions

*DB stop: braking and stopping with dynamic brake (short circuit of servo motor internal circuit).
« Inertial operation stop: No braking is performed, but a natural stop is carried out through the

friction resistance of the motor as it rotates.

The dynamic brake (DB) is a function used for emergency stopping.

When the servo motor is frequently started and stopped by the power supply ON/OFF or the servo ON
signal (S-ON), the DB circuit is also frequently repeated ON and OFF operations, which is the main
reason for the aging of the internal components of the servo drive. Please start and stop the servo motor
through the control of the speed input command and the position command.

8.2.6 Instantaneous Power Failure Processing Settings

When the voltage supply to the main circuit power supply of the servo driver is temporarily OFF,
set to continue running or set to the servo OFF.

Instant Stop Hold Time

Pn521 Setting Range

Set Unit

Factory Default Effective Time

40~800

1ms

60 Immediately

Instantaneous power failure detection is to detect the main circuit power supply ON/OFF.

If the OFF= ON reset time is lower than the set value of this user parameter, the operation continues.
However, the Settings of user parameters cannot take effect in the following cases:

¢ The servo motor is overloaded and undervoltage warning occurs during A transient power outage

(A.96)".

« When the control power supply becomes uncontrollable during a momentary outage period (same

as the usual power OFF operation).

!

Instantaneous Power Failure

Power Voltage

Duration of power outage (t)

PA521>t time

Servo(ON)

! Continue Runnint
P g

PAS521<t time

1 Stop Running
Servo(ON) Servo(OFF) Running
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8.2.7 Analog Voltage Output

The 44 (MON), 16 (SG) of the CN2 ports provide monitoring analog data, such as the running
status of the motor; The speed and current of the motor can be represented by simulating voltage.
This driver provides a Channel output with an analog output voltage range of -8V to +8V.
Related parameters are as follows:

Parameter Explain
¢ 000 Igli:;alog output signal is selected as the motor speed. (Factory
Pn021 d. IO The analog output signal is selected as the motor torque.
d. o0 The output voltage is not reversed. (Factory value).
d. OO0 The output voltage is reversed.
Analog Voltage Output Gain
Pn023 Setting Range Set Unit Factory Default Effective Time
0765535 0 Immediately
The corresponding relationship is as follows:
Parameter . \oltage Calculation Method When
Pn023 Analog Output Data: Speed Pn02370
0 500rpm output 1V voltage, -1000rpm
output -2V voltage Output Voltage = m::ios;m,
500 500rpm output 1V voltage
Output Voltage Unit: \olts
1000 1000rpm output 1V voltage
250 500rpm output 2V voltage Motor Speed Unit: rpm
Parameter . Voltage Calculation Method When
Pn023 Analog Output Data: Torque Pn0230
100% torque output 3V voltage, -100%
0
torque output -3V voltage. Motor Torquex10
100% torque output 3V voltage, -100% Output Voltage = —_"~"——,
333
torque output -3V voltage. )
100% torque output 4.5V voltage, -50% Output Voltage Unit: Volts
222
torque output -2.25V voltage.
100% torque output 1.5V voltage, -200% Motor torque unit: 1% rated torque
666
torque output -3V voltage.
Analog voltage output zero correction
Pn024 Setting Range Set Unit Factory Default Effective Time
-8000~8000 mV 0 Immediately

8.3 Absolute Value Encoder Usage
If a servo motor with an absolute value encoder is used, an absolute value detection system can

be configured at the command controller. The result is that after the power supply is ON again, it
can be run directly again without the origin reset.
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-IIE-?':ES d%f' ResRo;tjig on Mugagéeuzit:;;oen CEL) Action when the limit is exceeded
There are . W_hen the upper limit of the positive
multi-loop rotation q”ectl_on is exceeded (+32767),
memory 17 Bit 30768~+32767 the multi-rotation de_\ta_becomes -32768.
absolute . Wh_en t_he lower limit of the reversal
encoders dlrec_tlon is exceeded (-32768), the
multi-rotation data becomes +32767.

When multi-circle data overflow, E.58 alarm will be generated; Parameter Pn007.1 can mask this
alarm.

Parameter Explain
4. 0000 E.58 alarm is generated when the absolute value encoder multi-turn
Pn007 data overflow. (Factory value).
d. O Absolute encoder multi-turn data overflow does not alarm.

8.3.1 Absolute Value Encoder Selection

Parameter Explain
Use the absolute value encoder as an incremental encoder. (Factol
d. JoOO (Factory
Pn002 value).
d. 1100 Use the absolute value encoder as an absolute value encoder.

« When used as an incremental encoder, no backup battery is required.
« After changing this user parameter, the power supply must be restarted for the setting to take
effect.

8.3.2 Battery Usage

Even when the power is OFF, a battery backup is required to enable the absolute value encoder to save
position information.

(1) Battery selection

Please prepare according to the specifications of the command controller, the battery should use the
equivalent of ER3V (3.6V, 1000mA Toshiba battery).

(2) Battery installation

The battery is installed in the battery box of the encoder cable, and the positive and negative terminals
are not connected in reverse.

8.3.3 Battery Replacement

When the battery voltage drops below approximately 3.1V, the servo drive will issue A 17-bit Serial
encoder Battery Warning (A.97). However, this warning is only output when the power of the servo drive
is ON. Therefore, if the battery voltage of the servo drive is too low while the power is ON, the servo
drive will not issue a warning. The battery voltage is too low by setting the user parameter variable.

« Battery replacement procedure

1. Replace the battery while keeping the servo drive control power ON.

2. After replacing the battery, set the power supply of the servo drive to OFF to disable the 17-bit Serial
Encoder Battery Warning (A.97).

3. Restart the power supply of the servo driver. If there is no abnormal action, it indicates that the battery
replacement is finished.

removed (this also includes removing the encoder cable), the data in the absolute value
encoder will be lost. In this case, the absolute value encoder must be set up. Please refer
to "6.13 Absolute Encoder Multi-turn data Clearing and Alarm Clearing (AF011)".

@ When the control power of the servo drive is set to OFF and the battery connection is
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8.3.4 Absolute Encoder Settings (Fn011)

In this case, the absolute value encoder must be set up.

¢ When initially starting the machine

« "17-bit Serial encoder Battery Warning (A.97)" occurs

* When E55 ~ E62 alarm occurs

¢ When you want to set the multi-rotation data of the absolute value encoder to 0

Set up with the driver Panel operator (see 6.13). The AF011 operation takes effect only after being
powered on again.

8.4 Position Control Operation
8.4.1 User Parameter Setting
When using the pulse column for position control, set the following user parameters.

(1) Control mode selection
Parameter

h. 0o

Explain
Control mode selection: Position control (pulse column
instruction).

Pn000

(2) Pulse command form selection

kind Signal Name il
Number

PULS+ CN2-43 Instruction pulse input
Low speed pulse input PULS- CN2-41 Instruction pulse input

channel SIGN+ CN2-39 Symbol Input

Input SIGN- CN2-37 Symbol Input
HPULS+ CN2-38 Instruction Pulse Input
High speed pulse input HPULS- CN2-36 Instruction Pulse Input

channel HSIGN+ CN2-42 Symbol Input

HSING- CN2-40 Symbol Input

Set user parameters Pn200.0 and Pn200.1 according to the specifications of the command
controller.

Instruction . A
Parameter Type Forward Instruction Reverse Instruction
PULS PULS
Symbol + (CN2-43/41) (CN2-4341)
d. oo pulse_ column SIGN Ji SIGN
(positive logic) (CN2-39/37 (CN2-39/37)
(Factory value)
Pn200
PULS
PULS (CN2-43/41
(CN2-43/41)
d. J0Jo1 CW+CCW SIGN
SIGN (CN2-39137)
(CN2-39/37
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Instruction . .
Parameter Type Forward Instruction Reverse Instruction
(CN2-43/41) (CN2-43/41)
SIGN SIGN
(CN2-39/37) (CN2-39/37
Phase A + — ‘.i — ‘i
e x| oo T | e UL
d. Jo02 pulse  4X (CN2-43/41) (CN2-43/41),
(positive SIGN SIGN M
|Ogic) (CN2-39/37) (CN2-39/37).
Symbol +
PULS PULS
pulse (CN2-43/41). «cmmn_l_l_m
d. [JJ10 column
- SIGN SIGN
(negative (CN23937) (CN239137
logic)
Phase A + -
Phase B PULS 4" ‘.7 PULS a‘ ‘.7
d. |:|D12 pU|SE 4X <ch-43/41)M (CN2-43/41) M
(ne_gathe <(:stlig';‘/;-n)J_|_|_|_|_|; <chzlfssg‘/37) M
logic)

(3) Selection of clearing action
In conditions other than the clear signal (CLR), the timing clear offset pulse clear can be selected
according to the status of the servo drive. The action mode of the offset pulse can be selected by the

user parameter Pn200.2.

Parameter Content
The offset pulse is cleared when the basic module and CLR signal are
4. o000 input. (Factory value). ) )
’ The basic module refers to the state when the S-ON signal is set to OFF,
Pn200 the main power supply is set to OFF, and the alarm occurs.
d. (110 | The offset pulse is not cleared. Only the CLR signal can be cleared.
4. 0200 oocfcffﬁg pulses are cleared only when an alarm or input clear signal (CLR)

(4) Selection of instruction pulse input channel
Select pulse input channel by setting parameter Pn200.3.

Parameter Content
PULS, SIGN input (low speed pulse channel).
4. o000 The pulse input of this channel is optocoupler reception, which is suitable
) for the upper computer with collector output and long line transmitter
PN200 output, and the frequency is less than 500K.
PULSH, SIGNH input (high speed pulse channel).
4. 1000 The pulse input of this channel is received by the long-line receiver,
’ which is suitable for the upper computer output by the long-line
transmitter, and the frequency is <4000K




8.4.2 Electronic Gear Setting

(1) Number of encoder pulses

Parameter Encoder Specification Nixg:fr(illls()e Resolution Ratio
d.oJO0 17 bit absolute encoder 32768 131072 (17hit)
d. 10000 7 bit incremental encoder 32768 131072 (17hit)
Pn002 d. 20000 Incremental encoder 5000 20000
d. 700000 Rotary encoder 4096 16384 (15bit)

The bits representing the encoder resolution are not the same as the number of pulses in the
encoder signal output (phase A, phase B). The number of encoder pulses x 4(multiplied) is equal
to the number of bits representing the resolution.

(2) Electronic gear

The electronic gear function refers to the function that the workpiece movement equivalent to the
input instruction 1 pulse of the command controller can be set to any value.

The minimum unit of the instruction 1 pulse from the instruction controller is called "1
instruction unit".

Do not use electronic gears No electronic gears are used

Workpiece Workpiece

Instruction unit: 1um

/

Ball screw pitch: 6mm
Encoder wire count:5000

Encoder wire count:5000 Ball screw pitch: Gmm

5

Move the workpiece 10mm Move the workpiece 10mm with the “"command unit”

Because 1 circle is 6mm, to move 10mm, you need " "
0 rotate 10+6=1,66667 circles: Since the 1 instruction unit is set to 1um, the

workpiece is moved 10mm(1000um), and since 1

Since one rotation with 5000x4 pulses requires
5000x4x10+6=33333 pulses of instruction input.

pulse is equivalent to 1um, the workpiece can be

“This conversion must be performed on the command

moved 10mm.

controller.

‘ Electronic gear ratio 1:1 ‘ ‘ Electronic gear ratio 20:6

(3) Relevant user parameters

First Electronic Gear (Molecule)

Pn205 Setting Range Set Unit Factory Default | Effective Time
0~65535 — 1 Immediately
Electronic Gear (Denominator)
Pn206 Setting Range Set Unit Factory Default | Effective Time
0~65535 — 1 Immediately

If the mechanical deceleration ratio between the motor shaft and the load side is set to n/m, the set
value of the electronic gear ratio can be obtained from the following formula.
(When the servo motor rotates m turns and the load shaft rotates n turns);

Electroni B Pn205
ectronic gear A~ Pn206  Load shaft rotation 1 turn movement = n

Encoder pulse number X 4 m

* |f you exceed the set range, divide the numerator and denominator into integers within the set
range.
Please be careful not to change the electronic tooth ratio.
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m Important
Recommended setting range of electronic tooth ratio: 0.01< electronic tooth ratio (B/A)< 100.

(4) Electronic gear ratio setting procedure

Please follow the steps below to set the electronic tooth ratio.

Step Content Explain

1 Confirm mechanical Confirm deceleration ratio, ball screw pitch, pulley

specifications diameter, etc.

2 Confirm the number of encoder | Confirm the number of encoder pulses of the servo

pulses motor used.
Determines the 1 instruction unit from the instruction
controller.

3 Decision order unit Please consider the mechanical specifications,
positioning accuracy and other factors on the basis of
determining the unit of instruction.

Based on the determined instruction unit, calculate

4 Calcullt'jlet“ej tshheagcf)(\)/re Tf:rtn()f the the number of instruction units required for the load
shaft to rotate 1 turn.

. The electronic tooth ratio (B/A) is calculated

5 Calculate the etl_ectronlc tooth according to the calculation forr(nula)of the electronic

ratio tooth ratio.

6 Set user parameters The calculated value is set as the electronic tooth

ratio.

(5) Calculation method of electronic tooth ratio
In position control mode, the actual load speed is:
Command Pulse Speed x (B/A) x Mechanical Deceleration Ratio
In the case of transmissions such as belt wheels, the electronic gear ratio (B/A) is calculated as follows:

Ppulse

xMxi

B Ppulse

A

L

Motor encoder resolution. Refers to the number of pulses fed back by the motor feedback

element in one rotation of the motor. For example, an incremental encoder with 5000 lines, the number
of pulses fed back to the driver is 5000x4=20000.
Calculated pulse equivalent (mm). The resolution of the upper controller.

M:

L:
i:

Lead screw pitch (mm).
Mechanical gear ratio.

. Number of driven side belt gears (machine side)

Driving side belt gear teeth (motor side)

For example, the upper controller pulse equivalent is 0.001mm (1um); The mechanical deceleration
ratio is: i= driven wheel/driving wheel = 36/24; Lead screw pitch is 6mm; The motor encoder is 5000P/r,
and the number of feedback pulses per revolution is 5000x4 = 20000.

Is calculated according to the above formula

> |

20000 x 0.001 x 36
_ 24

=2 =5
6 2
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The numerator of the electronic gear should be set to 5 and the denominator to 1.
If in this case the lead screw is directly connected, then the deceleration ratio is 1, and the lead screw
pitch is also 6mm, then

B _ 20000x0.001x1 E

A 6 3

8.4.3 Position Instruction

The command in the form of pulse column is issued to control the position of the servo motor.
The output patterns of the pulse train of the command controller include the following types.
« Bus driver output

«+24V open collector output

«+12V open collector output

«+5V open collector output

W Precautions for open-circuit collector output

The open-collector output signal can only be received by CN2-43, 41, 39, 37 of the servo driver, and
the setting parameter is to select the pulse input as the low-speed pulse channel input, that is,
Pn200.3=0 (factory value).

Parameter Significance
PR200 d.o10d Low speed pulse input channel selection
n d. 1000 High speed pulse input channel selection

When the pulse input is performed through an open collector, the interference tolerance of the input
signal decreases.
If the offset is due to interference, please change it in the following user parameters.

(1) Timing examples of input and output signals

Servo ON
ON

Excitation | t1 <30ms

<
Motor is not excited 2 <éms

chraa‘M

Symbol + pulse| 3

column 1
CN2-43,41 L

13 =40ms

L
1

PAO
Encoder pulse { H T4, 15, t6<2ms

L t7=1ms

PBO

COIN Hﬁ ‘Vw A‘E";ON
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Note:

1. The interval between the servo ON signal set to ON and the input command pulse should be
controlled at more than 40ms. If the command pulse is entered within 40ms of the time when the servo
ON signal is set to ON, the servo driver sometimes does not accept the command pulse.

2. Set the ON of the clear signal to more than 20ps.

Table 8.1 Timing of instruction pulse input signal

Command pulse signal

form Electrical Specification Remark
Symbol + pulse column
nput . SIGN e __ nesow ZI:GfErward
(SIGN + PULS signal) 13 M Y Bt7 <0.1us
Maximum  command | PU-5 % E_l_,u tsF:H{ " w56 >3us Furn .
frequency: 500kpps T t220us nstruction

. Foard stucton Rewsemsnaion (1 /T) 200 <50% L= reverse

g(ggizpcst;llector output: instruction
CW pulse +CCW pulse [C—
Maximum command i i - L2 <0.1us
frequency: 500kpps W e
(Open collector output: | Y T s T (47 200 <s0%
200kpps) !

90° phase difference 2
tL 2

phase pulse(Phase A + 2 <0.1us
phase B) APhaseM

. t =1.0us
Maximum command B Phase
frequency: (L/T) 400 =50%

X 4 multiplier :200kpps o || s rnction
(Open collector output: |
150kpps)

(2) Connect instances

(a) A connection instance of the bus driver output

Upper Device Servo Driver
Line Driver | ,—————— ‘ Optocoupler
PULS CN2-43 150
k rputs Tpl | ] cneear i
7% SIGN I CN2-39 150._._._
/sioN 1p| | | cne-a7 |
EG
— Both shields are _—|:—

grounded

Suitable linear drives, such as T1 AM26LS31's equivalent
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(b) Examples of connections for open collector outputs
When the collector power supply is 24V, the connection can be made according to the following figure.

AR E fril IR B 2
Vee
—————— i e
I
'( PL '{i‘» CN2-35 2K.....,
:IPULS LI CN2 -41] E%\
j 1 1
1 1
| L Ko
: / SIGN : : CN2-37 1_% _2‘
i ————\ ) FG
i L}
wisi R e L

When the collector power supply is 12V or 5V, you can connect it according to the following figure.

Upper Device

Servo Driver

Vce Optocoupler
------ i
R1 puLs (15 cnp-as 150,
(h ;
L/pusTA 1 | cNzear  (F %
I Il =
1w | !
RL || sioN | | | cNn2-sg 150
| rsien A ! [ cne-ar
____\ ) FG
! B
Both shields are grounded —

Please select the value of the limiting resistor R1 to ensure that the input current i enters the following

range
Input current i = 7 to 15mA.
B Important

The interference tolerance of the input signal is reduced when the command pulse is output through the
open collector. When the deviation occurs due to interference, please set the user parameters Pn201.0
Increase the setting value and pay attention to the connection of the shielded wire.

8.4.4 Smoothness

The command pulse input of a certain frequency can be filtered inside the servo driver.

(1) Filter related user parameters

Position instruction acceleration and deceleration time parameter 1

Pn214 Setting Range Set Unit Factory Default Effective Time
0~1000 0.1ms 0 Immediately
Position instruction moves the average time
Pn216 Setting Range Set Unit Factory Default Effective Time
0~500 rpm 0 Immediately
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B Important

In the case of changing the position instruction acceleration and deceleration time parameters
(Pn214, Pn215), the changed value takes effect when there is no instruction pulse input. To
accurately reflect the set value, enter a clear signal (CLR) to disable the command pulse of the
command controller or to clear the offset pulse as a servo ON.

The motor can be run smoothly even in the following situations and this setting has no effect on the
amount of movement (number of instruction pulses)

> When the command controller issuing the command cannot accelerate or decelerate.

> When the frequency of the instruction pulse is low.

> When the number of electronic teeth is relatively large (more than 10 times).

W Replenishment
The difference between the position instruction acceleration and deceleration time constant (Pn214)
and the position instruction average movement time (Pn216) is shown below.

Acceleration and deceleration time
parameters
Pn214 Pn216

Average moving filter

PA21S ——Before Filtering

After Filtering

100%
4 —— Before Filtering
— After Filtering

100%~—

632% ==+

The response waveform of step instruction input
36.8%

| — — Before Filtering
) > PA216

> —  After Filtering
> Pa214PALIS +>i A

100%

The response waveform of step instruction input

Response waveform of ladder instruction input

8.4.5 Positioning Complete Signal (COIN)
This signal is a signal indicating the completion of servo motor positioning when position control. Please
use it when ordering the controller to confirm the interlock of positioning completion.

kind Signal Connector Pin Number Setting Significance
Name
ON=L Level Position Complet
Output COIN CN2-5. 4(Factory value) Ve oL _|0n Ompzee
OFF=H Level Locating Incomplete

The located signal can be assigned to the output terminal using user parameter Pn510. For details, see
3.4.3 1/0 Signal Assignment. The factory Settings are assigned to CN2-5 and 4.
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Positioning Completion Width

Pn525 Setting Range Set Unit Factory Default Effective Time

0~65535 1pulse 10 Immediately
If the difference between the command pulse output of the command controller and the movement
of the servo motor (offset pulse) is lower than the set value of the user parameter, the setting unit of
the output positioning completion signal (COIN) is the instruction unit, which depends on the
instruction unit set by the electronic gear.

If the value is set too large, the offset can be reduced at low speed, but it is possible to output the
COIN model frequently, so please note.

The setting of this user parameter does not affect the final positioning accuracy.

B Replenishment

The COIN signal is the signal for position control.

8.4.6 Positioning Approach Signal (NEAR)

The positioning approach signal (NEAR) is a signal indicating that the servo motor is located near the
positioning completion.

It is used to receive the signal near the positioning before the command controller confirms the
positioning signal to prepare the action sequence after the positioning is completed to shorten the
positioning.

The time required for the action at bit completion.

. Signal | Connector Pin . L
kind NErE T Setting Significance
ON=L Level E{)e;(tzroendi r:1gear the completion of
Output NEAR | To be distributed -
OFF=H Level Not reached near the completion

of positioning
The positioning proximity signal can be assigned to the output terminal using user parameter Pn510.
For details about how to assign input signals, see 3.4.3 I/O Signal Assignment.

NEAR Signal Width

Pn526 Setting Range Set Unit Factory Default Effective Time
0~65535 4pulse 100 Immediately
If the difference (offset) between the command pulse output of the command controller and the
movement of the servo motor is lower than the set value of the user parameter Pn526, the

positioning NEAR message is output.

The set unit is the command unit depending on the command unit set by the electronic gear

In general, set a value larger than the positioning completion width (Pn525). For details about how
to assign input signals, see 3.4.3 1/0 Signal Assignment.

8.4.7 Command Pulse INHIBIT Function

(1) Command pulse INHIBIT function (INHIBIT function)
Is the function to stop (disable) the count of the instruction pulse input during position control, during
which the servo-locked (clamped) state is entered.

Command Dev
Impulse eviation
— - Counter >

|

|

INHIBIT :
. Feedback Pulse
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(2) Setting of input signal

Signal | Connector Pin

kind NErE - Setting Significance
INHIBIT function ON
CN2-31 ON=L Level (Stop (disable) instruction pulse
Input | INHIBIT count).

(Factory Value) INHIBIT function OFF

OFF=H  Level (Count the instruction pulses).

INHIBIT signal function works only with position controls

8.5 Speed Control (Analog Voltage Command) Operation

8.5.1 User Parameter Setting

Parameter Significance

Pn000 h.O1gd Control mode selection: speed control (analog voltage command).

Speed Instruction Input Gain

Pn301 Setting Range Set Unit Factory Default Effective Time

150~3000 0.01V/ Rated Speed 600 Do without

Set the analog voltage level for the speed instruction (V-REF) required to run the servo motor at rated
speed.

Command Speed 4
(rpm)
_Set the slope
Command Voltage(V)
m Examples

Pn301=600 indicates that when set to 6V input, use the rated speed of the motor to run (factory value).
Pn301=1000 indicates that the rated speed of the motor is used when the input is set to 10V.
Pn301=200 indicates that the rated speed of the motor is used when the input is set to 2V.

8.5.2 Input Signal Setting

(1) Speed instruction input
When the speed command in the form of analog voltage command is sent to the servo driver, the speed
of the servo motor is controlled at a speed proportional to the input voltage.
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. Signal Connector Pin
. Name Number Name
V-REF CN2-20 Speed instruction input
Input
AGND CN2-29 Speed instruction input with new ground

Used in speed control (analog voltage command). (Pn000.1=1,5,7,9)

Set the speed instruction input gain with the Pn301. Please refer to "8.5.1 Setting of User Parameters™

for details on the setting.
B Input specification

* Input range: DC+2V ~ +10V/rated speed.

» Maximum allowable input voltage: DC+12V.

Rated ]
Factory Setting Speed | /
/ -~
120 -8\ 4 T /‘/ r
IV VIR
,/’: // Input VOltage (V)
/ r Rated Speed
/ Slope is set by PA300

* Setting instance
Pn301=600: Rated speed at +6V
Examples are shown below.

Speed Rated speed
) Rotate
Instruction L Speed =3000rpm
Direction

Input motor
+6V Foreward Rated Speed 3000rpm
+1V Foreward 1/6 Rated Speed 500rpm
-3V Reversal 1/2 Rated Speed -1500rpm

Change the voltage input range with user parameter

Pn301.

B Input circuit example

« In order to be able to take effective
measures to prevent interference, be
sure.

Multiple stranded wires are used in
wiring.

e Examples of variable resistors

The 25HP-10B model is manufactured

by Rong Communication Industries.

Servo Driver
V-REF

2KQ 2

10V

AGND

29

When the command controller is used for position control,

it is connected to the speed command output terminal of

the command controller.

. . Servo Unit
Instruction Control Unit
CN2
V-REF 20
Speed Instruction
Input Terminal AGNDy, o
PAO 21
/PAO. 2
PBO
Feedback Pulse 25
Input Terminal
/PBO. 23
PZO 13
1PZO 24

2 Indicates a multi-stranded wire
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(2) Proportional Action Command Signal (P-CON)

. Signal Connector Pin . .

kind NEm Number Setting Significance

Inout P-CON Required Terminal [ ON=L Level Run the servo drive in P control mode.
P Assignment OFF=H Level Run the servo drive in Pl control mode.

The P-CON signal is the signal that selects the speed control mode from the Pl(proportional integral) or
P(proportional) control.

If set to P, the control can mitigate motor rotation and slight vibration caused by drift of the speed
instruction input.

Input command: The servo motor rotation can be decreased by OV when the drift is generated, but the
servo rigidity (support force) decreases when it is stopped.

The P-CON signal allows the input connector pin number to be assigned elsewhere through user
parameters. For details, see 3.4.3 1/0 Signal Allocation.

8.5.3 Instruction Offset Adjustment

When the speed mode is used, even if the 0V command voltage is issued as an analog quantity, the
motor will rotate at a small speed. This occurs when the command voltage of the superior control
device or external circuit is offset (offset) by a small amount (mV units). In this case, the command
offset can be automatically adjusted using the panel operator. ¢ For manual adjustment, see "7.2
Operations in Auxiliary Function Execution Mode (Fn[JJCJ)".

Automatic adjustment of analog (speed and torque) instruction offset is a function of measuring offset
and automatically adjusting voltage. When the voltage instruction of the upper control device and the
external circuit is offset, the servo driver will automatically adjust the offset as follows.

Command Command ,
Voltage Voltage V4
%
// Offset adjustment
_____ ) range: +2047
© Offset yd
Speed i Speed
Command e Command
Automatic correction yd
of integer offset ,
/
/

Offset is automatically adjusted within
the servo unit

Once the automatic adjustment of the instruction offset is made, the offset is saved inside the servo drive.
The offset can be confirmed by manual adjustment of the speed instruction offset (Fn007). Please refer
to 8.5.3(2) Manual Adjustment of Offset of Speed Instruction.

(1) Automatic adjustment of offset of speed instruction

Automatic instruction offset adjustment (Fn006) cannot be used when the offset pulse at servo lock stop
is set to zero while the instruction controller is configured with the position ring. In this case use manual
adjustment of the speed instruction offset (Fn007).

The zero speed command is also equipped with a zero-clamp speed control function that forces servo
locking. For details, see 8.5.6 Using the Zero-Clamp Function.

Perform automatic adjustment of analog value zero offset in servo OFF state.

Perform automatic adjustment of analog value zero offset in servo OFF state.
Please follow the steps below to automatically adjust the offset of the speed instruction.
[
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2) Manual adjustment of offset of speed instruction

Use manual adjustment of the speed instruction offset (Fn007) in the following cases.

« Instructs the controller to configure the position loop to set the offset pulse at servo lock stop to zero
» When the offset is consciously set to a given quantity

« Confirm offset data set with auto adjustment

The basic function is the same as the automatic adjustment of the offset of the analog quantity (speed ¢
torque) instruction (Fn006), but in the manual adjustment (Fn007), the adjustment must be made at the
same time as the offset is directly entered.

The offset adjustment range and setting unit are shown below.

Deflection Speed Command

Adjustment Range

- Deflection adjustment range: +2046
- (Speed instruction: £750mV)

1
%

Deflection s Deflec‘ion setting unit
Analog Input Speed instruction: 1=0.05mV

Setting Unit 5 Voltage
L
/
,

,
-

For details about how to automatically adjust the offset of the speed command, see Section 6.8.

8.5.4 Soft Start

Soft start refers to the function of converting the step speed command input into a certain acceleration
or deceleration command inside the servo drive.

Soft Start Acceleration Time
Pn303 Setting Range Set Unit Factory Default Effective Time
0~5000 1ms 0 Immediately
Soft Start Deceleration Time
Pn304 Setting Range Set Unit Factory Default Effective Time
0~5000 1ms 0 Immediately

Smooth speed control when entering step speed instructions or selecting internal set speed.
(General speed control please set to "0")

Each set value is shown below

*Pn303: The time from the stopped state to 1000rpm, that is, the acceleration time at 1000rpm
intervals.

*Pn304: The time from 1000rpm to the stop state, that is, the deceleration time at 1000rpm intervals.

Maximum Motor Speed

After Soft Boot A
]

ﬁ> i

1

|

PA303
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Soft start acceleration time

Pn317 Setting Range Set Unit Factory Default Effective Time
0~3 - 0 Immediately
Unit of acceleration and deceleration time of Pn303 and Pn304 above:
0: 1ms 1: 2ms 2: 10ms 3: 100ms

8.5.5 Speed Instruction Filter

Speed Instruction Filter Time Parameter

Pn302 Setting Range Set Unit Factory Default Effective Time
0~1000 0.01ms 40 Immediately
The analog speed instruction (V-REF) input is passed through a one-time delay filter to smooth the
speed instruction. If you set too large a value, responsiveness decreases.

8.5.6 Zero Clamp Function Is Used

(1) Zero clamp function
A function used in a system where the command controller is not configured with a position loop
during speed control.
If the ZEROSPD (Pn300.3=0) signal is set to ON, or the input voltage of the speed instruction (V-REF)
(Pn300.3=1) is below the speed of Pn316(zero-clamp class), the position ring is configured inside the
servo drive. Ignore the speed command and bring the servo motor to an emergency stop to enter the
servo lock state. The servo motor is clamped to within £1 pulse at the position where the zero clamp is
in effect and returns to the zero clamp position even when turned by an external force.

(2) User parameter setting

Parameter Significance
Speed control function switch 0
Pn300 Pn300.3=0, Use external 10 control (ZEROSPD signal)
Pn300.3=1, Automatic (according to Pn316 range as speed dead zone)

Zero clamp action switching condition

When Pn000=h.colo, Pn300.3=0, ZEROSPD is ON(L level), it will enter the zero-clamp action.
When Pn000=h.oolo, Pn300.3=1, the speed instruction (V-REF) is lower than the set value of
Pn3186, it will enter the zero-clamp action.

Servo Driver

“V-REF” Speed Command
Speed

Speed
Command

Zero Clamp

V-REF
> 20 Zero clamp level set value —b- — — —f — == == — = f == —— - ———
Speed
Command PA316

ZEROSPD “ZERPSPD” Input

AGND

|
Zero Clamp Action ———>— OFF & OFF >——
oN | Oy 10N
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(3) Input signal setting

. Signal Connector Pin . L
kind NEGE - Setting Significance
ON=L Level i;e;lci)d)clamp function ON
Input ZERPSPD | Need Distribution -
Zero clamp function OFF
OFF=H Level - .
(invalid)
Is the input signal used to switch to the zero-clamp action.
When using the ZERPSPD signal, the input signal needs to be assigned.
For details, see 3.4.3 1/O Signal Allocation.
M Important
When the ZEROSPD signal has been allocated, the zero-clamp action is effective even at Pn000=h.
[CJCJ10C0(speed control).

8.5.7 Encoder Signal Output

The encoder feedback pulse is processed internally by the servo drive and then output externally.

kind Signal Name [ Connector Pin Number Name
Output PAO CN2-21 Encoder output phase A
/PAO CN2-22 Encoder output phase /A
Output PBO CN2-25 Encoder output phase B
/PBO CN2-23 Encoder output phase /B
Output PZO CN2-13 Encoder output phase Z (origin pulse)
/PZO CN2-24 Encoder output phase /Z (origin pulse)

Encoder

Encoder Data
Frequency
Dividing

B Output phase pattern

Servo Unit

Output
Specification

Instruction
Control Unit

A Phase (PAO)

B Phase (PBO)

Circuit

Z Phase (PZO)

Note: The width of the origin pulse is fixed and has nothing to do with

the frequency division ratio.

Forward (B phase 90° lead)

Reverse (A phase 90° lead)

~ =

—>| |<— w
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After rotating the servo motor twice, use the Z-phase pulse output of the servo drive for the mechanical
origin reset action.

According to the structure of the mechanical system, when the above action cannot be carried out, please
carry out the origin reset action at a speed below 600rpm (according to the speed conversion of the servo
motor). If the speed above 600rpm is used, sometimes the Z phase pulse cannot be correctly output.
Frequency division means that the pulse density set by the user parameter (Pn210) is converted and output
based on the pulse data of the encoder installed on the servo motor. The unit is "pulse number /1 turn".

Encoder pulse frequency division ratio setting

PG Frequency Division Ratio

Pn210 Setting Range Set Unit Factory Default Effective Time
16~16384 1P/ rew 16384 Immediately
Sets the number of output pulses of the PG output signal (PAO,/PAO,PBO,/PBO) sent from the
servo drive to the outside.

Each turn of the feedback pulse from the encoder is divided into the set value of the Pn210 inside
the servo drive and is output. (Please set according to the system specifications of the machine and
command controller.)

In addition, the setting range varies depending on the number of encoder pulses of the servo motor
used.

Encoder Resolution Ratio Encoder Pulse Number Setting
Specification (PIR) Range
Dart ine incremental 20,000 pulses/turns 5000P/R 16~5000
encoder
Absolute Encoder 17 bits, 131,072 pulses/turn 32768P/R 16~16384
B Important

When the Pn210 value is set to exceed the number of encoder lines, its frequency division value
is the number of encoder lines. If the Pn210 is set to 16384 when using an incremental encoder of
5000ppr, the frequency dividing pulse is the number of encoder lines 5000.

H Output examples

Pn210=16(16 pulse output per 1 turn)

Set Value: 16

8.5.8 Simultaneous Detection Output

When the speed of the servo motor is consistent with the command speed, the output of the same speed
detection output (VCMP) signal is used when interlocking with the command controller.
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. Signal Connector Pin . L
kind NEGE - Setting Significance
Need ON=L Level Same speed status
Output VCMP Lo
L Distribution OFF=H Level Different speed status

The output signal needs to be allocated by parameter Pn510.
For details about how to assign output signals, see 3.4.3 1/0 Signal Assignment.

Same Speed Detection Width

Pn517 Setting Range Set Unit Factory Default Effective Time
0~100 rpm 10 Immediately

If the difference between the motor speed and the command speed is lower than the set value of the
Pn517, a "VCMP" signal is output.

A

Motor Speed

Speed Command

Output "VCMP"
in this range

B Examples
When Pn517=100 and the command speed is 2000rpm, if the motor speed is between 1900 and
2100rpm, "VCMP" is set to ON.

B Replenishment
The "VCMP" signal is the output signal for speed control.

8.6 Torque Control Operation
8.6.1 User Parameter Setting

The following user parameters need to be set when running torque control using analog voltage
instructions.

Parameter Significance

Pn000 | h. O0O20 Control mode selection: Torque control (analog instruction).

Torgue Instruction Input Gain
Pn400 Setting Range Set Unit Factory Default Effective Time
10~100 0.1V/ rated torque 30 Immediately
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8.6.2 Torque Instruction Input

The torque command in the form of analog voltage command is issued to the servo driver, and the
torque is proportional to the input voltage to the servo motor torque control.

kind Signal Name Connector Pin Number Name
Outout T-REF CN2-18 Torque instruction input
P AGND CN2-19 Torque instruction input

Used when performing torque control (analog voltage instruction) (Pn000.1=2, 6, 8, 9).
Torque instruction input gain is set using Pn400.

W Input specification

Input range DC 1V~10V/ rated torque.

The maximum allowable input voltage is DC12V.

At the factory value, Pn400 = 30, rated torque under 3V conditions.

+3V input positive direction is rated torque.

+9V input positive direction is 300% of the rated torque.

-0.3V input in the opposite direction is 10% of the rated torque.

The voltage input range can be changed with the user parameter Pn400.

Torque Command (%)
300 —
Fac?ory 200 - /
Settings / —
100 4 —
12 -8\ 4 -7 .
T
/: oot 8 12
- Input Voltage(V
| 200 p ge(V)
—-300
The slope is set by PA400

M Input circuit example

In order to be able to take effective measures to prevent interference, it is necessary to use multi-
stranded wire when wiring.

Example of variable resistor, type 25HP-10B made by Rong Communication Industry.

Servo Driver

T-REF
+10V 2KQ 18
T . AGND (o
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Confirmation of internal torque instructions

1. Confirm the internal torque instruction through the panel operator.

Internal torque instructions can be verified in Monitor mode (dn010), see 4.4.2 Operation in Monitor
mode.

8.6.3 Offset Adjustment

(1) Automatic adjustment of torque instruction offset

When torque control mode is used, as an analog command voltage, even if the 0V command is issued,
the motor will rotate at a small speed, which occurs when the command voltage of the upper control
device or the external circuit is offset by a small amount (mV units) (offset).

In this case, the command offset can be adjusted automatically and manually using the panel operator.
Automatic adjustment of analog (speed torque) instruction offset (Fn006) is a function that measures the
offset and automatically adjusts the voltage.

When the voltage instruction of the upper control device and the external circuit is offset, the servo driver
will automatically adjust the offset as follows.

Command
Voltage

Command .
Voltage 4

/ Offset adjustment

range: £2047
B / I
/
Torque Ve Torque
Instruction s Instruction

Automatic correction /
of integer offset /

The offset is automatically
adjusted within the servo unit

Once the automatic adjustment of the instruction offset is made, the offset is saved inside the servo drive.
Offset can be confirmed by manual adjustment of torque instruction offset (Fn008).

Automatic adjustment of the instruction offset (Fn006) cannot be used when the offset pulse at servo
lock stop is set to zero in the state of the instruction controller configuration position ring. In this case,
manual adjustment of the torque instruction offset (FN008) can be used.

Please follow the steps below to automatically adjust the torque instruction offset.

(2) Manual adjustment of torque instruction offset

Please use manual adjustment of torque instruction offset (Fn008) in the following cases.

> The command controller configures the position loop to set the offset pulse to zero when the servo
lock stops.

> When the offset is consciously set to a given quantity.

> Confirm offset data set with auto adjustment.

The basic function is the same as the automatic adjustment (Fn006) of the analog quantity (speed, torque)

instruction offset, but in the manual adjustment (Fn008), the adjustment must be made at the same time

as the offset is directly entered.

The figure below shows the offset adjustment range and setting unit.
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Torque Command
Deflection
Setting
Unit

Deflection adjustment range:
+2046
(Torque instruction: £750mV)

7, Deflection setting unit

Deflection

Setting S
Unit 7
;
;

> Analog input voltage

Please follow the steps below to manually adjust the torque instruction offset.

8.6.4 Torque Control When Speed Limit

Since the servo motor should be controlled to output the torque issued by the command during torque
control, the motor speed management is not carried out.

If the command torque is set too large relative to the load torque on the mechanical side, it will exceed
the mechanical torque, resulting in a significant increase in motor speed.

As a protective measure on the mechanical side, it is equipped with a function to limit the speed of the

servo motor during torque control.

No Speed Limit Speed Limit

Motor speed

Exceeding the speed limit of (rpm)
Motor speed mechanical movement can cause Do not exceed the speed limit
damage! B N
(rpm) 9 of mechanical motion!
Maximum speed

Speed Limit

v
—

(1) Choice of speed limit mode (torque limit option)

Parameter Significance
4. 00007 l_Jse_ the va_lue set by the Pn407 as a speed limit (internal speed
limit function).
Pn002 Use V-REF(CN2-20, 29) as an external speed limit input to
d. OJg provide speed limits with the input voltage of VV-REF and the set
value of Pn301 (external speed limit function).
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(2) Internal speed limiting function

Pn407

Torque Control When Speed Limit

Setting Range

Set Unit

Factory Default

Effective Time

0~5000

rpm

1500

Motor speed limit when torque limit is set

When Pn002.1 is 0, this parameter takes effect
Even if a value is set in Pn407 that exceeds the maximum speed of the servo motor used, the actual
value is still limited to the maximum speed of the servo motor used.

(3) External speed limit function

kind Signal Name [ Connector Pin Number Name
Inout V-REF CN2-20 External speed limit input
P AGND CN2-29 External speed limit input

The set value of the Pn301 determines the voltage level entered as a limit independent of polarity.

Speed Instruction Input Gain

Pn301

Setting Range

Set Unit

Factory Default

Effective Time

150~3000

0.01V/rated speed

600

Immediately

Torque control sets the voltage level of the speed at which the external speed limit is applied
When Pn301=600(factory value), if the input V-REF(CN2-20, 29) is 6V voltage, the actual speed is
limited to the rated speed of the servo motor used.

8.7 Speed Control (Internally Set Speed Selection) Runs

Internally set the meaning of speed selection
The internal setting speed is selected by setting 8 motor speeds in advance through the user parameters
inside the servo drive and using external input signals
Its speed is the function of speed control operation, and it is effective for speed control actions within 8

motor speeds.

In addition, when Pn315.0 is set to 1, the speed instruction source is selected as an external analog

input.

There is no need for an external speed generator or pulse generator.
The combination of INSPD2, INSPD1 and INSPDO selected internal speed, with INSPD2 as the high
and INSPDO as the low. If INSPD2 is valid but INSPD1 and INSPDO are not, select internal speed

SPEED4.

Servo Driver

V-REF

AGND

INSPDO ~
0—

INSPDL ~_~
o0—

INSPD2

SPEEDO

PA307

SPEEDL

PA308

SPEED2

PA309

SPEED3

PA310

SPEED4

PA31L

SPEED5

PA312

SPEED6

PA313

SPEED7

PA314

F-————-

External Analog
-—‘ PA315.0
Internal Speed Register

Speed
Command

A
|
]

]
]
]
]
]
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8.7.1 User Parameter Setting

P00 h. 0030 Control mode selection: internal setting speed control (contact
command).
Internal setting speed 1(SPEEDO)
Pn307 Setting Range Set Unit Factory Default Effective Time
—5000~5000 rpm 100 Immediately
Internal setting speed 1(SPEED1)
Pn308 Setting Range Set Unit Factory Default Effective Time
—5000~5000 rpm 200 Immediately
Internal setting speed 1(SPEED?2)
Pn309 Setting Range Set Unit Factory Default Effective Time
—5000~5000 rpm 300 Immediately
Internal setting speed 1(SPEED3)
Pn310 Setting Range Set Unit Factory Default Effective Time
—5000~5000 rpm 400 Immediately
Internal setting speed 1(SPEED4)
Pn311 Setting Range Set Unit Factory Default Effective Time
—5000~5000 rpm 500 Immediately
Internal setting speed 1(SPEED5)
Pn312 Setting Range Set Unit Factory Default Effective Time
—5000~5000 rpm 600 Immediately
Internal setting speed 1(SPEED6)
Pn313 Setting Range Set Unit Factory Default Effective Time
—5000~5000 rpm 700 Immediately
Internal setting speed 1(SPEED?7)
Pn314 Setting Range Set Unit Factory Default Effective Time
—5000~5000 rpm 800 Immediately
H Important

Even if the value exceeds the maximum speed of the servo motor used in Pn307 ~ Pn314, the actual
value is still limited to the maximum speed of the servo motor used.

8.7.2 Input Signal Setting

Use the following input signals to switch operating speeds.

kind Signal Name Connector Pin Number Name
INSPDO CN2-[J[J(Need Distribution) Internal speed select signal 0
Input INSPD1 CN2-[J[J(Need Distribution) Internal speed select signal 1
INSPD2 CN2-[J[J(Need Distribution) Internal speed select signal 2

About input signal selection

The combination of INSPDO, INSPD1 and INSPD2 signals corresponds to 8 speeds.

When using INSPDO, INSPD1, INSPD2 for operation, the input signal must be assigned by user
parameters Pn500 ~ Pn507. For details, see 3.4.3 1/O Signal Allocation.
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8.8 Internal Position Control

In the mode of internal position control (contact command) (Pn000.1=A) of the servo drive, the drive has
a simple single-axis motion function, which can be controlled without complex upper computer.

The control mode has 16 sections of position control, each point can be independently set the
displacement, running speed, acceleration and deceleration time constant, stop time after place, etc. The
control mode has the function of returning to zero (to find the reference point), and the two speed of
returning to zero can be set (1, the speed of returning to zero 1 (the speed before not touching the origin
signal); 2, return to zero speed 2 (the speed after touching the origin signal), the direction and mode of
return to zero can be set (parameter Pn771).

There are several kinds of point switching for internal position control (Pn700) :

External 1/0 ports (INPOSO, INPOS1, INPOS2, and INPOS3) Select a certain point and run the current
location segment by triggering signals. The trigger mode can also be set to external 1/0O (PTRG) or the
change of 1/0 port (INPOSO, INPOS1, INPOS2, or INPOS3) by parameter Pn770.1.

Loop running triggered by external 10 (PTRG). The starting position point of the cycle is Pn700.2 and
the ending point is Pn700.3.

Periodic trigger cycle operation. The starting position point of the cycle is Pn700.2 and the ending point
is Pn700.3.

M Set Displacement

The amount of displacement at each point corresponds to two parameters, which are combined to form a
32-bit position data. This data is a signed number. The high 16 bits of 32-bit signed data are stored in the
high part of the hexadecimal positional parameter, and the low 16 bits are stored in the low part of the
positional parameter. The data is in hexadecimal form and displayed in the parameters is also displayed
in hexadecimal. That is, the high position parameter and the low position parameter are combined into
32 bits of signed position data.

Position segment X data (32-bit data) = (position segment X data high 16 bits <<16) & Position segment
X data low 16 bits;

For example, to store data:
If the 32-bit data at position 0 is 0xFF104321, the low data Ox 4321 is stored in Pn701 and the high data
0xFF10 is stored in Pn702. Indicates that the data at position 0 is -15711455 pulses.

The same method, such as reading data:
If Pn702 is 0x0007 and Pn701 is 0xA120, the 32-bit position 0 data is 0x0007A120, which is 500,000
pulses.

Attention:

The value range of Pn701 is 0x0000, OXFFFF. The value range of Pn702 is 0x0000, OXFFFF.

The position here has to do with the electronic gear. If the electronic gear is set to 2:1, the set position
displacement is half of the actual amount.
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Of course, setting parameters can also be achieved by means of communication, and the corresponding
displacement can be set in the computer by modifying parameters Pn701 and Pn702.

W Speed

The speed here refers to the speed of the stable phase of the motor operation, similar to the frequency of
the external given pulse in ordinary position control, but the speed here is related to the electronic gear.
If the electronic gear is set to 2:1, the current speed set is half the actual speed.

B Position command acceleration and deceleration time parameters

This parameter is the same as the position command of the ordinary position control to add and subtract
speed time Pn214, see section 8.4.4 for details.

B Change time after position

For this parameter to be valid, an internal timing loop must be used, that is, set Pn700.0 = 2.

Step change time refers to the time from the command completion signal (CMD_OK) output at the
current position to the time when the servo starts executing the next position.

8.8.1 Correlated Input Signal

kind Sng;ﬁgl P?r??ﬂnjgggr Setting Significance
ON=L Level Extgrnal origin signal ON
7PS _N_eed_ (valid) _
Distribution OFF=H Level E_xterr_]al origin signal OFF
(invalid)
_ Internal position control stop
PZERO Need ON=L  Level (effective)
Distribution _ Internal  position  control
OFF=H Level P
operation (invalid)
INPOSO ) N_eed_ ON=L Level INPOSO si.gnal \_/alid.
Distribution | OFF=H Level INPOSO signal invalid
INPOS1 ) N_eed_ ON=L Level INPOS1 s?gnal yalid_
Distribution [ OFF=H Level INPOS1 signal invalid
Input INPOS2 Need ON=L Level INPOS2 signal valid
Distribution [ OFF=H Level INPOS2 signal invalid
INPOS3 ) N_eed_ ON=L Level INPOS3 signal valid
Distribution | OFF=H Level INPOSS3 signal invalid
Need OFF(H Level)Z/ON (L . .
PTRG Distribution Leve(l) B PTRG signal valid
P-POS ) N_eed_ ON=L Level P-POS signal valid
Distribution [ OFF=H Level P-POS signal invalid
N-POS ) N_eed_ ON=L Level N-POS signal valid
Distribution [ OFF=H Level N-POS signal invalid
sHome |  Need | OFF(H LevehZION (L | qioyie cional is valid
Distribution | Level )

The above signals need to be assigned input signals.
For details, see 3.4.3 1/0 Signal Allocation.

M Important
The above signals are only valid in internal position control mode.
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M Origin signal (ZPS)

This signal is only used during the return to zero process of internal position control, please refer to
section 8.9.

M Internal position stop signal (PZERO)

In the internal position control, this signal is valid, the motor stops running, the clamp is in the current
position, and the current operation can be selected by the parameter Pn750.0 to stop or pause. If the
function is stopped, the current state is in the zero-back mode, and the signal is invalid, the zero-back
process needs to be re-operated; If the current state is the internal position loop control, after this signal
is invalid, the cycle process returns to zero, and the point is in the starting position. If the pause function
is used, after the signal is invalid, the current return to zero operation or point operation continues.

M Internal position selection signal (INPOSO0, INPOS1, INPOS2, INPOS3)

Through the combination of INPOSO, INPOS1, INPOS2 and INPOS3 signals, the position of 16

segments is selected. The following table shows the INPOS signals.

INPOS3 INPOS2 INPOS1 INPOSO0 Select Location Segment

O(Invalid) | O(Invalid) | O(Invalid) | O(Invalid) Position of paragraph 0 (Pn702&Pn701)

O(Invalid) | O(Invalid) | O(Invalid) 1(Valid) Position of paragraph 1 (Pn704&Pn703)

O(Invalid) | O(Invalid) 1(Valid) | O(Invalid) | Position of paragraph 2 (Pn706&Pn705)

O(Invalid) | O(Invalid) 1(Valid) 1(Valid) Position of paragraph 3 (Pn708&Pn707)

0(Valid) 1(Valid) O(Invalid) | O(Invalid) Position of paragraph 4 (Pn710&Pn709)

0(Valid) 1(Valid) | O(Invalid) 1(Valid) Position of paragraph 5 (Pn712&Pn711)

0(Valid) 1(Valid) 1(Valid) O(Invalid) Position of paragraph 6 (Pn714&Pn713)

0(Valid) 1(Valid) 1(Valid) 1(Valid) Position of paragraph 7 (Pn716&Pn715)

1(Valid) | O(Invalid) | O(Invalid) | O(Invalid) | Position of paragraph 8 (Pn718&Pn717)

1(Valid) | O(Invalid) | O(Invalid) 1(Valid) Position of paragraph 9 (Pn720&Pn719)

1(Valid) | O(Invalid) 1(Valid) | O(Invalid) | Position of paragraph 10 (Pn722&Pn721)

1(Valid) O(Invalid) 1(Valid) 1(Valid) Position of paragraph 11 (Pn724&Pn723)

1(Valid) 1(Valid) O(Invalid) | O(Invalid) Position of paragraph 12 (Pn726&Pn725)

1(Valid) 1(Valid) | O(Invalid) 1(Valid) Position of paragraph 13 (Pn728&Pn727)

1(Valid) 1(Valid) 1(Valid) | O(Invalid) | Position of paragraph 14 (Pn730&Pn729)

1(Valid) 1(Valid) 1(Valid) 1(Valid) Position of paragraph 15 (Pn732&Pn731)
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The diagram is as follows:

Servo Driver

Internal Position Register

Position of | pn701{ Pn702)

INPOD | e ® | pri73g] Pn749] —0
parameter | Pn769|

Relevant Pn748| Pn764] —©
parameter Pn765

INPOSL 7 Position zfl Pn703[Pn 704 4 Position
o penarert ! [ Pn734] Pn750| —o0 Instruction
INPOR._~ | parameter | Pn765| |
o——
I —o |
INPOS3 ~ Position of
o—p— | paragraph 15 Pn731) Pn732) I

B Internal position trigger signal (PTRG)

In internal position control, this signal is valid as a rising edge when the trigger mode is selected to run
(Pn700.0=0 or 1, and Pn750.1=0).

When the trigger mode is used, the signal input and output timing of the servo is shown as follows:

Target location No position segment
segment

CMD_OK _ OFF ON“ 1 oFF
COIN OFF ON I ON
MC OK OFF ON ON

Trigger signal * Ascending f Ascending
signal

PTRG or INPOS signal

B Forward JOG operation under internal position control (P-POS)

In internal position control, even if the current operation is in return to zero mode or internal multi-
segment position, after this signal is effective, the position command immediately starts JOG forward
operation, and the parameter Pn768 is JOG speed. If you enter the JOG control, the current running state
is cancelled and the starting point of the cycle is reset.

B Reverse JOG operation under internal position control (N-POS)

With the P-POS signal described above, the difference is that the direction of operation is opposite.

B Zero return start signal (SHOME) under internal position control

In the internal position control mode, after this signal is effective, the current multi-segment position run
will be interrupted and the origin regression operation will be performed. This signal is valid for rising

edge.
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8.8.2 Correlated Output Signal

kind i;g::f: P?:T\ln:r(r:ltggr Level State Significance
HOME Need Valid Status [ Origin regression complete
Distribution | Invalid Status [ Origin regression incomplete
Output | CMD-OK _ N_eed_ Valiq Status Locat?on command completed
Distribution | Invalid Status | Location command not completed
MC-OK Need Valid Status  [Location command execution completed
Distribution | Invalid Status [Location command execution incomplete

The above signals need to be assigned output signals.
For details, see 3.4.3 1/O Signal Allocation.

M Important

The above signal is only valid in position control mode.

B Zero completion signal (HOME) under internal position control

When the origin regression is complete, the position coordinate system makes sense, the position counter
makes sense, and this signal is ON. When powered ON, this signal is OFF, and when the origin regression
is complete, this signal is on. After running for a period of time, this signal is OFF. This signal is OFF
when SHOME triggers the origin regression command, and ON when the origin regression is complete.
The return to zero operation can be stopped by the input stop signal SZERO, which is OFF.

B Position command completion signal under internal position control (CMD-OK)

Initial entry into internal position mode, this signal ON. When the command is executed, the local signal
is OFF. When the location command is executed, the local signal is ON. This signal only indicates that
the command is completed, and does not mean that the motor positioning is complete.

l Position command completion signal under internal position control (MC-OK)

This signal represents the completion of the position command execution, CMD-OK signal and COIN
(positioning complete) signal are both ON, the output is ON, otherwise it is OFF.

8.8.3 Related Parameter Setting

Parameter Significance
Pn000 h. OJOJAC Internal position control ( Contact instruction)

Parameter Significance

Position change mode:

h. 0o The external 10 signal (INPOS) selects the position segment and the
external 10 signal (PTRG) triggers the motion.

Position change mode:

h. OO The external 10 signal (PTRG) triggers the motion, and the position
segment cycles.

Pn700
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Parameter Significance

Position change mode:

h. 0002 chang o
Internal timing loop running position segment
Location Operation mode:

h. 0000 perat
Incremental position
Location Operation mode:

h. 0010 bel
Absolute position
Cycle running position Starting point:

hoxoo | Y "o p 9P
Select location start
Cycle running position End:

hxOoo | Yeerunningp
Select position end

Internal position 0 Low 16 bits

Pn701 Setting Range Set Unit Factory Default Effective Time
0x0000~0xFFFF pulse 0x4E20 Immediately
Internal position 0 high 16 bits
Pn702 Setting Range Set Unit Factory Default Effective Time
0x0000~0xFFFF pulse 0x0000 Immediately
Internal position 15 Low 16 bits
Pn731 Setting Range Set Unit Factory Default Effective Time
0x0000~0xFFFF pulse 0xE200 Immediately
Internal position 15 High 16 bits
Pn732 Setting Range Set Unit Factory Default Effective Time
0x0000~0xFFFF pulse 0x0004 Immediately
Internal position 0 speed
Pn733 Setting Range Set Unit Factory Default Effective Time
0~5000 rpm 100 Immediately
Internal position 15 speed
Pn748 Setting Range Set Unit Factory Default Effective Time
0~5000 rpm 100 Immediately
Internal position 0 Acceleration and deceleration time
Pn749 Setting Range Set Unit Factory Default Effective Time
0~500 ms 0 Immediately
Internal position 15 acceleration and deceleration time
Pn764 Setting Range Set Unit Factory Default Effective Time
0~500 ms 0 Immediately
Internal position stop time
Pn765 Setting Range Set Unit Factory Default Effective Time
0~5000 rpm 100 Immediately
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Position control under JOG speed

Pn768 Setting Range

Set Unit Factory Default Effective Time

0~5000

rpm 100 Immediately

H Important

Even if the value exceeds the maximum speed of the servo motor used in Pn733~Pn748, the actual
value is still limited to the maximum speed of the servo motor used.

Parameter Significance
Trigger signal selection:

b- L0 Use an external signal PTRG to trigger the run.
Trigger signal selection:

b. OO The location selection signal (INPOSO, INPOS1, INPOS2, INPOS3)
changes when it is triggered.
Trigger timing selection:

b. Jo A new trigger signal is received only after the current segment position
is complete (CMD-OK signal is valid).

Trigger timing selection:
b. 1O A new next position trigger signal can also be received if the current
BPn770 segment rL_mmng posn_lon is not completed.
PZERO signal function:

b. JoOO The operation is stopped. Under the zero or position node, the operation
will stop immediately after this signal is effective.
PZERO signal function:

b. (11010 Pause. Under the zero or position node, the operation will be suspended
after the signal is valid, and the operation will continue after the signal
is invalid.

Software limit enable:

b OLJLIL] The software limit cannot be enabled.
Software limit enable:

b. 10000 Software limit enabled. Pn756 and Pn757 are positive limit distances,
and Pn758 and Pn759 are negative limit distances.

8.9 Zero Return Function

On the workbench, there is generally a reference point switch, which is used as the coordinate zero of
the point control, which needs to be returned to zero once during power-on or after each processing, and
then processed. Under the internal position control, after the upper computer outputs the SHOME signal,
the drive completes the zero-back operation by itself. The zero return mode, zero return speed, offset, etc.
can be set by parameters Pn771, Pn775, Pn776, Pn777, Pn778.

B Select The Reset Mode

Parameter Significance
d. JOOo Positive return to zero
Pn771 d. OO Negative return to zero
d. 0o When you hit the origin switch, go back and look for the Z pulse
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B Relevant Parameter

Pn771 Setting Range Set Unit Factory Default Effective Time
0x0000~0x1111 — 0000 Immediately
Return to zero velocity 1 (Speed before hitting the reference point)
Pn775 Setting Range Set Unit Factory Default Effective Time
0~3000 rpm 500 Immediately
Return to zero velocity 2(Speed before hitting the reference point)
Pn776 Setting Range Set Unit Factory Default Effective Time
0~500 rpm 30 Immediately
Origin offset 16 bits lower
Pn777 Setting Range Set Unit Factory Default Effective Time
0x0000~0xFFFF pulse 0 Immediately
Origin offset 16 bits higher
Pn778 Setting Range Set Unit Factory Default Effective Time
0x0000~0x1FFF pulse 0 Immediately
H Important

1. Even in Pn775, Pn776 set a value exceeding the maximum speed of the servo motor used, the actual
value is still limited to the maximum speed of the servo motor used.

2. The direction of the origin offset is determined according to the direction of the return to zero,
which is the offset of the motor running direction.

Origin offset = (origin offset 16 bits higher <<16) & Origin offset 16 bits lower.

3. The zero-back function is suitable for position control (pulse instruction) and internal position
control (contact instruction).

4. Back to zero operation process, the driver will not receive the upper computer pulse.

B Zero-back process description

In the internal position control mode, when the rise edge of the SHOME signal is detected, the motor
runs in the direction set by Pn771.0 and the speed set by Pn775. When the origin (reference point) signal
ZPS is detected to be effective, the Z-pulse is found according to the zero-back mode set by the parameter
Pn771.1. The motor runs at the speed set by Pn775. When the origin signal ZPS is invalid and the encoder
Z pulse is detected, the motor runs at the speed set by Pn776 and begins to calculate the number of origin
offset pulses. After the offset pulse is reached, the motor stops and outputs the return to zero completion
signal (HOME), indicating that the return to zero operation is complete.

In general, set the return to zero velocity 1 (the speed at which the origin signal is not touched) to high
speed and the return to zero velocity 2 (the speed at which the origin signal is touched) to low speed.
Note that setting the zero return speed 2 too large will affect the accuracy of the zero return.

1) Pn771.1=0, after touching the origin signal, the motor returns to find the Z pulse timing is as follows:
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Return to zero velocity 1 (Pn775)
Motor Spee

(rpm)

| T
. ! Origin offset distance=
Back to zero start signal

|
SHOME} | (Pn778<<16) &Pn777
¢ M Ascending Signal Valid |_|—

. o
Origin Signal (ZPS) Invalid Invalid

|
|
|
|
|
0 ! Return to zero velocity 2 (Pn776)
|
|
|
|

Encoder Z pulse

After the origin signal (ZPS) is invalid, the first Z pulse begins to
calculate the offset distance

The corresponding position relationship is shown in the figure below:

Mechanical moving part

Mechanical origin switch

Mechanical f .
echanical forward Motor deceleration
movement, reverse

|

| )
search pulse | Reverse operation

|

After leaving the
origin, the firstZ | |
pulse begins to

calculate the offset

: |
distance
s B
|
lValid
Invalid Invalid
Back to zero

start signal
(SHOME) Ascending Signal

Mechanical forward
movement, reverse
search pulse

Encoder Z pulse

Origin signal (ZPS)

2) Pn771.1=1, After touching the origin signal, the motor does not return to find the Z pulse timing is
as follows:

Return to zero velocity 1 (Pn775)
Motor Speed y1(

(rpm)

Return to zero velocity 2 (Pn776)

|

| Origin offset distance=

| (Pn778<<16) & Pn777
|

|
Back to zero start signal, ) "
(SHOME) Ascending Signal

Origin Signal (ZPS) Invalid Invalid |

Valid

Encoder Z pulse

After the origin signal (ZPS) is invalid, the first Z pulse begins to
calculate the offset distance
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The corresponding position relationship is shown in the figure below:

Mechanical moving part

Mechanical origin switch

Mechanical forward | Motor deceleration
movement, reverse |€4— ‘Reverseo eration
search pulse ] p

|

After leaving the
origin, the firstz | [}
pulse begins to

calculate the offset

distance !
i I
4
|
|

Encoder Z pulse

Valid

Invalid Invalid
Back to zero
start signal
(SHOME) Ascending Signal

Origin signal (ZPS)

3) Pn771.1=2, After touching the origin signal, the motor returns to operation without looking for the
Z pulse:

Motor Speed Return to zero velocity 1 (Pn775)

(rpm)

| I
' | Origin offset distance=
Back to zero start signal L

I
(Pn778<<16) &Pn777
(SHOME) Ascending Signal valid : |—

Origin Slgnal(ZPS) Invalid Invalid
A

|
|
|
|
|
0 ! Return to zero velocity 2 (Pn776)
|
|
|
|

When the origin signal (ZPS) is invalid, the offset
distance is calculated

4) Pn771.1=3, After touching the origin signal, the motor does not return to operation and does not look
for the Z pulse:

Motor Speed Return to zero velocity 1 (Pn775)

(rpm)

Return to zero velocity 2 (Pn776)

Origin offset distance=
(Pn778<<16) &Pn777

|

Back to zero start signal \ |
(SHOME) Ascending Signal |
Valid |

Origin Slgnal(ZPS) Invalid Invalid

When the origin signal (ZPS) is invalid, the offset
distance is calculated

-109-



The corresponding position relationship is shown in the figure below:

Mechanical moving part

«— [ —

Mechanical origin switch

Mechanical forward movement,
reverse search pulse

>
»

| After leaving the origin,
Motor deceleration | coloulte the offset istance

no reverse operation _’l ] /
Valid
Invalid Invalid
Return to zero start signal

(SHOME) Ascending Signal

Origin Signal (ZPS)

8.10 Control Mode Combination Selection

The servo unit can choose two kinds of combination from various control modes and switch to use. The

control mode is selected by Pn000.1. The switching method and switching conditions are described below:

8.10.1 User Parameter Setting

Parameter Control Mode Combination

Internal Speed Control (contact command) +— Position Control (pulse
h. 0040

command)

Internal Speed Control (Contact instruction) +— Speed Control (analog
h.O0Os0 | . .

instruction)

Internal Speed Control (Contact instruction) ¢ = Torque Control
h. 06 . .

(analog instruction)

Position Control (Pulse instruction) ¢+ = Speed Control (analog
h.O0O70d | . .

instruction)

Pn000 — - -

Position Control (Pulse instruction) ¢ = Torque Control (analog
h.OJ0Osd | . .

instruction)

Torque Control (Analog instruction) ¢ = Speed Control (analog
h.O0O9ed | . .

instruction)
B Important
The external input signal C-MODE must be used to switch the control mode, and the input
signal must be assigned by user parameters Pn500 to Pn507.
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8.10.2 Control Mode Switching Description

When Pn000.1 is set to the compound control of 4~9, the input signal (C-MODE) can be selected by
selecting the control mode.

If the C-MODE signal is invalid, select the first control mode; if the C-MODE signal is valid, select the
second control mode. Do not enter commands within 10ms before or after selection. The C-MODE signal

switches the control mode as shown in the following figure.

C-MODE Signal Invalid Valid Invalid

Second control mode First control mode

e

No command input above 10ms

First control mode

A

—_———Ya

|
|
pie
|
|
|
|
|
!

f
T
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9 Fault Diagnosis

9.1 Alarm Cause And Treatment Measures
The following is a description of the control mode (control mode) that can be performed by the
HS601 series servo driver.

nﬁlr%ggr Name Failure Cause S,I?]ao'; Treatment Measure
1. Restore factory defaults (Fn005).
2. Modify the corresponding parameters.
After modification, modify Pn006=0080
(equivalent to parameter locking); Power
on the device again.
E.03 Parameter Sgrrﬁ‘rirz]:giiecr)i e;nr(é NO 3. After setting the second step, although

' error abnormal the parameters of the drive can be
modified, it is not saved. If you need to
modify the parameters again, you need to
change Pn006 to 0, and then modify the
corresponding parameters, and then set
Pn006 to 0080.

The data format
Parameter of the internal .
E.04 | format parameters of the NO (lFIrD]%rOfCS))rm factory  restore  operation
exception servo drive is :
abnormal
Current
E.05 detection Internal  circuit NO 1. Power off, and power on again after 1
’ Channel 1 is | anomaly minute.
abnormal
Current
E.06 detection Internal  circuit NO 1. Power off, and power on again after 1
’ Channel 2 is | anomaly minute.
abnormal
Internal 1. Power off, and power on again after 1
Internal communication minute. )
E.08 communicat [ oo e o NO 2.Check whether the motor PE is
ion error drive connected correctly, whether there is a
large external interference source;
The signal line of 1.Check the encoder wiring
E.10 Epezider temecoderprovmm?sl NO 2.Check whether the parameter Pn002.3
disconnected setting matches the type of motor encoder.
1. Check the encoder wiring
2.Check the ground connection of the
Incremental : e .
Encoder AB driver and motor, and the shielding wire
Ell pulse is lost IencoderAB pulse NO connection is correct.
05S 3.Check that the encoder cable is separated
from the strong current cable.
Encoder Z | Encoder Z pulse -
E.12 pulse is lost | is lost P NO 1.Check the encoder wiring.
1.Check whether the encoder type installed
by the motor is a provincial encoder;
E13 Encoder Encoder UVW NO 2.Check the encoder wiring.

’ UVW error error 3. Whether it is powered on too fast; Wait
at least 10 seconds before powering on the
device.

E.14 Encoder Dart type initial NO 1.Check whether the encoder type installed

) status error status error by the motor is a provincial encoder.
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nﬁlr?ggr Name Failure Cause c(>:r|$1ao'; Treatment Measure
2. Check the encoder wiring;
3.Whether it is powered on too fast; Wait
at least 10 seconds before powering on the
device.
One phase of the 1. Check whether the input power supply
Main circuit | three-phase input lacks phase.
E.15 [power supply [ main circuit NO 2.Check whether the input power supply
iring error power supply is voltage meets the requirements.
not connected. 3. Set Pn001.2 to 1.
- 1. Regeneration processing loop abnormal.
Regeneration f
E.16 Htteroplasia | processing loop NO |25I|c_)\}v L2, L3 input power supply voltage
exception. 3. Set Pn009.0=1 to shield this alarm.
| f1.R|egenerat|ve resistor is not connected or
Regenerate . aulty.
E.17 res?stance rRel;?setgﬁglf\z/ailt NO 2. L1, L2, L3 input power supply voltage
anomaly is low.
3. Set Pn009.0=1 to shield this alarm.
1. Check the input power supply voltage is
DC voltage of the correct.
E.18 [ Undertension | main loop is NO 2. Check whether the drive relay operates
insufficient after power-on (the relay should sound
when power-on).
%. gﬂect tEe Lnlpu(tj power supply voltage.
. the bleed resistance.
DC voltage of the 3 Ad_ec
f R Adjust the brake voltage parameters
E.19 Overvoltage g?nzﬂgrm;ﬁoai h's NO (Pn536, Pn542) to correct the release
y hig action; (For example, Pn536 is reduced to
-20, Pn542=0).
1. Check the driver and motor matching is
S Reduce the d load multipl
Power .Reduce the drive overload multiple
E.20 module alarm Eloa\:vn?nr module NO (Pn402, Pn403).
3.Increase the torque filtering time
(Pn104).
1. Increase the overload curve (Pn010.3).
After modifying this parameter, pay
attention to the temperature rise of the
Motor runs motor. ;
continuously 2. dlncdreasiz thte ser\{p syst(emdacceleratgon
: and deceleration time (under position
E21 Overload \é\;:g;edi% tor%ﬁg Yes control: reduce Pnl00, increase Pn214,
rated valge Pn215, Pn216; Under speed control:
Pn302, Pn303, Pn304).
3. reduce the servo overload multiple
(Pn402, Pn403).
4. Replace more power servo system.
1.Increase the servo system acceleration
and deceleration time (position control:
reduce Pnl100, increase Pn214, Pn215,
Pngég; S%%E(; control: increase Pn302,
. Pn303, Pn304).
Regenerative rReg?sigﬁrcflve 2. Under the condition that the regenerative
E.22 ovgrload overload Yes resistance can withstand, increase the
rotection parameter Pn010.2; Note that the setting of
p ' this parameter is too large, which may
cause damage to the bleed resistance.
3.Adjust the brake voltage parameters
(Pn536, Pn542); (For example, Pn536 is
reduced to -15, Pn542=5).
Input pulse 1. Motor model (Pn012) is set incorrectl
Input pulse | frequency is : el ( ) Y,
E.23 | frequency is | greater than the | Yes gggomgs srpna;(lllrenrum speed of the motor
too high maximum motor .

speed

2.Electronic gear set is too large.
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nﬁlr?ggr Name Failure Cause c(>:r|$1ao'; Treatment Measure
1. Check whether the motor is running
Internal  position correctly in JOG.
Deviation deviation counter 2.Check whether the electronic gear
E.25 counter overflows, position Yes setting is correct.
overflow deviation exceeds 3. Check whether the torque limit setting
56x65536 of the servo is correct.
4.Check whether there is a limit.
1.Check whether the motor is running
Position  offset correctly in JOG.
E.26 Position pulse exceeds the Yes 2.Check whether the electronic gear setting
' overshoot set value of user is correct.
parameter Pn528. 3.Check whether there is a limit situation.
4. Increase Pn528 value.
1.Check the motor U, V, W wiring Is
correct.
2. Check fwrp]eﬂ;er éhe servo p?rameterg aﬁe
- correct. If the load inertia is large and the
mg;gr t;%%ed 1'5 system gain parameter is set small, a large
E.27 | Overspeed times its | Yes overshoot will occur, causing this alarm.
maximum speed 3.Increase the servo system acceleration
p and deceleration time (position control:
reduce Pnl100, increase Pn214, Pn215,
Pn216; Under speed control: Pn302,
Pn303, Pn304).
1.Check the motor U, V, W wiring Is
correct;
2. Check whether the servo parameters are
Motor speed does modified too small, resulting in a slow
response.
E.28 Motor stall nio\}en r;]aégg fotrhg Yes 3.Cpheck whether the operation is normal at
on tin?e low speed, if normal, you can appropriately
9 increase the Pn530 value, that is, increase
the alarm threshold. However, too large a
value may lead to the loss of this protection
function, resulting in security failures.
1.Check the motor U, V, W wiring Is
correct;
2.Check whether the encoder type is
Motor is running correct (Pn002.3);
abnormally, the 3.Check whether the driver and motor
motor power line match correctly (Pn012);
Motor may be wrong, 4._Appropriate_IP/ reduce the gain of the
E.29 runawa the encoder line | Yes driver. Add filtering appropriately. For
y may be wrong, example, add Pn104 and Pn214.
the driver and the 5. Check whether the operation is normal
motor may not at low speed. If it is normal, increase the
match value of Pn005.3 appropriately. However,
too large a value may lead to the loss of this
protection function, resulting in security
failures.
Electronic Electronic _gear ELS.CCISEr%létWhether the electronic gear setting
E.30 g?gtrection Irg%%settmg Istoo Yes iZS.Cclgfr%létwhether the input pulse frequency
1.check whether the electronic gear setting
is correct. )
Internal data | Internal data |25 ggsgétwhether the input pulse frequency
E31 C?ggg)&tig]ng YSAEEBZ lgitslarger Yes | 3 Check whether the host computer sends
P pulses immediately after mode switching,
in which case a smaller Pn512 value 1s
required.
Drive L S 1. Check whether the limit signal has input.
E.35 disable input =:n|nlljtte bitsignal Yes 2.Shield this alarm by setting parameter
protection P Pn003.2=1.
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nﬁlr?ggr Name Failure Cause c(>:r|$1ao'; Treatment Measure
The deviation 1 Check the external arati ler inout
.Check the external grating ruler inpu
Full closed | Petween the external pulse number and direction is correct
E .36 loop grating ruler pulse v (Consistent  with  motor  encoder
: deviation and  the  motor €S | feedback direction).
protection 2.Check whether the Settings of Pn211,
encoder  feedback Pn212, Pn217 and Pn218 are correct.
pulse is too large
1.Check the driver and motor matching
is correct.
- 2. Perform factory restore operation.
E.40 High current alarm NO .Reduce the drive overload multiple
High current | ;g 3Reduce the dri load multipl
(Pn402, Pn403).
4.Increase the torque filtering time
(Pn104).
1.Check whether the encoder model is
£ eEIg?:?r?ger\I Encoder electrical | | | correct. o )
: phase error | phase does not match 2.Check whether the initial phase is
correct.
E.45 Ier:ﬁg;nlal Error inside drive 1 NO
E.46 Ier:ﬁg;nzal Error inside drive 2 NO
E.47 Lr;}g:n??l Error inside drive 3 NO
1.When Pn025=0 (default), there is a
strong input, then no strong input, and
. then strong electricity, then this alarm
No stong | 1€ main  power appears. That is, in the case of 5V
E.49 inout alarmg supply has no power NO voltage inside the driver, there is a
p inout strong current drop detected, then the
P alarm. ' )
2.When Pn025=1, no strong input will
not alarm.
17 Bit serial - 1.Check  whether the parameter
encoder _ The servo drive Pn002.3 setting matches the type of
E.50 | communicat | cannot communicate NO g’lgtl?r iﬂg?deﬂ der wiring i "
ion is . .Check the encoder wiring is correct.
abnormal with the encoder. 3. Replace the motor.
17 Bit serial Parity bit, CUt_Of_f bit 1.Check the encoder wiring is correct.
encoder error, encoder signal 2.Check whether the encoder shielding
E.51 control interference or Yes line is correctly connected to the servo
domain : end.
check error E?COF’” decoding 3.Replace the motor.
circuit damage
17 Bit serial | The encoder signal is
E5p ggﬁfﬁgﬂm cat | disturbed or  the Ves Ditto
' ion data | encoder  decoding
check error | circuit is damaged
17 Bit serial [ The encoder signal is
E 53 gtr:actagerfield disturbed or the Yes Ditto
’ cutoff  bit | encoder  decoding
error circuit is damaged
17 Bit serial | The encoder signal is
Es54 grl]:(glt\j/flg disturbed or the Yes Ditto
' cutoff  bit | encoder  decoding
error

circuit is damaged
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nﬁlr?ggr Name Failure Cause c(>:r|$1ao'; Treatment Measure
After the power is 1. Check whether the motor shaft has a
OFF, the encoder large speed movement during the servo
17 Bit serial | rotates at a high power failure.
E.55 encoder speed, or the absolute Yes 2.Perform the absolute value encoder
overspeed value encoder is not alarm clearing operation (Fn.12).
connected to the 3.Check whether the absolute value
battery. encoder is connected to the battery.
1.The encoder is
: : damaged or the
grzcg('jgrse“al encoder  decoding Perform absolute encoder alarm
E.56 absolute circuit is damaged. Yes clearing and multi-turn information
status error 2.Serial clearing operations (Fn.11).
communication
interference.
1.The encoder is
damaged or the
17 Bit serial | encoder  decoding Perform absolute encoder alarm

E.57 encoder circuit is damaged. Yes clearing and multi-turn information

count error 2.Serial clearing operations (Fn.11).
communication
interference.
The distance of the

17 Bit serial [ motor running in one

encoder direction is more than Perform absolute encoder alarm

E.58 multi-turn 65535 turns, and the Yes clearing and multi-turn information
information information of clearing operations (Fn.11).
overflow multiple  turns  is

overflow.
17 Bit serial 1.Check the motor temperature.

E.59 encoder oA\Eiasr%Iégfin encoder Yes 2.Perform absolute encoder alarm clear
overheating 9 operation (Fn.12)

17 Bit serial 1.Check the absolute encoder battery
encoder . voltage.

E.60 multi-turn m]%lm;eﬁ onI%?Pcfr of Yes 2.Perform absolute encoder alarm clear
message and multi-circle information clear
error operation (Fn.11).

17 Bit serial | The battery voltage is 1. Replace the power supply battery of

E61 encoder lower than 3.1V, and Ves the absolute value encoder;

’ battery the battery voltage is 2.Perform absolute encoder alarm clear
alarm low. operation (Fn.12)
: . The battery voltage is
ézcgtljtersenal lower than 2.5V, and )

E.62 batter the  multi-turn NO Ditto

alarmy position information

has been lost.
17 Bit serial o 1Please confirm that Pn002.3 and
encoder data 17 Bit serial encoder motor encoder model match correctly.

E.63 not storage area data [ Yes 2. Please confirm that the 17-bit serial
initialized error encoder has performed initialization

operation.
: . . . 1.Please confirm that Pn002.3 and
éz Cgégf%g?; ;Ltz)rgltesaerrégl deaqgofﬁé motor encoder model match correctly.

E.64 J : Yes 2. Please confirm that the 17-bit serial
gﬂgcﬁgﬁgfr ggrrﬂ)k??rzal check i encoder has performed initialization

operation.
Although this alarm can be cleared, it

E.67 and motor | model (Pn012) do not Yes mo?gr performance to deteriorate. or
donotmatch | match p :

the E.29 alarm to appear during
operation.
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Alarm

Clear

il Name Failure Cause o Lol Treatment Measure
1. Replace the driver.
2.Reset the Pn012 value to match
Pn012 with the motor.
Communication encoders have this
alarm. Although this alarm can be
cleared, it can also be shielded by
Wrong The drive should not Pn007.3, but an inappropriate match
E.68 motor tybe match this type of | Yes can cause the motor performance to
P motor deteriorate, or the E.29 alarm to appear
during operation.
1. Modify the motor model (Pn012).
2. Replace the motor.
Communication encoders have this
alarm. Although this alarm can be
cleared, it can also be shielded by
Servo driver The motor does not Pn007.3, but an inappropriate match
E.69 error match this servo | Yes can cause the motor performance to
drive deteriorate, or the E.29 alarm to appear
during operation.
1. Modify the drive model (Pn011).
2. Replace the drive.
,eﬁ;]ncozbesrolute An absolute encoder o
E.70 count _ error count error  was Yes Valid in encoder test mode
detected
was detected
The CAN
CAN communication cable 1.Check communication cables.
E.71 [ connection is disconnected orthe | Yes 2.Check whether the upper computer is
failure CAN communication running normally.
client is faulty
1. Check whether the driver fan works
Module Module t t D Check the ventilat ti
odule temperature .Checl e ventilation, operating
E.76 }gr&%err]z?tuhre is too high es environment.
9 3. This alarm can be shielded by setting
parameter Pn009.2=0.
s | The running distance 1. Check whether parameters Pn779~
E.77 oft —limit exceeds the distance Yes Pn782 are set correctly. -
alarm set by the software 2. This alarm can be shielded by setting
Y parameter Pn770.3=0.
1.Check  whether  the motor
. temperature sensor cable is connected
Motor E;'i drtli\]/sr dfntg;:(t; correctly (Only some motors have
E.78\ | temperature temperature is  too NO temperature sensors).
E.79 is too high hi hp (dnd7 is the 2.In the case of confirming that the
alarm mgtor temperature) motor temperature is not high, modify
P Pn009.3 to 0: do not detect the motor
temperature.
gg\ierr?gg'on ;Q%rrec‘zos\;\%%nn thlé 1.Check the transformer wiring.
E.91 position s | rotation is powered NO izs.%gfélétthe motor PE wire connection
incorrect on )
E.9o~ ?c?r}%?r/ehensi Rotary ) 1.Check the transformer wiring.
Eoa | ve alarm comprehensive alarm NO 2.Check the motor PE wire connection
: sign sign is correct.
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9.2 Warning Causes And Handling Measures

Warning . .
Warning Name Warning Content Treatment Measure
Number
1.Check whether the electronic gear
. The accumulated S
Excessive osition deviation setting is correct.
A.90 Position P 2.Check whether there is a limit
e pulse exceeds the set L
Deviation ratio situation.
3. Increase Pn527 value.
Is a warning display | 1.Increase the acceleration and
before the overload | deceleration time or the number of
alarm is about to be | starts and stops.
A9l Overload
reached. If  the | 2. Increase the value of Pn010.3.
operation continues, | 3.Reduce the load.
an alarm may occur 4.Replace more power servo system.
Is a warning displa
g dispay l.ncrease the acceleration and
before the L
. deceleration time or reduce the number
. regenerative overload
Regenerative . of starts and stops.
A92 alarm is about to be .
Overload 2.The use of external bleeder resistance
reached. If  the .
operation  continues (larger power, smaller resistance).
P " | 3. Increase the value of Pn010.2.
an alarm may occur.
Is a warning display
before an overvoltage | 1.Increase the acceleration and
A5 Overvoltage alarm is about to be | deceleration time or the number of
' Warning reached. If  the | startsand stops.
operation continues, | 2.R educe the bleed resistance value.
an alarm may occur.
It is a warning display
before an
A6 Undervoltage undervoltage alarm is | 1.Check whether the input voltage
' Warning reached. If  the | meets the requirements.
operation  continues,
an alarm may occur.
. . The battery voltage is
17 Bit serial v g 1. Check the battery voltage and cable
lower than 3.1V, and .
A97 encoder battery . connections.
. the battery voltage is
warning 2. Replace the battery.
low
1. Check whether the encoder type is
Incremental Incremental encoder correct.
A.98 encoder AB pulse 2. Check whether the encoder cable is
AB pulse loss

loss

correct and both ends of the shielded
cable are correctly connected.
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10 Communication

10.1 Communication Interface

For details about the communication ports, see section 3.3 "Cabling CN1".

10.1.1 Communicating Junctions

1) If the upper computer is connected to a single driver, connect the RJ45(1) of the CN1 port of the driver

to the upper computer, and connect the RJ45(2) to a terminal resistor of about 120Q.

2) If the host computer is connected to multiple drives, the RJ45(1) of the CN1 port of the drive 1 is
connected to the host computer, the RJ45(2) is connected to the RJ45(1) of the next drive, and the RJ45(2)
of this drive is connected to the RJ45(1) of the next drive. The RJ45(2) of the last driver is connected to

a terminal resistor of about 120Q2.

3) Note that pins 4 and 5 of RJ45 cannot be connected.
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10.2 Communication Parameter

The communication description in this document is only for RS485 MODBUS communication. For CAN

communication, refer to the company's CAN communication manual.

Code Name Setting Range Unit Factory Effective Time
Default
RS485
Pn015 | communication 1~31 1 Immediately
address
RS485
communication | 4 5000~0095 d.0095 Immediately
function selection
switch
3rdBit 2ndBit 1stBit OthBit
dO0O00
RS485 Communication Rate
0 | 2400bps
1 | 4800bps
2| 9600bps
3 | 19200bps
4 | 38400bps
5 | 57600bps
ProL6

0 |8, N, 1 Modbus Protocol, RTU Mode

8, N, 2 Modbus Protocol, RTU Mode

8, E, 1 Modbus Protocol, RTU Mode

8, 0, 1 Modbus Protocol, RTU Mode

7, N, 2 Modbus Protocol, ASCII Mode

7, O, 1Modbus Protocol, ASCIl Mode

8, N, 2Modbus Protocol, ASCII Mode

8, E, 1Modbus Protocol, ASCII Mode

1

2

3

4

5 |7, E, 1 Modbus Protocol, ASCII Mode
6

7

8

9

8, 0, 1Modbus Protocol, ASCII Mode
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10.3 Communication Protocol

The bit machine then controls the corresponding servo drive according to the shaft number. The
communication method is to use MODBUS network communication, wherein MODBUS can use the
following two modes: American Standard Code for information interchange (ASCII) mode or Remote
Terminal Unit (RTU) mode.

The following is a description of MODBUS communication.

10.3.1 Coded Meaning

& ASCII Mode:

The so-called ASCII mode is that the data is transmitted using the American Standard Communication
Exchange Code (ASCII), and each 8-bits of data is composed of two ASCII bytes. For example, a 1-byte
data 64H (hexadecimal representation), expressed as ASCII "64", contains the ASCII code of '6' (36H)
and the ASCII code of '4' (34H).

ASCII code of numbers 0 to 9 and letters Ato F, as shown in the following table.

Table 1

Byte Symbol A I A O O - 7
Corresponding ASCH| 304 | 31 | 32 | 33H | 3aM | 35H | 36H | 37H
Code

Byte Symbol g | o | A | B | ¢ | D | E | F
Corresponding ASCH 3g1 | 30 | 41 | 42H | 434 | 44H | 45H | 46H
Code

4 RTU Mode:

Each 8-bits of data consists of two 4-bits of hexadecimal bytes. For example, if the value 64H is to be
exchanged, 1-byte data 64H is directly transmitted.

10.3.2 Byte Structure

4 10bits Indicates the byte frame
For 7 bits bytes

7, N, 2 (Modbus, ASCII)
—T T T TrTeaOs T
Sgi’trtl o)t b2 3 b s s s |Sl§?tp|5;?tp
—_— AL a1
: |4— 7-data bits 4" |
o 10- bits character frame —
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7, E, 1 (Modbus, ASCII)

S SO Bt S S ek S Bt 7 ey
ot |01 1_: 2| 3_14 I 5L6 ¥ parity | it
SO R TN N S NI St Tl

l
—————— 10- bits character frame e — |

7, O, 1 (Modbus, ASCII)

__1_T_ﬂ__r_1__P_T_ﬂ__F@T__
tart | | | | Stop
e 4 00Vt 2 b3 b4 s 6 1 parity | it
—_—r e L a1
: !4— 7-data bits 44 :

e 10- bits character frame —

& Byte Frame
For 8 bits bytes

8, N, 2 (Modbus, ASCII/RTU)
—T -7 —r—q--r—-7-a--r- -T
S;?trtl o)1 b2 sl ayps e 7 |S;?tp|sé?tp
F_L_;_J__L_J__L_L_J__r_;____
I e — 8-data bits >,
Iq— 11- bits character frame

y

8, E, 1 (Modbus, ASCII/RTU)
B o S Stk ahnly Sl b bt Sl ks pivdy e

E
Séaitrtl o g1 b2y 3l ayps sy |pavr?tr;,|sk§?tp
__L_J_J__L_J__L_L_J__k_L__

< S - »
I h 8-data bits [

A 4

Iq— 11- bits character frame
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—T T r—q--r-T-O—— T -T—
Start Odd
| | | | Stop
bit  ° ! 2.1 3 a1 s 607 pariey | i
i :_¢_J__L_J__L_L_J__L_ -

Iq— 11- bits character frame

8, O, 1 (Modbus, ASCII/RTU)

«————————  gdatabis ——————————»,

4

10.3.3 Communication Data Structure

The data formats for the two different communication modes are defined as follows:

¢ ASCII Mode

STX Start byte: *: * (3AH)
ADR ICommunication Address: 1-byte contains two ASCII codes
CMD ICommand Code: 1-byte contains two ASCII codes
DATA (n-1)
....... Data Content: N-word =2n-byte contains 4n ASCII codes, n<12
DATA (0)
LRC ICommand Code: 1-byte contains two ASCII codes
End 1 End Code 1: (ODH) (CR)
End 0 End Code 0: (0AH) (LF)

¢ RTU Mode

STX More than 3.5 bytes of rest time
ADR Communication Address: 1-byte
CMD Command Code : 1-byte
DATA (n-1)
....... Data Content: n-word =2n-byte, n<12
DATA (0)
CRC Command Code : 1-byte
End 1 More than 3.5 bytes of rest time
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Details of the communication data formats are set out below:

> STX (Communication Start)

ASCII mode: "' bytes (3AH).

RTU mode: more than 3.5 bytes of rest time at the current communication rate.

> ADR (Communication Address)

Valid addresses range from 1to 127. For example, to communicate with a servo driver whose axis number
is 16 (hexadecimal 10H) :

ASCII mode: ADR="1",'0' => '1'=31H, '0' =30H

RTU mode: ADR = 10H

> CMD (lInstruct) and DATA (Data Byte)

The format of the data byte depends on the instruction code. Common commands are shown in the

following table.

Command Command Content Explain
03H Read N words, N<=29 Standard 03 command
06H Write 1 word Standard 06 command
10H Write N words, N<=29 Standard 10 command

1) Instruction code: 03H, read N words, N<29
For example, read two characters consecutively from the start address 0200H of the office number 01H

servo drive.
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ASCII Mode:

Command Information Response Information

STX o STX o
‘0’ ADR I
ADR T ‘7
‘0’ CMD ‘0,
CMD Y 3
3 Data word count ‘0’
‘0 (in byte) 4
. . i 0
(filr?tltr:?l r? ?r?dlct);z:\lcl)Zw)T Origin data address 0
g The contents of 0200H B
o (first high and then low) —
0 1
Data Number ‘0’ The second data address pr==
(WORD) ‘0’ Contents of 0201H yr
Py (first high and then low) o
LRC Check I LRC Check N
(first high and then low) g’ (first high and then low) ‘8’
End 1 (ODH)(CR) End1 (ODH)(CR)
End 0 (OAH)(LF) End 0 (OAH)(LF)
RTU Mode:

Command Information Response Information

ADR 01H ADR 01H
CMD 03H CMD 03H
Initial data location 02H Data word count
(first high and then low) 00H (inibyte) 04H
Data word count 00H Origin data address | ooH (high byte)
(first high and then low) 02H Thecontentsof ———
B1H (low byte)
0200H
CRC Check Low | C5H (low byte)

CRC Check High

B3H (high byte)

The second data
address
Contents of 0201H

1FH (high byte)

40H (low byte)

CRC Check Low

A3H (low byte)

CRC Check High

D4H (high byte)




2) Instruction code: 06H, write 1 word

For example, write 100 (0064H) to the start address 0200H of the drive whose office number is 01H.
ASCII Mode:

Command Information Response Information
STX ‘:’ STX
o ADR o
ADR T e
s CMD o
CMD = 5
‘01 -01
Initial data location 2 Initial data location 2
(first high and then low) ‘0’ (first high and then low) ‘0’
0 0
0 0
o 0
Data Content e Data Content &
a a
‘9’ e
LRC Check N LRC Check Py
End 1 (ODH)(CR) End 1 (0ODH)(CR)
End 0 (0AH)(LF) End 0 (0AH)(LF)
RTU Mode:
Command Information Response Information
ADR 01H ADR 01H
CMD 10H cMD 104
Initial data address 02H
(first high and then low) 00H Initial data location 02H
Number of data words 00 (first high and then low) 00H
(first high and then low) 02
Data bytes 04 Number of data words 00H
first high and then low,
Data 1 Content ( . ) 02H
. . 00H
(first high, then low) CRC Check Low 40H
64H CRC Check High 70H
Data 2 Content
(first high, then low) 00H
66H
CRC Check Low 50H
CRC Check High 11H
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3) Instruction code: 10H, write N words (word),N<29

For example, write 100 (0064H) and 102 (0066H) to the 01H servo drive with the start address 0200H.

ASCII mode:
Command Information Response Information
STX = STX o
0 —
ADR — 0
1 ADR —
e 1
CMD T ‘v
0 CMD
0’ ‘0’
Origin data address ‘2’ ‘0
(first high and then low) ‘0’ Origin data address o
‘0’ (first high and then low) 0’
Number of data words (high ‘0’ 0
Bit) ‘0’ 0’
Number of data words (low ‘0’ —
Bit) o7 Number of data words 0
<0’ (first high and then low) ‘0’
Data Bytes —
4 ‘2’
0 >
Data 1 Content ‘0 SRT e Y
(first high, then low) ‘6’
e End 1 (ODH)(CR)
0 End 0 (OAH)(LF)
o
Data 2 Content .
(first high, then low) =
LRC Check )
ec
D’
End 1 (ODH)(CR)
End 0 (OAH)(LF)
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LRC (ASCII mode) and CRC (RTU mode) error detection value calculation

ASCII Mode:

Longitudinal Redundancy Check (LRC) is used for error detection in ASCIlI mode. The LRC error
detection value is summed up from ADR to the last data content, and the result is obtained in 256 units,
and the excess part is removed (for example, the result obtained after the sum is 128H of hexadecimal,
only 28H is taken), and then the complement of two is calculated, and the result obtained is the LRC

error detection value.

RTU Mode:

The RTU mode uses the Cyclical Redundancy Check (CRC) detection value.

Step 1: A 16-bits register with FFFFH content is called a CRC register.

Step 2: The first byte of the instruction information is Exclusive OR with the low byte of the 16-bits CRC
register, and the result is stored back in the CRC register.

Step 3: Check the lowest position of the CRC register (LSB), if this bit is 0, move one bit to the right; If
this bit is 1, the CRC register value is shifted one bit to the right, and then the Exclusive OR operation is
performed with AOO1H.

Step 4: Go back to Step 3 until Step 3 has been executed 8 times before moving to Step 5.

Step 5: Repeat steps 2 to 4 for the next byte of instruction information until all bits have been completely
processed.

In this case, the content of the CRC register is the CRC error detection value.

After calculating the CRC detection value, in the instruction information, you must first fill in the low
CRC, and then fill in the high CRC.

End1, EndO (End of communication)

ASCII Mode:

(ODH) is byte \r' (carriage return) and (OAH) is byte \n' (new line), representing the end of the

communication.

RTU Mode:

More than 3.5 bytes of rest time at the current communication rate.
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10.3.4 Communication Error Handling

The data formats for the two different communication modes are defined as follows:

During the communication process, errors may occur. Common error sources are as follows:
> The data address is incorrect when | read or write parameters.

> When a parameter is written, the data exceeds the maximum value or is smaller than the minimum

value of the parameter.
> Communication interference, data transmission error or check code error.

When the above communication error occurs, the drive operation is not affected, and the drive will
feedback an error frame.

The error frame format is as follows:

Upper computer data frame:

Start Slave Address Command Data Address, Data, Etc Verify

Driver feedback error frame:

Start Slave Address Response Code Error Code Verify

Among them,
Error frame response code = command +80H;
Error code = 00H: Communication is normal;
= 01H: The drive does not recognize the requested function;
= 02H: The data address given in the request does not exist in the drive;
= 03H: The data given in the request is not allowed in the drive (exceeds the maximum or
minimum value of the parameter);

= 04H: The drive has started executing the request, but it cannot complete the request.

For example, the drive axis is 03H, write data 06H to the parameter Pn004, because the maximum and
minimum values of the parameter Pn004 are 0, so the write data will not be accepted, the drive will return
an error frame with the error code 03 (exceeding the maximum or minimum value of the parameter), the

structure is as follows:
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Upper computer data frame:

Start Slave Address Command Data Address, Data, Etc Verify
03H 06H 0004H 0006H

Driver feedback error frame:

Start Slave Address Response Code Error Code Verify
03H 86H 03H

Note:
If the address of the slave station in the data frame sent by the upper computer is 00H, it means that the
frame data is broadcast data, and the driver will not return the frame.

10.4 Communication Address

Communication Data Operation
Address Content Related Illustration Tvpe (read and
hexadecimal P write)
Correspond to parameters in :
12.3.3 Parameter Table. gcc&rdé%g
For example, Pn005, its there are
corresponding  address is the
005
ple, Pn101, the data It can be
0000~03E7H Parameter area ggrsrgls_ﬁondmg address is types: read and
For example, Pn307, its %g%'ﬁ’sned written
gcirrespondmg address is Signed' 16
y : bits.
For example, Pn530, its :
correﬂ)ondl%g address is gi'tgs”ed 32
0212H. :
The data is not updated in real
Monitoring data | time, and some data is the
0600~0628H (consistent  with | average value, which is only read only
panel display) used for the monitoring of the
upper computer ]
0600H Motor speed RPM gi'tgs”ed 16 read only
The number of :
0601H motor  feedback pulse gi'tgs”ed 16 read only
pulses is low
The number of ;
0602H motor  feedback pulse giltgsned 16 read only
pulses is high
Pulse  command :
0603H input pulse pulse gil%ned 16 read only
number low
Pulse  command :
0604H input pulse pulse gi'tgs”ed 16 read only
number high
i 1
0605H rl;gn";'beerrmr pulse pulse gi'tgs”ed 6 read only
i i 1
0606H m?nhbeerrmr pulse pulse gil%ned 6 read only
0607H Instruction speed 0.01Vv Lljgsg?tr;ed read only
0608H Instruction speed RPM giitgsned 16 read only
Torque unsigned
0609H inst(r]uction 0.01v 16 b?ts read only
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Communication Related Operation
Address Content Illustration Data Type read and
Hexadecimal write)
060AH Torque input % Signed 16 bits read only
060BH jntemal - torque % Signed 16 bits | read only
Input signal unsigned 16
060CH monitoring bits read only
Output signal unsigned 16
060DH monitoring bits read only
060EH ﬁg&’;‘ﬁgg pulse 0.1Khz Signed 16 bits | read only
060FH Main loop voltage \% gintzlgned 16 read only
0610H Total running time H Eintzigned 16 read only
0611H Rotation angle gﬂzlgned 16 read only
Actual encoder .
0612H position (valid only 2pulse gintzlgned 16 read only
for absolute encoder)
Encoder number .
0613H display (only valid for Round unsigned 16 read only
absolute encoder)
0614H Cumulative load rate % gﬂzlgned 16 read only
0617H Load inertia ratio % gﬂzlgned 16 read only
Effective gain unsigned 16
0618H monitoring bits read only
Driver current | unsigned 16
0630H Current alarm alarm number bits read only
Driver current | unsigned 16
0631H Current alert alarm number bits read only
Absolute value | Unit: 1 turn, limited .
0780H encoder  multi-turn | to multiple turns Eintzlgned 16 read only
information absolute encoder
Absolute encoder | Unit: 65536pulse,
0781H information is 16 bits | limited absolute read only
higher per turn value encoder unsigned 32
Absolute encoder | Unit: lpulse, | bits
0782H information is 16 bits | limited absolute read only
lower per turn value encoder
Motor feedback
0783H position is 16 bits | Unit: lpulse read only
lower . .
Motor feedback Signed 32 bits
0784H position is 16 bits | Unit : 1lpulse read only
higher
0785H Motor set position 16 Unit : 1pulse read only
kIi/lltst:)(;wseert position is - Signed 32 bits
0786H 16 bits higher Unit : 1pulse read only
Absolute encoder data | 1.The absolute
0787H high (32bit up to | encoder data is 17 S read only
16bit) bit +16 bit =33 bit | SOMPINC INto
Absolute encoder data data; Beca_luse_z more dagta
0788H than 32bit is not read only

low (32bit to 16hit)

good to calculate, it
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Communication

Hexadecimal Type write)

Operation

Data read and

Address Content Related Illustration

is reduced by half (can be
regarded as a circle of
motor pulses for 16 bits:
65536 pulses), for which
32-bit data.

2.For example, the current
position of the motor is 0,
after 10 rotation, the value
is  10*65536=0xA0000,
0787H address is 000A,
0788H data is 0000.
3.After  using  AF11
operation, 0788H, 0787H
is 0.

Note:

If the addresses in the preceding table are consecutive, continuous read/write operations can be
performed. If the data that is consecutively operated is not in the table, the read/write operations
are invalid. For example, 0x0630 starts with only two data, when more than two data are read
consecutively, the read data drive judgment is invalid, and an error code is returned.

All data of the drive is hexadecimal representation, divided into 16 bits, 32 bits of data. 16-bit data
has signed and unsigned numbers, and 32-bit data is composed of two 16-bit data. If 0781H is
0001H and 0782H is 013AH, the encoder data is 0001013AH and the decimal data is 65850.
Similarly, the motor position feedback 0783H is FFF1H, 0784H is 8A1CH, the motor position
feedback data is FFF18A1C, and the decimal data is -947684.

In normal mode, the motor position feedback, the encoder multi-turn data, and the encoder single-
turn data are all increased counterclockwise (from the motor axis) and decreased clockwise.
0787H, 0788H Usage instructions: Before use, the absolute value data must be cleared manually
(perform AF11 operation); By default, 0787H and 0788H are the data after the conversion of the
electronic gear (in customer units, such as the electronic gear is 3:1, the motor runs 10 laps, the
feedback data is 10*65536/3= 218453), and when Pn524.0=1, the actual motor encoder unit (one
lap pulse is 65536). In addition, the high and low bits of our address can also be reversed by
parameters. Pn772.3 (leftmost bit) = 0:0787H is the high 32-bit data, 0788H is the low 32-bit data;
Pn772.3 (leftmost bit) = 1:0787H for 32-bit data low, 0788H for 32-bit data high.
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11 Specification

11.1  Servo Driver Specification

11.1.1 Basic Specification

The basic specifications of the servo drive are shown below.

Basic Specification

Input Power

220V

Three Phase  AC220V +10~-15%, 50/60Hz

380V

Three Phase AC380V +15~-15%, 50/60Hz

Control Mode

Single-phase or three-phase full wave rectification
IGBT PWM control sine wave current drive mode

Dart line incremental encoder:
5000ppr (1/20000 resolution, increment).

Feeiliagy 17-bit serial encoder:
17 bits (incremental/absolute).
Ambient -
Ambient Temperature : 0~ 45°C
Emgggﬂ:ﬁl SHoliEE Storage Temperature : -20~ 55C
Ambient
Humidity/Storage Less than 90%RH (no freezing, condensation)
Humidity
Operating | Vibration/Impact Strength | 4.9 m/s2~19.6 m/s2
Condition Protection level: P10, cleanliness: 2
But for
Protection * Non-corrosive gas, flammable gas
Level/Cleanliness » No water, oil, medicine spatter
« In environments with less dust, dust, salt and metal
powder
Level Below 1000m
Fit Standard CE
Construction Pedestal mounted type
Speed Control Range 1: 5000
II;I(E:dtuati a0 0 ~ 100% load: £0.01% or less (rated speed)
ﬂ}ﬁﬁ;}gn }/ﬁjft:atlgzti a0 Rated voltage +10% : 0.001% (rated speed)
PEIEERES Ef&fj;g?{:e 25 £25°C : £0.1% or less (rated speed)
Torque Control Accuracy +3%
(reproducibility) "~
. n 0 ~ 10S (acceleration and deceleration can be set
Soft Start Time Setting separat elyg
Phase A, phase B, phase Z: linear drive output
Frequency division pulse number:
Encoder Split Pulse Output | The provincial line type incremental encoder is 16~
Inout/ encoqer Ii_ne number._
Ouﬁ Wi 17-bit serial encoder is 16~16384.
Si P . Count | 8 points
ignal Cis - —
B Servo on input (S-ON), control mode switching input
control Assignable | mode switchina inout). f d drive disabl
Input Input Signal (control mode switching input), forward drive disable
Signal input (POT), negative drive disable input (NOT),
deviation counter clear input (CLR), alarm clear.
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(A-RST), GAIN switching input (GAIN),
command pulse INHIBIT input
(INHIBIT), etc.

The above signals can be assigned and the
positive/negative logic can be changed.

Count 1Point. Alarm signal.

Count 4 Point

Alarm  signal (ALM),
positioning complete
signal (COIN), Z pulse
collector  signal (CZ),
external  brake release
Function | signal (BK), servo ready
(S-RDY), etc.

The above signals can be
assigned and the
positive/negative logic can
be changed.

If a trunk is used, the maximum number
of stations can be N=31

By parameter setting

Computer, upper computer

7 LED x5 hits, 4 buttons

Operate when the main circuit power
supply is OFF, servo alarm, servo OFF,
and OT

Built-in regenerative resistor or external
regenerative resistor

POT, NOT input action Dynamic brake
(DB) stop, slow down stop or free run
stop

Overcurrent, overvoltage, undervoltage,
overload, regenerative failure, etc

11.1.2 Speed/ Position/Torque Control Specifications
The specifications for speed, position and torque control of the servo drive are shown below

0~100% (set unit: 1%)

0~~65535 encoder units

Choose any of the following:
Symbol + pulse train, CW+ CCW pulse train, 90° phase
difference two-phase pulse (phase A + phase B)

Support linear drive, open collector

Long line receiver driver:

Symbol + pulse sequence, CW pulse +CCW pulse
sequence: 4Mpps

90° phase difference two-phase pulse: 1M pps

Linear drive:

Symbol + pulse train, CW pulse +CCW pulse train:
500pps

90° phase difference two phase pulse: 125Kpps

Open collector:
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Symbol + pulse train, CW pulse +CCW pulse train: 200

kpps
90° phase difference two-phase pulse: 200 kpps

Clear deviation pulse

;efgl Support long line receiver drive, linear drive, open
9 collector

Internal

Setting Position : : :

Position Select Use external 10 signal input selection

Control

Soft Start Time Setting ge;);rgti’zlyg Acceleration and deceleration can be set

Command | Maximum input voltage: +10 V (positive voltage

Input \oltage command when the motor is turning forward)
Shoeey | Sigral NpUt 1 Apout 9k
Impedance
Internal
Set Speed S;ggﬁ%n Use external 10 signal input selection
Control
Command | Maximum input voltage: £10 V (positive torque output at
Torque | Input \oltage positive voltage command)
Control | Signal Input
Impedance About 9k2
11.2  Servo Motor Specification
Working system: S1 continuous Heat resistance grade: Class B
Vibration: 5G Insulation voltage: AC1500V, 1 minute
Insulation resistance: DC500V, more than 10MQ Installation mode: Flange type
Operating temperature: 0~40°C (no freezing) Working humidity: 20%~80% (no condensation)

Altitude: Below 1000 meters above sea level

Protection mode: fully closed self-cooling IP65(except shaft penetration)

11.2.1 60/80 Series Servo Motor Parameter Table

\oltage Classes 220V
Motor Type HA1-60D02A | HA1-60D04A | HA1-80D0O7A
Flange [J60 [J60 180
Rated Output W 200 400 750
Rated Torque N-m 0.64 1.28 2.39
Instantaneous Maximum N-m 101 381 716
Torque
Rated Current Arms 17 2.9 4.2
Instantaneous Maximum Arms 5 8.7 126
Current
Rated Speed Min-t 3000 3000 3000
Maximum Speed Of Min't 5000 5000 4500
Revolution
Torque Constant N-m/Arms 0.38 0.44 0.57
Rotational Inertia Kg-m?x10* 0.094 0.24 0.94
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11.2.2 130 Series Servo Motor Parameter Table

\Voltage Classes

220V

Motor Type HA1-130C08A HA1-130C10A HA1-130C12A
Flange 1130 []130 1130
Rated Output w 850 1000 1200
Rated Torque N-m 4.0 5.0 6.0
Instantaneous N-m 12,0 150 18.0
Maximum Torque
Rated Current Arms 4.1 5.1 6.3
Instantaneous
Maximum Arms 12.7 15.8 195
Current
Rated Speed Min-1 2000 2000 2000
MS;"R“;‘\*I‘;‘I lftﬁfrfd Min-1 3000 3000 3000
Torque Constant N-m/Arms 0.98 0.98 0.95
Rotational Inertia | Kg-m2x10* 77 9.5 114
Voltage Classes 220V

Motor Type HA1-130C15A HA1-130C22A HA1-130C30A
Flange []130 1130 1130
Rated Output W 1500 2200 3000
Rated Torque N-m 7.2 10.5 15
Ins_tantaneous N-m 216 291 393
Maximum Torque
Rated Current Arms 75 10.5 16.9
Instantaneous
Maximum Arms 228 315 50.7
Current
Rated Speed Min! 2000 2000 2000
Mg;‘g:\jg}j?sﬁd Min't 3000 3000 3000
Torque Constant N-m/Arms 0.96 1.0 0.848
Rotational Inertia | Kg-m?x10* 14.3 15.6 22.9
11.2.3 180 Series Servo Motor Parameter Table
\oltage Classes 220V
HE1- HE1- HE1- HE1-
Motor Type 180B30A | 180B40A | 180B45A | 180B55A
Flange []180 []180 1180 []180
Rated Output W 3000 4000 4500 5500
Rated Torque N-m 19.1 255 28.6 35
Instantaneous N-m 57.3 76.5 85.8 105
Maximum Torque
Rated Current Arms 12 17 184 235
Instantaneous Arms 36 51 55.2 70.5
Maximum Current
Rated Speed Min-t 1500 1500 1500 1500
Maximum Speed Of Mint 2000 2000 2000 2000
Revolution
Torque Constant N-m/Arms 1.8 1.67 13 13
Rotational Inertia Kg-m?x10-* 49.5 63.7 63.7 425
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11.3 Servo Driver Dimensions

11.3.1 HS601 Driver Type B Chassis

508

154.8
165

)

< S 173.3 j
Sﬂav{_ - j
| B
b
|
\xa
A [2a

11.3.3 HS601 Driver Type D Chassis

121 210

cacA
ST

-
oo

Uwﬂu-
it
il
hild

Note:
1) The unit of dimensions is mm.

2) If the dimensions and weight are changed due to product changes, without prior notice.
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11.4 Servo Motor Dimensions

11.4.1 60/80 Series Motor Mounting Size: Unit (mm)

[E3[aETEh
g
3
5
2 J
S _:I
1
LE LEI ﬂ
LE LL
Flange Size Shaft End Dimension LL
Mode | e MWith [LR [LE | LG
LC LA | LB | LZ S LJ J |LF1 |LF2 Brake)
HA1- 105
7 . 14 11 2
60D02A 60 0 | 50 | 5.5 0 5 5 (140) 30 |38
HA1- 140
60D04A 60 70 50 | 5.5 | 14 1" 20 5 5 160) 30 3|8
HA1- 144.7
80DO7A 80 90 70 | 6.5 | 19 [156.5 | 25 6 6 (183.9) 35 | 319.8
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11.4.2 130 Series Motor Mounting Size: Unit (mm)

1, =
| H- |
:'é_: T
2 —
-E‘i- ——-—-——{——- ——————————————————— J—
[
J+0.5 [
»
=+
1E 15
LR
Flange Size Shaft End Dimension LL
Mode | e MWith [LR [LE | LG
LC LA | LB | LZ S LJ J |LF1 |LF2 Brake)
HA1- 154
1 145 |11 . 22 1 7 7 1
130G10A 30 5 0195 8 36 8 (198) 5 5 3
HA1- 173
130G15A 130 145 (110 9.5 | 22 18 36 7 8 217) 57 | 5 13
HA1- 192
1 145 |11 . 22 1 7 7 1
1306224 30 5 0195 8 36 8 236) 5 5 3
HA1- 230
130G30A 130 145 (110 9.5 | 22 18 36 7 8 274) 57 | 5 13
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11.4.3 180 Series Motor Mounting Size: Unit (mm)

LF1

]

0
L2

M8¥#20

P

TA

02
Jg

Mode | Flange Size Shaft End Dimension (V:_iLth T
Lc [ LA | 1B [Lz | s | LJ| J [LF1 [LF2 | Brake)

T;g);BOA 180 | 200 1114.3 |13 [ 35| 30 | 51 | 8 | 10 2(;27) 65 3.2 |18

ng;zm 180 | 200 [114.3 [13 | 35 | 30 | 51 | & | 10 2(257) 65 13.2 s

':;2);45A 180 | 200 114.3 |13 [ 35| 30 | 51 | 8 | 10 2(‘:;7) 65 3.2 |18

T;;SSA 180 | 200 [114.3 [13 | 35 | 30 | 51 | & | 10 2(;217) 65 13.2 s
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12 Appendix

12.1 Monitor Mode Table

Code Display Content Unit

dn00 | Motor speed [r/min]

dn 01 Number of motor feedback pulses (encoder unit, low 4 bits) [ 1 Encoder pulse]

dn 02 Number of motor feedback pulses (encoder unit, high 5 bits) [10000 Encoder pulse]

dn 03 Pulse command inpqt pulse number (before electronic gear) {1 Command pulse]
(user unit, low 4 digits)

dn o4 Pulse co.mm.and input pulse number (before electronic gear) {10000 Encoder pulse]
(user unit, high 5 bits)

dn 05 Number of error pulses (encoder unit, low 4 bits) [ 1 Encoder pulse]

dn 06 Number of error pulses (encoder unit, high 5 bits) [10000 Encoder pulse]

dn 07 Speed command (analog voltage command) [Vv]

dn 08 Internal speed instruction [r/min]

dn 09 Torque command (analog voltage command) [v]

dn 10 Internal torque instruction (The value relative to the rated (%]
torque)

dn 11 Torque feedback(The value relative to the rated torque) [%]

dn 12 Input signal monitoring —

dn 13 Output signal monitoring —

dn 14 Command pulse frequency [0.1Khz]

dn 15 | Main loop voltage [v]

dn 16 Total running time [Hous]

dn17 | Rotation angle [deg]

dn1s Actual encoder position (single-turn absolute or multi-turn [2 Encoder pulse]
absolute encoder)

dn 19 Encoder number display (only valid for absolute encoder) [1Round]

dn 20 Cumulative load ratio (using the cumulative load rating as (%]
100%)

dn 21 Regenerative load rate (using the regenerative load rating as (%]
100%)

dn 22 DB load rate (using the DB load rating as 100%) [%]

dn23 | Load inertia ratio [%]

dn 24 Effective gain monitoring L Indlc_ates the first

group gain

dn 25 Retain

dn 26 Retain

dn 27 Retain

dn 28 Load inertia value (automatic) 0.1Kgcm?2

dn 29 Retain

dn 54 Actual display current [A]

dn 55 Set the rated motor current [A]
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12.2 Auxiliary Function Table

AF Number Function Reference
Chapter
Fn 00 Display of error records 6.2
Fn 01 Location assignment (valid only in location mode) 6.3
Fn 02 JOG running mode 6.4
Fn 03 The front panel is locked 6.5
Fn 04 Clearing of alarm records 6.6
Fn 05 Initialization of parameters 6.7
Fn 06 Automatic adjustment of analog (speed, torque) instruction bias 6.8
Fn 07 Manual adjustment of speed instruction offset 6.9
Fn 08 Manual adjustment of torque instruction offset 6.10
Fn 09 View motor related parameters 6.11
Fn 10 Displays the software version of the servo drive 6.12
Fn 11 Set absolute encoder 6.13
Fn 15 Manual load inertia detection 6.14

12.3 User Parameter

12.3.1 Display Mode Of User Parameters

The user parameters are displayed as follows:

12.3.2 Function Select The Parameter Display Mode

Each bit of the function selection parameter has its own meaning.

This manual uses the following representation for function selection parameters.

Parameter Explain

Pn000.0 or n.xxx0

the user parameter "Pn000".

Represents the value represented by the "0 digit" of the set value of

Pn000.1 or n.xxox

user parameter "Pn000".

Represents the value represented by "1 digit" of the set value of the

Pn000.2 or n.xoxx

user parameter "Pn000".

Represents the value represented by "2 digits" of the set value of the

Pn000.3 or n.oxxx

user parameter "Pn000".

Represents the value represented by "3 digits" of the set value of the

N.XXXX

Represents b.xxxx, d.xxxx or h.xxxx
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:‘~
C3
L3
3
L3

mrrnr (7 rrnr
L oth Bit L oth Bit L Oth Bit
1st Bit 1st Bit 1st Bit
2nd Bit 2nd Bit 2nd Bit
3rd Bit 3rd Bit 3rd Bit
b: Indicates the binary display setting and the range of bit values: 0~1.
d: Indicates the decimal display setting and the range of bit values: 0~9.
h: Indicates the hexadecimal display setting and the range of bit values: 0~F.
12.3.3 Parameter List
. . Factory Effective
Code Name Setting Range | Unit Default Time Reference
Fun_ctlon_ Select h.0000~11D1 h.0000 Power—on
Basic switch 1 again

H0Bit 2ndBil 1stBit O Bl

Rotation Direction Selection

Normal Mode

[ 2 ] Reverse mode

Position control (pulse command)

Speed control (analog command)

Torque control (analog command)
Internal speed control (contact command)

Pn000

Internal speed control (contact command)—Position control (pulse command)
Internal speed control (contact command) ——Speed control (analog command)

Internal speed control (contact command) ——Torque control (analog command)

Position control (pulse command)-——Speed control (analog command)

Position control (pulse command)——Torque control (analog command)

Torque control (analog command)--~~Speed control (analog command)

Internal position control (contact command)

Internal position control (contact command)+——Position control (pulse command)

Retain

o|lo|w|>|e|e|~|o|als|w|n|~|o

Full closed loop position control

Driver Adapter Power Supply

0 [ 220V Type
[ 1 ] seovype
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Factory | Effective

Code Name Setting Range | Unit Default Time

Reference

Attention:
1. 220V model must set Pn000.3 to 0, 380V model must set Pn000.3 to 1, After this
parameter is modified, you must perform the AF05 operation.

Fun_ctlon _ Select 4.0000~1264 4.0000 POV\_/er-on
Basic Switch 2 again

30Bit 2ndBit IstBIt O Bit

Servo OFF and stopping method in case of alarm
0 “The motor is stopped by DB (Dynamic brake)

1| stop motor through DB, then disarm DB

2| Setthe motor to free state without using DB

| When The ServO Ts OFF. The motor T Slopped al T deceleralion peed of PRS2 When The speed T educed 1o PSZ3,
3| the motor is in DB state

1| When the servo is OFF e motor s stopped peed
the motor s in a free state

PNn001 0 | DB stop or free running stop (stop method is the same as 0-2 Settings of PA00L.).

1| Stop the motor with the st torque of Prd06 and enter the servo lock state.

2| Stop the motor at the set torque of Pi406 and then enter the free running stat.

3| Stop the motor with the set torque of Pi406, stop the motor, and then enter the DB state.

1| The Settorque of Prag5 and the deceleration of Prs22 are Used 1o STow down and stop the motor, and then eter
the servo lock state.

= | The Set torque of Pna0G and the deceleration of P22 aré used 10 sTow down and stop the motor, and then enter

5 | the free running state.

6 | Set the torque of Pn406, reduce the speed of Pi522 to slow down and stop the motor, and then enter the DB state.

AC power input: Input single-phase AC220V power from L1, L2, and L3 terminals

AC power input: Input three-phase AC220V power from L1, L2, and L3 terminals,

[ I

DC power input, input DC310V power from P+ and ©

0 | External 10 or communication enable servos

[ 1| mermat servois enablea |

Fun_ctlon _ Select 4.0000~8112 d.0000 POV\_/er—on
Basic Switch 3 again

4B 2nd Bt IStBI Oth Bit

d.0d

Speed/position control selection (T-REF assignment)

°

None T-REF assignment

Use the T-REF as an external analog torque limiting input

PCL and NCL are used as external torque limiting inputs

Torque control selection (V-REF

Pn002

[ 1 Use the absolute encoder as an absolute encoder |

0| Absolute encoder (17 bits per turn, 16 bits for multiple turns)
1| Absolute encoder (17 bits per tum, 131072 resolution)

2| Magnetic encoder with dart line (5000ppr, 20000 resolution)

3| Tama River provincial line encoder (2500ppr, 10000 resolution)

4| Sharp eagle dart line encoder (S000ppr, 20000 resolution)
6 | Rotary transformer type encoder(4096ppr, 16384 resolution)
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. . Facto! Effective
Code Name Setting Range Unit ry X Reference
Default Time
Function ~ Select Power-on
. . b.0000~1111 b.0011 .
Basic switch 4 again
b 3rd Bit 2nd Bit 1stBit Oth Bit
Positive side drive prohibited (POT) signal valid
Positive side drive prohibited (POT) signal invalid.
Pn003
0 | Reverse side drive prohibited (NOT) signal valid.
1| Reverse side drive prohibited (NOT) signal invalid.
Drive disable(overrange) Alarm selection
0 | POT/NOT Any unit direction input, the drive does not alarm.
1 POT/NOT Input in any unit direction, Err.35 will occur (driver forbid input protection).
Z pulse signal output is reversed
0 Z Pulse signal output is not reversed
1 Z Pulse signal output is reversed
Function Select Basic Power-on
- b.0000~0011 b.0001 .
switch 5 again
3rd Bit 2nd Bit 1st Bit Oth Bit
Rotation resolution selection
0 The rotation resolution is 12bit, that is, the number of pulses per turn is 4096.
1 The rotation resolution is 14bit, that is, the number of pulses per turn is 16384.
Pn004

0 Normal anti-jamming level

1 Maximum anti-jamming level

PWM carrier frequency

0 High-frequency carrier

1 Low-frequency carrier.High power driver, low frequency carrier is recommended.
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Code

Name

Setting
Range

Unit

Factory
Default

Effective
Time

Reference

Pn005

Function  Select
Basic switch 6

d.0000~5044

d.3022

Immediately

3rd Bit 2nd Bit 1st Bit 0th Bit

Response level of the speed command

0~4'| The higher the value, the slower the response level to the command.

Response level for velocity feedback

The larger the value, the slower the response level to the speed feedback.

0~5( The larger the value, the less sensitive the E.29 alarm. When the value is 5, E.29 is invalid

Pn006

Retain

Pn007

Function  Select
Basic switch 8

d.0000~1211

d.0000

Power-on
again

3rd Bit 2nd Bit 1st Bit 0th Bit

d.Ll 0]

Alarm when the battery is low

Set the battery low (less than 3.1V) to alarm  (E.61)

l 1 | Set the battery low (less than 3.1V) to alarm  (A.97)

Absolute value encoder multi-turn data overflow alarm

E.58 alarm is generated when the absolute value encoder multi-turn data overflow.

l 1 | Absolute encoder multi-turn data overflow does not generate alarm,

l

Warning Checl elect

0 | Detection warning, does not affect motor operation. It only stops when the alarm is raised.

1| Do not detection warning.

Detection warning, Motor stop running, in the enable state, output warning signal. (Valid under
position control only).

iver and motor model matching alarm s¢

jon

0| When the drive and motor model (Pn012) do not match, an E.67 alarm is generated.

1 | Noalarm is generated when the driver and motor type (Pn012) do not match.

Pn008

Retain
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. . Facto Effective
Code Name Setting Range | Unit ry . Reference
Default Time
Function ~ Select Power-on
. . b.0000~1111 b.0000 .
Basic switch 10 again
3rd Bit 2nd Bit 1st Bit Oth Bit
Brake resistance and loop detection
Detect: If a fault is detected, 1.17 appears
l 1 | Do not detect
Pn009 Brake resistance selection
Use the internal brake resistance of the driver
l 1 | Use an external brake resistor. Please set the correct brake resistance parameters (Pn537. Pn538) ‘
Power module temperature detection
0 | The power module temperature is not detected.
l 1 | The power module temperature detection (only available for 380V drivers). ‘
Motor temperature detection
0 | Motor temperature is not detected.
l 1 | Detect motor temperature (only for some motors). ‘
Function ~ Select .
. . d.0000~9953 d.0021 | Immediately
Basic switch 11
3rdBit 2ndBit 1stBit Oh Bit
Velocity filtering level
0~3 The larger the value, the longer the speed detection time. In some cases, increasing or decreasing the value can
* | improve the gain and reduce the vibration
Pn010 Simulate instruction input delay
ghe \arcger the value, the larger the sampling delay of the analog instruction, but the higher the measurement
ICCUra
Regenerative discharge resistance load rate selection
The larger the value, the longer the overload time.
Motor overload level setting
0~9 | The larger the value, the longer the overload time.
; Power-on
Retain 0~5 2 :
Pn011 again
Please refer to
Section 1.3 for
motor model
selection.  The
. Power-on
Pn012 | drive and motor 0~59 5012 again
models must 9
match operation.
Modify this
parameter.
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. . Facto Effective
Code Name Setting Range [ Unit ry . Reference
Default Time
Then you must
perform the Fn05
operation.
Pn013 | Retain
Initial displa Power-on
b pay 0~50 50 _
numoer again
Pn014  ["Please view the monitoring content. If the value is set to 50, the status code is displayed.
If the value is set to a non-50 value, the initial content displayed is the content
corresponding to the monitoring number.
RS485
Pn015 | communication 1~31 1 Immediately
address
RS485
communication .
function d.0000~1096 d.0002 Immediately
selection switch
3rd Bit 2nd Bit 1st Bit Oth Bit
n.C] O] O O]
RS485 communication rate
0 2400bps
1 4800bps
2 9600bps
3 | 19200bps
4 38400bps
5 57600bps
6 115200bps
i ]
0 8, N, 1 (Modbus Protocol, RTU Model)
Pn016 1 8, N, 2 (Modbus Protocol, RTU Model)
2 | 8, E, 1 (ModbusProtocol, RTU Model)
3 8, O, 1 (Modbus Protocol, RTU Model)
4 7, N, 2 (Modbus Protocol, ASCII Model)
5 7, E, 1 (Modbus Protocol, ASCII Model)
6 7, O, 1 (Modbus Protocol, ASCII Model)
7 8, N, 2 (Modbus Protocol, ASCII Model)
8, E, 1 (Modbus Protocol, ASCII Model)
9 8, O, 1 (Modbus Protocol. ASCII Model>
0 | Do not save
l 1 |Save ‘
Communication data equivalent
0 | The internal speed and internal torque are ordinary equivalent, the speed is 1rpm, and the torque is 1% rated torque.|
l 1 | 0.1 equivalent, PA307 and other internal speed is 0.1rpm, PA414 and other internal torque is 0.1% rated torque. ‘
Pn017 | Retain 1~127 1
Pn018 | Retain d.0000~0006 d.0003
Pn019 | Retain
Pn020 | Retain
Analo output .
\nalog  outpUt 4 h900~0011 d.0000 | Immediately
Pn021 | signal selection
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. . Factory Effective
Code Name Setting Range [ Unit Default Time Reference
3rd Bit 2nd Bit 1stBit Oth Bit
dOoonon
0| Motor feedback speed
1| Motor feedback torque
Analog output voltage is reversed
0 | Voltage is not inverted
L | Voltage s inverted
Pn022 | Retain
Analog - voltage | o cocag 0 Immediately
output gain
The corresponding relationship is as follows:
Parameter . \Voltage calculation method when
Pn023 Analog output data: speed Pn0230
500rpm output 1V voltage, - or spee
0 1000rpm output -2V voltage | Output voltage :MO;T;Zd
500 500rpm output 1V voltage .
Output voltage unit: \olts
1000 1000rpm output 1V voltage ]
250 500rpm output 2V voltage Motor speed unit: rpm
Pn023 Parameter | A ot data: speed | Voltage calculation method when
Pn023 g outp -SP Pn023+#0
100% torque output 3V
0 voltage, -100%  torque
output -3V voltage.
100% torque output 3V
333 voltage, -100% torque | Output voltage =%
output -3V voltage. .
100% torque output 4.5V | Output voltage unit: \olts
222 voltage, -50% torque output "
-2.25V voltage. Motor speed unit: rpm
100% torque output 1.5V
666 voltage, -200% torque
output -3V voltage.
Analog voltage
output zero | -8000~-8000 mV 0 Immediately
Pn024 | correction
Use Pn024 to calibrate the output voltage to the zero of the set value.
Function ~ Select .
pro25 | Basic switch 12 b.0000~0012 | | b.0000 | Immediately
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Code Name Setting Unit Al Effgctwe Reference
Range Default Time
3rd Bit 2nd Bit 1st Bit Oth Bit
Meain circuit input power alarm
After power-on, if there is a strong power input, there is no strong power within 15 in the middle of the alarm.
[ 1 [ No strong input will not alarm.
—
First  position .
P 1~1000 1/s 40 Immediately
loop gain
pPn10o | Determines the responsiveness of the position control system.
Set a larger position loop gain value to shorten the positioning time.
However, if the setting is too large, it may cause vibration, so pay attention to it when
modifying it.
First speed .
. P 1~3000 Hz 40 Immediately
loop gain
Determines the speed loop response characteristics.
Pn101 In order to increase the gain of the position loop and improve the responsiveness of the
whole servo system, it is necessary to increase the setting of the gain of the speed loop.
However, if the setting is too large, it may cause vibration, so pay attention to it when
modifying it.
First  velocity
loop integral 1~2000 0.1 ms 200 Immediately
PN102 time constant
n Set the velocity loop integral time constant.
The smaller the setting value, the greater the integration effect and the stronger the anti-
disturbance ability, but too large a setting may cause vibration.
First —speed | 01000 | 0.01ms 0 Immediately
detection filter
Pn103 [~After the speed detection, the time constant of the low-pass filter can be set.
If the setting value is large, the time constant is also large, and although the motor noise
can be reduced, the responsiveness will also decrease.
First  torque
fior A€ 1 o~1000 | 0.01ms 50 Immediately
Sets the time constant of the first-order lag filter inserted into the torque instruction
Pn104 | section.
Vibration due to twisted resonance can be controlled.
If the setting value is large, the time constant is also large, and although the motor noise
can be reduced, the responsiveness will also decrease.
second
Pn105 | position loop | 1~1000 /s 40 Immediately
gain
PN106 fggg”gdams"eed 1~3000 | 1Hz 80 Immediately
Second
PN107 ‘I’rft'eogr';}’ :f’r?]g 1~2000 | 0.1ms 400 Immediately
constant
PN108 ﬁgfe"cr:fjon Sfﬂfgf 0~1000 | 0.01ms 0 Immediately
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i . F Effecti
Code Name sSetting Unit actory gctlve Reference
Range Default Time
Pn109 |Second torque filter 0~1000 [0.01ms 20 Immediately
\Velocity feedforward gain | 0~100 % 0 Immediately
pn11o [In the speed control instruction calculated from the internal position instruction, the value
multiplied by the ratio of this parameter is added to the speed instruction from the position
lcontrol processing.
Pnill \Velocity feedforward filter | 0~1000 |0.1m5 | 0 |Immediately |
Set the time constant of the first order lag filter required for the speed feedforward input.
Percentage  of  torque | , .
P11z ffeedforward 0~100 % 0 Immediately
IThe amount of torque feedforward applied according to the value of inertia of Pn118.
[Torque feedforward | _ .
Pn 113 ercentage 0~1000 [0.01ms 0 Immediately
Pn 114 [Torque feedforward filter |0~1000 | 0.1% 0 Immediately
Friction ~ compensation |, __ .
Pn 115 ksmoothing constant 0~1000 | 0.1% 0 Immediately
Friction ~ compensation |, __ .
Pn116 |k rechold speed 0~-3000 [0.1rpm 100  |[Immediately
Pn 117 [Retain
Ratio of inertias 0~5000 1% 0 Immediately
Set the corresponding motor rotor inertia and load inertia ratio.
Pn 118 |Pn118 = (Load inertia / Rotor inertia) x100 [ % |
This parameter is invalid for real-time automatic gain adjustment. For example, if this
arameter is set to 500, the load inertia is 5 times the motor inertia.
Pn 119 [Retain 0~32767 | 0.1ms 0
Gain class application |d.0000~ .
selection switch 1 0034 d.0000  Immediately
3rd Bit 2nd Bit 1st Bit Oth Bit
dil 0[]
Mode switch condition select
0 | Conditional on internal torque instruction (value set:Pn121).
1| Conditional on speed instruction (value set:Pn122).
2| Conditional on acceleration (value set:Pn123).
Pn 120 3| Conditional on position deviation pulse (value set:Pn124).
4| None Mode switch function.
Mode switch (Torque -
Pn121 instruction) 0~300 1% 200  [Immediately
Mode switch . .
Pn122 speed command) 0~3000 [1min-1 0 Immediately
Mode switch .
Pni23 " cceleration) 0~65535 |10rpm 0 Immediately
Mode switch (position |, __ .
Pn124 deviation) 0~65535 0 Immediately
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in . F Effective
Code Name setting Unit actory ?Ct ¢ Reference
Range Default Time
Gain class application [d.0000~0092 d.0000  [Immediately
select switch 2
3rd Bit 2nd Bit 1st Bit Oth Bit
h selection switch
0 | No gain switching is used.
1 | Manually switch the gain function.
e s e ity
switches from the second gain to the first gain.
Pn12s
1 | Positioning complete signal OFF.
2 | Approach signal (NEAR) ON.
3| Approach signal (NEAR) OFF.
4 | Position instruction filter output =0, and instruction pulse input OFF.
5 | Approach signal (NEAR) OFF.
6 | Torque instruction greater than Pn126 value.
7 | Speed instruction is greater than Pn127 value.
8 | Speed instruction change is greater than the Pn128 value.
9 | Position deviation is greater than Pn129.
—
—
pnige | GAn switching level |, .., 1% 200 [mmediately
(Torque command )
pni7 | Gan switching level §) o0, 1 min-1 100 |Immediately
(speed command)
Gain switching
Pn128 | level(Speed command [0~65535 10rpm/s 10000 mmediately
change)
Pn129 | Gain switching class  |0~65535 lpulse 100 Immediately
Pn130 | Gain switching time 1 |0~10000 0.1ms 10 Immediately
Pn131 | Gain switching time 2 |0~10000 0.1ms 10 Immediately
Pn132 Sﬂglswmh'”g Walt {10000 0.1ms 10 [mmediately
Pn133 S;'gzsw'mh'”g Walt {10000 0.1ms 10 [mmediately
Pn134 | Retain 0~10000 0
Pn136 | Retain
Pn137 | Retain 0~500 50
Pn138 | Retain 0~5000 0
Pn139 | Retain 0~10 0
Pn140 | Retain 0~5000 0
Pnl41 | Retain 0~100 0
Pn142 | Retain
PNn200 Position control [d.0000~1232 d.0000  [Power-on
function switch 1 fgain
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Code

Name Setting Range

Unit

Effective
Time

Factory

Default Reference

3rd Bit 2nd Bit 1st Bit Oth Bit

0 [ symbol + P ulse

1 | cwscew

2 Phase A + Phase B (4x)

signal inversion operation

0 | PULS and SIGN are not reversed.

1 | PULS s not reversed SIGN s reversed

2 | PULS is reversed SIGN is not reversed.

3 | PULS and SIGN are reversed,

0 Servo OFF and clear position deviation pulse when alarm occurs.

cleared)

|| Does not clear position deviation pulse (can orily be cleared by CLR signal, Tock State of O state vall also be

2| Position deviation pulse is cleared only when alarm occurs.

Pulse input channel selection

0 PULSH. SIGNH input (Low speed pulse channel )

[ [ 7ot st npu crigh pee ot e |

Pn201

Position  control d.0000~3177

function switch 2

d.0000 Power-on

again

3rd Bit 2nd Bit 1t Bit Oth Bit

Low speed pulse input channel filtering level

fitering funcion.

"The larger the vlle, he onge th filering time and the lowe the pulSe IApULCUtTT frequenicy. 0 Indicates tat there 1 o

High speed pulse input channel filtering level

fiterng funcion,

7 | The larger the valu, tr longr the fiering tm and the o the pulse input culof frequency. O idicaestat tere i no

Split pulse output logic inversion
Not reversed

[ 1 IRevevsed

0| Donotexpand. The 2 pulse width o the communication encoderis 1 A pulse width of th PG frequency
division, that i, the smaller the PA210, the wider the Z pulse.

1 Expand. After this parameter is set for non-communication encoders, the Z pulse width s the A pulse width of PG

The relationship between the value of Pn201.0 and the input pulse cutoff frequency is

shown in the following table:

Cut-off Frequency

[Pn201.0] (KHZ)

Remarks

0 500

340

170

80

40

20

10

N[~ |lw|N |-

5

Look at the dnl4 instruction pulse
frequency and set the value of
[Pn201.0]. The maximum value
displayed by dn14 must be in the cutoff
frequency (KHZ) range.

-153-



. .| Facto Effective
Code Name Setting Range  [Unit ry . Reference
Default Time
Position control .
. . d.0000~9112 d.0000 Immediately
function switch 3
3rd Bit 2nd Bit 1st Bit Oth Bit
Positioning signal (COIN) output condition
0 | Output when the absolute value of position deviation is less than the positioning completion amplitude (Pn525).
1 "When the absolute value of position deviation is less than the positioning completion amplitude (Pn525) and the filtered
2 D%& S less than the positioning completion amplitude (Pn525) and the position
instruction is 0.
Pn202
Use the external nPut 10 signal C-MOD to switch the internal and external position closed-100p.
(0; external closed-loop; 1: Internal closed loop).
he internal and extemal position closEd-] Inup switching is performed when the electronic gear is switched
(gear 1: external closed-loop; Other: Internal closed loop).
Stuck pulse in full closed loop mode
09 (Tueealn‘le;r::e;al Cloxség m;;n;n{l)nm:' nls"E‘em(;lo;;Iz»;ve:;“;cg)ls ‘performed when the electronic gear is switched
Position control Power-on
Pn203 | fnction switc 4 d.0000~0022 d.0000 aqain
g
Pn204 | Retain
First electron tooth .
Pn205 | ratio 0~65535 1 Immediately
Refer to Pn206.
Low electronic
tooth ) 0~65535 1 Immediately
ratio( denominator)
1. When Pn206 or Pn226 is not 0, the first electronic gear molecule = (Pn225x10000 +
Pn205), the electronic gear denominator = (Pn226x10000 + Pn206); Similarly, the second
electron gear molecule = (Pn227x10000 + Pn207), the third electron gear molecule =
(Pn228x10000 + Pn208), and the fourth electron gear molecule = (Pn229x10000 +
Pn209).
2. When Pn206 and Pn226 are 0, the number of instruction pulses per rotation 1=
(Pn225x10000 + Pn205), equivalent to the number of instruction pulses per rotation 1 of
the motor is (Pn225x10000 + Pn205); Similarly, the number of instruction pulses per
revolution 2= (Pn227x10000 + Pn207).
Pn206 | Inthisway, the driver automatically calculates the electronic gear according to the encoder

type.
Pn206 Pn226 Instruction Frequency Division Processing
Position
-0 -0 Pulse Input Encoder Resolution Instruction
- - Pn225 X 10000 +Pn 205
#0 =0 Positi
s o Pulse Input Pn225 X 10000 +Pn205 | pmeruction
Pn226 X 10000 +Pn206

#0 #0
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in . F Effectiv
Code Name Setting Unit actory ?Ct ¢ Reference
Range Default Time
Second electron number .
ratio low (molecule) 0~65535 1 Immediately
The electron gear molecule (Pn205\Pn207\Pn208\Pn209) can be selected by external 10
with the denominator (Pn206) unchanged. Before use, the input 10 should be defined as
the instruction frequency division frequency multiplier switch 0\1 (DIVO\ DIV1). Select
the electronic gear according to DIVO, DIV1 combination.
DIV1 | DIVO Instruction Frequency Division Processing
Pulse Input Pn205 o
0 0 — " TPz |
Position
PNn207 Pulse Input Pn207 Instruction o
n 0 1 Pn206
Pulse Input Pn208 o onon
1 0 Pn206 I :
Pulse Input Pn209 rr?:‘i;'ig?ion
1 1 ’ PNn206 ’
Note:
1. "0" indicates that the signal is invalid, "1" indicates that the signal is valid.
2. When using, please switch the electronic gear ratio when there is no pulse
input, otherwise it may cause inaccurate pulse.
Third electron number .
Pn208 | ,atio low (molecule) 0~65535 1 Immediately
Fourth electron number .
Pn209 ratio low (molecule) 0~65535 1 Immediately
Encoder frequency Power-on
dividing pulse number 16~16384 [1P/Rev 16384 again
1. Set the pulse output resolution with the number of output pulses per rotation of OA and
OB respectively. If set to 1000, the motor rotates one circle, the output OA pulse number
is 1000, and the output OB pulse number is 1000.
Pn210 | 2. when the Pn210 value is set to exceed the number of encoder lines, its frequency
division value is the number of encoder lines. If the Pn210 is set to a value greater than
5000 when using an incremental encoder of 5000ppr, the number of frequency dividing
pulses is 5000.
3. The Z pulse width of the communication encoder is an A pulse width, that is, the smaller
the value of Pn210, the wider the OA width at the same speed, the wider the Z pulse.
External feedback .
grating ruler molecule 0~-65535 | B | 0 Immediately |
Pn211 The molecule that sets the frequency dividing setting of the external feedback grating ruler.
When the set value is =0, the encoder resolution will be used as the molecule, and only
Pn212 can be set as the number of feedback pulses of the external grating ruler after one
rotation of the motor.
External feedback
grating ruler [ 1~65535 - 10000 Immediately
denominator
Pn212

Confirm the number of encoder feedback pulses per turn of the motor and the number of
external grating ruler pulses per turn of the motor. In order to make the following formula
work, set the external feedback ruler numerator (Pn211) and the external feedback ruler
denominator (Pn212).

-155-



Setting Factory Effective

Code Name Range Unit Default Time Reference
Set Pn211=0, encoder resolution times automatically set to molecular;

Example: the motor and the lead screw are directly connected, the lead screw pitch is
10mm, the feedback scale is lum/pulse, and the encoder resolution is 20000(5000ppr
encoder resolution is 20000 pulse; 17bit encoder resolution is 131072 pulse; 20bit encoder
is 1048576pulse).

Pn211[20000] _ Encoder resolution per motor rotation(pulse)

Pn212[10000] External feedback scale resolution per motor rotation(pulse)
Attention:
If this ratio is wrong, the position calculated by the driver from the encoder feedback pulse
and the position calculated by the external grating ruler pulse will be biased. This bias will
accumulate with the increase of the running distance, and the turn deviation overprotection
will be generated when the mixed deviation threshold (Pn217) is exceeded.

Pn213 | Retain
Position instruction

pra1q | 2cCeleration - and | o jaqq | g1 ms 0 | immediately
deceleration  time
parameter 1
Position instruction

pno1s | acceteration - and | o jqqq | g1 ms 0 | immediately
deceleration  time
parameter 2
Position instruction .

Pn216 L 0~500 0.1 ms 0 Immediately
averaging filter
Full closed loop
mixing deviation is | 0~65535 | 0.01round 10 Immediately
too large setting
Set the allowable error (mixing deviation) for the position of the motor (encoder) and the
position of the load (external grating ruler).

Pn217 | The unit is 0.01 laps of the servo motor, the default is 10, and the mixing deviation is 0.1
laps. This parameter varies according to the encoder resolution, for example, an encoder
with an encoder resolution of 20000 (5000ppr), the unit is 20000*0.1=2000pulse. When
the encoder resolution is 1048576 encoder (20bit), the unit is 1048576*0.1=104857pulse.
When this value =0, the mixing bias protection is invalid and the drive does not judge the
mixing error.

Full closed loop
mixed  deviation | 0~65535 100 Immediately
clear setting
The unit is the number of servomotor turns.
S Each time the incremental running distance exceeds the Pn218 value, the driver will
n

clear the accumulated mixing deviation value to zero, and the mixing deviation will be
accumulated again. When the set value is 0, the mixing deviation is not cleared.
Specification for Clearance of Mixed Deviations

The value set according to the Mixing deviation Clear setting (Pn218) clears the mixing
deviation at each rotation.
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. . Factory Effective
Code Name Setting Range Unit Default Time Reference
Excessive mixing deviation
Pn217 Exception protection (E.36)
Full closed loop l
mixing deviation
is too large
setting
Number of motor
revolutions
: Pn218 : Pn218 :
[ Full closed loop mixed deviation clear setting [ Full closed loop mixed deviation clear setting :
i >< >
The number of turns set by the full closed-loop mixing deviation clearing (Pn218) is detected by the encoder
feedback pulse.
Attention:
When using mixed bias Clear, be sure to set the mixed Bias Clear setting (Pn218) to an
appropriate value. If the Pn218 setting is too small, it may not be able to protect the
external feedback ruler from abnormal actions caused by connection errors.
When used, the mechanical structure should pay full attention to the setting of limit sensors
and other safety aspects.
Pn219 | Retain
Pn220 | Retain
Pn221 | Retain
First  electronic
tooth ratio is high 0~32767 x10000 0 Immediately
Pn225 | (molecule)
Refer to Pn206.
High electronic
tooth ratio( 0~32767 x10000 0 Immediately
Pn226 | denominator)
Refer to Pn206.
Second electron
number ratio high 0~32767 x10000 0 Immediately
Pn227 | (molecule)
Refer to Pn206.
Third  electron
number ratio high 0~32767 x10000 0 Immediately
Pn228 | (molecule)
Refer to Pn206.
Fourth  electron
number ratio high 0~32767 x10000 0 Immediately
Pn229 | (molecule)
Refer to Pn206.
Speed  control Power-on
pn300 | function switch d.0000~1333 d.0200 again
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in . F Effective
Code Name Setting Unit actory ?Ct ¢ Reference
Range Default Time
Speed instruction filter form
0 | Linearfiltering
1 S curve
2 Once filtering
Manual load inertia detection running distance
0 1Round
1 2 Round
2 4 Round
3 8 Round
0 Use external 10 (ZEROSPD)Controls.
I;l Automatic (ignore ZEROSPD signal according to PA316 range as speed dead zone).
Speed 150~ | 0-01V/
Pn301 |instruction input rated 600 Immediately
; 30000 speed
lgain
ISpeed
Pn302 Jinstruction filter |0~1000 [ 0.1 ms 0 Immediately
time constant
pn3og [ommand linear 1o chno | 1ms 0 Immediately
facceleration time
pr3os [command linear 1o cono | 1ms 0 Immediately
deceleration time
ICommand type S
Pn305 Jjacceleration and |0~5000 | 1ms 0 Immediately
deceleration time
Pn306 JOG speed 0~5000 | 1min-1 | 500 Immediately
Pn307 [internal O speed 55%%% 1min-1 | 100 Immediately
-5000~ . .
Pn308 [Internal 1 speed 5000 1min-1 | 200 Immediately
-5000~ . .
Pn309 |internal 2 speed 5000 1min-1 | 300 Immediately
-5000~ . .
Pn310 [Internal 3 speed 5000 1min-1 | 400 Immediately
-5000~ . .
Pn311 (internal 4 speed 5000 1min-1 | 500 Immediately
-5000~ . .
Pn312 [internal 5 speed 5000 1min-1 | 600 Immediately
-5000~ . .
Pn313 |internal 6 speed 5000 1min-1 | 700 Immediately
-5000~ . .
Pn314 [internal 7 speed 5000 1min-1 | 800 Immediately
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i . F Effecti
Code Name Setting Unit actory <.ect|ve Reference
Range Default Time
ISpeed control |n.0000~n.0 0 | diatel
function switch 1 012 mmediately

3dBit 2ndBit 1stBit  Oth Bit

nO OO

Zero speed embedding function selection

0 | The zero-speed embedding signal is based on the seting of PN300.3. When effective, the speed nsiruciion is
forcibly set to 0,

After the zero-speed embedding signal is valid according to the setting of Pn300.3, the speed instruction is
forcibly setto 0. And when the actual speed of the motor becomes Pn316 (zero speed embedment level) below
switch to the position control, and change the position servo lock. When the zero-speed embedding signal is
invalid or the control mode i cut, the zero-speed embedding state is exited.

Pn315 According to the setting of Pn300.3, the zero-speed embedding signal stops at the deceleration speed of P522
after it s effective, and switches to position control when the actual speed of the motor is below Pn316(zero-

2| speed embedding level), and servo locks at the position. When the zero speed embedding signal is invalid o the
control mode is switched, the zero speed embedding state is exited. This stop mode is only suitable for
PN300.0=0

Instruction source selection of INSPD2=INSPD1=INSPD0=0 at internal contact speed

0 | The instruction source is the Pn307 parameter value.

[ 1 |Thems\mcnonsaurce.sanex\emalanamgmpm ]

Pn316 ezr‘f{geddmg Ievefpeed 1~2000 rpm 30 Immediately

IAcceleration and

deceleration unit
Pn317 [selection 0~3 - 0 Immediately

0: Ims 1: 2ms

2: 10ms 3: 100ms
Pn318 |Retain

: ) 01V

Pndgo [rovdue . INStUCtion |0 1000 | rated 30 | Immediately

putg torque

Torque input filter .
Pnd01  kire constant 0~1000 0.1ms 0 Immediately
Pn402 Eﬁqr}’tvard side torque | a4 1% 250 | Immediately
Pn403 m{frse side torque | a5 1% 250 | Immediately
Pn404 fo‘;gﬁgrﬁnﬁ'i‘t’e external | 109 1% 100 | Immediately
Pn405 Eﬁ‘éﬁr:f"f]'ﬁe external | o100 | 1% 100 | Immediately
Pn406 E%ﬂg‘fﬂfﬁ’t L 1% 250 | Immediately
Pn407 foﬁzide is'ég"n':ml}’evge" 0~5000 |1min-1 | 1500 | Immediately
Pn408 |Retain

: , 01V

;I;]c;)rgtu gain instruction 10~1000 rated 30 Immediately

Pn409 torque

Under torque control, when the torque exceeds this value, the output signal "Consistent
Ispeed (VCMP)/torque arrival signal” is effective.
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Settin .| Facto Effective
Code Name g Unit i . Reference
Range Default Time
Pn410 |First notch filter frequency [50~2000 |1 Hz 2000 Immediately
pnary [t noteh o filterdy g 0 | immediately
lattenuation rate
S d tch  filt .
Pty [oCOnd - motehHET ey 2000 fLHz | 2000 | Immediately
frequency
pnag [econd  moteh ilter 1, 4 b 0 Immediately
lattenuation rate
Internal torque register 0 |-3000~3000 [1% 0 Immediately
Under torque control, when the external input 10 signal selects "Internal torque select 0
(INTor0)" or "Internal torque select 0 (INTor0)", and the two signals are not valid at the
same time, select the internal torque register mode. When Pn016.3=1 (0.1 equivalent), the
unit of this parameter is 0.1%, that is, when Pn414=100, the corresponding internal torque
Pral4 is 10% of the rated.
n INTorl INTor0 Torgue Control Instruction
Invalid Invalid External analog instruction
Invalid Valid Internal torque register 0
Valid Invalid Internal torque register 1
Valid Valid Internal torque register 2
Pn415 |Internal torque register 1~ |-3000~3000 [1% 0 Immediately
Pn416 |Internal torque register 2 |-3000~3000 [1% 0 Immediately
Pn417 |Retain
[Torque  control  basic |d.0000 ~ .
function switch 1 0011 d.0000 Immediately
3rdBit  2nd Bit 1stBit Oth Bit
d. 00
Deceleration control at speed limit in torque mode
No acceleration control at speed limit.
l 1 |Undermrquecomml‘Pn522isusedtodeceleratelhespeedIimil.
Pn418
Torque compensation function
0 | No torque compensation
Torque can be compensated under position or speed Control. Compensation command value
1 consistent with torque command input (analog input or internal torque register Pn414~Pn416).
Port _Dll Input  signal h~31 0 Immediately
iselection
pPn500 | [0] Servo Enable (S-ON)

[1] Control mode switching (C-MODE)
[2] Forward Drive Prohibition (POT)
[3] Negative drive Disable (NOT)
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Factory Effective

Default Time FECIETES

Code Name Setting Range | Unit

4] Deviation Counter Clearing (CLR)

5] Alarm Clearance (A-RST)

6] Pulse input INHIBIT

7] Zero Speed clamp (ZEROSPD)

8] Forward Torque Limit (PCL)

9] Negative Torque Limit (NCL)

10] GAIN

11] Origin Signal (ZPS)

12] CMDINV under internal position and velocity control

13] Instruction frequency division frequency multiplier switch 0 (DIVO0)
14] Command frequency division frequency multiplier Switch 1 (DIV1)
15] Internal command speed selection 0 (INSPDO)

16] Internal command Speed Selection 1 (INSPD1)

17] Internal Command Speed Selection 2 (INSPD2)

18] Internal position select 0 (INPOSO)

19] Internal Location Selection 1 (INPOS1)

20] Internal Location Selection 2 (INPOS2)

21] Internal Location Selection 3 (INPOS3)

22] Internal Position Trigger (PTRG)

23] Forward JOG operation under internal position control (P-POS)

24] Reverse JOG operation under internal position control (N-POS)

25] Internal position control next zero start (SHOME)

26] Stop signal under internal position control (PZERO)

28] Internal torque selection 0 (INTor0)

29] Internal torque Option 1 (INTorl)

30] Selection of incremental \ absolute operating mode under internal position control
(Pnbs)

[Other] invalid

Port DI2 Input

Pn501 | signal selection 0~31 1 Immediately

Same as Pn500

Port DI3 Input

Pn502 | _signal selection 0~31 2 Immediately

Same as Pn500

Port DI4 Input

Pn503 | signal selection 0~31 3 Immediately

Same as Pn500

Port DI5 Input

. . 0~31 4 Immediately
Pn504 | signal selection

Same as Pn500

Port DI6 Input

. . 0~31 5 Immediately
Pn505 | signal selection

Same as Pn500

Port DI7 Input

Pn506 | signal selection 0~31 6 Immediately

Same as Pn500

Port DI8 Input

. . 0~31 7 Immediately
Pn507 signal selection

Same as Pn500

Input signal mode

b.0000~1111 b.0000 | Immediately
Pn508 | select 1
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Setting Unit Factory Effective

Range Default Time R

Code Name

3rdBit 2nd Bit IstBit Oth Bit

Signal L level active

Signal H level active (optocoupler no conduction).

Signal L level active

Signal H level active no

0 Signal L level active

1 Signal H level active no ‘

Note: When Pn508 (address is 01FC H) is modified through communication, data is
written in hexadecimal format, for example: b.1111=(0x1111)H=163+162+161+160.

Input signal mode is

selected 2 b.0000~1111 b.0000 | Immediately

3rdBit 2ndBit 1stBit Oth Bit

DIS input signal shape selection
Signal L level active (optocoupler conduction).

[ 1 |SlgnalHIevelactlve(uplocouplevnoconducuon)v

DI6 input signal shape selection
Signal L level active (optocoupler conduction).

Pn509 Signal H level active (optocoupler no conduction).
DI7 input signal shape selection
Signal L level active
1 Signal H level active (optocoupler no conduction). ‘
DI8 input signal shape selection
0 Signal L level active
[ 1 | Signal H level active (optocoupler no conduction). ‘
Note: When modifying Pn509 (address is 01FD H) through communication, data is
written in hexadecimal format, for example: b.1111=(0x1111)H=163+162+161+160.
Output signal shape
selection
h.0000~DD .
Pn510 [ Except for alarm DD h.3210 | Immediately
pins CN2-7, CN2-
6(ALM+, ALM-).
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Setting . Factory S
Code Name Unit Effective Time [Reference
Range Default
All output pins can be
assigned signals by
parameter setting.
3rdBit 2nd Bit IstBit Oth Bit
DO1 output signal selection
0 | ALarm signal output (ALM)
1 | Positioning complete(COIN): Position deviation pulse less than Pn525.
2 |Z pulseé:nll?’c(or signal(CZ): encoder origin signal output, Pn003.3 can be reversed, Pn201.3 can
ne
3 | External brake release signal: Adjust Pn518 as needed
4 | Servo ready(S-RDY): Servo detection no alarm This signal is valid.
5 | Consistent speed output(VCMP): This signal is valid if the speed error is less than Pn517.
6 | Motor rotation detection(TGON): motor speed exceeds Pn516 This signal is valid
7 | Torque limit signal(TLC): load torque reaches Pnd02 or Pn403 torque limit value.
8 | Zero speed detection signal(ZSP): the motor speed is less than Pn515 this signal is effective.
9 | Warning output( WARM).
A | Under internal position control, the origin regression completes the signal(HOME).
B | Under internal position control, position command completes signal(CMD-OK).
C | Under internal position control, position and command complete signals(MC-OK).
D Torque arrival(TREACH): Load torque exceeds Pn404 value.
DO2 output signal selection
0~~D| Same as DO1 signal distribution.
DO3 output signal selection
0~D| Same as DO1 signal distribution.
DO4 output signal
0 Same as DO1 signal distribution.
Output  signal is | b.0000~1 .
b.0000 Immediately
reversed 111
3Bit 2ndBit IstBit Oth Bit
DO1 input signal shape selection
When the ERR signal is effective (that is, when the alarm is generated), the corresponding output optocoupler is turned off;
When there is no alarm, the optocoupler is switched on.
When the ERR signal is effective (that is, when the alarm is generated), the corresponding output optocoupler s switched
On; When there is no alarm, the optocoupler is turned off.
P n511 When the DO2 signal is effective, the corresponding output optocoupler is on. When the DO2 signal is invalid, the
optocoupler is turned off.

When the DOZ signal s effective, the corresponing output optocoupler is turned off, When the DO2 signal is invalid, the
Optocoupler condts.

DO3 input signal shape selection

0 | When the DOS signa is ffective, the corresponding output optocoupler is on. When the DO3 signal is invalid, the
optocoupler is turhed off.

1 When the DO3 signal is effective, the corresponding output optocoupler is turned off; When the DO3 signal is invalid, the

Optocoupler conducts,

DO4 input signal shape selection
([ When the DO signal i effective, the corresponding output optocoupler is on. When the DO4 signal i invalid, the
optocoupler is turned off.

1 [ When tre DO gl efeciv,theconesponding output optocoupler i wned of;When the DO ignil s invali, e
Optocoupler conducts.
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Code Name sSetting Unit Factory Effgctwe Reference
Range Default Time

Pn512 [Input signal filtering time  |J1~1000  [lms 10 Immediately
Serial encoder .

PNn513 L ommunication alarm time  [L~~100 0.1ms 10 Immediately

Pn514 [Retain

Pn515 [Zero fixed value 0~3000 |1 min-1 10 Immediately

Pn516 [Rotate the check out value  [1~3000  [1L min-1 20 Immediately
[Simultaneous signal . .

PNn517 Hetection width 1~100 1 min-1 10 Immediately
Brake command - Servo .

Pn518 |5ep delay time 0~500 1 ms 100 Immediately
Brake command operatin . .

PN519 Lced limit Peraling 1000 [t min-1 100 [Immediately
IServo OFF- brake .

Pn520 Lommand wait time 100~1000 [1 ms 500 Immediately
Instant ~ power  failure .

Pn521 holding time 40~800 lms 60 Immediately
Servo ON position
deviation is too large alarm

alue (ERR) servo OFF stop

deceleration.

If this parameter is set to

1000, it means that the

Imotor  takes 1000ms to .

Pn522 i elerate from 1000rpm to 0~5000 |lms 100 Immediately
Orpm when it is stopped. Set
to 200 indicates that the
time taken by the motor to
decelerate from 2000rpm to
Orpm  when stopped is
200ms*2=400ms

Pn523 [Servo OFF Stop threshold  [20~2000 |rpm 50 Immediately

Pn525 \?V(i)glttl:onmg completion |0~65535  jpulse 10 Immediately

Pn526 [NEAR signal width 0~65535  Mpulse 1000  [Immediately
Excessive position
deviation when servo ON [1~65535  [0.01r 300 Immediately
warning value (WARN)

Pn527 [The unit is 0.01 circle of servo motor. Depending on the resolution of the encoder, for
example, encoder with 5000ppr (resolution 5000*4), then the unit is
5000*4*0.01=200pulse, when the warning value is set to 200, the position deviation is too
large warning value 200*200=40000 pulse.

IServo ON position
Pr528 deviation is too large alarm [1~65535  [0.01r 500 Immediately
n alue (ERR)
Ditto
Speed  deviation alarm .

PNn529 Hetection time [20~2000  |lms 300 Immediately
Speed  deviation  alarm .
threshold level 0~10 5 Immediately

Pn530

If the speed deviation exceed
loccurs.

s this threshold, E.28 (excessive speed deviation protection)

When the set value is 10, no excessive speed deviation protection is detected.

Pn531

Overload warning value |5~100 | %

| 50

[Immediately |
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in . F Effectiv
Code Name Setting Unit actory ?Ct ¢ Reference
Range Default Time
Pn532 | Speed increment threshold | 0~1000 Rpm 0 Immediately
Pn533 | Alarm clear input Settings 0~3 0 Immediately
Main power off detection 100~ .
time 2000 1ms 2000 Immediately
Pn534  I"Set the time required for detecting the mains interruption when the mains interruption
status persists.
When set to 2000, the main power off detection is invalid.
Special control switch 1 bjfff b.0000 Immediately
3dBit 2ndBit 1stBit OthBit
b.[1 0] 0[]
ADC detection
0 | ADC detection after power-on.
1| ADC does not detect after power-on.
Pn535
Torque treatment
0 [ Torque is not treated.
1| The torque limit at stop is Pn04, Pn405.
pssg | ump lift weatment high |, 5o |y, 5 | Immediately
pressure compensation
PN537 Remstanc_e of the external 5200 | ohm 30 Power—on
regenerative resistor again
Pn538 Ext_ernal re_generatlve 20~ Watt 60 Power-on
resistance capacity 3000 again
Pump lift treatment low .
Pn542 . -20~20 \% 5 Immediately
pressure compensation
IGBT . temperature -20~20 T 0 Immediately
Pn543 | compensation
Driver temperature correction amplitude with IGBT temperature sampling.
Dynamic  braking (DB | __ 0.1m .
pns4a | braking) on time 0~1000 s 500 Immediately
Pn545 | Servo preparation time 0~1000 ms 30 Immediately
Internal  position mode | h.0000 .
pn700 | switch 1 ~FF22 h.1002 | Immediately
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. . Factory Effective
Code Name Setting Range  [Unit Default Time Reference
3rd Bit 2nd Bit 1t Bit Oth Bit
Position change mode
0 The external 10 signal (INPOS) selects the position segment and the external 10 signal (PTRG) triggers the motion.
1 The external 10 signal (PTRG) triggers the motion, and the position segment cycles.
2 Internal timing loop running position segment.
0 Incremental position.
1| Absolute position.
2 Use external 10 (Pabs) to select incremental or absolute position operation.
Loop running position Start
0~F | Select Location Start.
End of loop running position
0~F | Select location end.
Internal ition 0 L .
Pn701 ner.na position & Low h.0000~FFFF | pulse h.4E20 | Immediately
16 bits
Internal ition 0 high
pn702 | ormal POSION BIGN |y ho00~ FrFF h.0000 | Immediately
16 bits
Internal position 1 Low
Pn703 . P h.0000~FFFF | pulse h.9C40 [ Immediately
16 bits
Internal ition 1 high
Pn704 | lormal POSION LRGN |y ho00~ FrFF h.0000 | Immediately
16 bits
Internal position 2 Low .
Pn705 . P h.0000~FFFF | pulse h.EA60 [ Immediately
16 bits
Internal position 2 high .
Pn706 . P g h.0000~FFFF h.0000 | Immediately
16 bits
Internal position 3 Low
Pn707 . P h.0000~FFFF | pulse h.3881 | Immediately
16 bits
Internal ition 3 high
pn70g | onal POSION STIGN |y ho00 FrFF h.0001 | Immediately
16 bits
Internal ition 4 L
Pn709 | oAl POSINON & LOW ) h000~FFFF | pulse | h.86A0 | Immediately
16 bits
Internal ition 4 high .
pn710 | o el POSION ARG |y h600 FrFF h.0001 | Immediately
16 bits
Internal ition 5 Li .
Pn711 1%?:61 position ' Low h.0000~FFFF | pulse h.D4CO | Immediately
its
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Code Name Setting Range  [Unit E%?;%'i{ Ef.lf.?give Reference
P71z i RO | oooo~FrE h0001 | Immediately
Pn713 'L";afnl"gbi‘t’ss“m" 6| hoooo~FFFF | puse | h22E0 | immediately
Pn714 L’;gﬁ:"l%'bifs‘)sm‘)" 6 | h.oooo~rrrr h.0002 | Immediately
pn71s [emal POSION 71 oooo~FFFF | pulse | h7100 | Immediately
PN716 :{;;{"l‘gbig‘”“i"“ 7| h.0000~FFFF h.0002 | Immediately
pn7ay ntemal position 8 | oooo~FFFF | pulse | h.BF20 | Immediately
Pn718 :]'}g;{"l%'bifs"s““’“ 8 | h.oooo~FFFF h.0002 | Immediately
pn71g ntermal Position 9| ooo~FFFF | pulse | hOD4O | Immediately
PN720 L’;;‘;r"l"gbifs"sm"“ 9| h.0000~FFFF h.0003 | Immediately
pn721 [Iemal position 101, o000~ FrrF | puke | h5B6O | Immediately
Pn722 L’;;eh”l%'bﬁgsm"" 10 | 1, 0000~FFFF h.0003 | Immediately
pn7z3 [ntemal position 111 000~ FFFF | pulse | h.A980 | Immediately
Pn724 :]';g;]r"l%'biptgsm"” 11| h.0000~FFFF h.0003 | Immediately
pn72s [Imemal position 124, o000~ FreF | puke | hF7AO | Immeditely
PN726 :]';;ehml%'bﬁgsm"" 1211, 0000~FFFF h.0003 | Immediately
pn7zy [ntermal position 13| 5000~ FFFF | pulse | h.4500 | Immediately
Pn728 L’;;‘;{"l%'bﬁgs“i"" 13 | 1 0000~FFFF h.0004 | Immediately
pn7zg [INtermal position 141 go00~FFFF | pulse | h.93E0 | Immediately
PN730 :]';gi]”‘l"gbiptgsm"“ 141 1 0000~FFFF h.0004 | Immediately
pn7ay [Imemal position 151 ooo0~FrrF | pulke | h.E200 | Immediately
Pn732 L’;;eh”l%'bﬁgsm"" 15 | 0000~FFFF h.0004 | Immediately
Pn733 ;’;teegga' position 0 0-5000 [1min-1 | 100 | immediately
Pn734 L’;gegga' position 1 0-5000 [1min-l | 100 |Immediately
Pn735 Lgfgga' position - 2 0~5000 | 1min-1 100 | Immediately
PN736 Lgfgga' position 3 0-5000 [1min-1 | 100 | immediately
Pn737 Lgteegga' position 4 0-5000 |1min-1 | 100 | immediately
Pn738 I;';teegga' position 5 0-5000 [1min-l | 100 |Immediately
Pn739 L’;gegga' position 6 0-5000 [1min-l | 100 |Immediately
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Code Name AR Unit Factory Eff«_actwe Reference
Range Default Time
Pn740 |internal position 7 speed 0~5000 |1 min-1 100 Immediately
Pn741 |internal position 8 speed 0~5000 |1 min-1 100 Immediately
Pn742 |internal position 9 speed 0~5000 |1 min-1 100 Immediately
Pn743 |internal position 10 speed 0~5000 |1 min-1 100 Immediately
Pn744 internal position 11 speed 0~5000 |1 min-1 100 Immediately
Pn745 |internal position 12 speed 0~5000 |1 min-1 100 Immediately
Pn746 |internal position 13 speed 0~5000 |1 min-1 100 Immediately
Pn747 [internal position 14 speed 0~5000 |1 min-1 100 Immediately
Pn748 |internal position 15 speed 0~5000 |1 min-1 100 Immediately
Internal position 0
Pn749 Accelerat_|on _and 0~500 ms 0 Immediately
deceleration time
arameter
Internal position 1
Pn750 Accelerat_|on f;\nd 0~500 ms 0 Immediately
deceleration time
arameter
Internal position 2
Pn751 Accelerat_|on f;\nd 0~500 ms 0 Immediately
deceleration time
arameter
Internal position 3
Pn752 Accelerat_|on f;\nd 0~500 ms 0 Immediately
deceleration time
arameter
Internal position 4
Pn753 Accelerat_|on f;\nd 0~500 ms 0 Immediately
deceleration time
arameter
Internal position 5
pn7sa fcceleration and | 4509 ms 0 | Immediately
deceleration time
arameter
Internal position 6
pn7ss [ cceleration and | 4509 ms 0 | Immediately
deceleration time
arameter
Internal position 7
Pn756 dAcceIerat_|on _and 0~500 ms 0 Immediately
eceleration time
arameter
Internal position 8
Pn757 dAcceIerat_|on _and 0~500 ms 0 Immediately
eceleration time
arameter
Internal  position 9
Pn758 dAecCc;elLergtig)nn t?nqg 0~500 ms 0 Immediately
arameter
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. . Factory Effective
Code Name Setting Range Unit Default Time Reference
Internal position 10
lAcceleration and .
Pn759 deceleration time 0~500 ms 0 Immediately
arameter
Internal position 11
lAcceleration and .
PNn760 |joceleration time 0~500 ms 0 Immediately
arameter
Internal position 12
lAcceleration and .
Pn761 deceleration time 0~500 ms 0 Immediately
arameter
Internal position 13
IAcceleration and .
Pn762 deceleration time 0~500 ms 0 Immediately
arameter
Internal position 14
lAcceleration and .
Pn763 deceleration time 0~500 ms 0 Immediately
arameter
Internal position 15
IAcceleration and .
PNn764 |ioceleration time 0~500 ms 0 Immediately
arameter
PN765 :i”ntfgna' position stop 0~65535 ms 1 Immediately
Pn766 | osion iNdICates oW | oo00—FrrF | pulse | h.0000 | Immediately
Position indicates .
Pn767 high 16 bits h.0000~FFFF h.0000 Immediately
Position control .
Pn768 under JOG speed 0~5000 rpm 100 Immediately
Internal position
increment  absolute 0~65535 - 200 Immediately
Imode selection
16 positions, expressed in binary, correspond to the following:
Position Position Position Position Position
segment 15 segment 14 segment 2 segment 1 segment 0
| BIT15 | BIT14 | BIT2 | BITL | BITO
Pn769 | When the corresponding BIT is 0, the segment runs in incremental mode. When the

corresponding BIT is 1, the segment runs in absolute mode.

Such a parameter

Pn769=4, the corresponding binary representation should be

00000000000000000100, only BIT2 is 1, then the position segment 2 is run in absolute
mode, the other segments are run in incremental mode.

Attention:

1. When this parameter is used, Pn700.1=0 is required, and no external 10 port Pnbs signal
is used (10 signal selection is 30: incremental \ absolute value operation mode selection under
internal position control (Pnbs).
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Settin . Facto . -
Code Name 9 Unit "Y' | Effective Time |[Reference
Range Default
Internal position .
. b.0000~1111 b.0000 Immediately
mode switch 2
3rd Bit 2nd Bit 1st Bit Oth Bit
o
0 | Use external signals PTRG trigger signals.
A change in the position selection signal(IPPOS0. INPOS1. INPOS3) triggers the operation.
Pn770 Trigger timing selection
n A ?zw trigger signal is received only after the current segment position is complete (CMD-OK signal is
valid).
A niew Tiext position trigger signal can also be received if the current segment running position s not
completed.
PZERO semiotic function
‘The operation is stopped. Under the zero or position node, the operation will stop immediately after this signal Is
effective.
Pause. Under the zero or position node, the operation will be suspended after the signal is valid, and the operation ‘
will continue after the signal is invalid.
Softwart ed
0 | Software limit cannot be enabled.
1 Software limit enabled. Pn779. Pn780 is a positive limit distance, Pn781, Pn782 is a negative limit distance.
Internal position .
. d.0000~1131 b.0000 Immediately
mode switch 3
3rd Bit 2nd Bit 1st Bit Oth Bit
Spin back to zero
0 | Positive return to zero.
1 | Negative return to zero.
Select the reset mode
Pn771 " ——
0 | After touching the origin switch, return to run, look for Z pulse.
1 | After touching the origin switch, do not return to run, look for Z pulse.
2 | After touching the origin switch, return to run, do not look for Z pulse.
3 | After touching the origin switch, do not return to run, do not look for Z pulse.
Return to zero to complete the operation
0 | All location data is cleared after the return to zero is complete.
1 | All location data is not cleared after the return to zero is complete

Return to zero signal selection

The external input zero signal ZPS is used as the zero signal.

o

No external zero signal is used, and the Z pulse signal of the motor is used s the origin signal.
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Factory

Code Name Setting Range | Unit Effective Time [Reference
Default
Internal  position .
P b.0000~1111 b.0000 | Immediately
mode switch 4
3rd Bit 2nd Bit 1st Bit Oth Bit

The calculation method under absolute position control
0 [ Calculated at the actual feedback position
1 Calculated at the given position.

Pn772

Communication position feedback whether electronic gear is used
0 The communication position feedback(0x0783,0x0784) data is the data behind the electronic gear.
1 ;QS Dczommumcatmn position feedback(0x0783,0x0784) data is the motor feedback data, the same as the dPO0L/

High-low word exchange
0 As described, 32-bit data is not reversed.
1| Specification values 32-bit data is reversed.

Internal  position .
. b.0000~1111 b.0000 Immediately
mode switch 5
3rd Bit 2nd Bit 1stBit 0th Bit
Clear CLR signal operation
0 | After the CLR signal, only the position deviation data is cleared.
1| After the CLR signal, all position data is cleared in various control modes.
Pn773

0 zero limit function

0 [ Return to zero limit function is valid,
1 Return to zero limit function is invalid, run reverse to find the origin after hitting the limit. After the retum to zero

is completed. the limit function is effective.
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Factory

Effective

Code Name Setting Range | Unit Default Time Reference

Pn774 | Retain
Return to zero
velocity 1

Pn775 (Velocity before 0~-3000 Rpm 500 Immediately
hitting the origin
signal)
Return to zero
velocity2 ( The

Pn776 | velocity after 0~500 Rpm 30 Immediately
hitting the origin
signal )

pyzy | Onigin Offset 16 | oo00~Frer | Pulse 0 Immediately
bits lower

pn77g | Ongin offset 16 1\ 0000 1rrr 0 Immediately
bits higher

pyrg | Positive softhimit | o5, prer h.0000 | Immediately
lower 16 bits data
Positive soft limit Pulse

Pn780 | higher 16 bits | h.0000~FFFF h.1000 Immediately
data
Negative soft

Pn781 | limit lower 16 | h.0000~FFFF h.0000 Immediately
bits data pul
Negative soft uise

Pn782 | limit higher 16 [ h.0000~FFFF h.E000 Immediately
bits data
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