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Preface
Thank you for selecting the EA350 pulse type servo driver!
Document No.: 31020009
Release time: October 2022
Version: 101

This EA350 series servo driver is a high-performance medium and small power AC servo unit researched and manufactured by Sine Electric.
This series of products have advanced motor-controlled special CPU, large-scale programmable gate array FPGA and PIM power modules,
featuring high integration, small volume, complete protection and high reliability. They have a current loop refresh rate up to 512 k and
optimized PID control algorithm to realize precise and full digital control over torque, position and speed with quick response, providing rigidity
selection, real-time automatic gain rectification, automatic resonance suppression and other advanced functions. This product series also has
various digital and analog interfaces, optional with models of 16-bit high-precision analog input, and comes with standard support to MODBUD
communication protocol for easy networking. Its built-in 16-segment position that is flexibly configurable allows realization of simple PLC
functions. The EA350 series is widely applicable for machining centers, laser cutting, high-speed die cutting, printing machinery and other fields
that impose high requirements on performance.

Due to our efforts in constant improvement of product functions, descriptions in this manual may not be fully consistent with your
driving system. Any such inconsistency will be subject to no further notification.

For the latest changes and contents, please visit www.sinee.cn.
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Safety precautions
Safety definition: Safety precautions are divided into the following two categories in this manual:

A Danger: The dangers caused by nonconforming operations may include serious injuries and even deaths;
& Note: The danger caused by nonconforming operations, including moderate or minor injuries and equipment damage;

During the installation, commissioning and maintenance, please read this chapter carefully, and follow the safety precautions herein. Our
company will not be liable for any injury or loss arising from nonconforming operations.

Precautions
Before installation:

& Danger

1. Do not install the product in the case of water in the package or missing or damaged components found in unpacking!
2. Do not install the product in the case of inconsistency between the actual product name and identification on the outer package.

& Attention

1. Handle with care; or the product may be damaged!
2. Do not use the servo driver if it is damaged or has some parts missing; otherwise injuries may be caused!
3. Do not touch the components of the control system with your hands; otherwise, there is a danger of static damage!

During installation:

A Danger

1. Please install the inverter on a metal retardant object (e.g. metal) and keep it away from combustibles; otherwise, a fire may be caused!

& Attention

1. Never allow wire connectors or screws to fall into the servo driver; otherwise the servo driver may be damaged!
2. Install the servo driver in a place where it is subject to low vibration and no exposure to direct sunlight.
3. When the servo driver is placed in a relatively closed cabinet or space, reserve some installation clearance for sound heat dissipation.

During wiring:

A Danger

1. Wiring shall be performed by a professional electrical engineer following instructions provided in this manual; otherwise unexpected danger
may be caused!

2. Install a circuit breaker between the servo driver and the power supply for fire protection!

3. Before wiring, make sure that the power supply is in the zero energy status; otherwise, electric shock may be caused! Ground the servo driver
correctly for protection against electric shock!

4. Connect the ground terminal reliably; otherwise electric shock and fire may be caused!

& Attention

1. Never connect the input power to an output terminal (U, V, W) of the servo driver. Pay attention to the marks of wiring terminals, and connect
wires correctly! Otherwise the servo driver may be damaged!

2. Make sure that the lines meet the EMC requirements and local safety standards. For wire diameters, refer to the recommendations. Otherwise,
an accident may occur!

3. Never connect the braking resistor directly between the P+ and - terminals of a DC bus. Otherwise, a fire may be caused!

4. Tighten the terminals with a screwdriver of specified torque; otherwise, there is a risk of fire.

5. Never connect the phase-shifting capacitor and LC/RC noise filter to the output circuit.

6. Do not connect the electromagnetic switch and electromagnetic contactor to the output circuit. Otherwise action of the overcurrent protection
circuit of the servo driver may cause internal damage to the servo driver in severe cases.

7. Never disassemble connecting cables inside the servo driver; otherwise damage may be caused to the inside of the servo driver.
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Before power-on:

& Attention

1. Make sure that the supply voltage of the input power is consistent with the rated voltage of the servo driver, and that the power input terminals
(L1, L2, L3) and output terminals (U, V, W) are correctly wired. Check to ensure there is no short circuit in peripheral circuits connected to the
servo driver and all connecting lines are tightened; otherwise damage may be caused to the servo driver.

2. No withstand voltage test needs to be performed on any part of the servo driver, as the test has been performed in the factory. Otherwise, an

accident may be caused!
& Attention

1. The servo driver shall not be powered on until its cover is installed correctly; otherwise electric shock may occur!
2. The wiring of all peripheral accessories must be in line with the instructions in this manual. All wires should be connected correctly according
to the circuit connections in this manual. Otherwise, an accident may occur!

After power-on:

A Danger

1. Never touch the servo driver and its surrounding circuits with wet hands; otherwise electric shock may occur!

2. If the indicator does not get ON or the keyboard has no response after power-on, immediately turn off the power supply. Never touch the
servo driver terminals (L1, L2, L3) and any terminal on the terminal block with your hands or a screwdriver; otherwise electric shock may be
caused. Upon turning off the power supply, contact our customer service personnel.

3. Immediately after power-on, the servo driver automatically performs a safety test on external high-voltage circuits. Do not touch the servo
driver terminals (U, V, W) or motor terminals; otherwise electric shock may be caused!

& Attention

1. When parameter identification is required, please pay attention to the danger of injury during motor rotation; otherwise, an accident may
occur!
2. Do not change the parameters set by the servo driver manufacturer; otherwise damage may be caused to the equipment!

During operation:

A Danger

1. Do not touch the cooling fan, radiator, servo motor or discharge resistor to feel the temperature; otherwise burns may be caused!
2. Non-professional technicians must not test signals when the controller is in operation; otherwise, personal injury or equipment damage may be

caused!
A Attention

1. The servo driver in operation should be protected against falling objects; otherwise damage may be caused to the equipment!
2. Do not start or stop the servo driver by turning on or off the contactor; otherwise damage may be caused to the equipment!
3. Do not touch the rotary shaft of the motor during operation; otherwise injury may be caused!

During maintenance:

A Danger

1. Never carry out repair and maintenance in the live state; otherwise, electric shock may be caused!

2. Cut off power of the main circuit, and perform maintenance and repair of the servo driver after the CHARGE indicator goes off; otherwise
residual charges of the capacitor may cause injuries!

3. No repair or maintenance of the servo driver shall be performed by any individual who has not been professionally trained on such repair or
maintenance; otherwise personal injury or equipment damage may be caused!

4. The servo driver, after replacement, shall have parameters set; all plug connections and disconnections shall be handled in the power-off
status!

Precautions
. When a voltage-dependent device or power factor-improving capacitor is present on output side

The servo driver outputs PWM waves. Installation of a power factor-improving capacitor or a voltage-dependent resistor for lightning
protection on the output side may cause instantaneous overcurrent or even damage to the servo driver; therefore, such installation shall not
be used.

. Lightning impulse protection

The servo driver of this series is equipped with a lightning overcurrent protector for protection against induced lightning. Yet if the product
is installed in a place subject to frequent lightning, installation of an additional lightning protection device before the servo driver is
required.

. Altitude and derating
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At places with the altitude exceeding 1,000 m where heat dissipation and safety insulation reduce due to thin air, the servo driver shall be
subject to derated use. For specific details, please contact us for technical advice.

. Precautions for scraping of the servo driver

Burning of the electrolytic capacitors on the main circuit and printed circuit board may result in explosion, and burning of plastic parts may
generate toxic gases. Please dispose of the controller as a kind of industrial waste.
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Maintenance and inspection
Please regularly maintain and check the driver and motor for safe use
Precautions for maintenance and inspection

1) The operator shall cut off the power source. Do not get close to the motor or any machine driven by the motor when any malfunction occurs
during electrification.

2) Within a short time after disconnection from the power source, the internal circuit remains in the high-voltage charged status. Before
performance of inspection, it is required to cut off the power first, wait for 10 minutes and make sure the charge indicator is fully off.

3) If an insulation resistance test of the servo driver is required, all connections to the driver shall be cut off. Performance of an insulation
resistance test on the driver when it is connected to a motor with wire may cause damage to the driver.

4) Do not use gasoline, diluents, acidic or alkali detergents that may cause discoloration or damage to the housing.
Inspection items and cycle
Normal use conditions

Annual average temperature of 30°C, average load rate of less than 80%, and daily operation of less than 20h

Daily inspection and regular inspection shall be implemented with respect to the following items

Inspection Cycle Check Item

. Check the operating environment (temperature, humidity, dust, debris)

. Check against abnormal vibration and noise

. Check to ensure the voltage is in the normal range

. Check against abnormal smell

Daily inspection Daily . Check to ensure there is no fiber attachment at the air vent

. Check to ensure connections are clean and tightened

. Check against damage of wires

. Check against loose or eccentric connections of the equipment

. Check to ensure no entry of debris into the mechanical transmission part

. Check against loosening of tightened parts
. Check against overheat

Regular 1 vear . Check the transmission mechanism against leakage and the motor shaft extension against
inspection y contamination

. Check the wiring terminal for soundness
. Check wire connections of the driver for tightness
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Chapter 1 Product information
1.1 Open-box confirmation
To prevent negligence during purchase and transport of the product, please check the items listed in the table below:

Check Item Content

Check the product model on respective nameplate of the motor and the driver.

; ?
Is it the model ordered by you’ If cables are ordered, check the model and length on the cable label

Is there any damage caused during Visually check if there is any external damage or scratch

transport?
Does the motor shaft operate | Turn the motor shaft manually. If it can operate smoothly, it means the motor shaft is normal. However,
smoothly? motors with a holding brake (braking) can’t be turned manually!

| If any abnormality occurs, please contact the agency for a proper solution.

1.1.1 Complete operable servo components shall include:
1) Servo driver and corresponding servo motor.
2) A signal cable for encoder, connecting the motor encoder jack and the CN5 terminal of the driver.

3) A motor power line, including four core wires, i.e. U (red), V (white or blue), W (black or brown) and PE (yellow-green) (in case of a motor
with a brake, there shall be two additional brake power cables). U, V and W wires shall be connected in sequence to corresponding terminals of
the driver; PE line shall be connected to the ground terminal of the driver.

4) For the DB44 connector used for CN4, a control line shall be made according to the actual need.

Note: 1) It is strongly recommended to purchase the encoder signal cable provided by our company.

2) If motor power cable is purchased, the core wires of the power cable may differ from those described above. For this reason, do
not distinguish the wires by color but by the letters indicated on the wires.

1.2 About the driver
1.2.1 Nameplate description

SlNEE SERVO DRIVES

Model: EA350-8R5-3B c € «— Product model
Rated Current : 8.5A <— Rated output current
Input: 3PH AC380-415V 50/60Hz «— Power specification

Output: 3PH AC0-415V 0-400Hz P20 =~ Output specification

LT e

010203151222021030015 100 100 =—Product S/N software version
SHENZHEN SINE ELECTRICCOLTD  MADE IN CHINA

www.sinee.cn

1.2.2 Product model description

350 A - 8R5 - 3B - XX

EA: Servo driver lj_
Special specifications J
Product series

350: 350 series
Applicable encoder type

Interface specification B: Serial communication type

Blank: standard

pply voltage specification

A 16-bit high-precision analog input

1: Single-phase 220V

Rated output current

2: Single/three-phase 220V
OR9 | 2R5 | 4R8 | 011 | — |o062
3: Three-phase 380V
09A 25448 11A| — [62A .
Note: 1): Products of AC220V and 4.8A~6.2A apply single-phase and three-phase AC220V power supply; no such product applies

separate single-phase AC220V power supply.
2: Products of AC220V and 11A or above apply only three-phase AC220V power supply.
3: Products of AC220V and 2.5A or below apply only single-phase AC220V power supply.
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1.2.3 Components of the servo driver

. EA350-0R9, 1R6, 2R5, 4R8 and 6R2 models

Digital tube display

Operating status of servo with 5-bit seven-segment
LED digital tube display

Key operator

Parameter setting

Power source of L1C
and L2C control
circuits

With reference to the rated voltage on the nameplate
enter the power source of the control circuit

Power source of L1, L2
and L3 main circuits

With reference to the rated voltage on the nameplate,

enter the power source of the main circuit (cabinet A,
i.e. OR9, 1R6 and 2R5 model without L3 terminal)

P+,

share the DC bus

The DC bus voltage terminal is used for the driver to

P+, D or C to an
external braking
resistor

without terminal D)

A short-circuiting piece is installed between P+ and D
in default; upon connection of an external braking
resistor, remove the short-circuit piece, leave P+ and D]
open, and connect the external resistor between P+ and
C (Size A cabinet, i.e. OR9, 1R6 and 2R5 models{

U, V and W servo
motor

Servo motor

Connecting the three phases, i.e. U, V and W of thej

PE ground terminal

To ground of power source and servo motor

CHARGE Bus voltage
indicator light

powered off.

It is used to indicate whether the bus capacitor is in th
charged status. When it is on, charge is present with the
capacitor in the driver even if the main circuit i

CNS5 encoder

Connection terminal of

Encoder connecting to the servo motor

/

7/,

. EA350-011, 5R6, 8R5, 013, 017, 022, and 028 models

Digital tube display

Operating status of servo with 5-bit seven-segment

LED digital tube display

Key operator

Parameter setting

/I

Power source of L1C
and L2C control circuits

With reference to the rated voltage on the nameplate,
enter the power source of the control circuit

Power source of L1, L2
and L3 main circuits

With reference to the rated voltage on the nameplate,
enter the power source of the main circuit

//

P+, ©

P+ and € The DC bus voltage terminal is used for
the driver to share the DC bus

;

P+ D or C to an
external braking resistor

without terminal D)

A short-circuiting piece is installed between P+ and
D in default; upon connection of an external braking
resistor, remove the short-circuit piece, leave P+ and
D open, and connect the external resistor between P+
and C (Size D cabinet, i.e. 017, 022, and 028 models

U, V and W servo
motor

Servo motor

Connecting the three phases, i.e. U, V and W of the

PE ground terminal

To ground of power source and servo motor (PE
terminal of Size D cabinet in the same row as other,

terminals)

CHARGE Bus voltage
indicator light

It is used to indicate whether the bus capacitor is in
the charged status. When it is on, charge is present
with the capacitor in the driver even if the main

circuit is powered off.

< L)
oo doODREE

SV 7

l¢

;

Connection terminal of
CNb5 encoder

Encoder connecting to the servo motor

)
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EA350-038, 052 and 062 models

C braking resistor

External braking resistor connected to P+

off.

U, V and W servo
motor

Connecting the three phases, i.e. U, V and W of the servo
motor

terminal ((.\' (n)
L1, L2, L3 power |With reference to the rated voltage on the nameplate, enter the — \
sources power source of the main circuit _‘_H_""‘-h--._._,_ & “ﬁh—.,@ﬂ ® ®
P+ Positive DC bus | The positive DC bus terminal of the drive, used for the driver to — I
terminal share the DC bus and connect the external braking resistor with g T P i
rerminal. MNP+ L1 L2 L3 C
CN1 analog
monitoring signal | Two channels of analog output
terminal I |
Digital tube Operating status of servo with 5-bit seven-segment LED L | |
display digital tube display T
Key operator Parameter setting |
CN6USB
communication | MICRO USB communication terminal
terminal
c%miw%r;\?cgt?ogn The two terminals are connected internally in parallel, with
terminals RS232, RS485 and CAN communication interfaces —
CN4 cpntrol Connection to upper controller
terminal
PE ground
terminal To ground of power source and servo motor \
It is used to indicate whether the bus capacitor is in the
vgl?fficr;lgic?algr charged status. When it is on, charge is present with the
glight capacitor in the driver even if the main circuit is powered

& Negative DC
bus terminal

The negative DC bus terminal of the drive, used for the
driver to share the DC bus

PE
terminal

ground

To ground of power source and servo motor
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1.2.4 Block diagram of EA350-028-3B or below servo drivers

Pow 1 . .
Smg'i? ;:PP"JY ) Extemﬂ_.lh;-ahngres:.stm
) 5]10:4:1:@.1; |
Pe L P'EE I{- Servo driver
IGBT module
I — l_ Cooling
& = + fan
£
ik
jurl £ ¥
g i1 7 L%
£ £ . : I
B E_-_ k" g2 AN
E B £Z l
g ‘g CHARGE =g I
g g % AN
case of E B ‘—
single phase
eo0 :v-g[
LIC -
— ; g =15 A
W g e Protection (Enmderi
L2c) Tz b <33v e IGBT drive %
N - = \h-""
I_ % ~ 24V
'I_ ) v
N @ To DSP
L
Position Spead Current AD
control ™ control ™ control = e
» g [ [ I
Current signal
External speed™ ™ a processing
AD 3
External torque— - 1
Position pulse=—¥ 1
CN4 {onal NS |
A B, 7 outputs 44— Encoder signal
processing
Digital input port ce .—.I | Frem
carowit L 4
Digital output ¥ "
=y [E—» np [T Operation panel
Dawra Bs
. Y
Rs232 o o CN2
R5185 CN3
/A l CNI Analog output

1. EA350-1R6/2R5/4R8/6R2 models are of AC220V power supply and have no L3 terminal.
2. EA350-1R6/2R5/017/022/028, without built-in braking resistor, terminal D and short-circuiting piece.
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1.2.5 Block diagram of EA350-038-3B or above servo drivers

— - -
S ra— Bl g e
Threa-phasa 330V P
r.tl _l‘_' Serve driver
r:_ I IGBT medule
m
] L
[~ L AN ] .
= B
ol W iR . "
z B CBARGE £z
L3 =z - |
T a B "l AA
w
g & "
(=] O
it L
?ﬁ:ﬂlv +SV .
o caay [ Protetion ieRT e e
s Al
':_ ’ v
) @ Ta ISP
L 4
Position Spead Current ; LD
control ) control [P control [T e
Iy I 9 L
Current sigmal
External spaed=# processmg
AD
Extemnal torgue=—fm 1
Position pulse——js " — |
L From Frocessimg
Dlglﬁlmpﬂﬂ_.. .—l Lmﬁm
cirowit EE
Drigital output s
Er [ cun [ b Operaticn panel
Duis B
RS232 CNY
R5185 CN3
o LA = CNI Amnalog output

1. EA350-038/052/062 models are of AC380V power supply without built-in braking resistor, terminal D and short-circuiting piece.
2. EA350-038/052/062 models have no auxiliary power interface and do not support power supply from an auxiliary source.
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1.3 About the servo motor
1.3.1 Nameplate description

SINEE AC SERVO MOTOR

Model: SES13-0R8-15-3FBY «— Motor model
z Rated output power, input voltage of the driver,
0.85KW  AC380V  1500r/min | - Reted o
5-39Nm 3.5A C ODE : 50 8 <— Rated torque, rated current
lnS: F |P54 ’ <— Insulation level, protection grade, motor code
MADE IN
EOITR NN AR "omme” | < e coe s st e

3203027603224500499 www.sinee.cn
SHENZHEN SINE ELECTRIC CO.,LTD

Note: Texts on the actual product nameplate may differ from those shown in the figure in respect of layout and content.

1.3.1 Model description

SES 08 -0R7-30-2 FBY I-XX

@ @ @ © PPPDPO O
The 1st place represents the series 2nd place: size of motor flange 3rd place: rated output power of motor
SER: Standard servo motor 04: 40mm 005: 50W
SES: High-performance servo motor 06: 60mm OR1: 100W
SEC: Large-power servo motor 08: 80mm 0R2: 200W
4th place: rated speed of motor 09: 86mm OR4: 400W
11: 110mm OR7: 750W
. 13: 130mm 1R0: 1000W
10: 1000
15: 1500?E$ 18: 180mm 1R5: 1500W
20: 2000rpm 20: 200mm 2R0: 2000W
25: 2500rpm 23:230mm 3R0: 3000W
30: 3000rpm 26: 266mm 4R4: 4400W
' 5R5: 5500W

Tth place: inertia type

5th place: voltage level 7R5: 7500W
prace: 9 A: Low inertia 011: 11kwW
2: 220V B: Medium inertia 029: 29kw
3: 380V C: High inertia 9th place: optional accessory

Null: No optional accessory

6th place: encoder type 1: With holding brake (DC24V)

8th place: output shaft type

i is. Wi 2: With oil seal
X: Optical axis, without key slot ** ith oil sea

B: 17-bit incremental encoder™
F: 23-bit absolute type encoder

Y: With U-shaped key slot and screw hole *2
Z: With double-circular key slot and screw
hole

3: With holding brake and oil seal
4; With fans™
5: with fan and brake™

Tenth place: special specification

*1: It is not recommended to choose any non-standard variety.
*2: Partial varieties can be of double-circular key slots; except for motors with flange 130, the key width and height are the same with the U-

shaped key slots; for details, refer to Chapter 12.

*3: Only provided for motors with flanges of specification 80 or below.

*4: Only provided for motors with flanges of specification 130 or above. To be customized, not an off-the-shelf product.

Elements of the 10 servo motor models are not subject to causal combination. For details, refer to the selection guide or consult us.
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1.4 Confirm the matching model of the driver and the motor
1.4.1 Correspondence of servo drivers to common motor specifications

Servo driver Servo motor
Driver model Supply voltage Size Motor model Motor power | Rated speed | Rated torque
EA350-0R9-1B SES04-005-30-20AY 0O 50W 3000rpm 0.16Nm
Single-phase SES04-0R1-30-20AY 0o 100W 3000rpm 0.32Nm
EA350-1R6-18 AC220V SIZEA SES06-0R2-30-20BYD 200W 3000rpm 0.64Nm
EA350-2R5-1B SES06-0R4-30-20BY O 400W 3000rpm 1.27Nm
EA350-4R8-2B SES08-0R7-30-20BYn 750W 3000rpm 2.38Nm
Single-phase or SES08-1R0-30-20BYn 1000W 3000rpm 3.18Nm
EA350-6R2-2B three-phase SIZEB SER13-1R0-10-20BYCD 1000W 1000rpm 9.55Nm
AC220V SER13-1R0-20-20BY O 1000W 2000rpm 4.77Nm
SER13-1R0-30-20BY O 1000W 3000rpm 3.18Nm
SER13-1R5-10-20BYO 1500W 1000rpm 14.32Nm
EA350-011-2B Tméez'ggf‘/se SER13-1R5-20-20BY 0 1500W 2000rpm 7.16Nm
SER13-1R5-30-20BY 0 1500W 3000rpm 4.77TNm
SER13-1R5-10-30BY0 1500W 1000rpm 14.32Nm
SER13-1R5-20-30BYO 1500W 2000rpm 7.16Nm
EA350-5R6-3B SER13-1R5-30-30BYD 1500W 3000rpm 4.77TNm
SIZEC SES13-0R8-15-30BYn 850W 1500rpm 5.4Nm
SES13-1R3-15-30BYO 1300W 1500rpm 8.3Nm
SER13-2R0-20-30BYnO 2000W 2000rpm 9.55Nm
EA3S0-8RS-3B SES13-1R8-15-30BY0D 1800W 1500rpm 11.4Nm
Three-phase SER13-3R0-20-30BYO 3000W 2000rpm 14.32Nm
EA350-013-3B AC380V SER13-3R0-30-30BYnO 3000W 3000rpm 9.55Nm
SES18-2R9-15-3FBY D 2900W 1500rpm 19Nm
EA350-017-3B SES18-4R4-15-3FBY D 4400W 1500rpm 28Nm
EA350-022-3B SIZED SES18-5R5-15-3FBY D 5500W 1500rpm 35Nm
EA350-028-3B SES18-7R5-15-3FBY DO 7500W 1500rpm 48Nm
EA350-038-3B SEC23-015-15-3FBY 15KW 1500rpm 95.5Nm
EA350-052-3B SIZEE SEC23-022-15-3FBY 22kW 1500rpm 140Nm
EA350-062-3B SEC23-029-15-3FBY 29kW 1500rpm 185Nm
Note that the type of encoder used for the servo motor must be supported by the servo motor.
The table shows only common servo motors. For more specifications, please consult us.
1.4.2 Cable for encoder
Motor flange size Encoder type Cable model

40~80

Serial incremental encoder

A10-LS-A000-m™

Absolute type encoder

A10-LA-A000-m™

110~230

Serial incremental encoder

A10-LS-H100-m/ A10-LS-H400-m

Absolute type encoder

A10-LA-H100-m/ A10-LA-H400-m *?

Note *1: m represents the cable length, in m.

Note *2: The battery for the absolute type encoder is installed on the cable. When the absolute encoder is used for incremental purpose, cable for
serial incremental encoder may be used.

1.4.3 Motor power cable/brake cable

Motor power cable

Motor flange size

Motor power cable

Motor power with brake (band brake)
cable

Brake cable (band brake)

40~80

A18-LM-A010-m™

A10-LZ-A005-m

110~130

A10-LM-H120-m/A18-LM-H115-m

A10-LB-H120-m/A18-LB-H115-m

180(2.9~4.4KW)

A18-LM-M525-m*?

Al18-LZ-H405-m

180(5.5~7.5KW)

Al10-LM-M240-m

Al18-LZ-H405-m

Note *1: m represents the cable length, in m.
Note *2: For 2.9 and 4.4 kW motors with a 180 flange, the power cable of the motor should be A10-LM-M220-m if a brake is provided.

. The cable above is only available from us in odd number of meters.
. For motors with a flange of 200 or above, we don’t provide the power cable of the motor.
. If you wish to make it on your own, please read instructions in Chapter 3 of this manual.
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Chapter 2 Installation

2.1 Precautions for installation

Please be cautioned about the following:

The cable between the servo driver and the servo motor shall keep relaxed and may not be tensioned.

If the cable connecting the servo driver and the servo motor extends for over 20m, larger cables shall be used for UVW connection and
encoder connection.

The servo motor shall be fixed in the installation direction specified, and each fixing screw shall be tightly locked.
Make sure the servo motor shaft is concentric with the equipment shaft to prevent occurrence of radial stress upon operation.

Knocking is absolutely forbidden when dismantling/installing couplers and etc. on motor shaft. Please use shrinkage fittings and
appropriate tools.

The four fixing screws of the servo motor must be locked by the specified torque.

To ensure good circulating cooling effect, sufficient space shall be reserved between the AC servo driver and objects/baffles (walls) around
it; otherwise fault may be incurred.

Upon installation, the servo motor may not be placed in an inverted manner, and its vents may not be blocked; otherwise fault may be
incurred.

2.2 Environmental conditions of storage

Before installation, the product shall be placed in its packing box. If the servo is left unused, it shall be stored following the precautions below to
ensure conformity to conditions of our warranty and subsequent maintenance services:

Item Description

Storage temperature | -20°C~+65°C

Storage humidity RH 0%~95%, without dew condensation

Vibration Below 49m/s=

Impact Below 490m/s=

2.3 Environmental conditions of installation

2.3.1 Environmental conditions for operation of the EA350 servo driver:

Item Description

Dust and gas It shall be located free from dust and corrosive gas or liquid.

Ambient humidity RH 20%~90% (without dew condensation)

Environment temperature | 0°C~+45°C

Vibration Below 4.9m/s=
Impact Below 49m/s=
Altitude Below 1,000m; it shall be derated for use in case of above 1,000m

2.3.2 Environmental conditions for operation of the servo motor

Item Description

Ambient humidity RH 20%~80%, without dew condensation

Environment temperature | 0°C~+40°C

Vibration Below 4.9m/s=
Impact Below 49m/s=
Altitude Below 1,000m; it shall be derated for use in case of above 1,000m

Do not use the motor in an enclosed space. Enclosed space may result in high temperature of the motor and shorten its service life.

2.3.3 Other precautions

Apart from the environmental conditions above, the following precautions shall be observed upon selection of the installation location for the
driver or the motor; otherwise the product will be rendered incompliant with conditions of our warranty and subsequent maintenance services:

Location without any excessively hot equipment

Location without water drops, steam, dust and oily dust

Location without corrosive or flammable gas or liquid

Location without floating dust and metal particles

Location with firm foundation and subject to no vibration or disturbance of electromagnetic disturbance and noise.

2.4 Installation direction and space of the servo driver

For external size and weight of the servo driver and servo motor, please refer to Chapter 12.
2.4.1 Method

Make sure the installation direction is perpendicular to the wall. Use natural convection or a fan to cool the servo driver. Fix the servo driver
through the installation hole firmly to the installation surface.

Upon installation, direct the front of the servo driver to the operator, and make it perpendicular to the wall.
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2.4.2 Cooling

To ensure air convection, do reserve sufficient space around the servo driver, with reference to Fig. 2-1.

To prevent local high ambient temperature of the servo driver, it is required to keep the temperature in the electric cabinet uniform; for this
purpose, do install a cooling fan above the servo driver within the electric cabinet.

Air outlet Air outlet Air outlet Air outlet

HH,

I

=50mm

1 1 1| e 1111 2

- |-

-
BESSE

< 3 -

lo I....'I."l L] ]
g ——————g————

" I...I.'Il-. ed
. — -

s 1 0mm
B =50mm

NN

2.4.3 Grounding

)| | )

NAN

L %

Alr inlet Alr inlet Adr inlet AIr inlet

Fig. 2-1 Installation space of the servo driver

Do ground the ground terminal; otherwise electric shock or danger may be incurred by disturbance.

Please refer to description in Section 2.8
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2.5 Installation direction and space of the servo motor
2.5.1 Installation of motor

The servo motor must be properly installed on a dry and firm platform; upon installation, it is required to consider sound ventilation and heat
dissipation, as well as sound grounding.

For external size and weight of the motor, please refer to the rated values and specifications in Chapter 12.

2.5.2 Installation diagram

Item Description
Anti-rusting . . . I » . . .
treatment Before installation, wipe off “anti-rust agent” on the extended part of the servo motor shaft, and treat it against trusting

Precautions for
the encoder

o Upon installation, collision of the shaft extension end shall be avoided; or otherwise the encoder inside may break

e

Pulley installation

. Upon installation of a pulley on a servo motor shaft with key slots, a screw hole shall be used on the shaft end. To
install the pulley, first insert a double-headed nail into the screw hole of the shaft, and then use a nut to lock the pulley
in place; a washer shall be used on the coupling interface.

. For a servo motor shaft with key slots, a screw hole on the shaft end shall be used for installation. For a bare shaft
without key slots, wear coupling or a similar method is adopted.

. Upon removal of the pulley, it is required to use a pulley remover to prevent impact on the bearing.

. For safety, a protective cover or other similar device shall be installed in the rotation area.

N

Screw
Gasket

SN— Flange coupler

. Upon connection to a machine, do use a coupler and keep the servo motor axis in line with the mechanical axis; the

Centering radial runout on the circumference of the coupler shall not exceed 0.03mm. If centering is insufficient, vibration may
occur to cause damage to the bearing, the encoder and other components.
Installation . The servo motor can be installed horizontally or vertically; it may not be installed in an inclined manner; otherwise
direction wear of the motor bearing may be accelerated.
When the servo motor is intended for use in a place with dripping water, such use shall be based on the protection grade of
the servo motor (excluding the shaft running-through part). A servo motor with oil seal shall be used if the location of the
motor may expose the shaft running-through part to dripping oil.
Use conditions of a servo motor with oil seal:
. Make sure the oil level is below the oil seal lip during use.
. Use the servo motor when the oil seal can keep oil splashes to a certain extent.
. When the servo motor is installed vertically upwards, take care to prevent oil accumulation at the oil seal lip.
Countermeasures Flange face

against oily water

Shaft nmning-through part
It refers to the extension gap of the
shaft from the end face of the motor

G,

[ Shaft extension side

h P

Cable stress
condition

Do not excessively bend or tension cables, particularly the encoder signal cable with fine core wires of 0.14mm? or 0.2mm?,
during wiring or use.
Upon installation of a drag chain, it is required to select a highly flexible drag chain cable.

Treatment of
connectors

For connectors, the following precautions shall be observed:

. Upon connection of a connector, make sure there is no foreign matters in the connector.

. Upon connecting the connector to the servo motor, make sure connection is started from the main circuit cable side of
the servo motor, and the ground line of the main cable must be reliably connected. If the encoder cable side is
connected first, the encoder may fail due to the potential difference with the PE.

Upon wiring, make sure the pins are arranged correctly.

. The connector is made of resin. Do not apply impact on the connector; otherwise it may be damaged.

. Upon handling the equipment with cables connected, do hold the main body of the servo motor. If the motor is handled
by holding the cables, the connector may be damaged or the cable may break.

. If bending a cable is needed, take care during wiring not to cause any stress or tension to the connector; otherwise
damage or poor contact of the connector may be caused.
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2.6 Suggestions regarding circuit breaker and fuse

If the driver is provided with a residual-current circuit breaker, to prevent malfunction of the circuit breaker, do select a model with the induced
current of above 200mA and the actuation time of above 0.1s.

For fuse, a fast-acting fuse shall be used, and its rated current shall be around 1.5 times the driver capacity.

It is highly tousea UL/CSA-accepted fuse and circuit breaker.
recommended:

2.7 Braking resistor selection

When the motor has an output torque in opposite direction of its rotating speed, energy will be transferred from the load end back to the driver.
The energy will be charged into the bus capacitor to increase the bus voltage inside the driver; the amount of energy so charged depends on the
motor rotor and the load inertia. If the system has low inertia, the energy transferred back may be fully absorbed by the capacitor inside of the
driver; if the system has high inertia and the energy transferred back exceeds the absorbing capacity of the capacitor, excessive rise of the
voltage may cause shutdown or even damage of the driver. For this reason, when the voltage rises to a certain value, the energy transferred back
needs to be consumed by a braking resistor.

Table 2-1 below gives rotor inertia of common servo motors and absorbing capacity of the capacitor inside the EA350 driver, as well as the
calculating formula of the recoverable energy.

Table 2-1 Rotor inertia of common servo motors and recoverable energy-absorbing capacity of their capacitors

. Rotor inertia Recoverable_energy from the regil):gglz] :r:re:?;; i: fbe
Driver model Motor 3 (<10 kg m?) rated speed V\IIEIthOUt load to stop absorbed by the capacitor
o) Ec ()
EA350-0R9-1B SES04-005-30-20AY 0.02 0.1 9.5
SES04-0R1-30-20AY 0.04 0.2 9.5
EA3S0-IR6-1B SES06-0R2-30-20BY 0.29 1.43 95
EA350-2R5-1B SES06-0R4-30-20BY 0.58 2.87 19
EA350-4R8-2B SES08-0R7-30-20BY 1.56 7.71 20.2
EA350-6R2-2B SER13-1R0-20-20BY 8.71 19.1 24
EA350-011-2B SES13-0R8-15-2FBY 13.95 17.25 45.7
EA350-5R6-3B SES13-1R3-15-3FBY 19.95 24.66 314
EA350-8R5-3B SES13-1R8-15-3FBY 26.1 32.27 51.7
EA350-013-3B SES18-2R9-15-3FBY 46.0 56.87 51.7
EA350-017-3B SES18-4R4-15-3FBY 67.5 83.45 110.7
EA350-022-3B SES18-5R5-15-3FBY 89 110.0 110.7
EA350-028-3B SES18-7R5-15-3FBY 125 154.53 138.4
EA350-038-3B SEC23-015-15-3FBY 380 469.78 207.6
EA350-052-3B SEC23-022-15-3FBY 500 618.13 276.8
EA350-062-3B SEC23-029-15-3FBY 620 766.48 276.8

. Calculation formula for recoverable energy

: Eo=Jv?2/182(joules) ; v: rpm, generally referring to the rated speed of the motor

A servo motor with holding brake may be deemed to have the same rotor inertia as a servo motor without brake due to negligible

difference in the rotor inertia.

2.7.1 Built-in braking resistor

Drivers of certain specifications under the EA350 series contain an internal braking resistor, applicable to circumstances of average load inertia.
Table 2-2 shows specifications of the built-in braking resistor for EA350 series.

Table 2-2 Built-in braking resistor of EA350 driver and the minimum allowable resistance of an external braking resistor

Driver model Specification of the built-in braking resistor Recovering capacity of the built-in Allowable minimum resistance of
Resistance (P8-10) Capacity (P8-11) braking resistor external braking resistor
EA350-0R9-1B None None None 50Q
EA350-1R6-1B None None None 50Q
EA350-2R5-1B None None None 50Q
EA350-4R8-2B 50Q 100W 50w 40Q
EA350-6R2-2B 50Q 100W 50W 40Q
EA350-011-2B 50Q 100W 50w 40Q
EA350-5R6-3B 50Q 100W 50W 50Q
EA350-8R5-3B 50Q 100w 50W 50Q
EA350-013-3B 50Q 100W 50W 45Q
EA350-017-3B None None None 30Q
EA350-022-3B None None None 30Q
EA350-028-3B None None None 25Q
EA350-038-3B None None None 10Q
EA350-052-3B None None None 10Q
EA350-062-3B None None None 10Q
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2.7.2 Resistance capacity calculation of external braking resistor
B When the recovering capacity exceeds the recovering capacity of the built-in braking resistor (say an :#L.0 {7
external braking resistor shall be used.

W According to the calculation formula of recoverable energy, if the total inertia of load is N multiples of the motor’s rotor inertia, then the
recoverable energy of the motor braking from the rated speed to 0 is N*Eo, and the actuation cycle is T(s).
Power of the braking resistor 2(NVx£o—£7)
= T
2.7.3 Precautions for use of an external braking resistor

B When an external braking resistor is used, the resistor is connected to terminals P+ and C of the driver; at the same time, the short-
circuiting piece installed on terminals P+ and D shall be removed to leave the circuit between terminals P and D open.

warning occurs), an

For Eo and Ec, please see Table 2-1.

B The resistance of the external braking resistance shall be no less than that provided in Table 2-2; otherwise damage may be caused to the
driver.

B Please set the resistance and capacity of the external braking resistor correctly to the functional parameters of the driver; otherwise
execution of the function will be executed.

. P8-10 (resistance of the braking resistor), P8-11 (power of the braking resistor), P8-13 (derated percentage of the braking resistor).

B In the natural environment, when the recoverable capacity (average value) that can be handled by the braking resistor is used at the rated
capacity, the resistor temperature will rise to above 120°C (under the condition of constant braking). For the sake of safety, forced cooling
shall be performed to lower the temperature of the braking resistor; alternatively, it is recommended to use a braking resistor with a
thermoswitch. For load characteristic of the braking resistor, please consult the manufacturer.

Cautionw 1. The resistance of the external braking resistance shall be no less than that provided in Table 2-2; otherwise damage may
be caused to the driver.
2. When an external brake resistor is used, failure to remove the short-circuiting piece between P+ and D may cause
damage to the driver.

2.8 Measures against disturbance

. The servo unit is an industrial device, and thus no measure against radio disturbance is adopted.

. The servo unit has a high-speed switching element in its main circuit, and electromagnetic noise produced by the
switching element may affect peripheral devices of the servo unit. When it used near a residence, or in any other
place where radio disturbance is a problem of concern, measures against noise disturbance shall be taken.

Important

The servo unit has a built-in micro-processor that may be affected by electromagnetic noise produced by peripheral devices of the driver. To
suppress noise disturbance between the servo driver and peripheral devices, measures for protection against electromagnetic noise may be taken
as necessary.

. It is advisable to place the input command device and the electromagnetic noise filter near the servo driver wherever possible.
. Do install surge absorbers on the coil of the relay, the solenoid and the electromagnetic contactor.

. Do not set the following cables into the same sleeve or trunking, nor bind them together. Besides, it is required to keep an interval of above
30cm upon wiring.

B Main circuit cable and input/output signal cable.
W Main circuit cable and encoder cable.

. Do not use the same power source with an electric discharge machine, an electric welder or a high-frequency induced furnace. It is
required to connect a noise filter on the input side of the main circuit power cable and the control power cable when a high frequency
generator is present nearby, even if not the same power source is used. For connection of the noise filter, refer to Section 2.8.1.

. Proper grounding is required.
2.8.1 Noise filter (EMI Filters)

All electronic devices (including the servo driver) will, during normal operation, produce some high- or low-frequency noise that will
transmitted or radiated to disturb peripheral devices. Use and proper installation of an EMI filter can minimize such disturbance. If the servo
driver and EMI filter can be installed and wired in accordance with this Manual, we can assure that they conform to the following specifications:

1. EN61000-6-4 (2001)

2. EN61800-3 (2004) PDS of category C2
3. EN55011+A2 (2007) Class A Group 1
An example of wiring is shown below
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WOR
Y N v Servo
- 'IU - .
- o1se v M
ACIDON o~ .2 driver
filter ~L, . w
LG ooy g
L2c
o [ "y Cha

Upper control device

=

f Grounding busbar

Note: For grounding, wire of 1.5mm? or above shall be used as far as possible (most preferably copper braided wire)
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2.8.2 Precautions for installation of an EMI filter

To maximize the effect of the EMI filter suppressing disturbance of the servo driver, in addition to installation and wiring of the servo driver in
accordance with the Manual, the following precautions shall be observed:

1) The servo driver and the EMI filter must be installed on the same well-grounded metal plane.
2) All wiring cables shall be as short as possible.

3) The metal housing of the servo driver and the EMI filter must be reliably connected to the metal plane, and the contact area between the two
shall be as large as possible.

4) The input and output wiring cables of the noise filter shall be laid separately, and may not be put into the same sleeve or trunking, nor be
bound together.

5) The ground wire and output wire of the noise filter shall be separately arranged.
6) The noise filter shall have a ground wire separately connected to the ground busbar and shall not be shared with other ground wires.
2.8.3 Motor cable selection and installation precautions

Whether motor cable is properly selected and installed matters to whether the EMI filter can render the maximum disturbance suppression effect.
Attention shall be paid to the following points:

1) Cable with isolating copper mesh (double isolating layers more preferred) shall be used.
2) Isolating copper meshes at both ends of the motor cable shall be grounded with the shortest distance and the maximum contact area.

3) The isolating copper meshes of the motor cable shall be correctly connected to the metal plane, with U-shaped metal piping brackets used to
fix the copper meshes on both ends onto the metal plane.

2.8.4 Grounding

Grounding shall be done following the requirements below. Proper grounding may prevent misoperation resulted from electromagnetic
disturbance.

. Single-point grounding is required.

. The grounding resistance shall be less than 100Q.

. When the servo motor is mutually isolated from the machine, directly ground the servo motor.

. The PE terminal of the servo motor must be connected to the ground terminal of the servo driver & .
. The ground terminal “ @ » of the servo driver must be grounded.
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Chapter 3 Connection
3.1 Connection of Peripheral Device

Power supply

Single / three-phase AC220V

Three-phase AC380V
C'ir.ruir breaker ﬂﬁ I] Cable for multi-device parallel
It is used to protect the power communication of servo drivers
cable; when overcurrent occurs, the Cable for analog quantity (A10-T1-0.3)
power source shall be disconnected monitoring of servo driver
EMI filter (A10-A0-1.0)
Install a noise filter to prevent Cable for communication between the

external disturbance from the
power line

servo driver and a PC

(A10-T5-2.00
El i
ectromagnetic contactor e
Connect/disconnect the servo [ -lll |l| HHHD I
driver power Install a surge P —1
suppressor when using it
@ Cable for communication between the
€ oa servo driver and a PLC
e =" CA10.12.2.0)
e o Note 2 — E
@
Braking Resistor @
When the built-in brake resistor and E 52
bus capacitance are insufficient L 4) ]
terminals P+ and C connect to an @ = Se_“"_’ driver control cable (to be
external brake resistor S provided by the user)

motor

(23-bit absolute type encoder A10-LA-
IXOO-XX) Power indicator

(17-bit incremental encoder A10-LS-
XHH-XXK)

Power indicator

Power indicator

AN
fo

Brake power

DC24V power, used when the
servo motor comes with a
brake

Servo motor power cable
AlS-LM-XXX-XX)

B i Cable for encoder of the servo driver

Electromagnetic contactor
Brake power on/off is
controlled by brake control
signal of the servo driver via
an intermediate relay

Serve motor braking cable

(AIB-LZ-XXX-XX)
——— I

Serve motor

Precautions:

1) The servo driver is directly connected to an industrial power source, without use of a transformer or other device for power isolation. To
prevent cross electric shock of the servo system, a fuse or circuit breaker for wiring may be used on the input power.

2) Itis strictly forbidden to install an electromagnetic contactor between the driver and the motor; otherwise damage may be caused to the driver.

3) When an external control power and 24V power is connected, attention shall be paid to the power capacity; particularly when power is
supplied to several drivers or brakes, insufficient power capacity may cause insufficient current, resulting in damage to the drivers or brakes.

4) Note that if a brake uses a 24V DC power source, the capacity of the power source shall conform to the power requirement of the brake. For
brake power, refer to introduction to the servo motor.

5) Check to make sure the output terminals U, V and W of the servo motor are correctly wired in the phase sequence; incorrect wiring may cause
a rotation failure or error of the motor to trigger a warning, or even cause damage to the motor.

6) When an external braking resistor is used, it is required to have terminals P+ and D open; the external braking resistor shall be connected to
terminals P+ and C. If an internal braking resistor is used, it is required to short-circuit terminals P+ and D and leave terminals P+ and C open
(refer to Section 2.7).

7) Upon single-phase 220V wiring, the main power terminals are L1 and L2; if there is a terminal L3, it shall not be wired.
8) CN2 and CN3 are communication interfaces with identical pin definition, and either can be selected for use.
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3.2 Wiring of Main Circuit Terminals
Terminal layout of the main circuit and screw size are shown below.

EA350-011-2B

EA350-0R9-1B EA350-017-3B
EA3S0-4RB-2B EA350-5R6-3B ey Driver Main circuit terminal
EASO-IRG-IB | pogsnepaon | Eassogmsp | EAS0-022-3B i
EA350-2R5-1B - U EA350-028-3B specification Screw size Locking torque
EASSO-OI3-8 EA350-0R9-1B
EA350-1R6-1B None -
EA350-2R5-1B
L1C L1C
@ @uo fEEEEL
@ wc @ oc | EABDGR2B
EA350-011-2B
@a L1 @B L1 EA350-5R6-3B
EA350-8R5-3B M4 2.5N.m
@ L2 @ L2 EA350-013-3B
EA350-017-3B
@ L3 @ L3 EA350-022-3B M4 2.5N.m
EA350-028-3B
@De @e
@ P+ @ = Driver PE ground terminal
specification Screw size Locking torque
@ D @ C EA350-0R9-1B
EA350-1R6-1B M4 2.5N.m
@ C @ U EA350-2R5-1B
a EA350-4R8-2B
@ @ EA350-6R2-28B M4 2.5N.m
@ @ W EA350-011-2B
EA350-5R6-3B
@ w @ EA350-8R5-38 M4 2.5N.m
EA350-013-3B
BIe EA350-017-3B
EA350-022-3B M4 2.5N.m
EA350-028-3B

EA3S0D-038-3B
EA350-052-3B
EA350-062-3B
Driver Main circuit terminal
® ® ® ® ® specification Screw size | Locking torque
EA350-038-3B Wirina frame
EA350-052-3B t;;:]pe 3.5Nm
P+ L1 L2 L3 C EA350-062-3B

Driver PE ground terminal

specification Screw size Locking torque
EA350-038-3B
EA350-052-3B M5 3Nm

EA350-062-3B

No cold-pressed terminal is required for main circuit
cables. Stripping length: 19mm.
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3.2.1 Introduction to the main circuit (high voltage) terminal
Table 3-1 Description of the main circuit terminal of the servo driver

Terminal marking

Terminal name

Terminal Function

L1C, L2C

Control power input

Output with voltage consistent with power level of the main circuit (EA350-038, 052 and

terminal 062 models don’t contain this terminal)
EA350-0R9-1B
EA350-1R6-1B Single-phase 220V input of terminals L1 and L2
EA350-2R5-1B
EA350-4R8-2B Single-phase 220V input of terminals L1 and L2
EA350-6R2-2B Or three-phase 220V power input of L1, L2 and L3
EA350-010-2B Three-phase 220V power input of L1, L2 and L3
L1 L2 L3 AC power input terminal of EA350-5R6-3B
B main circuit EA350-8R5-3B
EA350-013-3B
EA350-017-3B
EA350-022-3B Three-phase 380V power input
EA350-028-3B
EA350-038-3B
EA350-052-3B
EA350-062-3B
Shorting wire is used for connection between P+ and D in default When the braking force
Connecting terminal for an is insufficient, leave the circuit between P+ and D open, and connect an external braking
P+ D, C external t?rakin resistor resistor between P+ and C. External braking resistor should be purchased separately.
9 (EA350-0R9, 1R6, 2R5, 017, 022, 028, 038, 052 and 062 models have neither wiring
terminal D nor short-circuit wire.)
. The DC bus terminal of a servo driver can be connected to a common bus in case of
P+, © Common DC bus terminal multiple units connected in parallel.
U, VvV, W Servo rrlgtrcr;:iﬁz?nectmg The connecting terminal of a servo motor connects to U, V and W phases of the motor.
@ PE ground The two ground terminals are connected to the ground terminals of the power source and

the motor.

24




Technical Manual for EA350 Analog Pulse Type Servo Driver V101

3.2.2 Power wiring

The servo driver may be subject to single-phase or three-phase power wiring. Single-phase power wiring is only permitted for models with the
output current of 6.2A or below.

. Single-phase power wiring (applicable to drivers with a rated output current of 6.2A or below)

L1C
L2C
MCCB MC
i
filter e L2
Single-phase AC I
220V B
2]
Emergency sto] 5
g=ncy stop RA OFF ON MC &
&
MC
RA
y ALM+
DC
24v ALM-

Fig. 3-1 Single-phase power wiring diagram
. Three-phase power wiring (applicable to drivers with a rated output current of 4.8 Ato 28 A)

LiC
L2c
MCCB MC
Three phase — ‘r L1
AC220V . |emo i b %
AC380V filter i E
— - L3 =
* =
a
Emargency stop RA OFF ON ME
RA
DC » ALM+
24V ALM-
>

Fig. 3-2 Three-phase power wiring diagram (4.8 - 28 A)

1. If you don’t wish to cut off the power of the main circuit upon an alarm, the RA relay is not needed.
2. L1C and L2C may be connected to P+ and - terminals respectively (despite of polarity) instead of an external power

supply.
. Three-phase power wiring (applicable to rated output current of 38A or above)

Cautionwe-

MCCB MG
Three phase T — T'-—QL‘I U s
] ]
AC380V b | EMI SR "
} filter : g
pa— - eL3 S
¥ g
Emergency stop 5‘
I—"_g OFF ON MC
| MC
RA

DC
24V

Fig. 3-3 Three-phase power wiring diagram (above 38 A)
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3.2.3 Power connection sequence diagram

S Not Powered on
Control circuit power powered on
Power source of main Powered on
circuit Not powered on
-\ Delay for 1.5s
The servo 1s ready for
output (S-RDY) Not ready Ready
Servo on signal (S-ON .
signal) Tnvalid Valid Tovalid
I
Servo on (S-ON) Enable invalid Enable valid Enable mrvalid
I
Motor powered on Motor not
Servo motor excitation Motor not powered on P powered on

\ Delay for P0-16

iti - Not recerve
Position / speed / torque ) Receive commands
commands Mot recerve commands commands

Fig. 3-4 Power connection sequence diagram
For power connection, refer to Fig. 3-1, Fig. 3-2 and Fig. 3-3, and follow the sequence below:

1) The power L1C and L2C for circuit control must be connected before the main circuit or concurrently with the power of the main circuit. If
only the power to control circuit is connected, the S-RDY signal will not be valid.

2) Connect the power source via an electromagnetic contactor to the power input terminal of the main circuit (to L1, L2 and L3 in case of three
phases, or to L1 and L2 in case of two phases).

3) Upon the lapse of about 1.5s delay after the main circuit is powered on, the servo ready signal (SRDY) becomes valid; at this time, servo on
(S-ON) signal can be received. When valid servo on signal is detected, the motor is excited and enters into the operating status. When invalid
servo on signal or a warning is detected, the driver output is turned off, and the motor enters the free status.

4) When the servo on and the power source are connected simultaneously, the motor will be excited upon the lapse of about 1.5s.

5) Frequent power on/off of the main circuit may cause damage to the soft start circuit and the dynamic braking circuit; the power-on/-off
frequency shall be preferably limited to 5 times per hour and less than 30 times a day. If the drive unit or the motor become overheated, after
elimination of the fault, it is required to leave the unit or motor to cool for 30 minutes before powering on it again.

6) Never connect the input power cable to an output terminal U, V or W; otherwise damage may be caused to the servo driver.
7) Never connect the braking resistor directly between the P+ and © terminals of a DC bus; otherwise a fire may be caused.

8) When the power is turned off, residual voltage may exist on the internal capacitor of the servo driver; check to confirm the CHARGE
indicator light on the servo driver panel is off before conducting inspection.

3.2.4 Specification of the motor power cable connector
Table 3-2 Motor power cable and servo motor connection terminal

Connector appearance and model Pin distribution of the terminal Motor flange

— 4-pin AMP connector (excluding brake)
R o Pin number Function definition
T O30 : u 5
2 v 2

Housing model: 172159-1 TE MATE-N-LOCK 3 W 86
Insert model: 170362-1 TE MATE-N-LOCK

4 PE
Aviation plug (excluding brake)
Pin number Function definition
1 PE 110
2 U 130 (SER series)
Type: YD28KATS 4 W
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Connector appearance and model Pin distribution of the terminal Motor flange
Aviation plug (including brake)
Pin number Function definition
1 PE
2 U
110
8 v 130 (SER series)
4 w
Type: YD28K7TS 5 24V (brake)
6 0V (brake)
7 Null
) Aviation plug
O O Pin number Function definition
B 9
o O A U 130 (SES series)
B \Y 180 (SES series)
Type: MS3108A32-17S ¢ w
MS3108A18-10S D PE
MS3108A22-22S
200
. . 220
Barrier terminal 230
266

1. For a motor with flange 40, 60, 80 or 86 and a brake, it has an independent 2P AMP head for the braking power, which requires

no differentiation of the polarity.

Cautionm 2. An SES series motor with a brake comes with a CM10-SP2S-MD plug for braking power, which requires no differentiation of the

polarity.

3. The above graphs in this table show the cable ends.

3.2.5 Recommended cable specification for the main circuit

Table 3-3 Recommended cable specification for the main circuit

Driver model L1C, L2C L1, L2, L3 u,Vv,W P+, C PE
EA350-0R9-1B 0.5mm? 0.5mm? 0.5mm? 1.0mm?
EA350-1R6-1B 0.75mm? 0.75mm? 0.75mm? 1.0mm?2
EA350-2R5-1B
EA350-4R8-2B 1.0mm? 1.0mm?2 1.0mm?

EA350-6R2-2B
EA350-011-2B 2.5mm2 2.5mm? 2.5mm?
0.5mm?
EA350-5R6-3B 1.5mm? 1.5mm?2 1.5mm?
Above 2.5 mm?

EA350-8R5-3B

2.5mm? 2.5mm? 2.5mm?
EA350-013-3B
EA350-017-3B

4.0mm? 4.0mm? 2.5mm?
EA350-022-3B
EA350-028-3B 6.0mm? 6.0mm? 4.0mm?
EA350-038-3B 10.0mm? 10.0mm? 6.0mm?
EA350-052-3B None 16.0mm? 16.0mm? 6.0mm? >10mm?
EA350-062-3B 25.0mm? 25.0mm? 6.0mm?

The recommended specification for the wires connecting P+ and D to the braking resistor is calculated based on the 30% utilization of braking.
For practical use, please adjust it based on the actual circumstances. For example, a cable with a specification one grade above the
recommendation should be selected if reverse dragging under a high speed is a long-term case.
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3.3 CN5 encoder signal terminal
CNS5 is the encoder signal terminal, a DB15 socket; its position is shown in Fig. 3-5:

SREE
g J: 60
@ | 10 1o
g L2 (e
] 2
2k 20 120
@ | 20
& | 10 130
& | 9
@ Te) 140
g 100
50 150
2 gy sl
- | ____‘_‘-‘/
SIZE A/B SIZE C/D

Fig. 3-5 CN5 terminal position
3.3.1 Definition of encoder terminals on the driver side

6
% O
. 1 11
sp+ —4+—O o——
-~
*— O
2 12
x——0 o—E—
- 3 13
SD —O o—E
-2 O
4
——0 o—+—
i )
GND — O
Encoder power 5V 3 O O 15 X
% mdcates that the Shielding screen to metal

terminal 1s suspended and

housin;
should not be connected. =

Fig. 3-6 Pin distribution of CN5 terminal

Fig. 3-7 Soldered pin distribution of CN5 terminal
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3.3.2 Definition of encoder terminals on the servo motor side
On the servo motor side, there are four forms of encoder terminals

TE 172161-1 YD28K15TS CM10-SP10S-MD

20 Ol
50 0 O3
o000 o0
130 © On

=
Connector type @@J@
WIEI®
DIE&®

Signal Pin number Signal Pin number Signal Pin number
+5V 1 +5V 2 +5V 4
GND 2 GND 3 GND 9
17/23-bit serial SD+ 5 SD+ 4 SD+ 1
encoder SD- 6 SD- 7 SD- 2
VD+ 3 VD+ 14 VD+ 6
VD- 4 VD- 15 VD- 5
PE 9 PE 1 PE 10

Note: Graphs in the table are views from the side of the motor

Precautions for encoder wiring:
1) Do reliably ground the shielding screens on the driver side and the motor side; otherwise a warning of the driver will be triggered.

2) Make sure the differential signal corresponds to two core wires of the twisted-pair connecting cable. For example, SD+ and SD- forming a
differential signal group shall use a twisted-pair cable.

3) When a serial incremental encoder is selected, VD + and VD- signals do not exist (VD+ and VD- are the positive and negative ends of a
battery)

4) When a 17/23-bit serial encoder is used with a conductor of less than 5m long, a cable with the cross section area of 0.2mm? shall be
used. If the conductor exceeds 5m, per each incremental 1 meter, the cross area of the core wire shall increase by 0.05mm?2,

Please note that for the encoder cable provided by us, the connection method for the shielding layer differ from those
Caution==  mentioned above.
When an absolute encoder is used, please choose disposable ER14505 3.6 V lithium batteries.
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3.4 CN4 control signal terminal

The CN4 signal terminal provides signal required for connection with the upper controller, and uses a DB44 socket; the pin distribution and
signal definition are shown below:

SINEE 220V SINEE 3sov
P PN
@ e
A& @ |[-=c & _‘n
?E % L1 & E::]
gg e |- E:]
od[] @ |e TS
od @ &
0 @ |l
= @ | i
o @ | Y
oo @ o
e @ | 2
. o ke 18
®® 9
SIZE A/B SIZE C/D

m)

1

2

3

7

8
30 (29|28 |27 |26 | 25|24 |23 |22|21 (2019|1817

44143 | 42|41 40|39 |38 (37|36|35|34|33 (32|31

14|13 |12|11|10| 9

§
(

(@I
B8
5B
a;g
agg
g 8
__lég
_...gE.L
— g5
s§§
Ak
21§
s
B s
— 8 F

Fig. 3-8 Terminal position and pin distribution diagram of the driver control circuit

3.4.1 Pin distribution of the control signal terminal

Signal name Pin number Function description
DIl 5 Digital input, default function No. 1
DiI2 20 Digital input, default function No. 2
DI3 4 Digital input, default function No. 13
DI4 19 Digital input, default function No. 14 Refer to
Digital DI5 3 Digital input, default function No. 3 Sections 3.4.2
input port g put, : and 3.4.4
DI6 18 Digital input, default function No. 12
DI7 2 Digital input, default function No. 20
DI8 17 Digital input, default function No. 21
COM+ 21 Digital input common positive terminal
+24V 25/40 Internal 24V power source, voltage range +20V~26V, maximum output current 200mA
COM 7122136 Internal 24V power ground; digital input common ground
;?g;?; +10V 44 +10V power, maximum output of 20mA.
GND 29 +10V power ground, analog ground
DO1 8 . .
Digital output, default function No. 1
DO1- 37
DO2 23 . .
Digital output, default function No. 2
DO2- 38 Refer to
Digital .
output Dos3 9 i - Sections 3.4.3
p DO3- 39 Digital output, default function No. 8 and 3.45
DO4 24 . . .
Digital output, fixed function No. 12
DO4- 10
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Signal name Pin number Function description
PULHIP 1 Positive terminal when 24V power source is used for command pulse
Positi PULSE+ 33 Position pulse command + Refer t
osttion PULSE- 34 Position pulse command - eter o
pulse input — — Sections 3.4.7
SIGN+ 31 Position direction command +
SIGN- 32 Position direction command -
PA+ 28 Differential frequency division output of pulse A, maximum allowable
PA- 13 current 20mA
PB+ 12 Differential frequency division output of pulse B, maximum allowable
PB- 27 current 20mA
Frequency - - —— -
divisi PZ+ 11 Differential frequency division output of pulse B, maximum allowable Refer to
ivision .
PZ- 26 current 20mA Sections 3.4.8
output ocz =
GND 29 Z pulse open-collector output, maximum allowable current 40mA.
OCA 43 A pulse open-collector output, maximum allowable current 40mA
oCB 42 B pulse open-collector output, maximum allowable current 40mA
Analog All 15 Analog input 1 Refer to
input Al2 30 Analog !nput 2_ Sections 3.4.6
GND 29 Analog input signal ground

Cautione All GND terminals are connected inside the driver; all COM terminals are connected inside the driver

3.4.2 DI function definition table

Settings Item Function name Description UG | (RUTIY
mode mode
0 Disabled | Terminal inactive
1 S-ON Servo on ON: Servo on | OFF: Servo off Level PST
2 ALM-RST |Warning and warning reset | OFF—ON: Reset warnings and alarms that can be reset Edge PST
3 P-CLR Elc:rtilr?g deviation - counter | e trigger mode, see the definition of P1-16 Edgef/level P
4 DIR-SEL Direction selection for speed | ON: Reverse direction of | OFF: Set the direction of a speed Level s
command speed command command
5 CMDO | Internal command bit0 In the multi-segment position control mode, the signal | _Level PS
6 CMD1 Internal command bitl corresponds to the multi-segment position switching function; | Level PS
7 CMD2 Internal command bit2 In the multi-segment speed control mode, the signal| Level PS
8 CMD3 Internal command bit3 corresponds to the multi-segment speed switching function; Level PS
9 CTRG Internal command trigger Multi-segment position trigger Edge P
10 MSEL Control mode switching F_or _c_ontrol mode switching, see P0-00 description for the Level PST
significance of ON/OFF
1 ZCLAMP Zero position fixation on for | ON: _Zero position fixation OFE: Function invalid Level s
speed command function on
12 INHIBIT | Pulse inhibited S]';L;:nh'b't command pulse OFF: Allow pulse input Level P
13 P-OT Inhibit forward drive ON - Inhibit forward drive | OFF - Allow forward drive Level PST
14 N-OT Inhibit reverse drive ON - Inhibit reverse drive | OFF - Allow reverse drive Level PST
15 GAIN_SEL | Gain switching ON: Use the second gain OFF: Use the first gain Level PST
16 J_SEL Inertia switching ON: Use inertia ratio P4-11 | OFF: Use inertia ratio P4-10 Level PST
17 JOG_P Forward jog ON: Forward jog running | OFF: No function Level S
18 JOG_N Reverse jog ON: Reverse jog running OFF: No function Level S
19 TDIR-SEL Direction  selection  for |ON: Reverse direction of OFF: Set torque direction Level T
torque command torque command
Numerator selection 0 for GNUM1 GNUMO Code
20 GNUMO 1 ojectronic gear ratio 0 0 P1-04 Level P
- 0 1 P1-08
21 GNUML1 Numerator selection 1 for 1 0 P1-10 Level P
electronic gear ratio 1 1 P1-12
29 ORGP External detector input Rising eqlge: I_Extemal detector active Falling edge: External Edge PST
detector inactive
23 SHOM Homing OFF—ON: Start the homing function Edge PST
24 TL? External torque limit C_)N_: E_xternal torque limit enabled OFF: External torque Level PST
limit disabled
25 EMGS Emergency stop ON: Emergency braking OFF: No function Level PST
33 PDIR_SEL D|rt_3(§t|0n selection  for| ON:  Reverse position OFF: Given command direction Level P
- position command command
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34 GBK Position probe ;())rlzt:)e Execution position OFF: No action Edge PST
35 PUL-UP | Forward pulse deviation séfllig?ion edge:  Forward Falling edge: No action Edge P
36 PUL-DN | Reverse pulse deviation géfllig?ion edge:  Reverse Falling edge: No action Edge P
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3.4.3 DO function definition table
. . L Running
Settings Item Function name Description mode
0 Disable | Terminal inactive
Active - The servo is ready and can receive S-ON commands
1 S-RDY Servo ready Inactive - The servo is not ready and does not receive S-ON commands PST
Active - Release the holding brake (brake powered on)
2 BK Brake control Inactive - Close the holding brake (brake powered off) PST
Active - The motor is rotating (the rotating speed is higher than the PO-
. 04 set value)
3 TGON Motor rotation Inactive - The motor stops rotating (the rotating speed is lower than the PST
P0-04 set value)
Active - The motor speed is zero (the speed is lower than the P0-03 set
value)
4 ZERO Zero speed of motor Inactive - The motor speed is not zero (the speed is higher than the PO- PST
03 set value)
5 V-CLS Speed reached Valid: The actu_al m_otor speed reaches or exceeds the P2-08 set value PST
(regardless of direction)
Valid: Upon speed control, the absolute value of the difference
6 V-CMP Speed consistency between the actual motor speed and the speed command value is S
smaller than the P2-09 set value
Valid: In the position control mode, the count of position deviation
7 PNEAR Positioning approach pulses is smaller than the P1-23 set value of the positioning approach P
width
Valid: In the position control mode, the count of position deviation
8 COIN Positioning completion pulses is smaller than the P1-24 set value of the positioning completion P
width, and satisfies the condition defined by P1-22
- Valid - Motor torque limited
9 CLT Torque limit Invalid - Motor torque not limited PST
. o Valid - Motor speed limited
10 VLT Rotating speed limit Invalid - Motor speed not limited T
11 WARN Warning output Valid: A warning event occurs PST
12 ALM Alarm output Valid: An alarm event occurs PST
13 Tem Tordue consistenc Valid: The motor output torque reaches the set value T
P 4 y Invalid: The motor output torque does not reach the set value
. Valid: Homing completed
14 Home Homing Invalid: Homing is being executed P
15 S-RUN Servo on Valld_ - The servo is on PST
Invalid - The servo is off
27 T CLS The torque is reached Valid: The motor current_ perpentage reaches or exceeds the P3-07 set PST
value (regardless of the direction)
P8-36 selects the judgment logic; when the condition is satisfied, the
Speed programming output is valid; otherwise when the condition is dissatisfied, the output
29 SPD_P - S - e - PST
comparison output is invalid; when 10rpm hysteresis is present, the output remains
unchanged during the hysteresis.
P8-39 selects the judgment logic; when the condition is satisfied, the
Torque programming output is valid; otherwise when the condition is dissatisfied, the output
30 TRQ_P - o . ; PST
comparison output is invalid; when 3.0% hysteresis is present, the output remains
unchanged during the hysteresis.
Speed and torque . .
. . Valid: Both SPD_P and TRQ_P are valid
31 SPD_TRQ | programming comparison Invalid: SPD_P or TRQ_P is invalid PST
output
Cautions 1. Generally 10rpm speed hysteresis is present; during the hysteresis, the output remains unchanged.

2. Generally 3.0% hysteresis is present; during the hysteresis, the output remains unchanged.
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3.4.4 Digital input terminal wiring

The digital input (DI) terminal of EA350 series servo driver has a full-bridge rectifier circuit. Through the terminal current can be forward (NPN
mode) or reverse (PNP mode).

Take DI1 for example. DI1~DI18 have the same interface circuits.
1) When the higher-level device has relay output:

Use the internal 24V power source of the servo Use an external 24V power source

for power supply

Not usc a single power source l

2V 24 2V

+24V power source | 55 Servo driver +24V power source | 25 Servo driver Fg {+24V power source| 55

== — “ A —
|
co.w:[ 21 COM+ | 21 Vs COM+I 21
O > S O
O e S s = (1
3 — r D gsS — T 3
} | 47K } |/ 47K } |/ 47K

COM | 7 l Relay |7 [ Relay 7

COMT_*

COMl ¥

X

Relay
Fig. 3-9 Wiring of the digital input terminal when the higher-level device has relay output
In this Manual, the following content is provided in default:
Cautione= >  The COM terminal has 7 pins; the user may also use 22/36 pins.
»  The internal +24V power source of the servo uses 25 pins; the user may also use 40 pins

2) When the higher-level device has NPN open-collector output:

Use the internal 24V powe

PNP input

+24V power source’> 25

r source of the servo

Servo driver

+24V

coM+ |

N

DI1

.5y
P oy I

-

Use an external 24V power
source

Servo driver

PNP input

+24V power source, ¢ 2

CoM+ | 2

601 T
&

-

Fig. 3-10 (a) Wiring of the digital input terminal when the higher-level device has NPN open-collector output
3) When the higher-level device has PNP open-collector output:

Use the internal 24V power source of the servo Servo driver Use an external 24V power source Servo driver
PNP input +24V PNP input +24V
+24V power source 25 +24V power source | o 5
O= o=
M+ | 2 M+ |2
COM & 1 COM &2 1
Vok I; Vol t
- A ol
4. 7K 4. 7K
COM [7 CoM |7
o oL
Fig. 3-10 (b) Wiring of the digital input terminal when the higher-level device has PNP open-collector output
Cautions- 1. When an external power source is used, do make sure the circuit between 24V and COM+ terminals is open

2. Mixed use of PNP and NPN is not supported
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3.4.5 Wiring of digital output terminal
Take DO1 for example. DO1~DO4 have the same interface circuits.
1) When the higher-level device has relay input

Use of internal power supply Use of external power supply

DCSV 24V

95 | DCSV-24V

Servo driver

O
- —
— 8 DO1 -
Polarity error No relay is
of freewheel connected
diode
DO1

Servo driver

Servo driver

Servo driver x Z

Kepoy

Fig. 3-11(a) Correct wiring of the DO terminal when the higher-level Fig. 3-11(b) Incorrect wiring of the DO terminal when the higher-level
device has relay input device has relay input

When the higher-level device has a relay input, do connect a freewheel diode; otherwise damage may be caused to the DO

ionw .
Caution terminal

2) When the higher-level device has optical coupling input

Use of internal power supply Use of external power supply Use of internal power supply Use of external power supply No connected
DOSV-24V No connected current- =y 9 current Jimiting
- limiting resistor DCSV_24V resistor

. 2
29 __ S 24

Servo driver
yik

Servo driver rA t Servo driver

Servo driver

External power
ground

External power
ground

Fig. 3-12(a) Correct wiring of the DO terminal when the higher-level Fig. 3-12(b) Incorrect wiring of the DO terminal when the higher-level
device has optical coupling input device has optical coupling input

The maximum allowable voltage and current capacity of the optical coupling output circuit inside the servo driver:

»  Voltage: DC30V (maximum)

»  Current: DC50mA (maximum)
If it drives an induced load (such as a relay or contactor), it is required to additionally install a surge voltage absorption circuit,
such as: RC absorption circuit (note that the leak current shall be smaller than the holding current of the control contactor or
the relay), voltage-dependent resistor, or freewheel diode (for use in a DC electromagnetic circuit; special attention shall be
paid to the polarity upon installation). The components of the absorption circuit should be installed close to both ends of the
relay or contactor coil.

Cautionwe-

3.4.6 Wiring of CN4 analog input terminal

Signal name Pin number Function
) All 15 Voltage analog input Voltz_alge input range: -10V to +10V, 12 bits in resolution
Analog quantity Al2 30 Maximum allowable voltage: #12V
GND 29 Analog input ground | INPut impedance: 10K

All and Al2 are generally used for input of speed or torque analog signals.

Servo driver

About

9K
<

10-+10V|

-10-+10V |

T

Fig.3-13 Al1/AI2 Terminal Wiring Diagram
35
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3.4.7 CN4 position command input signal
Position command pulse input signal and command symbol input signal terminals in CN4 are described below.
Table 3-6 Description of position pulse input signal

PULSE+ 33
. | Input pulse form:
PULSE- 34 Input que_of pulse command: Direction + pulse
Differential input
SIGN+ 31 Input of open collector A, B-phase orthogonal pulse
. CW/CCW pulse
Position SIGN- 32
command PULHIP 1
External power input interface of command pulse
PULHIS 16
+24V 25/40 24V power positive end
COoM 36 24V power ground

Pulse command can be input by using the open-collector or the differential mode. In case of the differential mode, the maximum input pulse
frequency is 500Kpps; in case of the open-collector mode, the maximum input pulse frequency is 200Kpps.

For the pulse input terminal, it is required to set a filter time to prevent entry of interference signal into the servo driver resulting in malfunction
of the motor. For information on the filter time, refer to description of P1-15 function parameters.

Different command input pulse forms have different timing sequence and time parameters. For details, see Table 3-7 and Table 3-8:
Table 3-7 Timing sequence table of different command pulses

P1-01=0 positive logic - T3
Pulse + direction Forward Reverse
T1
PuLsE :Lﬁ_ru-u—tn_n_ﬂ_r
P1-01=1 negative logic —- T2 - T3
SIGN
Forward Reverse
-+ Td jo- +{ T4 f& .
puLse % E s R S
P1-01=2 positive logic - T4 ool T4 |
SIGN 1 T3 &
Two-phase orthogonal Forward Reverse
pulse (quadruplicated — i gy T
frequency) PULSE - e £
P1-01=3 negative logic Tl Ta b :
-Ul= SIGN 1
- r A S  _
Forward Reverse

PULSE —§ I:Tl
P1-01=4 positive logic =

T3
SIGN

Forward Reverse
CW+CCW pulse -
mﬁ:ﬁ:m _
P1-01=5 negative logic e T2 - 13 |~
SIGN
e
Forward Reverse

Table 3-8 Pulse input time parameters

Difference 500Kpps 18 116 218 0.518 5V
Open collector 200Kpps 2.518 2518 518 1.2518 24V(MAX)
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3.4.7.1 Differential input mode of position command pulse

Upper computer

For

input

position
command, the
minimum
pulse width is
Ips and the
maximum

frequency
500kpps

pulse

is

1 %0 Servo driver
)\ fl' = f”i PULSE+ 1000
A 2
d PULSE= 100 |
Yo —
| e
1 - sign+ | 31 100
/ v I
4 — siGN= 132 1000
GND || ]1 { GND
= 1 1
va
PE

Fig. 3-14 Wiring diagram for differential input of pulse command

Make sure “2.8V< (H level - L level) <3.7V”; otherwise the servo driver will have unstable input pulse, resulting in the

Cautionw >

>

following circumstances:
Upon input of command pulses, pulse loss occurs.
Upon input of a command direction, a reverse command direction is taken.

3.4.7.2 Open-collector input mode of position command pulse

. Wiring for using the internal 24V power source of the servo

Open collector pulse position
command

Max. input frequency 200
kpps

Min. pulse width 2.5 us

External !

2KO

"
"
"
"
"
W
"

PULSE+ | 33}
=
r— - 134
; / 2 PULSE- 34
i SIGN+ |31
| . SIGN- |32
/ i COM |3s

- :: '

PE I,

External

24V power v .
— source |25 Servo driver
E:: / gé PULHIP | 1 2K0
: i PULSE#I:J | -
t tt O ;—}
: i A
$ xa
: i 1 K
s i |34 1000
$ PULSE. &
s / i 20
i. :‘ SIGN+ | 31 1000
v Hi ” e | —
2
20
e SIGN- | 32 1000 #Z/‘ K:
COM |3s

Fig. 3-15 Wiring diagram for open-collector input of pulse command (using the 24V power source of the servo)
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. Wiring for using an external 24V power source and internal current-limiting resistor of the driver

pen collector pulse positi
ommand +24V : +24V )
Iax. input frequency 200) 25 Servo driver 25 Servo driver
pps
Tin. pulse width 2.5 us
PULHIP |1 2K0Q PULHIP | 1 2K0
PULSE*L 1000 i b PULSBL& 1000
4 o "l. . —
A i i A
2K0 i i 0
———  PULSE-J3 1000 32 ” K: i H PULSE-|3¢ 1000 7K
: ] /'_ ] 01 i EE O—1
s : 0 i §
External i : s | 0o External i i o,
e i ' 1 1 s ' i +
Y { : o Y24V T Tt 3 <
i : x0 A i :
| Sle,gll] et} } K i i SIGN-
i / i | com )= i COM
I ! B v
PE 1, PE
Fig. 3-16 (a) Wiring diagram for open-collector input of pulse command (using an external power source and the internal current-limiting
resistor)
. Wiring for using an external 24V power source and external current-limiting resistor
NPN wiring for using an external 24V power source and external current-limiting resistor PNP wiring for using an external 24V power source and internal current-limiting resistor
Open collector pulse position
o d ' +24v +24V
:1“- Input Hrequency 200 2 Servo driver R1 2% Servo driver
pps
Min. pulse width 2.5 us
PULHIP |1 2KO PULHIP | 1 20

R1 PULSE+ |3 1000 — PULSE+ | 33| :—Ig_
> ) S — ™ - p
y.A " " b
!!2"0 # 13 i ||2m
i & PULSE- ,3_‘, 1000 ” K: i i PULSE- 1000 }" K:

" / i' R1 é: i
. .; m . =
R1 i | siGNs |3 1000 EXEREL] H H i e &5
——— +—1 -_— t o \
[szn

18

1 1 ‘ 24V H H O—
External| 20 A b it P
2 T i ol | sion | 1000 }" - I SIGN- |52 1000 #Z’ -
I< i / i | com |ss — | I
T
PE 1:

Fig. 3-16 (b) Wiring diagram for open-collector input of pulse command (using an external power source and external current-limiting resistor)
The current-limiting resistor R1 is selected as follows:
I/:‘(‘ -5 —

Resistor R1 shall be selected to satisfy the formula: R1+200 1oma
Recommended resistance for R1:
VCC voltage R1 resistance R1 power
24V 2.0K 0.5W
12v 0.8K 0.5W

1. A pair of differential signals shall use a twisted-pair cable.

2. The pulse input signal cable must be run separately from the power cable, with at least 30cm or greater spacing.

3. The pulse input interface is not a shielded input interface. To reduce noise disturbance, it is recommended to connect the
output signal ground of the upper computer and the signal ground of the driver.

Cautionw
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3.4.8 Frequency division output circuit of CN4 encoder
Table 3-9 Description of frequency division output signal of the encoder

Signal name Pin number Function
PA+ 28 Differential frequency division output of
PA- 13 phase A .
Orthogonal frequency division pulse output of A and B
PB+ 12 Differential frequency division output of
PB- 27 phase B
Pz+ 11 i i ivisi
Differential frequency division output of Pulse output at the origin of the encoder
PZ- 26 phase C
OCA 43 OC-gate frequency division output of
phase A NPN type Orthogonal frequency division pulse open-collector output of
OC-gate frequency division output of|Aand B
ocB 42 phase B NPN type
OC-gate frequency division output of i .
ocz 35 phase Z NPN type Pulse open-collector output at the origin of the encoder
GND 29 Pulse open-collector output signal ground

The frequency division output circuit of the encoder outputs differential signal through the differential driver and open-collector signal through
the transistor. Commonly, when a control system is formed with the higher-level device, feedback signal is provided. In the upper computer,
please use a differential or optically coupled circuit or NPN circuit based on the signal type selected to receive the signal. The maximum current
of differential output is 20mA,; the maximum current of open-collector output is 40mA.

e —o—
i :

H

H

computer

I
(111

GND

Differential
receiving

Servo driver

GND

Upper Servo Upper computer

| | Optically coupled [

>

——-

.

a>—=>—-§zg -

O
"

O
S

:

4 I

.
>

receiving

Fig. 3-17 Wiring diagram of differential frequency division output

-

Fig. 3-18 Wiring diagram of the open-collector frequency division output terminal

Do connect the signal power ground of the upper computer with the driver GND, and use a twisted shielded pair to reduce
noise disturbance.

Cautionw-
40mA.

The maximum voltage tolerance of the triode inside the driver is DC30V, and the maximum allowable input current is
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3.5 CN2 and CN3 communication terminal wiring

The driver is connected to the upper computer through the two identical communication signal connectors CN2 and CN3 connected in parallel
inside of it; the user may operate the driver by MODBUS communication; the communication distance is about 15m.

Table 3-10 Description of the communication connector pins

Signal name Pin number Function Pin distribution of the terminal
RS485+ 1 L
RS485 communication port
RS485- 2
GND 3 RS485/RS232 communication reference ground i
RS232-RXD 4 The receiving terminal of RS232 connects to the transmitting
terminal of the upper computer
RS232-TXD The transmitting terminal of RS232 connects to the receiving

terminal of the upper computer

N " N
RS485+ 00— Ao - -RXD O—+ A
PVt 11 [remeinal R RS232 A RS232
: : P : ) communication| : H 27N : ‘. communication|
RS485-O—+H—"" O+ e RS232-TXD O— " O TXD merteeof
: ] I| i terminal host 'l ' : ] host
' ] ] )
' ] HE T
Servo driver GND | L H 7 GND Servo driver GND - - GND

Fig. 3-16 Wiring of communication terminals
3.6 CN1 analog output terminal
Table 3-11 Instructions on analog output signals

Signal - - Pin distribution of the S
name Pin number Function terminal Wiring diagram

Analog output 1, output voltage . Servo diver
AO1 1 -10V~10V, Maximum output current 1mA You can set output info @ @ _

Analog output 2, output voltage via Set P6 function =

' codes Q
AQZ 2 -10V~10V, Maximum output current ImA @ @
GND 3 Common ground of analog output signal (Driver upright,
. . ) viewed from the front
Reserved 4 Cannot be connected with any signal line of the driver)

Precautions:

1) Upon turning OFF the control power, the analog monitoring output terminal might output a voltage of around 5 V in a period of up to 10 ms.
Please take it into account when using it.

2) The max. output current of the analog terminal is 1 mA. Any values beyond that might damage the driver. Please take full account when
choosing the load.
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3.7 Holding brake

When a motor is used to drive a vertical shaft or in other similar circumstances (such as presence of external force), to prevent motion of any
moving part due to gravity or external force in case of power failure, the motor used shall have a holding brake.

1. A holding brake is only used to hold the motor in the stop position, and it may not be used to stop operation of a motor.
Cautionm= 2. When the motor with a holding brake operates, the brake may produce clicks but this does not affect the function of the
motor.

The holding brake requires provision of an external 24V power source. Wiring diagram of the brake signal and brake power source is shown
below:

L N
L1C +24V DC24V
brake power
MCCB MC — [ =
} - L1 \
. | EMI | DO2setas |
1 ™ Filter . L2  BKsignal 24292 Tt
; [r— )" L3 I DO2- 1ptermediate
= relay
) [com @
=
U g
Vv &
w
PE
CN5
=
I

Fig. 3-21 Brake signal and brake power wiring
3.7.1 Precautions for wiring of the holding brake:

1) The intermediate relay must be controlled through the signal terminal (DO2+ and DO2- in the figure above) of function No. 2 (BK)
defined by EA350 servo driver; connection and disconnection of the holding brake to power supply is controlled by the normally open
contact of the intermediate relay.

2) The holding brake coil has no polarity; when powered on, it is released (at this time, the brake disc is separated without braking force).

3) The holding brake requires use of an external power source. DC24V power supply to the intermediate relay coil can be sourced from the
servo driver; when an external power source is used, it is not recommended to use the same power source with the holding brake.

4) When an external power is used for the intermediate relay coil, note that DO2+ terminal shall connect to the positive terminal of the power
source and DO2- shall connect to the negative terminal of the power source.

5) For operation of the holding brake, it is required to ensure an input voltage of 21.5V; for this reason, full consideration shall be given to
voltage drop resulted from the power cable resistance of the holding brake, and cable of 0.5mm? or above is recommended for use. For specific
power parameters of the holding brake, see Chapter 12.

6) The holding brake should preferably not share a power source with other appliances, so as to prevent operation of the other appliances
resulting in voltage or current reduction and finally in malfunction of the holding brake.
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3.7.2 Action sequence of the holding brake
3.7.2.1 The holding brake is subject to action delay; for the releasing and closing time of the holding brake, refer to the following figure

Servo on (/S-ON) signal OFF -~ OFF
1)
M d Powered on I
otor powered on Not powered on le powered on
Y > ———ie” PO-11
Brake (/BK) command) OFF ON OFF
R - = _a -

Brake  Brake closed ke rel braki
(braking) Brake release (Not braking)

Position / speed / torque Receive commands

commands  Not receive

Motor speed
0 rpm

PO-16 —> e .

Fig. 3-22 Delay in releasing and closing of the holding brake

*1: The delay in action of the holding brake may differ with different motor models. For details, refer to Chapter 12. The actual conditions shall
always prevail.

*2: P0-16 provides the time from when the servo driver receives a Servo On (/S-ON) command to when a position/speed/torque command can
be received, and the time must be longer than that required for the holding brake to release. When the upper device outputs a command to the
servo driver, the command shall be output upon the lapse of the time following the /S-ON signal.

*3: The holding brake actuation and the servo OFF shall be set through P0-09, P0-10 and P0-11.

3.7.2.2 Brake signal (/BK) output time when the servo motor stops OFF

Servo on (/S-ON) signal ON
Upon application to a vertical shaft, gravity of mechanical moving
parts or external force may cause slight movement of the machine. Brerelease [ (braking)
Such slight movement can be eliminated by setting the PO-11 to make s (R0 contnd (o S
the motor power off after the brake closes. — P01l
Motor powered on  Motor powered
on Motor not powered on

Fig. 3-23 Action sequence of the holding brake when the
servo is off

When an alarm occurs in any circumstance, P0-11 is invalid and the servo motor immediately enters the power-off state. At

Caution= this time, the moving part of the machine can move freely before the brake acts.

3.7.2.3 Brake signal (/BK) output time when the servo motor rotates

When an alarm occurs during rotation of the servo motor, or when the off signal is forced during rotation of the servo motor, the servo motor
immediately enters the power-off state. At this time, the brake signal (/BK) output time can be adjusted by setting the brake command output
speed value PO-10 and the servo OFF-brake command waiting time P0-09.

Brake actuation condition upon rotation of the servo motor Servo on (/5-ON) signal

or an alarm occurs

Brake signal will act when any of the following conditions establish: or pover off

. When the motor speed goes below the P0-10 set value after the
motor enters the power-off state.

Mot ered Powered on
otor powered on Not powered on

PO-10

*  When the time set by P0-09 elapses after the motor enters the Motor speed ____ & Frec operation swops
power-off state.
Brake release Brake |
Brake (/BK) command) (brake released) closed 4'

Fig. 3-24 Brake action upon rotation of the servo motor

1. Even if a value exceeding the maximum speed of the servo motor used is set in P0-10, the servo motor is still subject to
upper speed limit.

2. Do not assign motor rotation signal (TGON) and brake signal (BK) to the same terminal. If the signals are assigned to the
same terminal, falling speed of the vertical shaft may set the TGON signal on, and the brake may fail to act.

Cautionw
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3.8 Standard Wiring Diagram of Control Circuit
3.8.1 Standard wiring of the position control mode
For the default standard wiring,

the internal +24V power source of
the servo is nsed

w24V
power |

Servo onl

Alarm rezstting and clearmg| _'"'.-m

Inbubit forward drivefp—

Inhibit reverse drivel _Jm_ﬂ

Pulse deviation counter

zee explanation for function clearmg
codes of P6 zroup

. IMHIBIT
1. For DI terminal wiring, Pulse inhibitad—— e/
see Section 3.4.5 =

‘Mumerater selection 0 for

alactromiz gear ratio

MNumerater selection 1 forj
slectromic gear ratio

le.i
Position command [CWA
A\ phase]

[CCW B phase]

1

2 IT%]- 3

CN1
terminal

:

All COMs have been
internally short-cirenited

Zhe)

LOUCY

1000 | §2

- = 4
Mote 1; forward torque Limit
Sigmal input: 0~10V

Approximate it
(impedance: 90}
Torque Lt
For analog input circuit, refer
t03.4.7. Al2
GND
- PE

Note 1: reverse torgue limit
Signal input: 0-10
Approximate input

impedance: 9kL2

@0 s @Ds hae been

mtsmally short-circuted

EA350 servo driver

— For AD output wiring, see

36

-
S5-RDY
Sero ready
BE
DO2= Brake cutput
COm Status sutput
Position )
reached L Fu.' DM output flldu\l
38
for the function codes of P6
AILM
1. For DI terminal wiring,
Famlt cutput ' see Section 3.4.6
3. To be provided by the
user: DCSV-24V
Maximum allowahle
voltage: DICI0V
Maximum allowable
Frequency-
divided pulse
output of the
encoder - . .
difference Upper
For output cirenit
of differential
frequency
fivisi .
Section 3.4.9
For output cirenit
output of encoder n;rh collector
frequency
divizion semal. see
Section 3.4.9

Intermal +10V power supply, max_ allowable
current 20 mA (note 2)

Fig. 3-25 Wiring of the standard control circuit in the position mode
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3.8.2: Standard wiring diagram for speed control mode

For the default standard
wiring, the intermal +24V
power source of the servo is
used

+24V powar
source

50N

Sero obp—

Alarm resetting and)

ALN-EST pr2
clea:ing—
PoOT
Tnhibit formard drive —
Inhibit reverse dri—.'e,_}.u(

E]

St:tnsinpnt<
Internal speed command bat|___ Qg m‘ E
1. For DI terminal function, P o 3
codes of P6 group Internal spaed command| QU u:@
2. For DI terminal wiring, - i,
see Section 3.4.5 ]
Internal spead command o2 oty E
Internal speed conummand _m D18
bit3
All COM: have been
internally short-
circuited
. 1 280
 PULSE+ 10002
_ s/ )| ¥
Pulse speed semil [CW A phase]

For wiring diagram of

pulze commiand, see Section SIGN ZhL)
348 [COWE plhase] 1000
L stow-
rj
Note 1; Analoz speed setting siznal
Inpui: =10V
Approximate input impedance:
OkLL
i AIl |15
(AN
Analog speed s,e‘l:i:l.ug< ] @D
F los i oo
refer to 347, § Alz |30 r:.: |
L._‘é!_ﬂln_ﬁl
All GNDs have been
L - @0 neernally  short-
ircuited

Note 2: analog torgue limit
Signal input: 0~10V
Approximate input

impedanece: $kil

EA350 servo driver

v

Analog 1
SUPUL Fop AD output wiring, see
36
Analog 2
output
SRDY |
Servo ready
BE
COIN Status output
Position
reached I. For DO output function
planning, see explanation for the
function codes of P8 group
1. For DO terminal wiring, see
ALM Section 3.4.6
rlt cutput J 3. To be provided by the nser:
DCEV-MY
Maximom allowable voltage:
DCav
Maximum allowable current:

DC5imA

+10V
Internal +10V pover supply, max. allowable current
20 mA (pote 3)

pondmg to P2-00

Fig. 3-26 Wiring of standard control circuit for speed mode
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3.8.3 Standard wiring diagram for torque control mode

For the default standard
irine. the i 1 4347
power source of the servo is
nzed +24W power
soures ADL Amnalog 1
output
For AOQ output wiring, see
CN1 l 36
terminal
| AOL Amnalog 2
so s [ 325 -
Seroon[ it
GND
Alarm resstting and —w :@
claanng
rot mla [ iz
Inhibit forward drivel [~ -~ 9~ | -
| SRDY
Inhibit reverse drive _)BE_M(*&E _ Servoready
Status i.nput< |
w3 [ 3]
1. For DI terminal function, BE
see explanation for function Brake output
codes of P6 group o . D] :@
2. For DO terminal wiring, Direction selection for —)‘-—l’u‘ COmN Status output
see Section 3.4.5 torque command | Position
b7 :@ reached L For DO output function
see explanation for the
Iinuhn.nisni_ﬂ group
" . ALM 1 For ]?ﬂ:nunl ‘wirlng, see
DO4~ Fault output 1. To be provided by the user:
DICEV-24V
Maximum allowable voltage:
All COM: have been :CJF"
- . 1 aximum allowable -
internally short-circuited = current
Frequency-
divided pulse
output of the
For output circuit
Note 1: Input of amaleg of differential
torque sefting  sigmals: frequency
Approximate input Section 3.4.9
impedance: $kil
AIl |15
Analcg_ torque satiing  Analog LS m
speed Lt GND
For analog input circuit, refer
to3.47. : Al2
GND
Open-collector oo
All GND: have been For output circuit
' b @0 ternally short_circuited output of enceder of the collector
Note 2: Imput of analog "-“I""‘!
speed limit siznals: 0~10V divition signal, see
Approzimate input
impedance: 9k{}
VT wleiov
Internal +10V power supply, max. allowable
L current 20 mA (note 3)
EA3SD servo driver

Fig. 3-27 Wiring of standard control circuit for torque mode
3.9 Precautions for control circuit wiring
B The control circuit cable must be run separately from the power cable, with at least 30cm spacing.

W |If the control circuit cable needs to be extended, it is required to make sure the shielding layer is reliably connected to secure reliable
shielding and grounding;

B +24V of the servo driver refers to COM; +5V/+10V refers to GND. The load shall not exceed the allowed maximum current; otherwise the
driver cannot operate normally.

B Use the shortest cable for command input and the encoder as far as possible.

Ground cable used shall be of above 1.5mm?,
B Single-point grounding is required.
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Chapter 4 Display and operation

4.1 Appearance of the display and key operation area

Digital tube
display

Driver model

and serial

—

1 )
7,00,

oo
UNCR S

<

Qé)

number

.

-
O
ONI N
100082011 | 1250020 10
8e-rus-081v3a

@

1

[]
MODE UP DOWN SHIFT  Enter

Graphics in the

Name of Part
document

Function description

MODE QD

Switching between different operating modes
Exit from the current parameter/function operation

Exit from the mode to the normal operation mode

UP

C

The value where the cursor is currently located increases

When it is the second level of AF-02 auxiliary function, jog forward

When it is the second level of [@5]and [E5], directly display the first level of the next
parameter

When it is the mode and an alarm is currently present, shift down to view the alarm
message

In the mode, AF-07 selected parameter and the driver status is switched for monitoring

DOWN QD

The value where the cursor is currently located decreases
When it is the second level of AF-02 auxiliary function, jog reversely

In the mode and an alarm is currently present, shift upward to view the alarm message
When it is the second level of and [£5], directly display the first level of the
previous parameter

When it is the first level of the (5], and mode, the cursor moves rightward
(>,
When it is the second level of the and mode, the cursor moves leftward (C2);

When it is the second level of and mode, and the parameter screen 1 is
insufficient for display, switch the display;

Confirm the current operation

The box contains information displayed on the digital tube;

«I-on the upper side of the box indicates flushing of the whole digital tube at corresponding
location;

«I- on the lower side of the box indicates flushing of the lower right point of the digital tube at
corresponding location;

When the lower right dot “.” on the single LED4 is solidly on, it means the current screen is the
second page of the current message; the first and second pages can be switched for display by

using the key;

Symbol “-” on LED4 means the current data is negative (the digit number of data on the current
page< 4);

When the lower right dots “..” on LED4 and LEDS3 are solidly on, it means the current data is
negative (the digit number of data on the current page = 5);

SHIFT €D
Enter @
Ji dE
Ar
sad
Digital tube
C3 |LEDO
== |LED1
s e
MM |LED3
I~ |LED4 13011
(30

When the lower right dot ““.” on LED4 flashes and the lower right dot “.” on LED3 is solidly on,
it means the current screen is the second page of the current message; the first and second pages

can be switched for display by using the key, and the current data is negative;

In case of digital display, the lower right dot “.” on the LED3, LED2 and LED1 represents the
decimal point.

When the lower right dot “.” on LEDO flashes, it means an alarm or warning is present
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4.2 General description of driver operation modes
The EA350 servo driver has 7 operation modes:
Operation mode Function Example of menu display at all levels
Item Identification Level 1 Level 2 Level 3
Initialization mode Display driver model - -
Statusrr::;) dneltorlng Display the current driver status - -
Parameter = Select a monitoring parameter and monitor its T T
monitoring mode L value -
Parameter setting ) Select a parameter to be changed, and change ﬁ ————
mode its value I:'
Auxiliary function ar Select an auxiliary function, and perform — e alesinlels m
mode Lid corresponding operation Ji gt
- Inconsistent parameters can be displayed for
Modified parameter S - .
! — viewing (through the auxiliary function AF- T ] )
modzépﬁ:gﬂ;n by LY 08=1; when the machine is powered on again, P 100
they are still hidden)
Warning and alarm slesleslalale
mode (displayed on AL Display warning and alarm message - -
abnormality)

Modes can be switched as follows:

Control panel powered on

.......

H
'
.
.
v
.
'
'
4
.
"
'
i
"
'
.
i
.
P
.
H
.
'
.
V
"
.
.
.
P T —

v E

Iitialization mode Display 1S Status monitoring mode :-_' -------- i
N it : c -9 S5t .
! [Standing state of .rdd |
| | the system upon i
mitialization 1 '
E I Parameter monitoring mode : E
..................................... 4 - i
| Bl | i |
Oceurrence of warning or alarm : ® LModiﬁed parameter mode | !
a ek |
w i I Parameter setting mode H i
aD : AF-08=1 |
| Fault and alarm mode : = Pr v '
m— i | ao | |
| |
‘Warning and alarm clearing E Auxiliary function mode [ L !
- 5 > AF |

! —_nn
| |

4.3 Initialization mode

When the driver control panel (L1C and L2C) is initially powered on or reset by using software AF-00, the system will enter the initialization
mode and display (€7 80]: 15 later, it will automatically enter the status monitoring mode.

4.4 Status monitoring mode i
The system will automatically enter the status monitoring mode 1s after normal initialization:

AF-07=0000

I

Normal
initialization

[

Ornly the driver status is displayed

AF-07+0 Eg. IAF-07=2001

Parameter value corresponding to the address set by AF-07 is

-
i Uy
preferentially displayed

@ The UP key can be used to switch display of the driver status
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The following figure shows display of the driver LED in the status monitoring mode

The LED2 to LEDO display drivers have the following five working modes:

nd The current driver is not ready (please check the control circuit/drive circuit bus voltage, presence of
any warning, and so on)

Luc

The current driver is ready and can be activated

_.
O,
uc

The current driver is in the activated state

The current driver is homing

9
c
=

The current driver has a warning or alarm

LED3 displays the control mode of the current servo driver, and the decimal point shows whether the brake unit is in the discharge status.
P The servo is in the position control mode, and the brake P The servo is in the position control mode, and the brake
unit is not working . unit is discharging

5 The servo is in the speed control mode, and the brake unit 5 The servo is in the speed control mode, and the brake unit
is not working . is discharging
t The servo is in the torque control mode, and the brake unit L_ The servo is in the torque control mode, and the brake unit
is not working . is discharging

LED4 displays the current rotating direction of the motor, and the decimal point shows the status of the holding brake terminal (BK)

The motor rotates reversely, and output of the BK terminal The motor rotates reversely, and output of the BK terminal
e is valid - is invalid
- The motor has zero speed, and output of the BK terminal is L The motor has zero speed, and output of the BK terminal is
valid . invalid
™3 The motor rotates forward, and output of the BK terminal is ™y The motor rotates forward, and output of the BK terminal
valid . is invalid

For example: An LED monitor is interpreted as shown in the following figure:

Motor forward Currently working

rotation in the position The servo 1s 1 Ihe_ activated
mode and normal running state
? + [ — ~
- ﬂ'
l‘ I L
L -'
] 3

vy

Output of the brake control =~ The braking umt 1s
terminal 1s valid discharging

1: AF-07 parameter is hexadecimal. For example, the communication address of d0-01 is 2001H; when input by using the
keyboard, it is simply required to enter 2001; when written via communication, it is required to write 2001H.
2: AF-07 cannot be set to an address that does not exist; otherwise unknown content may be displayed.

Cautionw 3: If it is currently not activated, LED3 will display the position control mode; once activated, the actual operation control
mode will be displayed.
4: In speed mode, LED3 should display 5. However, if the speed is zero and zero position fixation is enabled for zero speed
commands, LED3 will toggle to position display mode P
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4.5 Parameter monitoring mode.

After normal initialization, the system will automatically enter the status monitoring mode; press D for once to switch to the parameter

monitoring mode.

The following figure shows operation of the keyboard in parameter monitoring mode to view partial information of previous warning (dO-

12~d0-14 and do-16).

Status monitonng mode
st > Frdd
................... I

Parameter monitoring
mode
Level 2
®dl_.l;.ﬂ E
1~ :
Q>
or 25 with no key E
( : ) operation E -"HLH i3
; U
v. C’ erevibaotey — 1 (VD)
di- M e 333
@ @ ;
Multiple times T Miultiple times Fage! ey
5 <:> orswithnokey | i
I < oo L e T
QD ey SO

z can be carried over to y).

65

Upon selection of monitoring parameter dx-yz, please select a group number (x) first, and then select a number in the group (in case of yz,

The shift key < controls rightward cyclical movement of the cursor on the first level interface in this mode; the position change follows

the rule below: LEDO (initial position)—LED3—LED1—LEDO..., and it also controls alternative display of data on page 1 and page 2 on

the second level interface in this mode.

@ key can be used to directly switch to the first interface of the next parameter (equivalent to pressing

key can be used to directly switch to the first interface of the previous parameter (equivalent to pressing

The monitored parameter values can be more efficiently viewed; in this mode, if the screen currently shows the second level interface, the

®+®+ ); the @

+ +)'

In this mode, when the first level interface is displayed, it can be directly switched to the second level interface for display by pressing the

(5> key. Otherwise they system will automatically enter the second level interface if no key operation occurs within 2s or a longer time.
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4.6 Parameter setting mode -

After normal initialization, the system enters the status monitoring mode; press the @ key for twice to switch to the parameter setting mode.
For demonstrative purpose, set P1-01=2 and Pbh-01=1; then return to parameters of P1 group.

Status monitoring mode
Normal

initialization

............................................................. ./ D T
Parameter d0-00 : :
Sl s vuy H .
monitoring H

mode @ é
;' _ Parame-t—er setting - ' -
PU-00 i |
—— . Level 2 Level 3
. | |
g0 PIO0———»{f100] | 5
Set P1-01 @ E
w.(CS) ae CA )
Proiatel R3S )
o D g D |

sSaeascomtnsas -.._;I;l.n..-v ...... A — — - : s
h ple times, H '
Pb-00 ——>|® Po00] | :
| ‘
! H
i

Multiple times @
Set Pb-01 !
P00 J« ®® o« @D
Multple | CAD) | T =i
times ! After 1s display
Return to P1 E

group

Upon selection of setting parameter Px-yz, please select a group number (x) first, and then select a number in the group (in case of yz, z
can be carried over to y). During selection of a group, the system will automatically call a number in the last group of the previous
operation (if it returns to P1 group again, P1-01 will be directly displayed).

The shift key & in this mode controls rightward cyclical movement of the cursor on the first level interface; the position change follows
the rule below: LED3 (initial position) = LED1—LEDO0—LED3...; in this mode, the cursor moves cyclically rightwards under control on
the second level interface, and the position change follows the rule below: LEDO (initial position) -LED1—LED2—LED3—LED4—
(second page LEDO— second page LED1—second page LED2—second page LED3—second page LED4) —LEDO—LEDI... The
leftmost position of the cursor is determined by the number of bits displayed of the current parameter;

When the system enters the parameter setting mode from any other mode, the cursor is on LED3 in default;

On the second level of this mode, press @ or :® to enter the first level; the cursor is on LEDO in default;
When the system enters the second level interface of a parameter, it will automatically cache and display the current value; at this time, if
the value is changed by other means (such as communication), the display will not be automatically refreshed,;

If after a parameter is modified by using the keyboard the QD key is pressed, the system will return to the first level and the parameter
value will remain unchanged;

If after a parameter is modified by using the keyboard the :® key is pressed to confirm the current setting, the system will display the
third level and 1s later automatically return to the first level, while the parameter is updated to the changed value.

Set a parameter and press the :® key; whether the current parameter will immediately take effect and what the third level interface
will display are associated with attributes of the parameter

Parameter : i .
attribute (€D Display after the key is pressed Description of taking effect
o —E ad— Setting can be performed at any time and will take immediate effect
After change, the value differs from that before the change: Setting can be
performed at any time and will take effect when the system is powered on
° again
After change, the value remains the same with that before the change: The
initial value is always valid
After change, the value differs from that before the change: Setting can be
quq'_ e performed at any time, and will take effect upon the lapse of 1s after the motor
e becomes static
[ _E nd— After change, the value remains the same with that before the change: The
initial value is always valid
A Read-only parameter that cannot be set
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4.7 Modified parameter modei

Each time after the control panel is powered on, the modified parameter mode is hidden in default; it is required to set AF-08=1 and switch to
this mode by pressing the D) key.

Two circumstances are described below:

. There is no function code differing from corresponding factory setting: When the system enters the modified parameter mode, the LED

displays .

Auxiliary function mode

Modified parameter mode

]
noucec

. The following function codes (P1-00/P1-02/P9-08/P9-13/P9-14) differ from corresponding factory settings:
A. To reflect difference from normal function display, a flashing LED2 symbol “-” is used in this mode for distinction;

B. Search forward/backward to find the modified function code by pressing the ?® or D key;
C. To efficiently view modified parameters in this mode, if the screen currently shows the second level interface, the @ key can be
pressed to directly switch to the first level interface of the next parameter (equivalent to pressing + @ ); the Q) key can be directly

pressed to switch to the first level interface of the previous parameter (equivalent to pressing ®+®);
D. The second level interface simply allows viewing the current modified value and does not support parameter modification.

AF-08

Auxiliary function mode

-

Modified parameter mode

|
|

— i

~——_| AnANN
+® vuuuy | Paeel

l >
I
i

— 55 Page 2

5
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4.8 Warning and alarm mode
In any mode, the system will directly enter the warning or alarm mode once a warning or alarm occurs. At this time, the user may press the

QD key to temporarily switch the system to the normal operation mode (the lower right dot of LEDO flashes for distinction); yet the system

will still go back to

the warning or alarm mode if no key operation occurs within 10s.

A. A new warning occurs
R. A warning is present, and no key operation occurs within 10s after exit by pressing the Mod key

Normal operation mode

h ine di ! Warning and alarm mode
or the warning disappears! A _OL_

The figure above shows the keyboard operation when a warning is present; in the warning mode, only the warning sign ( n*cn':) is displayed.
After elimination of the warning, the system automatically restores the normal operation mode.

A. A new alarm occurs
B. An alarm is present, and no key operation occurs within 10s after exit by pressing the Mod key

Normal operation mode

? Level 1 . Level 2

o’
;';i
©3,

e T e F

- | 4
QD '®

Grer | 36
ol®

yros | [0
@

e _ 1 |8034i<e==] . 65

E’. :__Gq_. E Page 1 Page 2

The figure above shows the keyboard operation when an alarm is present; in the warning and alarm modes, the > or D keys can be
used to switch the modes for viewing alarm messages (alarm code AL. 017, motor speed upon occurrence of an alarm -134rpm, bus voltage
363V, motor current 0.53A, cumulative running time 6500341min).

Upon occurrence of an alarm, it is required to clear the alarm source first; only when the alarm is reset or the control power is switched on will
the system exit from the warning or alarm mode.

Example of display

Content

ALOnn

When the driver gives an alarm, the panel will display the alarm symbol «AL.0" and the alarm number “MA™,

ALEnn

When the driver gives a warning, the panel will display the warning symbol «ALE~and the warning code “ M.
*: For forward overrun and reverse overrun, characters « -P0E — «-A0t— are directly displayed.

Note: For specific warning and alarm information, refer to the warning and alarm handling section
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4.9 Auxiliary function mode

After normal initialization, the system will automatically enter the status monitoring mode; press QD for three times to switch to the auxiliary
function mode.

Operation of the AF-03 (internal S-ON) auxiliary function is described below for demonstrative purpose. Other functions operate in the same
way, but only with different display levels and representations.

Normal
initialization

Status monitoring mode

Parameter

monitoring mode

Parameter
mode

Auxiliary function

mode

Set P1-01

setting

times

y . 3D | LD kh,ﬂ_gz:ﬁ
AF-03 —— O« 5-on : S5-on
5 D

5 ) @ ., Levell | Level 2 Level 3
[AF AFos] | ;

nnN
(515
Multiple ®

i | After 1s

| i display

. Upon selection of the auxiliary function AF-yz, the user may, considering the few parameters of the group, directly press > or

for selection when the cursor flashes at place z; and z will automatically carry over to or borrow from y. Alternatively, the S
key can be used to move the cursor for respective setting;

. The shift key in this mode controls the cursor to cyclically move between places z and y on the first level interface;

. When the system enters the second level interface of a parameter, it will automatically cache and display the current value; at this time, if
the value is changed by other means (such as communication), the display will not be automatically refreshed. If after a parameter is

modified by using the keyboard, the Qo key is pressed, the system will return to the first level and the parameter value will remain
unchanged;

. If after a parameter is modified by using the keyboard the :® key is pressed to confirm the current operation, the system will display
the third level and 1s later automatically return to the first level.

Important:

An auxiliary function is a parameter set for executing specific functional operation; the keyboard does not display values in
the internal register.

When the keyboard is used, symbols displayed shall be observed. When communication is relied on for operation, it is

required to write the register value to corresponding address. If the register value is “-”, it suggests that the operation
cannot be performed by means of communication.

4.10 Operation of auxiliary function

Data size 16bit Communication address 3F00H
Reset by software - - - -
Register value storage Automatic zeroing upon completion
Register Keyboard Overation
value display P
0 Press the @ key to display , without any operation
sl Lol L s
1 ~ESEE | |Pressthe (€D key for resetting by software (equivalent to switching on the control power)
Data size 16bit Communication address | 3F01H
Alarm reset - - - -
Register value storage Automatic zeroing upon completion
Register Keyboard Overation
m value p
0 Press the :® key to display , without any operation
1 Press the :® key to execute an alarm resetting operation
* It must be a resettable alarm and the cause of the current alarm has been eliminated.
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Data size 16bit Communication | 5pq)
. address
JOG function -
Register value i
storage
Register Keyboard Operation
value display

_ i
Press the 3® key, and the motor runs forward, displaying ; press the D key, and the
_C i
motor runs reversely, displaying .

_ i r
When no key is pressed, the motor stands still, displaying m
* The jog running speed is determined by P8-00, and the acceleration and deceleration time is
determined by P8-01.

* Jog running occurs in the (inactivated and ready) state; if a warning occurs during jog
running, the system will automatically exit from the mode.

Data size 16bit Commumeation | 3ro3H
Internal S_ON command -
- Register value Save
storage
Register Keyboard .
value display Operation
0 Press :® to display ; if there is no other activation input, the driver will enter the OFF state
AR AR
1 S_Dﬁ If the activation conditions are satisfied, press @ to display and the driver will enter the

ON state.

* This parameter will be saved and immediately activated (ON) when the system is powered on next time. If this is not desired, please set the

parameter value to 0 before power-off.

AF-04

Communication

Data size 16bit address 3F04H
FFT test :
Register value A . . .
utomatic zeroing upon completion
storage
Register Ke_yboard Operation
value display
0 E Press the ?® key to display , without any operation
I Press :® to display E9dFE , and use the software identification system of the upper computer to
1 EH-dF&. perform speed and band width tests; after the tests, the system will automatically exit, and upload data to

the upper computer for analysis and display.
* The motor will jitter slightly with sound produced.

Offline inertia identification

Communication

16bit address

Data size 3F05H

Register value Automatic zeroing upon completion

storage
Register Ke_yboard Operation
value display
0 E Press the ?® key to display , without any operation
Press :® to display , and start to identify the current system inertia; following successful
1 identification, the system inertia (a multiple relative to the motor inertia) will be automatically saved to

P4-10.
* Please refer to Section 6.6 for details of inertia identification.

Al channel self-correction

Communication

16bit address

Data size 3F06H

Register value
storage

Automatic zeroing upon completion

Register

Keyboard

Operation
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value display

If All external voltage source is set as OV (an impossible value in practice), press?® to display

0 E Press the S key to display , without any operation
L A ]

and carry out zero drift self-learning, upon which the result will be saved into P6-33
automatically.

If Al2 external voltage source is set as OV (an impossible value in practice), press:@ to display

] Al . .
2 [ A ¢ | I c | and carry out zero drift self-learning,
upon which the result will be saved into P6-34 automatically.

1: Make sure the setting command of the master per se is 0 V (an impossible value in practice) before performing zero drift
self-correction.
2: Zero drift self-correction applies only to scenarios where external setting falls in -10 to 10V.

3: If the actual voltage of the Al terminal exceeds 2 V during correction, the alarm ALO3Y will be raised.

Cautionw
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AF-01

Communication

Data size 16bit 3F07H
. address
Default status display upon power-on -
Register value Storage
storage g
Register Keyboard Operation
value display
0000H Press (D to display ; at this time, the status monitoring mode only displays the driver status
Press :® to display ; if AF-07 has a non-zero value, the status monitoring mode displays,
in default, the function code value corresponding to its communication address (such as d0-01); the
3® key can be used to switch between the monitored value and the driver status for display.
2001H —
(example) c0g i

Parameter value corresponding to the address set by AF-07 is

(A" preferentially displayed
The UP key can be used to switch display of the driver status

Cautionw

1: AF-07 is displayed in hexadecimal and represents the communication address; if the set address has no corresponding
function code, value unknown is displayed.

2: If it is currently not activated, LED3 will display the position mode (P); once it is activated, the actual operation control
mode will be displayed

Display of non-default setting

Communication

Data size 16bit address

3F08H

Register value

Automatic zeroing upon power-on

storage
Register Keyboard .
AF-08 value display Operation
0 Press :® to display , and it displays normally
Press :® to display , and then press QD to enter the modified parameter mode; the
1 difference from normal function code display is that there is “-” flashing in the middle.
Press - or @ to view modified parameters in sequence; press to view modified
values.
Data size 16bit Communication | grqq;y
address

System parameter initialization

Register value . .
Automatic zeroing upon power-on

storage
Register Keyboard Overation
value display P
0 L If AF-09+£65535, press 3@ to display , without any operation
65535 55535 If AF-09=65535, press ?® to display , and restore the factory setting of the function code.

Cautionw-

1: When this function is used, it is required to turn on the control power.
2: This operation will not restore the motor parameters

Display of motor group parameters

Communication

Data size 16bit address

3FOAH

Register value

Automatic zeroing upon power-on

storage
Register Ke_yboard Operation
value display
0 Press :® to display , with parameters of the Pd group hidden
1 [:| Press :® to display , with parameters of the Pd group shown
: . Communication
AF— IE Absolute type encoder multiple-turn data and alarm Data size 16bit address 3F10H
=l | processing - - - -
Register value Automatic zeroing upon completion
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| storage |
Register Keyboard Oberation
value display p
0 Press the :® key to display , without any operation
1 Clear multiple-turn encoder alarm: Press ?® to display , and execute corresponding
operation
2 Clear multiple-turn data and alarm of multiple-turn encoder: Press ?® to display , and
execute corresponding operation

Important: This function can only be operated in the inactivated state
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Chapter 5 Commissioning

According to instructions provided in this Manual, the servo motor may not be connected to a load until it runs normally. Generally a driver shall
undergo the following tests before being put into service.

1) Wiring and inspection.

2) Driver power-on, parameter adjustment.
3) Operation with no load.

4) Control function debugging.

It is highly Let the servo motor operate normally with no load first and then allow it to operate with load, so as to avoid any
recommended: potential danger!

5.1 Driver power-on

5.1.1 Inspection before power-on

1) Check whether the driver matches the motor specification.

2) Make sure wiring of L1, L2, L3 and U, V, W is absolutely correct and tight.
3) U, V, W of the motor must correspond to U, V, W of the driver.

4) Check whether the input voltage is consistent with the voltage indicated on the driver nameplate or panel.
5) Check whether the encoder terminal is well connected.

6) Check whether the servo motor and driver are well grounded.

5.1.2 Power-on time sequence

1) Ensure correct power-on timing sequence with reference to Section 3.3.2.
5.2 Commissioning

5.2.1 Parameter setting for jogging operation

In the Servo OFF state, set the following parameters

Parameter Item
P8-00 JOG speed setting (commonly the factory setting can be used)
P8-01 JOG acceleration/deceleration time (commonly the factory setting can be used)

5.2.2 Jog operation
Operate following the figure below

P 8 3 8 Set the jog running speed For sake of safety, the speed should be preferably not too high and
. . generally not exceed 10% rated speed of the motor; and
Set the acceleration and deceleration  acceleration/deceleration time should not be too short, for which the

P 8 G ! time for jog running factory settings will suffice generally
Key
BF SLJ —_— Release stop when the motor runs forward at the speed of P8-00
Key . Display 5Jol
DLE:plaj:'_ Key
- S Jou > r—(_V Release stop when the motor runs reversely at the speed of P8-00
Display 5Job
Key

— Exit the jog running mode

Normal jog running of the motor suggests that wiring and basic functions of the driver and the motor are normal.

If the motor does not rotate or operates abnormally, first check if the system wiring is correct (including UVW phase sequence and contact of the
motor control cable) and if the encoder wiring is correct and contact well; then confirm the motor CODE (d2-01) for consistency with the actual
motor. If the motor still fails to operate normally after repeating the above procedures, please contact the manufacturer for a solution.

5.3 Servo On method
There are three methods to activate the driver

1) After the driver is powered on, it can be activated by setting the parameter AF-03 to 1 (the keyboard displays 5—on ) (if AF-03 setting is not
modified, the driver will be immediately activated when it is powered on again).

2) The default input terminal DI1 of the driver is intended for servo activation; setting P6-01=00000001 can reverse the logic of DI1 terminal
and activate the servo (if P6-01 setting is not modified, the servo will be immediately activated when it is powered on again).

3) According to the standard wiring method, S_ON command can be given by defining the DI terminal of the S_ON function.

60




Technical Manual for EA350 Analog Pulse Type Servo Driver

V101

6.1 Block diagram of position control mode
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6.2 Block diagram of speed control mode
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6.3 Block diagram of torque control mode
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6.4 Gain adjustment introduction
6.4.1 Purpose

For commands given by the upper computer, the driver needs to make the motor work following the commands faithfully without delay. To
make the motor act more closely to the command and give a full play to mechanical performance, gain adjustment is necessary.

(For example: screw rod)

Gain setting: Low

Gam setting: High Gam setting: High + Feedforward setting

1o

=%

Position loop gain

2001/ Position loop gain 60.0 1/s Position loop gain 60.01/s
Speed loop gam 8.0Hz Speed loop gain 30.0 Hz Speed loop gamn 30.0Hz
Speed loop integral tune constant 30.0 ms Speed loop integral tume constant 30.0ms Speed loop mtegral time constant 30.0 ms
Speed feedforward gain 0.0 % Speed feedforward gain 0.0%  Speed feedforward gain 100.0 %
Inertia ratio 200 Inertia ratio 200 Inertia ratio 200
6.4.1 Gain adjustment type
AR P4-00 Load inertia ratio ATy 31 L4 17 ¢ Generally applicable scenarios
mode parameters parameters
Manual mode P4-00=0 - All gain parameters General
Semi-automatic Fixed o the P4-10 Eigg P4-01
i-au i - - . _—
-00= value
mode P4-00=1 P4-05 P4-10 Basically unchanged load inertia
P4-29
Automatic mode P4-00=2 Slow load inertia ch
1 -00= P4-10 ow load Inertia change
Automatic mode Automatic P4-02 . _—
P4-00=3 o P4-03 P4-01 Relatively fast load inertia change
2 determination P4-05
Automaélc TTEE P4-00=4 P4-29 Fast load inertia change
1 Slow inertia change refers to change of load inertia from the lowest to the highest, which is generally a linear process at
the tens of seconds level.
2 Relatively fast inertia change refers to change of load inertia from the lowest to the highest, which is roughly a linear
Cautionw process at the second level.

3 Fast inertia change refers to change of load inertia from the lowest to the highest, which is roughly a linear process at the

millions of milliseconds level.

4 For scenarios where load inertia may abruptly change, automatic modes 1, 2 and 3 cannot be used.

6.4.2 Effect of gain adjustments

Function Description
Real-time  automatic  gain | An appropriate gain is automatically set according to the inertia of mechanical load determined
adjustment in real time
. Semi-automatic gain | Inertia of load is measured offline, with an appropriate rigidity value set to automatically
Automatic adjustment enerate the gain
adjustment J 9 9 - -
In the actual running state, resonance frequency can be deduced through analysis of the motor
Adaptive filter speed, and the notch filter coefficient can be automatically set; removal of the resonance
component from the torque command can reduce vibration at points of resonance
Adjustment of the position control mode
Basic steps Adjustment of the speed control mode
Adjustment of the torque control mode
Gain switching function Internal data or external signal is used for gain switching, so as to reduce vibration at stop,
9 shorten the setting time and improve the command followability
. . When the mechanical rigidity is low, resonance resulted from shaft twisting and belt extension
Manual Suppression  of  mechanical . I . - . -
! resonance / contraction may produce vibration or noise, and makes improvement of gain setting
adjustment impossible; in this case, a notch filter can be used to suppress resonance

Feedforward function

Upon position control, speed feedforward can improve the responsiveness. Acceleration
feedforward can improve the responsiveness of speed control.

External
suppression function

disturbance

It functions to suppress change of the motor speed and improve the stability by changing the
external disturbance torque and the addition amplitude load change estimation

Friction torque compensation

This function reduces the impact of mechanical friction, and provides dynamic friction
compensation, viscous friction compensation and vertical shaft gravity compensation.
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It switches between two inertia ratios corresponding to the 2-stage load change of the actual

Inertia ratio switching function |. = . A
inertia ratio

Torque command filter It can adjust the torque command filtering to reduce vibration.
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6.4.3 Steps

Fam zgainst the factory
settingy

Fum JE?T

Elow change rate

Moderate change 1ate

Ko
: Fast change rate
End
Ute of offline inertia to - -

i ify 1 ing load Antamatic adj;mm

mertz P4-00=4
Antomatic adjustment

i made 2 -
Ko B4-00=3
Sucoaeded?
Antomatic adjustment
mode 1 =k
P4-0=2
Semi-antomatic
adjustment moda
P4-00=1
Rigidity adjustment } Yoz
P4-01
Adjust rigidity P4-01
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6.5 Real-time automatic gain adjustment
6.5.1 Overview

The driver detects the real-time mechanical load inertia during operation, and automatically adjusts the basic gain value based on the detection
results in combination with the set rigidity. There are 3 options, applicable to load of different characteristics

6.5.2 Scope of application

Real-time automatic gain adjustment applies to the position control mode and the speed control mode.
6.5.3 Operation methods

1) Servo activation OFF

2) P4-00 is set to 2~4; the factory setting is 1

Settings Real-time automatic adjustment
2 Applicable to scenarios with a slow load inertia change rate (at tens of seconds level)
3 Applicable to scenarios with a moderate load inertia change rate (at seconds level)
4 Applicable to scenarios with a fast load inertia change rate (at millions of milliseconds level)

3) Set P4-01 to a low value

4) Properly set the position deviation counter clearing, command input disable, torque limit and other parameters, allowing the motor to rotate
normally without obstacle.

5) The servo activation ON, and drive the machine to operate normally.

6) The driver starts to detect load inertia characteristic.

7) Increase the set value of P4-01 (rigidity) to improve machine responsiveness.

8) Observe the positioning time or vibration status, and change to an appropriate value.
6.5.4 Precautions

Real-time automatic gain adjustment may be unavailable in the following conditions. Please change the load condition, or use the semi-
automatic gain adjustment/manual gain adjustment (P4-00=1, 0)

Conditions affecting real-time automatic gain adjustment
Load inertia . When the total load inertia is less than twice or more than twenty times that of the motor rotor
Load . When the mechanical rigidity is extremely low.

. When nonlinear characteristics such as back clearance exists.

. When used at the speed of less than 100rpm and continuously at a low speed

. When in the steady state with the acceleration/deceleration of less than 2,000rpm/s.

Motion model . When the acceleration / deceleration torque is smaller than the eccentric loading and viscous friction torques.
. When the speed is above 100rpm, the acceleration/deceleration is above 2,000rmp/s and the duration is no longer
than 50ms.

»  After power-on and initial servo activation ON or increase of the P4-01 rigidity value, and before stable load characteristic is detected,
abnormal noise or oscillation may occur; this is normal if stability can be soon achieved. If abnormal noise still persists after repetition of
continued oscillation or action for 3 times, the following measures shall be taken:

€ Reduce the set value of P4-01.
€ SetP4-00 to 1 or O to deactivate real-time automatic adjustment

»  Upon occurrence of abnormal noise or oscillation, the value of P4-10 (inertia ratio) may become extreme; at this time, please set P4-10 to
the automatically calculated inertia ratio.

»  Inresults of the automatic gain adjustment, P4-10 is written to EEPROM once every 30 minutes. When power is connected again, this data
will be used as the initial value for automatic adjustment.

»  The gain is updated upon stop. When the motor is still running, even if the value of P4-01 is modified the change will not take effect.
»  The following functions are inactive upon use of real-time automatic gain adjustment:

Acceleration feedback

Disturbance observer

Speed observer

Torque feedforward

Gain switching

m  Offline inertia identification

6.6 Offline inertia identification
6.6.1 Overview

The load inertia ratio will be directly involved in calculation of speed loop gain, and feedforward functions are preconditioned by a correct load
inertia ratio. For this reason, before use of the semi-automatic gain adjustment and manual gain adjustment, if conditions are satisfied, it is
strongly recommended to use offline inertia identification to obtain a correct load inertia ratio.

6.6.2 Conditions for valid offline inertia identification

The maximum actual motor speed is 150rpm;

The acceleration upon actual acceleration/deceleration is above 2,000rpm/s;

The load torque ratio is stable without any sharp change;

The load inertia does not exceed 120 times that of the motor rotor;

No extremely low mechanical rigidity or large back clearance of transmission mechanism exists.

VVVYVYVY
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6.6.3 Steps of offline inertia identification

After correct wiring and basic setting, enter the RDY 5" Press the installation limit switch on the machine to avoid excessive
state travel during inertia identification resulting in any accident

Y

‘Whether the actwal revolutions of the

motor can satisfy the value of PS-03

Reduce P8-04

Enter AF-05, press SET to display &/ OIE, and start inertia st
identification

= The motor may have forward and reverse rotation

Increase P8-02

Digital tube display ALOSE? - -
— Increase P8-03 if the machine
- permits

Yes

If the inertia identification conditions are not
satisfied or the inertia changes during operation,
please calculate it manually or contact us

Repeat the cperation for twice, and check
ifthe P4-10 value changes by over 20%.

Identification completed

6.7 Semi-automatic gain adjustment
6.7.1 Overview

After the actual load inertia ratio is obtained, select an appropriate rigidity value based on actual conditions of the machine; the driver will
automatically set the basic gain value based on the load inertia ratio P4-10 and rigidity P4-01.

6.7.2 Scope of application

Scenarios with basically little or no load inertia change.
6.7.3 Operation methods

1) Servo activation OFF

2) Set P4-00 to 1

3) Servo activation ON (no command input is allowed)

4) Properly set the position deviation counter clearing, command input disable, torque limit and other parameters, allowing the motor to rotate
normally without obstacle.

5) Verify consistency of the P4-10 value with the actual conditions of the machine, or perform offline inertia identification first.

6) Set the rigidity value P4-01 based on conditions of the machine (please set it to a relatively low value ranging between 1~4); the following
parameters will be automatically set.

P4-02 position loop gain

P4-03 speed loop gain

P4-05 Speed loop integral time constant

P4-29 Torque command low-pass smoothing constant

7) Increase the set value of P4-01 to improve machine responsiveness.

Observe the positioning time or vibration status, and gradually adjust it to an appropriate value.
6.8 Rigidity adjustment coefficient

When real-time automatic gain adjustment or semi-automatic gain adjustment is used for a mechanical system with poor responsiveness
(relatively low mechanical rigidity), and setting a high rigidity value (P4-01) for the driver may cause vibration and abnormal noise, it is required
to set the P4-01 to a low value. If a rigidity adjustment coefficient is used, when the rigidity is low, the user may apply a forced increase of the
speed loop gain to improve the responsiveness of the whole mechanical system, but this may result in greater vibration.

»  Associated parameter

Function code Parameter name Function
When P4-000, apply a forced adjustment of the speed loop gain.
P4-13 Rigidity adjustment coefficient Speed loop gain = Ej—gg
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6.9 Suppression of mechanical resonance

When the mechanical rigidity is low, resonance resulted from shaft twisting and belt extension/contraction may produce vibration or noise; the
gain setting may not be raised. In this case, a notch filter can be used to suppress points of resonance, so that a higher gain can be set or vibration

can be reduced.
6.9.1 Block diagram of EA350 resonance suppression function

R SEE———

First-order low pass

P49

Torque setting
—

[ ‘Width
Speed loop output - =
e g
e
Notch filter 1 Notch filter 2
PSAC-PS-04 psas.psan
Manually setting Manually setting
i Width i Width
5 o
=2 > 2 >
- - 4
Notch filter 3 Notch filter 4
P5-08-P5-30 PS-11-PS-13
Self-adaption setting possible Self-adaption setting possible
\ J
v

| Adaptive filtering module

6.9.2 Torque command filter (P4-29)

Torque command filter

»  Set the filter time constant for gain attenuation upon approaching the resonance frequency.
»  The cut-off frequency of the torque command filter can be calculated by using the formula below:

P4-03

Cutoff frequency (Hz) = 27 x setting value of parameter

%<0.00001
6.9.3 Notch filter

»  The EA350 servo driver has 4 notch filters, whose frequency, width and depth can be manually adjusted. The automatic mode is provided

for the 3rd and 4th notch filter.

»  Set P5-00 to 1, enter the motion command. When the resonance point affects the motor speed, the center frequency and notch depth

parameters of the 3rd and the 4th notch filters can be automatically set.

»  If no resonance point is detected but vibration is present, the P05-01 value (automatic vibration detection accuracy and sensitivity) can be

properly reduced in hope to find vibration points of smaller amplitudes.

e, Resonance frequency

Mechanical
characteristics upon
resonance i
Anti-resonance
frequency
Notch filter
characteristics Notching

Notching results

Point of resonance ! §
\ suppressed S

Anti-resonance frequency
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»  About the notching width and depth

The notching center frequency when the notch filter width/depth is 0 and the ratio of frequency and bandwidth at the attenuation rate of -3dB are
shown in the left table below.

The notch filter depth represents input of the center frequency at full cut-off when the set value is 0, or the output/input ratio at full pass when
the set value is 100. When represented in dB, numerical values in the right table below can be obtained.

Notching width Bandwidth/center frequency Notching depth Output/input ratio dB
0 0.1 0 0 -0
1 0.59 1 0.01 -40
2 0.71 2 0.02 -34
3 0.84 3 0.03 -30.5
4 1.0 4 0.04 -28
5 1.19 5 0.05 -26
6 1.41 6 0.06 -24.4
7 1.68 7 0.07 -23.1
8 2.0 8 0.08 -21.9
9 2.38 9 0.09 -20.9
10 2.83 10 0.1 -20
11 3.36 15 0.15 -16.5
12 4.0 20 0.2 -14
13 4.76 25 0.25 -12
14 5.66 30 0.3 -10.5
15 6.73 35 0.35 -9.1
16 8.0 40 0.4 -8
17 9.51 45 0.45 -6.9
18 11.31 50 0.5 -6
19 13.45 60 0.6 -4.4
20 16.0 70 0.7 -3.1

For the notch filter width, the factory setting (2) is generally used 80 08 -1.9
90 0.9 -0.9
100 1 0
»  Correspondence between notching width and depth
............ — =SS = === T
10 pr 1T \\ 77 : —+H Depth 0, width 4
15 [t N Depth 0, width §
..IV)' ‘1‘.5',.‘ - S SN, I & 5
\/

10 100 1000

»  Precautions for use of the notch filter

The notch filter cannot be used in the torque control mode.

When the notching frequency is set to 5,000, the notch filer is inactive.

For setting the first and the second notch filters, the user may first use the automatic mode to obtain the third and the fourth notch
filter, and then copy their parameters.

Though there are 4 notch filters, it is recommended that no more than 2 notch filters be used simultaneously; otherwise vibration
may be aggravated.

When adaptive notch filters are used, if vibration cannot be eliminated in a long time, please timely turn off the driver activation
function.

»  Relation between gain adjustment and mechanical rigidity
To improve the mechanical rigidity

B The machine shall be firmly fixed onto the foundation to avoid shaking.

B Highly rigid couplers shall be used.

B Broad synchronous belts shall be used and tension of the synchronous belts shall be set within the allowable axial load range of the
motor.

B Special reduction gears for servo or gears with small clearances shall be used. Low mechanical rigidity represents low inherent
vibration (resonance frequency).

B Low mechanical rigidity will largely affect gain adjustment of the servo; for a machine of low rigidity, the servo responsiveness shall
not be set too high (high gain).

Cautions Not all vibration is caused by mechanical resonance. Adjustment of servo gain to its limit may also cause vibration. In this

case, improvement can only be made by reducing the gain or shortening the torque command filtering time.
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6.10 Manual gain adjustment (basic)

The EA350 series servo has an automatic gain adjustment function; yet due to restriction by load condition, automatic gain adjustment may be
unable to meet requirements; to achieve the highest responsiveness and stability through coordination between the servo system and the machine,
it is recommended to use manual gain adjustment.

6.10.1 Adjustment of the position control mode

For the position control mode of EA350 series, refer to the block diagram of position control mode in Section 6.1.

Adjustment of the position control mode shall follow the order below.

1) Activate the driver.

2) Set P4-00to 0

3) For all gain parameters, default values are used

4) Enter the P4-10 load inertia ratio. It can be identified by the driver through the AF-05 function (with restrictions), or manually calculated
5) Values in the table below are used as reference for adjustment.

Order | Parameter | Parameter name | Reference value Adjustment method
1 P4-03 | Speed loop gain 18.0 Increase within a range whe(e no abnormal noise or vibration occurs.
Decrease when abnormal noise is produced.
5 p4-31 Torque command 1.26 To suppress vibration after stop, increase P4-03 and reduce P4-31.
filter ' If excessive vibration occurs at the instant of stop, try to reduce P4-31
. . Observe the positioning time; increase the set value, and positioning is expedited. A
3 P4-02 | Position loop gain 320 significant change may cause vibration.
No adjustment is needed if the operation is normal
Speed loop When the value is reduced, the positioning time is shortened; if it is shortened too
4 P4-05 |integral time 31.0 much, vibration will occur. If the value is too high, the position deviation may
constant diverge.
Increase within a range where no abnormal action or noise occurs
When the feedforward amount is set too high, occurrence of overshooting and jitter
Speed of the positioning completion signal may make reduction of the setting time
5 P4-06 - 30.0 - - . - : .
feedforward gain impossible. When the command pulse input is non-uniform, improvement can be
made by increase the set value of P4-07.

6.10.2 Adjustment of the speed control mode
For the speed control mode of EA350 series, refer to the block diagram of speed control mode in Section 6.2.

Adjustment of the speed control mode is similar to adjustment of the position control mode. The only difference is that no adjustment of the
position loop gain P4-02 and the speed feedforward gain P4-06 is required.

6.10.3 Adjustment of the torque control mode
For the torque control mode of EA350 series, refer to the block diagram of torque control mode in Section 6.3.

The essence of torque control is to control the torque based on speed control. For this reason, it is mainly required to set the torque limit and the

speed limit.

»  Upon torque control, the reverse direction refers to the rotating direction of the motor and the opposite direction of the torque command.
This circumstance may occur when traction is applied in the reverse direction by an external device. In this circumstance, the motor is in
the continuous power generation state and the drive will give an ALEIT alarm. Itis required to provide a proper external braking resistor,
and correctly set the P8-10, P8-11 and P8-13 according to parameters of the braking resistor.

»  The speed limit is only valid in the torque command direction; when the motor is reversely dragged by an external device, the driver only
controls the output torque of the control motor, while the motor speed is determined by the external device.

»  When the motor speed reaches the limit in the torque command direction, the driver will switch from the torque command-based torque
control to speed control with speed limit as the command.

»  To ensure stable operation at the speed limit, it is required to set the speed loop parameter according to adjustment of the speed control
mode.

»  When the speed limit is too low, the speed loop gain is too low or the speed loop integral time constant is 3000.0 (integral invalid), if the

input of torque limit reduces, torque output following a command may fail sometimes.
»  Upon torque control, the following functions are invalid:

. Acceleration feedback

. Disturbance observer

. Speed observer

. Torque feedforward

. Online inertia identification

. Gain switching

. Adaptive filter

. Friction compensation

. Notch filter

6.10.4 Gain switching
Upon gain switching according to internal data or external data, the following results can be realized:
. Reducing the gain upon stop (servo locking) to suppress vibration.
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. Increasing the gain upon stop (upon setting) to shorten the setting time.
. Increasing the gain upon action to improve the command followability.
. Switching according to external DI signal for mechanical status.
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Action

State

Command
speed Tume

Sro;ﬁ (position

Sty iti
op (position Jocking)

locking) Motion

Low gain (1st
gain)

High gam (2nd gam) Low gam (1st gam)

Change time
P4-16 —t—ta—

. Change time
*+— pi-16

Gamn dropped, vibration

reduced
»  Gain switching condition
P4-15 o . . o
bitl bito Switching condition Gain switching mode
0 Fix the 1st gain Always use the 1st gain
When the gain switching terminal (GAIN_SEL) is active, it is the 2nd gain
1 DI terminal input | When the gain switching terminal (GAIN_SEL) is inactive, it is the 1st gain
*If no terminal is defined as GAIN_SEL, it is fixed as the 1st gain
When it is currently at the 1st gain and the absolute value of the position deviation exceeds
Position deviation P4_184_rla.gging, shift to the 2nd gai_n. - I
2 high When it is currently at the 2nd gain and the absolute value of the position deviation exceeds P4_18-
lagging, go back to the 1st gain.
* The lagging value of position deviation is 100 pulse command units
0 When it is currently at the 1st gain and the absolute value of the speed command exceeds
Speed command P4_18f|a_gging, shift to the 2nd gaiq.
3 high When it is currently at the 2nd gain and the absolute value of the speed command exceeds P4_18-
lagging, go back to the 1st gain.
* The lagging value of speed command is 10rpm
When it is currently at the 1st gain and the absolute value of the motor speed exceeds P4_18+lagging,
shift to the 2nd gain.
4 Actual speed high | When it is currently at the 2nd gain and the absolute value of the motor speed exceeds P4_18-lagging,
go back to the 1st gain.
* The lagging value of motor speed is 10rpm
0 Integral action valid | The speed loop integral time constant is always invalid
When the gain switching terminal (GAIN_SEL) is active, cancel the speed loop integral action
1 DI terminal input | When the gain switching terminal (GAIN_SEL) is inactive, restore the integral action of the speed loop
*If no terminal is defined as GAIN_SEL, the integral action will be constantly effective
When it is currently at the first gain and the absolute value of the position deviation exceeds
Position deviation P4_18+lagging, the speed loop integral action is cancelled.
2 hi When it is currently at the second gain and the absolute value of the position deviation is smaller than
igh P4_18-laggi i ion i
. gging, the speed loop integral action is restored.
* The lagging value of position deviation is 100 pulse command units
1 When it is currently at the first gain and the absolute value of the speed command exceeds
Speed command P4_18J_rla_gging, the speed loop integra_l action is cancelled. _
3 hi When it is currently at the second gain and the absolute value of the speed command is smaller than
igh P4_18-laggi i on i
. gging, the speed loop integral action is restored.
* The lagging value of speed command is 10rpm
When it is currently at the first gain and the absolute value of the motor speed exceeds P4_18+lagging,
the speed loop integral action is cancelled.
4 Actual speed high | When it is currently at the second gain and the absolute value of the motor speed is smaller than
P4_18-lagging, the speed loop integral action is restored.
* The lagging value of motor speed is 10rpm
W Cancelling the speed loop integral action may reduce the possibility of speed overshooting, but the servo response may also become
slow.
W hit0=5, 6, 7, 8 indicates reverse actions; please refer to description of the function code P4-15
»  Associated parameter
Function code Parameter name Function

When the gain switching condition is satisfied, the gain value will switch from the

P4-16 Gain switching time current stage linearly to the target gain within the time.
i . - Reference value for determining whether the gain switching condition is satisfied.
P4-18 Gain switching threshold * The unit of the parameter setting depends on P4-15
P4-19 Cha_n_ge coefﬁglent of the 2nd The second position loop gain = P4_02*P4_19
position loop gain
P4-20 Change coefficient of the 2nd speed The second speed loop gain = P4_03*P4_20

loop gain

73




Technical Manual for EA350 Analog Pulse Type Servo Driver V101

6.11 Manual gain adjustment (applied)
6.11.1 Feedforward function

Upon position control, it calculates the speed control command required for action based on the internal position command, and adds the speed
command obtained by comparison with the position feedback to derive the speed feedforward; compared with feedback control, it can better
reduce the position deviation and improve the responsiveness.

Calculation of the torque command based on the speed control command and addition of the torque command obtained by comparison with the
speed feedback to derive the torque feedforward can improve the responsiveness of the speed control system.
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»  Associated parameter

Function code Parameter name Function
The speed control command calculated based on the internal position command is multiplied
P4-06 Speed feedforward gain by the set ratio of this parameter and then added to the speed command after position control
processing.
P4-07 Speed feedforward filtering [ Set the time constant of the primary inertia filter required for speed feedforward input to
time constant reduce harmonic component in the command.

Position control mode: The torque command calculated based on second-order differential of
the external position command is multiplied by the set ratio of this parameter and then added
to the torque command after speed control processing.

P4-24 Torque feedforward gain Speed control mode: The torque command calculated based on the internal speed command
is multiplied by the set ratio of this parameter and then added to the torque command after
speed control processing.

P4-25 Torque feedforward filtering | Set the time constant of the primary inertia filter required for speed feedforward input to

time constant reduce harmonic component in the command.

»  Application instance of speed feedforward
When using the factory setting (5ms), the speed feedforward smoothing filter gives a play to the speed feedforward by gradually raising the
speed feedforward gain. At a given speed, the position deviation for an action may be adjusted by using the formula below

Speed corresponding to

Position deviation (command unit) = position command (100-speed feedforward gain)

Position loop gain 100

If the speed feedforward gain is set to 100%, then the position deviation in calculation is the gain; yet this will cause significant overshooting
upon acceleration and deceleration.

Besides, when the position command input has relatively low or non-uniform pulse frequency, speed feedforward gain may lead to great impact
or noise during operation. In this case, a position command filter (inertia filter P1-14, position FIR filter P5-23) shall be used.

> Application instance of torque feedforward

When torque feedforward is used, it is required to correctly set the load inertia ratio P4-10. It can be obtained by using offline inertia
identification or based on the actual mechanical conditions.

When the torque feedforward smoothing filter time constant is the factory setting (5ms), the torque feedforward gain can be gradually raised to
make the torque feedforward valid.

Provision of torque feedforward gain can make the position deviation at a fixed acceleration or deceleration approach to 0. For this consideration,
in the ideal condition of no external disturbing torque, position deviation in all action areas driven according to a trapezoidal speed curve can be
made close to 0.

In fact, external disturbing torque does exist, and therefore the position deviation cannot be 0.
6.11.2 Friction torque compensation

Friction is inevitable for machines. For different machines, there are mainly three types of friction. EA350 can provide compensation against the
three types of friction.

»  Associated parameter

Function .
unctio Parameter name Function
code
- . | Primary inertia filtering of the three types of torque compensation can prevent vibration resulted
Friction compensation ] t .
P4-30 Lo from abrupt change of the torque command; yet a too high setting may lead to slow
smoothing time constant !
compensation.
. - .| The product of the command speed multiplied by the setting is used as the torque compensation
Viscous friction compensation
P4-31 value added to the torque command.

gain *1t is used for compensation when friction increases linearly with speed.

Addition to the torque command in a fixed direction. When this value is positive, it suggests
that the direction of the added value is the forward rotating direction of the motor, or otherwise
it is the reverse rotating direction of the motor.

* Only if the activation is ON, torque addition will be performed even if there is no command.

P4-32 Added torque

It is added to the torque command when the motor rotates in the forward direction to
compensate the forward dynamic friction. *The physical direction of motor forward or
backward rotation is determined by P0-01.

Torque compensation in the

P4-33 forward direction

It is added to the torque command when the motor rotates in the reverse direction to compensate

P4-34 | Negative torque compensation |, "0 0" dynamic friction

*The reference value for friction torque compensation is the rated torque of the motor

75




Technical Manual for EA350 Analog Pulse Type Servo Driver

V101

Motor not powered

Motor powered on

If the torque command is T, then the compensated torque command Tb is:
Forward direction: Tb=T+P4_32+P4_31*motor speed/1000+P4_33
Reverse direction: Th=T+P4_32+P4_31*motor speed/1000-P4_34

Forward direction
P431 Speed P4-33
Viscous friction compensation command Torque compensation i the
gain forward direction

e “FL- P4-34
Addition to torque .

command Reverse torque compensation

T 7/ ) Tine
R =,
P4-31
Reverse direction Viscous fiction
compensation gaimn

Motor not powered on

Cautionw  Friction torque compensation is invalid in the torque control mode.
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6.11.1 PDFF control

When the speed command drives the motor to rotate, as the servo motor has a mechanical load dragging on the shaft end, the performance
characteristic of the motor shaft is still determined by the response characteristic of the mechanical system. Considering needs of various
mechanical systems, EA350 servo is also designed with a PDFF controller in its speed loop, which can be used in the non-torque mode.

The PDFF controller is a controller between P1 and IP controllers, having features of both the Pl and IP controllers.
IP controller structure:

PI controller structure

VCMD Integrator > Ki ‘D?—D TCMD
Kp
— ®
- Kp
VCMD Integrator > Ki -0 TCMD
Kp

* ®

Comparison of the IP and PI control effect in case of the same proportional gain and integral time parameter

Torque

A

A

....
-
-

PI control

- IP control

Time

-

\

IP controllers are commonly designed for small machines with quick response (high mechanical rigidity). For step command of position,
softening torque rise characteristic upon startup can reduce vibration.

PI controllers are commonly designed for large machines with slow response (low mechanical rigidity). As a large torque can be attained within
a relatively short time after receipt of a speed command, use in machines with high rigidity (such as small machines driven by using screw rods)
can improve the torque rise characteristic upon startup.

PDFF controllers have characteristics of both IP and PI controllers. They can be used for biased IP or PI control depending on the value of the
PDFF coefficient, with both response and reduction of vibration upon frequent start/stop considered.

»  Associated parameter

Function .
code Parameter name Function
When the set value approaches to 0, the control is biased towards IP control; when it is 0, the
control is totally IP control.
When the set value approaches to 100, the control is biased towards Pl control; when the set
P4-12 PDFF control coefficient value is 100, the control is totally PI control.

When overshooting occurs to speed feedback, P4-12 shall be gradually reduced from 100 until
the desired effect is achieved.
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Chapter 7 Table of functional parameters
7.1 Definition of function parameters

For a function parameter, the first two bits of the initial code (such as P0) is the group number, and the two following parameters (such as 00) is

the number in the group.

Group dx-xx: monitoring and inquiry parameters, only for display and read.

Group St-xx: status display parameters, only for display and read

Group Px-xx: parameters for setting

Group AF-xx: function switch parameters.

Setting attribute of function parameters:

o: Setting can be performed at any time and will take immediate effect

e: Setting can be performed at any time and will take effect when the system is powered on again
Y Shutdown setting, takes immediate effect

A : Read-only parameter that cannot be set

Description of data type:

U16: The data length is 16 bits, without symbol; the communication address length is 1
116: The data length is 16 bits, with symbol; the communication address length is 1
U32: The data length is 32 bits, without symbol; the communication address length is 2
132: The data length is 32 bits, with symbol; the communication address length is 2
Explanation of letters after the digits:

H: Corresponding digits are operated, displayed and set in hexadecimal

B: Corresponding digits are operated, displayed and set in binary

Description of control mode:

P: Position control mode

S: Speed control mode

T: Torque control mode

Unit explanation

rpm | revolutions per minute kHz Kilohertz rad/s | radian per second

Pulse | Command pulse mV Millivolt % Percent

rev | Revolution \Y Volt ms/s | Millisecond per second

PUL | Encoder pulse A Amp min | min

ppr | Can be set to command or encoder pulse °C < < |Angle

7.2 Table of functional parameters
7.2.1 Group dO - General monitoring parameters
Parameter Function Data type Il Unit Sl el
(example) address
do-00 Motor speed 116 0 rpm 2000H
do-01 Motor load rate 116 0.0 % 2001H
do-02 Total count of external pulses acquired 132 0 Pulse 2002H
do-04 Total count of feedback pulses (command pulse unit) 132 0 Pulse 2004H
do-06 Total count of feedback pulses (encoder unit) 132 0 PUL 2006H
do-08 Frequency of external pulses received 132 0.00 kHz 2008H
do-10 Position deviation 132 0 ppr 200AH
do-12 D terminal status U16 000000008 . 200CH
0: invalid; 1: valid
40-13 DO termlhal. status U16 00000B - 200DH
0: invalid; 1: valid

do-14 All command voltage (after system processing) 116 0 mV 200EH
do-15 Al2 command voltage (after system processing) 116 0 mV 200FH
do-16 Bus voltage U16 0 \Y 2010H
do-17 Valid motor current U16 0.00 A 2011H
do-18 Rotating speed corresponding to pulse command 116 0 rpm 2012H
do-19 Speed command value 116 0 rpm 2013H
do-20 Torque command value 116 0.0 % 2014H
do-21 Maximum instantaneous motor load rate 116 0.0 % 2015H
do-22 IGBT module temperature U16 0 °C 2016H
do-23 Bus voltage of switching power U16 0 \Y 2017H
do-24 Total operating time of system: u32 0 min 2018H
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Initial value

Communication

Parameter Function Data type (example) Unit s
do-26 Brake load rate U16 0.0 % 201AH
do-27 Electrical angle of current motor U16 0.0 ° 201BH
do-28 -
do-29 Revolutions of absolute type encoder 116 0 rev 201DH
do-30 Current revolution position value of serial encoder U32 0 PUL 201EH
do-32 Total count of external pulses acquired 132 0 Pulse 2020H
do-34 Current position of servo motor (command pulse unit) 132 0 Pulse 2022H
do-36 Current position of servo motor (encoder unit) 132 0 PUL 2024H

Positioning status
do-38 0: Positioning; 1: Positioning completed U16 0 ) 2026H
do-39 Current segment of multi-segment speed U16 0 - 2027H
do-40 Current segment of multi-segment position U16 0 - 2028H
do-41 Al1 physical voltage (actual value) 116 0 mV 2029H
do-42 Al2 physical voltage (actual value) 116 0 mV 202AH
do-46 Average load rate of motor U16 0.0 % 202EH
do-47 Heat accumulation of driver U16 0.000 - 202FH
do-48 Heat accumulation of motor (instantaneous) U16 0.000 - 2030H
do-49 Heat accumulation of motor (steady state) U16 0.000 - 2031H
do-62 GBK detected position pulse value/length 132 0 - 203EH
d0-64 Over-temperature point of motor encoder U16 90 °C 2040H
do-65 Encoder temperature upon power-on U16 40 °C 2041H
do-67 Zero drift value of output current U16 Uncertain - 2043H
40-68 Total count of feedback pulses of external encoder 132 0 Pulse 2044H

(command pulse unit)

Total count of feedback pulses of external encoder
do-70 (external encoder unit) 132 0 PUL 2046H
do-72 Fully closed-loop position deviation counter 132 0 PUL 2048H

7.2.2 Group d1 - Alarm query parameters
. Initial value . Communication

Parameter Function Data type (example) Unit address
d1-00 Current alarm code U16 AIl000 - 2100H
d1-01 Rotating speed upon the current alarm 116 0 rpm 2101H
d1-02 Bus voltage upon the current alarm U16 0 \Y 2102H
d1-03 Active current upon the current alarm uU16 0.00 A 2103H
d1-04 Running time upon the current alarm u32 0 min 2104H
d1-06 Previous alarm code U16 Al000 - 2106H
d1-07 Rotating speed of the previous alarm 116 0 rpm 2107H
d1-08 Bus voltage upon the previous alarm U16 0 \Y 2108H
d1-09 Active current upon the previous alarm U16 0.00 A 2109H
di-10 Running time upon the previous alarm u32 0 min 210AH
d1-12 Previous 2 alarm codes U16 Al000 - 210CH
d1-13 Rotating speed upon the previous 2 alarms 116 0 rpm 210DH
di-14 Bus voltage upon the previous 2 alarms U16 0 \Y 210EH
d1-15 Active current upon the previous 2 alarms uU16 0.00 A 210FH
d1-16 Running time upon the previous 2 alarms u32 0 min 2110H
d1-18 Previous 3 alarm codes U16 Al000 - 2112H
d1-19 Rotating speed upon the previous 3 alarms 116 0 rpm 2113H
d1-20 Bus voltage upon the previous 3 alarms U16 0 \Y 2114H
d1-21 Active current upon the previous 3 alarms U16 0.00 A 2115H
d1-22 Running time upon the previous 3 alarms u32 0 min 2116H
d1-24 Current alarm status U16 0 - 2118H
d1-25 Current warning status U16 0 - 2119H

7.2.3 Group d2 - Product information query parameters
Parameter Function Data type Il vl Unit Sel el
(example) address

Ones place: Encoder type
0: -

d2-00 1: 17/23-bit serial communication encoder uU16 10 - 2200H
Tens place: Command type
1: Analog quantity and pulse type (EA350)

d2-01 Current motor code u16 101 - 2201H
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. Initial value - Communication
Parameter Function Data type (example) Unit s
d2-02 CPUA software version number Ul6 100 - 2202H
d2-03 Performance software serial number Ulé 0.101 - 2203H
d2-04 CPUB software version number Ul6 100 - 2204H
d2-05 CPUB software serial number uU16 0.101 - 2205H
7.2.4 Group d3 - Real-time monitoring parameters
Parameter Function Data type RS Unit Sl

(example) address

d3-05 Motor speed 116 0 rpm 2305H
d3-06 Position deviation 132 0 ppr 2306H
d3-08 Motor load rate 116 0.0 % 2308H
d3-09 Revolutions of absolute type encoder 116 0 Rev 2309H
d3-10 Current revolution position of serial encoder u32 0 Pulse 230AH
d3-12 Total count of command pulses acquired 132 0 Pulse 230CH
d3-14 Current position of motor (based on command pulse) 132 0 Pulse 230EH
d3-18 F%Lcj)lvsve)zero position of machine 32 bits (based on encoder 132 0 Pulse 2312H
43-20 pHJ?S:)zero position of machine 32 bits (based on encoder 132 0 Pulse 2314H
d3-22 IF;SI\/Sve)current position of motor 32 bits (based on encoder 132 0 Pulse 2316H
d3-24 pHJ?Sr;)current position of motor 32 bits (based on encoder 132 0 Pulse 2318H

7.2.5 Operation of auxiliary function

An auxiliary function is a parameter set for executing specific functional operation; the keyboard does not display values in
the internal register.

Important:

When the keyboard is used, symbols displayed shall be observed. When communication is relied on for operation, it is

required to write the register value to corresponding address. If the register value is “-”, it suggests that the operation
cannot be performed by means of communication.

Reset by software

Data size

16bit

Communication
address

3FO0H

Register value

Automatic zeroing upon completion

storage
m Register Keyboard .
value display Operation
0 Press the ?® key to display , without any operation
1 ~ESEL Press the :® key for resetting by software (equivalent to switching on the control power)
Data size 16bit Communication| - grqy
address
Alarm reset -
Register value . . .
Automatic zeroing upon completion
storage
Register Keyboard Overation
m value display P
5|
0 Press the @ key to display , without any operation
1 H, “4:—“. ; Press the :® key to execute an alarm resetting operation
el * It must be a resettable alarm and the cause of the current alarm has been eliminated.
Data size 16bit Communication | ¢4y
. address
JOG function -
Register value )
storage
Register Keyboard .
m value display Operation
=
Press the 3® key, and the motor runs forward, displaying ; press the D key, and the
_ — T _ i r
motor runs reversely, displaying .
_ _r
When no key is pressed, the motor stands still, displaying
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* The jog running speed is determined by P8-00, and the acceleration and deceleration time is

determined by P8-01.

* Jog running occurs in the (inactivated and ready) state; if a warning occurs during jog
running, the system will automatically exit from the mode.

Data size 16bit Coma”Jé‘:‘e'gS"‘“O” 3FO3H
Internal S_ ON command -
- Register value Save
storage
m Register Ke_yboard Operation
value display
0 Press :® to display ; if there is no other activation input, the driver will enter the OFF state
AR .
1 If the activation conditions are satisfied, press (EDIN display and the driver will enter the

ON state.

* This parameter will be saved and immediately activated (ON) when the system is powered on next time. If this is not desired, please set the

parameter value to 0 before power-off.
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Communication

AF-04

Data size 16bit 3F04H
address
FFT test -
Register value Automatic zeroing upon completion
storage gup P
Register Keyboard Overation
value display P
0 E Press the (&Y, key to display , without any operation
. Press :® to display L , and use the software identification system of the upper computer to
““““““ perform speed and band width tests; after the tests, the system will automatically exit, and upload data to
1 EYdEE f d and band width fter th h Il Il d upload d
the upper computer for analysis and display.
* The motor will jitter slightly with sound produced.

Offline inertia identification

Data size 16bit Communication 3FO5H
address

Register value Automatic zeroing upon completion

storage
Regar | Keyooms
0 E Press the ?® key to display , without any operation
Press @ to display , and.start to i(_}lentify the current system .inertia; following successful
1 :Dci:_rlltglcatlon, the system inertia (a multiple relative to the motor inertia) will be automatically saved to
* Please refer to Section 6.6 for details of inertia identification.

Al channel self-correction

Data size 16bit Communication 3F06H
address

Register value Automatic zeroing upon completion

storage
Register Ke_yboard Operation
value display
0 E Press the €D key to display , without any operation
. If All external voltage source is set as OV (an impossible value in practice), press :® to display
! “ and carry out zero drift self-learning, upon which the result will be saved into P6-33
automatically.
- If Al2 external voltage source is set as OV (an impossible value in practice), press :® to display
2 f Ai . . . . .
[Ae] AL and carry out zero drift self-learning, upon which the result will be saved into P6-34
automatically.

Cautionw-

1: Make sure the setting command of the master per se is 0 V (an impossible value in practice) before performing zero drift
self-correction.
2: Zero drift self-correction applies only to scenarios where external setting falls in -10 to 10V.

3: If the actual voltage of the Al terminal exceeds 22 V during correction, the alarm RLO3Y will be raised.

AF-01

Default status display upon power-on

Data size 16bit Communication 3FO7H
address

Register value

storage Storage
Register Keyboard .
value display Operation
0000H press & 1o display =E79]; at this time, the status monitoring mode only displays the driver status
2001H 9 Press ?® to display ; if AF-07 has a non-zero value, the status monitoring mode displays,
(example) 200 | in default, the function code value corresponding to its communication address (such as d0-01); the

key can be used to switch between the monitored value and the driver status for display.
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Parameter value corresponding to the address set by AF-07 is preferentially
displayed
The UP key can be used to switch display of the driver status

1: AF-07 is displayed in hexadecimal and represents the communication address; if the set address has no corresponding
function code, value unknown is displayed.

2: If it is currently not activated, LED3 will display the position mode (#); once it is activated, the actual operation control
mode will be displayed

Cautionw
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Display of non-default setting

Communication

16bit address

Data size 3F08H

Register value . .
Automatic zeroing upon power-on

storage
Ragtor | Keytoard
0 Press :® to display , and it displays normally
Press :'@ to display , and then press QD to enter the modified parameter mode; the
1 [:l difference from normal function code display is that there is “- flashing in the middle.

Press :® or @ to view modified parameters in sequence; press : to view modified

values.

System parameter initialization

Communication

16bit address

Data size 3F09H

Register value . .
Automatic zeroing upon power-on

storage
Register Keyboard Overation
value display P
0 L If AF-09+£65535, press 3@ to display , without any operation
65535 55535 If AF-09=65535, press ?® to display , and restore the factory setting of the function code.

Cautionw

1: When this function is used, it is required to turn on the control power.
2: This operation will not restore the motor parameters

Display of motor group parameters

Communication

16bit address

Data size 3FOAH

Register value . .
g Automatic zeroing upon power-on

storage
Register Keyboard Overation
value display P
0 Press :® to display , with parameters of the Pd group hidden
1 [:| Press :® to display , with parameters of the Pd group shown

Parameter reading of motor with serial encoder

Communication

16bit address

Data size 3FOFH

Register value

Automatic zeroing upon power-on

storage
Register Ke_yboard Operation
value display
0 Press :® to display , with parameters of the Pd group hidden
1 [:l Press :® to display ; read and use motor parameter data stored in the serial encoder. If no
data is read, the originally set motor parameters of group Pd will be used.

Absolute type encoder multiple-turn data and alarm

Communication

16bit address

Data size 3F10H

processing Register value . ) .
Automatic zeroing upon completion
storage
Register Keyboard .
value display Operation
0 Press the (5 key to display [-E29=] without any operation
1 [:l Clear multiple-turn encoder alarm: Press 3@ to display , and execute corresponding
operation
2 Clear multiple-turn data and alarm of multiple-turn encoder: Press :® to display , and

execute corresponding operation

Important: This function can only be operated in the inactivated state

84




Technical Manual for EA350 Analog Pulse Type Servo Driver

V101

7.2.6 Group PO - Basic setting parameters

Parameter

Function

Parameter scope

Data
type

Initial
value

Unit

Applicable
mode

Attribute

Communication
address

P0-00

Control mode selection

0: Speed control mode

1: Position control mode

2: Torque control mode

3: Speed-position switching mode (zero
speed)

4: Reserved

5: Position-torque switching mode (zero
speed)

6: Speed-position
(immediately)

7:  Torque-speed
(immediately)

8: Position-torque
(immediately)

switching  mode

switching  mode

switching  mode

uU16

PST

0000H

PO-01

Motor
direction

rotating

0: In case of a forward direction
command, the motor rotates
anticlockwise (CCW)

1: In case of a reverse direction
command, the motor rotates clockwise
(Cw)

u16

PST

0001H

P0-02

Maximum
speed setting

rotating

0~10000

u16

3000

rpm

PST

0002H

P0-03

Zero-speed
output value

signal

10~1000

uU16

10

rpm

PST

0003H

PO-04

Rotation signal output
value

10~1000

u16

20

rpm

PST

0004H

P0-05

Torque limit source
selection of the 1st
revolution

0: Digital limit of forward and reverse
torque

1: Forward and reverse torque is limited
also by All

2: Forward and reverse torque is limited
also by AI2

3: Forward torque limited by All; and
reverse torque subject to digital limit

4: Forward torque limited by Al2; and
reverse torque subject to digital limit

5: Forward torque subject to digital limit;
and reverse torque limited by All

6: Forward torque subject to digital limit;
and reverse torque limited by Al2

7: Forward torque limited by All; and
reverse torque by Al2

8: Reverse torque limited by All; and
forward torque by Al2

ui16

PST

0005H

P0-06

Torque limit of the 1st
revolution - forward
maximum

0.0~500.0

ui16

300.0

%

PST

0006H

P0-07

Torque limit of the 1st
revolution - reverse
maximum

0.0~500.0

ui16

300.0

%

PST

0007H

P0-08

Braking mode selection

000H~311H
Bit 0: Braking mode
activation OFF

0: Free braking; the motor remains in the
free state

0: Zero-speed braking; the motor remains
in the free state after braking

Bit 1: Breaking mode upon secondary
alarm

0: Free braking; the motor remains in the
free state

0: Zero-speed braking; the motor remains
in the free state after braking

Bit 2: Processing mode upon overrun

0: Free braking; the motor remains in the
free state

1: Deceleration

upon  servo

to zero; the motor

u16

200H

PST

0008H
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remains in the free state afterwards

2: Deceleration to zero; the motor
remains in the position locked state
afterwards

3: not processed

P0-09

Activation OFF - delay
time of brake release
command

1~65535

uU16

500

ms

PST

0009H

PO-10

Speed threshold of
brake release command

1~1000

uU16

20

rpm

PST

000AH

PO-11

Brake release
command- delay time
of motor power-off

0~500

uU16

200

ms

PST

000BH

P0-12

Selection of re-
activation condition for
each braking mode

0: Activation based on condition P0-13
only upon free braking

1: Activation based on condition P0-13
upon free braking and zero-speed braking

uU16

PST

000CH

PO-13

Servo activation
condition

0: Activation ON when P0-14 is satisfied
1: Activation ON when P0-15 is satisfied
2: Activation ON when P0-14 and P0-15
are satisfied

3: Immediate activation ON

uU16

PST

000DH

PO-14

Delay time of
activation ON after
activation OFF

1~30000

uU16

500

ms

PST

000EH

PO-15

Speed limit threshold
of activation ON

0~10000

uU16

20

rpm

PST

000FH

PO-16

Activation ON - delay
time of  receiving
command

0~500

uU16

200

ms

PST

0010H

PO-17

Deceleration time for
zero-speed braking

1~65535

uU16

200

ms

PST

0011H

PO-18

Deceleration time of
overrun protection

1~65535

u16

200

ms

PST

0012H

P0-19

Emergency braking
time

1~65535

ui16

50

ms

PST

0013H

P0-20

Definition of pulse
output setting value

0: before frequency quadruplication
1: after frequency quadruplication (only
supported by 17-bit and 23-bit encoder)

ui16

PST

0014H
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Parameter | Function Parameter scope DELA el Unit Agpalzzali Attribute Conlmu e
type | value mode address
30~2,500 (2,500-wire incremental type)
Count of output pulses | 30~8,192 (17-bit or 23-bit encoder, and
P0-21  |per revolution of the|P0-20=0) U16 | 2500 |Pulse PST ° 0015H
motor 120~16,383 (17-bit or 23-bit encoder,
and P0-20=1)
Bit 0: AB pulse output logic
0: A is ahead of B when the motor rotates
AB pulse output logic ;c'mév?srihead of A when the motor rotates
P0-22 |selection and Z pulse férward ui6 | 00 - PST . 0016H
output polarity setting Bit 1: Z-pulse output polarity
0: Low level pulse
1: High level pulse
P0-23 | Z-pulse output width | 0~3 U16 0 ms PST ° 0017H
0: Motor encoder feedback
1: Command pulse (P0-20, 21, 22
P0-24 | Pulse output source invalid) uU16 0 - PST ° 0018H
2: Speed command
3: External encoder feedback
7.2.7 Group P1 - Position control parameters
S
. Data | Initial .. | Applicable __a Communication
Parameter Function Parameter scope type | value Unit mode = address
<
Position command | 0: External pulse command (pt)
P1-00 | source selection 1: Multi-segment position command (Pr) U16 0 ) P O 0100H
0: Pulse + direction, positive logic
1: Pulse + direction, negative logic
2:  Two-phase  orthogonal  pulse
(quadruplicated  frequency), positive
P1-01 Input form of external qulc U16 0 ) p o 0101H
pulse command 3:  Two-phase  orthogonal  pulse
(quadruplicated  frequency), negative
logic
4: CW/CCW pulse, positive logic
5: CW/CCW pulse, negative logic
pr.gp | Count of pulses per), aiggeng U32 | 10000 | Pulse P o} 0102H
revolution of the motor
p1-o4 | Electronic 9%871 0~1073741824 us2 | o - P o) 0104H
numerator 1
p1-0s | Electronic 9%ar1 1~1073741824 U32 | 10000 | - P o) 0106H
denominator
p1-0g | Electronic 9%871 0~1073741824 us2 | o - P o) 0108H
numerator 2
p-10 | Electronic 9%871 0~1073741824 us2 | o - P o) 010AH
numerator 3
p1-1p | Electronic 984 -1073741824 us2 | o . P o 010CH
numerator 4
Low-pass  smoothing
P1-14 |and filtering time of |0.00~300.00 u16 0.00 ms P ) 010EH
external pulse
High-frequency
P1-15 |filtering factor  of | 0~4095 uU16 90 10ns PS ) 010FH
external pulse input
Selection of external | 0: Clear through P-CLR rising edge
DI signal action for|1: Clear through P-CLR low level
P1-16 position deviation | 2: Clear through P-CLR high level U16 0 i P © 0110H
clearing 3: Clear through P-CLR falling edge
P1-17 | Reserved
Position error
P1-18 | following warning | 0~1073741824 U32 | 80000 | ppr P O 0112H
value
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p1.pg | Position EIor | 61073741824 U32 | 100000 | ppr P 0114H
following alarm value

p1.py | Positioning completion | . U6 1 ) P o 0116H
output setting

p1-p3 |Positioning  approach |, sopag Ui | 20 | ppr P O 0117H
width

p1.p4 | Positioning completion |, oocap U | 10 | ppr P o) 0118H
width

P1-25 INP holding time 0~3000 ul6 10 ms P O 0119H

P1-26 Forward limit position |-2147483647~2147483647 132 2;2471‘718 ppr PST O 011AH

P1-28 | Reverse limit position |-2147483647~2147483647 132 | 214748 | ppr PST O 011CH

3647

P1-30 |Pulse deviation 0~65535 uU16 100 | Pulse P O 011EH

pr.g1 | EXecution time of), copop U16 | 100 | ms P o) 011FH
pulse deviation
ooy s 5, Ol s st

P1-33 OE::JP;iOOf electronic | . Adjust electronic gear ratio via All U16 0 i P © 0121H
g 2: Adjust electronic gear ratio via Al2
Analog adjustment

P1-34 | multiplier of electronic | 0.01~10.00 ul6 | 1.00 - P O 0122H

gear ratio
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7.2.8 Group P2 - Speed control parameters

Parameter Function Parameter scope DELE | I Unit AR Attribute elulLEE el
type | value mode address
0: Digital speed setting 1 (P2-01 setting)
Speed command source L- All setting
P2-00 1 option 2: Al2 setting Uuie| 0 - S O 0200H
P 3: Multi-segment speed setting
4: Pulse input
P2-01 | Digital speed setting1 |-30000~30000 116 | 100 |rpm S O 0201H
P2-02 | Reserved
P2-03 |Reserved
pp.oa |SPeEd - SYPe|) eopag U6 | 200 | ms S o 0204H
acceleration time Tsacc
po.o5 |SPeed - SPe|) eopag U6 | 200 | ms S o 0205H
deceleration time Tspec
Speed S-type
P2-06 |acceleration/deceleration | 0~10000 Ul6 | 50 ms S O 0206H
smoothing time TsL
Zero position fixation
P2-07 |threshold for speed |0~3000 Ui6 | 10 |rpm S O 0207H
command
P2-08 |Reached speed 1~10000 U16 | 1000 | rpm PST O 0208H
po-g9 | SPeed consistency | 110000 U6 | 10 |rpm s O 0209H
threshold
0: Digital command
Speed command source LAlL
p2-10 [P 2: Al2 ue| o | - s O 020AH
2 :
3: process PID
4: Pulse input
P2.11 ?'g'ta' speed command | 50446000 U16 | 100 | - s ¢ 020BH
0: Speed command source 1
1: Speed command source 2
P2.12 | Speed command 2: Speed command source 1 + speed| ;5| o | s O 020CH
command source 2
3: Switching between speed command
sources 1 and 2 (CMD_SEL)
pp.13 | Given limit for speed in )¢5, 60 U16 | 3000 | rpm s o 020DH
the forward direction
pp-14 | Civen limit for speed in| g4, g6, U6 | 3000 [rpm| S o 020EH
the reverse direction
) . Pulse input frequency corresponding to
P2-15 | Pulse input reference 2.0~200.0 speed command 1,000rpm U16 | 20.0 |kHz S O 020FH
) Pulse output frequency corresponding to
P2-16 |Pulse output reference 2.0~200.0 speed command 1,000rpm U16 | 20.0 |kHz S O 0210H
7.2.9 Group P3 - Torque control parameters
. Data | Initial .. | Applicable . Communication
Parameter Function Parameter scope type | value Unit mode Attribute address
0: Torque P3-01 setting, symmetrical
between the forward and reverse
directions
1: Torque P3-01 setting, with the reverse
direction limited by P3-02
2: Torque P3-01 setting, with the reverse
direction limited by All
3: Torque P3-01 setting, with the reverse
Selection of torque | direction limited by Al2
P3-00 |setting command |4: Torque AIl setting, symmetrical | U16 0 - T O 0300H
source between the forward and reverse
directions

5: Torque All setting, with the reverse
direction limited by P3-02

6: Torque All setting, with the reverse
direction limited by Al2

7: Torque AI2 setting, symmetrical
between the forward and reverse
directions
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8: Torque AI2 setting, with the reverse
direction limited by P3-02

9: Torque AI2 setting, with the reverse
direction limited by All

P3-01 | Digital torque setting |-500.0~500.0 116 | 1000 | % T O 0301H
P3-02 |Reverse torque limit | 0.0~500.0 U16 | 300.0 | % T O 0302H
P3-03 Reserved
ﬁ?r!?tdcl;grr]nm;rf d siﬁig 0: Digital speed setting (P3-05 setting)
P3-04 1: All-limited speed ule 0 - T O 0304H
for torque command |,: -
S 2: Al2-limited speed
direction
Speed limit in the
P3-05 g‘?rq”? command |, 449, U16 | 100 | rpm T O 0305H
irection upon torque
control
p3-0p |Iorque - consistency| s o 4456 U | 50 | % T O 0306H
threshold
P3-07 Reached torque 3.0~500.0 Ul6 | 1000 | % PST O 0307H
p3.0g |lorque  command | o o5 g U16 | 500.0 | %/ms T O 0308H
increase slope
p3.09 |TorQue  command | o g4 g U16 | 500.0 | %/ms T O 0309H

decrease slope
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7.2.10 Group P4 - Gain tuning parameters

Para . Data | Initial . Applicable . Communication
meter Function Parameter scope type value Unit mode Attribute address
0: Manual
1: Semi-automatic adjustment
mode (rigidity table)
Selection  of ain 2: Automatic adjustment mode 1
P4-00 adiustment mode g (slow inertia change) ui16 1 - PST O 0400H
) 3: Automatic adjustment mode 2
(relatively fast inertia change)
4: Automatic adjustment mode 3
(fast inertia change)
P4-01 | Rigidity 1~31 ul6 13 - PST O 0401H
Position loop
P4-02 | proportional gain | 1.0~2000.0 ui16 48.0 1/s P O 0402H
APR_P
p4-0g | SPeed loop proportional\ 4 544 Ut | 270 | Hz PS O 0403H
gain ASR_P
Speed ring differential 5
P4-04 time constant ASR_T 0.0~3000.0 ul6 0.0 ms PS O 0404H
p4-g5 | SPeed loop integral time | 4 45 uie | 210 | ms PS o 0405H
constant ASR_T;i
p4-0g | SPeed feedforward gain | a4 U6 | 300 | % P ¢ 0406H
APR_Kp
pg-g7 |Speed feedforward| 5 1 4 U6 | 500 | ms p O 0407H
filtering time constant
p4-0g | Speed feedback filtering | 5 554 o ute | 000 | ms PS O 0408H
time constant
P4-09 | Factory parameters 0~10000 ui16 0 - PST O 0409H
The 1st load inertia ratio
P4-10 | (total inertia/motor rotor | 1.00~120.00 uU16 2.50 - PST O 040AH
inertia)
The 2nd load inertia
P4-11 | ratio (total inertia/motor | 1.00~120.00 ui16 1.00 - PST O 040BH
rotor inertia)
ps-12 | PPFF control | o9 ute | 100 | % PST o) 040CH
coefficient
ps-13 | Rigidity — adjustment), o, Ul | 05 - PST O 040DH
coefficient
P4-14 | Control loop coefficient | 10~100 ui16 75 - PST O 040EH
p4-15 | G SWItehing | o141 g1 U16 | O0OH - PST O 040FH
condition
P4-16 | Gain switching time 0~3000 ui16 5 ms PST O 0410H
P4-17 | Reserved
p4.1g8 | SN switching| o_s5767 U6 | 100 | rpm PST O 0412H
threshold
Change coefficient of
P4-19 |the 2nd position loop [ 10~500 ui16 50 % PST O 0413H
gain
p4-p0 | Change coefficient of|,, 54, Ui | 50 % PST O 0414H
the 2nd speed loop gain
P4-21 | Reserved
Bit 0: Acceleration feedback
function
Suppression bitl: Reserved
pa-22 | 2UPP | bit2: Reserved U16 | 00000B | - PST O 0416H
performance expansion | ...
bit3: Reserved
Bit 4: Speed observer function
Bit 5: Low noise mode
p4-23 | Speed observer cutoff| ) u16 13 PST O 0417H
frequency grade
P4-24 ;‘;irr?”e feedforward | ; ,_500.0 ule | 00 | % PST O 0418H
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pg-ps5 | Torque feedforward | 5y 14 o, U16 | 5.00 ms PST 0419H
filtering time constant

p4-6 | SPeed loop differential | o 44 ul6 0.0 % PS 041AH
output limit

P4-27 | Reserved
External disturbance

P4-28 | =" h 0.0~100.0 U16 0.0 % PST 041CH
resistance gain

p-29 | Torque command low- |, o 106 o0 U6 | 084 ms PST 041DH
pass smoothing constant

pa-gp | Friction  compensation ;5 Uie | 50 ms PS 041EH
smoothlng time constant
Viscous friction 0.1%/

P4-31 ) . 0~1000 uU16 0.0 |1000rp PS 041FH
compensatlon gain m

pg-gp |Addition —to - torque | ;6 1000 116 0.0 % PsS 0420H
command
Torque compensation in _ 0

P4-33 | o forward direction | 100-0-100.0 116 0.0 % PS 0421H
Reverse torque . 0

P4-34 compensation -100.0~100.0 116 0.0 % PS 0422H

pg.g5 | Stalic friction forque | 444 U6 | 00 % ST 0423H
compensation value ' ' '
Cutoff rotating speed

P4-36 | for static friction torque | 0~200 u16 0 rpm ST 0424H

compensation
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7.2.11 Group P5 - vibration suppression parameters

. Data | Initial .. | Applicable . Communication
Parameter Function Parameter scope type | value Unit mode Attribute address
0: Manually set 4 notch filters

Adaotive filter mode 1: Manually set width of notch filters 3

P5-00 0 and 4, and automatically set other notch | U16 0 - P ° 0500H
setting filters

2: Clear notch filters 3 and 4

Automatic  vibration

P5-01 |detection accuracy and | 10~30000 ui6 | 100 - P O 0501H
sensitivity

P5-02 | 1st notching frequency |50~5000 U16 | 5000 | Hz P ° 0502H

ps-03 |1st notehing width |, o, ue| 2 | - P . 0503H
selection

ps5.g4 | 1St notching depth s g9 ut| o | dB p . 0504H
selection

P5-05 | 2nd notching frequency | 50~5000 U16 | 5000 | Hz P ° 0505H
2nd notching width|

P5-06 selection 0~20 uie| 2 - P ° 0506H
2nd  notching depth|

P5-07 selection 0~99 uie| 0 dB P ° 0507H

P5-08 | 3rd notching frequency |50~5000 U16 | 5000 | Hz P ° 0508H
3rd notching  width|

P5-09 selection 0~20 uie| 2 - P ° 0509H
3rd notching depth|

P5-10 selection 0~99 uie| 0 dB P ° 050AH

P5-11 | 4th notching frequency |50~5000 U16 | 5000 | Hz P ° 050BH
4th  notching  width |

P5-12 selection 0~20 uie| 2 - P ° 050CH
4th  notching depth|

P5-13 selection 0~99 uie| 0 dB P ° 050DH

P5-14 Reserved

P5-15 |Reserved

P5-16 | Reserved

P5-17 | Reserved

P5-18 |Reserved

P5-19 Reserved

P5-20 Reserved

P5-21 Reserved

P5-22 | Reserved

P5-23 | Position FIR filter 0.0~128.0 Ui6| 0.0 | ms P O 0517H
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7.2.12 Group P6 - Input and output parameters

Parameter | Function Parameter scope DEIE | UlEE) Unit ALl Attribute el
type value mode address
DI
P6-00 |filtering |0~20 uU16 2 ms PST O 0600H
time
pe.0l |D! level 000000008 111111118 . U16 1000000008 | - PST O 0601H
logic 0: Positive logic; 1: Negative logic
DI1 Value Item Function name
P6-02 function 0 Disabled Terminal inactive ul6 1 - PST ° 0602H
number 1 S-ON Servo on
DI2 Warning and warning
P6-03 |function 2 | ALM-RST reset u16 2 - PST . 0603H
number 3 P-CLR Position deviation counter
DI3 clearing
P6-04 | function 4 | DIR.sgL | Directionselectionfor | uU16 13 - PST . 0604H
number speed command
DI4 5 CMDO Internal command bit0
P6-05 | function 6 CMD1 Internal command bitl || 16 14 - PST . 0605H
number 7 CMD2 Internal command bit2
DI5 8 CMD3 Internal command bit3
P6-06 | function 9 | CTRG | Internal command trigger || yig | 3 - | PST . 0606H
number 10 MSEL Control mode switching
o6 | 11 | zoLawe | o o on
P6-07 |function u16 12 - PST 0607H
Crbor 12 | INHIBIT Pulse inhibited *
DI7 13 P-OT Inhibit forward drive
P6-08 |function |2 N-OT Inhibit reverse drive || ;| 59 ~ | psT . 0608H
number 15 | GAIN SEL Gain switching
16 J SEL Inertia switching
17 JOG_P Forward jog
18 JOG_N Reverse jog
19 | TDIR-SEL Direction selection for
torque command
Numerator selection 0 for
20 GNUMO electronic gear ratio
21 GNUML Numerator selection 1 for
electronic gear ratio
DI8 22 ORGP External detector input
P6-09 |function |23 | SHOM Homing ____ flye| 21 - | PsT . 0609H
number 24 TL2 External torque limit
25 EMGS Emergency stop
28 | CMD_SEL | Speed source switching
Direction selection for
33 | PDIR_SEL position command
34 GBK Position probe
35 PUL_UP Forward pulse deviation
36 PUL_DN Reverse pulse deviation
External encoder
47 FCL switching
DI forced 00000000B~11111111B
P6-10 valid 0: Depending on the terminal status; 1: forced| U16 |00000000B | - PST O 060AH
valid
pe.1 | DO level|00000B~111118 — U6 | 000008 | - | PST O 060BH
logic 0: Positive logic; 1: Negative logic
DO1 Value Item Function name
P6-12 | function 0 Disable Terminal inactive ul6 1 - PST . 060CH
number 1 S-RDY Servo ready
D02 2 BK Brake control
P6-13 | function 3 TGON Motor rotation U16 2 - PST . 060DH
number 4 ZERO Zero speed of motor
DO3 5 V-CLS Speed reached
P6-14  |function 6 V-CMP Speed consistency uU16 8 - PST ° 060EH
number 7 PNEAR Positioning approach
DO4 8 COIN Positioning completion
P6-15 function 9 C-LT Torque limit ul6 12 - PST A 060FH
number 10 V-LT Rotating speed limit
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11 WARN Warning output
12 ALM Alarm output
13 Tcmp Torque consistency
14 Home Homing completed
. Data| Initial .. | Applicable : Communication
Parameter | Function Parameter scope type value Unit mode Attribute address
15 S-RUN Servo on
27 T _CLS The torque is reached
29 SPD P Speed programming
- comparison output
30 TRQ P Torque programming
- comparison output
Speed and torque
31 | SPD_TRQ | programming comparison
output
P6-16 (?ecl’aly valid| _gr535 ue| 0 ms| PST o 0610H
DO1
P6-17 invalid 0~65535 ul6 0 ms PST O 0611H
delay
P6-18 Ee?fy valid| _ge535 u16 0 ms| PST O 0612H
DO2
P6-19 |invalid 0~65535 uUl6 0 ms PST O 0613H
delay
P6-20 Ee?il valid| _ge535 u16 0 ms| PST O 0614H
DO3
P6-21 |invalid 0~65535 uUl6 0 ms PST O 0615H
delay
P6-22 Ee?;i/ valid| _gz535 u16 0 ms| PST O 0616H
DO4
P6-23 |invalid 0~65535 u16 0 ms PST O 0617H
delay
DO forced |0000B~1111B
P6-24 |valid 0: Depending on the terminal function status; 1: | U16 | 0000B - PST O 0618H
output Forced valid
All
P6-25 filtering 0~10000 uUl6 10 ms PST O 0619H
time
Al2
P6-26 |filtering 0~10000 ul6 10 ms PST O 061AH
time
All
P6-27 . |0~300 ul6 2 - PST O 061BH
hysteresis
pe-28 |22 10-300 uite| 2 - | psT o 061CH
hysteresis
pe-29 | AL Offset| 5003000 116 0 mv| PST O 061DH
adjustment
pe-30 |22 Offset| 5003000 116 0 mv| PST o 061EH
adjustment
Pe31 (AL dead| 5_3000 ute| 10 |mv| PsT o 061FH
P6-32 'onIr?e dead| 5_3000 u16 10 mv| PST O 0620H
Pe-33 |/t 7"°|-2000~2000 116 0 mv| PST o 0621H
Pe-34 |12 7°1.2000~2000 116 0 mv| PST o 0622H
AO1
P6-35 | function 0~20 ui16 0 - PST ° 0623H
selection
AO2
P6-36 function 0~20 uUl16 1 - PST ° 0624H
selection
P6-37 AQl gain -10.00~10.00 116 1.00 - PST O 0625H
adjustment
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P6-38

AO2 gain
adjustment

-10.00~10.00

116

1.00

PST

0626H

P6-39

AO1 offset
adjustment

-10000~10000

116

mvV

PST

0627H

P6-40

AO2 offset
adjustment

-10000~10000

116

mvV

PST

0628H

P6-41

AO direct
output 1

-10000~10000

116

PST

0629H

P6-42

AO direct
output 2

-10000~10000

116

PST

O|lO0|]O|0O0]|O0

062AH

P6-43

Reserved

P6-44

Reserved

P6-45

Reserved

P6-46

VDI status
selection

00000000B~11111111B

0: depending on P6-55; 1: depending on VDOx

uU16

00000000B

PST

062EH

P6-47

VDI1
function
number

P6-48

VDI2
function
number

P6-49

VDI3
function
number

P6-50

VDI4
function
number

P6-51

VDI5
function
number

P6-52

VDI6
function
number

P6-53

VDI7
function
number

P6-54

VDI8
function
number

Same with P6-02~P6-09

uU16

PST

062FH

uU16

PST

0630H

u16

PST

0631H

uU16

PST

0632H

u16

PST

0633H

uU16

PST

0634H

u16

PST

0635H

ui16

PST

0636H

P6-55

VDI input
control

00000000B~11111111B

u16

00000000B

PST

0637H

P6-56

VDI input
status

00000000B~11111111B

ui16

00000000B

PST

0638H

P6-57

VDO1
function
number

P6-58

VDO2
function
number

P6-59

VDO3
function
number

P6-60

VDO4
function
number

P6-61

VDO5
function
number

P6-62

VDO6
function
number

P6-63

VDO7
function
number

Same with P6-12~P6-15

ui16

PST

0639H

u16

PST

063AH

ui16

PST

063BH

uU16

PST

063CH

u16

PST

063DH

uU16

PST

063EH

uU16

PST

063FH
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Parameter

Function

Parameter scope

Data
type

Initial
value

Unit

Applicable
mode

Attribute

Communication
address

P6-64

VvDOS8
function
number

uU16

PST

0640H

P6-65

VDO1
valid
delay

0~65535

uU16

ms

PST

0641H

P6-66

VDO1
invalid
delay

0~65535

uU16

ms

PST

0642H

P6-67

VDO2
valid
delay

0~65535

uU16

ms

PST

0643H

P6-68

VvDO2
invalid
delay

0~65535

uU16

ms

PST

0644H

P6-69

VDO3
valid
delay

0~65535

u16

ms

PST

0645H

P6-70

VvDO3
invalid
delay

0~65535

u16

ms

PST

0646H

P6-71

VDO4
valid
delay

0~65535

u16

ms

PST

0647H

P6-72

VDO4
invalid
delay

0~65535

uU16

ms

PST

0648H

P6-73

VDO
forced
valid
output

00000000B~11111111B

u16

00000000B

PST

0649H

P6-74

VDO
output
status

00000000B~11111111B

ui16

00000000B

PST

064AH

P6-75

VDIl
valid
delay

0~65535

u16

ms

PST

064BH

P6-76

VDI1
invalid
delay

0~65535

u16

ms

PST

064CH

P6-77

VDI2
valid
delay

0~65535

u16

ms

PST

064DH

P6-78

VDI2
invalid
delay

0~65535

u16

ms

PST

064EH

P6-79

VDI3
valid
delay

0~65535

uU16

ms

PST

064FH

P6-80

VDI3
invalid
delay

0~65535

uU16

ms

PST

0650H

P6-81

VDI4
valid
delay

0~65535

uU16

ms

PST

0651H

P6-82

VDI4
invalid
delay

0~65535

uUl16

ms

PST

0652H

P6-83

VDI level
logic

00000000B~11111111B
0: Positive logic; 1: Negative logic

u16

00000000B

PST

0653H

P6-84

VDO

00000000B~11111111B

uUl16

00000000B

PST

0654H
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level logic | O: Positive logic; 1: Negative logic
VDO 00000000B~11111111B

P6-85 | output 0: depending on the function number; 1:| U16 |00000000B| - PST 0655H
selection | depending on DIx

pe-gs [P valid| o gssas u16 0 ms| PST 0656H
delay
DI3

P6-87 invalid 0~65535 Ul16 0 ms PST 0657H
delay

P6-88 DI4 valid 0~65535 ul6 0 ms PST 0658H
delay
Dl4

P6-89 |invalid 0~65535 u16 0 ms PST 0659H
delay

P6-90 DI5 valid 0~65535 ul6 0 ms PST 065AH
delay
DI5

P6-91 invalid 0~65535 Ul16 0 ms PST 065BH
delay

pe-o2 |DI6 valid| o grsas ule| o |ms| PST 065CH
delay
DI6

P6-93 |invalid 0~65535 ul6 0 ms PST 065DH
delay

po-gs |DI7 valid|y goeas ute| o ms| PST 064EH
delay
DI7

P6-95 |invalid 0~65535 uU16 0 ms PST 065FH
delay

pe-os | D18 Vvalid|y g5eas ute| o ms| PST 0660H
delay
DI8

P6-97 |invalid 0~65535 uU16 0 ms PST 0661H
delay
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7.2.13 Group P7 - Communication setting parameters

. Data | Initial .. | Applicable . Communication
Parameter Function Parameter scope type | value Unit R Attribute el
Modbus
P7-00 |communication 1~254 ul6 1 - PST O -
address setting
0: 4800bps
1: 9600bps
Baud rate of Modbus |2: 19200bps
P7-01 | communication 3: 38400bps uie| 1 ) PST O )
4: 57600bps
5: 115200bps
0: No check 1+8+N+1
o fweams o pomewasieon ||
02| communication a2 3 N check 1+8+N+2 - -
4: Odd parity check 1+8+0+2
5: Even parity check 1+8+E+2
Modbus
P7-03 | communication 1~20 u16 2 ms PST O -
response delay
Bit 0: Parameter storage selection
0: Storage determined according to P7-
05 selection
1: Parameters changed by
Parameter storage | communication are not saved
P7-04  |selection upon Modbus | Bit 1: Return selection upon receipt of a| U16 | 00 - PST O -
communication write command via communication
0: Received data is returned upon receipt
of a write command
1: Received data is not returned upon
receipt of a write command
P7-05 Q%%fﬁi selection upon 0: Address + 8000H stored U16 1 i PST O i
_— 1: Address + 8000H not stored
communication
P7-06 | Reserved
P7-07 Reserved
P7-08 Reserved
0: For both read and write, the low 16
bits are before the high 16 bits
1: For both read and write, the high 16
Status sequence setting | bits are before the low 16 bits
for high 32-bit function | 2: For read, the low 16 bits are before the
P7-09 | ¢ode upon  Modbus | high 16 bits; for write, the high 16 bits ute| 0 i PST © 0709H
communication are before the low 16 bits
3: For read, the high 16 bits are before
the low 16 bits; for write, the low 16 bits
are before the high 16 bits
P7-10~P7-29 are reserved
Source address 1 of
pr30 | Modbus 0000H~FFFFH U16 |FFFFH| - PST O 071EH
communication
mapping
Target address 1 of
P7-31 Modbus_ . 0000H~FFFFH Ul6 |FFFFH| - PST O 071FH
communication
mapping
Source address 2 of
pr.3p | Modbus 0000H~FFFFH U16 |FFFFH| - PST O 0720H
communication
mapping
Target address 2 of
pr-33 | Modbus 0000H~FFFFH U16 |FFFFH| - PST O 0721H
communication
mapping
Source address 3 of
P7-34 Modbus_ . 0000H~FFFFH Ul6 |FFFFH| - PST O 0722H
communication
mapping
pr-35 | larget address 3 of oy crepyy U16 |FFFFH| - PST ¢ 0723H

Modbus
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communication
mapping

P7-36

Source address 4 of
Modbus
communication

mapping

0000H~FFFFH

uU16

FFFFH

PST

0724H

p7-37

Target address 4 of
Modbus
communication

mapping

0000H~FFFFH

ui6

FFFFH

PST

0725H

p7-38

Source address 5 of
Modbus
communication

mapping

0000H~FFFFH

uU16

FFFFH

PST

0726H

P7-39

Target address 5 of
Modbus

communication
mapping

0000H~FFFFH

ui6

FFFFH

PST

0727H

P7-40

Source address 6 of
Modbus
communication

mapping

0000H~FFFFH

uU16

FFFFH

PST

0728H

P7-41

Target address 6 of
Modbus

communication
mapping

0000H~FFFFH

uU16

FFFFH

PST

0729H

P7-42

Source address 7 of
Modbus
communication

mapping

0000H~FFFFH

uU16

FFFFH

PST

072AH

P7-43

Target address 7 of
Modbus
communication

mapping

0000H~FFFFH

uU16

FFFFH

PST

072BH

P7-44

Source address 8 of
Modbus

communication
mapping

0000H~FFFFH

uU16

FFFFH

PST

072CH

P7-45

Target address 8 of
Modbus
communication

mapping

0000H~FFFFH

ul6

FFFFH

PST

072DH

P7-46

Source address 9 of
Modbus

communication
mapping

0000H~FFFFH

uU16

FFFFH

PST

072EH

P7-47

Target address 9 of
Modbus

communication
mapping

0000H~FFFFH

ul6

FFFFH

PST

072FH

P7-48

Source address 10 of
Modbus

communication
mapping

0000H~FFFFH

ul6

FFFFH

PST

0730H

P7-49

Target address 10 of
Modbus

communication
mapping

0000H~FFFFH

uU16

FFFFH

PST

0731H

7.2.14 Group P8 - Expanded function parameters

Parameter

Function

Parameter scope

Data
type

Initial
value

Unit

Applicable
mode

Attribute

Communication
address

P8-00

JOG speed

0~10000

uU16

100

rpm

PST

®)

0800H

P8-01

JOG  acceleration and

deceleration time

1~65535

uU16

200

ms

PST

@)

0801H

P8-02

Self-learning  torque for
offline inertia identification

10~200

u16

50

%

PST

0802H

P8-03

Maximum number  of
revolutions and  travel
coefficient  for  offline
inertia identification

0001~2020

uUl16

2010

rev

PST

0803H
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. Data | Initial .. | Applicable . Communication
Parameter Function Parameter scope type | value Unit e Attribute crliless
P8-04 | Reserved
pg-g5 | UPper limit for revolutions | , o, 745 UL6 | 32767 | rev | PST O 0805H
of absolute type encoder
P8-06 Selection of the usage for 0 Use as an incremental encoder U16 0 i PST . 0806H
absolute type encoder 1: Use as an absolute type encoder
0: Fan operates upon servo
activation and alarm/warning
P8-07 | Fan control 1: Fan operates after power-on U16 0 - PST O 0807H
2: Fan operation is controlled based
on the driver temperature
pg-og | Driver overload warning |, 4, us| 80 | % PST 0 0808H
threshold
pg-g9 | Motor overload warning |, 4, Us| 80 | % PST O 0809H
threshold
P8-10 | Braking resistance setting |20~30000 u16 50 Q PST O 080AH
P8-11 SBert?:‘n'gg resistor - power! ;4_30000 U6 | 100 | W | PST O 080BH
P8-12 | Brake duty cycle 0~100 Ulé | 100 % PST O 080CH
pg-13 |Braking resistor derating|, ule| 40 | % | PsT . 080DH
percentage
Minimum load for
P8-14 | judgment of motor locked- | 10.0~250.0 Ul16 | 150.0 % PST O 080EH
rotor
Rotating speed for . .
P8-15 |judgment of motor locked- 8%00 (0: Locked-rotor judgment| ;¢ 0 rpm PST O 080FH
rotor
pg-1g | Locked-rotor  judgment|,, 55y, ute| 100 | ms | PST 0810H
time for motor
Locked-rotor torque limit|, - _
P8-17 for motor 0.0~150.0 Ul6é | 1000 | % PST 0811H
Bit 0: Under-voltage torque limit
function
Bit 1: Instantaneous power outage
(PLRT) holding function
Bit 2: Power failure detection
P8-18 | Function switch 1 function (associated with bit 1) U16 |00100B| - PST O 0812H
Bit 3: Position judgment based on
switching between command unit
and encoder unit
Bit 4: Reverse direction of speed
command (speed mode)
bit5: reserved by vendor
Bit 0: Zero servo switch upon
activation OFF
P8-19 | Function switch 2 Bit 1: Runaway detection switch ul6 | 10B - PST O 0813H
Bit 2: Automatic restoration switch
for under-voltage of encoder battery
P8-20 | Reserved
P8-21 | Reserved
Pg-22 gorq“e limit upon voltage | 1 ;4 U6 | 500 | % PST O 0816H
rop of the main circuit
Lifting time of torque limit
P8-23  |upon voltage drop of the|10~1000 ui6 | 100 ms PST O 0817H
main circuit
pg-24 | INstantaneous outage | 141000 ue| 1200 | ms | PST O 0818H
holding time
P8-25 | External torque limit 0.0~500.0 Ui6 | 100.0 % PST O 0819H
pg-pp |EXternal  torque limit| o, g4, U16 | 3000 |%/ms| PST o) 081AH
switching rate 1
pgp7 |External - torque limit}y ) 5509 U16 | 3000 [%/ms| PST O 081BH
switching rate 2
When the external torque
P8-28 Iimi_t i_s valid, the posit!on 0 No_rmql detectiop U16 0 ) PST O 081CH
deviation warning | 1: Shielding detection
detection is shielded
When the external torque
P8-29 limit becomes invalid, | 1~10000 U16 | 10000 | ms PST O 081DH
alarm shielding
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inactivation is delayed
P8-30 | Reserved
P8-31 Reserved
P8-33 Reserved
0: Setting 1 > speed > setting 2
- 1: Speed > setting 1, or speed <
P8-36 fg}gigon DO judgment| oo iing 2 uie| o - | psT o 0824H
2: Speed > setting 1
3: Speed < setting 2
pg-g7 |SPeed DO judgment| ;450 16000 116 | 100 | rpm | PST 0825H
setting 1
pg-3g |SPeed DO judgment| ;5000 16000 116 | -200 | rpm | PST 0826H
setting 2
0: Setting 1 > torque > setting 2
. 1: Torque > setting 1, or torque <
pg-39 |lorque DO judgment| .o ue| o0 ; PST O 0827H
selection ; .
2: Torque > setting 1
3: Torque < setting 2
pg-40 |10rque DO judgment| -5, 6 g6 116 | 1000 | % | PST O 0828H
setting 1
pg41 |loraue DO judgment| g5 4 5000 116 | -1000 | % | PST @ 0829H
setting 2
pg-4p | Special gear ratio for GBK | 30, g5 535 use| 0 |mm| PST O 082AH
measurement
pg-43 Motor parameters to be|0: Off U16 0 i PST O 082BH

read after power-on

0: On
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7.2.15 Group P9 - Multi-segment position setting parameters

. Data | Initial .. | Applicable - Communication
Parameter Function Parameter scope type | value Unit R Attribute el
0: Pr1~Pr16, activate cyclic operation
to run the selected segment
1: Pr1~Pri6, activate execution of the
selected segment
2: Pr1~Prl6, trigger execution of the
selected segment
3: Trigger execution of the segment
selected by the external DI s
4: Pr1~Prl6, trigger execution of
segment 1 for cyclic operation
P9-00 Multi-§egment position | 5:  Pr1~Prl6, trigger execution of U16 0 ) p o 0900H
execution mode segment 1
6: Trigger execution of the segment
selected by P9-01
7. Immediately execute the segment
selected by P9-01
8: prl~prl6, activate the cyclic
sequence to run the selected segment
9: prl~prl6, trigger the sequence to
execute the selected segment
10: Immediately execute for the
segment selected by the external DI
. 0: Waiting command status
Segment selection _for; ;5" seqment  corresponding  to
P9-01 [multi-segment position e . ponaing uU16 0 - P O 0901H
execution execution (automatl_c zeroing upon
completion of execution)
bit0: Multi-segment position command
running mode
Multi-segment position | 0: Incremental position running
P9-02 |command reference | 1: Absolute type position running uU16 0 - P O 0902H
setting bitl: memory options
0: Memory upon S-OFF
1: No memory
Multi-segment
P9-03  |acceleration time | 1~10000 ui6 | 100 ms P O 0903H
TPACC
Multi-segment
P9-04 | deceleration time | 1~10000 ul6 | 100 ms P O 0904H
TPDEC
P9-05 | Reserved
po-gp | Pulses of multi-segment| ;,7a3647-2147483647 132 |100000| Pulse| P O 0906H
position command Prl
Moving speed of multi-
P9-08 |segment position | 1~10000 Ui6 | 100 | rpm P 0908H
command Prl
P9-09 |Prl stop time 0~65535 U16 0 ms P O 0909H
Pulses of multi-segment -
P9-10 position command Pr2 -2147483647~2147483647 132 100000 Pulse P O 090AH
Moving speed of multi-
P9-12  |segment position | 1~10000 Ui6 | 100 | rpm P O 090CH
command Pr2
P9-13  |Pr2 stop time 0~65535 U16 0 ms P O 090DH
pg-14 | Pulses of multi-segment| . 710647 147483647 32| o |Pulse| P o) 090EH
position command Pr3
Moving speed of multi-
P9-16  |segment position | 1~10000 ui6 | 100 | rpm P O 0910H
command Pr3
P9-17  |Pr3 stop time 0~65535 U16 0 ms P 0911H
pg-1g | Pulses of multi-segment| »,,7405647-2147483647 32| 0 |Puse| P o) 0912H
position command Pr4
Moving speed of multi-
P9-20  |segment position | 1~10000 Ui6 | 100 | rpm P O 0914H
command Pr4
P9-21 | Pr4 stop time 0~65535 uU16 0 ms P O 0915H
pg-2p | Pulses of multi-segment| ;740647 147483647 32| o |pulse| P O 0916H
position command Pr5
P9-24 | Moving speed of multi- | 1~10000 Ui6 | 100 | rpm P O 0918H
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segment position
command Pr5

P9-25 | Pr5 stop time 0~65535 uU16 0 ms O 0919H

po-g6 | Pulses of multi-segment| ;,763647-2147483647 132 | 0 |[Pulse O 091AH
position command 6
Moving speed of multi-

P9-28 |segment position | 1~10000 Uui6 | 100 | rpm O 091CH
command 6

P9-29 Pr6 stop time 0~65535 ul6 0 ms O 091DH

pg-30 | Pulses of multi-segment ., 743647-2147483647 132 | 0 |Pulse ® 091EH
position command Pr7
Moving speed of multi-

P9-32 |segment position | 1~10000 Ui6 | 100 | rpm O 0920H
command Pr7

P9-33 | Pr7 stop time 0~65535 u16 0 ms 0921H

pg.34 |Pulses of multi-segment| 783647 2147483647 132 | 0 |Pulse O 0922H
position command Pr8
Moving speed of multi-

P9-36 |segment position | 1~10000 Uui6 | 100 | rpm O 0924H
command Pr8

P9-37 | Pr8 stop time 0~65535 Ul16 0 ms 0925H

pg-3g | Pulses of multi-segment| », ;7459647 147483647 132 | 0 |Pulse o) 0926H
position command Pr9
Moving speed of multi-

P9-40 |segment position | 1~10000 Ul6 | 100 | rpm 0928H
command Pr9

P9-41 | Pr9 stop time 0~65535 U16 0 ms 0929H
Pulses of multi-segment

P9-42 position command %rlO -2147483647~2147483647 132 0 Pulse O 092AH
Moving speed of multi-

P9-44 | segment position | 1~10000 Ui6 | 100 | rpm 092CH
command Pr10

P9-45 | Pr10 stop time 0~65535 Ul16 0 ms O 092DH

P-4 | Pulses of multi-segment| », 47409647 147483647 132 | 0 |Pulse o) 092EH
position command Pr1l
Moving speed of multi-

P9-48 |segment position | 1~10000 Ui6 | 100 | rpm 0930H
command Prll

P9-49 Pri11 stop time 0~65535 ul6 0 ms O 0931H

pg.5p | ulses of multi-segment| 7 a3647 5147483647 132 | 0 |[Pulse o) 0932H
position command Pr12
Moving speed of multi-

P9-52  |segment position | 1~10000 Ui6 | 100 | rpm O 0934H
command Pr12

P9-53 | Prl2 stop time 0~65535 Ul16 0 ms 0935H
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. Data | Initial .. | Applicable . Communication
Parameter | Function Parameter scope type | value Unit e Attribute crliless
po-54 | Pulses of multi-segment| »)\7,536475147483647 132 | 0 |Pulse| P O 0936H
position command Pr13
Moving speed of multi-
P9-56 |segment position | 1~10000 Ul6 | 100 | rpm P O 0938H
command Pr13
P9-57 |Pri13 stop time 0~65535 ui16 0 ms P 0939H
po-5g | Pulses of multi-segment| ) \7,536475147483647 132 | 0 |Pulse| P ® 093AH
position command Pr14
Moving speed of multi-
P9-60 |segment position | 1~10000 Ul6 | 100 | rpm P O 093CH
command Pr14
P9-61 Pr14 stop time 0~65535 Ul16 0 ms P 093DH
po-62 |Pulses of multi-segment| ;7 63647-2147483647 32| o |pulse| P O 093EH
position command Pr15
Moving speed of multi-
P9-64  |segment position | 1~10000 Ui6 | 100 | rpm P 0940H
command Pr15
P9-65 Pr15 stop time 0~65535 uUl16 0 ms P 0941H
Pulses of multi-segment 5
P9-66 position command Pr16 -2147483647~2147483647 132 0 Pulse P O 0942H
Moving speed of multi-
P9-68 |segment position | 1~10000 U16 | 100 | rpm P O 0944H
command Pr16
P9-69 | Prl6 stop time 0~65535 Uis| 0 ms P O 0945H
P9-70 Start_mg segment of | 1~16 ((_)n_ly options 2 and 9 are valid U16 1 i p o 0946H
cyclic operation for the initial run)
po-71 | Ending segment of cyclic|,_,q ue| 16 | - P O 0947H
operation
Whether interruption of
the current segment is |O: not allowed;
PO-72 | allowed (when  P9-|1: allowed uie| o i P © 0948H
00=10)
7.2.16 Group PA - Multi-segment speed setting parameters
Parameter Function Parameter scope e e Unit Agrleest Attribute Sl itz
type | value mode address
0: Spd1~Spdl16, activate cyclic
operation
1: Spd1~Spd16, activate a run
PA-00 Multl-§egment speed 2 Spd1~Spd16, trigger a run U16 0 ) s o 0AOOH
execution mode 3: Select a segment speed based on
the external DI for running
4: Select a segment speed based on
PA-01 for running
Segment selection for | 0: Waiting command status
PA-01 |execution of a multi-segment | 1~16:  Position  of  segment| U16 0 - S O 0AO1H
speed command corresponding execution
) Multi-segment speed | _ N
PA-02 command Spd1 10000~10000 116 | 100 | rpm S O 0AO02H
Running time of multi-
PA-03 |segment speed command |0.0~6553.5 ui6 | 1.0 S S O 0AO3H
Spdl
pA-04 | Multi-segment speed | _10000~10000 116 | -100 [rpm | S O 0A04H
command Spd2
Running time of multi-
PA-05 |[segment speed command |0.0~6553.5 ui6 | 1.0 S S O 0AO05H
Spd2
pA-0p | Multi-segment speed | 10000~10000 16 | 0 [mpm| S ® 0A0BH
command Spd3
Running time of multi-
PA-07 |segment speed command |0.0~6553.5 ui6 | 0.0 S S O 0AO07H
Spd3
pA-0g | Multi-segment speed | 10000~10000 16 | 0 [mpm| S ® 0AO8H
command Spd4
Running time of multi-
PA-09 |segment speed command |0.0~6553.5 ui6 | 0.0 S S 0AQ09H
Spd4
PA-10 | Multi-segment speed | -10000~10000 116 0 rpm S O 0AOAH
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command Spd5
Running time of multi-

PA-11 |segment speed command |0.0~6553.5 ui6 | 0.0 S 0AOBH
Spd5
Multi-segment speed

PA-12 -10000~10000 116 0 |rpm 0AOCH
command Spdé
Running time of multi-

PA-13 |segment speed command |0.0~6553.5 ui6 | 0.0 S 0AODH
Spd6
Multi-segment speed

PA-14 -10000~10000 116 0 |rpm O0AQEH
command Spd7
Running time of multi-

PA-15 |segment setting command |0.0~6553.5 ui6 | 0.0 S 0AOFH
Spd7

pA-16 | Multi-segment speed| _16000~10000 116 | 0 |rpm OAL0H
command Spd8
Running time of multi-

PA-17 |segment setting command |0.0~6553.5 ui6 | 0.0 S 0Al1H
Spd8
Multi-segment speed

PA-18 Commang Sod9 Peed! _10000~10000 16 | 0 |rpm 0A12H
Running time of multi-

PA-19 |segment setting command |0.0~6553.5 ui6 | 0.0 S 0A13H
Spd9

pa2p | Multi-segment speed | 1 0000~10000 116 | 0 |rpm 0AL4H
command Spd10
Running time of multi-

PA-21 |segment speed command |0.0~6553.5 ui6 | 0.0 s 0A15H
Spd10

pPA-22 | Multi-segment speed | _16000~10000 116 | 0 |rpm OA16H
command Spd11l
Running time of multi-

PA-23 |segment speed command |0.0~6553.5 ui6 | 0.0 s 0A17H
Spdil

PA-24 | Multi-segment sPeed |1 0000~10000 16 | 0 |rpm 0A18H
command Spd12
Running time of multi-

PA-25 |segment speed command |0.0~6553.5 ui6 | 0.0 S 0A19H
Spdi12

pA-26 | Multi-segment speed | 10000~10000 16 | 0 |rpm 0A1AH
command Spd13
Running time of multi-

PA-27 |segment speed command |0.0~6553.5 ui6 | 0.0 S 0A1BH
Spd13

pA-2g | Multi-segment speed | 10000~10000 16 | 0 |rpm 0AICH
command Spd14
Running time of multi-

PA-29 |segment speed command |0.0~6553.5 ui6 | 0.0 S 0A1DH
Spdi4

pA-30 | Multi-segment speed| _16000~10000 116 | 0 |rpm OALEH
command Spd15
Running time of multi-

PA-31 |segment speed command |0.0~6553.5 ui6 | 0.0 S 0AlFH
Spdi5

pa-g2 | Multi-segment speed | 10000~10000 116 | 0 |rpm 0A20H
command Spd16
Running time of multi-

PA-33 |segment speed command |0.0~6553.5 ui6 | 0.0 S 0A21H

Spd16

106




Technical Manual for EA350 Analog Pulse Type Servo Driver

V101

7.2.17 Group Pb - Homing parameters

. Data | Initial .. | Applicable . Communication
Parameter | Function Parameter scope type | value Unit mode Attribute address
Pb-00 E';’]g“”g failure alarm | eoe3g ue| o | ms P O 0BOOH
0: Turn off the homing function
1: Automatically execute homing when
Pb-01 | Homing start mode activated ui| 0 - P O 0BO1H
2: Homing is triggered by the SHOW
terminal (function No. 23)
Pb-02 | Homing mode 1~-35 u16 1 - P O 0BO02H
High speed setting for
Pb-03 |the first segment of |0~10000 uUl6 | 500 | rpm P O 0BO3H
homing
Low speed setting for
Pb-04 |the second segment of | 0~10000 Ui6 | 50 | rpm P O 0B04H
homing
Acceleration and
Pb-05 |deceleration time for|1~65535 Ul6 | 100 | ms P O 0BO5H
homing
Pb-06 |Reserved
Pb-07 |Reserved
pp-og [Fulses of homing| »y7483647~2147483647 32| o |puse| P O 0BOSH
deviation
pp-10 | Position upon homing | 1763647 2147483647 1322 0 |PUL| P O 0BOAH
completion
Offset of the absolute
Pb-12  |position  from  the |-2147483647~2147483647 132 0 PUL P ° 0BOCH
electrical origin
pp-14 | Locked-rotor  torque 550 U16 | 500 | % P O 0BOEH
limit for homing ' ' )
7.2.18 PC set - fully closed-loop parameters
. Data | Initial .. | Applicable . Communication
Parameter | Function Parameter scope type | value Unit mode Attribute address
PC-00 Encoder feedback O Use motor encoder U16 0 ) p % 0COOH
selection 1: Use external encoder
PC-01 Selectlon_ of_ external O In d!rect!on of standard mo_tlon 116 0 ) p % 0CO1H
encoder direction 1: In direction of reverse motion
Pulse count of external
PC-02 |encoder feedback per|0~1073741824 U32 | 10000 | Pulse P o 0CO02H
motor revolution
Alarm  threshold for
PC-04 |excessive motor-load | 0~1073741824 U32 | 10000 | Pulse P O 0C04H
position deviation
pc-gp | Clear excessive motor-\, ., ue| 0 - p O 0CO6H
load position deviation
pc-o7 | Filtering time for hybrid |, 5 gees g 116 | 00 | ms p o 0CO7H
vibration suppression
0: Do not detect external encoder
External encoder | disconnection
PC-08 disconnection detection | 1: Detect external encoder u16 0 i P * 0C08H
disconnection
7.2.19 Pd set-motor parameters
Code Function Initial value Unit Attribute G U0
address
Pd-00 Reserved
Pd-01 Motor code Corresponding motor code - ° 0DO1H
Pd-02 Rated power of electric motor Determined by motor code kw ° 0D02H
Pd-03 Rated current of motor Determined by motor code A . 0DO3H
Pd-04 Rated torque of motor Determined by motor code Nm . 0D04H
Pd-05 Rated voltage of motor Determined by motor code \% ° 0DO5H
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Pd-06 Rated speed Determined by motor code rpm ° 0D06H
Pd-07 Max. motor speed Determined by motor code rpm ° 0DO7H
Pd-08 Number of motor pole pairs Determined by motor code - ° 0D08H
Pd-09 Q-axis inductance Determined by motor code mH ° 0D09H
Pd-10 D-axis inductance Determined by motor code mH ° O0DOAH
Pd-11 Resistance between wires Determined by motor code Q ° 0DOBH
Pd-12 Torque constant Determined by motor code N/A ° O0DOCH
Pd-13 Counter electromotive force Determined by motor code \ ° 0DODH
Pd-14 Motor rotor inertia Determined by motor code kg.cm? ° ODOEH
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Communication

Code Function Initial value Unit Attribute address
Encoder type
0: -
1:-
Pd-15 2: - Determined by motor code - ° ODOFH
3:-
4: Positive logic of serial encoder
5: Negative logic of serial encoder
Pd-16 Encoder line count Determined by motor code Pulse ) O0D10H
Pd-18 Electrical angle at the origin of the Determined by motor code ° ° 0D12H
encoder
Pd-19 -
Pd-20 Reserved
Pd-21 Encode_r suppor.ts a}bsolute value (multi- Determined by motor code - ° 0D15H
revolution) applications
Pd-22 -
Pd-23 g;rnrent regulator - Q-axis proportional | oo oineq by motor code - ° 0D17H
Pd-24 g;rnrent regulator - D-axis proportional | o ineq by motor code - ° 0D18H
Pd-25 Current regulator - Q-axis integral gain Determined by motor code - ° 0D19H
Pd-26 Current regulator - D-axis integral gain Determined by motor code - ° OD1AH
Pd-27 Current loop proportion turning 100 % ° 0D1BH
Pd-28 Current loop gain turning 100 % ° 0D1CH
Pd-29 Motor flange size Determined by motor code mm ° OD1DH
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Chapter 8 Details of functional parameters
8.1 d0-xx general monitoring parameters Monitoring parameters are used to view the status of a servo driver and cannot be modified

Communication

Initial value 0 2000H
40-00 Motor speed address
i Unit rpm Category Display
Scope -6000~6000 Format | Decimal Data size 16bit Control mode PST

Current actual rotating speed of the servo motor, accurate to 1rpm. A negative number suggests reverse rotation of the motor (defined by P0-01)

Communication

Initial value 0.0 2001H
40-01 Motor load rate address
i Unit % Category Display
Scope -500.0~500.0 Format | Decimal Data size 16bit Control mode PST

The ratio of the current motor’s load torque and rated torque is displayed. A negative number suggests reverse rotation of the motor.

Actual load torque of motor
Motor load rate = *x100%
Rated torque of motor

_ Initial value 0 Commumeation | 2002+
d0-02 Total count of external pulses acquired address
Unit Pulse Category Display
Scope |-2147483647~2147483647 Format | Decimal Data size 32bit Control mode P

In the position mode, the total count of pulses sent by the upper computer to the servo is only useful in the position control mode.

1: This value is the count of external pulses that are actually received without frequency division/multiplication of the electronic gear
ratio.

2: This value may have more than five bits, and the shift key can be used to view the bit values.

3: This value refers to the count of continuous command pulses in the forward direction, and increases in the forward direction; when
the command direction changes to the opposite, the value will continue to reduce to zero and then increase in the negative direction.

4: If the count of pulses received exceeds the above range, the value will restart from the maximum value in the opposite direction.
5: When the servo activation is OFF, this parameter will be automatically set to zero.

Initial value 0 Communication | 54,
Total count of feedback pulses (command pulse unit) address
do-04 - -
Unit Pulse Category Display
Scope -2147483647~2147483647 | Format | Decimal | Data size 32bit Control mode P

The total count of pulses for command pulse-based revolutions of the servo motor is displayed, which is only useful in the position control mode.
1: This value is the count of position command pulses obtained after electronic gear ratio reversing of encoder feedback pulses.
2: This value may have more than five bits, and the shift key can be used to view the bit values.

3: This value increases in the forward direction when the motor continuously rotate forward; when the motor changes the rotating
direction, the value will continue to reduce to zero and then increase in the reverse direction.

4: If the count of feedback pulses exceeds the above range, the value will restart from the maximum value in the opposite direction.
5: When the servo activation is OFF, this parameter will be automatically set to zero.

. Communication
. Initial value 0 2006H
40-06 Total count of feedback pulses (encoder unit) address
Unit PUL Category Display
Scope -2147483647~2147483647 | Format | Decimal Data size 32bit Control mode P

The total count of pulses for encoder resolution-based revolutions of the servo motor is displayed, which is only useful in the position control
mode.

1: This value refers to the actual count of encoder feedback pulses, and shall be used with special attention paid to the resolution of the
motor encoder.

2: This value may have more than five bits, and the shift key can be used to view the bit values.
3: The counting method and out-of-limit handling according to d0-04 shall apply.
4: When the servo activation is OFF, this parameter will be automatically set to zero.

Communication

. Initial value 0.00 2008H
40-08 Frequency of external pulses received address
i Unit kHz Category Display
Scope -10000.00~10000.00 Format | Decimal Data size 32bit Control mode P

The external pulse frequency currently collected is displayed, which is only useful in the position control mode.

d0-10 | Position deviation Initial value 0 Communication 200AH
address
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Unit ppr Category Display
Scope | -2147483647~2147483647 | Format | Decimal Data size 32bit Control mode P

The current position offset, i.e. the difference between the received command pulses and feedback pulses, based on the command pulse unit in

default (P8-18 bit3=0) is displayed.

Cautionw This parameter may have the encoder unit modified by setting P8-18 bit3 to 1. See detailed description of P8-18
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_ Initial value | 000000008 | “OMIUMCAON | H0ocyy
d0-12 DI terminal status adaress
i Unit - Category Display
Scope 00000000B~11111111B Format Binary Data size 16bit Control mode PST
The DI terminal status is displayed. Totally 8-bit data are displayed, respectively representing DI1~DI8.
00 10 . .
For example, panel it < | Yoy ¥ S\l;\?ﬁesrf'ng U:Dalt D1, .DI‘?’.DIB e_md DI8har(:]_acr':|\l/e | he | level d q
display: o010t (Whether a DI terminal is active at the high level or the low level depends on
’ YV VY setting of parameter P6-01)
_ Initial value |  00000B | COMmunication | o50p,
d0.13 DO terminal status address
i Unit - Category Display
Scope 00000B~11111B | Format | Binary Data size 16bit Control mode PST

The DO terminal status is displayed. Totally 5-bit data are displayed, respectively representing DO1~DO5.

For example, panel 88 'IQ ‘l suggesting that DO1 and DO3 are in the active output status.
display: YYYYY (Whether a DO terminal is active for output in the connected or open status
DOd o3 boo hot depends on setting of parameter P6-11)
o Communication
40-14 Al1 command voltage (after system processing) Initial \-/alue 0 address Z?OEH
Unit mV Category Display
Scope -10000~10000 | Format | Decimal Data size 16bit Control mode PST

The voltage collected through the analog input channel All and processed by filtering, offset, hysteresis, dead zone and zero-drift is displayed

Communication

. Initial value 0 200FH

d0-15 Al2 command voltage (after system processing) atvald address
) Unit mvV Category Display
Scope -10000~10000 | Format | Decimal | Data size 16bit Control mode PST

The voltage collected through the analog input channel Al2 and processed by filtering, offset, hysteresis, dead zone and zero-drift is displayed

Communication

Initial value 0 2010H

40-16 Bus voltage address
i Unit \Y, Category Display
Scope 0~1000 | Format | Decimal Data size 16bit Control mode PST

The actual value of internal DC bus voltage of the driver (L1/L2/L3) is displayed

Communication

40-17 Valid motor current Initial value 0.00 address 2011H
i Unit A Category Display
Scope 0.00~655.35 Format | Decimal Data size 16bit Control mode PST

The current valid value of motor current is displayed

Valid motor current 1=

Communication

. . Initial value 0 2012H
Rotating speed corresponding to pulse command address
do-18 - -
Unit rpm Category Display
Scope -6000~6000 Format | Decimal Data size 16bit Control mode P

The speed command value corresponding to the current command pulse is displayed

Communication

Initial value 0 2013H
40-19 Speed command value address
Unit rpm Category Display
Scope -6000~6000 Format | Decimal Data size 16bit Control mode PST
The current speed command value is displayed.
Initial value 0 Communication| 547
40-20 Torqgue command value address
i Unit % Category Display
Scope -500.0~500.0 Format | Decimal Data size 16bit Control mode PST

The current torque command value is displayed, with the motor rated torque taken as reference

d0-21 | Maximum instantaneous motor load rate

Initial value 0 Communication | 55,5,
address
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Unit % Category Display
Scope | -500.0~500.0 | Format | Decimal Data size 16bit Control mode PST

The ratio of the motor’s actual maximum output torque and rated torque during the whole process from activation ON to activation OFF is

displayed.
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. Communication
40-22 IGBT module temperature Initial value 0 address 2016H
) Unit °C Category Display
Scope | 0~150 | Format | Decimal Data size 16bit Control mode PST

Internal temperature of IGBT module

The driver is provided with a completed over-temperature protection mechanism. For reason of temperature detection at different locations, the
temperature displayed may reach up to 100°C or higher. This is normal.

. Initial value 0 Communication| 5477
40-23 Bus voltage of switching power address
) Unit \Y; Category Display
Scope | 0~1000 | Format | Decimal Data size 16bit Control mode PST
Displays the actual value of switch power bus voltage for the internal control circuit in the driver (L1C/L2C)
. Initial value 0 Communication| 557 gy
Total operating time of system: address
do-24 - - -
Unit min Category Display
Scope | 0~2147483647 | Format | Decimal Data size 32bit Control mode PST
The cumulative operating (activation ON) time of the servo driver after it is delivered out of the factory is displayed. (To prevent EEPROM
damage, this parameter is saved once every 10 minutes)
- Communication
40-26 Brake load rate Initial value 0.0 address 201AH
Unit % Category Display
Scope | 0.0~400.0 | Format | Decimal Data size 16bit Control mode PST
When the motor is in the brake mode, the load rate of the current braking resistor is displayed.
Brake load rate = Power actually applied on the brak-lng resistor x100%
Rated power of braking resistor
. Depending on | Communication
40-27 Electrical angle of current motor Initial value the motor address 201BH
) Unit ° Category Display
Scope | 0.0~359.9 | Format | Decimal Data size 16bit Control mode PST
The current electrical angle of the motor rotor is displayed
Electrical angle = mechanical angle of the motor * number of motor pole pairs
. Communication
40-29 Revolutions of absolute type encoder Initial value 0 address 201DH
Unit Rev Category Display
Scope | -32768~+32767 | Format | Decimal Data size 16bit Control mode PST

In case of an absolute type encoder, the multi-turn value fed back is displayed
rotating direction of the motor is defined by P0-01)

. The negative sign suggests the reverse direction (the actual

Communication

40-30 Current revolution position value of serial encoder Initial value 0 address 201EH
Unit PUL Category Display
Scope | 0~8388608 Format | Decimal Data size 32bit Control mode PST
The current single revolution position value of the serial encoder is displayed
_ Initial value 0 Communication| 55504
40-32 Total count of external pulses acquired address
Unit Pulse Category Display
Scope | -2147483647~2147483647 | Format | Decimal | Datasize 32bit Control mode P

In the position mode, the total count of pulses sent by the upper computer to the servo is only useful in the position control mode.

1: This value is the count of external pulses that are actually received without frequency division/multiplication of the electronic gear

ratio.

2: This value may have more than five bits, and the shift key can be used to view the bit values.
3: This value refers to the count of continuous command pulses in the forward direction, and increases in the forward direction; when
the command direction changes to the opposite, the value will continue to reduce to zero and then increase in the negative direction.

4: If the count of pulses received exceeds the above range, the value will restart from the maximum value in the opposite direction.

5: This parameter value starts calculation when the servo driver is powered on, and will be automatically set to zero when the driver is

powered off.
. Communication
. . | I val 2022H
Current position of servo motor (command pulse unit) nitial value 0 address 0
do-34 - -
Unit Pulse Category Display
Scope | -2147483647~2147483647 | Format | Decimal | Datasize 32bit Controlmode | PST
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The total count of pulses for command pulse-based revolutions of the servo motor is displayed, which is valid in any mode.

1: This value is the count of corresponding command pulses obtained after electronic gear ratio reversing of encoder feedback pulses.

2: This value may have more than five bits, and the shift key can be used to view the bit values.

3: This value increases in the forward direction when the motor continuously rotate forward; when the motor changes the rotating
direction, the value will continue to reduce to zero and then increase in the reverse direction.

4: If the count of feedback pulses exceeds the above range, the value will restart from the maximum value in the opposite direction.

5: This parameter value starts calculation when the servo is powered on (in case of an incremental system, it starts from 0; in case of an
absolute value system, it starts from the encoder position currently obtained; after homing, it starts from Pb-07). It’s zeroed
automatically upon driver power-down.
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do-36

Communication

Current position of servo motor (encoder unit) Initial value 0 address 2024H
Unit PUL Category Display
Scope | -2147483647~2147483647 | Format | Decimal | Data size 32bit Control mode PST

The total count of pulses for encoder resolution-based revolutions of the servo motor is displayed, which is valid in any mode.
1: This value refers to the actual count of encoder feedback pulses, and shall be used with special attention paid to the resolution of the
motor encoder.
2: This value may have more than five bits, and the shift key can be used to view the bit values.
3: The way of value change and out-of-limit handling described above shall apply.
4: This parameter value starts calculation when the servo is powered on (in case of an incremental system, it starts from 0; in case of an
absolute value system, it starts from the encoder currently obtained; after homing, it starts from Pb-10). It’s zeroed automatically upon
driver power-down.

Communication

40-38 Positioning status Initial \-/alue 0 address 2926H
Unit - Category Display
Scope | 0-~-1 Format | Decimal Data size 16bit Control mode P
The positioning status is displayed
0: Positioning in process
1: Positioning completed
- Communication
40-39 Current segment of multi-segment speed Initial Yalue 0 address 2927H
Unit - Category Display
Scope | 0~16 | Format | Decimal | Data size 16bit Control mode PST

When the multi-segment speed mode is used, the current segment being executed is displayed

. If no segment i

s currently being

executed, the

previous segment executed is displayed.
. Communication
Current segment of multi-segment position Initial value 0 address 2028H
do-40 - -
Unit - Category Display
Scope | 0~16 | Format | Decimal | Data size 16bit Control mode PST
When the multi-segment position mode is used, the current segment being executed is displayed. 0 means the previous segment has been

executed, and there is no segment requiring execution or being executed.
o Communication
40-41 Al1 physical voltage (actual value) Initial value 0 address 2029H
Unit mV Category Display
Scope | -10000~10000 | Format | Decimal Data size 16bit Control mode PST
The actual voltage collected through the analog input channel Al1 is displayed
. Communication
40-42 Al2 physical voltage (actual value) Initial value 0 address 202AH
Unit mV Category Display
Scope | -10000~10000 | Format | Decimal | Data size 16bit Control mode PST
The actual voltage collected through the analog input channel A2 is displayed
o Communication
40-46 Average load rate of motor Initial value 0.0 address 202EH
Unit % Category Display
Scope | 0~500.0 | Format | Decimal Data size 16bit Control mode PST
The average load rate of motor from the first activation of the driver is displayed.
. Communication
40-47 Heat accumulation of driver Initial value 0.000 address 202FH
Unit - Category Display
Scope | 0.000~1.000 | Format | Decimal | Data size 16bit Control mode PST
The current heat accumulation of the driver is displayed. An ALOOE alarm will occur when the value reaches 1.000. (If this value slowly
increases during normal operation, please check if the selected model/control plan is proper)
. Communication
Heat accumulation of motor (instantaneous) Initial value 0.000 address 2030H
do-48 - -
Unit - Category Display
Scope | 0.000~1.000 | Format | Decimal Data size 16bit Control mode PST
. Communication
. | I val . 2031H
Heat accumulation of motor (steady state) nitial value 0.000 address 03
do-49 - -
Unit - Category Display
Scope | 0.000~1.000 | Format | Decimal | Data size 16bit Control mode PST
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The current heat accumulation of the motor is displayed. An iI%"--3*"-'-"3"!alarm will occur when the value reaches 1.000. (If this value slowly
increases during normal operation, please check if the selected model/control plan is proper)

do-62

Communication

GBK detected position pulse value/length Initial value 0 address 203EH
Unit - Category Display
Scope | -2147483647~2147483647 | Format | Decimal | Data size 32bit Control mode PST

When the DI terminal set to function No. 34 (GBK function) is triggered, the actual rotation pulses/length of the motor is displayed.

When P8-42=0, pulses of the encoder unit is displayed.
When P8-42#0, length in mm is displayed.
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Communication

. Initial value 0 2040H
d40-64 Over-temperature point of motor encoder address
) Unit °C Category Display
Scope 0~65535 Format | Decimal Data size 16bit Control mode PST

The set over-temperature point of the motor encoder is displayed, which is only applicable to the 17/23-bit serial encoders.

Communication

Initial value 0 2041H
40-65 Encoder temperature upon power-on address
) Unit °C Category Display
Scope -128~128 Format | Decimal Data size 16bit Control mode PST

The temperature of the serial encoder upon power-on, or the current temperature obtained through AF-15=2 operation in the OFF state is
displayed.

Communication

. Initial value Uncertain 2043H
d0-67 Zero drift value of output current address
i Unit - Category Display
Scope 0000~9999 Format | Decimal Data size 16bit Control mode PST

The units place and ten’s place represent the zero drift of phase U current. Their combination falls in the scope of 0 - 99. If it’s greater than 50,
the final zero drift is positive and should be deducted by 50;

otherwise the negative zero drift is obtained by direct negation.

The hundred’s place and the thousand’s place represent phase V zero drift (combination of which also falls in 0 - 99) and share the same
meaning as phase U.

" Communication
Total count of feedback pulses of external encoder (command | Initial value 0 2045H

d ulse unit) address
oo P Unit Pulse Category Display

Scope | -2147483647~2147483647 Format | Decimal | Data size 32bit Control mode P

When PC-00=1, total pulses of external encoder feedback based on command pulse are displayed.

1: This value is the count of corresponding command pulses obtained after electronic gear ratio reversing of external encoder feedback
pulses.

2: This value may have more than five bits, and the shift key can be used to view the bit values.

3: This value increases in the forward direction when the external encoder continuously moves forward; when the movement direction
changes, the value will continue to reduce to zero and then increase in the reverse direction.

4: If the count of feedback pulses exceeds the above range, the value will restart from the maximum value in the opposite direction.

5: This parameter value starts calculation when the servo driver is powered on, and will be automatically set to zero when the driver is
powered off.

Initial val 0 Communication 2047H
Total count of feedback pulses of external encoder (encoder pulse | [Nitial value address
- unit
do-70 ) Unit PUL Category Display
Scope | -2147483647~2147483647 | Format | Decimal | Datasize 32bit Control mode P

When PC-00=1, total pulses of external encoder feedback based on encoder pulse are displayed.
1: This value refers to the actual count of pulses fed by the external encoder.
2: This value may have more than five bits, and the shift key can be used to view the bit values.

3: This value increases in the forward direction when the external encoder continuously moves forward; when the movement direction
changes, the value will continue to reduce to zero and then increase in the reverse direction.

4: If the count of feedback pulses exceeds the above range, the value will restart from the maximum value in the opposite direction.

5: This parameter value starts calculation when the servo driver is powered on, and will be automatically set to zero when the driver is
powered off.

o Initial value 0 Communication | 54491
40-72 Fully closed-loop position deviation address
Unit PUL Category Display
Scope | -2147483647~2147483647 Format | Decimal Data size 32bit Control mode P

When PC-00=1, fully closed-loop position deviation is displayed based on the external encoder pulse unit.

Fully closed-loop position deviation = pulse count of external encoder feedback - pulse count of motor encoder feedback converted to external
encoder (by PC-02).
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8.2 d1-xx Alarm query parameter

Alarm query allows query the current and previous three alarm records. Here only the current alarm is described, as other alarms are the same.

Initial value 0 Communication | 51 o4
41-00 Current alarm code address
) Unit - Category Display
Scope 00~FF Format | Hexadecimal | Data size 16bit Control mode PST
Code of the current alarm is displayed. For meaning of the alarm code and corresponding countermeasure, refer to Chapter 11
. Initial value 0 Communication | 51y
Rotating speed upon the current alarm address
d1-01 - -
Unit rpm Category Display
Scope | -6000~6000 Format | Decimal Data size 16bhit Control mode PST
The rotating speed of the motor upon occurrence of the current alarm is displayed. Minus means the motor rotates in the reverse direction
(defined by P0-01)
Initial value 0 Communication 2102H
d41-02 Bus voltage upon the current alarm address
i Unit \Y, Category Display
Scope 0~1000 Format | Decimal Data size 16bit Control mode PST
Bus voltage of the servo driver upon occurrence of the current alarm is displayed
. Initial value 000 |Communication| ,;nq,
4103 Active current upon the current alarm address
) Unit A Category Display
Scope 0.00~655.35 Format | Decimal Data size 16bit Control mode PST
Active current of the motor upon occurrence of the current alarm is displayed
S Initial value 0 Communication 2104H
4104 Running time upon the current alarm address
) Unit min Category Display
Scope 0~2147483647 Format | Decimal Data size 32bit Control mode PST
Cumulative running time of the driver upon occurrence of the current alarm is displayed (as of departure of the driver from the factory)
Initial value 0 Communication| 51 g,
d1-24 Current alarm status address
i Unit - Category Display
Scope 00~FF Format | Hexadecimal | Data size 16bit Control mode PST

When 0 is displayed, it means no alarm is currently present;

When any value other than 0 is displayed, it means there is an alarm present; the value is the alarm code (ﬁ"'--ﬂ not displayed). For meaning of

the alarm code and corresponding countermeasure, refer to Chapter 11

d1-25

_ Initial value 0 Communication | 5,
Current warning status address
Unit - Category Display
Scope 00~FF | Format | Hexadecimal | Data size 16bit Control mode PST

When 0 is displayed, it means no alarm is currently present;

When any value other than 0 is displayed, it means there is a warning present; the value is the warning code (R"'E not displayed). For meaning
of the warning code and corresponding countermeasure, refer to Chapter 11
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8.3 d2-xx Product information query parameters

, Initial value 10 Communication| 22004
d42-00 Servo driver type aadress
) Unit - Category Display
Scope 0~131 Format | Decimal Data size 16bit Control mode PST
The servo driver type is displayed.
d2-00 tens place d2-00 ones place Command type Encoder type
0
0 1 Reserved
1 0 Analog quantity and pulse type 2500ppr incremental encoder
1 EA350 17/23-bit serial communication encoder
d2-00 hundreds place represents the factory parameter, which shall be provided upon requesting technical support.
- Communication
| I val 2201H
d42-01 Current motor CODE nitial value 0 address 0
i Unit - Category Display
Scope | 0~999 | Format | Decimal Data size 16bit Control mode PST
- Communication
| I val 100. 2202H
Performance software serial number 1 nitial value 00.00 address 0
d2-02 - -
Unit - Category Display
Scope | 0.00~655.35 | Format | Decimal Data size 16bhit Control mode PST
Other parameters in this group will not be further elaborated.
8.4 d3-xx Real-time monitoring parameters
Parameter Function Data type Il L Unit Celieatay
(example) address
d3-05 Motor speed 116 0 rpm 2305H
d3-06 Position deviation 132 0 ppr 2306H
d3-08 Motor load rate 116 0.0 % 2308H
d3-09 Revolutions of absolute type encoder 116 0 Rev 2309H
d3-10 Current revolution position of serial encoder u32 0 Pulse 230AH
d3-12 Total count of command pulses acquired (maintained on 132 0 Pulse 230CH
power-on)
d3-14 Curren_t position of motor (based on command pulse, 132 0 Pulse 230EH
maintained on power-on)
d3-18 IF;SIVSve)zero position of machine 32 bits (based on encoder 132 0 Pulse 2312H
43-20 le:?Sr;)zero position of machine 32 bits (based on encoder 132 0 Pulse 2314H
d3-22 IF;SIvsve)current position of motor 32 bits (based on encoder 132 0 Pulse 2316H
d3-24 le:?Sr;)current position of motor 32 bits (based on encoder 132 0 Pulse 2318H

Parameters d3-05~d3-14 have the same meaning with corresponding function parameters in group do, but they are refreshed once every
1ms and thus cannot be accurately identified by naked eyes. When real-time data needs to be acquired by the upper
computer, the data can be read by communication.

64-bit motor position data comprising d3-18 and d2-20 displays the position of the absolute value encoder (encoder unit) corresponding
to the mechanical zero point, which is only valid in the absolute position mode and can be used when needed.

1. Mechanical zero point is the encoder position obtained by the stop position of the motor after homing minus the set value
of Pb-10.

Cautionw

2. Note that Pb-10 is a command pulse unit and needs to be converted into an encoder unit through the electronic gear ratio.

3. This mode works only when the absolute type encoder is used and P8-06=1, that is, the absolute position mode is enabled.

64-bit motor position data comprising d3-22 and d2-24 displays the offset of the current motor position relative to the mechanical zero
point and the encoder unit, which can be used when needed.
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8.5 PO-xx Basic control parameters

Initial value 1 Communication 0000H
address
Control mode selection . . Taking effect
. Time of taking
P0-00 Unit - upon power-on
effect .
again
Setting 0~8 Data size 16bit Control mode PST
range

Parameter functions: Select the control mode of the servo system
P0-00=0: Speed control mode

The servo driver works in the speed control mode, and can determine the rotating speed of the motor through communication, parameter setting,
analog, and multi-segment speed.

Default functions of DI and DO terminals will change automatically. See description of group P6.
P0-00=1: Position control mode

The servo driver works in the position control mode. The rotating position of the motor can be determined through external position pulse and
internal multi-segment position setting. The rotating speed of the motor can be regulated through pulse frequency.

Default functions of DI and DO terminals will change automatically. See description of group P6.
P0-00=2: Torque control mode

The servo driver works in the torque control mode, and can determine the output torque of the motor by communication, parameter setting, and
analog.

Default functions of DI and DO terminals will change automatically. See description of group P6.
P0-00=3: Speed-position switching mode (zero speed)

Speed control mode Position control mode Speed control mode

The driver works in the speed-position switching mode and switching
occurs only at zero speed. Servo motor

Mode switching can be realized through the DI terminal defined as MSEL ¥
function.

Zerospeed mmmsmmsssssssscdpdefocccccccnnnnehdofecccnnennnnnne

When the motor is at zero speed, the driver can switch between the speed
and position modes by changing the status of the MSEL terminal. 0

| '
i I
| )
T T
| '
| '
| '

w  When it switches from the position control mode to the speed

: Mod e , -
control mode, stranded pulses will be cleared. Swjtz’hfng Invalid Valid Invalid

w  Zero speed is the set value of P0O-03. (MSEL)
w  When the zero-speed condition is dissatisfied, even if the mode
switching MSEL signal switches between ON/OFF to subsequently
meet the zero-speed condition, the driver still cannot switch between
the control modes.
w  When the MSEL terminal is invalid, the driver works in the speed
control mode.
P0-00=5: Position-torque switching mode (zero speed) Position control mode _Torque control mode § Position control mode
. . . o o I I
The driver works in the position-torque switching mode and switching
occurs only at zero speed. Servo motor speed
Mode:\ switching can be realized through the DI terminal defined as MSEL | _—
function.
When the motor is at zero speed, the driver can switch between the
position and torque modes by changing the status of the MSEL terminal.
w When it switches from the position control mode to the torque
control mode, stranded pulses will be cleared. Torque command
w Zero speed is the set value of PO-03. Mode switching - alid —
signal (MSEL) |

= When the zero-speed condition is dissatisfied, even if the mode
switching MSEL signal switches between ON/OFF to subsequently
meet the zero-speed condition, the driver still cannot switch between
the control modes.

[ When the MSEL terminal is invalid, the driver works in the
position control mode.

121




Technical Manual for EA350 Analog Pulse Type Servo Driver V101

P0-00=6: Speed-position switching mode (immediately) Speed control mode _ Position controlmode Speed control mode
The driver works in the speed-position switching mode and the mode can .o motor i i
be switched at any time. speed

Mode switching can be realized through the DI terminal defined as MSEL
function.

No matter whether the motor rotates, by changing the status of the MSEL

terminal, the driver can immediately switch between the speed and . i '
position control modes. Mode | i
. . . ritchi Invalid Valid Invalid
w  When it switches from the position control mode to the speed  SWitching S ——
control mode, stranded pulses will be cleared. (MSEL)
w  When the MSEL terminal is invalid, the driver works in the speed
control mode.
Cautions In this mode, mechanical shock or driver alarm may occur during the switching process.
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P0-00=7: Torque-speed switching mode (immediately)
The driver works in the torque-speed switching mode and the mode can be
switched at any time.

Mode switching can be realized through the DI terminal defined as MSEL
function.

No matter whether the motor rotates, by changing the status of the MSEL
terminal, the driver can immediately switch between the torque and speed
control modes.

w  When the MSEL terminal is invalid, the driver works in the torque
control mode.

Speed control mode Torque control mode Speed control mode

Ll »

Servo motor
speed

Load torque ---
Torque I I

command I Torque of |

forward 4‘—

Mode switching

signal (MSEL) Valid

Invalid Invalid

Caution=  yeined by P2-05 to stop.

If upon switching to the speed control mode, the speed command value is 0, the servo motor will decelerate over the time

P0-00=8: Position-torque switching mode (immediately)

The driver is working in the position-torque switching mode and can be 'Servomotor

switched at any time.

Mode switching can be realized through the DI terminal defined as MSEL
function.

No matter whether the motor rotates, by changing the status of the MSEL
terminal, the driver can immediately switch between the position and torque
control modes.

w  When it switches from the position control mode to the torque control
mode, stranded pulses will be cleared.

w  When the MSEL terminal is invalid, the driver works in the position
control mode.

Torque control mode  Position control mode

L3

Position control mode

L

speed

j

T

Mode

switching Lo Invahid
(MSEL)

'
i
_Invahd

Cautionw  In this mode, mechanical shock or driver alarm may occur during the switching process.
Initial value 0 Communication| 574
. S address
Rotation direction - - -
. Time of taking | Motor static state
P0-01 Unit - -
effect activated
Setting 0~1 Data size 16bit Control mode PST
range
Parameter functions: Set the motor rotation direction.
P0-01=0: In case of a forward direction command, the motor rotates o
anticlockwise (CCW) Forward 8 "7
direct: If 7%
P0-01=1: In case of a forward direction command, the motor rotates (ccw). !';' “3)) ,
anticlockwise (CCW) N
Faokaky settng ©  Reverse direction [CW]
Initial value 3000 Communication | 5o,
address
50.00 Maximum rotating speed setting Ui - Time of taking uTgI;m%ve\zlgre_%tn
P effect pon pov
again
Srztr:;”eg 0~10000* Data size 16bit Control mode PST

Parameter functions: Set the allowed maximum servo motor speed. The value given by the system may not be higher than this value. If the
running speed of the motor goes beyond 1.1 times the set value, an overspeed alarm will occur.

Even if a greater value is set, an overspeed alarm will still occur when the rotating speed exceeds the maximum speed

permitted by the motor.

Caution= Setting of the actual rotating speed is subject to limit of the actual motor parameters. This will not be further elaborated
in (subsequent) description of function codes.
Initial value 10 Communication| 5034
Zero-speed signal output value - address - — -
P0-03 Unit rpm Time of taking | With immediate
effect effect
Setting | 10~1000 Data size 16bit Control mode PST
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| range

Parameter functions: Set the standard for zero-speed detection and timing of ZERO (motor zero-speed) signal output.

P0-03 setting is valid regardless of the direction and is valid in both forward and reverse directions. There is 10rpm lagging.
Forward
Speed, pm direction ] Speed, rpm | Time
Speed, rpm 1| |direction| AN
[T EETE. - 0_03-10
direction
- PO_03+10 I | Zero speed of =—————
/@ ézft(:)ﬁpz‘;j{g OFF ON OFF motor ZERO OFF ON OFF
Zero speed of 1
motor ZERO OFF ON OFF
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Initial value 20 Communication | g0,
Rotation signal output value address
P0-04 ¢ P Unit rom Time of taking | With immediate
P effect effect
Srit;'g”eg 10~1000 Data size 16bit Control mode PST

Parameter functions: Set the standard for rotating status detection of motor and timing of TGON (motor rotation) signal output.
P0-04 setting is valid regardless of the direction and is valid in both forward and reverse directions. There is 10rpm lagging.

Speed. ire
peec. pm e Torward Speed, mpm Time
Speed, ipm direction
' - 0_04
PO 04-10 g Il Time x \

Time

Reverse
direction

PO 04+ 14 Motor rotating

Motor o ONg OFF ON TGON ON OFF LON
i | direction — —

Motor rotating

TGON oN [ OFF _on
Initial value 0 Commumeation | 005
Torque limit source selection of the 1st revolution - - — -
P0-05 Unit ) Time of taking | With immediate
effect effect
Srztr:gneg 0~8 Data size 16bit Control mode PST
Parameter functions: Select a source for limiting the motor output torque
P0-05=0: P0-06 limits the forward torque; P0-07 limits the negative Torque/% t
torque; Set forward torque o ——--
006 oo - Torque output when value of
P0-05=1: Al1 limits the forward and negative torque; rooe e e
P0-05=2: A2 limits the forward and negative torque; . | RS
P0-05=3: All limits the forward torque; P0-07 limits the negative All
torque; e LALL & Sl s 007 S
P0-05=4: AI2 limits the forward torque; P0-07 limits the negative et eecimso === PO-07
torque; == ] ’ Set negative torque
P0-05=5: P0-06 limits the forward torque; All limits the negative Al Al
torque’ Forward torque limit value = 1’0\ = P0-06 Backward torque limit value = l’o\"POAO?
P0-05=6: P0-06 limits the forward torque; Al2 limits the negative
torque;

P0-05=7: Al1 limits the forward torque; Al2 limits the negative torque;
P0-05=8: Al1 limits the negative torque; Al2 limits the forward torque;

Taking P0-05=1 as an example, refer to the figure on the right for
definitions of torque limits

The TL2 terminal can be defined for switching the torque limit to the external torque limit at any time. See description of

Cautione- P8-25~29 for details.
Initial value 300.0 Communication 0006H
Torque limit of the 1st revolution - forward maximum address
q . Time of taking | With immediate
P0-06 Unit %
effect effect
Setting 0.0~500.0* Data size 16bit Control mode PST
range
Initial value 300.0 Communication | 7,
Torque limit of the 1st revolution - reverse maximum address
. Time of taking | With immediate
P0-07 Unit %
effect effect
Sr':ltr:;”eg 0.0~500.0 Data size 16bit Control mode PST

Parameter functions: Set the torque limit in corresponding direction, with the rated torque of the motor as reference.
w The smallest value will always be used when the torque is limited by analog or other parameters.

If values of these two parameters are changed to be greater than respective factory settings, over-current alarm or other
Cautionw- alarms may be liable to occur. For this reason, it is commonly recommended to reduce the values.
The actual maximum torque limit depends on specific models. (Subsequent) parameter description will not be repeated.

P0-08 Braking mode selection Initial value 200H Comanggpéscsatlon 0008H
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Unit i Time of taking | With immediate
effect effect
Sritrf;”eg 000H~311H Data size 16bit Control mode PST

Parameter functions: Set the braking mode. The letter H at the end of the number means the parameter value is expressed in hexadecimal, and
shall be noted during communication.

P0-08 bit0=0: When the servo activation is OFF, the motor can brake freely and after braking it remains in the free state.

P0-08 bit0=1: When the servo activation is OFF, the motor will decelerate over the time set by P0-17 to stop, and after braking it remains in the
free state.

1. When activation is OFF, if the P0-17 value is smaller than P0-09, then after deceleration over P0-17 to stop, the servo will

enter the zero-servo state (even if in the speed or torque mode). Only when the time set by P0-09 is reached will the motor
Caution= power be cut off to render the motor in the free state.

2. If you don’t want zero servo state (i.e. motor shaft locked state) to be activated when P0.09 - P0.17 are available, the user

can set P0.17 to be equal or greater than P0.09, or set P8-19 bit0 as 1.

P0-08 bit1=0: When a second level alarm occurs, the motor can brake freely and after braking it remains in the free state.

P0-08 bitl=1: When a second level alarm occurs, the motor will decelerate over the time set by PO-17 to stop and after braking it remains in the
free state.

P0-08 bit2=0: When overrun occurs, the motor can brake freely and after braking it remains in the free state (when the servo activation is ON,
the holding brake will not act).
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P0-08 bit2=1: When overrun occurs, the motor will decelerate over the time set by P0-18 to stop and after braking it remains in the free state
(when the servo activation signal is valid, the holding brake will not act).

P0-08 bit2=2: When overrun occurs, the motor will decelerate over the time set by P0-18 to stop and after braking it remains in the position
holding state. (The servo must be in the activated state)

P0-08 bit2=3: No overrun judgment will be performed and processed.

| Important: In case of vertical shaft application, P0-08 bit2 must be set to 2; otherwise fall will occur when overrun happens.

P0-09

Initial value 500 Commumeation | o009+
Activation OFF - delay time of brake release command _ Time of taking | With immediate
Unit ms
effect effect
Srztr:'g”eg 1~65535 Data size 16bit Control mode PST

Parameter functions: When the motor rotates, if the servo activation is OFF or an alarm occurs, then the
turned off upon lapse of the time. See section 3.7.2 for details.

brake control terminal BK will be

P0-10

Communication

Initial value 20 000AH
Speed value of brake release command address
P Unit rom Time of taking | With immediate
P effect effect
Setting 1~1000 Data size 16bit Control mode PST
range

Parameter functions: When the motor rotates, if the servo activation is OFF or an alarm occurs, then the holding brake control terminal BK
will be turned off upon falling of the motor speed to and below this set value.

Refer to section 3.7.2 for details.

PO-11

Initial value 200 Communication| 0514
Brake release command- delay time of motor power-off address
Y P Unit ms Time of taking | With immediate
effect effect
Setting 0~500 Data size 16bit Control mode PST
range

Parameter functions: When the motor is in the static status, if the servo activation is OFF, then immediately turn off the control terminal BK of

the holding brake, and continue supply of power to the motor (only for zero-speed braking); cut off the power supply to the motor upon lapse of
the time set by this parameter. Refer to section 3.7.2 for details.

P0-12

. Communication
. . . . Initial val 0 000CH
Selection of re-activation condition for each braking nitiat vaiue address
mode . Time of taking | With immediate
Unit -
effect effect
Setting 0~1 Data size 16bit Control mode PST
range

Parameter functions: Processing mode when activation ON command is received again in case two different braking modes are selected.
P0-12=0: In case of free braking, set activation ON according to P0-13 setting; in case of zero-speed braking, immediately set activation ON.

P0-12=1: Regardless of free braking or zero-speed braking, set activation ON according to P0-13 setting.

Initial value 3 Comargé‘r”e'gsat'o” 000DH
ition f ivati N - - — -
Condition for servo activation O _ Time of taking | With immediate
P0-13 Unit -
effect effect
Setting 0~3 Data size 16bit Control mode PST
range
Parameter functions: Set the condition for turning on activation when an activation ON command is received.
P0-13=0: Activation ON when P0-14 is satisfied.
P0-13=1: Activation ON when P0-15 is satisfied.
P0-13=2: Activation ON when both P0-14 and PO-15 are satisfied.
P0-13=3: Immediate activation ON.
. Communication
. — . | I val EH
Interval required to set activation ON again after nitial value 500 address 000
PO-14 activation OFF Unit ms Time of taking | With immediate
effect effect
Setting 1~30000 Data size 16bit Control mode PST
range
Parameter functions: Set the time required to set activation ON again after activation OFF when P0-13=0 or 2.
P0-15 I Speed upper limit setting for activation ON I Initial value 20 | Communication | 000FH
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address
Unit rom Time of taking | With immediate
P effect effect
Sritr:;”eg 0~10000 Data size 16bit Control mode PST

Parameter functions: Set the speed upper limit setting for activation ON when P0-13=1 or 3. If the motor speed is higher than the set value of

this parameter, the servo activation cannot be turned ON.

To set the condition for setting servo activation ON again after activation OFF, it is required to first set the braking mode P0-08, then select
whether zero-speed braking requires setting activation ON condition P0-12 (free braking must be followed), and finally set the specific condition

for activation ON.

1 Zero-speed braking

1 Zero-speed

braking compliance

Zero-speed
raking non-
ompliance

o

Activation ON when time condition P0-14 is satisfied

Activation ON when speed condition PO-15 is satisfied

2 Activation ON when both time condition P0-14 and speed
condition PO-15 are satisfied

4 With no condition, immediately set activation ON

In case of zero-speed braking, immediately set activation ON
when activation command is received again
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As shown below, different settings may have different activation ON sections. For different P0O-13 settings:

A
Speed/rpm \\\\
\sectlon AN : Section D
Actual speed @ =~ RN = =+ ==
PO-15 \
Actual speed © - -f[+F / 7//
TSection B Section C
0 ittty / e // e
PO-14 ——-l el Time/s

|
Time @ Time @

P0-13=0 Activation ON is only possible in sections C and D. Namely the time interval is greater than PO-14, such as time @). At time @ in
the figure, activation ON is impossible.

PO-13=1 Activation ON is only possible in sections B and C. Namely the motor speed is within PO-15, such as the actual rotating speed .
- Activation ON is impossible if the actual motor speed in the figure is at @.

PO-13=2 Activation ON is only possible when section C has S-ON. Namely the time interval is greater than P0-14, and the actual speed is
% | less than PO-15.

Initial value 200 Coma'gg;‘ef:‘t'on 0010H
Activation ON - delay time of receiving command ot . Time of taking | With immediate
P0-16 effect effect
Setting 0~500 Data size 16bit Control mode PST
range

Parameter functions: Servo activation ON. Only after lapse of the time can position, speed and torque commands be received.

For vertical shaft or other application scenarios with similar external force, as the motor has a holding brake, after the servo
is activated, it is required to first power on the motor, and then turn on the brake control terminal to release the holding
Cautionw brake. As the relay, intermediate relay and holding brake require some time to act, it is required to properly set the time to

prevent the motor starting operation following commands without assured release of the holding brake, thereby resulting in
abnormalities.

Initial value 200 Communication 0011H
Deceleration time for zero-speed brakin address
P 9 . Time of taking | With immediate
PO-17 Unit ms
effect effect
Sg:g”eg 1~65535 Data size 16bit Control mode PST

Parameter functions: When the braking mode is set to zero-speed braking (by P0-08), this parameter defines the deceleration time after the
activation OFF command is received or a second level alarm occurs.

Initial value 200 Coma“(;g;‘e'gst"’” 0012H
Deceleration time of overrun protection ) Time of taking | With immediate
P0-18 Unit ms
effect effect
Srgtrzlgneg 1~65535 Data size 16bit Control mode PST

Parameter functions: The time required for the motor decelerating to stop when an overrun warning (P-OT, N-OT) occurs and P0-08 is set to
zero-speed braking for overrun.

Initial value 50 Communication| 5,44
Deceleration time for emergency sto address
gency stop . Time of taking | With immediate
P0-19 Unit ms
effect effect
Sritr:'gneg 1~65535 Data size 16bit Control mode PST

Parameter functions: The time required for the motor decelerating to stop when the emergency stop terminal (EMGS) is active.

If the deceleration time above is set too short, an alarm is likely to occur, resulting in entry of the motor into the free state.

Catrtionsr For this consideration, the parameter shall be properly set with care based on the actual conditions.
Initial value 0 Communication 0014H
address
PO-2 Definition of pul ing val . . i
0-20 efinition of pulse output setting value _ Time of taking Taking effect
Unit - upon power-on
effect -
again
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Setting 0~1 Data size 16bit Control mode PST
range

Parameter functions: Set the meaning of parameter P0-21.

P0-20=0: Count of A or B-phase pulses before P0-21 is set to quadruplicated frequency (for a 2,500ppr encoder, only this option is available)
P0-20=1: Total count of pulses of phases A and B after PO-21 is set to quadruplicated frequency.

P0-21

Initial value 2500 Communication| 454
address
Count of output pulses per revolution of the motor . . i
PP P Unit Pulse Time of taking u-;?)ﬁlg?)vevfefre-%tn
effect -
again
Settin 2,500ppr encoder: 30~2500
rangeg 17~23-bit encoder: 30~8192 (P0-20=0) Data size 16bit Control mode PST

17~23-hit encoder: 120~16383 (P0-20=1)

Parameter functions: Set the count of output pulses per revolution of the motor.

For example, as shown in the right figure, 7 pulses are output respectively for phase A and
phase B during one revolution of the motor. If P0-20=0, P0-21 shall be set to 7; and if PO-

20=1, P0-21 shall be set to 28.

Phase A

Phase B
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Initial value 00 Commumeation| o016+
AB pulse output logic selection and Z pulse output -
. - . . Taking effect
polarity setting . Time of taking
P0-22 Unit - upon power-on
effect -
again
Sritrf;”eg 00B~11B Data size 16bit Control mode PST

Parameter functions: Set the phase relation of output pulses between phase A and phase B and polarity of Z pulses when the rotating direction
of the motor remains unchanged.

bit0=0: A is ahead of B when the motor rotates forward
bit0=1: B is ahead of A when the motor rotates forward

P0-22 Forward Reverse
P0-22=x0
Phase A is ahead of phase B by 90 * Phase B is ahead of phase A by 90°
P0-22=x1
Phase B is ahead of phase A by 90° Phase A is ahead of phase B by 90

bit1=0: Z pulses are of high level, i.e. when output at the Z pulse port turns from low level to high level, it means the encoder reaches the origin
of a single turn.

bitl=1: Z pulses are of low level, i.e. when output at the Z pulse port turns from high level to low level, it means the encoder reaches the origin
of a single turn.

. Communication
Initial value 0 address 0017H
Z pulse width Time of taking Taking effect
P0-23 Unit ms effect upon power-on
again
Setting 0~3 Data size 16bit Control mode PST
range

Parameter functions: Expand the width of Z pulses. When the upper computer cannot capture relatively narrow Z pulses, the width of the Z
pulses may be expanded.

As the width of Z pulses will reduce as the motor speed increases, the
width of Z pulses may be adjusted based on the actual conditions for better Z pulse
accommodation to different upper computers. When it is set to 0, it means
the output of Z pulses is the original width of the encoder’s Z signal. EXTZ 0 92
Z pulse [ ———P0-23-———p
Initial value 0 Communication| ;g4
address
Pul tput . . i
ulse output source _ Time of taking Taking effect
P0-24 Unit - upon power-on
effect -
again
Sri:;neg 0~3 Data size 16bit Control mode PST

Parameter functions: Select a source for frequency division output.
P0-24=0: The source of pulse output is the encoder feedback.

P0-24=1: The source of pulse output is command pulses received by the driver (without electronic gear calculation). At this time, parameters,
P0-20, P0-21 and P0-22 are invalid. Signals acquired from the PULSE channel are output through PB+ and PB-; signals acquired from
the SIGN channel are output through PA+ and PA-.

P0-24=2: The source of pulse output is speed commands; the pulse frequency is determined based on the P2-16 setting.
P0-24=3: The source of pulse output is the external encoder feedback.
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8.6 P1-xx Position control parameters

Initial value 0 Communication 0100H
Position command source selection address
. Time of taking | With immediate
P1-00 Unit -
effect effect
Setting 0~1 Data size 16bit Control mode P
range

Parameter functions: Select a position command source

P1-00=0: External pulse command (pt)

Position pulses are sourced from external input; the frequency of external pulses determines the motor speed.
P1-00=1: Multi-segment position command (Pr)

Position commands are sourced from the multi-segment position command set by group P9.

See detailed description of group P9.

Initial value 0 Communication 0101H
address

Input form of external pulse command Taking effect

Time of taking

P1-01 Unit - offect upon power-on
again
Setting 0~5 Data size 16bit Control mode P
range

Parameter functions: Select a mode of external pulse commands.

Note that forward rotation refers to clockwise or anticlockwise rotation of the motor shaft, which is determined by P0-01. The view is from the
shaft end by default, and the forward rotation is counterclockwise.

Rotation direction

Parameter Pulse form Logic status
Forward Reverse

PLLS I PULS
SIGH I SIGMN r

P1-01=0 Pulse + direction Positive logic

) ) A ) PULS | | | PULS | I I | I
P1-01=1 Pulse + direction Negative logic
SHGMN SIGMN

Two-phase orthogonal PULS | PULS |
OO = —-g

P1-01=2 pulse (quadruplicated Positive logic 90 ° —y fer

frequency) ston L[ LT 111 sien [ LI LT

Two-phase orthogonal PULS | PULS | |
P1-01=3 pulse (quadruplicated Negative logic G = e e 90 = —ny
frequency) SIGN | SIGN | |

PULSE
P1-01=4 CW+CCW pulse Positive logic J—
FULSE
. . ow LI L L L
P1-01=5 CW+CCW pulse Negative logic —
CCW I | I
Initial value 10000 Communication 0102H
Count of pulses per revolution of the motor address
P P . Time of taking | With immediate
P1-02 Unit -
effect effect
Srztrfgneg 0-8388608 Data size 32bit Control mode p

Parameter functions: Set the count of command pulses required for one revolution of the motor (360°).
The command pulses may come from an external pulse command or from a multi-segment position command.

When this parameter is set to 0, it means this parameter is inactive; in this case, the relation between the count of command pulses and
revolutions of the motor is set by using the electronic gear ratio.

Initial value 0 Communication| 44
Electronic gear ratio numerator 1 address
g . Time of taking | With immediate
P1-04 Unit -
effect effect
Srztr:;neg 0~1073741824 Data size 32bit Control mode P
P1-06 Electronic gear ratio denominator Initial value 10000 Communication 0106H
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address
Unit i Time of taking | With immediate
effect effect
Srit;;”eg 1~1073741824 Data size 32bit Control mode P
Initial value 1 Communication | 1 ey
Electronic gear ratio numerator 2 address
g . Time of taking | With immediate
P1-08 Unit -
effect effect
Sritr:lgneg 0~1073741824 Data size 32bit Control mode P
Initial value 1 Communication | oy yay
Electronic gear ratio numerator 3 address
g . Time of taking | With immediate
P1-10 Unit .
effect effect
Srztrtmlgneg 0~1073741824 Data size 32bit Control mode P
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Initial value 1 Communication 010CH
Electronic gear ratio numerator 4 address
g Time of taking | With immediate
P1-12 -
effect effect
Sritr:'g”eg 0~1073741824 Data size 32bit Control mode p

Parameter functions: P1-04~P1-12 is used to set the electronic gear ratio, which is valid when P1-02=0.

Parameters P1-08, P1-10 and P1-12 are only useful when switching of the electronic gear ratio is required.

Relation between P1-02, P1-04 and P1-06 (P1-08, P1-10 and P1-12 have the similar function with P1-04)

P1-02 P1-04 P1-06 Command input and motor output
B - Command pulse input . Encoder resolution Position command
1~8388608 P -
No effect No effect | P1-02 setting
Command pulse input Encoder resolution Position command
0 1~1073741824 = X . -
P1-06 setting
0
C d pulse input N : Position command
1~1073741824 1~1073741824 L e e
P1-06 setting

Note: The position commands in the table refer to the encoder unit. For example, if P1_02 is set as 10,000 and the motor encoder is of 23 bits, i.e.
1 round equals 8,388,608 pulses, the number of commands converted to encoder pulses will be 100 8,388,608/10,000= 83,886.08 when the
number of command pulses is 100, and the motor will rotate for 83,886.08/8,388,608=0.1=36<
When multiple different electronic gear ratios need to be used,

. Communication may be relied upon for online modification of P1-04 and P1-06 (RAM address shall be used; or otherwise damage can be

easily caused to storage elements of the driver);

. The user may set two DI terminals to function No. 20 (GNUMO) and No. 21 (GNUM1), so as to realize switching through external DI
input; in this case, the DI terminal status corresponds to the electronic gear ratio numerator as follows (0 means the terminal is inactive; 1
means the terminal is active):

GNUMO GNUM1 Valid electronic gear ratio numerator
0 0 P1-04
0 1 P1-08
1 0 P1-10
1 1 P1-12

o When an external terminal is used to switch the electronic gear ratio, the electronic gear denominator is a fixed value; so in this case,

please carefully select a proper value for P1-06.

1. P1-02 and the electronic gear ratio are valid for both external pulse command and internal multi-segment position

command.
2. Setting range of the electronic gear ratio: 1/1000~64000/1. If the range is exceeded, the driver will give an ALO3¢
Caution®  glarm.
3. You can multiply the calculation result of electronic gear ratio by the multiplier determined by the magnitude of analog
using analog input via the P1-33 and 34 settings. But this is limited to the numerator/denominator method only. When P1-
02=0, the multiplier can’t be adjusted by analog.
Initial value 0.00 Communication| o) gey
address
Ext i iltering ti . . i
xternal pulse smoothing and filtering time Time of taking Taking effect
P1-14 ms upon power-on
effect .
again
Setting 0.00~300.00 Data size 16bit Control mode P
range
Parameter functions: Time constant for smoothing and filtering external pulse command signals. It is inactive when set to 0.
This parameter is intended to smooth input pulse commands, but may cause  Pulse A Before filtering
command delay. It is generally used: Fi’ifi;'fif
» when the upper computer does not have the acceleration/deceleration ' -~
function; 2% /( \ After filtering
»  when the electronic gear ratio is high; / ' \ /
»  when the command frequency is low; ] ~ .
o Pl1-14 t

»  when stepping or instability occurs during motor operation.

Cautionw-

To reduce vibration and other problems resulted from abrupt change to the command pulse frequency, the position FIR
filtering (P5-23) function can be used.
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Communication

Initial value 90 010FH
address
High-frequency filtering factor of external pulse input . . i
P1-15 ey ’ P P Unit - Time of taking quﬁlf]'B%vevgﬁZtn
effect .
again
Setting 0~4095 Data size 16bit Control mode PS
range

Parameter functions: Set the time constant for high-frequency filtering of external pulse command input

When the pulse setting position command is used, error may occur to the count of pulses received by the servo driver due to high-frequency
disturbance resulted from various factors. Properly setting this parameter can avoid high-frequency disturbance.
If the time constant for pulse input filtering is Tr, and the minimum width of input signal is Tmin, then the input signal and the signal after
filtering are shown in the following figure. Compared with the input signal, the signal after filtering is delayed for Tr.
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The signal width is less than T,

original high level status

and after filtering it remains in the \

=T,

The signal width is less than Ts
and after filtering it remains in the|
original high level status

~T,

Input signal

Minimum width of input signal, Tmin

Signal after filtering

=T

\ )
T

—t T,

The time constant for pulse input filtering T+ shall meet: Tt< (20%~25%) Tmin
If the maximum frequency of the input pulse signal (or minimum pulse width) is known, the recommended filtering time parameter is shown in
the following table:

—

Maximum input pulse frequency Pulse width Recommended P1-15 parameter Actual filtering time
<100K >10L6 250 2.516
100K~167K 6 15 ~1016 160 1.616
167K~250K 4 15 ~616 120 1.216
250K~500K 2 |6 ~418 90 0.915
. . . . L Initial value 0 Communication 0110H
Selection of external DI signal action for position deviation address
clearing Unit i Time of taking | With immediate
P1-16 effect effect
Setting 0~3 Data size 16bit Control mode P
range
Parameter functions: Select which external DI signal is used to clear deviation.
P1-16=0: Clear through P-CLR rising edge
P1-16=1: Clear through P-CLR low level
P1-16=2: Clear through P-CLR high level
P1-16=3: Clear through P-CLR falling edge
Cautione When the servo activation is OFF or an alarm occurs, the position deviation will be automatically cleared.
Initial value 80000 Communication| 4y 45,
Warning threshold for the position following deviation - address - — -
P1-18 Unit ppr Time of taking | With immediate
effect effect
Sg:'g”eg 0~1073741824 Data size 32bit Control mode P

Parameter functions: Set the warning threshold for the position following deviation.
When the position deviation reaches or goes beyond the set value, warning signal for too high position following deviation will be output.

The motor continues running, the LED monitor displays ALEDS, and output of the DO terminal defined as WARN is valid. Once the position
deviation falls below the set value, the warning will be automatically cancelled.

Initial value 100000 Communication|  o114m
5120 Alarm threshold for the position following deviation i r Time of taking | With immediate
PP effect effect
Srgtr:'gneg 0~1073741824 Data size 32bit Control mode P

Parameter functions: Set the alarm threshold for the position following deviation.
When the position deviation reaches or goes beyond corresponding set value, alarm signal for too high position following deviation will be

output.

The motor stops running, the LED monitor displays

RLO 13

, and it is defined as valid output of the ALM DO terminal.

Cautione- 1. When P1-18=0, position following deviation warnings will be shielded; when P1-20=0, alarms for too high position
deviation will be shielded.
2. The default setting unit is a command unit, but the encoder unit can be changed via P8-18 bit 3. When the encoder unit
is used, it is required to set a proper value based on the encoder resolution, so as to avoid frequent alarms as a result of a
too small set value.
Initial value 1 Communication| 41164
Positioning completion output setting address
. Time of taking | With immediate
pP1-22 Unit -
effect effect
Setting 0~6 Data size 16bit Control mode P
range

Parameter functions: Select the condition for valid output of positioning completion signal (defined as the DO terminal of COIN).
P1-22=0: The absolute value of position deviation is smaller than P1-24.
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P1-22=1: The absolute value of position deviation is smaller than P1-24, and the position command is 0.
P1-22=2: The absolute value of position deviation is smaller than P1-24, the position command is 0, and the motor has zero speed.

P1-22=3: The absolute value of position deviation is smaller than P1-24, and the position command is 0. Both conditions are satisfied, and the
lasting time reaches the INP holding time P1-25.

If any of the 3 conditions above is dissatisfied, COIN output is immediately invalidated. Revalidation requires re-judgment.

P1-22=4: The absolute value of position deviation is smaller than P1-24, the position command is 0, and the motor has zero speed. All the three
conditions are satisfied, and the lasting time reaches the INP holding time P1-25.

If any of the 4 conditions above is dissatisfied, COIN output is immediately invalidated. Revalidation requires re-judgment.

P1-22=5: When the prerequisite of the position command being 0 is satisfied: A. If the holding time P1-25#0 and the absolute value of position
deviation is smaller than P1-24, COIN output is valid. After the lapse of P1-25, whether COIN output is valid or invalid will depend on the
relation between the position deviation and P1-24 then. B. If the holding time P1-25=0 and the absolute value of position deviation is smaller
than P1-24, COIN output is valid and will constantly remain valid. Once the position command is not zero, the COIN output will be immediately
invalidated.

After invalidation of COIN output, revalidation requires re-judgment.
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P1-22=6: When the prerequisite of the position command being 0 is satisfied: A. If the holding time P1-25#0, the absolute value of position
deviation is smaller than P1-24 and the motor has zero speed, then COIN output is valid. After the lapse of P1-25, whether COIN output is valid
or invalid will depend on the relation between the position deviation and P1-24 then and zero speed of the motor. B. If the holding time P1-25=0,
the absolute value of position deviation is smaller than P1-24 and the motor has zero speed, COIN output is valid and will constantly remain
valid. Once the position command is not zero, the COIN output will be immediately invalidated.

After invalidation of COIN output, revalidation requires re-judgment.

This parameter applies only to DO set to positioning completion (COIN). It is invalid to DO of positioning approach

Cautionwr (PNEAR).
Initial value 20 Communication | 117,
Positioning approach width address
P1-23 Unit r Time of taking | With immediate
PP effect effect
Setting 1~65535 Data size 16bit Control mode P
range
Initial value 10 Communication | 11y,
Positioning completion width address
pP1-24 : P Unit r Time of taking | With immediate
PP effect effect
setting 1~65535 Data size 16bit Control mode P
range

Parameter functions: Set the standards for positioning approach and completion.

When the position deviation count is smaller than the set value of P1-23, output of the DO terminal set to positioning approach (PNEAR) will be
valid.

When the position deviation count is smaller than the set value of P1-24, and the condition selected by P1-22 is satisfied, output of the DO
terminal set to positioning completion (COIN) will be valid.

1. The default setting unit is a command unit, but the encoder unit can be changed via P8-18 bit 3.
Cautionw= 2. When the encoder unit is selected and used, it is required to set a proper value based on the encoder resolution; or
otherwise positioning completion may require a longer time.

Initial value 10 Communication 0119H
INP holding time address
9 . Time of taking | With immediate
P1-25 Unit ms
effect effect
Setting 0~3000 Data size 16bit Control mode P
range

Parameter functions: Set the lasting time when P1-22=3, 4, 5 or 6.

Initial value 2147483647 | COMMunication 011AH
Forward limit position address
P1-26 P Unit ; Time of taking | With immediate
PP effect effect
Sg:'g”eg -2147483647~2147483647 Data size 32bit Control mode PST
Initial value 2147483647 Comargé‘r”e'gsa“on 011CH
P1-28 Reverse limit position Unit ; Time of taking | With immediate
PP effect effect
S}iﬁg”eg _2147483647~2147483647 Data size 32bit Control mode PST

Parameter functions: Respectively set the forward and reverse soft limit positions.

When these two parameters have the maximum set values, i.e. the set value is +2147483647 or -2147482647, corresponding position detection is
invalid.

If pulses are counted as of power-on of the driver, the result is the value of d0-34 (command unit)/d0-36 (encoder unit). When the value is equal
to or greater than the set value of P1-26 or equal to or smaller than the set value of P1-28, it is deemed that the motor has run out of the limits,
and a servo overrun warning will occur. Output of the DO terminal defined as WARN is valid, the LED displays #-ot or n—ot and the motor
stops according to setting of PO-08.

The default setting unit is a command unit, and the encoder unit can be changed via P8-18 bit 3 (in this case, a proper value

Caution= shall be set based on the resolution).
Initial value 100 Communication| o7 1py
Pulse deviation address
P1-30 . Time of taking | With immediate
Unit Pulse
effect effect
Setting | 0~65535 Data size | 16bit Control mode PST
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range | |
Initial value 100 Communeation | o11¢H
Execution time of pulse deviation - - — -
P1-31 Unit ms Tlm%?f;t:?kmg With é#g:;fdlate
Sritr:'g”eg 1~65535 Data size 16bit Control mode PST

Parameter functions: In the position mode, additional increase/decrease of pulses being executed can be triggered by terminals set to the PUL-
UP (35) or PUL-UP (36) function.

P1-30: Set start of pulse increase/decrease in command pulses from the rising edge of PUL-UP/PUL-DN.

The increased/decreased command pulses will be evenly executed during the time set by P1-31. The valid edge of the PUL-UP terminal
indicates increase, and the valid edge of the PUL-DN terminal indicates decrease.

P1-31: Command pulses set by P1-30 will be evenly and fully executed within the time set by this parameter.

1: The value set by P1-30 is the count of command pulses.

2: If after the rising edge of terminal PUL-UP/PUL-DN is triggered for execution and the time set by P1-31 has not be
reached, or the time set by P1-31 is reached but increased/decreased pulses cannot be executed by any other reason, then the
new rising edge of terminal PUL-UP/PUL-DN will not be responded.

3: Please set a proper count of deviation pulses and execution time; an excessively large count of pulses in combination with
too short execution time may result in mechanical collision.

Cautionw
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Initial value 0 Communication 0121H
Analog adjustment options of electronic gear ratio address
g ad) P g . Time of taking | With immediate
P1-33 Unit -
effect effect
Setting 0~2 Data size 16bit Control mode P
range

Parameter functions: In position mode, enables/disables adjustment of electronic gear ratio multiplier via analog setting.
P1-33=0: Disable electronic gear ratio adjustment via analog.

P1-33=1: Adjust via analog input terminal All

P1-33=2: Adjust via analog input terminal Al2

Initial value 1.00 Communication |,y
Analog adjustment multiplier of electronic gear ratio address
gad P g . Time of taking | With immediate
P1-34 Unit -
effect effect
Setting 0.01~10.00 Data size 16bit Control mode P
range

Parameter functions: Sets the multiplier for adjustment of electronic gear ratio via analog.

When P1-33 is setas 1 or 2 and P1-02 = 0 (when setting electronic gear ratio in the numerator/denominator method), this parameter is used to set
the multiplier corresponding to the analog. If it’s set as 1.00, it means the multiplier corresponding to every 100 mV analog is 1.00.

£l ) ) Analog voltage (mV) P1 04
ectronic gear ratio = % b
g 100 P1.34 P1_06

1. The P1-04 in the formula can be switched to P1-08, 10 or 12 based on the status of DI terminal.

Cautionsr 2. Please note that the analog involves hysteresis, dead zone, offset and etc. subject to settings of P6 functions.
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8.7 P2-xx Speed control parameter
Sketch of speed command:

P 2 1 2 ——»=The speed command source depends on the set value of P2-00
P2-00
Speed command The speed command source depends on the set value of P2-10
source 1 0: Speed command source 1
1: Speed command source 2 T
2: Speed command source 1 + speed
command source 2 The speed command source is the sum of the speed command source value
: B E—
3: Speed command source 1 and set by P2-00 and the speed command source value set by P2-10
P2-10 speed command source 2 switches
Speed command between each other via terminal
source 2 CMD_SEL
The speed command source depends on the status of the terminal set to
function No. 28, i.e. CMD_SEL function.
When terminal CMD_SEL is invalid, the speed command source depends on
the set value of P2-00.
When terminal CMD_SEL is valid, the speed command source depends on
the set value of P2-10.
i Communication
Initial value 0 0200H
. address
Speed command source 1 option - - — -
. Time of taking | With immediate
P2-00 Unit -
effect effect
Settin . :
g 0~4 Data size 16bit Control mode S
range
Parameter functions: Select speed command source 1:
P2-00=0: Digital speed setting (set by P2-01)
P2-00=1: Al1 setting;
P2-00=2: Al2 setting;
All Alz
Important: When P2-00=1: Speed command 1 = —* P2.01 When P2-00=2: Speed command 1 =T ¥ P2.01

P2-00=3: Multi-segment speed switching (see description of group P9);
P2-00=4: Pulse input, speed command 1 = input pulse frequency (kHz)*1000/P2-15.

1. Both the analogs All and Al2 are of 10V input. P2-01 setting can be positive or negative. The sign of speed command
1 is determined by the product of these two (Two negatives make a positive).

2. When pulse input is used, the pulse frequency is the square wave frequency input from the PULS port.

a) When P1.01 is set to 0 or 1, direction of the speed command 1 depends on speed pulse input via the PULS port and the
level input via the SIGN port.

Cautioner b) When P1.01 is set to 2 or 3, value of the speed command 1 depends on pulse frequency input via the PULS port, and
direction of the speed command 1 depends on phases of PULS and SIGN.
3. When P1.01 is set to O or 1, if speed pulses are wrongly connected to the SIGN port, the motor may be unable to run or
may jitter, while the driver may be unable to operate.
4. For the pulse input frequency, the lowest value 0.1kHz and the highest value is 200kHz.
Initial value 100 Communication| 5074
Digital speed setting 1 - address - — -
P2-01 Unit rpm Time of taking | With immediate
effect effect
Sg:;”eg -30000~30000 Data size 16bit Control mode s

Parameter functions: In the speed control mode, set the target motor speed and direction; the positive indicates the forward direction.

When the analog input is used as the speed command source, this parameter can be interpreted as the analog gain, i.e. the speed command value
when the analog equals 10V.

For example, if P2-00=1 and P2-01=1,000, the speed command 1 will be 500rpm forward when Al1 is 5V, and 1,000 rpm negative when Al1 is
-10V.

The final speed command is set by P2-12, the final speed is limited by the maximum rotating speed (P0-02), and the rotating

Caution= i ection is determined by P0-OL.
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Initial value 200 Commumication | o2044
Speed S-type acceleration time TSACC ) Time of taking | With immediate
P2-04 Unit ms
effect effect
Setting 0~65535 Data size 16bit Control mode S
range
Initial value 200 Commumeation | 2054
Speed S-type deceleration time TSDEC ) Time of taking | With immediate
P2-05 Unit ms
effect effect
Setting 0~65535 Data size 16bit Control mode S
range
. Communication
Speed S-type acceleration/deceleration smoothing time Initial value 50 address 0206H
P2-06 TSL Unit ms Time of taking | With immediate
effect effect
Setting 0~10000 Data size 16bit Control mode S
range

Parameter functions: When the servo driver runs in the speed mode, these three parameters are used to set the motor acceleration/deceleration

time.

P2-04: Set the time required for the motor to accelerate from speed 0 to the rated speed.
P2-05: Set the time required for the motor to decelerate from rated speed to speed 0.
P2-06: Set the S curve smoothing time during the acceleration/deceleration process.

If S curve is used (i.e. P2-06+0), the driver uses three-segment acceleration curve planning for motion command smoothing in the acceleration or
deceleration process. In this case, the acceleration generated is continuous, so as to avoid abrupt change of input commands resulting in
excessive jerking (acceleration differentiation) and further causing vibration of the mechanical structure and production of noise. The user may
use P2-04 to adjust the speed change slope in the acceleration process, use P2-05 to adjust the speed change slope in the deceleration process,
and use P2-06 to smooth the start and stop processes of the motor.

Tsacc Tspic
Rated speed L- - v_\.- -
. /
: ’ Reducin I
Linear v e Y
acceleration ’ ™ acccleration Average speed s ation il . Linear
2 segment of S- segment deceleration . deceleration
’ curve segments of S- t‘
’ curve .
¢ Tsi/2 7
. I Tse:/2
S4CC :
Ti! DE(
Average acceleration Average
segment of S-curve deceleration
segment of S-curve
L =
. Reducing .
. i deceleration .
. = segment of S- “
. 4 segment of S-curve — .
0Ff | it its™ 4, i it N
7 SL 1 SL Tsy Ty

1. P2-04 and P2-05 refer to the acceleration and deceleration time required for the motor speed to change from or to the
rated motor speed. If the change to the target speed does not equal to the value of the rated motor speed, then the time
required will change according to the ratio of the change and the rated motor speed.
For example, if the target motor speed is 1,500rpm, the rated motor speed is 3,000rpm, P2-04=200ms and P2-05=300ms, then
Caution= the motor requires 100ms to accelerate from speed 0 to speed 1,500rpm and 150ms to decelerate speed 1,500rpm to speed 0.

2. The S-shaped acceleration/deceleration time Ts. is only valid in the speed mode, and invalid in the JOG, emergency
braking, overrun braking, alarm and activation OFF braking conditions.
3. When an alarm, activation OFF, overrun braking or emergency braking occurs, the deceleration time depends on P0-17,

P0-18 and P0-19; and P2-05 is invalid.

P2-07

Initial value 10 Communication 0207H
Zero position fixation threshold for speed command address
P P Unit rom Time of taking | With immediate
P effect effect
Setting 0~3000 Data size 16bit Control mode S
range

Parameter functions: Sets zero position fixation value for analog speed command, i.e. zero clamping.

When the servo is set into the speed mode and the speed command is set by external analog, the motor might not be able to stay static even if the
analog voltage 0 as a result of external electromagnetic interference or zero drift. This function can be applied if it’s required that the motor has
to be static when the input voltage of external analog is around 0V.
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There are two pre-requisites as given below for this function to be enabled:

»  The absolute value of the speed command corresponding to the input analog voltage, upon processing of the dead zone and hysteresis, is
less than P2-07;

»  The DI terminal where the driver is defined as the zero position fixation signal ZCLAMP is valid.

With the pre-requisites above fulfilled, the servo will toggle to position mode from speed mode automatically so that the motor will be locked in
the scope specified by P1-24 at that position and will return to the locking position even if there is an external force.

Once the speed command is greater than P2-07, it will return to speed mode and follow the commands for running immediately despite of the
status of the ZCLAMP termina.

1. This function is always valid in speed mode.
Cautionew 2. During position locking, if the motor shaft is rotated by an external force that reaches or exceeds the rated torque of the
motor and persists, the driver might be subject to motor overload, overcurrent and other alarms.
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Initial value 1000 Communication | 50,4
Reached speed address
P2-08 P Unit rom Time of taking | With immediate
P effect effect
Setting B . .
range 1~6000 Data size 16bit Control mode PST

Parameter functions: Set the threshold for output of speed reached signal. When the motor speed reaches and exceeds this set value, output of
the DO terminal defined as V_CLS is valid.

Speed, rpm
P2 08+10

P2 08-10 v
\ Time
P2 08-10) H

+

Motor speed

P2 _08+10)

Speed reaching i 1
V CLS OFF ON OFF ON OFF

Cautions=  As there is 10rpm lagging, the output actual value of speed reached signal is:

Speed reached output OFF—ON: P2_08+10rpm ON—OFF: P2_08—10rpm
Initial value 10 Communication| — 5nq4
Speed consistency threshold address
P2-09 P y Unit rom Time of taking | With immediate
P effect effect
Setting 1~100 Data size 16bit Control mode S
range
Parameter functions: When |the set speed - the current speed|<P2-09, output of the DO terminal defined as V-CMP is valid.
Speed d Speed command after acceleration / P2 09°
peed comman deceleration processing / Speed consistency width
”/
Speed, rpm R A S ————— f S N
P2 09 Motor speed
Speed consistency width .;
P2_09* ; Time
Speed consistency output i Speed consistency width !
V_CMP ON | OFF ON OFF | ON
Cautionw As there is 10rpm lagging, the actual detection width of speed consistency is:
Speed consistency output OFF—ON: P2 _09-10rpm ON—OFF: P2_09+10rpm
Initial value 0 Communication | g5 A
Speed command source 2 option address
P P . Time of taking | With immediate
P2-10 Unit -
effect effect
Setting 0~4 Data size 16bit Control mode S
range
Parameter functions: Select speed command source 2:
P2-10=0: Digital speed setting (set by P2-11);
P2-10=1: Al1 setting;
P2-10=2: AI2 setting;
. 10=1- All Al2
Izrzportant. When P2-10=1: Speed command — P2.11 When P2-10=2: Speed command 2 = ov " P2.11

P2-10=3: Process PID (see description of group P9);
P2-10=4: Pulse input, speed command = input pulse frequency (kHz)/P2-15*1000

1. Both the analogs All and Al2 are of 10V input. P2-11 setting can be positive or negative. The sign of speed command 2

Caution= is determined by the product of these two (Two negatives make a positive).
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2. When pulse input is used, the pulse frequency is the square wave frequency input from the PULS port.

a) When P1.01 is set to 0 or 1, direction of the speed command 1 depends on speed pulse input via the PULS port and the
level input via the SIGN port.

b) When P1.01 is set to 2 or 3, value of the speed command 2 depends on pulse frequency input via the PULS port, and
direction of the speed command 2 depends on phases of PULS and SIGN.

3. When P1.01 is set to 0 or 1, if speed pulses are wrongly connected to the SIGN port, the motor may be unable to run or
may jitter, while the driver may be unable to operate.

4. For the pulse input frequency, the lowest value 0.1kHz and the highest value is 200kHz.
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Initial value 100 Communication | 5oy
Digital speed setting 2 address
pP2-11 ‘ P g Unit Rom Time of taking | With immediate
P effect effect
Sritr:;neg -30000~30000 Data size 16bit Control mode S

Parameter functions: In the speed control mode, set the target rotating speed and direction of the motor. The positive indicates forward rotation.

When the analog input is used as the speed command source, this parameter can be interpreted as the analog gain, i.e. the speed command value
when the analog equals 10V.

For example, if P2-10=1 and P2-11=1,000, the speed command 2 will be 500rpm forward when Al1 is 5V, and 1,000 rpm negative when Al1l is
-10V.

The final speed command is set by P2-12, the final speed is limited by the maximum rotating speed (P0-02), and the

Caution= actual rotating direction is controlled by P0-01.
Initial value 1 Communication | gy
Speed command address
P . Time of taking | With immediate
p2-12 Unit -
effect effect
Setting 0~3 Data size 16bit Control mode S
range

Parameter functions: When in the speed control mode, set the speed command source
P2-12=0: Speed command is the speed command source 1;

P2-12=1: Speed command is the speed command source 2;

P2-12=2: Speed command is the sum of speed command source 1 and speed command source 2;

P2-12=3: The speed command switches between speed command sources 1 and 2 according to the status of terminal CMD_SEL set to function
No. 28. When terminal CMD_SEL is invalid, the speed command is sourced from speed command source 1; when terminal CMD_SEL is valid,
the speed command is sourced from speed command source 2;

1. The rotating direction of the motor can be changed, if needed, by multiple means:
. By changing the status of the DI terminal defined as DIR-SEL
Cautionw * By changing P0-01
. By changing P8-18 bit 4.
2. The actual rotating direction of the motor is controlled by P0-01; the final speed is limited by the maximum speed (P0-02).

Initial value 3000 Communication|  o200H
Given limit for speed in the forward direction _ Time of taking | With immediate
P2-13 Unit rpm
effect effect
Setting 0~6000 Data size 16bit Control mode S
range

Parameter functions: When in the speed control mode, set to the maximum value of the forward speed command.

Initial value 3000 Communication| — oe
Given limit for speed in the reverse direction address
. Time of taking | With immediate
P2-14 Unit rpm
effect effect
Setting 0~6000 Data size 16bit Control mode S
range

Parameter functions: When in the speed control mode, set to the maximum value of the forward speed command. (This parameter is an
absolute value)

1. If the speed command obtained from P2-12 exceeds P2-13 in case of a positive value, it will be limited to the value of P2-
13 in the forward direction; in case of a negative value, it will be limited to the value of P2-14 in the reverse direction.

Caution= 2. The final speed is limited by the maximum speed (P0-02) and the maximum rotating speed permitted by the driven
motor.
Initial value 10.0 Communication | 450ry
Pulse input reference - address_ — -

P2-15 Unit KHz Time of taking | With immediate

effect effect

Setting 2.0~200.0 Data size 16bit Control mode S
range

Parameter functions: When in the speed control mode, if speed command is selected for pulse input, set the reference for speed calculation.
This parameter refers to the input pulse frequency corresponding to the speed command of 1,000 rpm.
See the introduction when P2.00 and P2.10 are set to 4.

| P2-16 | Pulse output reference | Initial value | 10.0 Communication| 0210H
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address
Unit KHz Time of taking | With immediate
effect effect
Setting 2.0~200.0 Data size 16bit Control mode S
range

Parameter functions: In the speed mode, if P0-24 is set to 2, then this parameter sets the pulse output frequency (corresponding to the speed
command of 1,000rpm).

Pulse output frequency (kHz) = speed command * P2 - 16/1,000

The speed command is the target speed obtained by the machine based on analog, digital quantity or pulse input, other than the actual rotating
speed of the motor.

Upon simultaneous output of phases A and B, the pulse frequency is the frequency of single phase A or B.

1. Pulses are output via phases A and B of the frequency division output port. The frequency of single phase A determines
the value of the speed command; the sequence of phases A and B determines the direction.

2. Upon output to the next servo driver, the user shall properly set the P2-15 value of the next driver for an appropriate
speed proportion; besides, it is required to set P1.01 to 2 or 3, so as to follow the positive/negative change of the command.

Cautionw
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8.8 P3-xx Torque control parameters

Important:

In the torque control mode, reverse direction is defined as: the rotating direction of the motor in opposite to the torque command
direction.

This circumstance may occur when there is an external drag in the reverse direction

Initial value 0 Communication | 35,
Selection of torque setting command source address
q 9 . Time of taking | With immediate
P3-00 Unit -
effect effect
Setting 0~9 Data size 16bit Control mode T
range

Parameter functions: Select the torque setting command source:

P3-00=0: Torque P3-01 setting, symmetrical between the forward and reverse directions;
P3-00=1: Torque P3-01 setting, with the reverse direction limited by P3-02;

P3-00=2: Torque P3-01 setting, with the reverse direction limited by Al1;

P3-00=3: Torque P3-01 setting, with the reverse direction limited by Al2;

P3-00=4: Torque Al1l setting, symmetrical between the forward and reverse directions;
P3-00=5: Torque Al1l setting, with the reverse direction limited by P3-02;

P3-00=6: Torque Al1 setting, with the reverse direction limited by Al2;

P3-00=7: Torque AI2 setting, symmetrical between the forward and reverse directions;
P3-00=8: Torque Al2 setting, with the reverse direction limited by P3-02;

P3-00=9: Torque AI2 setting, with the reverse direction limited by Al1;

Important:
. All\ Al2
When the torque command is set by AI1\Al2, torque command = 0V *P3-01
When the reverse torque is limited by AI1\AI2, limit = Alll(}CIZ *P3-02
Both the analogs All and AIl2 are of H0V input. P3-01 setting can be positive or negative, and hence the direction of
torque command is determined by the product of these two (Two negatives make a positive). If analog input is +10V only
Cautions and you wish to change the output direction of motor torque, a number of options are available:
autio . By changing the status of the DI terminal defined as TDIR-SEL
. By changing the sign of P3-01
. By changing P0-01
Initial value 100.0 Communication | 347}
Digital torque settin address
g q g . Time of taking | With immediate
P3-01 Unit %
effect effect
S:rztr:gneg -500.0~500.0 Data size 16bit Control mode T

Parameter functions: In the torque control mode, set the target torque value and direction of the motor, with the rated torque as reference.
When the analog input is used as the torque setting command source, this parameter can be interpreted as the analog gain.

For example, if P3-00=4 and P3-01=200.0, the torque command is 100% rated torque of forward rotation when All is 5V, and 200% rated
torque of reverse rotation when Al1l is -10V.

Initial value 300.0 Communication 0302H
Reverse torque limit address
g . Time of taking | With immediate
P3-02 Unit %
effect effect
Setting 0.0~500.0 Data size 16bit Control mode T
range

Parameter functions: In the torque control mode, set the torque limit of the motor in the reverse direction.
When the analog input is used as the command source of reverse torque limit, this parameter can be interpreted as the analog gain.

Caution= Reverse direction refers to the rotating direction of the motor in opposite to the torque command direction.

. Communication
Selection of speed limit command source for torque Initial value 0 address 0304H
P3-04 command direction Unit i Time of taking | With immediate
effect effect
Setting 0~2 Data size 16bit Control mode T
range

Parameter functions: Selects command source that limits motor rotation speed in torque control mode.
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P3-04=0: limited by P3-05;
P3-04=1: speed is limited by Al1;
P3-04=2: speed is limited by Al2.

. When the speed limit command is set by AI1\AI2, speed limit All\AI2 = (limited to 0 in case of negative
Cautione _ T %P3
command = 10V voltage)
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o Communication
Speed limit in the torque command direction upon Initial value 100 address 0305H
P3-05 torque control Unit rpm Time of taking | With immediate
effect effect
Setting _ . .
range 0~6000 Data size 16bit Control mode T

Parameter functions: In the torque control mode, set the speed limit in the torque command direction. When P3-04=1 or 2, this parameter can

be deemed as the analog gain.

In torque mode, this analog will limit both the rotation speed and the torque if P0-05 (option for the 1st torque limit

Cautionw source) is set as limiting torque by AI1\AI2, P3-04 (option for command source of torque and speed limits) is set as
limiting motor running speed by AI1\Al2, and the same analog source is shared (e.g. both are All).
Initial value 5.0 Communication 0306H
Torque consistency threshold address
q y . Time of taking | With immediate
P3-06 Unit %
effect effect
Setting 3.0~100.0 Data size 16bit Control mode T
range

Parameter functions: When [the set torque - the actual torque|<P3-06, output of the DO terminal defined as torque consistency (T-CMP) is

valid.

Torque %

P3 06
Torque consistency width

Torque command

Torque output

P3 06
Torque consistency width

Torque consistency
output T_CMP

ON |OFF —|

P3 06

Torque consistency width | & !
=]

ON

I_i

Time

ON

Caution= As there is 3% lagging, the actual detection width of torque consistency is:
Consistency output OFF—ON: P3_06-3%

ON—OFF: P3_06+3%

Initial value 100.0 Communication 0307H
Reached torque address
q . Time of taking | With immediate
P3-07 Unit %
effect effect
Srztrf'g“eg 3.0~500.0 Data size 16bit Control mode PST

Parameter functions: Set the threshold for output of torque reached signal. When the motor current reaches and exceeds this set value, output
of the DO terminal defined as T_CLS is valid.

Torque %
P3_07+3.0
P3_07-3.0

Motor current

\ Time
P3 07-3.0
(P3 0743, Qfrerrmrrmrrmsngresrmssnsnmssnsnssmermssnsnesensapemsans \
The torque is reached ‘
T CLS OFF ON OFF ON OFF
Cautione- As there is 3% lagging, the actual detection width of torque reached is:
Torque reached output OFF—ON: P3_07+3% ON—OFF: P3_07-3%
Initial value 500.0 Communication | 30,
Torgue command increase slope address
P3-08 d P Unit % Time of taking | With immediate
effect effect
Setting 0.1~500.0 Data size 16bit Control mode T
range
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Initial value 500.0 Communication | 35,
Torgue command decrease slope address
g P . Time of taking | With immediate
P3-09 Unit %
effect effect
Setting 0.1~500.0 Data size 16bit Control mode T
range

Parameter functions: Set the change slope of the torque command, i.e. the change amplitude of the torque command per ms, with the rated
motor torque as reference.
P3-08: For a torque command subject to digital or analog setting, when the absolute value of the torque command increases, the torque actually
output will increase by the slope set with this parameter;
P3-09: For a torque command subject to digital or analog setting, when the absolute value of the torque command decreases, the torque actually
output will decrease by the slope set with this parameter;

Cautionw

When the upper computer gives a step torque command, these two parameters can be used for smoothing, so as to reduce
jittering; yet in this case, the response speed of the system will also be reduced.
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8.9 P4-xx Gain parameters

initial value 1 Communication | g0y
Selection of gain adjustment mode Time of taking | With immediate
P4-00 Unit ) effect effect
Setting 0~4 Data size 16bit Control mode PST
range

Parameter functions: Select the gain adjustment mode. The letter H at the end of the number means the parameter value is expressed in
hexadecimal, and shall be noted during communication.

P4-00=0: Manual mode

Parameters relating to position loop and speed loop gains and the load inertia ratio are set by the user.
In this mode, the control loop coefficient P4-14 is invalid.

When the automatic mode is switched to the manual mode, the gain parameter will maintain the value calculated in the original automatic
mode.

Gain switching is only valid in this mode.

P4-00=1: Semi-automatic adjustment mode (rigidity table)

Applicable in scenarios of basically constant load-inertia ratio When this mode is used, the user shall first perform offline inertia
identification by AF-05; when identification is successfully completed, the identification result will be written to the parameter P4-10 and
saved (if inertia identification is impossible, the user shall assign a value to P4-10 generally based on the mechanical conditions).

The user needs to select an appropriate rigidity (P4-01) based on the mechanical conditions; the system will, based on the rigidity so
selected and the value of P4-10, automatically calculate relevant gain parameters, including P4-02, P4-03, P4-05 and P4-29; meanwhile,
these parameters will become read-only.

P4-00=2: Automatic adjustment mode 1

Applicable to scenarios with frequent change of the load inertia ratio (the inertia ratio changes from the smallest to the largest in tens of
seconds or longer). When this mode is used, the servo will monitor the change of the load inertia in real time, and write the identification
result to parameter P4-10 every 30 minutes.

The user needs to select an appropriate rigidity (P4-01) based on the mechanical conditions; the system will, based on inertia value
obtained through online identification each time, automatically calculate relevant gain parameters, including P4-02, P4-03, P4-05 and P4-
29; meanwhile, these parameters will become read-only.

P4-00=3: Automatic adjustment mode 2

Similar to automatic adjustment mode 1, but it is more applicable to scenarios with second-level variation of the load inertia ratio.

P4-00=4: Automatic adjustment mode 3

Similar to automatic adjustment mode 1, but it is more applicable to scenarios with second-level variation of the load inertia ratio.

In the following circumstances, the manual mode shall be used:

»  When use of the automatic mode cannot render desirable effect.
»  When mechanical parts are not firmly connected due to presence of reverse clearance or otherwise, and when the mechanical rigidity is
extremely low.
»  When the load inertia ratio is too high (exceeding 20 times) or too low (less than 3 times), or when the load inertia fluctuates.
»  When operation continues at a low speed (less than 100rpm), or when the speed of no less than 100rpm and the acceleration of no less than
2,000rpm/s fail to last for at least 50ms.
»  When the acceleration/deceleration is smaller than 2,000rpm/s, and the acceleration/deceleration torque is smaller than the friction torque.
Initial value 13* Communication 0401H
Rigidit address
gty . Time of taking | With immediate
P4-01 Unit -
effect effect
Setting 1~-31 Data size 16bit Control mode PST
range

Parameter functions: Select the rigidity grade.

The following table shows the relation between rigidity setting and gain parameters. The greater the rigidity value is, the quicker the servo
response is; yet excessive rigidity may cause vibration and other abnormalities.

P4-02 P4-03 P4-05 P4-29
P4-01 Position loop proportional Speed loop proportional Speed loop integral time Torque command low-pass
gain 1/s gain, Hz constant, ms smoothing constant, ms

1 25 2.0 280.0 11.00
2 3.0 25 220.0 9.00
3 4.0 3.0 190.0 8.00
4 4.5 3.5 160.0 6.00
5 5.5 45 120.0 5.00
6 7.5 6.0 90.0 4.00
7 9.5 7.5 70.0 3.00
8 115 9.0 60.0 3.00
9 14.0 11.0 50.0 2.00
10 175 14.0 40.0 2.00
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11 32.0 18.0 31.0 1.26
12 39.0 22.0 25.0 1.03
13 48.0 27.0 21.0 0.84
14 63.0 35.0 16.0 0.65
15 72.0 40.0 14.0 0.57
16 90.0 50.0 12.0 0.45
17 108.0 60.0 11.0 0.38
18 135.0 75.0 9.0 0.30
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P4-02 P4-03 P4-05 P4-29
P4-01 Position loop proportional Speed loop proportional Speed loop integral time Torque command low-pass
gain 1/s gain, Hz constant, ms smoothing constant, ms
19 162.0 90.0 8.0 0.25
20 206.0 115.0 7.0 0.20
21 251.0 140.0 6.0 0.16
22 305.0 170.0 5.0 0.13
23 377.0 210.0 4.0 0.11
24 449.0 250.0 4.0 0.09
25 500.0 280.0 3.5 0.08
26 560.0 310.0 3.0 0.07
27 610.0 340.0 3.0 0.07
28 660.0 370.0 2.5 0.06
29 720.0 400.0 2.5 0.06
30 810.0 450.0 2.0 0.05
31 900.0 500.0 2.0 0.05
*: For models of EA350-6R2-0B and below, the factory setting is 13, and for those above, the factory setting is 11.
Initial value 480 Communication | 5514
Position loop gain APR_P - address - — -
P4-02 - Unit 1s Time of taking | With immediate
effect effect
Setting 1.0~2000.0 Data size 16bit Control mode P
range

Parameter functions: Set the position regulator gain APR_P to determine responsiveness of the position control system.

The greater the set value of APR_P is, the higher the response frequency is, the better the position command followability is, the smaller the
position error is, and the shorter the position adjustment time is. However, it shall be noted that if the value is set too great, vibration may be
caused.

Initial value 270 Coma'gé’:‘ef:‘t'on 0403H
Speed loop gain ASR-P . Time of taking | With immediate
P4-03 Unit Hz
effect effect
Srztrtllgneg 0.1~5000.0 Data size 16bit Control mode PS

Parameter functions: Set the speed regulator gain ASR_P to determine responsiveness of the speed control loop.

The greater the set value of ASR_P is, the higher the speed loop response frequency is and the better the position command followability is. To
increase the position loop gain for improvement of the servo system responsiveness, it is required to increase the set value of the speed loop gain.
However, it shall be noted that if the value is set too great, vibration may be caused.

The speed loop response frequency must be 4~6 times higher than that of the position loop; otherwise vibration may be caused.
Position loop response frequency fp= APR _P/2x  Speed loop response frequency fv= ASR _ PxP4 10

Initial value 0.0 Communication| o4oam
Speed ring differential time constant ASR_Td _ Time of taking | With immediate
P4-04 Unit ms
effect effect
Sg:'g”eg 0.1~3000.0 Data size 16bit Control mode PS

Parameter functions: Set the speed loop differentiation time constant; when the set value is 0.0, there will be no differentiation action.

Differentiation shall be carefully used. Use of differentiation may be considered when commands fluctuate but stable output is desired. Besides it
shall be used in combination with P4-26 differentiation output limit to avoid severe differentiation resulting in system oscillation.

Initial value 21.0 Communication| 54
Speed loop integral time constant ASR_Ti address
P P g - . Time of taking | With immediate
P4-05 Unit ms
effect effect
Srztr:'gneg 0.1~3000.0 Data size 16bit Control mode PS

Parameter functions: Set the speed loop integral time constant; when the set value is 3000.0, there will be no integral action.
The smaller the set value is, the closer to 0 the deviation is upon stop; however, if the value is set too small, vibration may be caused.
Generally, greater load inertia and mechanical resonance shall correspond to a larger setting of the speed loop integral time constant.

If setting of the load inertia ratio P4-10 is consistent with the actual conditions, the following formula can be used to derive the speed loop
integral time constant ASR_T;i:

ASR _Ti>5000/ 27 fi
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Initial value 30.0 Commumication | 0406+
Speed feedforward gain APR_Kp . Time of taking | With immediate
P4-06 Unit %
effect effect
Setting 0.0~300.0 Data size 16bit Control mode P
range

Parameter functions: Set the speed feedforward gain.

The product of the speed command obtained through calculation of the position command, multiplied by the ratio of this parameter, is added to
the speed command output by the position loop.

When the position control command changes smoothly, increasing this gain value can reduce the position following deviation and improve the
position followability.

When the position control command changes not in a smooth manner, mechanical vibration may occur; reducing this gain value can mitigate
vibration.
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Initial value 5.00 Coma’:j‘g:‘(;g:‘t'on 0407H
Speed feedforward filtering time constant _ Time of taking | With immediate
P4-07 Unit ms
effect effect
Setting 0.00~10.00 Data size 16bit Control mode P
range

Parameter functions: Set the first-order inertia filtering time constant for speed feedforward gain.

When the position control command changes smoothly, shortening this filtering time can reduce the position following deviation and improve
the position followability.

When the position control command changes not in a smooth manner, prolonging this filtering time can reduce running vibration of the machine,
but the position following deviation will also increase.

Initial value 0.00 Communication|  o4ogH
Speed feedback low-pass filtering time constant _ Time of taking | With immediate
P4-08 Unit ms
effect effect
Sritr:'g”eg 0.00~20.00 Data size 16bit Control mode PS

Parameter functions: Set the first-order filtering time constant for speed feedback.

The rotating speed of a motor is obtained through differentiation of the position fed back by the encoder. The rotating speed contains resonance
and high-frequency disturbance signal. This parameter can be used to eliminate noise, but it can also cause delay and result in slow response of
the loop.

Initial value 2.50 Communication| 044
1st load inertia ratio address
. Time of taking | With immediate
P4-10 Unit -
effect effect
Sr‘;tr:'g”eg 1.00~120.0 Data size 16bit Control mode PST

Parameter functions: Set the ratio of the 1st total inertia and the rotor inertia of the motor.

P4-10= Jr / Ju Jt: Total inertia, i.e. load inertia + electronic rotor inertia, Ju: Motor rotor inertia

When the inertia self-identification function can be used, this parameter can be obtained through inertia self-identification. Upon setting, the user
shall make sure the set value is basically consistent with the actual conditions.

When manual gain setting is used, the user needs to adjust the speed loop gain based on operating conditions of the machine; if relatively
accurate data cannot be obtained, the factory setting can be used without this parameter ignored.

If the user cannot obtain relatively accurate load inertia ratio, then vibration, abnormal noise or alarm may occur when the
following functions are enabled.
Acceleration feedback (P4-22 bit0)

Cautioner Speed observer (P4-22 bit3)
Torque feedforward (P4-24, P4-25)
External disturbance resistance (P4-28)
Initial value 1.00 Communication | o40py
2nd load inertia ratio address
. Time of taking | With immediate
P4-11 Unit -
effect effect
Srzt;;;”eg 1.00~120.0 Data size 16bit Control mode PST

Parameter functions: Set the ratio of the 2nd total inertia and the rotor inertia of the motor.
The system can be switched immediately via the functional terminal J_SEL to use of the second load inertia ratio P4-11.

J_SEL valid 2nd load inertia ratio P4-11 is used

J SEL invalid 1st load inertia ratio P4-10 is used

When the gain is set to the automatic adjustment mode, i.e. P4-00=2, 3 or 4, this function is invalid.
When switching to the second load inertia ratio:

If P4-00=0, the driver will continue using such gain parameters as P4-02, P4-03 and P4-05 (note that the speed loop response frequency is the
product of the speed loop gain multiplied by the inertia ratio);

If P4-00=1, the driver will automatically calculate the gain parameter based on the second inertia ratio and rigidity.

1. It is required to perform inertia switching upon stop of the servo motor; switching upon motor operation may cause
vibration or oscillation;

Caution= 2. When the first inertia ratio differs largely from the second inertia ratio, even if the motor is stopped, oscillation may
occur. It is required to confirm there is no vibration based on the actual conditions before use of this function.
Initial value 100 Communieation | gaoch
PDFF control coefficient . Time of taking | With immediate
P4-12 Unit %
effect effect
Setting 0~100 Data size 16bit Control mode P
range
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Parameter functions: When this parameter is set to 0, it means an IP controller is used; when it is set to 100, it means a Pl controller is used;
when it ranges between 1~99, it means a PDFF controller is used.

When an IP controller is used, the motor speed will have no or little overshooting, but the response is slow.
When a PI controller is used, the motor speed will overshoot, but the response is quick.

The PDFF controller has combined features of the IP and Pl controllers to reduce overshooting and improve system response. When the
parameter approaches closer to 0, it means the IP action is growing stronger, vice versa.

Initial value 05 Coma’fj‘g;:sc:t'on 040DH
Rigidity adjustment coefficient _ Time of taking | With immediate
P4-13 Unit ) effect effect
Setting 0.5~1.0 Data size 16bit Control mode PS
range

Parameter functions: This parameter is only valid when P4-00+£0, i.c. the gain is in the automatic adjustment mode 1, 2, 3 or 4. It is used when
P4-01 cannot be set higher to improve the speed loop gain.

Specifically:

P4-03

P4-13
In the automatic adjustment mode, decreasing the set value can improve the response of the servo in low rigidity scenarios. However, if the value
is set too small, vibration may be caused

Speed loop gain =
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Initial value 75 Coma’:j‘g:‘(;g:‘t'on 040EH
Pa-14 Control loop coefficient Unit i Time of taking | With immediate
effect effect
Setting 10~100 Data size 16bit Control mode PST
range

Parameter functions: This parameter is only valid when P4-00 = 1 or 2, i.e. the gain is in the automatic adjustment mode 1 or 2. It is used to
determine the relation between the speed bandwidth and the position bandwidth.

This parameter is based on the automatic control theory, i.e. the speed bandwidth shall be at least 4 times the position bandwidth. Generally it
shall not be regulated, and specifically may not be down-regulated.

Initial value 00H Coma’gg;‘e'g:‘“"” 040FH

Pa-15 Gain switching condition Unit i Time of taking | With immediate
effect effect
Sritrf;“eg 00H~18H Data size 16bit Control mode PST

Parameter functions: When P4-00=0, namely in the manual gain adjustment mode, select the condition for gain switching.

When P4-00+#0, namely in the automatic gain adjustment mode, this function is invalid.

The letter H at the end of the number means the parameter value is expressed in hexadecimal, and shall be noted during communication.

P4-15 =0*H: Simply switch the position loop gain and the speed loop gain;

P4-15 =00H: Turn off the gain switching function;

P4-15 =01H: When the DI terminal defined as gain switching (15: GAIN_SEL) is turned from OFF—ON;

P4-15 =02H: In the position control mode, when the position deviation is greater than the set value of parameter P4-18 (with 100ppr command
unit lagging);

P4-15 =03H: In the position control mode, when the speed command is greater than the set value of parameter P4-18 (with 10ppr lagging);
P4-15 =04H: When the rotating speed of the servo motor is greater than the set value of parameter P4-18 (with 10rpm lagging);

P4-15 =05H: When the DI terminal defined as gain switching (15: GAIN_SEL) is turned from ON—OFF;

P4-15 =06H: In the position control mode, when the position deviation is smaller than the set value of parameter P4-18 (with 100ppr command
unit lagging);

P4-15 =07H: In the position control mode, when the speed command is smaller than the set value of parameter P4-18 (with 10ppr lagging);
P4-15 =08H: When the rotating speed of the servo motor is smaller than the set value of parameter P4-18 (with 10rpm lagging);

P4-15 =1*H: Simply switch the speed loop integral, P1--->P, i.e. cancel the speed loop integral action

P4-15 =10H: Turn off the integral switching function, and the speed loop integral remains valid;

P4-15 =11H: When the DI terminal defined as gain switching (15: GAIN_SEL) is turned from OFF—ON;

P4-15 =12H: In the position control mode, when the position deviation is greater than the set value of parameter P4-18 (with 100ppr command
unit lagging);

P4-15 =13H: In the position control mode, when the speed command is greater than the set value of parameter P4-18 (with 10ppr lagging);
P4-15 =14H: When the rotating speed of the servo motor is greater than the set value of parameter P4-18 (with 10rpm lagging);

P4-15 =15H: When the DI terminal defined as gain switching (15: GAIN_SEL) is turned from ON—OFF.

P4-15 =16H: In the position control mode, when the position deviation is smaller than the set value of parameter P4-18 (with 100ppr command
unit lagging);

P4-15 =17H: In the position control mode, when the speed command is smaller than the set value of parameter P4-18 (with 10ppr lagging)
P4-15 =18H: When the rotating speed of the servo motor is smaller than the set value of parameter P4-18 (with 10rpm lagging).

1. See section 6.9.4
Cautionw 2. Due to presence of lagging, the actual value when conditions are satisfied or dissatisfied is: When conditions are satisfied:
P4_18 + lagging value; when conditions are dissatisfied: P4_18-lagging value

Initial value 5 Communication 0410H
Gain switching time address
g . Time of taking | With immediate
P4-16 Unit ms
effect effect
Setting 0~3000 Data size 16bit Control mode PS
range

Parameter functions: When the gain switching condition is satisfied, the gain value will change smoothly in a linear manner to the target gain
within the time (0: This function is turned off). Please refer to Fig. 7-15.

Initial 100 Communication 0412H
Gain switching threshold value address
P4-18 g Unit Pulse\Knns\rom Time of taking | With immediate
PPS\P effect effect
Setting 0~32767 Data size 16hit Control mode PS
range

Parameter functions: Set the threshold for gain switching, with the unit set based on P4-15

»  When the motor stops, switch to a lower gain to suppress vibration and sharp noise

»  When the motor stops, switch to a higher gain to enhance the servo rigidity

»  When the motor runs, switch to a higher gain to obtain better command followability and shorter positioning time
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»  Switch between different gains based on the operating conditions of loaded equipment to realize the best control

Change
time
Pa-16 2nd gain
Gain combination 1st gain
Switching condition Dissatisfied Satisfied

Change
time
P4-16
1st gain
Dissatisfied

When the switching condition is satisfied, the gain switches to the second gain. If the switching condition is dissatisfied during running at the

second gain, then the gain switches to the first gain.

Upon switching, the current gain combination gradually changes in a linear and smooth manner to the target gain combination over the time set
by parameter P4-16; during the process, parameters in the combination change accordingly to avoid abrupt change resulting in any mechanical
collision. Once switching starts, even if the switching condition changes, the switching will be completed and re-identification of the switching

condition will be performed upon completion of the switching.

159



Technical Manual for EA350 Analog Pulse Type Servo Driver V101

Initial value 50 Comarggr”e's:t'on 0413H
Change coefficient of the 2nd position loop gain _ Time of taking | With immediate
P4-19 Unit %
effect effect
Setting 10~500 Data size 16bit Control mode P
range

Parameter functions: When the gain switching condition is satisfied, it is the proportional gain change rate of the target position regulator.
Proportional gain of the target position regulator APR_P1=APR_Px (P4-19)>100%

Initial value 50 Communication 0414H
Change coefficient of the 2nd speed loop gain . Time of taking | With immediate
P4-20 Unit %
effect effect
Setting 10~500 Data size 16bit Control mode PS
range

Parameter functions: When the gain switching condition is satisfied, it is the proportional gain change rate of the target speed regulator.
Proportional gain of the target speed regulator ASR_P1= ASR_P x (P4-20) = 100%

Initial value 0000008 Coma'gg;‘e'g:‘t'on 0416H
Suppression performance expansion 1 : Time of taking | With immediate
pP4-22 Unit -
effect effect
Setting . .
range 000000B~111111B Data size 16bit Control mode PS

Parameter functions: Switch of the advanced suppression function.

800080 bitx=0: Function OFF

Y Y ¥ ¥ ¥ pitX=1: Function ON
Bit 0: Acceleration feedback function

The acceleration feedback function is to use the acceleration obtained by using software to differentiate speed feedback signal of a motor,
multiplied by the acceleration feedback gain, to compensate the torque command. It is used to suppress oscillation of the speed ring.

This function can stabilize the servo system when 50~150Hz vibration occurs if the flexible connection between the motor and the mechanical
system is unstable, the load inertia is far greater than the motor inertia, or in other unstable conditions.

When in the automatic gain adjustment mode (i.e. P4-00+£0) or the torque control mode, this function is invalid.
Bit 1, 2, 3: Reserved
Bit 4: Speed observer function

The speed observer estimates the status change of the object under control through software. When the mechanical system resonates at a
frequency of above 100Hz, it can be used to remove the high-frequency vibration component, so as to stabilize the speed loop.

When in the automatic gain adjustment mode (i.e. P4-00+£0) or the torque control mode, this function is invalid.
Bit 5: Low noise mode
When this function is enabled, the current loop gain will reduce to some extent, so that noise can be reduced

Initial value 13 Communication 0417H
Speed observer cutoff frequency grade address
P q Y9 . Time of taking | With immediate
P4-23 Unit -
effect effect
Setting 0~13 Data size 16bit Control mode PS
range

Parameter functions: Set the cutoff frequency grade of the built-in speed observer.

The greater the set value is, the higher the cutoff frequency of the speed observer will be, and the wider range of vibration is to be suppressed,
but the lower suppression effect will be rendered.

Initial value 0.0 Communication 0418H
Torque feedforward gain address
q g . Time of taking | With immediate
P4-24 Unit %
effect effect
Setting 0.0~200.0 Data size 16bit Control mode PS
range

Parameter functions: Set the value of the acceleration feedforward gain.

The acceleration torque obtained through differentiation of the speed command, multiplied by this parameter, is then added to the torque
command output by the speed regulator, which can improve the motor response. The rated torque is taken as reference.

When in the automatic gain adjustment mode (i.e. P4-00+£0) or the torque control mode, this function is invalid.

Communication

address 0419H

P4-25 Torque feedforward filtering time constant Initial value 5.00
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Unit

ms

Time of taking
effect

With immediate
effect

Setting
range

0.00~10.00

Data size

16bit

Control mode

PS

Parameter functions: Time constant for first-order low-pass filtering of acceleration torque

The acceleration torque obtained through differentiation of the speed command contains a large quantity of high-order harmonic, and thus when
it is added to the torque command, high-frequency vibration of the motor torque may be caused. Low-pass filtering of the acceleration torque
before it is added to the torque command can remove high-frequency harmonic and reduce vibration.

Communication

Initial value 0.0 address 041AH
Speed loop differential output limit . Time of taking | With immediate
P4-26 Unit %
effect effect
Setting 0.0~10.0 Data size 16bit Control mode PS
range

Parameter functions: When P4-04 speed loop differentiation is enabled, this parameter can limit the output value of the speed loop

differentiation.

161




Technical Manual for EA350 Analog Pulse Type Servo Driver V101
Initial value 0.0 Communication 041CH
External disturbance resistance gain address
g . Time of taking With immediate
P4-28 Unit %
effect effect
Sritrfg”eg -100.0~100.0 Data size 16bit Control mode PS

Parameter functions: This parameter refers to the external disturbance compensation after disturbance observation. It can be used to reduce the
speed variation upon load disturbance. Specifically:

Torque after compensation = torque before compensation + observed disturbance *P4-28

When observed disturbance disappears, the torque compensation will be immediately withdrawn. When disturbance torque observed through the
disturbance observer is added to the torque command percentage for use as compensation in the automatic gain mode (i.e. P4-00+0) or the torque
control mode, this function is invalid.

P4-29

Initial value 1.26 Communication 041DH
Torque command low-pass smoothing constant address
q P 9 . Time of taking With immediate
Unit ms
effect effect
Srztr:gneg 0.00~100.00 Data size 16bit Control mode PST

Parameter functions: Set the time constant for first-order low-pass filtering of torque command output by the speed regulator.

Torque command output by the speed regulator may contain high-order harmonic component that is resulted from speed feedback fluctuation or
other factors and may cause vibration of the motor. Low-pass filtering of the torque command can remove the high-order harmonic, but it may
also cause phase delay and result in slow response of the motor.

P4-30

Initial value 50 Coma'gé‘ggsa“o” 041EH
Friction compensation smoothing time constant - - — -
et pensation s gt s Unit ms Time of taking | With immediate
effect effect
Setting 10~1000 Data size 16bit Control mode PS
range

Parameter functions: This parameter is intended for first-order filtering of friction compensation value, so as to avoid mechanical vibration
resulted from abrupt change of the compensation value.

Friction compensation values include values set by parameters P4-31, P4-32, P4-33 and P4-34.

P4-31

Initial value 0 Communication 041FH
Viscous friction compensation gain - - — -
Unit 0.1%/1000rpm T'mi?f‘;g‘k'”g W'th;][‘f“e”(‘:ted'ate
Setting 0~1000 Data size 16bit Control mode PS
range

Parameter functions: Set the torque compensation value for viscous friction load.

The larger the rotating speed is, the greater the viscous friction will be. Advance addition of the viscous friction load may improve the response.

The set value refers to the increment required in the torque command value per 1,000rpm increment in the motor speed.

See P4-34
Initial value 0.0 Communication 0420H
Addition to torque command address
q . Time of taking | With immediate
P4-32 Unit %
effect effect
S;Ztrf'g“eg -100.0~100.0 Data size 16bit Control mode PS

Parameter functions: For vertical shaft scenarios with presence of gravity, this value can be converted into a set torque and added to the torque
command setting.

See P4-34
Initial value 0.0 Communication 0421H
Torque compensation in the forward direction agdress
q P . Time of taking | With immediate
P4-33 Unit %
effect effect
Setting -100.0~100.0 Data size 16bit Control mode PS
range
Parameter functions: Sliding friction compensation upon forward rotation of the motor
See P4-34
. Communication
. | I val . 422H
P4-34 Reverse torque compensation nitial value 0.0 address 0
Unit % Time of taking With immediate
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| effect effect
Setting _ . .
range -100.0~100.0 Data size 16bit Control mode PS

Parameter functions: Sliding friction compensation upon reverse rotation of the motor

Forward direction

P4-31 Speed command

Viscous friction
. . 2%
compensation gain mt

P4-32
Addition to torque
command

P4-33

Torque compensation in
the forward direction

P4-34

Reverse torque compensation

T/

\

Time

Motor not powered on

Reverse direction

P4-31

Viscous friction compensation

gain

o SR S

Motor powered on
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Initial value 0.0 Communication 0423H
Static friction torque compensation value - - — -
e frict qu P fon valu . Time of taking With immediate
P4-35 Unit %
effect effect
Setting 0.0~100.0 Data size 16bit Control mode ST
range
. Communication
. o Initial val 0.0 0424H
Cutoff rotating speed for static friction torque nitiat value address
P4-36 compensation Unit rom Time of taking | With immediate
effect effect
Setting 0~200 Data size 16bit Control mode ST
range

Parameter functions: Set the torque for static friction compensation and cutoff speed

When mechanical equipment starts in the static state, great static friction is commonly present as the lubrication system has not come into full
operation.

When a motor starts running from zero speed, application of a static friction compensation torque in the same direction of motor running can
overcome the static friction of the mechanical transmission system during the startup process.

This compensation torque takes the rated torque of the motor as reference, and is applied in the rotating direction of the motor.

When the motor speed reaching the set value of P4-36 is detected, the added static friction compensation torque will be withdrawn linearly
within the range of the set value plus 40rpm.

8.10 P5-xx Vibration suppression parameters

Initial value 0 Commumication 0500H
Adaptive filter mode setting Time of takin Taking effect
P5-00 Unit - effect g upon power-on
again
Setting 0~2 Data size 16bit Control mode PST
range

Parameter functions: Select the adaptive filter mode.

P5-00=0: Manually set 4 notch filters

P5-00=1: Automatically adjust the depth of notch filters 3 and 4, and manually set the width
P5-00=2: Clear notch filters 3 and 4

If resonance occurs during operation of a mechanical system, it may have been caused by too high rigidity of the servo system or too quick
response. In this case, improvement can be made by reducing the gain, but it may also result in slower response of the system. To suppress
mechanical resonance without changing the gain, EA350 servo drivers provide two solutions, i.e. low-pass filtering of command pulses (set by
P1-15) and use of notch filters.

Vibration suppression is realized by using notch filters to suppress the resonance peaks of mechanical response, as shown in the following
diagram:

Gain Gain Gain
A A A
55 55 g 5
w6 w0 = .
E E. Rf;());ﬁj[nt —— E E— S E 5 Resonant point
B.W - ! -
f Frequency f Frequency r Frequency
_ . | Initial value 100 Communication 0501H
Detection accuracy and sensitivity of automatic vibration address
P5-01 suppression Unit i Time of taking | With immediate
effect effect
Srztrf'g”eg 10~30000 Data size 16hit Control mode PST

Parameter functions: Set the range of speed errors. When resonance occurs, speed oscillation will occur; near resonant points, distribution of
oscillation frequency is close to normal distribution; if the oscillation width is greater than the set value of this parameter, a resonant point shall
be deemed constituted.

P5-02

Communication

Initial value 5000 0502H
address
1st notching frequency _ Time of taking Taking effect
Unit Hz upon power-on
effect -
again
Setting | 50~5000 Datasize | 16bit Control mode PST
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range

Parameter functions: Set the central frequency of the first notch filter. When it is set to 5000, the notch filter is inactive.

Communication

Initial value 2 0503H
1st notching width address
g . Time of taking | Taking effect upon
P5-03 Unit - -
effect power-on again
Setting 0~20 Data size 16bit Control mode PST
range
Parameter functions: Set the breadth of the 1st notch filter. A greater value indicates greater suppression near the central frequency.
Initial value 0 Communication 0504H
1st notching depth address
P5-04 Unit dB Time of taking | Taking effect upon
effect power-on again
Setting 0~99 Data size 16bit Control mode PST
range
Parameter functions: Notching depth of the first notch filter. A smaller value indicates greater suppression
Initial value 5000 Commumication 0505H
P5-05 2nd notching frequency Unit Hz Time of taking | Taking effect upon
effect power-on again
Sr‘;tr:'gneg 50~5000 Data size 16bit Control mode PST
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Initial value 2 Communication 0506H
2nd notching width agdress
g . Time of taking | Taking effect upon
P5-06 Unit - '
effect power-on again
Setting 0~20 Data size 16bit Control mode PST
range
Initial value 0 Communication 0507H
2nd notching depth address
P5.07 Unit dB Time of taking | Taking effect upon
effect power-on again
Setting 0~99 Data size 16bit Control mode PST
range
Parameter functions: Set the 2nd notch filter
Initial value 5000 Communication 0508H
3rd notching frequency address
P5.08 Unit Hz Time of taking | Taking effect upon
effect power-on again
Setting 50~5000 Data size 16bit Control mode PST
range
Initial value 2 Communication 0509H
3rd notching width address
9 . Time of taking | Taking effect upon
P5-09 Unit - )
effect power-on again
Setting 0~20 Data size 16bit Control mode PST
range
Initial value 0 Communication 050AH
3rd notching depth - address_ -
P5-10 Unit dB Time of taking | Taking effect upon
effect power-on again
Setting 0~99 Data size 16bit Control mode PST
range
Parameter functions: Set the 3rd notch filter
Initial value 5000 Communication 050BH
4th notching frequency - address_ -
P5.11 Unit Hz Time of taking | Taking effect upon
effect power-on again
Setting 50~5000 Data size 16bit Control mode PST
range
Initial value 2 Communication 050CH
4th notching width . Time of taking | Taking effect upon
pP5-12 Unit - '
effect power-on again
Setting 0~20 Data size 16bit Control mode PST
range
Initial value 0 Comargg;‘e'scs“on 050DH
4th notching depth - - -
P5.13 Unit dB Time of taking | Taking effect upon
effect power-on again
Setting 0~99 Data size 16bit Control mode PST
range
Parameter functions: Set the 4th notch filter
Initial value 0.0 Communication| o571
Position FIR filter address
. Time of taking | With immediate
pP5-23 Unit ms
effect effect
Setting 0.0~128.0 Data size 16bit Control mode PST
range

Parameter functions: Set the time constant for position FIR filter.

Corresponding to a square wave position command with the target speed of V¢, the set value of the position FIR filter can be interpreted as the

time to reach Vc.
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b  Position command Position command after FIR
before FIR filtering ~ filtening

Ve ....-................:}\....... -

Speed, rpm

Set time for position :
FIR filtering (ms)

- ~__

Time

Sl Ll -

P
-

During the whole operation process of the device, particularly when abrupt vibration occurs upon deceleration to stop, a position FIR filter can

be used to suppress vibration.
The following figure shows the effect of using aFIR filter

Position
deviation

Usage:
Determine the vibration waveform, calculate the vibration cycle and convert it into ms for input into P5-23.
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8.11 P6-xx Input and output parameters

Initial value 2 Communication | 6504
address
DI filtering time . . With
P6-00 Unit ms Time of taking immediate
effect
effect
Setting 0~20 Data size 16bit Control mode PST
range

Parameter functions: Set the filtering time of DI terminal.

When there is strong external disturbance, to prevent such external disturbance, a filtering time can be set for the DI terminal. It means signal of
DI terminal must be held for the time set by P6-00 before the driver can recognize status change of the DI terminal (OFF—ON or ON—OFF).

For example, if P6-00 is set to 2, then the signal of DI terminal must be held for 2ms before the driver can recognize status change. In case of
edge trigger, if pulse signal is used, then the width of pulse signal must be greater than 2ms (in case of ideal square waves, a greater width will
be actually required). See the attached figure of P6-01

Initial value 000000008 | COMmunication 0601H
address
DI level logic . . With
P6-01 Unit - T'mi?f];;ikmg immediate
effect
Srztr:;;neg 00000000B~11111111B* Data size 16bit Control mode PST

Parameter functions: Set the level logic of each DI terminal and set stop. These settings will become valid upon power-on again.

0O000O0O0O0O0
DI8 DI7 DI6 DI5 DI4 DI3 DI2 DI1

8 channels of DI can be respectively set; if for some bit, bit X = 0, then external input of low level is valid; otherwise if bit X = 1, then external
input of high level is valid.

2ms— 2ms — — -
Actual DI level
P6-01=1 e . . — L
High level valid DI valid DIinvalid DI valid
A : DI
P&6—-01=0
DI valid i )
Low level valid vall invalid B

*: The letter B at the end of the number means the parameter value is expressed in binary, and shall be noted upon rewriting by communication.

To enable corresponding terminal by means of RS485 communication, please use P6-10 parameter. (Use of this

Cautions= parameter may cause damage to the driver storage)
For servo enable input (S-ON), disable forward driving (P-OT), and disable reverse driving (N-OT) signals, if the level logic
. of factory settings is changed, motor power will not be able to be turned OFF and over-travel prevention function will not
Important: - . . . - . : . .
act in case of signal line disconnection or other anomalies. If you are left with this choice only, please perform act
confirmation to rule out safety issues.
Initial value 1% Communication | g5y
address
DI1 function selection . . Taking effect
. Time of taking
P6-02 Unit - upon power-on
effect .
again
Setting 0~99 Data size 16bit Control mode PST
range
Initial value 2% Communication | a4
address
DI2 function selection . . Taking effect
. Time of taking
P6-03 Unit - upon power-on
effect -
again
Setting 0~99 Data size 16bit Control mode PST
range
P6-04 DI3 function selection Initial value 13* Communication 0604H
address
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Unit

Time of taking

Taking effect
upon power-on

effect -
again
Setting 0~99 Data size 16bit Control mode PST
range
Initial value 14 Communication | 54514
address
D14 function selection Time of takin Taking effect
P6-05 Unit - offect g upon power-on
again
Setting 0~99 Data size 16bit Control mode PST
range
Initial value 3* Communication | gaq)
address
DI5 function selection Time of takin Taking effect
P6-06 Unit - offect g upon power-on
again
Setting 0~99 Data size 16bit Control mode PST
range
Initial value 12+ Communication | g7,
address
D16 function selection Time of takin Taking effect
P6-07 Unit - offect g upon power-on
again
Setting 0~99 Data size 16bit Control mode PST
range
- Communication
*
Initial value 20 address 0608H
DI7 function selection Time of takin Taking effect
P6-08 Unit - offect g upon power-on
again
Setting 0~99 Data size 16bit Control mode PST
range
Initial value 21 Communication | gaq
address
D18 function selection Time of takin Taking effect
P6-09 Unit - offect g upon power-on
again
Setting 0~99 Data size 16bit Control mode PST
range
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Parameter functions: Set functions of terminals DI1~DI8, see Table 8-1.
The 8 channels of DlIs can be set within the range of 0~99; but currently some channels are reserved.

. Different Dls can be set to the same function number and the corresponding logic can be OR, i.e. when D1 or D2 is valid, corresponding
function event will occur. If P6-02=1 and P6-03=1, then the servo will be ON when either DI1 or DI2 is valid, and the servo will be OFF
when both are invalid.

Terminal inactive

Terminal inactiv
DI1 crmatmactive Terminal valid
Terminal inactive Terminal inactive
D I 2 Terminal valid
/C_fw  Command
/S—ON invalid Command valid

Terminal valid

Command

mvalid

Command valid

*: When the servo driver is initially set to a different working mode, i.e. when the set value of parameter P0-00 changes, the initial value of the
function selection parameter for the DI terminal will change.

The following table shows the default terminal functions when P0-00 is set to different values:

Function Parameter P0-00=0 __P0-00=1 P0-00=2
(Speed control mode) (Position control mode) (Torque control mode)
P6-02 (DI1) 1 1 1
P6-03 (DI2) 2 2 2
P6-04 (DI13) 13 13 13
P6-05 (D14) 14 14 14
P6-06 (DI15) 5 3 0
P6-07 (DI16) 6 12 19
P6-08 (DI17) 7 20 0
P6-09 (DI18) 8 21 0
Cautione W_hen the_sgrvo d(iver is initially s_et to a hybrid wor_king n_mde, i.e. when the set value of parameter P0-00 is 3, 5, 6, 7 or 8, even if
it is the initial setting, the set function of the DI terminal will not be changed.
Table 8-1 DI function definition
Settings Item Fl:]r;?;':n Terminal inactive Tr]r:ggeer Level trigger R;r:)rggg PIS| T
0 Disable Description | The terminal is invalid, status change of the terminal set to this function has no effect on the driver.
AUTE eI Servo on e Level trigger g PIS| T
1 S ON name _ mode ! mode
- Description ON: The servo enters the act_lvated state and the servo motor is powered on
OFF: The servo exits the activated state and the servo motor is powered off
AUTE eI Warning and warning reset e Edge trigger g PIS| T
) ALM-RST name . mode mode
Description OFF—ON: Reset warnings and alarms that can be reset.
ON—OFF: No action
3 P-CLR Fl:]r;%:n Position deviation counter clearing Tr::ggeer E(:?izléi\r/el R;r;rz;gg P
Description | For the trigger mode, see the definition of function parameter P1-16
Function Direction selection for speed command Trigger Level trigger Running S
4 DIR SEL name - mode mode
- Description ON: .Reverse d_|rect_|0n of speed command
OFF: Set the direction of a speed command
FUTEET Internal command bit0 iEfefar Level trigger S PS
name mode mode
5 CMDO In _the_ multi-se_gment position control mode, the signal corresponds to the multi-segment position
Description switching fL_mctlon _ ) o
In the multi-segment speed control mode, the signal corresponds to the multi-segment speed switching
function
FUTEET Internal command bitl iEfefar Level trigger S PS
name mode mode
6 CMD1 In _the_ multi-se_gment position control mode, the signal corresponds to the multi-segment position
Description switching ft_mctlon ) _ o
In the multi-segment speed control mode, the signal corresponds to the multi-segment speed switching
function
7 CMD2 UIE Internal command bit2 Trigger Level trigger Running PS
name mode mode
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In the multi-segment position control mode, the signal corresponds to the multi-segment position
switching function

Description In the multi-segment speed control mode, the signal corresponds to the multi-segment speed switching
function
AUy Internal command bit3 (e Level trigger U PS
name mode mode

In the multi-segment position control mode, the signal corresponds to the multi-segment position

switching function
In the multi-segment speed control mode, the signal corresponds to the multi-segment speed switching

function

8 CMD3
Description
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RIS Internal command trigger et Edge trigger R P
9 CTRG name mode mode
.. |In the multi-segment position control mode, execution of the position command is triggered. See the
Description - . .
description of function parameters in group P9
RISy Control mode switching Ut Level trigger RO PST
name mode mode
10 MSEL — — —- -
. .| For switching between the position, speed and torque modes, see the description of function parameter
Description P0-00
FL:}Z?;':” Zero position fixation on for speed command Tr:ggeer Level trigger R::g:j':g S
11 ZCLAMP —
Description ON: Zero position fixation on for speed command
P OFF: Zero position fixation function off
cion Pulse inhibited W Egefer Level trigger UL P
name mode mode
12 INHIBT — -
Description ON: Inhibit command pulse input
P OFF: Allow pulse input
ARG Inhibit forward drive Trigger Level trigger UL PST
13 P OT name mode mode
- Descriotion ON: Inhibit forward drive
P OFF: Allow forward drive
Aol Inhibit reverse drive ooy Level trigger e PST
name mode mode
14 N_OT — -
- Descriotion ON: Inhibit reverse drive
P OFF: Allow reverse drive
Aol Gain switching ooy Level trigger e PST
name mode mode
15 GAIN_SEL -
Description ON: Use the second gain
OFF: Use the first gain
Function Inertia switching Trigger Level trigger Running PST
name mode mode
16 J SEL —
- Description ON: Use the second inertia ratio P4-11
P OFF: Use the first inertia ratio P4-10
Function . Trigger . Running
. 06 p name Forward jog mode Level trigger mode S
- Description ON: Activate forward jog
P OFF: No function
Function . Trigger . Running
" 06 N name Reverse jog mode Level trigger mode S
- Description ON: Activate reverse jog
P OFF: No function
AU Direction selection for torque command VLMo Level trigger R T
name mode mode
19 TDIR_SEL ON: Reverse direction of torque command
Description | OFF: The torque command direction is based on the current parameter setting and the analog command
direction
AU Numerator selection 0 for electronic gear ratio UITefT Level trigger R i PT
name mode mode
GNUM1 GNUMO Electronic gear ratio numerator
20 GNUMO 0 0 P1-04 setting
Description 0 1 P1-08 setting
1 0 P1-10 setting
1 1 P1-12 setting
AU Numerator selection 1 for electronic gear ratio UITeET Level trigger U P
21 GNUM1 name mode mode
Description | See the description of GNUMO
AU External detector input UITEeE Level trigger U PST
name mode mode
22 ORGP Risi_ng edge: External detector qctive_
Description Falling edge: External detector inactive
It is used for origin switching. When the origin switch detects the origin block, a rising edge is produced;
when the origin block departs, a falling edge is produced.
Function . Trigger . Running
23 SHOM name | Homing mode | “EVEIUOoer | oge PST
Description | OFF—ON: Start the homing function
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RIS 2nd torque limit enabled et Level trigger R PST
name mode mode
24 TL2 ON - External torque limit enabled
Description | OFF - External torque limit disabled
See the description of function parameters P8-25, 26, 27, 28, 29
Function Trigger . Running
name Emergency stop mode Level trigger mode PST
25 EMGS ON: Emergency braking. The servo decelerates to stop according to the time set by parameter P0-19; after
Description | stop, the motor remains in the free state.
OFF: No function
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gsiol Speed command source switching e Level trigger RO S
name mode mode
28 CMD_SEL ON: Switch to speed command source 2 (set by P2-10)
Description | OFF: Switch to speed command source 1 (set by P2-00)
It is required to set P2-12 to 3 to enable this function.
Function PID pause Trigger Level trigger Running s
name mode mode
ON: Pause PID adjustment
31 | PID_PAUSE OFF: Resume PID adjustment
Description | When process PID function is selected, current PID output will remain unchanged if the terminal is ON
until it is turned OFF.
If the terminal is OFF, PID adjustment will be resumed based on current PID output.
cion Reverse position command e Level trigger UL P
name mode mode
33 PDIR_SEL —
- Description ON: Reverse position command
P OFF: No function
Function Position probe Trigger Level trigger Running P
name mode mode
34 GBK Rising edge: Enable the position probe function
Description | Falling edge: No action
See the description of P8-42
Aol Forward pulse deviation ooy Level trigger e P
name mode mode
35 PUL_UP Rising edge: Execute a forward pulse deviation
Description | Falling edge: No action
See the description of function parameters P1-30 and 31
Aol Reverse pulse deviation ooy Level trigger e P
name mode mode
36 PUL_DN Rising edge: Execute reverse pulse deviation once
Description | Falling edge: No action
See the description of function parameters P1-30 and 31
Aol External encoder switching ooy Level trigger e P
name mode mode
47 FCL ON: Use external encoder
Description | OFF: Use motor encoder
See Chapter 9 on full closed-loop function.
Initial value | 000000008 | COMMunication 060AH
DI forced valid address
. Time of taking | With immediate
P6-10 Unit -
effect effect
Setting . .
range 00000000B~11111111B Data size 16bit Control mode PST

Parameter functions: Forced activation of DI terminal

*: The letter B at the end of the number means the parameter value is expressed in binary, and shall be noted upon communication.

When bitX=1, it means the DI terminal corresponding to this bit is valid, and the function corresponding to this DI terminal is activated.

1. When the driver is controlled by means of communication, if it is desired to simulate the switch-on/off of the DI

Cautionw- terminal by communication, such simulation shall be done by adapting this parameter.
2. When the servo is restarted after power off, this parameter will be automatically set to zero.
Initial value ooopo | Communication | ogopyy
DO connection/disconnection logic address
g . Time of taking | With immediate
P6-11 Unit .

effect effect
Srztrf;”eg 00000B~11111B Data size 16bit Control mode PST

Parameter functions: Set the logic of 4 DOs and set stop. These settings will become valid upon power-on again.

0O 0 0 0
D04 DO3 DOZ DO1

bitX=0: Connection of the DO terminal corresponding to this bit is valid; it is connected when the event is valid and cut off when the event is

invalid

bitX=1: Cutoff of the DO terminal corresponding to this bit is valid; it is cut off when the event is valid and connected when the event is invalid
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Initial value 1 Comaﬂgrrl(:sc‘::ltlon 060CH
DO1 function selection Time of taking Taking effect
P6-12 Unit - upon power-on
effect again
Setting 0~99 Data size 16bit Control mode PST
range
Initial value 2 Communication | og0pH
DO2 function selection Time of takin Taking effect
P6-13 Unit - offect 9 upon power-on
again
Setting 0~99 Data size 16bit Control mode PST
range

175




Technical Manual for EA350 Analog Pulse Type Servo Driver V101
Initial value 8 Communication 060EH
address
DO3 function selection . . Taking effect
. Time of taking
P6-14 Unit - upon power-on
effect .
again
Setting 0~99 Data size 16bit Control mode PST
range
Initial value 12 Communication 060FH
. . address
DO4 function selection - -
P6-15 Unit i Time of taking Cannot be
effect modified
Setting 0~99 Data size 16bit Control mode PST
range

Parameter functions: Set the event corresponding to each DO; see Table 8-2.

When corresponding event occurs, output of the DO terminal set to corresponding event is valid.

For example, when P6-12=1, if the servo is ready, the output of DO1 terminal is valid (when P6-11 bit0=0, DO1 terminal is connected; when
P6-11 bit0=1, DOL1 is cut off).

Table 8-2 DO function definition

Settings Item Function name Description Rng
mode
0 Disable | Terminal inactive
Active - The servo is ready and can receive S-ON commands
1 S-RDY Servo ready Inactive - The servo is not ready and cannot receive S-ON commands PST
Active - Release the holding brake (brake powered on)
2 BK Brake control Inactive - Close the holding brake (brake powered off) PST
Active - The motor is rotating (the rotating speed is higher than the P0-04 set
. value)
3 TGON Motor rotation Inactive - The motor stops rotating (the rotating speed is lower than the P0-04 set PST
value)
Active - The motor speed is zero (the speed is lower than the P0-03 set value)
4 ZERO Zero speed of motor | Inactive - The motor speed is not zero (the speed is higher than the P0-03 set PST
value)
5 V-CLS Speed reached Vall_d: T_he actual motor speed reaches or exceeds the P2-08 set value (regardless PST
of direction).
Valid: Upon speed control, the absolute value of the difference between the
6 V-CMP Speed consistency actual motor speed and the speed command value is smaller than the P2-09 set S
value
I Valid: In the position control mode, the count of position deviation pulses is
! PNEAR Positioning approach smaller than the P1-23 set value of the positioning approach width P
Valid: In the position control mode, the count of position deviation pulses is
8 COIN Positioning completion |smaller than the P1-24 set value of the positioning completion width, and P
satisfies the condition of P1-22
o Valid - Motor torque limited
9 C-LT Torque limit Invalid - Motor torque not limited PST
. A Valid - Motor speed limited
10 VLT Rotating speed limit Invalid - Motor speed not limited T
11 WARN Warning output Valld_: A warning event occurs PST
Invalid: No warning event
Valid: An alarm event occurs
12 ALM Alarm output . PST
Invalid: No alarm event
. Valid: The motor output torque reaches the set value Invalid: The motor output
13 Tcmp Torque consistency T
torque does not reach the set value
. Valid: Homing completed
14 Home Homing completed Invalid: Homing not completed yet P
Valid - The servo is on
5 S-RUN Servoon Invalid - The servo is off PST
27 T CLS The torque is reached Valid: The motor current percentage reaches or exceeds the P3-07 set value PST
(regardless of the direction)
Speed programmin P8-36 selects the judgment logic; when the condition is satisfied, the output is
29 SPD_P peed prog g valid; otherwise when the condition is dissatisfied, the output is invalid; when PST
comparison output - : - .
10rpm hysteresis is present, the output remains unchanged during the hysteresis.
Toraue proarammin P8-39 selects the judgment logic; when the condition is satisfied, the output is
30 TRQ_P co(r]n aFr)isogn out utg valid; otherwise when the condition is dissatisfied, the output is invalid; when PST
P P 3.0% hysteresis is present, the output remains unchanged during the hysteresis.
31 SPD_TRQ Speed and torque Valid: Both SPD_P and TRQ_P are valid simultaneously  Invalid: SPD_P or PST

programming

TRQ_P isinvalid
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comparison output |

Cautions 1. Generally 10rpm speed hysteresis is present; during the hysteresis, the output remains unchanged.
aution 2. Generally 3.0% hysteresis is present; during the hysteresis, the output remains unchanged.
Initial value 0 Communication 0610H
DOL1 valid dela address
Y . Time of taking | With immediate
P6-16 Unit ms
effect effect
Setting 0~65535 Data size 16bit Control mode PST
range
Initial value 0 Communication 0611H
DOL invalid dela address
P6-17 y Unit ms Time of taking | With immediate
effect effect
Sritrfg“eg 0~65535 Data size 16bit Control mode PST
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Initial value 0 Comaﬂgrrl(:s(‘::ltlon 0612H
P6-18 DO2 valid delay Unit ms Time of taking | With immediate
effect effect
Sritrfg“eg 0~65535 Data size 16bit Control mode PST
Initial value 0 Coma’gggscs“on 0613H
P6-19 DO2 invalid delay Unit ms Time of taking | With immediate
effect effect
Sritrfg“eg 0~65535 Data size 16bit Control mode PST
Iital value 0 Communication | g,
DO3 valid delay - - — -
P6-20 Unit ms Time of taking | With immediate
effect effect
Srztr;ugneg 0~65535 Data size 16bit Control mode PST
Iital value 0 Communication | gg1c;,
DO3 invali | - - — -
P6-21 O3 invalid delay Unit ms Time of taking | With immediate
effect effect
Srztrzlgneg 0~65535 Data size 16bit Control mode PST
Initial value 0 Coma'gé‘:‘efsat'o” 0616H
P6-22 DO4 valid delay Unit ms Time of taking | With immediate
effect effect
Srztr:gneg 0~65535 Data size 16bit Control mode PST
Initial value 0 Coma'gé‘ggsat'o” 0617H
P6-23 DO4 invalid delay Unit ms Time of taking | With immediate
effect effect
S;::gneg 0~65535 Data size 16bit Control mode PST
Parameter functions: Set the delay time for activation and inactivation of each DO
Event Not occur Occur Not occur
DO | Invalid Valid Invalid
DO valid delay i DO invalid delay
> < — P
Initial value 0000B Coma“(;g;‘e'gs“o” 0618H
Forced output of DO Unit ) Time of taking | With immediate
P6-24 effect effect
Srztr:;:]neg 0000B~1111B* Data size 16bit Control mode PST

Parameter functions: For forced activation of the DO terminal.

0O 0 0 0
D4 D03 DOZ DO

*: The letter B at the end of the number means the parameter value is expressed in binary, and shall be noted upon communication.

When bitX=1, it means output of the DO terminal corresponding to this bit is valid.

1. This function can be used to test whether connection between the DO terminal of the driver and an external unit is sound
when the servo is not activated.

Caution= 2. When the servo is restarted after power off, this parameter will be automatically set to zero.
3. During forced output, the DO delay time set via P6_16~P 6_23 is invalid.
P6-25 Al filtering time Initial value 10 Communication 0619H
address
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Time of taking

With immediate

Unit ms effect effect
Setting 0~10000 Data size 16bit Control mode PST
range
Initial value 10 Communication 061AH
AI2 filtering time address
P6-26 g Unit ms Time of taking | With immediate
effect effect
Sritrfg“eg 0~10000 Data size 16bit Control mode PST

Parameter functions: Sets first-order low-pass filtering time constant of Al1 and Al2 analog input respectively.

Performs first-order low-pass filtering on the analog input from All and Al2 to reduce analog fluctuation arising from external electromagnetic
interference and delay vibration caused by analog mutation. However, a value too big will slow system response.
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A Actual voltage

ATl voltage input /
-—-

63.2% f--p-=-

Upon filtering
(command voltage)

Time
0 P6-25 >
Initial value 2 Communication 061BH
Al1l hysteresis address
Y . Time of taking | With immediate
P6-27 Unit -
effect effect
Setting 0~300 Data size 16bit Control mode PST
range
Initial value 2 Communication 061CH
Al2 hysteresis address
y . Time of taking | With immediate
P6-28 Unit -
effect effect
Setting 0~300 Data size 16bit Control mode PST
range

Parameter functions: Sets hysteresis level of All and Al2 analog input respectively.

When adjusting speed or torque using analog, the analog actually detected by the driver might be subject to fluctuations due to electromagnetic
interference and internal sampling circuit despite that the analog setting remains unchanged, leading to unstable speed or torque setting. This can
be improved by adjusting this parameter.

Usage:
When a constant analog signal (non-zero, recommended to be greater than 1V) is set externally, monitor the values of d0-14 (All channel) and

d0-15 (AI2 channel). If an unaccetable fluctuation is identified, increase P6-27 (All channel) and P6-28 (Al2 channel) appropriately so that the
values monitored becomes stable.

The greater the hysteresis, the greater the steps of speed or torque commands, i.e. the less possible to adjust the speed or
torque to a certain value via analog.

Cautions= For example, if the hysteresis coefficient is 4, it’s might be the case that the speed command can be adjusted to 100 rpm or 102
rpm, but 101 rpm is unable to reach.
Initial value 0 Communication 061DH
Al offset address
. Time of taking | With immediate
P6-29 Unit mV
effect effect
S;trfg“eg -3000~3000 Data size 16bit Control mode PST
Initial value 0 Communication 061EH
Al2 offset address
. Time of taking | With immediate
P6-30 Unit mV
effect effect
Srzt;;neg -3000~3000 Data size 16bit Control mode PST

Parameter functions: Sets the offset voltage of All and Al2 analog input respectively.

External analog might be subject to some DC offset voltage due to the circuit. For example, if the external setting is 5V, the collected voltage
displayed by the driver might be 5.2 V. This can be corrected through this parameter.

Usage:

Measure the voltage actually set by All and Al2, and check the values displayed by d0-14 and d0-15. If the difference between them is XmV,
set P6-29 and P6-30 as X, and the deviation is eliminated.
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) ospecd A — Speed command profile without offset
Speed (no offset) (upon = Speed command profile upon offset
offser)
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10V ! : |
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Dead zone (P6-31)

Voltage
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T
"
W
W
W
"
"
W
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¥
W

Speed value corresponding to -10V

T 1T (-P2 01)
Offset (P6-29) |

Cautionw Offset pans the entire analog profile. If the offset exists only at 0V, you should adjust it with dead zone instead of offset.
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Initial value 10 Communication 061FH
Al1l dead zone address
. Time of taking | With immediate
P6-31 Unit mV
effect effect
Setting 0~3000 Data size 16bit Control mode PST
range
Initial value 10 Communication 0620H
Al2 dead zone address
. Time of taking | With immediate
P6-32 Unit mV
effect effect
Setting 0~3000 Data size 16bit Control mode PST
range

Parameter functions: Sets the range of dead zone of All and Al2 analog input respectively.

The analog might be subject to zero drift due to the circuit and the environment. This parameter is used to set loop width. When the actual value
of the external analog setting falls in the range, it will be taken as 0V.

For example, if P6-31 is set as 50, and the actual voltage of the analog input through Al1 falls in the range of -50mV ~ +50mV, it will be taken

as OV.
Initial value 0 Communication 0621H
. address
Al zero drift Time of taking | With immediate
P6-33 Unit mvV g
effect effect
S;Z‘rf'g“eg -2000~2000 Data size 16bit Control mode PST
Initial value 0 Communication 0622H
Al2 zero drift address
. Time of taking | With immediate
P6-34 Unit mV
effect effect
Srztrfg“eg -2000~2000 Data size 16bit Control mode PST
Parameter functions: No setting required. This is set by the driver automatically when performing automatic correction via AF-06.
Initial value 0 Communication 0623H
. . address
AO1 function selection - - — -
. Time of taking | With immediate
P6-35 Unit -
effect effect
Setting 0~20 Data size 16bit Control mode PST
range
Initial value 1 Communication 0624H
AO2 function selection address
. Time of taking | With immediate
P6-36 Unit -
effect effect
Setting 0~20 Data size 16bit Control mode PST
range

Parameter functions: Sets the definition of AO terminal output

When the output of AO terminal is 10 V, it means that the value it represents has reached the maximum.

Table 8-3 Definitions of AO output

Settings Definitions of AO output Settings Definitions of AO output
0 Actual motor speed: 1 V corresponds to 1,000 rpm 9 Direct output of write P6-42: -10000~10000mV
1 Speed command: 1 V corresponds to 1,000 rpm 10 All input: -10V~10V corresponds to -10V~10V
. 0,
2 ;‘;gf‘l‘f command: 1V corresponds to 100.0% rated 11 |AlZinput: -10V~10V corresponds to -10V~10V
3 s:\i:;ltc;gndewatlon: 1 mV corresponds to 1 command unit 12 Speed feedforward value: 1 V corresponds to 1,000 rpm
4 Position deviation: 1 mV corresponds to 1 encoder unit 13 Torque feedforward value: 1 V corresponds to 100.0%
deviation rated torque
5 Speed corresponding to pulse command: 1 V corresponds 14 Effective gain: 0 V/ - 1st gain: 5 \V - 2nd gain
to 1,000 rpm
Actual torque output: 1 V corresponds to 100.0% rated Completion of position command transmission: 5 V -
6 15 .
torque Completed; 0 V - Not completed
7 Positioning completion: 5 V - Completed; 0 V - Not 16 Bus voltage: 1V corresponds to 100 V
completed
8 Direct output of write P6-41: -10000~10000mV
. Communication
P6-37 AOL1 gain adjustment Initial value 1.00 address 0625H
Unit - Time of taking | With immediate
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| effect effect
Sritr:;”eg -10.00~10.00 Data size 16bit Control mode PST
Initial value 1.00 Communication 0626H
AO2 gain adjustment address
g ) . Time of taking | With immediate
P6-38 Unit -
effect effect
Srztrt];neg -10.00~10.00 Data size 16bit Control mode PST
Initial value 0 Comaggpésstlon 0627H
AOT1 offset adjustment . Time of taking | With immediate
P6-39 Unit mV
effect effect
Srzt;;”eg -10000~10000 Data size 16bit Control mode PST
Initial value 0 Comargé‘::g:“m 0628H
AO2 offset adjustment . Time of taking | With immediate
P6-40 Unit mv
effect effect
Srztrfg”eg -10000~10000 Data size 16bit Control mode PST

Parameter functions: Adjusts the gain and offset of analog output terminals AO1 and AO2.

Analog output voltage = selected output * analog gain + analog offset. Note that these are signed, and hence operation relations should be taken
into account. For example, P6-35 = 0, and AO1 represents motor speed:

Set P6-37 gain as 1.00 and P6-39 offset as 0, and the analog output 3 V corresponds to forward 3,000 rpm and -3 V to reverse 3,000 rpm.

Set P6-37 gain as 2.00 and P6-39 offset as -5,000, and the analog output 0 V corresponds to forward 2,500 rpm, -5 V to 0 speed, and -10 V to
reverse 2,500 rpm.

Set P6-37 gain as 3.33 and P6-39 offset as 5,000, and the analog output 0 V corresponds to reverse 1,500 rpm, 5 V to 0 speed, and 10 V to
forward 1,500 rpm.
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Initial value 0 Comarggpe's:‘t'on 0629H
AQ direct output 1 . Time of taking | With immediate
P6-41 Unit mV
effect effect
Sritrfg”eg -10000~10000 Data size 16bit Control mode PST
Initial value 0 Coma’ggggs“on 062AH
AQ direct output 2 . Time of taking | With immediate
P6-42 Unit mV
effect effect
Sritrfg”eg -10000~10000 Data size 16bit Control mode PST

Parameter functions: The voltage desired to be output from AO port.

When P6-35 and P6-36 is set as 8 or 9, and P6-41 (corresponding to 8) and P6-42 (corresponding to 9) are written via communication (or
keyboard input), corresponding AO port will output corresponding voltage for testing of driver output, lines, and integrity of the master.

For example: set P6-35 as 8 and P6-41 via the keyboard or communication as 5,000, and AO1 terminal should output 5 V.

Cautionw When the servo is restarted after power off, these two parameters will be automatically set to zero.

Important:

Parameters of P6-46~P6-85 are used to set virtual terminals.

The virtual terminal is defined as a DI/DO terminal whose parameters can only be modified by means of communication. It is generally
used in combination with a touch screen or other devices. Virtual keys can be established on the touch screen and mapped to the

VDI/VDO terminal of the driver to achieve effects of physical keys.

P6-46

Initial value | 0000000OB | COmmunication 062EH
VDI status selection address
Unit i Time of taking | With immediate
effect effect
S;Ztrfg“eg 0000000B~11111111B Data size 16bit Control mode PST

Parameter functions: Select the VDI (virtual input terminal) usage

*: The letter B at the end of the number means the parameter value is expressed in binary, and shall be noted upon communication.

When bitX=0, it means whether the VDI terminal corresponding to this bit is valid depends on the value of P6-55. For example, if P6-
46=11111110 and P6-47 is set to 2, then when P6-55 bit0=1, VDI1 is valid and corresponding function is ALM-RST.

When bitX=1, it means the function of the VDI terminal corresponding to this bit depends on the status of corresponding VDOX.
For example, if P6-46=00000010 and P6-48 is set to 2, then when VDO?2 is valid, VDI2 is valid and corresponding function is ALM-RST.
For example, if P6-46=00000100 and P6-49 is set to 2, then when VDO3 is valid, VDI3 is valid and corresponding function is ALM-RST.

Initial value 0 Coma“(}é‘:‘e'gsa“o” 062FH
VDI1 function selection Time of takin Taking effect
P6-47 Unit - g upon power-on
effect .
again
Setting 0~99 Data size 16bit Control mode PST
range
Initial value 0 Communication  0630H
VDI2 function selection Ti . Taking effect
- ; ) ime of taking i
P6-48 Unit upon power-on
effect .
again
Setting 0~99 Data size 16bit Control mode PST
range
Initial value 0 Communication|  o631H
VDI3 function selection . . Taking effect
- ; ) Time of taking §
P6-49 Unit upon power-on
effect .
again
Setting 0~99 Data size 16bit Control mode PST
range
Initial value 0 Communication | 3o,
address
VDI4 f i lecti . . i
P6-50 unction selection Ui ] Time of taking uTzIr(]mg Ve\z;fre_((:)tn
effect pon pov
again
Setting 0~99 Data size 16bit Control mode PST
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range |
Initial value 0 Communication | a5
address
VDI5 function selection . . Taking effect
. Time of taking
P6-51 Unit - upon power-on
effect .
again
Setting 0~99 Data size 16bit Control mode PST
range
Initial value 0 Communication | 53y
address
VDI6 function selection . . Taking effect
. Time of taking
P6-52 Unit - upon power-on
effect .
again
Setting 0~99 Data size 16bit Control mode PST
range
Initial value 0 Communication 0635H
address
VDI7 function selection . . Taking effect
. Time of taking
P6-53 Unit - upon power-on
effect .
again
Setting 0~99 Data size 16bit Control mode PST
range
Initial value 0 Communication | 34
address
VDI8 function selection . . i
P6-54 Unit - Time of taking quilr(ll Bgv?/fefregtn
effect .
again
Setting 0~99 Data size 16bit Control mode PST
range

Parameter functions: Set functions of terminals VDI1~VDI8; see Table 7-5.

Set corresponding functions of 8 VDIs; other logic relations are the same with DI terminals.
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Initial value | 00000000 | COMMunication 0637H

VDI input control address
P . Time of taking | With immediate
P6-55 Unit -
effect effect
Setting . .
range 00000000B~11111111B Data size 16bit Control mode PST

Parameter functions: Activate a VDI terminal
*: The letter B at the end of the number means the parameter value is expressed in binary, and shall be noted upon communication.
When bitX=1, it means the VDI terminal corresponding to this bit is valid, and the function corresponding to this VDI terminal is activated.

Cautions= 1. When the servo is restarted after power off, this parameter will be automatically set to zero.

Communication

Initial value 00000000B 0638H
VDI input status address
P . Time of taking Read-only
P6-56 Unit -
effect parameter
Sritrfg”eg 00000000B~11111111B Data size 16bit Control mode PST
Parameter functions: Check the VDI terminal status
*: The letter B at the end of the number means the parameter value is expressed in binary, and shall be noted upon communication.
When bitX=1, it means the VDI terminal corresponding to this bit is valid.
Initial value 0 Communication 0639H
address
VDOL function selection Time of takin Taking effect
P6-57 Unit - offect g upon power-on
again
Setting 0~99 Data size 16bit Control mode PST
range
. Communication
Initial value 0 address 063AH
VDO?2 function selection Time of takin Taking effect
P6-58 Unit - offect g upon power-on
again
Setting 0~99 Data size 16bit Control mode PST
range
P6-59 VDO3 function selection Initial value 0 Communication 063BH
address
. Time of taking Taking effect
Unit - offect upon power-on
again
Setting 0~99 Data size 16bit Control mode PST
range
P6-60 VDO4 function selection Initial value 0 Communication 063CH
address
Unit ) Time of taking Cannot be
effect modified
Setting 0~99 Data size 16bit Control mode PST
range
P6-61 VDOS5 function selection Initial value 1 Communication 063DH
address
. Time of taking Taking effect
Unit - offect upon power-on
again
Setting 0~99 Data size 16bit Control mode PST
range
P6-62 VDOG6 function selection Initial value 0 Communication 063EH
address
. Time of taking Taking effect
Unit - offect upon power-on
again
Setting 0~99 Data size 16bit Control mode PST
range
P6-63 VDO?7 function selection Initial value 8 Communication 063FH
address
. Time of taking Taking effect
Unit - offect upon power-on
again
Setting 0~99 Data size 16bit Control mode PST
range
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Communication

P6-64 VDOS8 function selection Initial value 0 0640H
address
Unit ) Time of taking Cannot be
effect modified
Setting 0~99 Data size 16bit Control mode PST
range
Parameter functions: Set the event corresponding to each VDO; see Table 7-6.
When corresponding event occurs, output of the VDO terminal set to corresponding event is valid.
Initial value 0 Comaggpésstlon 0641H
VDOL1 valid delay . Time of taking | With immediate
P6-65 Unit ms
effect effect
Setting 0~65535 Data size 16bit Control mode PST
range
Initial value 0 Comaggpésstlon 0642H
VDOL1 invalid delay . Time of taking | With immediate
P6-66 Unit ms
effect effect
Srztr?gneg 0~65535 Data size 16bit Control mode PST
Initial value 0 Comargéjpe:s:tlon 0643H
VDO2 valid delay . Time of taking | With immediate
P6-67 Unit ms
effect effect
Srztr?gneg 0~65535 Data size 16bit Control mode PST
Initial value 0 Communication 0644H
VDO2 invalid delay . Time of taking | With immediate
P6-68 Unit ms
effect effect
Srztr?gneg 0~65535 Data size 16bit Control mode PST
Initial value 0 Coma'gé‘:‘efsat'o” 0645H
VDO3 valid delay . Time of taking | With immediate
P6-69 Unit ms
effect effect
izt;;neg 0~65535 Data size 16bit Control mode PST
Initial value 0 Commumcation 0646H
VDOg invalid delay . Time of taking | With immediate
P6-70 Unit ms
effect effect
izt;;neg 0~65535 Data size 16bit Control mode PST
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Initial value 0 Communication 0647H
VDO4 valid delay . Time of taking | With immediate
P6-71 Unit ms
effect effect
Setting 0~65535 Data size 16bit Control mode PST
range
Initial value 0 Communication | - gg gy,
VDO4 invalid delay . Time of taking | With immediate
P6-72 Unit ms
effect effect
Setting 0~65535 Data size 16bit Control mode PST
range
Parameter functions: Set the delay time for activation and inactivation of each VDO.
See the description of P6-12~P6-23.
Initial value | 00000000 | COMMmuUmCAion 0649H
Forced output of VDO . Time of taking | With immediate
P6-73 Unit -
effect effect
Setting - - -
range 00000000B~11111111B Data size 16bit Control mode PST
Parameter functions: For forced activation of the VDO terminal.
*: The letter B at the end of the number means the parameter value is expressed in binary, and shall be noted upon communication.
When bitX=1, it means output of the VDO terminal corresponding to this bit is valid.
Cautionw= 1. When the servo is restarted after power off, this parameter will be automatically set to zero.
Initial value | 000000008 | COMmMunication 064AH
address
VDO output status - -
P6-74 Unit i Time of taking Read-only
effect parameter
Setting . .
range 00000000B~11111111B Data size 16bit Control mode PST
Parameter functions: Check the VDI terminal status
*: The letter B at the end of the number means the parameter value is expressed in binary, and shall be noted upon communication.
When bitX=1, it means the VDI terminal corresponding to this bit is valid.
Initial value 0 Communication 064BH
VDI1 valid dela address
Y . Time of taking | With immediate
P6-75 Unit ms
effect effect
Setting 0~65535 Data size 16bit Control mode PST
range
Initial value 0 Communication 064CH
VDI invalid delay address
. Time of taking | With immediate
P6-76 Unit ms
effect effect
Setting 0~65535 Data size 16bit Control mode PST
range
Initial value 0 Communication 064DH
VDI2 valid delay address
. Time of taking | With immediate
P6-77 Unit ms
effect effect
Setting 0~65535 Data size 16bit Control mode PST
range
Initial value 0 Communication 064EH
VDI2 invalid dela address
y . Time of taking | With immediate
P6-78 Unit ms
effect effect
Setting 0~65535 Data size 16bit Control mode PST
range
Initial value 0 Communication 064FH
VDI3 valid dela address
y . Time of taking | With immediate
P6-79 Unit ms
effect effect
Srztrfg”eg 0~65535 Data size 16bit Control mode PST
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Initial value 0 Communication 0650H
VDI3 invalid dela address
y . Time of taking | With immediate
P6-80 Unit ms
effect effect
Setting 0~65535 Data size 16bit Control mode PST
range
Inital value 0 Communication | - gy .
VD14 valid delay . Time of taking | With immediate
P6-81 Unit ms
effect effect
Setting 0~65535 Data size 16bit Control mode PST
range
Initial value 0 Communication 0652H
VDI4 invalid dela address
y . Time of taking | With immediate
P6-82 Unit ms
effect effect
Srztrfg“eg 0~65535 Data size 16bit Control mode PST

Parameter functions: Set the delay time for activation and inactivation of each VDI.

These functions are intended for VDI input. Please refer to P6-86~P6-97.

1: P6-75~P6-82 are intended for virtual terminal VDI instead of actual DI intput terminal.

Cautionw  2: Please use this function with caution, especially for invalid delay of DI, otherwise unexpected results might occur due to
command delay.

P6-83

Initial value | 00000000 | Communication | yepa
address
VDI level logic - . With
Unit - Time of taking immediate
effect
effect
Slrztr:;;;neg 00000000B~11111111B* Data size 16bit Control mode PST
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Initial value 000000008 | COMmunication 0654H
address
VDO level logic . . With
P6-84 Unit - Time of taking immediate
effect
effect
Setting . .
range 00000000B~11111111B* Data size 16bit Control mode PST

Parameter functions: Set the level logic of each VDI and VDO terminal.

*: The letter B at the end of the number means the parameter value is expressed in binary, and shall be noted upon rewriting by communication.
When bitX=1, it means the VDI corresponding to this bit is valid when 0 is written into P6-55 and invalid when 1 is written.

When bitX=1, it means the VDO corresponding to this bit has the P6-74 bit = 0 upon occurrence of an event.

Initial value | 00000008 | COMmUmCAion 0655H
VDO output selection accress
. Time of taking | With immediate
P6-85 Unit -
effect effect
Setting . .
range 0000000B~11111111B Data size 16bit Control mode PST

Parameter functions: Select the VDO (virtual output terminal) usage
*: The letter B at the end of the number means the parameter value is expressed in binary, and shall be noted upon communication.

When bitX=0, it means the status of the VDO terminal corresponding to this bit depends on the function number. For example, if P6-
85=11111110 and P6-57 is set to 1, then VDO1 corresponds to function S-RDY; when an S-RDY event occurs, the VDOL1 is valid.

When bitX=1, it means the status of the VDO terminal corresponding to this bit depends on the DIx status.
For example, if P6-85=00000010, when DI2 is valid, VDO?2 is valid.
For example, if P6-85=00000100, when DI3 is valid, VDO3 is valid.

Initial value 0 Communication 0656H
DI3 valid delay address
P6-86 Unit ms Time of taking | With immediate
effect effect
ﬁztrflgneg 0~65535 Data size 16bit Control mode PST
Initial value 0 Communication 0657H
DI3 invalid dela address
P6-87 Y Unit ms Time of taking | With immediate
effect effect
iztr:;neg 0~65535 Data size 16bit Control mode PST
Initial value 0 Communication 0658H
D14 valid delay address
P6-88 Unit ms Time of taking | With immediate
effect effect
S;trfg“eg 0~65535 Data size 16bit Control mode PST
Initial value 0 Communication 0659H
D14 invalid dela address
P6-89 Y Unit ms Time of taking | With immediate
effect effect
iztr:;neg 0~65535 Data size 16bit Control mode PST
Initial value 0 Communication 065AH
DI5 valid dela address
P6-90 y Unit ms Time of taking | With immediate
effect effect
Srztrf'g”eg 0~65535 Data size 16bit Control mode PST
Initial value 0 Communication 065BH
DI5 invalid dela address
P6-91 Y Unit ms Time of taking | With immediate
effect effect
Srztr:;neg 0~65535 Data size 16bit Control mode PST
Initial value 0 Communication 065CH
D16 valid delay address
P6-92 Unit ms Time of taking | With immediate
effect effect
Setting 0~65535 Data size 16bit Control mode PST
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range |
Initial value 0 Communication 065DH
DI6 invalid dela address
Y . Time of taking | With immediate
P6-93 Unit ms
effect effect
Setting 0~65535 Data size 16bit Control mode PST
range
Initial value 0 Communication 065EH
DI7 valid dela address
y . Time of taking | With immediate
P6-94 Unit ms
effect effect
Setting 0~65535 Data size 16bit Control mode PST
range
Initial value 0 Communication 065FH
D17 invalid dela address
Y . Time of taking | With immediate
P6-95 Unit ms
effect effect
Setting 0~65535 Data size 16bit Control mode PST
range
Initial value 0 Communication 0660H
DI8 valid dela address
y . Time of taking | With immediate
P6-96 Unit ms
effect effect
Setting 0~65535 Data size 16bit Control mode PST
range
Initial value 0 Communication 0661H
DI8 invalid dela address
Y . Time of taking | With immediate
P6-97 Unit ms
effect effect
S;Zt;'gneg 0~65535 Data size 16bit Control mode PST

Parameter functions:

Set the delay time for activation and inactivation of each DI.

191




Technical Manual for EA350 Analog Pulse Type Servo Driver V101

to DI terminal

DI terminal - physical
state Terminal Tem.li.nal.valicl Terminal inactive
mactive | )
Status of command ) é . i Invalid
corresponding Invalid Valid : nvalid
: i

DI valid delay DI invalid delay

|
|

1: P6-86~P6-97 are intended for actual DI input terminal instead of virtual VDI terminal.
Cautionm=  2: Please use this function with caution, especially for invalid delay of DI, otherwise unexpected results might occur due to
command delay.
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8.12 P7-xx communication parameters

Communication

Initial value 1 address -
Modbus communication address setting _ Time of taking | With immediate
pP7-00 Unit -
effect effect
Setting 1~254 Data size 16bit Control mode PST
range
Parameter functions: This device is used as the address of the communication slave station.
. Communication
Initial value 1 address -
Baud rate of Modbus communication _ Time of taking | With immediate
p7-01 Unit -
effect effect
Setting 0~5 Data size 16bit Control mode PST
range
Parameter functions: Set the baud rate for communication of the device
P7-01=0: 4800 bps
P7-01=1: 9600 bps
P7-02=2: 19200 bps
P7-03=3: 38400 bps
P7-04=4: 57600 bps
P7-04=5: 115200 bps
Initial value 0 Communication -
Modbus communication data format address
. Time of taking | With immediate
P7-02 Unit -
effect effect
Setting 0~5 Data size 16bit Control mode PST
range
Parameter functions: Set the communication data format for the device
P7-02=0: No check 1+8+N+1 (1 start bit + 8 data bits + no check bit + 1 stop bit)
P7-02=1: Odd parity check 1+8+0O+1 (1 start bit + 8 data bits + odd parity bit + 1 stop bit)
P7-02=2: Odd parity check 1+8+E+1 (1 start bit + 8 data bits + even parity bit + 1 stop bit)
P7-02=3: No check 1+8+N+2 (1 start bit + 8 data bits + no check bit + 2 stop bits)
P7-02=4: Odd parity check 1+8+0O+2 (1 start bit + 8 data bits + odd parity bit + 2 stop bits)
P7-02=5: Odd parity check 1+8+E+2 (1 start bit + 8 data bits + even parity bit + 2 stop bits)
. Communication
Initial value 2 -
Modbus communication response dela address
P y . Time of taking | With immediate
pP7-03 Unit ms
effect effect
Setting 1~20 Data size 16bit Control mode PST
range

Parameter functions: Set the delay time of communication response
When the device receives a communication command from the upper computer, response will be delayed for

the length of the time.

P7-04

Communication

Parameter storage and return control upon Modbus Initial value 00 address i
communication . Time of taking | With immediate
Unit -
effect effect
S;Z:'g”eg 00B~01B Data size 16bit Control mode PST

Parameter functions:

Bit0=0: Whether data sent to the driver via MODBUS communication will be saved depends on the setting of P7-05.

Bit0=1: Data sent to the driver via MODBUS communication will never be saved.

Bit1=0: Received data is returned upon receipt of a write command via MODBUS communication, and write is executed.

Bitl=1: Received data is not returned upon receipt of a write command via MODBUS communication, and write is executed.

P7-05

Initial value 1 Communication -
Address definition selection upon Modbus address
communication . Time of taking | With immediate
Unit -
effect effect
Setting 0~1 Data size 16bit Control mode PST
range
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Parameter functions:

P7-05=0: If for communication, an address provided in the parameter list of this Manual is used, then the parameter will be written to the RAM
register of the driver, and whether it will take immediate effect will depend on the parameter attribute; the parameter will not be saved upon
power-off. If for communication, an address provided in the parameter list of this Manual + 8000H is used, then the parameter will be written to
EEPROM of the driver and immediately saved; whether it will take immediate effect will depend on the parameter attribute.

P7-05=1: If for communication, an address provided in the parameter list of this Manual + 8000H is used, then the parameter will be written to
the RAM register of the driver, and whether it will take immediate effect will depend on the parameter attribute; the parameter will not be saved
upon power-off. If for communication, an address provided in the parameter list of this Manual is used, then the parameter will be written to
EEPROM of the driver and immediately saved; whether it will take immediate effect will depend on the parameter attribute.
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Effect of P7-04 bit0 and P7-05 settings on the communication address and storage
Function Parameter MODBUS communication address
P7-04 bit0 P7-05 0000H~3FxxH (0000H~3FxxH)+8000H
0 (default value) 1 (default value) Write to EEPROM, and save Write to RAM, without saving
0 0 Write to RAM, without saving Write to EEPROM, and save
1 1 Write to RAM, without saving Write to RAM, without saving
1 0 Write to RAM, without saving Write to RAM, without saving
Initial value 0 Communication| 709,
Status sequence setting for high 32-bit function code address
P7-09 upon Modbus communication Unit ) Time of taking | With immediate
effect effect
Setting 0~3 Data size 16bit Control mode PST
range

Parameter functions: Set the data high/low-position when the upper computer reads/writes a 32-bit function code. In actual applications, if a
16-bit function code reads/writes normally but a 32-bit function code reads/writes abnormally, this parameter needs to be changed.

P7-09=0: For read/write, the low 16 bits are before the high 16 bits
P7-09=1: For read/write, the high 16 bits are before the low 16 bits
P7-09=2: For read, the low 16 bits are before the high 16 bits; for write, the high 16 bits are before the low 16 bits
P7-09=3: For read, the high 16 bits are before the low 16 bits; for write, the low 16 bits are before the high 16 bits

Important: The sequence of high and low bits shall be set with reference to definition by the upper computer. The following shows a
demonstration by reading a 32-bit function code P1-02=1234567 (in hexadecimal 0012 D687H).

. P7-09=0 (default value): The low 16 bits (D687H) are before the high 16 bits (0012H).
Write P1-02 Upper computer sending command: 01 10 01 02 00 02 04 D6 87 00 12 CRCL CRCH
Driver returning command: 01 10 01 02 00 02 CRCL CRCH
Read P1-02 Upper computer sending command: 01 03 01 02 00 02 CRCL CRCH
Driver returning command: 01 03 04 D6 87 00 12 CRCL CRCH
. P7-09=1: The high 16 bits (0012H) are before the low 16 bits (D687H).
Write P1-02 Upper computer sending command: 01 10 01 02 00 02 04 00 12 D6 87 CRCL CRCH
Driver returning command: 01 10 01 02 00 02 CRCL CRCH
Read P1-02 Upper computer sending command: 01 03 01 02 00 02 CRCL CRCH
Driver returning command: 01 03 04 00 12 D6 87 CRCL CRCH

Initial value FFFFH Communication | 7, p,
Source address 1 of Modbus communication mappin address
pping . Time of taking | With immediate
pP7-30 Unit -
effect effect
Setting . .
range 0000H~FFFFH Data size 16bit Control mode PST
Initial value FFFFH Communication 071FH
Target address 1 of Modbus communication mappin address
g ppIng . Time of taking | With immediate
p7-31 Unit -
effect effect
Srztr:;”eg 0000H~FFFFH Data size 16bit Control mode PST

Parameter functions: It is used for address mapping upon Modbus communication, and totally 10 groups of 16-bit parameters can be mapped
(5 groups of 32-bit parameters). Two examples are given below for demonstration.

Example 1: P7-30 = 7654H, P7-31 = 2000H (d0-00 communication address).

When the address received by the driver is the original address (7654H), it will be processed by the program as a target address (2000H), i.e.
actually the operation is made to the d0-00 function code.

Example 2: P7-32 = 7655H, P7-33 = 8906H (P9-06 communication address 1 + 8000H); P7-34 = 7656H, P7-34 = 8907H (P9-06
communication address 2 + 8000H). When the upper computer operates two consecutive addresses with 7655H as the starting address, it is
equivalent to an operation to P9-06; in case of a write operation, data will not be saved to EEPROM in default.

Example 3: Based on settings in examples 1 and 2, the upper computer can realize read/write operations to non-consecutive addresses by using
1 command (mapping of the initial address is required). Namely, when the upper computer reads 3 addresses starting from 7654H, the driver will
return values of parameters d0-00 (16-bit) and P9-06 (32-bit).

1. The target address requires corresponding actual parameter; otherwise an error may occur upon communication;

2. Address mapping of a 32-bit parameter requires space of two consecutive groups;

3. When 0x03/0x10 reads/writes n consecutive addresses, if the starting address has been mapped, then the remaining (n-1)
addresses also require mapping, and target addresses of mapping can be non-consecutive.

Cautionw
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8.13 P8-xx Expanded function parameters

Communication

Initial value 100 address 0800H
JOG speed . Time of taking | With immediate
P8-00 Unit rpm offect effect
Setting 0~6000 Data size 16bit Control mode PST
range
Initial value 200 Coma’gt‘;;:g:t'on 0801H
JOG acceleration and deceleration time Time of taking | With immediate
P8-01 Unit ms offect g offect
Srztr:'g”eg 1~65535 Data size 16bit Control mode PST

Parameter functions: Set the motor speed and acceleration/deceleration time upon jog; the reference acceleration/deceleration time is the time
required for the motor to accelerate from speed 0O to the rated speed or to decelerate from the rated speed to speed 0.

Jog of the driver can be realized through the function parameter AF-02 or through the DI terminal set to JOG-P or JOG-N.

Jog operation through the function parameter AF-02 is available only when the servo is OFF, while jog operation through the DI
terminal is available whether the servo is OFF or ON.

Execution of the jog command:

JOG terminal turning from OFF—ON and then

Original status maintaining the state

JOG terminal turning from ON—OFF

Run according to P8-01 to the speed set by P8-00, and | Decelerate according to P8-01 to speed O, and restore the

Motor static then continue running original control mode

Clear stranded pulses; start with the current speed and run | Restore running in the position mode from the moment when
according to P8-01 to the speed set by P8-00, and continue | the JOG command becomes invalid, and start receiving
running. command pulses.

Position mode of
pulse command

Clear stranded pulses; start with the current speed and run | Restore the multi-segment position mode, and run remaining

Multi-segment according to P8-01 to the speed set by P8-00, and continue | pulse commands of the current segment (stranded pulses that

position mode

running. have been cleared will no longer be executed)
Run according to P8-01 to the speed set by P8-00, and | Accelerate according to P2-04 or decelerate according to P2-
Speed mode - . 2.
then continue running 05 to the speed specified by the current speed command.
T Run according to P8-01 from the current speed to the | Restore the torque mode, and run according to the current
orque mode ; 8
speed set by P8-00, and continue running torque command
Initial value 50 Communication | ;a4
Self-learning torque for offline inertia identification address
g torq Unit % Time of taking | With immediate
P8-2 0 effect effect
Srgtr:;neg 10~200 Data size 16bit Control mode PST

Parameter functions: The percentage of the motor output torque to the motor rated torque upon offline learning of the load inertia ratio.

A larger set value may cause greater mechanical shock, but lead to shorter identification time and fewer revolutions required of the motor. The
value shall be properly set based on conditions of the machine.

.. Communication
Maximum number of revolutions and travel coefficient Initial value 2010 address 0803H
for offline inertia identification . Time of taking | With immediate
P8-03 Unit rev
effect effect
Srgtrfgneg 0001~2020 Data size 16bit Control mode PST

Parameter functions: Set the maximum number of revolutions and travel coefficient permitted for offline inertia identification

Tens and ones places: Set the maximum number of revolutions permitted for offline inertia identification. If the system inertia has not been
successfully identified when the motor has rotated by the number of revolutions, or the motor cannot rotate to the number of revolutions during

s
inertia identification, an ALOCE alarm will occur.

Thousands and hundreds places: Set the travel coefficient permitted for offline inertia identification. A larger set value means a greater number
of motor revolutions during identification, but the number of revolutions will not exceed the maximum number of revolutions set by the tens and
ones places.

The travel coefficient defines the rotating speed range for inertia identification. It shall be set based on the rigidity of the load transmission
system. In case of a device with low rigidity (for example upon belt transmission), a smaller travel coefficient may cause larger deviation of the
identification result. In case of a device with low rigidity (for example upon coupler transmission), the value of the travel coefficient has little
effect on the identification result.

Cautionm= When the system inertia cannot be successfully identified but more revolutions of the motor are permitted according to the
mechanical conditions, it is required to set a greater value of the combination of the tens and ones places.
When the system inertia cannot be successfully identified and more revolutions of the motor are not permitted according to the
mechanical conditions, the set value of P8-02 shall be added.
If the system inertia still cannot be successfully identified by the two methods above, it is required to reduce the set value of the
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combination of the thousands and hundreds places.
See section 6.6 for details.
Initial value 32767 Communication| — gq5
Upper limit for revolutions of absolute type encoder address
. Time of taking | With immediate
P8-05 Unit rev
effect effect
Setting 1~32767 Data size 16bit Control mode PST
range

Parameter functions: Set the upper limit for revolutions of the absolute type encoder

If the number of revolutions of the absolute type encoder is a positive number exceeding the set value, and the current command is in the
forward direction, it shall be processed as a forward overrun. If the LED shows #-ot, WARN terminal output is valid; if the number of
revolutions is a negative value exceeding the setting, and the current command is in the reverse direction, it shall be processed as a reverse

overrun. If the LED shows n—a& | the WARN terminal output is valid.

P8-06

Initial value 0 Communication | ;g4
address
Selection of the usage for absolute type encoder Ui _ Time of taking uTzI;mg v(\e/];fi((;ntn
effect pon pov
again
Setting 0~1 Data size 16bit Control mode PST
range

Parameter functions: Select the usage of the absolute type encoder

P8-06=0: Used as an incremental encoder
P8-06=1: Used as an absolute type encoder
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Initial value 0 Communication | g7,
Fan control address
. Time of taking | With immediate
pP8-07 Unit -
effect effect
Setting 0~2 Data size 16bit Control mode PST
range

Parameter functions: Control running of the driver cooling fan
P8-07=0: The cooling fan of the driver runs when the servo activation is ON and a warning/alarm occurs
P8-07=1: The cooling fan of the driver starts to run immediately after power on

P8-07=2: After power-on of the driver, the cooling fan will start to run when the detected radiator temperature of the driver exceeds 50°C, and
stop running when the temperature falls below 40°C.

Initial value 80 Communication | gy,
Driver overload warning threshold address
g . Time of taking | With immediate
P8-08 Unit %
effect effect
Setting 20~100 Data size 16bit Control mode PST
range

Parameter functions: Set the threshold for driver overload warning based on the rated output current of the driver.

The driver has an overload protection function, which will start to generate overload curves according to 100% rated current of the driver;
however, in this case, it will not directly enter the alarm state. This parameter can be used to set the threshold for overload warning of the driver;

once the detected driver overload exceeds this set value, a driver overload warning ALEDY will be given, but the driver will not stop running.

Initial value 80 Communication|  0gogH
Motor overload warning threshold - - — -
P8-09 Unit % Tlmi?f;?kmg With éﬁgfdlate
Setting 20~100 Data size 16bit Control mode PST
range

Parameter functions: Set the threshold for servo motor overload warning based on the rated current of the servo driver.
The driver has a function to protect the motor against overloading; the function will start to generate overload curves according to 100% rated
current of the servo motor; in this case, the driver will directly enter the alarm state. This parameter can be used to set the threshold for motor

overload warning. Once the detected motor overload exceeds this set value, a motor overload warning ALEDT will be given, but the motor will
not stop running.

Initial value 50 Communication| g0,
Braking resistance settin address
9 g . Time of taking | With immediate
P8-10 Unit Q
effect effect
S}Ztr:;;neg 20~30000 Data size 16bit Control mode PST

Parameter functions: Set resistance of a braking resistor. It cannot be changed when a built-in braking resistor is used.

When an external braking resistor is used, setting shall be performed based on the actual resistance; besides, the resistance of the braking resistor
shall not be less than that provided in section 2.7.1.

Initial value 100 Communication| g0
Braking resistor power settin address
g P g . Time of taking | With immediate
P8-11 Unit w
effect effect
Sg:g”eg 10~30000 Data size 16bit Control mode PST

Parameter functions: Set power of a braking resistor. It cannot be changed when a built-in braking resistor is used.

Setting shall be made based on the actual power of the external braking resistor. Incorrect setting may cause damage to the resistor due to
Rkl
overheat or result in frequent "™ " alarm of the driver.

Initial value 30 Communication| g5y
Brake duty cycle address
y ey . Time of taking | With immediate
P8-12 Unit %
effect effect
Setting 0~100 Data size 16bit Control mode PST
range

Parameter functions: Duty cycle of the brake pipe upon braking
When P8-12 is set to 100, the brake duty cycle is 100%; namely, the brake pipe is fully open during braking;
When P8-12 is set to 0, the brake duty cycle is 0%; namely, the brake pipe is fully closed during braking (no braking resistor is used).

[ I
Generally this parameter requires no adjustment. If during running, the ALOGL alarm is prone to occur, the user may set an appropriately
larger value.
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Communication

Initial value 40 080DH
address
Braking resistor derating percentage _ Time of taking Taking effect
P8-13 Unit % upon power-on
effect -
again
Setting 1~100 Data size 16bit Control mode PST
range

Parameter functions: Set the derating of a braking resistor. It cannot be changed when a built-in braking resistor is used.

This parameter is intended to prevent damage of the braking resistor due to overheating. When an external braking resistor is used, if the resistor
can withstand the power set by P8-11 for a long time, then the parameter can be set to 100; otherwise the setting shall be derated based on the

actual conditions of the braking resistor.

Communication

Initial value 150.0 address 080EH
Minimum load for judgment of motor locked-rotor _ Time of taking | With immediate
P8-14 Unit %
effect effect
Sritr:'g”eg 10.0~250.0 Data size 16bit Control mode PST

Parameter functions: Set the minimum output torque for motor locked rotor judgment.

When rotor locking occurs during running of the motor due to mechanical reasons, the motor will continue output according to settings of P0-06
and P0-07 as the motor speed fails to reach the command value. As the motor does not rotate, this will cause heating of the driver and the motor,

and further result in damage.

The driver is provided with a motor locked rotor protection function to solve this problem.

Logic for locked-rotor judgment:
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The speed

command is far

greater than P3-
13

The motor
speed is lower
than P8-15

The output torque
i3 greater than
P8-14

The lasting time
is greater than
P&-16

Driver running

Continue output according to
the current torque command

Overlead
s o R e
satisfied?
Initial value 0 Communication | ogorH
Rotating speed for judgment of motor locked-rotor _ Time of taking | With immediate
P8-15 Unit rpm
effect effect
Srztr:'gneg 0~500 Data size 16bit Control mode PST

Parameter functions: Set the maximum motor speed for judging whether the motor has a locked motor when locked-rotor protection of the
motor is activated.

When P8-15=0, the locked-rotor judgment function is off.

Initial value 100 Coma'gé‘ggsat'o” 0810H

Locked-rotor judgment time for motor Time of aking | With immediate
P8-16 Unit ms oot 9 offoct
Srztr?gneg 10~3000 Data size 16bit Control mode PST

Parameter functions: Set the lasting period for judging whether the motor has a locked motor when locked-rotor protection of the motor is
activated.

Initial value 100.0 Communication 0811H
L address
Locked-rotor torque limit for motor - - — -
. Time of taking | With immediate
P8-17 Unit %
effect effect
Srgtr:;neg 0.0~150.0 Data size 16bit Control mode PST

Parameter functions: Set the maximum torque of the motor in the locked rotor state when locked-rotor protection of the motor is activated.

Initial value 000100B Communication 0812H
Function switch 1 address
. Time of taking | With immediate
P8-18 Unit -
effect effect
Srztr:;”eg 000000B~111111B Data size 16bit Control mode PST

Parameter functions:

«C3

LrJ' bitX=0: Function OFF
¥  bitX=1: Function ON

e

nr
oy
YV ¥

B

P8-18 bit0: Torque limit function upon voltage drop of the main circuit
bit0=0: Turn off the torque limit function upon voltage drop of the main circuit, when P8-22 and P8-23 are invalid

bit0=1: Turn on the torque limit function upon voltage drop of the main circuit; when the bus voltage is detected to be lower than 80% of the
rated value, the output torque of the motor will be limited to the value set by P8-22. This function can be used in combination with the

instantaneous outage holding function to keep the motor running when voltage drop of the power source occurs, so as to prevent shutdown due
to alarm.

200




Technical Manual for EA350 Analog Pulse Type Servo Driver

V101

Time for cutoff of the main circuit power

Y

A

Input power of the
main circuit

Delay the bus voltage drop of the main circuit

When power of the main eircuit is
restored, the bus voltage of the

310 by limiting the tor
Bus voltage of the ¥ mihmg e torte
main circuit 250 , -1 -
Start of torque limiting i s
] main cireuit will rise
Torque limit

P8-22 setting

P8-23

|

0):

P8-18 bitl: Instantaneous power outage holding function
bit1=0: Turn off the instantaneous power outage holding function

bit1=1: Turn on the instantaneous outage holding function; it will turn on the outage detection function in default, and shield the AL.& ' alarm

within the time set by P8-24.

When this function is enabled, even if the main circuit of the driver is out of power, the motor can remain powered on (servo ON) within the

time set by P8-24.

When the duration of instantaneous outage is shorter than the value set by P8-24, the motor will remain powered on; otherwise when the
duration is greater than the set value, the motor will be powered off, and the driver will be subject to ALL id or ALOOA alarms.
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Power source of Power source of

main circuit mai circuit i '
Duration of mstantaneous outage = P3-24 Duration of mstantaneous
- outage>P8-14

| P8-24 _
Motorpowered on -QH—_H Mot ’ Motorpowered on -— Power cutoff

Motorpowered on - — i lotor powersd on 1

T S } _

Contmue powersupply to the motor . Driver alarm
Occurrence of mstantaneons Occurrence of instantaneous I{
outa ge outage

When the value set by P8-24 > the duration of instantaneous When the value set by P8-24 < the duration of

outage instantaneous outage

Cautionw 1: For vertical shaft applications, it is not recommended to use this function, as it may result in a fall. (If this function is
enabled when a DO terminal is set to BK, reconnection of the control power will cause an FLOOS alarm)
2: When this function is enabled, it is also recommended to enable the torque limit function upon voltage drop of the main
circuit and set a proper value for P8-22.
3: The servo control power holds for about 80ms. If the control circuit power cannot continue power supply upon
instantaneous outage, it will be handled as a general power cutoff, and the P8-24 setting is invalid.

The holding time of instantaneous outage may differ with the output of a servo unit. If the servo motor is highly loaded or has an ALDDA
alarm during instantaneous outage, this function is invalid.

P8-18 bit2: Power failure detection function (associated with bit 1)
bit2=0 and bit1=0: Turn off the power failure detection function, and power failure of the main circuit will no longer be detected.

In case of a vertical shaft application, it is required to turn on the power failure detection function; otherwise the holding brake cannot be
immediately closed upon power failure of the main circuit

bit2=1: Turn on the power failure detection function.

If the instantaneous outage holding function is not enabled at the same time, then an AL.J id alarm will occur immediately upon power failure
of the main circuit.

P8-18 bit3: Position judgment reference switching

Bit 3 = 0: Command unit-based position judgment

The command unit is the unit of 1 pulse input from the upper device (including group P9 multi-segment position).

bit3=1: Encoder unit based position judgment

The encoder unit is the unit of 1 pulse fed back from the motor encoder. Encoder unit = command unit xelectronic gear ratio
For example, the default state upon use of a motor with a 17-bit encoder:

As the electronic gear ratio =131072/10000, the encoder unit = command unit x131072/10000

Cautione Settings of these four parameters are subject to this function: P1-18 position deviation following warning, P1-20 position
deviation following alarm, P1-23 positioning approach width, P1-24 positioning completion width, and d0-10 position
deviation.

P8-18 bit4: Reverse direction of speed command (speed mode)

bit4=0: In case of a positive speed command, the motor rotates forward (forward direction is defined by P0-01).
bit4=1: In case of a negative speed command, the motor rotates forward (forward direction is defined by P0-01).
P8-18 bit5: reserved by vendor

Initial value 000B Communication 0813H
Function switch 2 address
. Time of taking | With immediate
P8-19 Unit -
effect effect
S;i:'g”eg 000B~111B Data size 16bit Control mode PST

Parameter functions:
P8-19 bit0: Zero servo switch upon activation OFF

bit0=0: When activation is set OFF, if P0-09 > P0-17, the motor will enter the zero servo state within the time set by P0.09-P0.17 (see
description of P0-08 bit0=1);

bit0=1: When the activation is set OFF, even if P0-09 > P0-17, the servo will not enter the zero servo state; when it decelerate to speed zero, the
motor enters the free state.

P8-19 bitl: Runaway detection function switch
bit1=0: Turn on the runaway detection function;
bit1=1: Turn off the runaway detection function.

Runaway detection is used to prevent runaway resulted from possible speed feedforward/feedback upon incorrect UVW

Caution= connection. It cannot be used when a vertical shaft and the motor may be dragged reversely.
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P8-19 bit2: Automatic restoration upon under-voltage of the encoder battery

bit2=0: When an absolute encoder is used, if an ALd i7" alarm occurs due to under-voltage of the encoder battery, the ALl {7 alarm will be
automatically reset when the encoder is powered on again after replacement of the battery;

bit2=1: AL A alarm can only be reset by setting AF-16 to 1 or 2 (clear encoder fault information).
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Initial value 50.0 Communication| 5,4,
Torque limit upon voltage drop of the main circuit address
q P g P . Time of taking | With immediate
p8-22 Unit ms
effect effect
Sritr:'g”eg 1.0~100.0 Data size 16bit Control mode PST

Parameter functions: Set the output torque limit of the motor when the DC bus voltage of the driver is lower than 80%.
See P8-18 bit0 for details.

Communication

Lifting time of torque limit upon voltage drop of the Initial value 100 address 0817H

P8-23 main circuit Unit ms Time of taking | With immediate
effect effect
Sritr:lgneg 10~1000 Data size 16bit Control mode PST

Parameter functions: When the independent circuit voltage restores to 90% of the rated voltage, the torque limit starts to restore the original
value within this time.

See P8-18 bit0 for details.

Initial value 100 Coma'gé‘ggsat'o” 0818H

Instantaneous outage holding time Time of taking | With immediate
P8-24 Unit ms oot g offoct
Srztrtllgneg 10~1000 Data size 16bit Control mode PST

Parameter functions: Time for the motor to remain powered on after instantaneous outage of the main circuit.
See P8-18 bitl for details.

Initial value 100.0 Communication | ;51
External torque limit address
q . Time of taking | With immediate
pP8-25 Unit %
effect effect
Srztrtllgneg 0.0~500.0 Data size 16bit Control mode PST

Parameter functions: Set the external torque limit, with the rated torque of the motor as reference.

When the DI terminal set to TL2 function is valid, the output torque limit of the motor set according to P8-26 will transition smoothly to the set
value of this parameter and remain at the value until the TL2 terminal goes invalid.

When the TL2 terminal goes invalid, the output torque value of the motor is set according to P8-27. It will transition smoothly to the torque limit
source value set by P0-05.

TL2 . :
o Invalid Invalid
Terminal status Valid
Source value |
defined by P0-05 | Source value defined by P0-05
Torque limit value .
Slope set by P8- A P8-15 setting Slope set by P8-

26 %/ms 27 %/ms

(0 o e e

1: The external torque limit is valid in both forward and reverse directions

Caution=- 2: Generally, the set value of P8-25 shall be smaller than P0-06 and P0-07, but it can also be greater.
Initial value 300.0 Communication | 4g9 a4
External torque limit switching rate 1 address
q g . Time of taking | With immediate
P8-26 Unit %/ms
effect effect
Sr':ltr%”eg 0.1~500.0 Data size 16bit Control mode PST

Parameter functions: When the TL2 terminal is valid, the output torque value of the motor will change by this slope to the set value of P8-25.
The change of torque limit per millisecond corresponds to the rated torque percentage of the motor.

P8-27 External torque limit switching rate 2 Initial value 300.0 Comaggrr:;:stlon 081BH
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Unit

%/ms

Time of taking
effect

With immediate
effect

Setting
range

0.1~500.0

Data size

16bit

Control mode

PST

Parameter functions: When the TL2 terminal is invalid, the output torque value of the motor will change by this slope to the set source value of

P0O-05.

The change of torque limit per millisecond corresponds to the rated torque percentage of the motor.

. Communication
When the external torque limit is valid, the position Initial value 0 address 081CH
deviation warning detection option is shielded . Time of taking | With immediate
P8-28 Unit -
effect effect
Setting 0~1 Data size 16bit Control mode PST
range

Parameter functions: Select whether to pause excessive position deviation detection when the TL2 terminal is valid and the motor output
torque is limited to the set value of P8-25.

P8-28=0: Continue excessive position deviation detection when the TL2 terminal is valid;

P8-28=1: Pause excessive position deviation detection when the TL2 terminal is valid.
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Communication

When the external torque limit becomes invalid, alarm Initial value 10000 address 081DH

P8-29 shielding inactivation is delayed Unit ms Time of taking | With immediate
effect effect
Srit;'g”eg 1~10000 Data size 16bit Control mode PST

Parameter functions: When P8-28=1, set the delay for restoration of excessive position deviation detection when the TL2 terminal turns from
valid to invalid.
If P1-20 is set to a small value, the TL2 terminal is valid, the motor is in the locked rotor state, and the driver continuously receives command
pulses, then when the TL2 terminal goes invalid, the device may immediately detects an excessive position deviation alarm. A delay can be set
by this parameter to allow the motor to run, so as to reduce the position deviation and avoid immediate occurrence of an excessive position
deviation alarm.

Initial value 0 Communication | ggpyy
P8-36 Speed DO judgment selection Unit ) Time of taking | With immediate
effect effect
Setting 0~3 Data size 16bit Control mode PST
range

Parameter functions: Set the condition for SPD_P judgment of the DO terminal.
P8-36=0: Setting 1 > speed > setting 2
When the motor speed enters the (setting 2, setting 1) interval, the SPD_P function of the DO terminal is valid;
When the motor speed > (setting 1 + 10), or motor speed < (setting 2 - 10), SPD_P is invalid.
Speed, rpm

Setting 1 +10
Setting 1

Time
Setting 2

Setting 2-10

DO|[_ON OFF ON | OFF ON

Upon going from invalid to valid, there is no hysteresis judgment; upon going from valid to invalid, there is 10rpm

Cautions= hysteresis. During hysteresis, output continues.

P8-36=1: Speed > setting 1, or speed < setting 2
When the motor speed > setting 1 or < setting 2, the SPD_P function of the DO terminal is valid;
When the motor speed enters the (setting 2 + 10, setting 1 - 10) interval, the SPD_P function is invalid.

Speed. rpm
Setting 1 +10
Setting 1
Setting 1-10

Setting 2+10 Time

Setting 2
Setting 2-10

DO|orr ON ON OFF

1. Upon going from invalid to valid, there is no hysteresis judgment; upon going from valid to invalid, there is 10rpm
Cautionw-  hysteresis. During hysteresis, output continues.
2. When setting parameters, make sure “setting 2 +10 < setting 1 - 10”.

P8-36=2: Speed > setting 1
When the motor speed > setting 1, the SPD_P function of the DO terminal is valid;
When the motor speed < (setting 1 - 10), SPD_P is invalid.
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Speed, rpm
Setting 1 +10
Setting 1
Setting 1-10

Setting 2
Setting 2-10

Do

OFF

ON

Time

OFF

Cautionw

Upon going from invalid to valid, there is no hysteresis judgment; upon going from valid to invalid, there is 10rpm
hysteresis. During hysteresis, output continues.
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P8-36=3: speed < setting 2
When the motor speed < setting 2, the SPD_P function of the DO terminal is valid;
When the motor speed > (setting 2 + 10), SPD_P is invalid.

Speed, rpm
Setting 1 +10f\
Setting 1

\

Setting 2+10) \ ~~ Time
Setting 2
Setting 2-10|
OFF ON [oFF

DO

Upon going from invalid to valid, there is no hysteresis judgment; upon going from valid to invalid, there is 10rpm

Cautionsr hysteresis. During hysteresis, output continues.
Initial value 100 Communication | 4go5yy
Speed DO judgment setting 1 address
Pg-37 P judg g Unit rom Time of taking | With immediate
P effect effect
Srit;g”eg ~10000~10000 Data size 16bit Control mode PST
Initial value 100 Commumeation | og26H
Speed DO judgment setting 2 . Time of taking | With immediate
P8-38 Unit rpm
effect effect
Sritrf;”eg -10000~10000 Data size 16bit Control mode PST
Parameter functions: Set the value for speed DO judgment. See P8-36 for details.
Cautione 1. Note that there may be 10rpm hysteresis if judgment is performed on a boundary point.
utl 2. When setting 1 and setting 2 are both used in judgment, make sure “setting 1 > setting 2!
Initial value 0 Communication | ;a5
Torque DO judgment selection address
q Judg . Time of taking | With immediate
P8-39 Unit -
effect effect
Setting 0~3 Data size 16bit Control mode PST
range

Parameter functions: Set the condition for TRQ_P judgment of the DO terminal. Here “torque” actually refers to the “torque percentage”, i.e.

“load rate”.

P8-39=0: Setting 1 > torque > setting 2
When the motor torque enters the (setting 2, setting 1) interval, the TRQ_P function of the DO terminal is valid;

When the motor torque > (setting 1 + 3.0), or motor torque < (setting 2 - 3.0), TRQ_P is invalid.

Torque %
Setting 1+3.0
Setting 1

N\

\

Setting 2
Setting 2-3.0,

DO| on

N

OFF

ON OFF

/ Time

ON

Cautionw-

Upon going from invalid to valid, there is no hysteresis judgment; upon going from valid to invalid, there is 3.0%
hysteresis. During hysteresis, output continues.

P8-39=1: Torque > setting 1, or torque < setting 2

When the motor torque > setting 1, or the motor torque < setting 2, the TRQ_P function of the DO terminal is valid;
When the motor torque falls within the (setting 2 + 3.0, setting 1 - 3.0) interval, TRQ_P is invalid.
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Torque %
Setting 1+3.0 j/—\
Setting 1

Setting 1-3.0) "}

Setting 243 0 \\ ~" Time
Setting 2 A
Setting 2-3.0 \ -~
i DF .
DO | OFF ON ON OFF

1. Upon going from invalid to valid, there is no hysteresis judgment; upon going from valid to invalid, there is 3.0%
Cautionm hysteresis. During hysteresis, output continues.
2. When setting parameters, make sure “setting 2 +3.0 < setting 1 - 3.0”.
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P8-39=2: Torque > setting 1
When the motor torque > setting 1, the TRQ_P function of the DO terminal is valid;
When the motor torque < (setting 1 - 3.0), TRQ_P is invalid.

Torque %
Setting 1+3.0

Setting 1
Setting 1-3.0 [

Setting 2
Setting 2-3.0

DO OFF ON

Time

OFF

Cautionw

Upon going from invalid to valid, there is no hysteresis judgment; upon going from valid to invalid, there is 3.0%
hysteresis. During hysteresis, output continues.

P8-39=3: torque < setting 2
When the motor torque < setting 2, the TRQ_P function of the DO terminal is valid;
When the motor torque > (setting 2 + 3.0), TRQ_P is invalid.

Torque %
Setting 1+3.0
Setting 1

Setting 2+3.0
Setting 2

/ Time

Setting 2-3.0

DO OFF

ON

OFF

Upon going from invalid to valid, there is no hysteresis judgment; upon going from valid to invalid, there is 3.0%

Cautions= hysteresis. During hysteresis, output continues.
Initial value 100.0 Commumcation | og2gH
Torque DO judgment setting 1 . Time of taking | With immediate
P8-40 Unit %
effect effect
Sg:;”eg -500.0~500.0 Data size 16bit Control mode PST
Initial value -100.0 Coma“(}g:‘e'gsa“o” 0829H
Torque DO judgment setting 2 . Time of taking | With immediate
P8-41 Unit %
effect effect
Srgtrflgneg -500.0~500.0 Data size 16bit Control mode PST
Parameter functions: Set the value for torque DO judgment. See P8-39 for details.
Cautions 1. Note that there may be 3.0% hysteresis if judgment is performed on a boundary point.
2. When setting 1 and setting 2 are both used in judgment, make sure “setting 1 > setting 2”!
Initial value 0.000 Communication|  og2aH
Mechanical transmission ratio upon GBK detection _ Time of taking | With immediate
P8-42 Unit mm
effect effect
Sritr:;neg 0.000~65.535 Data size 16bit Control mode PST

Parameter functions: Set the displacement distance corresponding to one revolution of the motor when the DI terminal triggers function No. 34

(GBK function).
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If this parameter is 0.000, then the displayed value of parameter d0-62 is the count of detected encoder
pulses.

If this parameter is not 0.000, then the displayed value of parameter d0-62 is the displacement distance
obtained through transmission ratio calculation.

Usage of the GBK function:
Device as shown in the right figure.

First, determine the mechanical origin. The mechanical origin can be determined by homing, or the motor
position upon power-on of the servo system can be taken as the mechanical origin.

After the GBK terminal is triggered, the motor runs forward; when motor locked rotor is detected, the
count of encoder pulses generated by running of the motor (or displacement distance) will be written to
d0-62; then the motor will automatically return to the mechanical origin and wait for the next GBK
command.

The GBK is triggered by the rising edge. Before the motor returns to the mechanical origin after the
function is triggered for execution, this terminal will not respond to any additional trigger.
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For use of this function, it is required to set P0-00 to 6, with a DI terminal set to 10, and the terminal shall be set to be valid upon power on by
P6-01.

P0-6 and P0-07 shall be properly set to prevent equipment and motor damage. Setting values of these two parameters shall not exceed 100.00.
P2-01 and P9-08 shall be set property to prevent overspeed resulting in mechanical problems.

Initial value 0 Communication| — 5gqq4
Motor parameters to be read after power-on address
. Time of taking | With immediate
P8-43 Unit -
effect effect
Setting 0~1 Data size 16bit Control mode P
range

Parameter functions: Set whether to enable the function of reading motor parameters stored in the serial encoder upon power-on.

P8-43=0: Set whether to enable the function of reading motor parameters stored in the serial encoder upon power-on. (For an incremental
encoder, this parameter can only be 0)

P8-43=1: When the servo driver is powered on, if a properly connected encoder is detected and the encoder is a serial encoder (only for
Tamagawa Encoder Protocol), motor parameters stored in the encoder will be immediately read and used. If parameters fail to be read or
parameters read are abnormal, motor parameters defined by Pd-01 are used in default.

8.14 P9-xx Multi-segment position parameters

If the servo driver is currently in the position mode (P0-00=1), and the position command source is a multi-segment position command (P1-
00=1), this group of functions can be enabled.

P9-xx comprises 54 function codes, including 16 groups (starting from P9-06) defined as a multi-segment position that corresponds to multi-
segment position commands Prl to Prl6; a stop time is set for every 3 function codes relative to the target positions, the average speed permitted
for running to the target positions and the stop time upon completion of positioning.

Initial value 0 Commumeation | og00H
Multi-segment position execution mode . . Taking effect
P9-00 Unit - Tlmig;z?kmg upon power-on
again
Setting 0~10 Data size 16bit Control mode P
range

Parameter functions: When P0-00 and P1-00 are set to 1, i.e. when multi-segment position control is used, this parameter can be used to select
the multi-segment position execution mode.

Internal multi-segment position modes can be classified into two types, i.e. general execution mode (non-sequential execution mode) and
sequential execution mode, which can be differentiated as follows:

. General mode. After a segment is completed and the motor stops, the next segment will be started. The stop time is set by a function code.

Speed Preceding segment

Position
Next segment

. Position

\ Time

Y

Position reached

T -ali Valid
COIN In\a{.ld i. ' r Ima‘l.ld :

. Sequential mode. Upon completion of a segment, the following segment will be started without stop of the motor, while the speed at the
first segment will accelerate or decelerate to the speed for the following segment.

Speed Preceding segment

Position Next segment

Position

Time

Posit ched A Valid
osil 101: 'I:Ela\ < Invalid Invalid o

P9-00=0: After the servo activation is set ON, the servo will start execution from the 1st segment and continue to the end of the segment set by
P9-71; afterwards, it will run cyclically between the starting segment set by P9-70 and the ending segment set by P9-71 until the servo is
deactivated. Execution is performed in the general mode.

If P9-70=5 (the starting segment of the cycle is 5)
Servo ON —# Prl »Pr2 —p Pr3 — Pr4 —» Pr5-» Pr6— Pr7 —» Pr8— Pr9—

Pr16 - Prl5 €= pr14 €= Prl3 €---pr12 « Prl]l « Prl0+

If P9-71=12 (the ending segment of the cycle is 12)

1. When activation is set ON again after it is set OFF, the servo will start execution from Pr1.
Caution= 2. When each segment of position is completed, the motor shaft will stop first and wait for lapse of the stop time before the
next segment is executed.
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P9-00=1: After activation is set ON, the servo will start running from Prl and continue to the end of the segment set by P9-71(after completion
the servo will enter the zero servo state). Execution is performed in the general mode.

Servo ON = Prl #Pr2 —p Prd —p Prd —p Pr5 = Pr6 —» Pr7 —» Pr8 —p Pry
A A
0

................ < < 4 Prl3 4—pr12 «—Prll €« Prl
If Pr13 is the ending segment (P9-71=13)

1. When activation is set ON again after it is set OFF, the servo will start execution from Prl.
Caution= 2. When each segment of position is completed, the motor shaft will stop first and wait for lapse of the stop time before the
next segment is executed.

P9-00=2: After servo activation is set ON, the servo will start running when the falling edge of the DI terminal defined as CTRG is received,
from the starting segment selected by P9-70 to the end of the segment set by P9-71. For another run, it is required to give an additional CTRG
falling edge signal. Execution is performed in the general mode.

‘When the servo is ON If Pr3 is the starting segment (P9-70=3)
CTRG § ---p» I p Pr3 —p Pr4 —p Pr5 & Pré —» Pr7 - Pr8 — Pr9
H 4 CTRG | : i|
e ] 4---Pr13 4—Pr12 «—Prll €« Prl0
If Prl3 is the ending segment (P9-71=13)

1. Each run needs to be triggered by CTRG, and starts from the starting segment set by P9-70.
Cautionw 2. When each segment of position is completed, the motor shaft will stop first and wait for lapse of the stop time before the
next segment is executed.

P9-00=3: A segment desired to be executed is selected by external DI according to Table 8-4, and the execution is triggered by the falling edge
of the CTRG terminal; when the execution is completed, the motor become static.

When CMD0=0 and CMD1=0, the CTRG
fallingedge is valid. and executionof Prl s No segment is being executed. When CMD0=1 and CMD1=0, the CTRG

Speed ,tn' gered falling edge is valid. and execution of Pr2 is triggered
Prl
/ Pr2 \ |
No response during execution of Prl | | No response during execution of Pr2
— \
CMDO Invahd | Valid ali Valid e
. 0 1 Il&“ alid Not executed as a . Invalid
there is no CTRG -
—_— fallingedge
. ali Vald -ali -
CMD1 Tvalid | s \ |_ tnvalig I Valid
CTRG
A y After completion of Prl, wait for CTRG

command other than the waiting time

During execution of Prl, the CTRG falling defined by P9-09

edge is invalid

Table 8-4 Correspondence between DI terminal status and multi-segment position command

Pr command CMD3 CMD2 CMD1 CMDO CTRG CountchfI;gaSvelmg Permitted speed Stop time
Prl 0 0] 0 0 l P9-06 P9-08 P9-09
Pr2 0 0] 0 1 l P9-10 P9-12 P9-13
Pr3 0 0 1 0 l P9-14 P9-16 P9-17
Pr4 0 0 1 1 l P9-18 P9-20 P9-21
Pr5 0 1 0 0 l P9-22 P9-24 P9-25
Pré 0 1 0 1 l P9-26 P9-28 P9-29
Pr7 0 1 1 0 ! P9-30 P9-32 P9-33
Pr8 0 1 1 1 l P9-34 P9-36 P9-37
Pr9 1 0 0 0 l P9-38 P9-40 P9-41

Pr10 1 0 0 1 l P9-42 P9-44 P9-45
Prl1 1 0 1 0 l P9-46 P9-48 P9-49
Pr12 1 0 1 1 l P9-50 P9-52 P9-53
Pri13 1 1 0 0 l P9-54 P9-56 P9-57
Pri4 1 1 0 1 ! P9-58 P9-60 P9-61
Pr15 1 1 1 0 l P9-62 P9-64 P9-65
Prl6 1 1 1 1 l P9-66 P9-68 P9-69

Note: 0/1 in the table means the DI terminal is invalid/valid, other than the actual level.

1. Itis required to set a DI terminal as function CTRG, while a DI terminal of CMDx function can be set as needed.

2. When a segment of position command is executed, execution of current segment of position will not be interrupted by any
change to the status of the CMDx or CTRG terminal.

3. In this mode, the stop time parameter of each segment is invalid. The motor will remain in the static state after execution
of the first segment of a position command is completed, until receipt of a CTRG falling edge when it will start to execute
corresponding segment of the position command according to the DI terminal status then.

Cautionw-
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P9-00=4: Trigger cyclic operation in the step-by-step mode.

After the servo activation is set ON, the servo triggered by the falling edge of the defined CTRG terminal will start running from Prl step by step
to the end of the segment set by P9-71. Afterwards, it will run in a step-by-step mode between the starting segment set by P9-70 and the ending
segment set by P9-71.

‘When the servo is ON  If Pr3 is the starting segment (P9-70=3)

cree i —p Prl Pl ]3 r4 rd P r TRG 4
P 1 P ) I —
2 I] _$ > _* 6j j Pr8

CIRG

Pr9
<-ri5 < ‘LPJH«H +Pri2 rmu ‘—mu-—,
If Prl3 is the ending segment 4‘—.
(P9-71=13)

P9-00=5: Same with the case when P9-00=4, except that the servo will not respond when receiving a CTRG falling edge again after completion
of the ending segment. You need to turn the servo to S-OFF and then S-ON again before using he CTRG terminal for triggering.

1: During execution of the current segment of the position command, CTRG is not detected. It is required to wait until the
previous segment is completed and the motor become static before presence of CTRG falling edge is detected.

Cautionm 2: In these two modes, the stop time parameter of each segment is invalid.
3: At any time, if a homing command is received, the servo will first execute homing before receipt of a CTRG falling edge
can trigger execution of Prl.

P9-00=6: Execute the segment set by P9-01, and the execution will be triggered by the falling edge of the defined CTRG terminal.

When the servo activation is set ON, a CTRG falling edge will trigger execution of the segment set by P9-01; upon completion of the execution,
the motor will become static and P9-01 will automatically set to zero and wait for the next command.

P9-00=7: Immediately execute the segment set by P9-01.

When the servo activation is set ON, the servo will execute the segment set by P9-01; upon completion of the execution, the motor will become
static and P9-01 will automatically set to zero and wait for the next command.

1: During execution of the current segment of the position command, no response will be made to any modification to P9-01.
Cautionw 2: In these two modes, the stop time parameter of each segment is invalid.
3: In these two modes, P9-01 applications shall be written appropriately through RS485 communication.

P9-00=8: Activate the cyclic sequence to execute a selected segment. Execution is performed in the sequence mode.

After the servo activation is set ON, the servo will start execution from the 1st segment and continue to the end of the segment set by P9-71;
afterwards, it will run cyclically between the starting segment set by P9-70 and the ending segment set by P9-71 until the servo is deactivated.

If P9-70=5 (the starting segment of the cycle is 5)
ServoON =9 Prl1-»Pr2 — Pr3 —» Pr4 —» Pr5— Pr6-—» Pr7 —» Pr8-» Pr9

Pr16 € - Prl15 €4--pr14 €4 - Prl3 €--- pr12 +<— Prll €4 Prl0+«
If P9-71=12 (the ending segment of the cycle is 12)

1: In this mode, the stop time between segments is invalid.

Caution= 2: This mode has no significant ending segment, so the position reached output is always invalid.

P9-00=9: Trigger sequential execution selection segment. Execution is performed in the sequence mode.

After the servo activation is set ON, the servo triggered by the falling edge of the defined CTRG terminal will start running from the segment set
by P9-70 to the end of the segment set by P9-71. Afterwards, it will wait for the next CTRG trigger signal.

If P9-70=>5 (the starting segment of the cycle is 5)
Prl1-»Pr2--% Pr3 --% Pr4--% Pr5-» Pr6 - Pr7 -» Pr8— Pr9
P 4 V\
CTRG + SRS
ServoON = CTRG |
Pr16 €-Prl5 €--pr14 €¢-Prl3 €--- pr12 «— Prll <« Pr10«
If P9-71=12 (the ending segment of the cycle is 12)

1: The stop time between segments is invalid in this mode.
Cautionw-  2: During running in this mode, including switch upon completion of one segment to the next segment for running, output
of position reached signal is invalid, until execution of the last segment is completed.
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P9-00=10: A segment desired to be executed (only Pri~Pr4) is selected by external DI according to the following table for immediate execution;
and when execution is completed, the motor will become static.

Pr command CMD1 CMDO Count of traveling pulses Permitted speed Stop time
Pri 0 0 P9-06 P9-08 Invalid
Pr2 0 1 P9-10 P9-12 Invalid
Pr3 1 0 P9-14 P9-16 Invalid
Pr4 1 1 P9-18 P9-20 Invalid

Note: 0/1 in the table means the DI terminal is invalid/valid, other than the actual level.

1. In this mode, the stop time parameter of each segment is invalid. The motor will remain in the static state after execution
of the first segment of a position command is completed, until a change is detected in the state of CMDI terminal, upon
which the position command of corresponding segment will be executed.

Cautione= 2. When a segment of position command is executed, you can set via P9-72 whether it’s allowed to terminate the position
command of current segment immediately and execute that of the newly selected segment instead. 3. In this mode, CTRG
triggering is not required. Execution will be carried out immediately upon detection of state change in CMDI terminal by
the driver.

1: Modification to any parameter of the currently running segment will take effect upon the next execution of the segment.

2: If activation is set OFF or power failure or homing occurs during operation, the segment that has been executed will be
Cautionw  cleared.

3: When the CTRG terminal is used to trigger execution, it is required to set the DI terminal defined as CTRG to be valid

at the low level.

Initial value 0 Coma'gé‘gg?t'o” 0901H
Segment selection for multi-segment position executio - - — -
P9-01 gment s ! Ui-58g posttion execution Unit i Time of taking | With immediate
effect effect
Setting 0~16 Data size 16bit Control mode P
range

Parameter functions: When P9-00 is set to 6 or 7, this parameter is used to select a segment to be executed.

When it is set to a non-zero value, and no multi-segment position is currently being executed, the designated segment will be executed according
to condition P9-00. When execution is completed, this parameter will be automatically reset to zero, and the device will wait for the next
command.

If this parameter is set to 8 when the motor is static, the servo will immediately execute segment Pr8 defined by parameters P9-33 and P9-34
(without executing P9-35); when execution is completed, this parameter will be automatically reset to 0 and the motor becomes static.

Initial value 00 Communication 0902H
Multi-segment position command reference settin address
g P g . Time of taking | With immediate
P9-02 Unit .
effect effect
Setting 00~11 Data size 16bit Control mode P
range

Parameter functions: Sets whether a command is executed by the relative position or the absolute position when the servo runs in multi-
segment position.

P9-02 bit0=0: Execution is performed by incremental position with the current position as reference.

The count of pulses defined by each segment command of a multi-segment position starts from the current static position of the motor.

For example:

When P9-06 is set to 12000 and P9-10 is set to -10000, Pr2 will be executed when execution of Prl is completed.

When segment Prl is executed, the motor rotates forward from the current static position by 12000 command pulses; then segment Pr2 is
executed, and the motor rotates reversely by 10,000 command pulses. Finally the motor stops at the position of 2,000 command pulses forward
from the original position.

P9-02 bit0=1: Execution is performed by absolute position with the current position as reference.

The count of pulses defined by each segment command of a multi-segment position corresponds to an absolute position and starts from the
current position (d0-34) of the motor.

For example:

When P9-06 is set to 12000 and P9-10 is set to -10000, Pr2 will be executed when execution of Prl is completed. Before execution of Prl, the
motor is static, and the value of d0-34 is 65300.

When segment Prl is executed, the motor rotates reversely from the current static position by (65300-12000=43300) command pulses to arrive
at the position d0-34=12000. And then, when segment Pr2 is executed, the motor rotates reversely by (12000- (-10000) =22000) command
pulses. Finally the motor stops at the position d0-34=-10000.

P9-02 bit1=0: When P9.01=7 or 10, if during execution of the current segment, execution is interrupted due to activation OFF, power failure or
otherwise, the driver will memorize the pulses that have been executed of the current segment, and continue to execute pulses that have not be
finished when S-ON is activated again.

P9-02 bitl=1: If execution is interrupted due to activation OFF, power failure or homing during execution of the current segment, the segment
that has been executed will be cleared.
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Initial value 100 Communication | o903+
Multi-segment acceleration time TPACC - - -
. Time of taking | Effective from
P9-03 Unit ms
effect the next segment
Setting 1~10000 Data size 16bit Control mode P
range
Initial value 100 Commumeation | og04m
Multi-segment deceleration time TPDEC - - -
. Time of taking | Effective from
P9-04 Unit ms
effect the next segment
Setting 1~10000 Data size 16bit Control mode P
range

Parameter functions: It is used to set the acceleration/deceleration time of the motor when it is accelerated/decelerated by using a position
command in the multi-segment position control mode. When a position command set by external pulses is used, these two parameters are invalid.

P9-03: Set the acceleration time of the motor when it is accelerated in the multi-segment position mode.
P9-04: Set the deceleration time of the motor when it is decelerated in the multi-segment position mode.
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Position

Prl target position|

Position change curve

Pr2 target positionf—

Time

Speed
Prl moving speed

Time

Pr2 moving speed

Cautionw

1. This can smooth the movement command and avoid abrupt change of a position command triggering vibration and
abnormal noise of the mechanical structure.
2. P9-03 and P9-04 refer to the acceleration and deceleration time required for the motor speed to change from or to the
rated motor speed. If the change to the target speed does not equal to the value of the rated motor speed, then the time

required will change according to the ratio of the change and the rated motor speed.

For example, if the target motor speed is 1,500rpm, the rated motor speed is 3,000rpm, P9-03=200ms and P9-04=300ms,
then the motor requires 100ms to accelerate from speed 0 to speed 1,500rpm and 150ms to decelerate speed 1,500rpm to
speed 0.

A detailed description of parameters P9-06~P9-08 involved in the 1st segment of Prl is given below; the same applies to the other 15 segments,
and will not be repeatedly elaborated.

Initial value 100000 Coma'gé‘ggsa“o” 0906H
Pulses of multi-segment position command Prl - - — -
P9-06 Unit Pulse Time of taking | With immediate
effect effect
Setting . .
range -2147483647~2147483647 Data size 32bit Control mode P

Parameter functions: Set the target count of pulses for the 1 segment of position movement.

The value of this parameter is preceded by a plus or minus symbol. The plus symbol indicates forward rotation of the motor according to P0-01,
and the minus symbol indicates the reverse direction.

Cautionw  The set count of pulses corresponds to a command pulse unit.
Initial value 100 Communication| — 5gngy
Moving speed of multi-segment position command Prl address
gsp 9 P . Time of taking | With immediate
P9-08 Unit rpm
effect effect
Setting 1~6000 Data size 16bit Control mode P
range

Parameter functions: Set the constant rotating speed for the 1 segment of position movement.

The motor may be unable to reach this speed during actual operation if there are less frequent pulses. Therefore, this

Cautions= parameter shall be interpreted as the upper limit of the motor speed during execution of the Pr1 segment.
Initial value 0 Communication| g5
Pr1 stop time address
P9-09 P Unit ms Time of taking | With immediate
effect effect
Setting 0~65535 Data size 16bit Control mode P
range

Parameter functions: If cyclic operation (P9-00=0, 1 or 2) is selected, when execution of pulses for the current segment is completed, the servo
will wait for the time set by this parameter before it starts to execute the next segment of position command.

Cautions-  Only when P9-00=0, 1 or 2, this parameter is valid.
Initial value 1 Communication | g,y
Starting segment of cyclic operation address
9seq Y P . Time of taking | With immediate
P9-70 Unit -
effect effect
Setting 1~16 Data size 16bit Control mode P
range
.. Communication
. . . Initial val 16 0947H
P9-71 Ending segment of cyclic operation nitiat value address
Unit - Time of taking | With immediate
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| effect effect

Setting

1~16 Data size 16bit Control mode P
range

Parameter functions: Set the starting and ending segments in case of operation in the multi-segment position mode

0: prl~prl6, activate cyclic operation to run the selected Pr1 P9-70 P9-71
segment

1: prl~prl6, activate execution of the selected segment Pri Not involved P9-71
2: prl~pri6, trigger execution of the selected segment P9-70 P9-70 P9-71
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:I33:|1S'r|gger execution of the segment selected by the external Not involved
4: prl_~pr16, trigger execution of segment 1 for cyclic Pr1 P9-71
operation
5: prl~pri6, trigger execution of segment 1 Pr1 Not involved P9-71
6: Trigger execution of the segment selected by P9-01 Not involved
7: Immediately execute the segment selected by P9-01 Not involved
8: prl~prl6, activate the cyclic sequence to run the selected Pri P9-71
segment
9: prl~prl6, trigger the sequence to execute the selected P9-70 P9-71
segment
Cautionsr 1. Whether this parameter is valid depends on the selected mode.
aution®= 5 For normal work, the starting segment shall never be set greater than the ending segment.
Initial value 0 Communication | 4q,7,
Whether interruption of the current segment is allowed address
(when P9-00=10) . Time of taking | With immediate
P9-72 Unit i effect effect
Setting 0~1 Data size 16bit Control mode P
range

Parameter functions: Only when P9-00=10, set whether it is allowed to interrupt the position command of the segment being currently
executed and switch to execute the position command of a newly selected segment.

P9-72=0: No interruption is allowed during execution of the segment being currently executed. Selection of a new segment will be executed
immediately after execution of the current segment is completed.

P9-72=1: If a new segment selection command is received during execution of the current segment, the servo will immediately terminate
execution of the current segment and switch to execute the newly selected segment.

1. This parameter is only valid when P9-00 = 10.
2. When this function is used, make sure P9-02=1; namely execution is performed in the absolute position mode.
Otherwise unexpected results may occur.

Cautionw

8.15 PA-xx Multi-segment speed parameter

If the servo driver is currently in the speed mode (P0-00=0), and the speed command source is a multi-segment speed command (P2-00=1), this
group of functions can be enabled.

PA-xx comprises 34 function codes, including 16 groups (starting from PA-02) that correspond to multi-segment position commands Pr1l to Prl6;
a running speed and time is set for every 2 function codes.

Initial value 0 Communication | 514
address

Multi-segment speed command execution mode Taking effect

Time of taking

PA-00 Unit - offect upon power-on
again
Setting 0~4 Data size 16bit Control mode S
range

Parameter functions: When P0-00=1 and P2-00=1, the multi-segment speed running mode is selected.

PA-00=0: Start continuous cyclic operation from spdl based on a 16-segment speed command and the operation starts automatically when the
servo activation is set on.

ServoON  —3p Spd | —9» Spd2 — Spd3 = Spdd = Spd5 —p Spd6 - Spd7 — Spd8 —» Spd9
L Spd16 €—Spdl5 €4— Spdl4 €— Spdl3 €— Spdl12 €¢—Spdl]l & Spdl0 4’J

Caution= When activation is set ON again after it is set OFF, the servo will start execution from Pr1.

PA-00=1: Start a single cycle of operation from spd1 based on a 16-segment speed command; the operation will start automatically when the
servo activation is set on and will stop when spd16 is completed. For another run, reactivation is required.

Ancther run

I-_ysfﬂ'o ON—pSpd1l — Spd2 —» Spd3 = Spd4 — Spd5 — Spdé = Spd7 —» Spd8 —» Spd9
Servo OFF =--====- Spdl6 €— Spd15 €— Spdl14 <«— Spdl3 €4— Spd12 4—Spdl 1 €—Spdl10 QJ

PA-00=2: Start a single cycle of operation from spdl based on a 16-segment speed command; the operation will start when the servo activation
is set on and the CTRG receives a falling edge; when spd16 is completed, the operation will stop. For another run, it is required to receive an
additional CTRG falling edge signal.

— (186G | —PSpd] —p Spd2 — Spd3 = Spdd —» Spd5 —» Spdb - Spd7 —p Spd8 ——p SpdY
Anotherrun

................ Spd16 €— Spd15 €¢— Spdl4 €4— Spdl3 €¢— Spd12 €—Spdl1 €—Spdl10 4-'

Servo ON
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PA-00=3: A segment desired to be executed is selected by the external DI according to Table 8-5; the servo will continue running, until the

command changes.

Speed 4
Spdl
Deceleration
time P2-05 i
Tume
Y
Acceleralion___

Spd2 time P2-04
5 ON  Invalid Valid Invalid
CMDO ali

Invalid Valid
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Table 8-5 Correspondence between DI status and multi-segment speed command

M“'t';er%mgmjs"ee" CMD3 CMD2 CMDL1 CMDO Running speed Run time
spdl 0 0 0 0 PA-02 PA-03
Spd2 0 0 0 1 PA-04 PA-05
Spd3 0 0 1 0 PA-06 PA-07
Spda 0 0 1 1 PA-08 PA-09
Spds 0 1 0 0 PA-10 PA-11
Spd6 0 1 0 1 PA-12 PA-13
Spd7 0 1 1 0 PA-14 PA-15
Spd8 0 1 1 1 PA-16 PA-17
Spdo 1 0 0 0 PA-18 PA-19
Spd10 1 0 0 1 PA-20 PA-21
Spdil 1 0 1 0 PA-22 PA-23
Spd12 1 0 1 1 PA-24 PA-25
Spd13 1 1 0 0 PA-26 PA-27
Spd14 1 1 0 1 PA-28 PA-29
Spdi5 1 1 1 0 PA-30 PA-31
Spd16 1 1 1 1 PA-32 PA-33

Note: 0/1 in the table means the DI terminal is invalid/valid, other than the actual level.

Cautionw

1. Set a DI terminal to the CMDO0, CMD1, CMD2 or CMD3 function as needed.
2. When the terminal status changes, the segment being executed will immediately change by accelerating or decelerating to
the set speed of the target segment according to settings of P2-04 or P2-05.

PA-00=4: Continue execution by the segment speed set by PA-01, and stop when PA-01=0.

1. Modification to any parameter of the segment that is currently running following the command sequence at an internal
multi-segment speed (i.e. PA-00=0, 1 or 2) will not be executed during the current run, nor become valid until the next
execution of the segment.

2. When a DI terminal is used for multi-segment speed switching, i.e. PA-00=3, the run time parameter is invalid, and the

Cautionw servo motor runs at the speed of corresponding segment according to the status of the external terminal. Besides, any
modification to the speed of the current segment will be immediately executed.
3. If activation is set OFF or power failure occurs during operation, executed segment will be cleared.
4. When the CTRG terminal is used to trigger execution, it is required to set the DI terminal defined as CTRG to be valid at
the low level.
. . Initial value 0 Communication| 5 AgoH
Segment selection in case of multi-segment speed for address
PA-01 execution . Time of taking | With immediate
Unit -
effect effect
Setting range | 0~16 Datasize | 16bit Control mode S

Parameter functions: When PA-00=4, this parameter is used to select a segment to be executed.

When this parameter is set to a non-zero value, the designated segment speed will be immediately executed. For example, if this parameter is
changed to 8, the servo will immediately run at the speed set by PA-17 for segment spd8. When this parameter is set to 0, the servo will stop and
wait for the next command.

Two parameters involved in spd 1 are taken below for demonstration. The same applies for other groups.

Communication

Running speed for spd 1 of the multi-segment speed Initial value 100 address 0A02H
PA-02 command . Time of taking | With immediate
Unit rpm
effect effect
Setting range | -6000~6000 Datasize | 16bit Control mode S

Parameter functions: First-segment rotating speed of the multi-segment speed.

Communication

Initial value 1.0 0AO03H
Running time of multi-segment speed command Spd1 address
PA-03 g g P P . Time of taking | With immediate
Unit S
effect effect
Setting range | 0~6553.5 Data size I 16bit Control mode S

Parameter functions: It refers to the run time of the first-segment speed when cyclic operation is selected (PA-00=0, 1, 2).

Cautions- When PA-00=3, 4, this parameter is invalid.
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8.16 Pb-xx Homing parameters

Encoder position: At absolute position, the absolute position after multiple rounds is considered; and at incremental position, the position where
the motor passes upon power-on.

Mechanical origin: Position of stop upon homing (position of mechanical origin switch or Z pulse of motor encoder).

Mechanical zero: The reference value of mechanical position (recorded by D3-24:D3-22) upon homing. For absolute position mode, the
mechanical zero is the position of encoder position at mechanical zero minus P6-10 setting, and is stored in (D3-20:D3-18). When running with
the absolute position mode on a later stage, the mechanical zero will be the reference point.

Electrical zero: You can set electrical zero arbitrarily via the function code PB12 (offset between electrical zero and mechanical zero). You can
return the motor to electrical zero via Pb-02=36.

Mechanical position: Upon homing, the absolute position of motor running is no longer the encoder position. Instead, it becomes the one based
mechanical zero, which is recorded in (D3-24:D3-22).

Initial value 0 Communication 0BOOH
Homing failure alarm time address
9 . Time of taking | With immediate
Pb-00 Unit ms
effect effect
Setting 0~65535 Data size 16bit Control mode P
range

Parameter functions: If after receiving a homing command, the servo fails to be positioned to the origin within the time set by this parameter,
the driver will show an ALD L alarm and the ALM terminal will act.

When this parameter is set to 0, the homing monitor is turned off; in this case, no alarm will be given even if homing fails.

Set a proper time for Pb-00 based on the actual conditions to avoid occurrence of an error alarm in case the execution lasts

Cautionw long
. Communication
Initial value 0 address 0BO1H
Pb-01 Homing start mode Unit i Time of taking | With immediate
effect effect
Setting 0~2 Data size 16bit Control mode P
range

Parameter functions: Select a start mode for the homing function
Pb-01=0: Turn off the homing function.
Pb-01=1: Immediately execute homing when the servo driver is never activated and set to S-ON.

Pb-01=2: Immediately start execution of homing when the DI terminal defined as SHOM (homing activation) (function No. 23) is valid. During
homing, invalidation of the SHOM terminal cannot stop homing.

Sequence diagram for the homing trigger and start mode
1: Automatically execute homing when the servo is activated (Pb-01=1)

IU,\

Power supply

Servo ready | on
Servo on ON
The maximum execution time is limited by
Homingis being w "
Homing execution executed Pb-00
HOME terminal Valid

2: Homing is triggered by the SHOW terminal (function No. 23) (Pb-01=2)

ON
Power supply

ON
Servoready

oN
Servoon

ON

SHOM terminal

The maximum execution time s limited by
|Homing is being Pb-00
executed

Homingexecution

Valid

HOME terminal,

Upon completion of homing, the output terminal defined as HOME (function No. 14) immediately outputs valid signals. If servo activation is
cancelled or an alarm occurs during homing, the homing function will terminate, and the HOME terminal does not output valid signals.

The SHOM terminal is triggered by level. If this terminal remains valid after completion of homing, homing will be

Cautione executed again.
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Initial value 1 Communication | op o
Homing mode address
Pb-02 g Unit ) Time of taking | With immediate
effect effect
Setting _ . .
range 1~35 Data size 16bit Control mode P

Parameter functions: Set the short-distance movement mode upon approaching the origin:

Pb-02=1:
Target zero position: The first Z signal of the motor following the falling edge of the reverse limit switch N-OT.
Deceleration point: Reverse limit switch (N-OT)

If the N-OT signal is invalid upon start of homing, the servo will run reversely at the speed of Pb-03, and start to decelerate to stop when it

receives an N-OT rising edge; then it will run forward at the speed of Pb-04 until it finds and stops at the target zero position.

1
Reverse limit switch Forward limit switch Motor Trigger signal o 04
LE3 | - = speed e, NS Position
M —_H.I Pb_0
ovement toh ts
trajectory 1 > — I
Z signal ofthe i i
motor |-| |- ﬂ Z pulse
N-OT signal
N-OT signal
Cautionw H: Forward speed Pb-03 -H: Reverse speed Pb-03
L: Forward speed Pb-04 -L: Reverse speed Pb-04.
Pb-03 Pb-03 Pb-04
= sPh-05 to= >Ph-06 3= >Ph-05
Rated speed Rated speed Rated speed
Same below

If the N-OT signal is valid upon start of homing, the servo will run forward at the speed of Pb-05 to search and stop at the target zero

position.

Reverse limit switch

(&)

Forward limit switch

Movement I—.—)

trajectory ;

7 signal of the motor

N-OT signal -

=]

Motor speed

4 Trigger signal
Pb_04 .
Position
—D‘E rd— 1y o
-l Z pulse
N-OT signal

Pb-02=2:
Target zero position: The first Z signal of the motor encoder following the falling edge of the forward limit switch P-OT.
Deceleration point: Forward limit switch (P-OT)

If the P-OT signal is invalid upon start of homing, the servo will run forward at the speed of Pb-03, and start to decelerate to stop when it
receives a P-OT rising edge; then it will run forward at the speed of Pb-04 until it finds and stops at the target zero position.

Reverse limit switch

Forward limit switch

=N —
|:|l ]
o
Movement trajectory I ' i)
...L '
Z signal of the motor M :
P-OT signal J

]

Motor
speed

Position

t

Trigger signal

|_| Z pulse

P-OT signal
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. If the P-OT signal is valid upon start of homing, the servo will run reversely at the speed of Pb-04 to search and stop at the target zero

position.
Reverse limit switch Forward limit switch M ' Trigger signal
otor
@ @ speed \ Position
L T
D :Il:l i\’\— Pb-04
L . —> ol &1
e L}

Movement trajectory -l Z pulse

Z signal of the motor i n_

| P-OT signal
P-OT signal -
Pb-02=3:

Target zero position: First Z signal of the motor following the ORPG falling edge

Deceleration point: Origin switch (ORPG)

. If the ORPG signal is invalid upon start of homing, the servo will run forward at the speed of Pb-03, and start to decelerate to stop when it
receives an ORPG rising edge; then it will run reversely at the speed of Pb-04 until it finds and stops at the target zero position.

Origin detection switch

R limit switch .
CVEISe At swite Forward limit switch 4 Pb-03
IE] - EQ:I M
|:| : [I otor Position
I H ] speed y _
: IIES —_ r—
H G t "
Movement trajectory ' >, . . * N
%L Trigger signal
Z signal of the motor I'i : r n Z pulse
ORPG signal J .
ORPG signal

. If the ORPG signal is valid upon start of homing, the servo will run reversely at the speed of Pb-05 to search the target zero position.

Reverse limit switc

h Origin detection switch

Forward limit switch

A Trigger signal

I:lI ! - I D Motor speed \ Position
- g ! ;\\_ P04 -
\(—-—l' H - 1
Movement trajectory L
: : Z pulse

Z signal of the motor i i

ORPG signal I ' I ORPG signal
Pb-02=4:

Target zero position: First Z pulse following the ORPG rising edge

Deceleration point: Origin switch (ORPG)

. If the ORPG signal is invalid upon start of homing, the servo will run forward at the speed of Pb-04 to search the target zero position.

Reverse limit switch

Origin detection switch

Forward limit switch

(=)
[ i ] |:|
>
Movement trajectory ‘
Z signal of i
the motor n :
ORPG signal ' i

4 Trigger signal
Motor speed _— Position
—*‘ it -
-l Z pulse
ORPG signal
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. If the ORPG signal is valid upon start of homing, the servo will run reversely at the speed of Pb-03, and start to decelerate to stop when it
receives an ORPG falling edge; then it will run forward at the speed of Pb-04 to search the target zero position.

Origin detection switch 4

Reverse limit switch Forward limit switch MOt‘zir Trigger signal ., o, Positi
I osition
r==1 % =8 pee % N -
" Pb-03
Movement trajectory ¢ _J : IR RIETIRS
Z signal of the motor 'n
' Z pulse
ORPG signal —i |- I-l
| ORPG signal
Pb-02=5:

Target zero position: First Z signal following the ORPG falling edge
Deceleration point: Origin switch (ORPG)

. If the ORPG signal is invalid upon start of homing, the servo will run reversely at the speed of Pb-03, and start to decelerate to stop when it
receives an ORPG rising edge; then it will run forward at the speed of Pb-04 to search the target zero position.

Origin detection switch A
Reverse limit switch Forward limit switch | Motor | Trigger signal
EZ) S speed — ""”_h ne Position
H i _| o
Movement trajectory G i t, ¥ — -
L H i - -
Z signal of the motor
& : i1 I- n Z pulse
ORPG signal —
ORPG signal
. If the ORPG signal is valid upon start of homing, the servo will run forward at the speed of Pb-04 to search the target zero position.
Origin detection switch N
Reverse limit switch Forward limit switch Trigger signal
(3] Motor speed Pb-04
; Position
[ ] y -

- i et

Movement trajectory Lk
: ! -l Z pulse

Z signal of the motor i )

ORPG signal ORPG signal
Pb-02=6:

Target zero position: First Z pulse following the ORPG rising edge
Deceleration point: Origin switch (ORPG)

. If the ORPG signal is valid upon start of homing, the servo will run forward at the speed of Pb-03, and start to decelerate to stop when it
receives an ORPG falling edge; then it will run reversely at the speed of Pb-04 to search the target zero position.
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Reverse limit switch

Origin detection switch
[e29 ] Forward limit switch

D.
Movement trajectory

Z signal of the motor

=]

r

— P—

ORPG signal

W TE— =

]

Motor
speed

! )
Trigger signal
Pb-03
Position
—Ht—lq— 1 T P04
—»
o tz2 I

I_ I—l Z pulse

| ORPG signal

. If the ORPG signal is invalid upon start of homing, the servo will run reversely at the speed of Pb-04 to search the target zero position.

R limit switch Origin detection switch \
everse 1mit switc . :
Forward limit switch Motor Trigger signal
[ : speed \ Position
| ] y -
— \7 P04
< L = — 1,
Movement trajectory -| Z pulse
Z signal of the motor
ORPG signal ORPG signal
Pb-02=7:
Target zero position: First Z signal following the ORPG falling edge
Deceleration point: Origin switch (ORPG)
. If the ORPG signal is invalid upon start of homing, the servo will run forward at the speed of Pb-03:
B If no signal of the forward limit switch P-OT is received, the servo will decelerate to stop when it receives an ORPG rising edge
signal; then it will run reversely at the speed of Pb-04 to search the target zero position.
. Origin detection switch )
Reverse limit switch %8| Forward limit switch 'T L
@ — Motos
. |__E,,1-| speed -
I | Position
_— i . Vd
} H . . o
Movement trajectory ) Trigger signal
j-L [—| Z pulse
Z signal of the motor r
ORPG signal ORPG signal
P-OT signal P-OT signal
. If a signal of the forward limit switch P-OT is received, the servo will automatically run in the reverse direction at the speed of Pb-03;

when it receives an ORPG rising edge signal, it will start to decelerate to the speed of Pb-04, and then keep running to and stop at the

target zero position.

Reverse limit switch

Origin detection switch
Forward limit switch

[E3] R =
e ]
Movement trajectory [ -
< L é H
Z signal of the motor 1 H
ORPG signal -
P-OT signal I

Motor .
speed . Position
———y N e
Trigger signal Fh-03 /_: ;
-
I_| H _| Z pulse
| ORPG signal
] P-OT signal
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If the ORPG signal is valid upon start of homing, the servo will run reversely at the speed of Pb-04 to search the target zero position.

Reverse limit switch

Origin detection switch

=

Forward limit switch

(==
Movement trajectory : L
Z signal of the motor I'I

ORPG signal

Forward limit signal

A
Motor Trigger signal
speed Position
E\_- Pb-01 )
—.'g "‘— i3
—l Z pulse
| ORPG signal

Pb-02=8:

Target zero position: First Z pulse following the ORPG rising edge
Deceleration point: Origin switch (ORPG)

If the ORPG signal is invalid upon start of homing, the servo will run forward at the speed of Pb-03:
If no signal of the forward limit switch P-OT is received, the servo will decelerate to stop when it receives an ORPG rising edge

||
signal; then it will run reversely at the speed of Pb-04 until it receives an ORPG falling edge and then starts to run forward to search
the target zero position.
Origin detection switch A )
Reverse limit switch (=3 | Forward limit switch | Motor
O speed
I i _ I |:| — Position
I:I o - E [ 04
Movement trajecto ? . .
Jectory L ' Trigger signal —I Z pulse
. L
Z signal of the motor , N
ORPG signal 1 ORPG signal
P-OT signal P-OT signal

If a signal of the forward limit switch P-OT is received, the servo will automatically run in the reverse direction at the speed of Pb-03;
when it receives an ORPG rising edge signal, it will start to decelerate; after it decelerates to the speed of Pb-04, it will continue running at

this speed until it receives an ORPG falling edge and then starts to run reversely at the speed of Pb-04; when it comes to the target zero

position, it will stop running

o Origin detection switch ‘
Reverse limit switch % Forward limit switch Motor Ph-03
l: -
[E=) — . Speffg £ Position
[ 1 ) o — 7 >
_— i 4 =t s - —'/w-. 04
[ : . =
H T I. L i
Movement trajectory L — D rigeer signa
—‘?_'" i ﬂ ﬂ r Z pulse
Z signal of the motor Nn ORPG signal
ORPG signal
I P-OT signal
P-OT signal .
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it will start to decelerate to stop; then it will run forward at the speed of Pb-04 to search the target zero position.
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Reverse limit switch

Origin detection switch

| © 3 | Forward limit switch

He=_R g (=3]
Liq
Movement trajectory Lq—_’-l
Z signal of the motor I
— 1

ORPG signal

Forward limit signal

Motor
speed

Trigger signal

Pb-04

\ Position
—p:é\[Tk— Fb-04

Z pulse
| ORPG signal
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Pb-02=9:

Target zero position: First Z pulse following the ORPG rising edge

Deceleration point: Origin switch (ORPG)

If the ORPG signal is invalid upon start of homing, the servo will run forward at the speed of Pb-03:

m  If no signal of the forward limit switch P-OT is received, the servo will decelerate when it receives an ORPG rising edge signal; after
it decelerates to the speed of Pb-04, it will continue running forward at this speed until it receives an ORPG falling edge; then it will
decelerate to stop; afterwards, it will run reversely at the speed of Pb-04 to search the target zero position.

Origin detection switch N —
Reverse limit switch Forward limit switch Motor
o =) speed
[ H ] ! Position
H § L Po-0M o
Movement trajectory I_i_>
| el
P I— Z pulse
Z signal of the motor | .
ORPG signal

ORPG signal I

P-OT signal ] | P-OT signal

m  [fasignal of the forward limit switch P-OT is received, the servo will automatically run in the reverse direction at the speed of Pb-03;

when it receives an ORPG rising edge signal, it will start to decelerate to stop; then it will run forward at the speed of Pb-04; when it
receives an ORPG falling edge, the servo will decelerate to stop, and then run reversely at the speed of Pb-04 to search the target

zero position; when it comes to the target zero position, it will stop running

Origin detection switch

Reverse limit switch =1 Forward limit switch |  fMotor P03
Ler——
o — speed b m-01  Position
[ ; E | Vi N
R Brammmall t o Y—/
H ' Trigger signal P03
Movement trajectory : : i
i ' ; I-I I-I -I Z pulse
. : v-L i
Z signal of the motor I ! i
' : I ORPG signal
ORPG signal l
R P-OT signal
P-OT signal

If the ORPG signal is valid upon start of homing, the servo will run forward for homing at the speed of Pb-04; when it receives an ORPG

falling edge, it will start to decelerate to stop; then it will run reversely at the speed of Pb-04 to search the target zero position.

Origin detection switch ) )
Reverse limit switch Forward limit switch 4 Trigger signal
(=] Motor Pb-04
; 0 speed - Position
| | — -
Pb—04
Movement trajectory L |_
Z pulse
Z signal of the motor
ORPG signal | ORPG signal
Forward limit signal

229




Technical Manual for EA350 Analog Pulse Type Servo Driver V101

Pb-02=10:

Target zero position: First Z signal following the ORPG falling edge

Deceleration point: Origin switch (ORPG)

. If the ORPG signal is invalid upon start of homing, the servo will run forward at the speed of Pb-03:

m  If no signal of the forward limit switch P-OT is received, the servo will decelerate when it receives an ORPG rising edge signal; after
it decelerates to the speed of Pb-04, it will continue running forward to search the target zero position.

o Origin detection switch y
Reverse limit switch [© 9] Forward limit switch Motor

m=a E?efd Pb-03
i I

l H L
Movement trajectory H _'i
]

Position

S F—— -

Z pulse

ﬁ ORPG signal
]_ I P-OT signal

Z signal of the motor

ORPG signal

P-OT signal

B If asignal of the forward limit switch P-OT is received, the servo will automatically run in the reverse direction at the speed of Pb-03;
when it receives an ORPG rising edge signal, it will start to decelerate to stop; then it will run forward at the speed of Pb-04 to search
the target zero position; when it comes to the target zero position, it will stop running

Origin detection switch Motor
Reverse limit switch Forward limit switch g speed ,-03
= — @ L o Position
[ ] ] £ = " - —
H H . Pb-03 )
Movement trajectory '—). Trigger signal &
., H
L(l—.i n n I_ Z pulse
Z signal of the motor f i .
ORPG signal I ORPG signal
P-OT signal P-OT signal
1A

. If the ORPG signal is valid upon start of homing, the servo will run forward at the speed of Pb-04 to search the target zero position.

tienit switch Origin detection switch . ] ]
Reverse limit switc Forward limit switch Motor b Trigger signal
|:|I 3 : : | D speed — Position
u
Movement trajectory P
i P _I Z pulse
Z signal of the motor I
ORPG signal ORPG signal
Forward limit signal

Pb-02=11, 12, 13, 14:
Similar to the case of Pb-02=7~10, only the initial running direction is reverse and the reverse limit switch is N-OT.

Pb-02=17 to 30: With the same movement curve as Pb-02=1~14, only the last step of searching Z signal is omitted. Immediately stop when the
following origin signal is received.

Pb-02= Origin signal Pb-02= Origin signal
17 N-OT falling edge 24 ORPG rising edge
18 P-OT falling edge 25 ORPG rising edge
19 ORPG falling edge 26 ORPG falling edge
20 ORPG rising edge 27 ORPG falling edge
21 ORPG falling edge 28 ORPG rising edge
22 ORPG rising edge 29 ORPG rising edge
23 ORPG falling edge 30 ORPG falling edge
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Pb-02=31:

Target zero position: Move forward at the second segment of low speed set by Pb-04; the motor torque is limited to the setting of Pb-14; when
any obstacle is encountered and entry of the motor into the locked rotor state is detected, movement will immediately stop, and the position is
taken as the origin.

Deceleration point: None. The running speed is always the second segment of low speed set by Pb-04.

[ 0=
E

Movement trajectory

Locked rotor signal I~

1. In this mode, the limit switch is invalid.
2. In this mode, it is required to set a relatively low Pb-04 speed and relatively low Pb-14 torque, so as to prevent fast
shock or excessive impact resulting in mechanical problems.
3. The origin determined in this mode has limited accuracy; therefore, it is only applicable to specific scenarios with less
strict requirement for positioning accuracy.

Cautione= 4. It is required to enable the locked rotor protection function, and use P8-14, P8-15 and P8-16 in combination; P8-14

must be smaller than Pb-14; an improper setting may cause an ALOOS ajarm.

5. Too low setting of the Pb-14 may cause mechanical movement failure or slow mechanical movement; at this time, if Pb-
00+0, an ALO IC° may occur. If Pb-00=0, the servo may never be able to exit from the homing state.

6. Pb-08 shall be used for proper deviation of the origin from any collision point, so as to avoid continuous rotor locking
or occurrence of collision upon each movement.

Pb-02=32:
The process is the same as Pb-02=31, but with a reverse initial movement direction.
Pb-02=33, 34:

Origin signal: Z pulse

Deceleration point: None

. Homing mode 33: Run reversely at the speed of Pb-04, and stop when the first Z pulse is received.
. Homing mode 34: Run forward at the speed of Pb-04, and stop when the first Z pulse is received.

J———]]

Movement trajectory 13

Z signal of the motor I

Cautionw In this mode, the limit switch is invalid; make sure there is no mechanical interference

Pb-02=35:

Take the current position as the mechanical origin. After homing is triggered, take the current position as the origin and give a homing
completed signal.

Pb-02=36:

Trigger homing to the electrical zero point at the speed of Pb-03 and return to the electrical zero point defined by Pb-12; upon arrival, give a
homing completed signal.

This mode is only applicable to an absolute type encoder and is used when the absolute position mode is enabled;

Cautioner otherwise an accident may occur.
Initial value 500 Commumeation| ogoan
High speed setting for the first segment of homing _ Time of taking | With immediate
Pb-03 Unit rpm
effect effect
Setting 0~6000 Data size 16bit Control mode P
range
Parameter functions: Set the running speed of the motor before reaching the reference point upon execution of the homing function.
Initial value 50 Coma“(;g::scsat'on 0B04H
Low speed setting for the second segment of homing _ Time of taking | With immediate
Pb-04 Unit rpm
effect effect
Setting 0~6000 Data size 16bit Control mode P
range

Parameter functions: Set the running speed of the motor upon execution of homing after it arrives at the reference point for final positioning to
the origin.

This speed shall not be set too high; otherwise overshooting may occur in case of large load inertia.
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Initial value 100 Communication| g5y
Acceleration and deceleration time for homin address
g . Time of taking | With immediate
Pb-05 Unit ms
effect effect
Setting 1~65535 Data size 16bit Control mode P
range

Parameter functions: Set the acceleration and deceleration time for homing.
Acceleration time refers to the time required to accelerate from speed 0 to the rated motor speed.
Deceleration time refers to the time required to decelerate from the rated motor speed to the speed 0.

Initial value 0 Communication | ygag1y
Pulses of homing deviation address
. Time of taking | With immediate
Pb-08 Unit Pulse
effect effect
Setting . .
range -2147483647~2147483647 Data size 32bit Control mode P

Parameter functions: Upon execution of homing, if the user desires some deviation of the motor stop position from the reference point, this
parameter can be used to set pulses of the deviation.

Cautionw= The count of pulses set by Pb-08 corresponds to a command pulse unit.

Initial value 0 Commumeation | ogoaH
Position upon homing completion Time of taking | With immediate
Pb-10 Unit Pulse
effect effect
Srztrfg”eg -2147483647~2147483647 Data size 32bit Control mode P

Parameter functions: This parameter is used to set the current position of the motor when homing is completed.

When homing is completed, the set value of Pb-10 becomes the value of parameter d0-34. The value of d0-36 is obtained through electronic gear
conversion of d0-34.

Cautions= The count of pulses set by Pb-10 corresponds to a command pulse unit.

Initial value o |Communicatin|  ggocy,
Offset of the absolute position from the electrical origin - - -
. Time of taking | Taking effect upon
Pb-12 Unit PUL -
effect power-on again
Srztr:;”eg -2147483647~2147483647 Data size 32bit Control mode P

Parameter functions: This parameter can be used to set the deviation of the electrical zero point from the mechanical origin when the motor
stop position is the mechanical origin upon completion of homing.

For the absolute value system, after the electrical zero point is set, all position commands subsequently received will take the electrical zero
point as the reference starting position. It shall be specially noted that data referenced upon setting the electrical zero point shall be the motor
encoder position comprising d0-29 and d0-30, other than data of d0-36.

The electrical zero point is based on absolute position data of the encoder. Therefore, the electrical zero point is fixed unless the following
operations are performed.

B Setanother value for Pb-12
W Re-execute homing
B Execute the “Clear multiple-turn data of encoder” operation (AF-16=2)

For an incremental system, the electrical zero point can also be taken as the reference starting position. However, when the system is powered
off and then powered on again, the electrical zero point will deviate from the motor position upon power-on by Pb-12.

Caution= The count of pulses set by Pb-12 corresponds to an encoder pulse unit.

Initial value 50.0 Commumeation | oBoEH
Locked-rotor torque limit for homing - - — -
Pb-14 Unit % Tlmee?fztt:z:kmg Wlthéggfdlate
Srztr:'gneg 0.0~150.0 Data size 16bit Control mode PST

Parameter functions: Set the maximum output torque upon homing in the mode 31 or 32.

1. This parameter is dedicated for homing in mode 31 or 32. It is required to use P8-14, P8-15 and P8-16 in combination.
Cautione 2. If the motor locked rotor protection function (P8-15=0) is not enabled or though the function is enabled (P8-15#0),
parameter P8-15 is set improperly (P8-15>Pb-04 or P8-14>Pb-14), the driver will give a Al O or Ab. 805 alarm.
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8.17 PC-xx fully closed-loop parameters

Important: This section discusses setting of parameters related to fully closed loop. Please refer to the guides in Chapter 1X so that you
can use the fully closed-loop function properly.

Initial value 0 Communication| a0
Encoder feedback selection address
. Time of taking | With immediate
PC-00 Unit -
effect effect
Setting 0~1 Data size 16bit Control mode P
range

Parameter functions: Selects the source of encoder feedback.
PC-00=0: use motor encoder;

PC-00=1: use external encoder, in case of which the fully closed-loop function is enabled.

1. You’ll have to purchase and install the E18-PG-1 expansion card component and correctly connect it to the external

Cautionsr encoder before you can use the fully closed-loop function.
Initial value 0 Communication 0CO1H
Selection of external encoder direction address
. Time of taking | With immediate
PC-01 Unit -
effect effect
Setting 0~1 Data size 16bit Control mode P
range
Parameter functions: Sets counting direction of the external encoder upon enabling the fully enclosed-loop function.
PC-01=0: standard direction. The pulse counting direction of the external encoder is the same as that of the motor encoder.
When the motor runs, the pulse count of the external encoder increases with the pulse count of the motor encoder.
PC-00=1: reverse. The pulse counting direction of the external encoder is opposite to that of the motor encoder.
When the motor runs, the pulse count of the external encoder decreases if the pulse count of the motor encoder increases.
Initial value 10000 Communication | 5045
address
Pulse count of external encoder feedback per motor Taking effect
PC-02 revolution Unit PUL Time of taking Upon power-on
effect -
again
Srztrtllgneg 0~1073741824 Data size 32bit Control mode P

Parameter functions: Sets the number of pulses fed by the external encoder for every turn completed by the servo motor.
This parameter is used to establish equivalence between the external encoder and the number of pulses fed by the motor encoder.

1. You must ensure that the core parameters of fully closed-loop applications are properly set, otherwise positioning might

Cautions= be subject to deviation.
. Communication
Alarm thresholds for excessive deviation of fully closed- Initial value 10000 address 0C04H
PC-04 loop position Unit PUL Time of taking | With immediate
effect effect
Sg:'g”eg 0~1073741824 Data size 32bit Control mode P

Parameter functions: Sets the threshold for the absolute value of position deviation in case of the alarm for excessive deviation in fully closed-
loop position.

During running, if | number of pulses fed by motor encoder (external encoder unit) - pulses fed by external encoder | is greater than this
parameter setting, the AL345 alarm will be raised, and the driver will stop as per the method set by P0-08.

Used to prevent lose of control arising from external encoder damage or detect “slippage” in the belt drive mechanism.
Number of pulses fed by motor encoder
Resolution of motor encoder

Count of feedback pulses of motor encoder converted to external
encoder unit =

xPC. 02

In case of a remainder, the numbers after the decimal point will be rounded off.

1. If this parameter is 0, the servo drive will not perform fault detection of excessive deviation in fully closed-loop position.
Instead, it will keep eliminating the deviation in fully closed-loop position.
2. The setting value of this parameter is the pulse unit of the external encoder.

Cautionw

Initial value 0 Commumeation| ocosH
Elimination setting of fully closed-loop position deviation _ Time of taking | With immediate
PC-06 Unit Rev
effect effect
Setting 0~100 Data size 16bit Control mode P
range
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Parameter functions: Sets after how many turns of the motor will the fully closed-loop position deviation be cleared once during running of the
driver.

Turns of the motor are reflected by the number of pulses fed by the motor encoder.
If it’s set as O, the fully closed-loop position deviation will always be cleared.
Ifit’s setas n:

. Within the n turns of the servo motor, if the fully closed-loop position deviation is always smaller than the setting value of PC-04, the
driver will clear the deviation on the n'" turn and start from zero again to count fully closed-loop position deviation and turns of the motor.

. Within the n turns of the servo motor, once the fully closed-loop position deviation becomes equal to or greater than the setting value of

PC-04, the driver will clear the deviation immediately and raise the alarm of excessive deviation ALdY5 , and the driver will stop in the
way set by P0-08.

1. If this parameter is 0, the fully closed-loop position deviation will always be cleared, which means that no external

ionw .. A X N
Caution encoder anomaly or transmission mechanism “slippage” will be detected.
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Initial value 0 Communication | g7
Filtering time constant for fully closed-loop hybrid address
PC-07 vibration suppression Unit ms Time of taking | With immediate
effect effect
Setting 0.0~6553.5 Data size 16bit Control mode P
range

Parameter functions: Sets the time constant of hybrid vibration suppression for fully closed-loop control.

In case of fully closed-loop control, please increase the setting value gradually and check changes in the response.

If the rigidity of the transmission mechanism between the full closed loop and the inner loop is insufficient, you can specify an appropriate time
constant to improve system stability, i.e. being able to secure inner loop effect in transient state and fully closed loop in steady state. This can be
ignored in case of sufficient rigidity.

1. This parameter will affect system response. A greater value gives rise to slower system performance. Use it in case of

Cautionsr oscillation arising from insufficient rigidity of the transmission shaft between the external encoder and the servo motor.
Initial value 0 Communication | gcogyy
address
External encoder disconnection detection switch . . Taking effect
PC-08 Unit - Time of taking upon power-on
effect -
again
Setting 0~1 Data size 16bit Control mode P
range

Parameter functions: Sets the time constant of hybrid vibration suppression for fully closed-loop control.

PC-08=0: Do not detect external encoder disconnection.
PC-08=1: Detect external encoder disconnection.

Cautionw Detection of external encoder disconnection can’t be guaranteed.
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Chapter 9 Applications of fully closed loop
9.1 Preparations
1. Please purchase the EA350 series servo driver that comes with the fully closed-loop feature (which is not included in standard products).
2. Please also purchse our fully closed-loop module E18-PG-1 separately to form a system as shown below.

Servo driver

Fully closed-loop
module

Fi CN7 and CN8 are
connection terminals for
cables of fully closed-loop
[e) external encoder of servo

E:I' driver

Servo motor
Main circuit cable

Internal
encoder
Connection
cable

External encoder
Connection cable

" External linearencoder (to be provided by the user)

. The figure above is a connection diagram for the external encoder. For connection details on power supply and

Cautions peripherals, please refer to Chapter 3.
utl . Mechanical wobble or twisted connection will result in unstable positioning precision or vibration of the fully closed-

loop system.
3. Set the basic parameters properly for the servo driver, and toggle it to position control mode.
4. Servo gain adjustment: With the fully closed-loop function not enabled, check if the basic settings for the master and the servo are correct, and
if the connections of mechanical components are proper, and perform identification of load-inertia ratio.

9.2 Box diagram of fully closed-loop control

Servo driver unit
Servo motor
Position E . E‘J + - +
command _| Pulse > = §u > -% ) osmon. | Speed control »| Current ol ™ M‘ Bchanica]‘
type o 8 - regulator _ control
= @
P1-01 P1-02 P1-14
- P5-23
P1-12
= Encoder |-
E . PC-02 Countof .
5 b pulses fed per tum —_—
Eu of themotor Disconnection External
detected encoder
Frequency- A —_———
divided pulse _—
output of the d0-70 Feedback of Deviation Alarm
encoder Y external encoder monitoring detected
d0-68 External encoder (external encoder unit) d0-72 ALOYS
-+ feedback (command
unit)
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9.3 Settings of fully closed loop

With fully closed-loop not enabled, set the gain parameter of the servo driver first to make sure the servo runs properly without any overshooting
or over-tuning and stops without any abnormal noise. Upon meeting these conditions, set the parameters of fully closed loop in the steps
described below:

1. Determine running direction of the external encoder

Function Code Name of function code Parameter description of function code Unit Defgult BN QLT
setting effect

PC-01 Selection of external encoder direction 0: stangard direction - 0 With immediate
1: reverse effect

The counting direction of the external encoder and the servo motor encoder must conform to the setting of PC-01. An error will lead to positive
feedback and cause galloping.

Enter the JOG mode for the driver, and perform jogging upon setting a low speed for P8-00. Observe the display of pulse feedback of the motor
encoder and the external encoder. If they share the same variation trend (increasing or decreasing concurrently), set the use method as 0 for the
external encoder; otherwise set it as 1.

2. Determine the resolution of the external encoder (pulse count of the external encoder corresponding to each turn of the motor)

Function Code Name of function code eSS Qescrlptlon e Unit Defgult V_\/ays of
function code setting taking effect
PC-02 Pulse count of external encoder feedback per 0~1073741824 PUL 10000 Power-on
motor revolution again

This parameter indicates the count of pulses (upon quadruplicated frequency) returned by the external encoder for each turn completed by the
motor, in PUL (Pulses/turn).

Assume there is a screw drive, the transmission ratio of the reducer is 1: 1, the screw lead is 10 mm, and the resolution of the external encoder is
0.005 mm/pulse. When the servo motor completes a turn, the nut will travel for 10 mm in linear distance, and the external encoder will return
(10-+0.005) = 2,000 pulses, that is, the external encoder returns 2,000 pulses for every turn completed by the motor. Therefore, this parameter
should be set to 2,000.

3. Alarm detection setting
Settings of alarm detection (threshold of excessive deviation in fully closed-loop, and elimination setting of fully closed-loop position deviation).
a) Setting of threshold for excessive motor-load position deviation (detection value for excessive motor-load deviation)

Function Code Name of function code Parameter description of function Unit Defgult Ways of taking
code setting effect

PC-04 Alarm threshold for excessive motor-load 0~1073741824 PUL 10000 With immediate
position deviation effect

This sets the allowable difference in the counts of feedback pulses between the motor encoder and and the external encoder, expressed in
external encoder unit.

For example:

If you set the alarm threshold as 1,000 for excessive motor-load position deviation, the alarm ALOYS excessive motor-load position deviation
will be raised when the absolute difference in feedback pulse count between the motor encoder and the external encoder exceeds 1,000.

If this setting is 0, the servo drive will not perform alarm detection for excessive motor-load position deviation. Instead, it will keep eliminating
the motor-load position deviation.

b) Setting of clearing excessive motor-load position deviation

Function Code Name of function code Parameter description of function Unit Defgult Ways of taking
code setting effect

PC-06 Setting of clear_lng excessive motor-load 0~100 Rev 0 With immediate
position deviation effect

Sets after how many turns of the motor will the motor-load position deviation be cleared once during running of the driver.

9.4 Enable fully closed-loop feature

With the abovementioned fully closed-loop parameters correctly set and confirmed, enable the fully closed-loop feature.

To do this, set PC-00 as 1 and select the external encoder as the encoder feedback source. The setting can be performed only in S-OFF state.

Function Code Name of function code Parameter description of function Unit Defgult Ways of taking
code setting effect

PC-00 Encoder feedback selection O Use motor encoder - 0 With immediate
1: Use external encoder effect

You can switch the source of encoder feedback through the DI terminal defined as FCL function.
If the DI terminal defined as the FCL function is valid, the external encoder will be used, and the fully closed-loop feature will be enabled.
If the DI terminal defined as the FCL function is invalid, the motor encoder will be used, and the fully closed-loop feature will be disabled.

Switching states of the FCL terminal is valid only in S-OFF state. That is, the servo can only detect the state of the FCL terminal before enabling.
After enabling, swiching of FCL terminal will not take effect.

Cautionw Please refer to the explanations on fully closed-loop parameter in 8.17.
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Chapter 10 Communication protocol
10.1 Scope of application
1. Applicable series: EA350 series servo driver.
2. Applicable network: “Single-master multi-slave” communication network with MODBUS-RTU protocol and RS485 bus.
A typical RTU message frame format as shown below:

Start Bit Equipment address Function code Data CRC check End mark

T1-T2-T3-T4 8Bit 8Bit n*8Bit 16Bit T1-T2-T3-T4

10.2 Physical interface
RS485 asynchronous half-duplex communication mode.
Default data format of RS485 terminal: 1-8-N-1, baud rate: 9600bps.

Data formats 1-8-N-1/2, 1-8-0-1/2 and 1-8-E-1/2, and baud rates 4800bps, 9600bps, 19200bps, 38400bps, 57600bps and 115200bps are
available for selection through function codes P7-01 and P7-02.

10.3 Protocol format

|t ADU .

-of- 1 v -of- i rq] =
Start-of-frame interval Slave address Command code Data CRC check End-of-frame interval >
= 4 characters 4 characters

Check in ADU(Application Data Unit) is derived from high-low byte swap of the CRC16 checksum of the first three parts in ADU. In the
protocol format, the low byte of CRC check is in front of the high byte.

10.4 Command explanation
Command code 0x03: Read a function code of the servo driver

Details of the ADU part Number of bytes Scope
Request sent by the host:
Slave address 1 0x00-0xFEH
Command code 1 0x03
Starting address of register 2 0x0000-0xFFFF
Number of registers 2 0x0001-0x0022
CRC check (low byte in front) 2

Slave acknowledgement:

Slave address Address of the unit

=

Command code 0x03

Number of bytes read

2 * number of registers

Register content

2 * number of registers

CRC check 2
Command code 0x06: Write a single function code of the servo driver
Details of the ADU part Number of bytes Scope
Request sent by the host:
Slave address 1 0x00-0xFEH
Command code 1 0x06
Address of register 2 0x0000-0xFFFF
Register content 2 0x0000-0xFFFF
CRC check 2
Slave acknowledgement:
Slave address 1 Address of the unit
Command code 1 0x06
Address of register 2 0x0000-0xFFFF
Register content 2 0x0000-0xFFFF
CRC check 2
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Command code 0x10: Rewrite multiple continuous function codes of the servo driver

Details of the ADU part | Number of bytes | Scope
Request sent by the host:
Slave address 1 0x00-0xFEH
Command code 1 0x10
Starting address of register 2 0x0000-0xFFFF
Number of registers 2 0x0000-0x0020
Bytes of register content 1 2 * number of registers

Register content

2 * number of registers

CRC check 2
Slave acknowledgement:
Slave address 1 Address of the unit
Command code 1 0x10
Starting address of register 2 0x0000-0xFFFF
Number of registers 2 0x0000-0x0020
CRC check 2
Command code 0x08: Line diagnosis
Details of the ADU part | Number of bytes Scope
Request sent by the host:
Slave address 1 0x00-0xFEH
Command code 1 0x08
Sub-function code 2 0x0000
Data 2 0x0000-0xFFFF
CRC check 2
Slave acknowledgement:
Slave address 1 Address of the unit
Command code 1 0x08
Sub-function code 2 0x0000
Data 2 0x0000-0xFFFF
CRC check 2

Note: Command code 0x08 is only used to check whether the line is connected.
10.5 Description of the protocol format

10.5.1 Address code

Servo driver slave address. Setting range 1-247.

10.5.2 Function code

Function code Function
03H Read a function code of the servo driver
06H Write a single function code of the servo driver (this operation is not intended for a 32-bit function code)
10H Write multi_ple con_tinuous function codes of th(_a servo driver _ _ _
(For a 32-hit function code, use 10H for operation, with one function code occupying 2 consecutive addresses)
08H Line diagnosis

10.5.3 Register address distribution

Item Address Space

Description

When P7-04=0 and P7-05=1, this address segment corresponds to the EEPROM address of the driver; parameters
0000H-3FxxH |written to these addresses will be saved.

Zligfr::z:r For example: The EEPROM address corresponding to P2-01 is 0201H (when P7-04=0 and P7-05=1)
pa ddress If it is required to frequently modify the parameters, content of the RAM register shall be modified; when P7-04=0

8000H-BFxxH |and P7-05=1, the function parameter address shall be defined as +8000H
For example: The RAM register address corresponding to P2-01 is 8201H (when P7-04=0 and P7-05=1)

Note: Frequent writing of parameters required to be frequently written to EEPROM may cause damage to EEPROM due to the limited
read/write life span of the EEPROM (about 1 million times).

Function Parameter

MODBUS communication address

P7-04 P7-05 0000H~3FxxH (0000H~3FxxH)+8000H
0 1 Write to EEPROM, and save Write to RAM, without saving
0 0 Write to RAM, without saving Write to EEPROM, and save
1 1 Write to RAM, without saving Write to RAM, without saving
1 0 Write to RAM, without saving Write to RAM, without saving
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10.5.4 CRC check

The transmitter first calculates the CRC value, which is included in the sent message. Upon receiving the message, the receiver will recalculate
the CRC value and compare the calculated value with the received CRC value. If the two values are not equal, it means that there is an error in
the sending process.

Calculation process of CRC check:
1) Define a CRC register and assign an initial value, FFFFH.

2) Perform the XOR calculation with the first byte of the transmitted message and the value of the CRC register, and store the result in the CRC
register. Starting from the address code, the start bit and stop bit are not involved in calculation.

3) Extract and check the LSB (the least significant bit of the CRC register).

4) All bits of the CRC register are shifted to the right by one bit, and the most significant bit is filled by 0.

5) If the LSB is 1, perform the XOR calculation of the CRC register value and A001H, and store the result in the CRC register.
6) Repeat the steps 3, 4, and 5 until 8 shifts are completed.

7) Repeat the steps 2, 3, 4, 5 and 6 to process next byte of the transmitted message, until all bytes of the transmitted message are processed.
Repeat the above procedures until all bytes of information are processed and transmitted.

8) After the calculation, the content of the CRC register is the value of CRC check.
9) Upon transmission, low bytes of the CRC check value will be sent before high bytes.
10.5.5 Line diagnosis and 0x08 setting description

Sub-function code Request data Ack data Sub-function meaning

0000H #datal6 Same with the request data Line diagnosis

10.5.6 Exception response

When the host sends incorrect data or the servo receives incorrect data due to external interference, an exception response message will be sent
back. Data structure of exception response:

Details of the ADU part Number of bytes Description
Address code 1 Slave address
Function code 1 Equal to the sent function code + 0x80
Exception code 1 See the exception code table
CRC check (L) 5 CRC16
CRC check (H) CRC16
Exception code table:
Data Meaning

1 Function code incorrect

2 Address incorrect

3 Data length or CRC check incorrect

5 Write a parameter in excess of the range

6 The current parameter cannot be written

Note: If the function code is incorrect, the exception code is 0x01
10.6 Examples
Write No. 01 servo driver as position control, i.e. P1-00=1, and save it. (P7-04 and P7-05 are default settings)

Transmission 0 1 9 3 4 5 6 7 8 9
order
Transmission 01H 06H 01H 00H 00H 01H 49H F6H
content
Receiving 0 1 2 3 4 5 6 7 8 9
order
Receiving 01H 06H 01H 00H 00H 01H 49H FéH
content
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Chapter 11 Warning, alarm and handling
11.1 Alarm diagnosis and handling measures

When the servo driver becomes subject to an alarm, the digital manipulator will display AL for the alarm; and the motor will automatically
brake or brake at zero speed (according to setting of P0-08; but zero-speed braking only applies to a second-level alarm). The driver will record
information on the latest four alarms, which can be viewed via group d1. Alarm display and its handling measures are provided below:

L.80 1: Output short circuit
ALEG2: Hardware over-current 1

ALOG3: Hardware over-current 2
ALEOC: Software over-current

Reason for alarm Inspection Handling method
Motor wiring error Check the wiring phase between the motor and the driver Reconnect the wire according to the instructions
Control parameter Restore the default value and make corrections step by

Check whether the setting is far greater than the default value

setting abnormal step

Command changes too
sharp

Correct the input command change rate or enable the

Check if the control input command changes too wildly filtering function

1: Check the wiring status between the motor and the driver [ 1: Rule out short circuit, and prevent exposure of the
or check the conductor against short circuit metal conductor
2: Check if the motor is damaged 2: Replace the damaged motor

Driver  output short
circuit

The external braking
resistor has too small|Check if the external braking resistor conforms to the|Use a braking resistor conforming to the instructions,
resistance or is short- | specification and properly set parameters P8-10, P8-11 and P8-13

circuited

Driver hardware failure | Alarm still remains after all problems above are eliminated | Send it to the distributor or manufacturer for repair

L0804 Storage abnormality alarm

Reason for alarm Inspection Handling method
Abnormal  write  of | Cut off the power and restart; check whether the alarm still Replace the driver
parameter data occurs P

Correct the upper computer program, and use the RAM
Check the upper computer program to see whether frequent | address for parameters requiring frequent write
write operations are performed to the EEPROM of the driver | operations. The address direction can be adjusted
through group P7.

Highly frequent storage

ALEOS : System parameter abnormal

Reason for alarm Inspection Handling method

Check parameters set before the alarm

1: When a DO terminal is set to BK function, instantaneous
outage holding function is enabled (by setting P8-18 bitl as
1).

2: When homing method is selected as 31 or 32, the locked- | Correct wrong parameters
rotor protection function (P8-15#0) is not enabled for the
motor. Or, though it’s enabled, the parameters related to
locked-rotor protection (P8-15>Pb-04 or P8-14>Pb-14) are
set improperly.

Parameters set have
conflicts

RLEES: Zero drift anomaly

Reason for alarm Inspection Handling method

An abnormal value is 1: Cut off the power and restart; check whether the alarm Upon_ zero drift sel_f learning, check if the d0-67

detected by the output still occurs combination of the units place and the tens place, or the

current detection circuit| . hundred’s place and the thousand’s place, is greater
. 2: In non-enabled state, set AF04 as 2 and perform zero v

during power-on self-| 7. - than 50. If yes, return the product to the distributor or

- . drift self-learning. s

inspection. the manufacturer for repairing.

ALO0T: Encoder abnormality 1

Reason for alarm Inspection Handling method

Encoder released Check the CN5 and encoder connector of the driver Reinstallation

Check is the encoder is wired following the

Encoder wiring error . . .
9 recommended route in the instructions

Correct wiring

Check whether the CN5 and encoder of the driver are

properly connected and if the shielding layer is sound Reconnect the wire

Poor encoder wiring

The encoder is | After the wiring problem is eliminated, this alarm still

damaged. occurs Replace the motor

ALGO08 : Encoder abnormality 2

Reason for alarm Inspection Handling method
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Abnormal AB signal of an

incremental encoder S ar nna S Q: NN
" I . ]
CRC check error of an absolute ame as HeUw ame as Heoy
type encoder
ALBIS: Encoder abnormality 3
Reason for alarm Inspection Handling method

Abnormal Z signal of an
incremental encoder

Communication error of an
absolute type encoder

Same as AL.OC

Same as ALOOT
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ALOOA: Undervoltage

Reason for alarm

Inspection

Handling method

Input voltage of the main circuit is
lower than the permitted value

Check whether the input voltage and wiring of
the main circuit are normal

Recheck the power wiring

No input voltage of the main
circuit

Check whether the main circuit voltage is
normal

Recheck the power switch

Power error

Check whether the power is consistent with
the specification

Use a proper power source

ALOBS: overvoltage

Reason for alarm

Inspection

Handling method

Input voltage of the main circuit
exceeds the permitted value

Check whether the main circuit voltage falls
within the permitted range

Use a proper power source

Power input error

Check whether the power is consistent with
the specification

Use a proper power source

Too fast deceleration of the motor

Check if the system inertia is too high and if
the deceleration is too fast

Prolong the deceleration time, or use an appropriate
external braking resistor

The load inertia is high and no
braking resistor is connected

Check whether overvoltage occurs upon stop

Install a braking resistor with proper capacity and
resistance, and correctly set the braking resistor parameter

Driver hardware alarm

The main circuit voltage is within the
permitted range according to measurement,
but this alarm still occurs when the motor is
not running

Send it to the distributor or manufacturer for repair

ALOOL ; software over-current
See ALOOZ for details

al) 7 (glgl .
RLO0Od / RLOGE: Motor overload/driver overload

Reason for alarm

Inspection

Handling method

Continuing use when the rated load
is exceeded

1: Monitor whether d0-01 is constantly above
100%

2: Monitor whether d0-46 is constantly above
the rated value

3: Monitor whether d0-47~49 constantly
increase

1: Increase the motor capacity or reduce the load
2: Increase the driver capacity or reduce the load

The motor encoder is improperly
wired

Check U, V, W and encoder wiring

Correct wiring

The motor power cable is cut off or
has poor contact

1: Check whether the motor power line and
the driver are reliably connected

2: Check whether the motor connector are
reliably connected; particularly check the
specification of plastic connectors if used

1: Tighten screws and eliminate poor contact, poor cable
connection and other problems.

2: Fix connectors to prevent them shaking or getting
stressed under external load.

3: Check reeds in connectors against deformation and make
corrections.

Improper of  control

parameters

setting

1: Check whether the machine oscillates and
whether the motor produces abnormal noise
2: Acceleration/deceleration is set too fast

1: Adjust the position/speed gain
2: Slow down acceleration and deceleration

Driver or motor alarm

Eliminate the above problems

Send it to the distributor or manufacturer for repair

o . .
ALE IZ: Driver overheating

Reason for alarm

Inspection

Handling method

Excess environment temperature.

Check whether the ambient temperature falls
within the permitted range

Improve the installation environment

The driver cooling fan is damaged

Check if the cooling fan runs during operation

Replace the non-operating fan

Heat dissipation of the servo driver
is affected

1: Check whether the driver is installed in
conformity to specified requirements

2: Check whether the radiator of the driver is
blocked

1: Install the driver properly according to requirements
provided in Chapter 11
2: Clear blockage

ALE 11: The auxiliary supply voltage is too low

Reason for alarm

Inspection

Handling method

The auxiliary power supply has
continuous voltage drop over
above 40ms and the drop reaches
above 50%

1: Check whether the auxiliary power supply
is properly wired
2: Check if there is sound power supply

Improve the power quality.
Eliminate poor contact or other wiring abnormalities

ALD 2 Over-speed

Reason for alarm

Inspection

Handling method

UVW phase sequence error

Check if the UVW phase sequence is correct

Wire the terminals according to the correct phase sequence
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Improper setting of overspeed
judgment parameter

Check whether the overspeed parameter is set
too small

Set a proper overspeed reference value

The speed input command changes
too sharp

Check whether the analog voltage signal is
abnormal

Adjust the change rate of the input signal or adjust filtering

The encoder is disturbed

Check whether lines are properly laid and
whether the system is grounded

Adjust the line layout and ground the system reliably

ALG 13: The position deviation is too high

Reason for alarm

Inspection

Handling method

The value of alarm for a position
following error is too small

Check whether
properly

parameter P1-20 is set

Increase the set value of P1-20

The pulse command frequency is
higher than the requirement of the
specification

Check the pulse command frequency

Adjust the pulse frequency to make it no higher than the
requirement of the specification

The gain setting is too small

Check if the setting is appropriate

Properly set the gain value

The torque limit is too low

Check the torque limit value

Properly adjust the torque limit value

The load inertia is too high

Calculate the ratio of the load to the rotor
inertia of the motor

Reduce the load inertia or reevaluate the motor capacity

AL.E ™ 1nput phase loss

Reason for alarm

Inspection

Handling method

Main circuit power abnormal

Check whether power lines L1, L2 and L3 are
loose or there is only single-phase input

Make sure a normal three-phase power source is connected;
if the abnormality persists, send the product to the
distributor or manufacturer for repair

Drive parameter setting error

Set the single-phase power supply to three-
phase power supply for the driver

Set the parameter correctly
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AL IS: Motor phase sequence error

Reason for alarm

Inspection

Handling method

The motor rotates in a direction
inconsistent with the set direction

Check whether U, V and W are properly
wired

Ensure proper wiring; if the abnormality persists, send the
product to the distributor or manufacturer for repair

ALO

i8:; Parameter setting abnormal

Reason for alarm

Inspection

Handling method

Some parameters of the driver are
abnormal

1: The driver Code set doesn’t match
corresponding model;
2: The driver Code set doesn’t exist (beyond

range)

Check d2-09~d2-10 and the driver nameplate and make
records; contact the distributor or manufacturer

ey . .
ALD 17: Braking resistor overload

Reason for alarm

Inspection

Handling method

No braking resistor is connected or
the braking resistor connected has
a too small capacity

1: Check connection of the braking resistor
2: Calculate resistance of the braking resistor

1: Reconnect the external braking resistor
2: Use a suitable braking resistor

IGBT for braking fails

Check whether the IGBT for braking is
damaged

Send it to the distributor or manufacturer for repair

The parameter is set incorrectly
when an external braking resistor is
connected

Check the settings of the braking resistor (P8-
10) and the braking resistor power (P8-11)

Set the parameter correctly

AL 18 Encoder overheating

Reason for alarm

Inspection

Handling method

The absolute type encoder is
overheated

Check whether the ambient temperature for
motor operation is too high

Lower the ambient temperature or cool down the motor by
forced air cooling

ALD

i3: Battery low alarm for the absolute type encoder

Reason for alarm

Inspection

Handling method

The battery voltage of the absolute
type encoder is lower than 3.1V

Measure the battery voltage

Replace the battery (make sure the encoder and driver CN5
terminals are well connected and the battery is replaced
when the driver is powered on. If the battery is replaced

. M R
when the encoder is powered off, an ALO A alarm will
occur upon power-on again)

ALG 17 The battery voltage of the absolute type encoder is too low

Reason for alarm

Inspection

Handling method

The battery voltage of the absolute
type encoder is lower than 2.5V.
Multi-turn position information is
lost

Measure the battery voltage

Replace the battery, manually clear the multi-turn alarm
information through AF-16 after power-on, power the
encoder on again

Fail to clear alarms after

replacement of the battery

Clear the multi-turn alarm information through AF-16.

ALE 1 : Driver and motor matching error

Reason for alarm

Inspection

Handling method

The motor CODE set doesn’t exist.
The driver and the motor do not
match

1: Check whether the motor code in the driver is

consistent with that on the motor nameplate

2: The rated current of the motor is greater than

that of the driver.

3: Whether the type of the encoder match that of

the driver.
4: Whether the motor CODE set is complete.

1: Correctly match the driver and the motor
2: Enter a correct motor code

"W

AL IC.. Homing failure

Reason for alarm

Inspection

Handling method

Parameter Pb-00 is set too small

Check whether a proper value is set for Pb-00

Increase the value of Pb-00

The external detector or limit
switch fails

Check the external detector, limit switch and
wire

Troubleshooting

Nl
aLs id: Main power failure

Reason for alarm

Inspection

Handling method

The main circuit power is cut off

Check whether the power supply logic is
correct

Adjust the power supply logic, or maintain the current
status when the main circuit power needs to be cut off

AL IF : The system needs to be restarted

Reason for alarm

Inspection

Handling method

Some operations require restart of
the driver to become valid

None

Cut off the driver power and power it on again
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L.8027: UVW short-to-ground alarm

Reason for alarm Inspection

Handling method

The motor U, V or W wire is

shorted to the ground Check the motor wire and connectors.

Make good of insulation

Internal wire insulation of the

; Check insulation of the motor windings
motor is damaged

Send it to the distributor or manufacturer for repair
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ALOCE: | oad inertia identification fails

Reason for alarm

Inspection

Handling method

The load inertia is too high

Check whether the load inertia is too high

Manage to reduce the load inertia or replace with a
motor with higher inertia

The mechanical connection
between the load and the motor is
abnormal

Check whether the
properly connected

load and the motor is

Eliminate mechanical problems

The number of revolutions for the
motor is too small

greater than the set value of P8-03

Check whether revolutions of the motor is

Properly increase the set value of the tens and hundreds
places of P8-03

The set value of the tens and ones
places of P8-03 is too small

revolutions

Check whether the motor can rotate for more

Properly increase the set value of P8-02
Properly decrease the set value of the thousands and
hundreds places of P8-03

ALG32: The electronic gear ratio range is set improperly

Reason for alarm

Inspection

Handling method

The electronic gear ratio is set
improperly

Check whether relevant parameter of the
electronic gear ratio is properly set

Adjust the parameter

ALO33: The input pulse frequency is too high

Reason for alarm

Inspection

Handling method

The input pulse frequency exceeds
1MHz

Whether the input pulse frequency is too high.
Whether serious interference is present

Adjust the output of the master. Use conforming shielded
twisted pairs to transmit pulse signals

L.034: Analog zero-drift correctio

n error

Reason for alarm

Inspection

Handling method

Upon self-learning of zero drift,
above 2V external voltage is
sampled

Check whether the master command is set to 0
during execution of zero drift self-learning.
Check if the output voltage exceeds 2V when
the master command is set to 0.

Set the master command to 0, and repeat zero drift self-
learning. Correct the output of the master.

ALO38: The relay fails to fully close

Reason for alarm

Inspection

Handling method

The soft start relay of the servo
main circuit fails to fully close

Check whether the alarm is cleared after
power-on again

Send it to the distributor or manufacturer for repair

ALE33: The number of serial encoder lines is improperly set

Reason for alarm

Inspection

Handling method

An incorrect number of encoder
lines is set by the customer

Check relevant parameters

Set it correctly. The number of lines is one fourth of the set
number of encoder lines

ALGYE: An error occurs upon writing to the encoder EEPROM

Reason for alarm

Inspection

Handling method

An error occurs when a parameter
is written to the motor encoder

1: Check whether the communication protocol
of the encoder conforms to the requirement.

2: Check whether the encoder cables are
correct and properly connected.

Repeat the write operation

ALBY2: A check error occurs upon

reading the encoder EEPROM

Reason for alarm

Inspection

Handling method

The parameter check read from the
motor encoder is incorrect, or such
parameter has not been written to
the encoder

1: Check whether the encoder cables are
correct and properly connected.

Repeat the read operation; if it fails, use the motor CODE

ALOYS: Excessive fully closed-loop position deviation

Reason for alarm

Inspection

Handling method

The absolute value of fully closed-
loop position deviation is greater
than PC-04 setting

excessive fully closed-loop position deviation
2:
mechanisms are subject to connection issues

3: Whether the parameter of PC-01 is correct.

1: Whether the threshold setting is too small for

If the connector is disengaged, or if other

1: Increase the threshold of excessive fully closed-loop
position deviation

2: Check if the connector is disengaged from the
mechanisms

3: Select the correct movement direction

ALOY6 : Disconnection of fully clos

ed-loop external encoder

Reason for alarm

Inspection

Handling method

Connector of external encoder is
disengaged

of the external encoder

Check the terminals of interface cards and connectors

Reinstallation

External encoder wiring error

recommended route in the instructions

Check if the external encoder is wired following the

Correct wiring
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Poor wiring of external encoder

Check if the wiring is proper for the terminals of

interface cards and connectors of the external | Reconnect the wire

encoder, including integrity of the shielding layer.

External encoder damage

After the wiring problem is eliminated, this alarm still

occurs

Replace the external encoder

ALOZL: The temperature sensor of

the servo driver is abnormal

Reason for alarm

Inspection

Handling method

Open-circuit or short-circuit occurs
to the built-in temperature sensor
of the servo driver

Check whether the alarm is cleared after

power-on again

Send it to the distributor or manufacturer for repair
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11.2 Warning diagnosis and handling measures

When the servo driver becomes subject to a warning, the digital manipulator will display “AL€> for warning. If a warning indicating that a
system anomaly is detected occurs, but the motor will not stop operating, please identify the cause immediately and perform troubleshooting.
Warning display and its handling measures are provided below:

ALESS: Driver overheat warning

Warning reason

Inspection

Handling method

Excess environment temperature.

Check whether the ambient temperature falls
within the permitted range

Improve the cooling condition of the servo driver and
lower the ambient temperature

The driver cooling fan is damaged

Check if the cooling fan of the driver runs
during operation

Replace the non-operating fan

Installation direction of the servo
driver or the air inlet/outlet of the
cooling fan is blocked

1: Check whether the driver is installed in
conformity to specified requirements

2: Check whether the radiator of the driver is
blocked

1: Install the driver according to requirements provided in
Chapter Il
2: Clear blockage

The servo driver has some fault

Cut off the power and wait for some time
before restart the device

If the alarm still remains, replace the servo driver

ALED3: Motor overload warning

Warning reason

Inspection

Handling method

Motor load has reached the
threshold of motor overload

warning set in P8-09.

1: Refer to ALGGd and ALOGE
2: Parameter P8-09 is set too small

1: Refer to ALOOd and ALODE
2: Parameter P8-09 is set too small

] [l . H
ALEDY: Driver overload warning

Warning reason

Inspection

Handling method

The driver load reaches the
overload warning threshold set by
P8-08

1: Refer to ALOGd and ALOGE
2: Parameter P8-08 is set too small

1: Refer to At00d and ALOGE
2: Properly increase the set value of P8-08

ALEDS: position deviation too high

warning

Warning reason

Inspection

Handling method

The warning threshold for a
position following error is too
small

Check whether
properly

parameter P1-18 is set

Increase the set value of P1-18

The pulse command frequency is
higher than the requirement of the
specification

Check the pulse command frequency

Adjust the pulse frequency to make it no higher than the
requirement of the specification

The gain setting is too small

Check if the setting is appropriate

Properly set the gain value

The torque limit is too low

Check the torque limit value

Properly adjust the torque limit value

The load inertia is too high

Calculate the ratio of the load to the rotor
inertia of the motor

Reduce the load inertia or reevaluate the motor capacity

ALEDS : Braking overload warning

Warning reason

Inspection

Handling method

No braking resistor is connected or
the braking resistor connected has
a too small capacity

1: Check connection of the braking resistor
2: Calculate resistance of the braking resistor

1: Reconnect the external braking resistor
2: Use a braking resistor with proper resistance

The load inertia is too high

Check whether the total load/rotor inertia ratio
is proper

Reduce the load inertia or replace with a motor with higher
inertia

Improper parameter setting

Check the settings of the braking resistor (P8-
10) and the braking resistor power (P8-11)

Set the P8-10 and P8-11 parameters correctly

Check whether the braking resistor derating
percentage (P8-13) is proper

When an external braking resistor is used, if the power is
high enough, increase the set value of P8-13

Check whether the deceleration time is too
short

Increase the deceleration time.

~Pot~: Forward overrun warning

Warning reason

Inspection

Handling method

The P-OT terminal is active, and
the command is forward

Check the position of the forward limit switch

1: Release the forward limit switch
2: Give a reverse command

Run beyond the forward limit

position

Check the current position of motor and value
of P1-26

Correct the command and the P1-26 set value
Set P1-26 to the maximum value, and turn off its function

The absolute value system runs
forward to exceed the allowed
number of revolutions and the

command is in the forward

Check whether a proper value is set for P8-05

Adjust the value set for P8-05. Give a reverse command.

249




Technical Manual for EA350 Analog Pulse Type Servo Driver

V101

direction

The servo system has insufficient
stability

Check the set control parameter and the load
inertia

Re-correct the control parameter or reevaluate the motor
capacity

~nok—: Reverse overrun warning

Warning reason

Inspection

Handling method

The N-OT terminal is active, and
the command is in the reverse
direction

Check the status of the reverse limit switch

Reverse limit switch
2: Give a forward command

Run beyond the limit

position

reverse

Check the current position of motor and value
of P1-28

1: Correct the command and the P1-28 set value
2. Set P1-28 to the maximum value, and turn off its
function

The absolute value system runs
reversely to exceed the allowed
number of revolutions and the
command is in the reverse
direction

Check whether a proper value is set for P8-05

1: Adjust the value set for P8-05
2: Give a forward command

The servo system has insufficient
stability

Check the set control parameter and the load

inertia

Re-correct the control parameter or reevaluate the motor
capacity

ALEDS: Warning for excessive times of writing a parameter to EEPROM via communication (the parameter can be normally written after

occurrence of the arming)

Warning reason

Inspection

Handling method

After power-on, the upper
computer/PLC/touch screen
parameter has been modified for
too many times

Check whether the parameter requiring real-
time modification uses corresponding RAM
address

For real-time change of the parameter address to
corresponding  RAM address (without presence of
EEPROM), see 10.5.3 for details.
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ALEDA: Request for power-on again

Warning reason Inspection Handling method
The parameter of power-on again | When the parameter setting is completed, power
is changed on the device again

ALEDS: No braking resistor is connected (supported by SIZE B and C models)
Warning reason Inspection

Handling method

1: Check whether the short-circuit piece of the built-in

braking resistor is connected (P+ and D) Upon  wirin ower on the device again

No braking resistor is connected | 2: When an external braking resistor is used, check p g P . gain.
. Replace the braking resistor

whether lines are well connected

3: Test the braking resistor in the power failure status
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Chapter 12 Rated values and specifications
12.1 Rated value of AC220V driver
Model EA350- OR9-1B | 1Re-1B | 2R5-1B | 4Rs8-2B 6R2-2B 011-2B
Adaptive motor encoder 17/23-hit serial encoder, conforming to the RA-CODER format
Adaptive motor power (kW) 0.05 0.1/0.2 0.4 0.75 1.0 15
Maximum allowable motor
power (KW)* 0.05 0.2 0.4 0.8 1.2 2.0
Rated output current (Arms) 0.9 1.6 25 4.8 6.2 11.0
Maximum instantaneous 32 48 75 14.4 186 275
output current (Arms)
5 Single-phase AC220V, -15% ~ +10%, 50/60Hz -
Power Main power
supply - Three-phase AC220V, -15% ~ +10%, 50/60Hz
Control power Single-phase AC220V, -15% ~ +10%, 50/60Hz
SN DCL T - - - 50Q/100W | 50Q/100W 50Q/100W
resistor
Braking Minimum
resistor
Bl 500 500 500 400 40Q 350
external
resistance

*: The maximum allowable power of the AC permanent magnet synchronous servo motor. In the meanwhile, the rated current of the motor
should not exceed the rated output current of the driver.

12.2 Rated value of AC380V driver

Model EA350- 5R6-3B 8R5-3B 013-3B 017-3B 022-3B 028-3B 038-3B 052-3B 062-3B
Adaptive motor encoder 17/23-bit serial encoder, conforming to the RA-CODER format
Adaptive motor power (kW) 1.5 2.0 3.0 4.4 55 7.5 18.0 220 30.0
Lsinsiellovsh iy 18 2.4 3.9 5.2 75 135 20.0 24.0 32.0
power (KW)
Rated output current (Arms) 5.6 8.5 13.0 17.0 220 28.0 38.0 52.0 62.0
Maximum instantaneous 16.8 255 320 459 55.0 70.0 95.0 130.0 145
output current (Arms)
Power Main power Three-phase AC380V, -15%~+10%, 50/60Hz
supply Control power Single-phase AC380V, -15%~+10%, 50/60Hz
Built-in braking | 5010w | s000100W | s00/100W | - - - - - -
resistor
Braking Minimum
resistor
il sl 500 40Q 400 300 300 250 100 100 100
external
resistance

*: The maximum allowable power of the AC permanent magnet synchronous servo motor. In the meanwhile, the rated current of the motor
should not exceed the rated output current of the driver.

A driver with AC380V input can, when the following conditions are satisfied, drive a 220V AC permanent-magnet servo motor
1: The motor power cannot exceed the maximum allowable motor power.

Cautionw-

2: The rated current of the motor cannot exceed the rated output current of the driver.

3: The voltage resistance of the motor windings reaches AC1500V or above.
4: Correctly set the rated voltage of the motor on the driver to 220V.
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12.3 EA350 servo driver specification

Operating
conditions

Temperature | Working temperature 0~40< storage temperature -2085<
Humidity | Working/storage: < 90%RH (without dew condensation)
Altitude <1,000m
Vibration | <4.9m/s?, 10~60Hz (no operation at the point of resonance is permitted)

Cooling method

Fan cooling

Control method

SVPWM, vector control

Six control modes

Speed control, position control, torque control, speed/position control, torque/speed control, position/torque control

Front panel

5 keys, 5-digit LED

Regenerative brake

Built-in brake unit (a built-in brake resistor is provided in partial specifications), which can have an external resistor
connected

Feedback mode

RS485 serial communication encoder, RA-CODER or FA-FORMAT protocol (non-standard version of FA-
FORMAT is supported)

Servo start, alarm resetting, position pulse deviation counter clearing, speed command direction
Input  |selection, position/speed multi-segment switching, internal command trigger, control mode switching,

Digital input/output pulse disable, forward drive disable, reverse drive disable, forward jog, backward jog
Output Servo ready, brake output, motor rotation output, zero-speed signal, speed approach, speed reached,

P position approach, torque limit, rotating speed limit, warning output, alarm output.
. . Hardware | Over-voltage, under-voltage, over-speed, overheat, overload, over-speed, encoder alarm, and so on.
Protective Function - —
Software | Excessively large position error, EEPROM fault, and so on.

Alarm data tracking
function

Record 4 groups of historical alarms and relevant data

Communication function | Modbus RTU
Encoder S,:)?::' A, B, Z differential outputs, Z signal open-collector output; Z signal width can be set
signal output
g P Resolution | Any frequency division can be programmed and output before or after frequency quadruplication
iwalﬁlmt:]lz:e Differential input mode: 500Kpps
f put p Open-collector input mode: 200Kpps
requency
Pulse
command | Pulse + symbol, A and B-phase orthogonal pulse, CW/CCW
mode
Position | Command o .., pulse command, multi-segment position command
control | control mode
mode Command
smoothing | Low-pass filtering, FIR filter, trapezoid-shaped smoothing of multi-segment position command
mode
Electronic | ¢\ i onic gear ratio: N/M multiples (0.001<N/M<64000= N: 1~2%, M: 1~2%
gear ratio
Position
accuracy + pulse command
e External analog quantity command, digital speed command, multistage speed command, inching command
control mode ' ' '
Command
smoothing | Low-pass filtering, smooth S curve
mode
Analog Voltage range -10vV~ 10V
command | Input impedance 10KQ
Input Time constant 20015
;ﬁiﬁgl Torque limit | Digital setting or external analog quantity limit
mode Speed . : i
regulation | 1:5000 (23-bit encoder) Mlnlm_al speed/rated rotating speed of continuous stable
ratio operation under the rated load
Bandwidth | 1,300Hz (23-bit encoder) -3dB
Load fluctuation (0 ~100%) | Maximum 0.1%
Speed Supply voltage change Maximum 0.1% For a 23-bit encoder, when the speed command is the
fluctuation | +10% ' rated rotating speed, (rotating speed without load -
ratio Ambient temperature (0~ rotating speed with full load)/rated rotating speed.
o Maximum 0.1%
50°C)
Torque Command | External analog command, digital torque command
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control
mode

control mode

Command
smoothing | Low-pass filtering

mode

Analog Voltage range -10vV~ 10V

command Input impedance 10KQ

input Time constant 20016
Speed limit | Digital setting or external analog quantity limit
Accuracy | H% (current repetition accuracy)
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12.4 EA350 servo driver size
SIZE A: Overall dimensions of EA350-0R9-1B EA350-1R6-1B EA350-2R5-1B
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Installation hole making diagram
SIZE B: Overall dimensions of EA350-4R8-2B EA350-6R2-2B
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SIZE C: Overall dimensions of EA350-5R6-3B EA350-8R5-3B EA350-013-3B EA350-011-2B
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SIZE D: Overall dimensions of EA350-017-3B EA350-022-3B EA350-028-3B
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Installation hole makingdiagram
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SIZE E: Overall dimensions of EA350-038-3B EA350-052-3B EA350-062-3B
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. . mounting component i | i i
(non-standard ®lo U v wW|® | | ! |
configuration) . | i | |
3, | o] (] | . H
E - L___Jn/ |- —-—. d P S— 4
80 205
| 120 80 20
497 225 120 121
(73) 302 Hole-making diagram for

Installation hole making diagram through-wall mounting

Note: Accessories should be purchased separately for through-wall installation. The customer can also fabricate such accessories by themselves.
12.5 Servo motor specification

SER 08 -0R7-30-2 F AY [ -XX

@ @ © ©®© P00 00® ©®

1st place | Series 2nd place | Motor flange size 3rd place | Rated output power of motor
SER: Standard servo motor 04: 40mm 005: 50W
SES: High-performance servo motor 06: 60mm OR1.' 100W
SEC: Large-power servo motor 08: 80mm :
09: 86mm OR2: 200W
4th place | Rated speed 11: 110mm AR4: 4400W
132 130mm 5R5: 5500W
10: 1000rpm 18; 180mm 7R5: 7500W
15: 1500rpm 20 200mm 011: 11kW
20: 2000rpm 23: 230mm 029: 29kwW
gg: gggg:gm 7th place | Inertia type 9th place | Optional

A: Low inertia

Null: No optional accessory

Sth place | Voltage class > m;‘i]'?rrgr'{i‘gma 1: With holding brake (DC24V)

2: 220V ’ 2: With oil seal

3: 380V 8th place | Shaft end i VV://:EE ?:r:ging brake and oil seal
. H H H *1 i

S prace | Enoacer e é %ttlrsalfé(r:;)\é\gttcé;t;?t/ :1:100} screw hole 5: With holding brake and fans

B: 17-bit incremental encoder 2o )

F: 23-hit absolute type encoder ﬁ(:)l\évuh double-circular key slot and screw 10th place | Special specifications

*1: It is not recommended to choose any non-standard variety.
*2: For a 130 flange motor, Y is a 8mm-wide open key, Z is a 6mm-wide double round or open key.

Elements of the 10 servo motor models are not subject to causal combination. For details, refer to the selection guide or consult us.
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12.5.1 Common features of servo motors:

Motor insulation level

F Class

Withstand voltage of insulation

1500V 60s

Insulation resistance

DC500V, above 10MQ

Thermal resistance level of the
motor

B

Protection level

Fully-closed self cooling type, IP65 (except for the shaft running-through part)

Service environment

Ambient temperature 0-40< RH 20%~80% (without dew condensation)

Installation method

Flange installation

Rotation direction

Rotate counterclockwise (CCW) under a forward command if viewed from the load side

12.5.2 Holding brake specification:

Motor flange | Rated torque of Rated | Static friction Rated Closing Release Set the closing Set the release
size motor voltage torque power voltage voltage action time action time
mm Nm VDC Nm W VDC VDC ms ms

40 0.32< 0.35 35

63 55
60 0.64~1.27 2 6.3
80 1.3~35 4 10.4
86 3.2~35 4 10.4 87 72
110 2~6 10 11.6

24 22 15

130 3.2~15 20 195 110 95
180 17~35 44 25 140 120
180 >36 74 45 152 130
200 35~95.5 120 95 165 140
230 70~184 200 120 230 180

depends on the physical product.

motor static cannot be assured.

1: The holding brake is used to keep the motor locked after stop, and cannot be used for braking.
2: A 24V power source shall be provided by the user for the holding brake, and it is prohibited to connect the holding brake to the 24V power in
the servo driver. The 24V power source shall have a capacity that is at least 1.5 times the rated power of the holding brake (excluding capacity of

any 24V power source for other devices).
3: The action time of the holding brake may differ for different circuits. The time provided above is only for reference, and the actual time

4: Static friction torque refers to the static friction torque provided by the brake when the motor is static; if there is external impact, keeping the
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12.5.4 Parameter table of SES series servo motor:

Voltage | Rated r(iztt?r?g Ivrlgi(;?ntgm Rated : Maximum Rated |. Maximum | Torque R_otating Adaptable
Servo motor model class power speed, speed, current | instantaneous torque Nm instantaneous | constant |ner£|a, . driver
) (W) rom rom A current, A torque, Nm | Nm/A | Kg.cm#*10 EA350-
SES04-005-30-20AY 0O 50 3000 6000 0.6 1.8 0.16 0.48 0.26 0.02(0.02) OR9-1o
SES04-0R1-30-20AYO 100 3000 6000 11 3.3 0.32 0.96 0.29 0.04(0.04) 1R6-10
SES06-0R2-30-20BY 200 3000 6000 16 4.8 0.64 1.92 0.44 0.29(0.34) 1R6-10
SES06-0R4-30-2u0BYo | AC 220 400 3000 6000 2.3 6.9 1.27 3.81 0.59 0.56(0.61) 2R5-10
SES08-0R7-30-20BYm 750 3000 5000 4.0 12 24 7.2 0.653 1.56(1.66) 4R8-20
SES08-1R0-30-20BYo 1000 3000 5000 6.0 18 3.2 9.6 0.538 2.03(2.13) 6R2-20
SES13-0R8-15-2FBYD 850 1500 3000 6.9 17 5.39 13.8 1.72 13.95(16.1) 011-2B
SES13-0R8-15-3FBYD 850 1500 3000 35 8.5 5.39 13.8 1.72 13.95(16.1) 5R6-3B
SES13-1R3-15-3FBYD 1300 54 14 8.34 23.3 1.78 19.95(22.1) 5R6-3B
SES13-1R8-15-3FBYD 1800 8.4 20 115 28.7 15 26.1(28.1) 8R5-3B
SES18-2R9-15-3FBYD 2900 11.9 28 18.6 45.1 1.7 46.0 (53.9) 013-3B

AC 380 1500 3000

SES18-4R4-15-3FBYD 4400 16.5 40.5 28.4 71.1 1.93 67.5 (75.4) 017-3B
SES18-5R5-15-3FBY D 5500 20.8 52 35 87.6 1.8 89.0(96.9) 022-3B
SES18-7R5-15-3FBYD 7500 25.7 65 48 119 192 125.0(133) 028-3B
SES18-3R6-20-3FBYD 3600 2000 2500 9.5 28.5 16.7 50.16 21 46.0(53.9) 013-3B

Note: 1: Value in () is the value in case a brake is provided,;
2: When an oil seal is provided, it shall be derated by 10% for use
3: Rated torque refers to the continuous permitted torque upon installation on an aluminum heat sink of the following dimension and at the
ambient temperature 40°C.
Motors with flanges 40, 60 and 80: 250*250*6mm
Motor with flange 130: 400*400*15mm

Motors with flanges 90 and 110: 300*300*10mm
Motor with flange 180: 550*550*20mm
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12.5.5 Parameter table of SER series servo motor:
Voltage Rated r(igtt?r?g ersi(;{?nugm Rated : Maximum Rated : Maximum | Torque R_otating Adaptable
Servo motor model class (V) power spee d, spee d, current | instantaneous | torque | instantaneous | constant Inertzlf, . driver
(W) rpm rpm A current, A Nm torque, Nm | Nm/A | Kg.cm**10 EA350-
SER06-0R2-30-20AY 0 200 3000 5500 1.2 36 0.64 1.92 0.53 0.18(0.18) | 1R6-1o
SER06-0R4-30-20AY 0 400 3000 4500 2.3 6.9 1.27 3.81 0.55 0.3(0.3) 2R5-10
SER08-0R7-30-20AY0 250 3000 4500 43 12.9 2.4 7.20 0.56 1.01(1.02)
SER08-0R7-20-20AY0 2000 3000 3.0 9.0 35 10.50 117 1.59(1.6) AR89
SER08-1R0-30-20AY0 1000 | 3000 4000 4.0 12.0 32 10.50 0.88 1.59(1.6)
SER09-0R7-30-20BZ0 750 3000 4000 34 10.2 2.4 7.20 0.71 2.42(2.43)
SER11-0R6-30-20BYD AC 220 600 3000 4000 25 75 2.0 6.00 0.8 3.03(3.05) 2R5-1o
SER11-1R0-20-20BYD 1000 2000 2500 5.0 15.0 5.0 15.00 1.0 7.22(7.24) 6R2-20
SER11-1R2-30-20BYD 1200 3000 3500 4.9 14.7 4.0 12.00 0.82 5.54(5.56)
SER11-1R8-30-20BYD 1800 3000 3500 6.6 19.8 6.0 18.00 091 8.55(8.57) 011-2o
SER13-0R7-20-20BYD 750 2000 2500 3.88 11.6 3.65 10.95 0.94 6.17(6.19) 4R8-20
SER13-1R0-10-2oBYD 1000 1500 4.72 14.2 9.55 28.65 2.02 17.14(17.16)
SER13-1R0-20-20BY0o 1000 | 2000 2500 4.72 14.2 4.77 14.31 1.01 8.71(8.73) | 6R2-20
SER13-1R0-30-20BYD 3000 3500 4.96 14.9 327 9.81 0.66 6.17(6.19)
SER13-1R5-10-30BYo 1000 1500 5.4 135 14.32 35.80 2.65 25.58(25.6)
SER13-1R5-20-30BYD 1500 | 2000 2500 41 10.3 7.16 17.90 1.75 | 12.08(12.1) | 5R6-30
SER13-1R5-30-30BYD 3000 3500 42 10.5 4.78 11.95 1.14 8.71(8.73)
SER13-2R0-20-30BY0D AC 380 2000 2000 2500 6.5 16.3 9.55 23.88 1.47 | 17.14(17.16) 8R5-30
SER13-2R0-30-30BYD 3000 3500 5.8 14.5 6.5 16.25 112 | 12.08(12.1)
SER13-3R0-20-3uBYD 3000 2000 2500 9.6 24.0 14.32 35.80 1.49 25.58(25.6) 01330
SER13-3R0-30-3uBYD 3000 3500 8.3 20.8 9.55 23.88 1.15 17.14(17.16)

Note 1: Value in () is the value in case a brake is provided;

2: When an oil seal is provided, it shall be derated by 10% for use

3: Rated torque refers to the continuous permitted torque on an aluminum heat sink of the following dimension and at the ambient temperature

40°C.

Motors with flanges 40, 60 and 80:

250*250*6mm

Motors with flanges 90 and 110: 300*300*10mm  Motor with flange 130: 400*400*15mm

260




Technical Manual for EA350 Analog Pulse Type Servo Driver V101
12.5.6 Parameter table of SEC series servo motor:

Voltage | Rated r(iztt?r?g Ivrlgi(;?ntgm Rated : Maximum Rated |. Maximum | Torque R_otating Adaptable
Servo motor model class power speed, speed, current | instantaneous torque Nm instantaneous | constant lnergla, ) driver
) kw rom rom A current, A torque, Nm | Nm/A | Kg.cm#*10 EA350-
SEC20-011-20-3FBYnD 11.1 2000 2300 22 44 53 106 24 72(74) 028-3B
SEC20-015-20-3FBYD 14.7 28 56 70 140 25 97.7(99.8) 028-3B
SEC20-011-15-3FBYnD 11.0 21 42 70 140 33 97.7(99.8) 028-3B
SEC20-013-15-3FBYD 13.2 23 46 84 168 3.6 114(116) 028-3B
SEC20-015-15-3FBYD AC 380 15.0 27 54 95.5 191 352 | 130.8(133) 028-3B
SEC23-011-15-3FBYnD 11.0 1500 1800 22 55 70 175 3.2 260(262.2) 028-3B
SEC23-015-15-3FBYO 15.0 36 90 95.5 239 2.7 380(382.2) 038-3B
SEC23-018-15-3FBYO 18.5 43 99 118 271 2.7 380(382.2) 052-3B
SEC23-022-15-3FBYO 22.0 52 120 140 322 2.7 500(502.5) 052-3B
SEC23-029-15-3FBYO 29.0 61 134 185 407 3.0 620(622.5) 062-3B

Note 1: Value in () is the value in case a brake is provided,;
2: When an oil seal is provided, it shall be derated by 10% for use;
3: These motors come with a cooling fan that is powered by AC380V three phase. Always make sure the draft of the fan heads to the output

shaft end during installation. If not, please exchange the R and S phases of fan power.
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12.6 Servo motor size
12.6.1 Dimensions of SES series servo motors with flanges 40, 60 and 80
L=220 Encoder cable socket

Brake cable socket Power cable socket

5
= | LK
I~}
)
—_— ||l == asl
e
(=]
L
LD LZ 2
Speév'if?ctgt'ion /Lo mmy| FA | FB | FC FD Lz LK LE LG LT S | KL | KH | KW | T | Quality
model (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) [ (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (ko)
SES04-005- | 865 0.4
20-20AYs0 | (L1085 | © | 2| 4 45 | 255 | 14 3 8 37 8 | 63| 3 3| M| o)
SES04-0R1- | 100.5 0.47
30.20Ave | (335 | © | 2| 4 45 | 255 | 14 3 8 37 8 | 63| 3 3| M3 | gy
SES06-0R2- | 93.7 101
20.208ve | (202 | 0| 0| 7 45 30 20 3 8 48 | 14| 1 5 5 | M5 | 4
SES06-0R4- | 110.7 137
30.208ve | a7z | © | 0| 45 30 25 3 8 48 | 14| 1 5 5 | M5 | 7
SES08-0R7- | 122.4 2.4
20.208ve | (506 | © | 0| % 6.3 35 25 3 10 58 | 19 | 155| 6 6 | M5 | g
SES08-1R0- | 136.4 3.0
20.208ve | (sag | © | 0| 6.3 35 25 3 10 58 | 19 | 155| 6 6 | M5 |

Note: An SES04 motor has two installation holes at the two shadowed locations as shown in the figure.
12.6.2 Dimensions of SER series servo motors with flanges 60, 80 and 86

Encoder cable plug  Power cable plug

=220
LG
—7U0\ LE
=1 ‘ || 1k T depth 15
|. E
o VA B I I S — B | | — s
1\ |l’ g
\ / 1 LT | =
DFC =
G- ) z
TEA LD LZ
S eci'\]fi'g;’iron/m LD | FA | FB | FC | FD Lz LK LE LG LH S | KL | KH | KW | T | Quality
P odel (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) [ (mm) | (mm) | (mm) | (mm) | (mm) | (mm) (kg)
SER06-0R2- | 1135 101
020AYs | (a7 | 8 | 50 | 70| 55 30 | 225 3 8 44 14| 11| 5 5 | M5 | 14
SER06-O0R4- | 134 1.37
s020Ave | (eg | © | 0 | 70| 55 30 | 225 3 8 44 | 11| 5 5 | M5 | 17
SER08-OR7- | 1415 247
020Avn | 73 | 8| 70 | %0 | 65 35 25 3 8 55 19 | 155| 6 6 | M5 | o3
SER08-0R7- | 1715 3.40
2020Avoo | oz | 8| 70| % | 65 35 25 3 8 55 19 | 155| 6 6 | M5 o)
SER08-1R0- | 1715 3.40
w20av0 | @og | 8| 70 | 9| 65 35 25 3 8 55 19 | 155| 6 6 | M5 | o)
SER09-0R7- | 148 3.24
020BYe | (a3 | % | 8 | 100 65 35 25 3 9 58 16| 13| 5 5 | M5 Ton
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12.6.3 Dimensions of SER series servo motors with flanges 110 and 130
______ 1
| \
------- 1
L AL
Encoder cable socket;
= Power cable socket
soFD = \ Lo
= LE
1] ]
LK z| Tdepthls
N
¥ =
- — — e — - —— — f— ] —— - = — m
L
"
z
LD LZ
Motor LD FA | FB | FC | FD | LZ | LK | LE | LG | LH | LM | LT | o | i |yl kw | T Quality
specification/model | (mm) | (mm) | (mm) [ (mm) | (mm) [ (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) (kg)
SER11-0R6-30- 155.5 3.93
YLBYD (2105) 110 | 95 | 130 | 9 55 | 31 6 9 - | 107 | 176 | 19 | 155 | 6 M6 (5.39)
SER11-1R0-20- | 205.5 6.42
BYG (260.5) 110 | 95 | 130 | 9 55 | 31 6 9 - | 107 | 176 | 19 | 155 | 6 M6 (7.88)
SER11-1R2-30- | 185.5 5.46
20BYD (240.5) 110 95 130 9 55 31 6 9 - 107 | 176 19 | 155 6 M6 (6.92)
SER11-1R8-30- | 2185 7.26
LBV (2735) 110 | 95 | 130 | 9 55 | 31 6 9 - | 107 | 176 | 19 | 155 | 6 M6 872)
SER13-0R7-20- 150 5.20
Y (205) 130 | 110 | 145 | 9 58 | 45 6 12 - | 117 | 186 | 22 | 18 7 M6 (6.90)
SER13-1R0-10- 215 10.12
LBYD 270) 130 | 110 | 145 | 9 58 | 45 6 12 - | 117 | 186 | 22 | 18 7 M6 (1167)
SER13-1R0-20- 165 6.41
SeBYn 220) 130 | 110 | 145 | 9 58 | 45 6 12 - | 117 | 186 | 22 | 18 7 M6 (7.9)
SER13-1R0-30- 150 531
BYD (205) 130 | 110 | 145 | 9 58 | 45 6 12 - | 117 | 186 | 22 | 18 7 M6 (6.89)
SER13-1R5-10-0 | 265 13.82
“BYO (320) 130 | 110 | 145 | 9 58 | 45 6 12 - | 117 | 186 | 22 | 18 7 M6 (15.40)
SER13-1R5-20-0 | 185 7.89
“BYO (240) 130 | 110 | 145 | 9 58 | 45 6 12 - | 117 | 186 | 22 | 18 7 M6 (9.43)
SER13-1R5-30-0 | 165 6.40
TBYO (220) 130 | 110 | 145 | 9 58 | 45 6 12 - | 117 | 186 | 22 | 18 7 M6 (7.96)
SER13-2R0-20- 215 10.12
3uBYo 270) 130 | 110 | 145 | 9 58 | 45 6 12 - | 117 | 186 | 22 | 18 7 M6 (1167)
SER13-2R0-30- 185 7.85
ALBYD (240) 130 | 110 | 145 | 9 58 | 45 6 12 - | 117 | 186 | 22 | 18 7 M6 (9.47)
SER13-3R0-20- 265 13.81
3nBYD (320) 130 | 110 | 145 | 9 58 | 45 6 12 - | 117 | 186 | 22 | 18 7 M6 (15.34)
SER13-3R0-30- 215 10.12
3BYo 270) 130 | 110 | 145 | 9 58 | 45 6 12 - | 117 | 186 | 22 | 18 7 M6 (1167)
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12.6.4 Dimensions of SES series servo motors with flanges 130 and 180
| 1—_‘
—————— B
""" P! \
oLy )
Brake cable socket
r m, Power cable socket
Encoder cable socket |
o “ncoder cable socke ' LG
4-R23 4-0FD = LE
2
& - LK T depth 15
H N s B [ i
j—- -— m———— e — —t —--—E- o
F [ 2] 2| ke
g 2
LD LZ
spe(,:\i/lf?;gtrion/ LD Zﬁ FB (;Cm Z'i LZ | LK | LE | LG | LH | LM | LT | LN | FN | s | KL | KH | kW | T | Quality
model mm) |y [ M) 5N gy | M) | (mm) | (mm) | (mm) | (mm) | mm) | (mm) | mm) | (mm) | mm) | (mm) | mm) | mm) | mm)| - (kg)
SES13-0R8- | 150.9 5.83
15.3FBYs | (183.4) [130| 110 [ 145 | 9 | 58 | 275 | 6 12 | 633 | 105 | 230 | 12 | 28 | 19 | 16 5 5 | M5 | (7g
SES13-1R3- | 166.9 7.25
15.3FBYs | (1994) | 130 | 110 | 145 9 | 58 | 28 6 12 | 633 | 105 | 230 | 12 | 28 | 22 | 185 | 6 6 | M5 | gy
SES13-1R8- | 184.9 8.8
15.3FBYG | (2174) | 130| 110 [ 145 | 9 | 58 | 29 6 12 | 633 | 105 | 230 | 12 | 28 | 24 | 20 8 8 | M5 | g
SES18-2R9- | 1733 13
15.3FBYs | (231) | 180 1143|200 |135| 79 | 65 | 32 | 18 | 633 |1355| 230 | O 35 | 35 | 30 8 10 (M2 | gy
SES18-3R6- | 173.3 175
203FBYo | (231) | 180 [ 1143|200 |135| 79 | 65 | 32 | 18 | 633 |1355| 230 | O 35 | 35 | 30 8 10| M2 | o)
SES18-4R4- | 1973 175
15.3FBYo | (255 | 180|1143 (200 [135| 79 | 65 | 32 | 18 | 633 |1355| 230 | O 35 | 35 | 30 8 10| M2 | o)
SES18-5R5- | 236.3 22
15.3FBYs | (276) | 180 1143|200 |135| 113 | 96 | 32 | 18 | 1143 |1455| 230 | 0O 42 | 42 | 37 | 10| 12 | M|
SES18-7R5- | 2823 295
15.3FBYs | (324) | 180 1143|200 |135| 113 | 96 | 32 | 18 | 1143 |1455| 230 | 0O 42 | 42 | 37 | 10 | 12 | MI6| (oo

264




Technical Manual for EA350 Analog Pulse Type Servo Driver V101
12.6.5 Dimensions of SEC series servo motors with flanges 200 and 230
[ [.('-.:
L OFD T depth 15

G h

LD

Motor oem | FA[F [Fe[rmrE Tz ik [Elw[ir[s [k [kikw] T T ouiy
specification/model (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) (kg)
SEC20-011-20- | 3875

oo ove) | 200|180 [ 215 [ 135|221 | 8o | 63 | 4 |165| 180 [ 38 | 33 | 10 | 10 | M8 [ 45(608)
Schggé'm' 425(525) | 200 | 180 | 215 | 135 | 221 | 80 | 63 | 4 | 165|180 | 38 | 33 | 10 | 10 | m8 | 51(665)
SEC20-013-15- | 4s1.(s51) | 200 | 180 | 215 [ 135 | 221 [ 80 | 63 | 4 [165[ 180 [ 38 | 33 | 20 | 20 | M8 | 58(735)
SEC20-015-15- | 4625

200 (oo | 200 | 180 | 215 | 135|221 | 80 | 63 | 4 165|180 | 38 [ 33 | 10 | 10 | M8 | 65(89)
SECZSOLAS | 400 (500) | 230 | 200 | 250 [ 145 [2605[ 120 [ 90 | 5 | 21 [2085| 42 | 37 | 8 | 12 | M12 | 45(665)
SEC321§]-3%2-15- 458 (558) | 230 | 200 | 250 | 145 [2605| 120 | 90 | 5 | 21 |2185| 45 [395 | o | 14 | m12 | 775 (99)
SEC32F‘°’]'3();§'15' 458 (558) | 230 | 200 | 250 | 145 [2605] 120 | 90 | 5 | 21 |2185| 45 395 | 9 | 14 | m12 | 775(99)
SEC23-022-15- | 508 (608) | 230 | 200 | 250 | 145 [2605[ 120 [ 90 [ 5 | 21 [2085( 45 395 | o | 14 | m12 [925(11)
SEC23-029-15- 107

23029 556 (658) | 230 | 200 | 250 | 145 [2605| 110 | 90 | 5 | 2 [285| 48 | 43 | o | 14 [mis| 300

12.7 Servo motor overload characteristics

12.7.1 Overload protection definition

Servo motor overload protection is to protect the motor against overheat

12.7.2 Cause of servo motor overload

1) The motor rotates in excess of the rated torque continuously for too long.

2) The load and motor rotor inertia ratio is too high, and highly frequent acceleration/deceleration occurs.

3) The motor power cable or encoder cable is connected improperly.

4) An improper gain is set for the servo motor, resulting in motor oscillation.

5) In case of a motor with a holding brake, the motor rotates without the holding brake open.

12.7.3 Relation between the servo motor load and run time
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Servo motors with flanges 40, 60, 80 and 86

Operating time (s)

10000 Load rate (%) 40 60, 80, 86
Motor with flanges Motor with flanges
120 2355 327.3
)00
e 140 314 44.0
(4]
5 160 15.7 22.0
® 100 'Eg 180 10.0 14.0
B E§ 200 7.1 10.0
Z 10 - 220 5.4 7.6
__:l:__:I_:_]:__:I 240 4.3 6.0
1 A R - 260 3.5 4.9
100%  150%  200%  250% 300% 280 29 a1
Load rate
(output torque/rated torque *100%) 300 25 35
Servo motors with flanges 110, 130 and 180
10000 e I Operating time (s)
== === Load rate (%) 110, 130 180
—= —_—— Motor with flanges Motor with flanges
O oo 120 471.1 608.8
@D
= 140 62.9 81.2
a SO Sl A O ) 160 314 40.6
= I AT ===
g __________ 180 20.0 25.8
D 200 14.3 18.5
10 220 109 14.1
e Sy —(———— —— 240 8.6 11.1
E--I--O-——F—=
1 1 | | 1 | 260 7.0 9.0
100%  150% 200%  250% 300% 280 59 78
Load rate
(output torque/rated torque *100%) 300 5.0 6.4
Motors with flanges 200 and 230
10000
Operating time (s
o Load rate P g ©)
w000 (%) 200, 230
3 Motor with flanges
& N 120 525
g ! 140 110
wm
D 160 60
10 == 180 38
== 200 18
1 - - 220 11
100%  150%  200%  250% 300%
Load rate 240 8

(output torque/rated torque *100%)
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Chapter 13 Guidance for ordering goods
13.1 Selection of capacity

Determination of the driver unit capacity requires general consideration of load inertia, load torque, required positioning accuracy and required
maximum speed, following the recommended steps below:

13.1.1 Calculation of load inertia and torque
13.1.1.1 Torque calculation
Load torque is generated by friction of the drive system and load torsion.

2zM= FL
M Motor shaft torque
F A force required to make a mechanical part move along a straight line
L The mechanical displacement distance when the motor rotates by one revolution (27 rad)

2aM is the work performed by the motor when it rotates by one revolution at the torque M; FL is the mechanical work performed when the
motor moves by a mechanical displacement distance L at force F. In a real machine tool, due to presence of transmission efficiency and friction
coefficient, the torque required by a ball screw to conquer external load P and move at a constant speed is shown in the following figure:

Zy Z1 - Number of teeth

Ball screw )
With two pretightening nuts Z, H Servo motor

Example of a servo feed drive system

It shall be calculated by using the formula below:

i = |k Lehe  Pho g1 20

2r 2 an, 2
M1 Driving torque in case of movement at a constant speed (Nemm)
K % Pretightening torque of a double-nut ball screw (Nemm)
Fao For pretightening force (N), usually 1/3 of the maximum axial workload Fma is taken, i.e. Fao = 1/3Fmaz; When it is difficult to
calculate Fmaz, Fao = (0.1~0.12) Ca (N) can be used.
Ca The rated load of the ball screw pair can be found in the product sample
hsp Screw lead (mm)
For the pretightening torque coefficient of a ball screw, take 0.1 - 0.2
P External load (N) applied axially to a screw, P=F+pW
F Cutting force (N) applied axially to screw
w Normal load (N), W=W1+P;
W1 Gravity of moving part (N), including the maximum gravity bearing capacity
P1 Clamping force of clamping plates (such as the headstock)
Guide rail friction coefficient, p=0.09 for sliding guide pair of plate attached with teflon, 1=0.03-0.05 when there is lubrication,
K and p=0.003-0.004 for linear rolling guide.
m For ball screw efficiency, take 0.90-0.95
Me Friction torque of a supporting bearing, also known as starting torque (N*m), which can be found in the special bearing sample for
ball screws
Z1 Teeth of gear 1
Z2 Teeth of gear 2

Finally, the torque of the servo motor is preliminarily determined based on the condition of M1< the servo motor’s rated torque Ms.
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13.1.1.2 Inertia matching calculation
Commonly, the following matching relationship is recommended between the motor’s rotor inertia Ju and the load inertia J. (converted to the
motor shaft) or the total inertia Jr:

J!’.
0255~ =I

J.‘lf

or 0.5 fzji"'us or 0.2 {J_!_ =0.5
'n ot S Jr —— . ada S Jr S n

The motor’s rotor inertia Ju can be found in the product sample or instructions.
Calculation method of the load inertia is described below:
1) Inertia of axially rotating solid cylindrical rotary bodies
Axially rotating cylindrical rotary bodies include ball screws, couplings, gears and sprockets, among others.

A \.

J= % D'L (kg*m?) \) j

L

p

Density of rotary body material (kg/m?3) L Length of cylindrical rotary body (m)

D

2) Inertia of axially rotating hollow cylindrical rotary bodies

By

Diameter of cylindrical rotary body (m)
.
J= % L (i’l A )rkg-mﬁ M J
L

p

Density of rotary body material (kg/m?) L Length of cylindrical rotary body (m)

D

Outer diameter of cylindrical rotary body (m) D1 Inner diameter of cylindrical rotary body (m)

3) Inertia of an object switching from linear movement to movement in the rotating direction of the motor

_}r = Iﬂ(%) {kg'mz}

Mass of linearly moving object (kg)

Distance moved by the object in one revolution of the motor (in m); if the motor is directly connected with the screw,
then A = screw lead hgp

4) When the gear and the synchronous belt transmission decelerate, it is converted into the inertia of the motor shaft.

J Teeth at the Z; motor shaft end
1Y Teeth at the Z; load end

2 N 75

o = Z1 I O
J J Z2

Motor

Where, Jo is the motor shaft inertia converted from the load inertia.
As inherent inertia is present with gears and ball screws, the final load inertia J_ of the motor shaft after conversion is:

J=J,4+ (?) (f—rLf\) + ﬂ}(i)_ (kg*m?)

Jo1 Inertia of gear 1 (kgem?)
Joz Inertia of gear 2 (kgem?)
Js Inertia of ball screw (kgem?)

Mass of linearly moving object (kg)

Distance moved by the object in one revolution of the motor (in m); if the motor is directly connected with the screw,
then A = screw lead hsp
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13.1.1.3 Calculation of the maximum torque M upon positioning and acceleration
_ 27nm,

M= W(].lr_{_j{) + -lf.".
Nm Motor speed change during positioning and acceleration (r /min)
ta Acceleration/deceleration time (s), if t~3 /KS, take 0.15-0.2s
Ks Commonly 8s?- 25s is taken for open-loop gain of the system, and around 20s is generally taken for a machining
center
ML Load torque (N+m)
Im Motor’s rotor inertia (kgem?)
JL Motor shaft inertia converted from load inertia (kgem?)

13.1.2 Preliminary determination of mechanical gear ratio

Calculate the maximum mechanical reduction ratio based on the required maximum speed and maximum rotating speed of the motor. Use the
reduction ratio and the minimum revolution unit of the motor to check if the minimal position unit requirement is satisfied; if high position
accuracy is required, increase the mechanical reduction ratio (actual maximum speed reduced) or select to use a motor with a higher rotating
speed.

13.1.3 Inertia and torque check

Convert the load inertia and load torque into the motor shaft by using the mechanical reduction ratio. The converted inertia shall generally be no
greater than 5 times the motor’s rotor inertia (with response speed requirements). The converted load torque and effective torque shall be no
greater than the motor’s rated torque. If the above requirements cannot be satisfied, the user may increase the mechanical reduction ratio (actual
maximum speed reduced) or select to use a motor of a larger capacity.

13.2 Stop features

When pulse trains are used to control the servo motor in the position control mode, there is a difference between the command pulse and the
feedback pulse, which is known as hysteretic pulse. Hysteretic pulses are accumulatively calculated in the position deviation counter, and have
the following relationship with the pulse frequency, the electronic gear ratio and the position proportional gain

L~ %G
K.F
€ Hysteretic pulse (Puls) APR-P Position loop gain
f Command pulse frequency (Hz) G Electronic gear ratio (P1-06+P1-08)

[Note] The relationship above is obtained under the condition that the [position feedforward gain] is 0%; if the [position feedforward gain] >0%,
the count of hysteretic pulses will be smaller than the result obtained by using the formula above.

13.3 Servo system and calculation method for selection of the position controller model
13.3.1 Command displacement and actual displacement:

§ = ——
§ G I S Z:
S Actual displacement, mm Dr Servo frequency multiplication coefficient
| Command displacement, mm Do Servo frequency division coefficient
5 Minimal unit of CNC, in mm St L\let:\rgbgo%fr scale division units per each revolution of the
Cr Command frequency multiplication coefficient Z1 Motor-side gear teeth
Co Command frequency division coefficient Z2 Screw-side gear teeth
L Screw lead, mm

Commanly S =1, and the command value is equal to the actual value.

13.3.2 CNC maximum command speed:
F Ck

< £,
60xs & ™
F Command speed, mm/min Frmax CNC maximum output frequency, Hz
13.3.3 Maximum speed of the servo system:
Voeax = n _x&xi
Maximum allowed speed with load of the servo system, Maximum allowed rotating speed of the servo motor,
Vimax mm/min fimax rpm

The actual maximum speed of the machine tool is restricted by the maximum speeds of the CNC and the servo system.
13.3.4 Minimum amount of machine tool movement:

e~

a=o7|\nr(y G B L 2
) D 5 72

o Minimum distance of machine tool movement, mm N Natural number

INT() Represent rounding INT[ Imin | Represent the smallest integer
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Chapter 14 Application case

14.1 Typical pulse sequence positioning control (PLC series)
14.1.1 Engineering description

This case mainly describes application of EA350 to positioning control through PLCs of such brands as Mitsubishi FX3U Series, Siemens S7-
200 CPU 226 Series, Omron CP1H Series and Delta DVP-10PM, so as to realize regular forward and reverse positioning and homing operations

of the servo.
1) Mitsubishi FX3U PLC and EA350

Fig. 13-1 Wiring diagram of Mitsubishi PLC and EA350

Parameter setting of EA350 servo:

+24V power source l ﬁ*ﬂr"
E Ve & Servo activation (S_ON) DIl _#,:,
mcll - I Alarm resetting (ALM RST) DI2 EZ:
Pulse deviation counter clearing P CLR |
— 6 o bis ) o [ 3
(o) . Homing enable (SHOM) pra ;@
. Origin detection switch (ORGP) 3=
COM2 T o o -
S/s
24V
YO
CoM1
ov
Y1 o
X3 o
Servo ready (5_RDY)
X5 o . 9
Servo homing completed
(HOME) 39
X6 o D04
Servo alarm (ALM) Do4-. 10
OO % 36

EA350

Note: In the figure, DI and DO terminals use the 24V power source of the servo; pulse signals use the 24V power source

of the PLC. In practice, the user shall make a selection based on the load conditions

Parameter Set value Description Remarks
P0-00 1 Position mode control
P1-00 0 Input form of external pulses Set based on actual needs
P6-02 1 DI1 represents servo on
P6-03 2 DI2 represents alarm and warning resetting
P6-04 3 DI3 rgpresents the position control pulse deviation counter | DI terminals are valid at low level
clearning P6-01=00000000B
P6-05 23 DI4 represents homing enable
P6-06 22 DI5 represents origin detection signal
P6-12 1 DOL1 represents servo ready DOs are valid when connected
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P6-14 14 DO3 represents origin homing completed P6-11=00000B

P6-15 12 DO4 represents alarm output

P1-02 10000 Count of pulses per revolution of the motor Set based on actual needs

P4-01 11 Rigidity To be set based on the actual conditions
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2) Siemens PLC and EA350
Servo on DI1. & _#z;. K|
Siemens CPU224xP @0-2 7 Al i 4 cleari )
; arm resetting and clearing -
(High level output) g 9 S DI2), 20 _# 2 K|
Pulse deviation counter clearing -
Q.40 DI3. 4 32 K
Servo homing enable signal -
Q0.5¢ £ = __<D14 > 19 ‘.:l-} > K
> Coue, 21
1M input end .
1M output endh, ﬂlc,ﬂ
+24V power source| ag
1L+ O O T
PULHIP |1 2k
PULSE+ 33 2KQ | 100Q
) 1 o
DR
Q0.0 |_PuLSE-T34 oo | §2 KO
Cou 36
& 2K0
SIGN+
s SIGN-
Q.19 ‘
+24V power source
D011 g
The servo is ready for
signal output _
10.00 4 Do1-(,37 l
DO3 A 9
Servo homing completed 1
signal D03 39
10.1 ¢
D04
10.2 X Servo fault output signal DO4- | 10

Parameter setting of EA350 servo:

Fig. 13-2 Wiring diagram of Siemens PLC and EA350

Parameter Set value Description Remarks
P0-00 1 Position mode control
P1-00 0 Input form of external pulses Set based on actual needs
P6-02 1 DI1 represents servo on
P6-03 2 DI2 represents alarm and warning resetting
P6-04 3 DI3 rt_spresents the position control pulse deviation counter

clearning P6-01=00001111B

P6-05 23 D14 represents homing enable
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P6-06 22 DI5 represents origin detection signal

P6-12 1 DOL1 represents servo ready .

P6-14 14 DO3 represents origin homing completed DOs are valid when connected
P6-11=00000B

P6-15 12 DO4 represents alarm output

P1-02 10000 Count of pulses per revolution of the motor Set based on actual needs

P4-01 11 Rigidity To be set based on the actual conditions
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14.2 Typical pulse sequence positioning control (CNC controller)
This case describes use of the new-generation CNC for semi-closed loop control of EA350 series servos to realize routine forward and reverse

positioning of the servos.

New-generation
CNC

24V
+24\ power source| 25 EA350
21

) | SER-ON SN onls| |95
10 JSER-CLR ALM-RST b1zl 20 _ |$2IC

COM ——
7 QALM: L
8 (\AL\l DO4- | 10

) .-
12 | o i PULSE+| g3 .

f

X

% .

T e e aa e - e T— T

14 CCW-
wiﬂﬂ‘

1
34 100 @ }4’ K:

1000
> SIGN- I; o [$2 K0

-
—n.

PE

ol

Frequency-divided pulse output of

the encoder

i
A
i

Fig. 13-3 Wiring diagram of new-generation CNC and EA350

Parameter setting of EA350 servo:

Parameter |

Set value |

Description |

Remarks
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P0-00 1 Position mode control

P1-00 0 Position command source selection External pulse command
P1-02 2 Input form of external pulses Set based on actual needs
P6-02 1 DI1 represents servo on _

P6-03 2 DI2 represents alarm and warning resetting P6-01=000000008
P6-15 12 DO4 represents alarm output P6-11=00000B

P1-02 10000 Count of pulses per revolution of the motor | Set based on actual needs
P4-01 11 Rigidity Set based on actual needs
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