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Safety precautions

1 Safety Precautons

Please be sure to comply with.

To avoid personal injury and possession damage, please read and must comply with the

following instructions or precautions carefully before using the A4N servo driver.

Disclaimer: COTRUST is not responsible for the device damage or personal injury which

caused by the operations against the requirements.

The following symbols are used according to the level of dangers possibly occurring if

you fail to observe the instructions or precautions indicated.

Indicates operation against requirements may result in severe
A Danger

personal injuries or even death.

Indicates operation against requirements may result in
& Caution

personal injuries or device damage

‘ . Indicates necessary supplements or explanations
% Notice ystbe P

A Danger

The wiring must be carried out by qualified and authorized

specialist.

Please comfirm if the main power is off before wiring.

Please firmly connect the terminal of the power input and

motor drive cable.

Do not directly touch the output terminal or short-connect

the output line of the servo driver with housing.

Please install safety devices such as circuit breaker to
prevent external short circuit and timely cut off the power

when the equipment fails.

Failing to observe these
instructions could result in

electrical shocks and fire.

Do not put your hands into the servo driver.

Do not use the product in the environment of corrosivity,
inflammable gas, humidity or explosive.

Failing to observe these

instructions could result in

electrical shocks and fire.
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A Danger

Do not place combustible objects near motor, driver or

regenerative resistor.

Failing to observe these
instructions could result in

electrical shocks and fire.

Do not touch the motor, radiator of driver and the

Regenerative resistor for its high temperature.

Failing to observe the

instruction could result in

electrical shocks and
burn or the device
damage.

The ground wire of the driver and motor must be well

grounded.

Failing to observe the
instruction could result in

electrical shocks.

The output circuit may fail due to wiring errors and the

application of different voltages.

Failing to observe these
instructions could result in
machine damage and
personal injuries or even
death.

Please wire correctly and reliably by referring the technical

Cause product failure or

data. malfunction.
. . ) Cause mechanical
Please execute the switch and parameter setting consistent
accident, failure or

with the machine before starting operation.

personal injury.

Do not make extreme changes to parameter settings.

May cause work

instability, mechanical

damage or injury risk.

To avoid accidents, please install limit switch or baffle in the

movable terminal of the machine.

Failing to observe these
instructions could result in
and

machine damage

personal injuries.

Do not enter the operating range of the machine.

Failing to observe these
instructions could result in

injuries.
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A Danger

Failing to observe these
Do not touch the servo motor and the movable part of the | ) )

. : ] instructions could result in
machine during operation. o
injuries.

For it may restart suddenly when the power is restored after .
) ) ) Failing to observe these
instantaneous power failure or under different voltage, | . .
) ) ) instructions could result in
please use mechanical design that will not cause personal | =
L injuries.
injuries.
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A Caution

Do not hold the cable and motor shaft when handling the

motor.

Failing to observe these
instructions could result in
machine damage and

personal injuries.

Do not use servo driver that damaged or missing parts.

Failing to observe these
instructions could result in

personal injuries.

Do not use product in direct sunlight environment.

Failing to observe these
instructions could result in

fire.

Do not block the cooling hole of driver, and drop objects into

the servo driver.

Failing to observe these
instructions could result in

fire.

Please follow the specified installation method.

Failing to observe these
instructions could result in
machine damage and

personal injuries.

Do not connect input power line to the U, V, W terminal.

Failing to observe the
instruction could result in

machine damage.

When two or more servo drivers are placed in the same

cabinet, please notice the interval and heat dissipation.

Failing to observe these
instructions could result in
and

machine damage

personal injuries.

Restart machine after debugging and fully confirming the
safety When equipment failure occurs.

If the cause of alarm error
is not ruled out, there is a

risk of injury.

Please cut off the driver power when failures occur.

Continuous large current

may cause fire.
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Safety precautions

A Caution

Please prepare external brake resistor additionally in case
the necessary use. Do not touch the brake resistor when

working.

Failing to observe these
instructions could result in
electric shock and

personal injuries.

The trial operation of the servo motor should be carried out
when the motor is not connected with the mechanical drive
shaft

Failing to observe these
instructions could result in

personal injuries.

The rated torque of servo motor should be larger than the

actual load torque.

Failing to observe the
instruction could result in

machine damage.

Do not repair or maintain the product by non-professionals.

Failing to observe these
instructions could result in
machine damage and

personal injuries.

Please cut the power off for long time nonuse.

Failing to observe these
instructions could result in

personal injuries.

For the dangerous state of movement under the action of
external force (gravity, etc.) when the power switch or
abnormal stop occurs, safety cannot be ensured by the
brake of the servo motor.At this point, be sure to install the

brake structure outside to ensure safety.

Failing to observe these
instructions could result in

personal injuries.
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Designation Rule of Servo
CTSD A4N-B4015-M200
|cTSD cOTRUST Drives | »| 00 Supplemental identification |
A3S Standard servo driver (] Support Modbus ‘
A3N Bus servo driver - 1 Support Modbus and CAN ‘
A4S  standard servo driver 2 Support Modbus and EtherCAT ‘
A4N  Bus servodriver
l ™M l Adaptto M-type motor ‘
[ A voltage:ssovac |
l B ‘ 220VAC ‘ 2 2500 PPR encoder
> 4 Rotary encoder (reserved)
l 401 l Rated power:40X10'(W) ‘4 5} 17-bit bus encoder
. .
Designation Rule of Motor
CTSDM16-B4017-M100
TS0 coTRUSTDrves | | L+ | 0 | Reserved |
[ 0 ‘ No brake
M
l l Motor ‘ l 1 l With brake ‘
1 Specification:L-inertia 0 Optical axis with flat ‘
M-inertia _ 1 Solid with keys and screw hole ‘
3 H-inertia 2 Solid with keys and screw hole ‘
4 Flange:40*40mm 3 Solid with screw hole ‘
6 60*60mm
8 80*80mm »[ M u-type motor |
B 110"10mm «—
D 130*130mm
2 2500 PPR encoder
1 180*180mm
4 Rotary encoder (reserved)
A Voltage:380VAC 5 military spec plug 17-bit absolute encoder
<
l B l 220VAC ‘ 7 AMP 17-bit absolute encoder
l 201 l Rated power:40X10(W) ‘ . 9 2500 PPR magnetic encoder
A 17 bit magnetic encoder
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Configuration table of servo driver and motor combination

consumption Power
((kW)
0.1
0.2
0.4
0.75
Single-phase
/three-phase
AC 220V
1.0
1.5

Order No. of driver Driver  Order No. of motor

CTSD ***_*****_**** SIZE CTSD ***_*****_**** Flange

A4N-B1012-M200 A M14-B1012-M106 40 3000
M14-B1012-M116

A4N-B1015-M200 A M14-B1017-M106 40 3000
M14-B1017-M116

A4N-B2012-M200 A M16-B2012-M100 60 3000
M16-B2012-M110

A4N-B2015-M200 A M16-B2017-M100 60 3000
M16-B2017-M110

A4N-B4012-M200 A M16-B4012-M100 60 3000
M16-B4012-M110

A4N-B4015-M200 A M16-B4017-M100 60 3000
M16-B4017-M110

A4N-B7512-M200 A M18-B7512-M100 80 3000
M18-B7512-M110

A4N-B7515-M200 A M18-B7517-M100 80 3000
M18-B7517-M110

A4N-B1022-M200 A M18-81022-M100 80 2500
M18-B1022-M110

A4N-B1025-M200 A M18-B1027-M100 80 2500
M18-B1027-M110

A4N-B1022-M201 A M2D-B1022-M200 130 2500
M2D-B1022-M210

A4N-B1025-M201 A M2D-B1025-M200 130 2500
M2D-B1025-M210

A4N-B1522-M200 c M2D-B1522-M200 e 2500
M2D-B1522-M210 | (6N.M)

A4N-B1525-M200 c M2D-B1525-M200 s 2500
M2D-B1525-M210 | (6N.M)

A4N-B1522-M201 c M2D-B1522-M201 (Y 1500
M2D-B1522-M211 | (10N.M)

A4N-B1525-M201 c M2D-B1525-M201 130 1500
M2D-B1525-M211 | (10N.M)

-12-




A4N series AC servo driver user manual

Specifications

Power

consumption

(kW)

Power

Order No. of
driver CTSD

Fkk_dkdk_kkkk

Driver

SIZE

Order No. of motor

CTSD ks _kikkn

Flange

Rated
speed

(rpm)

A4N-B2022-M200 c M2D-B2022-M200 130 2500

20 M2D-B2022-M210
A4N-B2025-M200 c M2D-B2025-M200 130 2500

M2D-B2025-M210
Single-phase | A4N-B2322-M200 c M2D-B2322-M200 130 1500

23 fthree-phase M2D-B2322-M210

M2D-B2325-M200
A4N-B2325-M200 c 130 1500

AC 220V M2D-B2325-M210
A4N-B3022-M200 c M2D-B3022-M200 130 2500

20 M2D-B3022-M210
A4N-B3025-M200 c M2D-B3025-M200 130 2500

M2D-B3025-M210
15 A4N-A1525-M201 M2D-A1525-M201 130 1500
2.3 A4N-A2325-M200 M2D-A2325-M200 130 1500
A4N-A3022-M200 c M3I-A3023-M200 180 1500

30 M31-A3023-M210
A4N-A3025-M200 c M3I-A3025-M200 180 1500

M31-A3025-M210
Three-phase | A4N-A4522-M200 E M3I-A4523-M200 180 1500

45 M31-A4523-M210

0 AC 380V c i

A4N-A4525-M200 E M3I-A4525-M200 180 1500

M31-A4525-M210
A4N-A5522-M200 E M3I-A8523-M200 180 1500

55 M31-A5523-M210
A4N-A5525-M200 E M3I-A8525-M200 180 1500

M31-A5525-M210
75 A4N-AT525-M200 E LA 180 1500

M3I-A7525-M210
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2.3 Nameplate Explana of Cables

Designation Rule of Motor Cable

CTSD MOL-S3C30
TTTTT
\

p— > |
[CTSD CO-TRUST drives 44 IO Reserved
1 4 core-wires AMP
'MDL" Motor drive cable * 2 | 4 core-wires small military spec plug
+ 3 4core-wires middle military spec plug
4 4 core-wires big military spec plug
‘\ T‘ Standard cable 5 Teore-wires middle military spec plug(with brake)
l F_‘ Flexible cable ] Wire diameter:0.75mm
>

Wire diameter:1.5mm

A
B Wire diameter:1.0mm
c
D

Wire diameter:2.5mm

Length:3m

————— | & |length5m

Length:7m

Designation Rule of Encoder Cable

CTSD ENL-S3A45

[eTSD. CO-TRUST drives « ‘ U 12500 PR encoder
1 Wire-saving incremental encoder

[ ENL ‘ Encoder cable < S Rese-rved

S 5 17-bit absolute encoder
6 17-bitincremental encoder

" TS standard cable 1 |15 core-wires AMP

‘ F  Flexible cable “ 2 15 core-wires middle military spec plug}
3 |7 core-wires small military spec plug

e 7 core-wires middle military spec plug

5 9core-wires AMP
6 | 9core-wires military spec plug

4![ A |W\rediameler: 0.15mm

w

Length:3m
"1 8 | Length:5m

7 | Length:7m
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Order info of cables

Order No. of cables

Motor cable Encoder cable
CTSD MOL-***** CTSD ENL-*****
5m 7m 5m
0.1~1.0kW S3A10 | S5A10 | S7A10
(40/60/80 flange, 2500 ppr)
0-1~1 'OkV\_, S3A10 S5A10 S7A10 S3A55 S5A55 S7A55
(40/60/80 flange, 17bits absolute)
0.1~1.0kW S3A56 | S5A56 | S7A56
(40/60/80 flange, 17bits increment)
1.0~2.3kW S3A20 | S5A20 | S7A20
(130 flange, 2500 ppr)
! .0~2.3.kW S3C30 | S5C30 S7C30 S3A45 S5A45 S7A45
(130 flange, 17bits absolute)
1.0~2.3kW S3A46 5A46 STA46
(130 flange, 17bits increment)
3.0kW S3A20 S5A20 S7A20
(30 flange, 2500 ppr)
3.0kW
) S3D30 | S5D30 S7D30 S3A45 S5A45 S7A45
(130 flange, 17bits absolute))
3.0kYV . S3A46 S5A46 S7A46
(130 flange, 17bits increment)
3.0kW S3A20 S5A20 S7A20
(180 flange,, 2500 ppr)
3.0kW
. S3D40 | S5D40 S7D40 S3A45 S5A45 S7A45
(180 flange, 17bits absolute)
3.0kYV . S3A46 S5A46 S7A46
(180 flange, 17bits increment)
4.5-7.5kW S3A20 | S5A20 | S7A20
(180 flange, 2500 ppr)
4'5~7'5!(W S3D41 S5D41 S7D41 S3A45 S5A45 S7A45
(180 flange, 17bits absolute)
4'5~7'5_kw S3A46 S5A46 S7A46
(180 flange, 17bits increment)
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2.4 Specifications of Driver

Note: Size-A 0.1kW~1.0kW; Size-C 1.5kW~3.0kW; Size-E 4.5kW~7.5kW

Size-A 50x160x173 mm
Dimension
Size-C 90x160x183 mm
(WxHxD)
Size-E 100x250x230 mm
Size-A Single-phase AC220V+10%, 50/60Hz
Control Sie.c | Single-phase AC220V£10%, 50/60Hz
power Single-phase AC380V+10%, 50/60Hz
Size-E Single-phase AC380V+10%, 50/60Hz
Input power
Size-A Single-phase / Three-phase AC220V+10%, 50/60Hz
Main Size.C Single-phase / Three-phase AC220V+10%, 50/60Hz
ize-
power Three-phase AC380V+10%, 50/60Hz
Size-E Three-phase AC380V+10%, 50/60Hz
Size-A 6A (AC220V)
Rated drive current Size-C 12A (AC220V) /7.4A (AC380V)
g Size-E 20A (AC380V)
o R R
= Size-A/C: pluggable terminal block
© : Form
a.g High-voltage Size-E: barrier terminal block
.g,- terminal Bit Size-A/C: 12 bits
by Size-E: 13 bits
% Control terminal 44-pin
©
(14] Bus absolute encoder(17-bit)
Encoder feedback Optical-electricity encoder
Rotary encoder(Size-C/E) interface reserved
Standard 485 port Modbus port, support 4.8Kbps~115.2Kbps baud rate.

Communication
Standard RJ45 port Two 100Mbps, support EtherCAT protocol.

Power/communication, encoder input and digital
Isolation
input/output isolated.

No built-in brake resistor (100W~400W) ; 50Q, 50W

Size-A | (750W~1.0kW)

Built-in brake resistance SizeC 1000, 8OW

Size-E 40Q, 100W

Support the function of common DC bus driver output
Common DC bus
interface.

Overvoltage, undervoltage, overcurrent, overload,
Protection overheating, overspeed, communication abnormity,

register abnormity, encoder error, etc.

-16-



A4N series AC servo driver user manual

Specifications

Display&buttons

Five-bit LED display, five buttons

Lamp of common DC bus

Parameter setting

By button or MagicWorks Tuner

Power-off protection

Permanently reserve all the optional parameters

Overload capacity

Support triple overload for driver of 100W~1.0kW

Support double overload for driver of 1.5kW and above.

By fan(nature cooling for size-A driver which below

Cooling
750W )
Velocity Load variation 0~100%: below 0.1%
variation Voltage variation Rated voltage+10%: 0%

(in rated rotate | Temperature

speed) variation

25+25°C: below +0.1%

Digital input (6)

Positive/negative direction limit, latch and origin signal
etc.

The pin function can be configured by software to input

effective logic level.

Digital output (3)

Servo ready, alarm output, brake release, command
completion output, positioning completion output, speed

arrival, torque limit arrival, etc.

Port

One RS485 communication port

Modbus Standard

Standard ModBus RTU protocol, main station supports

R/W of single or multi parameter.

communication | Baud rate

4.8K. 9.6K. 19.2K. 38.4K. 57.6K. 115.2K

Max stations

32 stations each part

Isolation

Communication port isolated

Support services

CoE(PDO. SDO)

EtherCAT Synchronization

communication | mode

DC distributed clock

Baud rate

100Mbit/s (100base-TX)

Soft start/stop

Able to set 0~10s/1000rpm ACC and DEC

The acceleration and subtraction of the

S-curve

The acceleration and deceleration time of S curve can
be set in PP and PV mode.

Homing function

Speed, acceleration and origin reset method can be

specified, supporting 21 kinds of Homing. Mode.

Probe

With the latch signal of high-speed digital input position

as the event trigger signal, the current axis position can
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Torque / Speed control mode

be stored for the parameterized event along the valid
axis, and the position data will be stored by the control
system immediately, and there will be no missed trigger

due to delay.

Protection of brake resistor

Set the resistance value and power of internal and
external brake resistance. The output duty cycle of limiting|
discharge of the brake tube is calculated automatically
inside the driver to prevent and damage caused by brake

resistance overheating.

Absolute value multi turn data reset

Reset by PC software or buttons on panel

Whether the optional parameters are

stored in EEPROM

Change communication parameters should be able to set
whether to save directly to EEPROM, so that customers
can directly configure servo parameters through

communication.

Monitor

Internal oscilloscope, PC in Windows application
software, can monitor operating parameters, such as

speed, position, current, etc.

Form of input pulse signal

Pulse and direction, phase-A and phase-B, CW and
CCW.

Instructions control mode

External pulse instruction /16 segments of

communication register instruction.

Feedforward compensation

0~1000%o(set resolution as1%o )

Positioning error setting

0~32767 instruction units(set resolution as 1 unit)

Electronic gear N

ratio M

1~10000(2500-PPR photoelectric encoder);
1~65535(17-bit bus encoder) 1/200<N/M<200

Command control method

Speed control mode: 8 segment internal speed
instruction / 32 segment communication register
instruction.

Torque control mode: 32communication register

instructions.

Instruction smoothing method

Speed control mode: Low-pass filtering, smoothing time

constant 0~2500(x10us).

Torque limit (Speed control mode)

Internal parameter
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Speed limit (Torque control mode)

Operating temperature 0°C~45°C
E Reservation temperature -20°C~70°C
E Humidity Operation/reservation <90% RH, no condensation.
'g IP level IP20
g Installation environment No corrosive gas, flammable gas, oil mist or dust, etc.
'_§ Installation way Vertical
é Standard height elevation<1000m

Atmospheric pressure 86Kpa—~106Kpa

2.5 Brake Resistance Specification

Minimum value of external braking
Servo driver Built in resistance
resistance (Unit: Q)
Size-A 0.75kW~1.0kW 50Q. Q50W 50
Size-C (220V) 1.5kW~3.0kW 100Q. 80W 25
Size-C (380V) 1.5kW~3.0kW 100Q. 80W 30
Size-E 4.5kW~7.5kW 40Q. 100W 15
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3 Installation
Installation of driver and motor

Please install the servo driver and motor correctly to avoid failure or accident.

3.1 Installation Precautions

¢ The storage and installation of products must meet the requirements of

environmental conditions.

. The servo drive must be installed in the specified direction and interval, and

maintain good heat dissipation conditions.

+ Itis a must to use fireproof material, and to prevent fire, do not install on or near

inflammable material.

. The electric cabinet for servo driver should be able to prevent the invasion of dust,
corrosive gas, conductive objects (such as copper dust), liquid and inflammable

materials.

¢+ The driver and motor should be prevented from vibration and impact.

3.2 Environmental Conditions of Drive

Item Condition

Working temperature | 0 °C ~45 °C

Storage temperature | -20 °C ~ +70 °C

Humidity Operation/reservation £90% RH, no condensation
Elevation Elevation £1000m

Anti-vibration 10~57Hz 3.5mm, 57~150Hz 1g

Atmospheric

No corrosive gas, flammable gas, oil mist or dust, etc.
Environment

3.3 Mounting Dimensions of Driver

A4N servo driver enjoys backplane installation, which means the installation direction is
perpendicular.

-21-



Installation A4N series AC servo driver user manual

The dimensions(unit: mm ) of A4N servo drivers show as figure 3-1, 3-2 and 3-3:

S
oY

8 [ 0 =
[ 0
e a

50 173

- 178.05 -

41

Fig 3-1 Size-A (100W~1.0kW) Installation of Servo Drive Backplane

160

183

188.55

Fig 3-2 Size-C (1.5kW~3.0kW) Installation of Servo Drive Backplane

250
=
=

239.50

100 230

235.05

Fig 3-3 Size-E (4.5kW~7.5kW) Installation of Servo Drive Backplane
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3.4 Mounting Direction and Interval of Driver

. Please leave interval as larger as possible for heat dissipation in actual situation.

. Better to have a radiator in the electric cabinet which blows wind towards the driver

to prevent the temperature around the driver from rising continuously.

A A
100mm
Fan Fan and above
(Emmsn ) (Gmisn ) (Eomsn )
A A

—> +—> +—> —>
100mm 50mm 50mm 100mm
and above and above and above and above

111 [,

Inside the cabinet

Fig 3-4 Interval between multiple servo drivers installed

3.5 Environmental Conditions of Motor

. Please avoid rain and direct sunlight.

. Do not use motor in environment with dust, corrosive gases, conductive materials,
liquids and flammable materials.

. Ventilate to prevent the invasion of gas, oil and water.

¢+  The working temperature should be maintained at 0 ~ 45°C. For the motor would
heating for long time running, please force heat dissipation when the surrounding
space is small or there is a heating device nearby.

. Keep the humidity lower than<90%RH, and no condensation.
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The motor should be prevented from vibration and impact.

3.6 Installation of Motor

1 Installation Precautions

*

Encoder is a high precision device which should be protected against knocking or
collision while handling or installation.

Do not use hammer to hit it directly when installing or disassembling the coupling at
the motor shaft end.

It is a must to be fully coaxial, otherwise vibration and noise may be caused and
bearing may be damaged.

Do not drag motor shaft, lead wire or encoder while handling motor.

Please make the cable outlet down to avoid oil and water infiltration into the motor
when installing.

A long time overwork may damage the motor.

There should be anti - loose measures to ensure the motor install firmly.

2 Dimensions

A4N servo motors can be mounted vertically or horizontally, the dimension of motors

shows as figure 3-5 to figure 3-11.

Oluli] 5 @ f@

100 \ L
\ :
M- Liting keyway!
gﬂj’ S [ 015040.35
= ——F ‘
s
()
15.5 ]
25 L
[ L ooa] 4] g
3
Power 0.1kW 0.1kW (With brake)

Model CTSD M14-B101]1-M106 CTSD M14-B1010-M116

L(mm) 79 109

Shaft end with keyhole

Fig 3-5 Motor dimension of 0.1kW
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E 500

BE— 5 e
i T TS uniform distribution

l i
Al
4, /D
o3 ié - 3 o
& =y ©|
2|l 205 ! :
| O ™o
ol ‘
30 L 60.2
50 Power 0.2kW 0.4kW
-003
A-A Model | CTSDM16-B20101-M100 | CTSD M16-B401C1-M100
151 /]
%é L(mm) 116 141
Power 0.2kW(With brake) 0.4kW(With brake)
0
AL Model | CTSDM16-B201J-M110 | CTSD M16-B401[J-M110
L(mm) 160 185
Fig 3-6 Motor dimension of 0.2kW/0.4kW
©199x2 ([
A
-8[.8 J
=& ].IT_“
8|8
25
35
o Power 0.75kW 1.0kW Small inertia
L =
m Model | CTSDM18-B751[J-M100 | CTSD M18-B102[J-M100
@ i L(mm) 151 191
1657, M5XL22 Power 0.75kW(\With brake)  [1.0kW Smallinertia(With brake)
% Model | CTSDM18-B751]-M110 | CTSD M18-B102-M110
o L(mm) 205 245

Fig 3-7 Motor dimension of 0.75kW/1.0kW
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| == == ; o0

D20%2 ]

=]
28 40

$95h7
1

5 [12 !
55 ' L
111.2

MEXL22

Power 1.5kVW Small inertia 1.5KW Smallinertia(With brake

o Model | CTSDM2B-B152[1-M200 CTSD M2B-B152[1-M210

L{mm) 204 264

2159,
Fig 3-8 Motor dimension of 1.5kW
E[

®248x2] |

1107
@22h6
™I
sl
.
T

5 [14 i
57 ' L
130
MEXL22 [ power 1.0kW 1.5kW 1.5KW

Model |CTSD M2D-B102[1-M200|CTSD M2D-B152[71-M200 CTSD M2D-B152[7-M201
L(mm) 166 179 ' 213

Power 1.0kW(with brake) 1.5kW({With brake) . 1.5k\W{With brake)
Model |CTSD M2D-B102[1-M210|CTSD M2D-B152[1-M210 CTSD M2D-B152 []-M211
L(mm) 236 249 ' 283

Fig 3-9 Motor dimension of 1.0kW/1.5kW
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Installation

48

2482 ]|
~
| =
E == | —
B —
si i i
57 L
' 130
MEXL22
< Power 2.0kW 2.3kwW 3.0kW
Model | CTSD M2D-B2020-M200 | CTSD M2D-B2320-M200 | CTSD M2D-B3020-M200
245° L(mm) 192 241 231
Power 2. 0KW(With brake) 2 3kW(With brake) 3. 0kW(With brake)
Model | CTSDM2D-B2020-M210 |CTSD M2D-B2320-M210 | CTSD M2D-B3020-M210
L{mm) 262 I 301
Fig 3-10 Motor dimension of 2.0kW/2.3kW/3.0kW
A . |
10-3022 g “ SLES —
I =
— 2 3 Hel e
= 2]
-| & =]
30'32 ° =:
65 L
Power 3.0kW 4.5kW 5 BkW 7.5kW
Maodel | CTSD M3I-A30200-M200|CTSD M31-A452-M200[ CTSD M3I-A5520]-M200 |CTSD M31-A7525 -M200
L(mm) 232 262 292 346
Power 3.0kW(with brake) 4 5kW(With brake)| 5.5kW(Withbrake) 7.5kW(with brake)
Meodel | CTSD M31-A30201-M210| CTSD M31-A4521M210| CTSD M3I-A55201-M210| CTSD M31-AT525-M210
L{mm) 314 344 382 436

Fig 3-11 Motor dimension of 3.0kW/4.5kW/5.5kW/7.5kW

-27-




Installation

A4N series AC servo driver user manual

3.7 Specifications of Servo Motor

1 Specifications of 2500-PPR incremental optical encoder motor

Rated Counter

Rated Rated Rated Rated Peak Rotor
Order no. of motor rotate lectromot| Pole-p

power voltage Flange| torque | current | torque inertia
CTSD ***-rikax towkx speed ive force | airs

kw VAC N-m A N-m Kg-m2

rpm V/Krpm

M14-B1012-M106

0.1 220 3000 40 0.318 1.1 0.954 20.5 4 |0.046%x10*
%M14-B1012-M116
M16-B2012-M100

0.2 220 3000 60 0.637 1.2 1.911 30.9 4 0.17x10*
%M16-B2012-M110
M16-B4012-M100

0.4 220 3000 60 1.27 26 3.9 29.6 4 0.29x10*
%M16-B4012-M110
M18-B7512-M100

0.75 220 3000 80 2.39 3 4.8 48 4 1.82x104
%M18-B7512-M110
M18-B1022-M100

1.0 220 2500 80 4 44 8 56 4 2.97x10*
*%M18-B1022-M110
M2D-B1022-M200

1.0 220 2500 60 4 4.0 8 72 4 8.5x10
¥M2D-B1022-M210
M2D-B1522-M200

1.5 220 2500 | 130 6 6.0 12 65 4 12.6x10*
¥M2D-B1522-M210
M2D-B1522-M201

1.5 220 1500 | 130 10 6.0 20 103 4 19.4x104
XM2D-B1522-M211
M2D-B2022-M200

2.0 220 2500 | 130 7.7 7.5 15.4 68 4 1.53x10°8
¥M2D-B2022-M210
M2D-B2322-M200

2.3 220 1500 | 130 15 7.5 30 114 4 2.77x103
¥M2D-B2322-M210
M2D-B3022-M200

3.0 220 2500 | 130 11.5 13.5 23 67 4 2.77x10°
HM2D-B3022-M210
M3I-A3023-M200

3.0 380 1500 | 180 19 7.5 38 97 4 3.8x10°%
HXM3I-A3023-M210
M3I-A4523-M200

45 380 1500 | 180 27 10 67 103 4 6.1x103
HXM3I-A4523-M210
M3I-A5523-M200

55 380 1500 | 180 35 12 70 90 4 8.6x10°%
HM3I-A5523-M210

Remark: Symbol ¢, which does not belong to order No., means motor with brake.
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2 Specifications of bus absolute encoder motor
Rated
Rated | Rated Rated | Rated | Peak Counter Rotor
Order no. of motor rotate electromotive |Pole-
power | voltage Flange | torque | current | torque inertia
CTSD *t*-wkb ok speed force pairs
kw VAC N-m A N-m VIK Kg-m2
rpm rpm
M14-B1017-M106
0.1 220 3000 40 0.318 1.1 0.954 20.5 4 10.046x10*
%M14-B1017-M116
M16-B2017-M100
0.2 220 3000 60 0.63 1.2 1.91 30.9 4 10.175x10*
%M16-B2017-M110
M16-B4017-M100
0.4 220 3000 60 1.27 2.6 3.9 29.6 4 0.29x104
%M16-B4017-M110
M18-B7517-M100
0.75 220 3000 80 2.4 3 4.8 48 4 1.82x104
*M18-B7517-M110
M18-B1027-M100
1.0 220 2500 80 4 4.4 8 56 4 2.97x104
%M18-B1027-M110
M2D-B1025-M200
1.0 220 2500 130 4 4.0 8 72 4 8.5x10
*M2D-B1025-M210
M2D-B1525-M200
1.5 220 2500 130 6 6.0 12 65 4 1.26x103
¥M2D-B1525-M210
M2D-B1525-M201
1.5 220 1500 130 10 6.0 20 103 4 1.94x10°8
*M2D-B1525-M211
M2D-A1525-M201
1.5 380 1500 130 10 3.5 25 177 4 1.94x103
XM2D-A1525-M211
M2D-B2025-M200
2.0 220 2500 130 7.7 7.5 15.4 68 4 1.53x10°
*M2D-B2025-M210
M2D-B2325-M200
23 220 1500 130 15 9.5 30 114 4 2.77x10°3
¥M2D-B2325-M210
M2D-B3025-M200
3.0 220 2500 130 11.5 13.5 23 67 4 2.77x10°3
XM2D-B3025-M210
M3I1-A3025-M200
3.0 380 1500 180 19 7.5 38 97 4 3.8x103
HM3I-A3025-M210
M3I1-A4525-M200
4.5 380 1500 180 27 10 67 103 4 6.1x10°3
XM3I-A4525-M210
M3I1-A5525-M200
5.5 380 1500 180 35 12 70 90 4 8.6x103
HM3I-A5525-M210
M3I-A7525-M200
7.5 380 1500 180 48 20 96 94 4 9.5x103
XM3I-A7525-M210

Remark: Symbol , which does not belong to order No., means motor with brake.
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A Only professional personnel can conduct wiring or inspection, and must be
conducted within 15 minutes after power failure to avoid electric shock.

EtherCAT Communication

Standard network cable connected to PLC system

——tiE

b
EtherCAT C

[::| Connecting A4 servo with standard network cable,

R ]

filter

breaker

i1, Default RB1 and RB2 short wiring,
\enabling built-in resistors. —r
12. When the braking capacity of the “

1built-in resistance is A4 servo control 1/ O cable

iremove the short wiring and connect (provided by user)

ithe external braking resistance at
iDCP and RB1.

13.DC bus DCP and DCN terminals
can be connected to common bus

1when multiple servo drives are running.
4. Do not connect the brake resistor to

{DCN\DCP! !

ncoder interface
\DB15 female connector, adopts
incremental encoder or absolute
encoder signal input;

absolute type includes power
supply and signal positive and
negative (external battery),

please use shielded twisted pair
to make encoder cable

System grounding

External battery

p

servo motor

Fig 4-1 Schematic diagram of external port of size-A servo driver
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EtherCAT Communication

Standard network cable connected to PLC system|

' L1c [q EtherCAT Communication
Connecting Ad servo vith standard network cable
FLac Ly ‘
breaker filter : L T 1
2 L1 [ "
oI : -
S PovAG L2 0—{ET] | 4 L2 zom M T 3
; =]
Ls0—{E] A 13 K Ej‘: :1
1" Befault RB1 and RB2 short wiring. DCN [
enabling built-in resistors ?
2. When the braking capacity of the L DCP [l
built-in resistance is insufficient, —
remove the short wiring and connect . RB1 xom Ad servo control 1/ O cable
the external braking resistance at (provided by user)
DCP and RB1 g
3.DC bus DCP and DCN terminals RB2
can be connected to common bus
when multiple servo drives are running. u
4. Do not connect the brake resistor to
DCN\DCP! v

Encoder interface :
DB15 female connector, adopts |
incremental encoder or absolute
encoder signal input;

absolute type includes power
supply and signal positive and

PE l negative (external battery),
1 T please use shielded twisted pair
System grounding .. to make

ervo motor

Fig 4-2 Schematic diagram of external port of size-C (220V) servo driver
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EtherCAT Communication
Standard natwork cable connactadto PLC systen|
—L1c ! EtherCAT Communication
—L2C -
breaker filter : -
vo— =4 R
Three-phase 1
380VAC 120~ IIII*EO—-! =S
wo—EH -1 =T
1
1. Default RB1 and RB2 short wiring, \: DCN
enabling built-in resistors. 1 -
2. When the braking capacity of the DCP q
built-in resistance is insufficient,
remove the short wiring and connect RB1 Ad servo control |/ O cable
the external braking resistance at — (provided by user)
DCPand RB1. RB2
3.DC bus DCP and DCN terminals “**~~
can be connected to common bus
when multiple servo drives are running u
4.Do not connect the brake resistor to
DCN\DCP!
\
—W DB15 female connector, adopts
incremental encoder or absolute |
e @ encoder signal input; i
absolute type includes power
supply and signal positive and

negative (external battery),

PE
please use shielded twisted pair

System g,o‘mdmg- *E;— " .to.make encoder cable

External battery

5

servo motor

Fig 4-3 Schematic diagram of external port of size-C (380V) servo driver
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EtherCAT Communication
Standard network cable connected to PLC system
—
VA —

' b —
. EtherCAT Communication
' Connecting Ad servo with standard network cab|
. breaker filter
' 5
"Three-phase” 15 1
1 380VAC s o—{f] |t 2
' To—E5 —;: A4 servo control | / O cable

:e}\abllng built-in resistors.
+2. When the braking capacity of the
sbuilt-in resistance is insufficient,

:(he external braking resistance at

‘remove the short wiring and connect /5 :
+DCP and RB1. \‘

+3. DC bus DCP and DCN terminals |
‘can be connected to COMMON bUS g uing resitor
:when multiple servo drives are running.
14.Connect the short circuit between DCN1
rand DCN2.

*When it is necessary to suppress the
:mgh-urderharmomc of the power supply,
sremove the short circuit and connect the

. actor between inals.

PE

®

U

— System grounding

servo motor

(provided by user)

ncoder interface
B15 female connector, adopts
cremental encoder or absolut
rencoder signal input;

'absolute type includes power
:supp\y and signal positive and
1negative (external battery),
lease use shielded twisted pair
’ make encoder cable

Fig 4-4 Schematic diagram of external port of size-E servo driver
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Wiring

4.1 Control Power Terminals

Size-A/C (220V) servo driver control power input interface

Terminal

Sign Name Description
L1C Single-phase power input | Size-A/C(220V): Mark ~220V
L2C of control circuit You can only connect L1 and L2 to AC220V
L1 for main circuit of size-A choosing
Single/three-phase power
L2 single-phase power input while size-C can
input of main circuit
L3 select any two in three phases.
DCN DC bus negative 1 Use built-in resistance by default when
DCP DC bus positive RB1 and RB2 are shorted.
RB1 Brake resistance 2 Remove the short wiring and connect the
RB2 Internal brake resistance external braking resistance between DCP
u U phase of motor and RB1 when the built-in one is insufficient.
v V phase of motor 3 The DCP&DCN terminal can be connected
in common bus while multiple servos
running.
W W phase of motor

4 Size-A 100W~400W specification servo

without built-in braking resistor.

Caution

It is suggested to filter noise for power supply to improve the anti-interference ability.

It is suggested to install a non-fusible circuit breaker to cut off the external power

supply when the driver fails.

Use isolation transformer for power supply to avoid electric shock.

PE terminal must be connected well with the ground of the electric cabinet. Do not

connect multiple servos in series.

Do not connect short wires to DCP and RB1/RB2 when the built-in resistor is

enabled, otherwise it will damage the drive.

Do not short connect DCN and DCP, or the driver would be damaged.

Recommended drive peripherals list specifications:

Diameter of main power cable: 1.5kW and below: 21mm%AWG17, recommend 1.6mmZ/AWG15

2.0kW/3.0kW: 22mm?2/AWG14, recommend 2.6mm%/AWG13

Noise filter: single/three phase power filter

Rated voltage: AC 220V/380V, 50/60Hz
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Size-C (380V) servo driver control power input interface

Terminal

Sign
L1C

L2C

Name
Single-phase power input

of control circuit

Three-phase power input

of main circuit

Description

Size-C(380V): Mark ~380V

DC bus negative

DC bus positive

Brake resistance

Internal brake resistance

U phase of motor

V phase of motor

W

W phase of motor

1 Use built-in resistance by default when RB1
and RB2 are shorted.

2 Remove the short wiring and connect the
external braking resistance between DCP and
RB1 when the built-in one is insufficient.

3 The DCP&DCN terminal can be connected

in common bus while multiple servos running

Caution

supply when the driver fails.

connect multiple servos in series.

would be damaged.

It is suggested to filter noise for power supply to improve the anti-interference ability.

It is suggested to install a non - fusible circuit breaker to cut off the external power

Use isolation transformer for power supply to avoid electric shock.

PE terminal must be connected well with the ground of the electric cabinet. Do not

Do not short connect built-in resistance between DCP and RB1/RB2, or the driver

Do not short connect DCN and DCP, or the driver would be damaged.

Recommended drive peripherals list specifications:

Diameter of main power cable: 1.5kW and below:21mm%AWG17, recommend 1.6mm2/AWG15

2.0kW/3.0kW: 22mm%AWG14, recommend 2.6mm%AWG13

Noise filter: single/three phase power filter

Rated voltage: AC 380V, 50/60Hz
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Size-E (380V) servo driver control power input interface

Terminal Sign Name Description
L1C Single-phase power input
L2C of control circuit
I 5 R Size-E: mark ~380V
L1C ﬂ@] Three-phase power input
I ] S
(ch [®] of main circuit
i 1 T
g R o o
i s i ﬂ@] J U U phase of motor 1 Use built-in resistance by default when RB1
t T L [@] ] \Y; V phase of motor and RB2 are shorted;
U : @] . W W phase of motor 2 Remove the short wiring and connect the
- i ]
§ \Y ﬂ@] DCN1 DC bus negative 1 external braking resistance between DCP and
! ]
L w ] ﬂ@] .| DCN2 DC bus negative 2 RB1 when the built-in one is insufficient.
DCN1[ |@ 3| DCP DC bus positive 3 The DCP&DCN terminal can be connected
DCN2[ |&® . . . . .
i |[ ] i RB1 Brake resistance in common bus while multiple servos running.
DCP ||&
ﬁ: [ J 4 The DCN1 and DCN2 is normally shorted,
RB1 |[®
RB2 i [@] ] when it is necessary to suppress the high
! ! RB2 Internal brake resistance | harmonic of the power supply, remove the
short line and connect the DC reactor
externally between the two terminals.
It is suggested to filter noise for power supply to improve the anti-interference ability.
It is suggested to install a non - fusible circuit breaker to cut off the external power
supply when the driver fails.
& Use isolation transformer for power supply to avoid electric shock.
PE terminal must be connected well with the ground of the electric cabinet. Do not
Caution connect multiple servos in series.

Do not short connect built-in resistance between DCP and RB1/RB2, or the driver

would be damaged.

Do not short connect DCN and DCP, or the driver would be damaged.

Recommended Driver Peripheral List Specifications:

Main power wire thickness: 22mm2/AWG14, Recommend 2.6mm2/AWG13.

Noise filter: three-phase filter

Rated voltage: AC 380V, 50/60Hz
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4.2 Encoder Signal Terminal X3

A4N series servo motor 2500-PPR incremental photoelectric encoder signal access, the

specific wiring is shown in the following table:

Motor
. Medium
No. Connector Terminal Servo Small Name
i i and large
inertia ) )
inertia
1 10 1" Hall signal V+
©
s 2 6 12 Hall signal W+
[
[ ]
L] N 3 7 6 Encoder signal Z+
[
o 4 4 4 Encoder signal A+
R
= 5 9 5 Encoder signal B+
6 12 14 Hall signal V-
7 8 15 Hall signal W-
8 5 9 Encoder signal Z-
X3 9 14 7 Encoder signal A-
10 13 8 Encoder signal B-
1 11 10 Hall signal U+
12 15 13 Hall signal U-
13 2 +5V power supply
14 3 Power ground
15 - -
Motor(middle inertia)) PE ground(Shielding
Shell 1
layer)
A » Do not short connect encoder PE ground wire with its signal wire, otherwise it may cause
Caution interference to servo and motor.
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The definition of encoder signal access of A4N series servo motor bus incremental /
absolute encoder motor:

Motor
No. Connector Terminal Servo Name
Incremental Absolute
© 1 6 SD signal+
e =
o ® 2 - -
[ ]
¢ ° 3 - -
L[]
L[]
2 4 : :
e
5 - 3 Battery BAT+
Servo 6 4 SD signal-
7 - -
[ " _ :
X3 ! 9 ) )
10 - 2 Battery BAT-
11 - -
12 - -
13 7 +5V power supply
14 5 Power ground OV
15 - -
Motor(middle inertia)
PE ground
Shell 1 —
(Shielding layer)
A * Do not short connect encoder PE ground wire with its signal wire, otherwise it may
Caution cause interference to servo and motor.
Definition of motor power wiring:
Type of motor Pin number Pin signal definition
1 W
2 \Y
3 U
40/60/80 Flange Motor 4 PE
1 PE
2 U
3 Y,
110/130/180 Flange Motor 4 W
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4.3 Control Signal Terminal X2

PIN definition of A4N series servo control signal terminal

Terminal PIN | Name Definition PIN Name Definition
- Encoder B pulse
1 - 23 PBO- frequency division
output -
Digital output 3- Encoder Z pulse
2 DO3- 24 PZO- frequency division
output -
Digital output 3+ Encoder B pulse
3 DO3+ 25 PBO+ frequency division
output +
4 DO2- Digital output 2- 26 - -
5 DO2+ Digital output 2+ 27 - -
6 DO1- Digital output 1- 28 - -
Encoder Z pulse open
7 DO1+ Digital output 1+ 29 GND collector output signal
ground
8 DI3 Digital input 3 30 - -
9 SRV-ON Servo enable 31 - -
10 DI1 Digital input 1 32 DI5 Digital input 5
Digital input common Dl4 Digital input 4
11 COM 33
terminal
12 - - 34 DI2 Digital input 2
Encoder Z pulse
Command pulse power
13 PZO+ frequency division 35 PULLHI
input
output +
Internal 24 V power - -
14 COM- 36
supply 0V
15 - - 37 |Probe2+ Probe 2 +
16 - - 38 - -
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Internal 24 V power
17 +24V 39 | Probe2- Probe 2 -
supply 24 V
18 - - 40 - -
19 - - 41 | Probel1+ Probe 1 +
20 - - 42 - -
Encoder A pulse Probe1-
21 PAO+ frequency division 43 Probe 1 -
output +
Encoder A pulse
Encoder Z-pulse open
22 PAO- frequency division 44 |PZ_OUT
collector output
output -

4.3.1 Probe input

1 Probe input method

The upper device is an NPN open collector and uses an internal 24V power supply:

Upper controller

Servo driver

Max Input pulsa
fragquency 200Kpps

Max Input pulse
fraqusncy 200Kpps

< COM-

41-

24V
+24V power |47
supply
35
FULLHI 2 2KO
2.2K0
e 139
P probe2-T L — |
T
P 2.2KQ
e 43 750
P probe1 _l
P 14
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The upper device is PNP type open collector, using internal 24V power supply:

Upper controller Servo driver

+24V power

... supply Z—T—V
. - 17 Max Input pulss
H ‘ frequency 200Kppa

‘K P [ 141

i~ [probe14
P
{ : probe2+ 37
P
Dol PULLHIIss wax input putes
. | fragquency 200 L]
P 750 q PP
& :
COM- )

The upper device is NPN type open collector, using external 24V power supply:

Upper controller Servo driver

PULLHI 135

Max Input pulae
frequency 200Kppa

» Uzzm ::Ki

probeZ; L I -

Max Input pulsa
frequency 200Kppa

T

o
|
| —PRI
T >
43 59 | |

#\H P probel14] e J

-42-



A4N series AC servo driver user manual Wiring

The upper device is PNP type open collector, using an external 24V power supply:

Upper controller Servo driver
i
“|pezav |, 750 reauancy 200Kpps
probe’t+
‘I(\ 5 probe2+| a7
P PULLHILS I
M N froquanay 200Kpps
2 Differential drive mode
Upper controller Servo driver
Wax Input pulsa
freguency 200Kpps
_ probe2+|37 510 777

AA
5 [
e
"
A

< f
probe2-[39 | _!

Max Input pulse
fraguancy 200Kpps

_ probel+41 510 [~ |

v EiE oy

K} — |
é probe1-[43 o |
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4.3.2 Digital Input and Output

The input voltage range between COM and the signal point is 12V~24V (for contact input,
please use special switch and relay for microcurrent to avoid bad contact) to ensure the
effective of control signal input. The maximum output voltage of transistor is 30V, 100mA

and the recommended current output is 10mA.

1. Dl circuit
With internal 24V power:

Servo driver Servo driver
24V 24V
+24V power +24V power
supply 17 T supply 17
1 :_ ________ 1 PNP 1 I.— ________ .:
COoMm | : COM I g'
47K | > ! DI l10  47KQ SN
- h —— b
NPN
14 14
COM- COM-

With external 24V power:

Servodriver Servo driver
24v 24V
DC24V 17 DC24V 17
11 ;— ________ 1| PNP — 11 :— ———————— 7‘
py] xyr
DI1 10 4&@ ! J' DIt 10 4%? | }
S N l _________
14 ov 14
oV j >1'

2. DO circuit(take DO1 as an example)
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Servo driver

24V

|
|
Y
DO1+ )7 !
1

The frequency division output circuit of the encoder outputs the differential signal through
the differential driver, which provides the feedback signal for the position control system
of the upper device. In the upper device, the differential or optocoupler receiving circuit is
used to receive the signal, and the maximum output current is 20mA.

Signal received by differential circuit:

Servo driver Upper controller

Max output current 20mA

220 Jptpaor 0P|
=g 1

290 22PAO-
D 220 | 25PBO+ P
770 23PBO- bl T

220 |13pz0O+

v vy

790 24PZ0- Pt 1

ot

<& 29GND é < GND
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Signal received by optocoupler circuit:

Servo driver Upper controller

Max output current 20mA

22Q | 21PAO+ S C 77

Lo — ! L—"|

P  fu=< [

220 P | )

22PAO- I i |

. ——— ]

220 | 25PBO+ P CT T

220 P ! "“‘*‘I

23PBO- T ]I |

H H ——— 1

220 |13pzo+ Pl =777

Lo — ! L— |

P h =<y

220 P | =y

24PZ0- b I i |

e I E

L 29GND éx‘ < GND

The Z-phase pulse frequency division output circuit of encoder can output signal through
open collector. The feedback signal is provided for the position control system of the
upper device. Please use optical coupling circuit, relay circuit or bus receiving circuit to
receive signal in upper device.

Servo driver

External 5~24VDC

—~

PZ OUT) 44 .

GND J29 |
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4.4 Communication Ports and Switch of Terminal Resistor

Terminal resistor SW

RS485/ElherCAT 4 |
COM port

& H/
Fig 4-5 Communication interface and dial switch

A4N series servo uses RJ45 network port as communication interface, two Ethernet

ports, top in and bottom out. Support EtherCAT and Modbus protocol, the pin definition is

shown in the following table:

RJ45 Pin name description
1 DP_PHYOQ_TX+ EtherCAT send signal +
2 DP_PHYOQ_TX- EtherCAT send signal -
1:
/— : 3 DP_PHYO0_RX+ EtherCAT receive signal +
L gi i 9
4. 4 | RS485+ 485 send signal +
gf 5 | RS485- 485 send signal -
[~ 8 6 DP_PHYO0_RX- EtherCAT receive signal -
7 GND 485 ground wire
8 NC keep
Shielding  ground
Shielding layer Shielding ground (EARTH)
(EARTH)

‘ notice

To prevent communication failure, please set the check value to odd or even parity and avoid setting it

to no check when choosing RS485 communication.
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Making network cable crystal head

Make the crystal head of the network cable according to the 568B standard, and lead out

the green and white and green wires at the other end, which can be used as the

EtherCAT communication input line (using twisted pair network cable for communication

distance up to 100m); lead out the orange and white orange wires, which can be used as

EtherCAT communication output line, as shown in the figure below:

RJ45Plug

Rj45 COM port of servo drive
White-orange 1 TX

Orange 2 TX
White-green 3 RX
Green 6 RX

Rj45 plug 568B line sequence

Fig 4-6 Making the communication line

PC connected to A4N servo

€ Wiring of EtherCAT communication

Standard network cable

” o
08 o

CoDeSys

A4N Servo driver

A4N Servo driver /’/

€ Wiring of Modbus communication
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Wiring

/

Communication cable: CTS7 191-USB30

8:RS485-

MagicWorks Tuner

= Servo communication transfer wiring
B Oderno: CTSD DEB-E101 Ru45

5688 Standard
4" blue

5":white and blue !
]

4.5 Wiring of Motor Brake

The default digital output of A4N servo drive does not have a brake output signal. If it is

used with a brake motor, the user needs to configure the DOUT output as a brake output

function.
Brake connection method of brake motor:

Motor specifications

Power consumption: 100W/200W/400W

Voltage: 24V . 1 i
Wiring: 1524V, 20V ] N\ (
24V + 42 § ov
I A T
24v [}
Relay
[l
N

Connect to DO+{DO-of
drive connectio 0V)

or connect to the NPN
cutput of PLC.
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Power consumption:

750W/1.0kW/1.5kW/2.3kW/

3.0kW (AC 380V)/4.5kW/5.5kW/7.5kW

s
ML
Voltage: 24V 2 4V+_z Q ov
7

Wiring: 1—-24V. 2—0V. 3—none 24V 4 E &1 Connectto DO+{DO-of
drive connect to 0V)
or connect to the NFN

Relay aulput of PLTC
1
N

/[ Notice

Please connect the control terminal of the brake through a relay (control terminal: DC24V, load capacity
greater than or equal to 1A), and connect a Schottky diode in parallel to the control terminal of the relay

(the recommended diode model is 1N4148, package: DO-35 glass package, plug-in ), refer to 4 Wiring
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5 Control Signal And Given Signal
DI/DO signals, communication/external command and its function

5.1 Given Instruction Source

4 Communication position control mode:

Communication pesition

control mode

— The given position source
POA=0_| 75 determined by P05 —3

Selectthe given torque through
P290 ~ p320
0: given position 0, 1: given position 1.

by the external pin

PO4=4 |— |The position source is determine|

Bit0: absolute / relative position selection

F P71 select communication position control mode
|
0: absolute position, 1: relative position

P81 P80 ccw cw
Aphase m
2 | o B A O
B phase
p B-phase advances A-phase B-phase delays from A-phase
by 90 degrees by 90 degrees
Aphase
| e LT
B phase
B-phase delays from A-phase B-phase advances A-phase
by 90 degrees by 90 degrees
ow B [ R
0
cow — LI LT L
1
CCw
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4 Communication speed control mode:

— The given speed source
—P04=0-3|— is determined by P05 -3

— PO4=4 —)|The speed source is determined by the external pin|

Select the given speed through
P324 ~p355
(0: given speed 0, 1: given speed 1..]

PO1-T7 Communication speed
control mode

4 Communication torque control mode:
B Selact the given torque through
The given torgue source]
[P04°0 | '** 0-given tora
is determined by P05 0: giventorque 0, 1: given torque 1.,

_;| PO4=4 _;"Iha lorque source is determined by the external pin

Communication torque
control mode

PO1=8

5.2 Control signal definition and multiplexing selection

The configuration of DI/DO signals and the command sources of external and

communication control mode are described in detail below.

5.2.1 Selection of DI multiplexing function

The selection of pin function allocation mode and control command source is determined

by p73 parameter.

Definitio Definition of parameter
No. Value Remark
i Communication control External control
From P281 communication . Related to
. From external DI signal
0 extension control Word control
(Default))
(Default) mode
1 From external DI signal From external DI signal
Control (Default) (Decide by P75/76/77/78)
P73 comman 2 From external DI signal From external DI signal
d source (Decide by P75/76/77/78) (Decide by P75/76/77/78) Unrelated
selection 3 From P281 communication | From P281 communication | to control
extension control (Default) extension control (Default) mode
From external DI signal or | From external DI signal or
4 P281 P281
(Decide by P75/76/77/78) (Decide by P75/76/77/78)

P73 is mainly used to select some of the control command source of both
external(P01=0~5) and communication (P01=6~11) position/speed/torque control mode,
ZSPD(ST)/Pos LCK(P), DIV(DiP)/M-CMD
Startup(Cm), Homing CMD, INH(DiP)/INSPD4(Cm), GAIN, CL(P), INSPD1~ INSPD3
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and TL-SEL. The sensor signals include CCW and CW overtravel inhibit signal, which
must come from the external DI input instead of given by communication.

<Note> The value of P73 makes no difference on both sensor signal and servo-on.

¢ When P73=0, the command of external control mode is from outside DI signal, and the
PIN function is assigned by default. The command for communication control mode

comes from P281 (communication extension control word).

& When P73=1 or 2, the command of both external and communication mode comes
from outside DI signal while the P281 is ineffective. There is difference of PIN
distribution when setting P73 as 1 and 2, the PIN distributed by default when P73=1
but decided by P75\76\77\78 when P73=2.

®\When P73=3, the command of both external and communication mode comes from
outside DI signal or P281(communication extension control word), but the input signal of
sensor(CCW and CW overtravel inhibit signal) is still from outside with PIN distributed by
default.

®\When P73=4, the command of both external and communication mode comes from
P281(communication extension control word), the function works for any one of them.
For example, when P73=4, set P78_Bit0~7 to 16#07 as the PIN contribution decided by
P75\76\77\78 which means to distribute DIN1 as homing command input, the servo will
be in homing mode when DIN1 input is effective. The homing mode also can be reached

when writing 1 to P281_Bit7, homing command works for any of the control command.

1) Default configuration of DI

DI default function

PIN Name Position mode Speed mode Torque mode
9 SRV-ON SRV-ON

10 DIN1 CCW overtravel inhibit signal

34 DIN2 CW overtravel inhibit signal

8 DIN3 GAIN

33 DIN4 Homing CMD

32 DINS Homing SW signal

2) Configuration decided by P75\76\77\78
When P73=2 or 4, the high 8-bit and low 8-bit of P75, P76, P77 and P78 determine 7 PIN
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functions, which be configured by writing the corresponding function codes to the high
and low bytes of these four parameters. Each byte must be set correctly so that the

function can be implemented normally.

Definition of digital input multiplexing function

Parameter| Bit No. PIN Name Function code

16#00: No distribution

16#01: Alarm-clear

16#02: CCW overtravel inhibit signal
16#03: CW overtravel inhibit signal
16#04: Control mode switching
16#05: ZSPD(ST)/Pos LCK(P)
16#06: DIV(DiP)/M-CMD Startup(Cm)

P76 BO~B7 32 DINS (external position mode).

P75 BO~B7 9 SRV_ON

Multi-stage position/speed/torque command start

signal (communication mode)

16#07: Homing CMD

B8~B15 33 DIN4 16#08: INH(DiP)/INSPD4(Cm)

16#09: GAIN

16#0A: CL(P)

BO~B7 8 DIN3 RotateDir(mode of speed and torque)
16#0B: Homing SW signal

16#0C: INSPD1

16#0D: INSPD 2

B8~B15 34 DIN2 | 16#0E: INSPD 3

16#0F: TL-SEL

P78 16#10: Communication(P)

16#12: JOG run in CW

DIN1 16#13: JOG run in CCW

<Note> P75 is effective only when P16=1, it is just
used for SRV_ON when P16=0.

P77

BO~B7 10

XExample:

Set the function of DIN1~DIN4 as CCW overtravel inhibit signal, CW overtravel inhibit
signal, Homing SW signal and Homing CMD respectively in external position control
mode. Find the function code in the table above to match the low-bit with high-bit, and
write P77 into 16#070B, write P78 into 16#0302.

Q Notice

1) An alarm will be generated by servo while multiple pins are assigned the same function(P202 error

code is 16).
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2) Zero bytes for any of the parameters does not assign the corresponding control function to the pin

when setting P75~P78, it is allowed to assign multiple PINs 0.

5.2.2 Configuration for DI Signal to Take Effect

1) Default Servo-on of external control mode: servo on if the external DI SRV_ON PIN
input is valid; default Servo-on of communication control mode: servo on if P16=1
(enable the moment power on) or P282_Bit0=1. In order to force servo to shutdown

when the communication is abnormal, please refer to the table below for setting method:

Parameter Bit0 Communication control mode External control mode
Servo on Enable COM Servo Servo on Enable COM Servo
(Pin9) (P282_bit0) status (Pin9®> (P282_bit0) | status
0 0 Off 0 0 Off
0
0 1 On 0 1 Off
! 0 off 1 0 on
1 1 Off 1 1 off
P16=0 | P72
Servo on Enable COM Servo Servo on Enable COM Servo
(Pin9) (P282_bit0) status (Pin9) (P282_bit0) status
0 0 Off 0 0 Off
1
0 1 Off 0 1 Off
1 0 Off 1 0 On
1 1 On 1 1 Oon
Servo on the moment power on, you can also write 1 to P281_Bit0 by
P16=1 / / s
communication mode to make servo off.
XExample:

Servo on when P72_Bit0=0 and P282_Bit0=1(but off when the input of PIN9 is effective )
or when P72_Bit0=1 and P282_Bit0=1 as well as the input is effective in communication
control mode.

2) P72 that offers the configuration for DI signal to take effect is provided in order to be
compatible with different sensors.

DI signal configured by P72:

Parameter | Bit Function Definition Default

0: The communication and PIN can’t enable at the
P72 0 | Servo-on same time. 0

1: Enable PIN for any mode, enable
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communication on communication mode.
CCW overtravel
2 0
inhibit signal
5 CW overtravel 0: External input-off is effective 0
inhibit signal 1: External input-on is effective
5 ZSPD(ST) 0
8 | INH(DiP) 0
1" Homing SW signal 0: External input-on is effective; 1: External 0
input-off is effective

¥Example:

The external CCW and CW overtravel inhibit signal, ZSPD(ST), INH(DiP) and Homing
SW signal are all conduction effective, then just set Bit2 of P72 as 2#1, Bit3 as 2#1, Bit5
as 2#1, Bit8 as 2#1 and Bit11 as 2#0.

5.2.3 Selection of DO multiplexing function

The DO PIN configurations in chapter above are factory default, you can also configure
function of DOUT1~DOUT4 by software on PC or servo. Different from DI, the function of
DO can just be set by P79, table below shows the function code of its Bit:

Parameter PIN Name Default Function

0: Torque limit control

: Zero speed detection
p7 6/7 DOUT1 12 : Any alarm (no alarm output conduction)
: Discharge resistor overload alarm

: Overload alarm

1

2

3

4

5: Speed consistent output
6: Back to the original completion outpu
P8 5/4 DOUT2 2

7: reserved

8

: reserved

9: Torque reach output

10: Brake output

P15 3/2 DOUT3 13 11: Alarm output (with alarm output on)
12: Servo is ready to output

13: Positioning completed/speed reached output

5.2.4 Configuration of PIN and Analog 10

Steps to configure PIN and analog 10O of servo by MagicWorks Tuner shows as below:
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Step 1: Choose “I/O” in the menu of main interface to open the configuration window:

B Pin function configuration & Simu 10

~Control Command Seurce Selection(PT3) -

(o] 1| 2] 2|0

4 from digital input or communication

- Control Src from Digital Tnput(DT)

Simu DT

BN

SRY-0F|SRV-08

i

~Control Src from Communication(P281)

2 CCW overtravel inhibit signal Bit 2
3 CW overtravel inhibit signal Bit 3
4 C-HDDE Bit d
§ ISFD{ST), FosLCK(F) Bit &
6 DIV(DiF), MCMD StwtupiCm) Bit &
7 Homing CHND Bit 7
8 THH(DiE), THSFDM4(Cnm) Bit &

9 GAIN Bit @

—Output Pin function & Simulate Digital Output{DD) —

Simu DO

T0UTE [0 SerroReady 2
DOUTZ ]n Alarm output _v_j ..i.]
DOUT3 [0 POS-OK/SPI-OK =1 s_/zJ
ovt4 [0 BE =l e

IIHL ]2 CCHL _:J 10 10 CL(F}, RotateDir(DiS} Eit 10
I3 ]3 WL j 34 11 Homing S¥ Signal Bit 11
IIN3 |8 GATN =i 12 THSEDL Bit 12
ITH4 ]T Homing CMD :J 33 13 INSPDZ Bit 13
DINE |11 Homing SW Signal =l = 14 THSEDZ it 14
II¥E Il ACLR :J 31 16 TL-SEL Bit 15

EEEEEEEEEEE

Start Chart

Fead Servo

Write Servo

FE

Step 2: Select the PIN contribution and command source by P73:

Par Definitio Definition of parameter Definition
am Value of
eter i Communication control External control parameter
From P281 communication ) Related to
. From external DI signal
0 expansion control word (Default allocation) control
(default allocation) mode
1 From external DI signal From external DI signal
(Default allocation) (Default allocation)
From external DI signal From external DI signal
2 (Distribution method (Distribution method
Control determined by determined by
command P75/76/77/78) P75/76/77/78)
P73 From P281 communication From P2.81 . Unrelated
Souree 3 expansion control word communication |
selection (default allocation) expansion control word to contro
(Default allocation) mode
From external DI signal or From external DI signal or
P281 communication P281 communication
4 extension control word extension control word
(Distribution method (Distribution method
determined by determined by
P75/76/77/78) P75/76/77/78)
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Step 3: DIN1~DINS signal input and DOUT1~DOUT3 signal output pin functions are

optional, please refer to 5.2.1 Selection of DI multiplexing function configure DIN1~DIN5

pin function, refer to 5.2.3 Selection of DO multiplexing function configure
DOUT1~DOUTS3 pin functions.

Step 4: After setting the pin function, you can write value to the corresponding parameter
through the "Write Configuration" button, so that the pin function would be effective.

Step 5: Click the "simulate DI" or "simulate do" button to open the corresponding
simulation function, and the corresponding configuration options will not be changed.
Start "analog DI", and the fixed pin number (9, 10, 34, 8, 33, 32) will be changed into
optional key, and the change of key will directly cause the change of corresponding
signal input of DIN1~DINS5.

Control Srec from Digzital Input{DI)}

SRY-0K [SRY/-0H | L
IIN |2 CCHL = |
oIHz 5 CHL | g
DIN3 [3 GAIN =l g
T4 |7 Homing CMD =l i]
DI85 |11 Homing 54 Siznal Ji‘
b |1 ACLE =] & |

Stop "analog DI", DIN1~DINS5 corresponding signal input is input by external pin.

Control Sre from Digital InputiDI)

SEV-ON|SEV-0N 4| LJ
IIN [z COWL | g
TNz [3 CHL | ﬁ
IINS |3 GAIN 15 A
IIH4 |7 Heming CMD ﬂﬂ
IIF5 |11 Heming 3% Sizmal LJA

After starting "Analog DO", DO output signal is controlled, the fixed pin numbers (7/6,

5/4, 3/2) become optional keys. The change of keys directly causes the change of

corresponding signal output from DOUT1 to DOUTS3.
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— Dutput Pin function & Simulate Digital Output(D0) —

I Simu 00

T0UT1 !U Servo-Ready :j T/ |
nouTZ |D Allarm cutput _"_! B4 |
pouT3 [0 FOS-0R/SPI-0K | s |

Stop “Simu DO”, and the corresponding signals of DOUT1~DOUT are output according
to the current output state of servo.

—Output Fin Function & Simulate Digital Output(D0) —

Simu IO |
DOuUT1 IEI Servo—FReady .l‘ 76
noutz IU Alarm output :! B4
DOUT3 |0 FOS-OE/SEDI-OK = G

<Note>

. Click the "Monitor" button to monitor the status of DIN or DOUT pins in real time
when simulation DI or DO is not turned on.

+  Click the "Read Configuration" button to read the configuration of the control mode
and pin function from the target device.

¢  Click the "Write Configuration" button to write the currently selected pin function

configuration to the target device.

5.3 Control Signal

A4N series servo has two methods: external control and communication control.
Different control methods use different control signals. The specific control signal

functions are as follows:

Signal Name Status Function
Bit
® Common port of control signal
COM /
Power of Input voltage range: 12~24VDC
control signal N )
COM- / ® Common port of positive of control signal
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Signal

Name

Status
Bit

Function

Servo on

SRV-ON

P282_Bit0
P16

To enable servo

Use external 10 to control servo on when it is external
control mode.

Use P282_Bit0 to control servo on when it is
communication control mode.

Servo on the moment power on when P16=1.

Do not use this signal to start or stop motor

The protection setting is added for easier to control
servo, see details in chapter 5.2.2 Configuration for DI
Signal to Take Effect

The P216 user coordinate position will be written into
P212 total pulse action in the status of servo-on to
prevent motor rotation.

cCcw
overtravel
inhibit signal

CCwWL

P281_Bit2

The limits of outside and communication are both
controlled by external 10.

To input the limit signal of CCW direction.

To set the low and high level of effective input, see
chapter 5.2.2 Configuration for DI Signal to Take Effect

for details.

The limit is ineffective when P03=1.

Use P126 to select the action when CCWL input is
effective.

The alarm of limit come into force the moment servo on

CW overtravel
inhibit signal

CwWL

P281_Bit3

The limits of outside and communication are both
controlled by external 10, set Bit2~3 of P78 to O first
To input the limit signal of CW direction.

To set the low and high level of effective input, see
chapter 5.2.2 Configuration for DI Signal to Take Effect

for details.

The limit is ineffective when P03=1.

Use P126 to select the action when CWL input is
effective.

The alarm of limit come into force the moment servo on

DIV(DiP)

DIV

P281_Bit6

The first or second molecule of DIV (DiP) can be
selected in position control mode. When effective, the
molecule becomes P87 (the 2nd) from P86 (the first).
Ineffective when it is communication control mode.
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Signal

Name

Status
Bit

Function

Gain switch

input

GAIN

P281_Bit9

Use P60 to set function of this signal. See chapter 12.5
Gain Switchingfor details.
P60 DIBIit9 Function

Invalid /0 Speed circle: Pl action

Valid /1 Speed circle: P action
When P61=2:
1 Invalid /0 Select the first setting

Valid /1 Select the second setting

Torque limit
selection

TL-SEL

P281_Bit15

® To input the signal of TL-SEL

® |Invalid when P02 (torque limit selection) =3 while P119
(the first limit) is effective; P120 (the second torque
limit) is valid if the signal is effective.

Pulse prohibit

INH

® To prohibit the input of INH signal.

® The input of INH signal will be shielded when signal is
invalid.

® [nvalid when P82(invalid set of INH) =1

Note: Invalid in communication control mode.

Origin switch
input

ORG_SW

P281_Bit11

® Origin switch input when starting homing.
® To set the low and high level of effective input, see
chapter 5.2.2 Configuration for DI Signal to Take Effect

for details.

Servo will enter homing mode when the signal is valid in
status of servo-on, see chapter 10.1 Homing Function for

details.
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Signal Name Status Function
Bit
® Please refer to table below for control modes switch if
(default p73 = 0):
Dl ineffective DI effective
P01 Select the first Select the second
mode mode
3 External position External SPD
control control
4 External position External Torque
control control
Control mode CMODE | post it 5 External SPD External Torque
switch control control
Select first mode Select second
when mode when
P281_Bit4=0 P281_Bit4=1
9 Communication Communication
position control SPD contro
10 Communication Communication
position control Torque control
11 Communication Communication
SPD control Torque control
® Clear the contents of the deviation counter to zero.
® To clear deviation counter when effective.
® Ways to reset by P91.
P91 Function
Position error Reset when short connect CL with
clear ct P281.8i10 O | com- or P281_Bit10=1
1 Reset when short connect CL with
COM- or P281_Bit10=1
2 Reset when short connect CL with
COM- or P281_Bit10=1
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Status

Signal Name
Bit

Function

Homing .
Homing P281_Bit7
command

Use to enter homing for servo

Valid when inputting rising edge, and it is invalid when

the servo is off.

Output status bit after homing finished and P204_Bit10

will be set as 1

The host controller must clear homing command after it

finished then the servo allows instruction input.

Select homing mode by P59, see chapter 10.1 Homing
Function

ZeroSPD ZeroSPD P281_Bit5

Valid in the mode of speed and torque control mode
To input the ZeroSPD, and Servo instruction speed is
0.

P06 DI Function

0 / Invalid signal

Invalid SPD command is 0

1
Valid Running

Position lock PosLock P281_Bit5

Valid only in communication position control mode
To input position-lock, the servo rotate speed is 0

P06 DI Function

0 / Invalid signal

Invalid Position lock

1

Valid Running

Start signal Pos_Start | P281_Bit6

In communication mode, when P4=4, the source of
position/speed/torque instruction comes from external
DI, and the rising edge of this signal is needed to
trigger the update instruction.

Relative position control, must trigger this signal for the
given position instruction to take effect.

Refer to 10.2 Internal Multi-Position/Speed/Torque

Control
Position/Speed/Torque Control for detailed description
of multi-stage position control.
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Signal Name St;:js Function
i

® To select the direction of input command of speed
control mode .

DI/
P93 Function
P281_Bit10
0~1 / Invalid

Positive direction of

Invalid /0
speed command

. Negative direction of
Valid /1
Select speed . speed command
N SPD_dir P281_Bit10
position DI/ )
P118 . Function
P281_Bit10

0~1 / Invalid
Positive direction of

Invalid /0
torque command

. Negative direction of
Valid /1

torque command

Effective only when the external Al as speed/torque
commands

® Short connect this terminal with COM- for more than
. 120ms to clear alarm in external control mode.
Alarm clear ACLR P282_Bit1 ® Some alarms cannot be deactivated by this method,

you should restart. See chapter 11 Protection function

Servo ready S-RDY P204_Bit0 | ® Valid when control power on and without alarm.

® Output signal of alarm status
Alarm output ALM P206_Bit1 . .
® Valid when output is normal, shutdown when alarms

® When the actual torque output reaches the torque limit
P204
Torque limit TLe ol value.

t' -
outpu muple ® Select the output of the DOUT output terminal with the

bit parameters P07, P08, P09, and P15.

» Valid only when position control mode
Position

POS-OK | P204_Bit2
located

Valid when position variation less than setting of P121
Use P124 to set the output condition.

Valid only in speed and torque control mode

Speed arrive SPD-OK P204_Bit8 Valid if the actual rotate speed of motor is equal to or

over the setting of P123
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Signal Name Status Function
Bit
® Please first set motor timing of mechanical brake action
P130 and P131 before using
® Valid when hold-brake release
Note:
Brake release 0BK P204 BIt3 Please connect the control terminal of the brake through
- the relay (control terminal: DC24V, load capacity greater
than or equal to 1A), and connect a Schottky diode (diode
recommended model 1N4148, package: DO-35 glass
package, insert) in parallel at the control terminal of the
relay.
Output of zero P204 ° l'ir;en:r:ct:j:)z:)eed of the motor is close to 0 when the
speed ZsP muliple- | g Select the output of the DOUT output terminal with the
detection bit
parameters P07, P08, P09, and P15.
® Select internal speed of 1~8 by INTSPD1~3.

Internal INTSPD P203 ® instruction selection of communication control mode
command 1~a multiple- (when P4=4), select the given instruction source
switch 1~4 bit through INTSPD1-4, see chapter 10.2 Internal

Multi-Position/Speed/Torgue Control see chapter.
Reserved Al+ 22
Reserved
Reserved AGND 10

Encoder ® The feedback signal encoder outputted is 5V

A-phase PAO- 22 differential orthogonal which needed to be transformed

negative output into single - end signal by conversion device.

Encoder ® Use P56(Output pulse fractional-octave numerator )

B-phase PBO- 23 and P57(Output puIse. fl.'a.ctlona.l-octave denominator)

negative output t9 set the frequency division ratio of the output pulse
signal

Encoder ® P55 can be used to set the logical relationship of the

Z-phase PzO- 24 output B-phase respect to A-phase

negative output ® The encoder feedback signal outputs 2500 pulses
Encoder every circle by default, and the motor output one
A-phase PAO+ 21 Z-phase signal every circle.

positive output m

Encoder A-phase
-B positive PBO+ 25 B-phase M

output Z-phase ’—‘

Encoder

Z-phase PZO+ 13

positive output
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5.4 Bus-absolute encoder system

1) Overview

Bus - based absolute encoder will record the number of rotation cycles while detecting
the position of the motor within one turn. The single-turn resolution of COTRUST motor is
131072 which can record 16-bit multi-turn value. The encoder will backup the data
through the battery when the bus-absolute servo driver is power off, and calculate the
position after power on so there is no need to repeat the mechanical reset.

You can choose the type of encoder usage (the default is incremental) by setting P41
(bus-absolute encoder setting) When matching with the absolute servo driver the
absolute encoder. And if you choose absolute type, there may be error No. 6 (P244_Bit6
= 1) for first power-on, then set P282=16 to clear the error and power (control power

supply) on again for solution.

Remarks: When modifying P282_Bit3 (communication control word), first write 272 into
P280 where the absolute position of encoder will change suddenly, resulting in the
change of the absolute position reference of machinery. Therefore, the operation of
mechanical origin restoration is required. The driver will automatically calculate the
deviation of absolute position of mechanical and the encoder, and store it in the
EEPROM after the homing complete.

2) The setting of corresponding parameters

Absolute value system parameter setting:

Addr Name Description
0: Use as multi-turn bus-absolute encoder
Y| Bus-absolute encoder setting 1: Use as bus incremental encoder
2: Use as single- turn bus-absolute encoder
The origin offset of | Set the offset between the origin of bus-absolute
2 bus-absolute encoder encoder and mechanical coordinate position, 32-bit
214 Total feedback pulses 32-bit, equivalent to P240 + P242 x 131072
216 User position coordinate 32-bit, equivalent to P214 - P42
Single-circle position of | Record the value in single circle for bus-absolute
240 bus-absolute encoder encoder, range: 0~131071
Record the circle number of bus-absolute encoder
242 Circle of encoder
range: -16384~16383
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Addr Name Description
Bit0: Overspeed

Bit1: Absolute status error

Bit2: Count error

Bit3: Count overflow

Bit4: Overheating

Bit5: Multi-turn error

244 Alarms of encoder Bité: Battery error
Bit7: Battery warning

Bit8: Reserved

Bit11: Reserved

Bit12: Count error

Bit13: “OR” for Bit4-Bi7

Bit14: Communication check error

Bit15: The symbol delimit communication error

Valid bit of absolute encoder:
282 Communication control word Bit3: Reset multi-turn value and clear error

Bit4: Clear error that P244 indicates

The reason of servo battery error (P244 Bit6=1):

* First power on

* Encoder cable damaged

* Encoder interface damaged

* Encoder cable is not tightened with servo interface

* The battery interface in the encoder cable is loose or cable in the battery box is broken

due to environmental reasons
* The battery in battery box is 3.6V which will fall to 3.0V when error occurs

Please check the hardware or refer to P244 (Alarms of encoder) to debug when battery

error occurs.

Servo battery error, the user can troubleshoot the hardware problem or check the servo
internal P244 coded alarm type to troubleshoot the fault.

Encoder battery error will trigger alarm where you need to power off to replace the
battery on the encoder cable, and then power on; Write 8 (reset multi-turn value and
clear error) or 16 (clear encoder error) to P282 to clear alarm (such as P282 write 8,
P280 must be written to 272 first). After the alarm clear, power off and on again (only on
the control power). After resetting multiple turns and clearing errors, the device is reset to
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the mechanical origin.
3) Notes for battery box

The encoder battery goes wrong (P244_Bit6=1) when first power on where you need to
set P282_Bit4 to clear error before operating again.

The encoder battery alarms (P244_Bit7=1) when detection voltage is lower than 3.0V.
Please replace battery as steps below:

Step 1: Servo power on at the non-operational state

Step 2: Replace battery

Step 3: After the alarm removed and there is no any other error, servo can run

A Caution:

e The encoder battery goes wrong and multi-turn data change suddenly when battery
was replaced and power on again under the circumstance of servo power off. Please set
the P282_Bit3/Bit4 reset encoder fault (for example, first write 272 into P280 before

setting P282_Bit3) to reset the homing-complete. Before this, use on display
for help. Please refer to Clear the feedback position of bus encoder.

e Please keep the maximum motor speed lower than 6000 RPM to ensure that the
encoder position information is accurately recorded when the driver power off.
ePlease store products in appropriate temperature, and ensure that the battery contact is

reliable as well as sufficient, otherwise the encoder position information may be lost.
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6 Parameters
Descriptions of Parameters

6.1 Parameter Checklist

Addr Name Addr Name
00 |Communication Address>< 24  |The first torque filter time constant
01 |Control mode setup3% 25 | Velocity feed forward
02 |Torque limitation selection 26 | Velocity feedforward filter time constant
03  |Overtravel Inhibit input invalid setting>¢ 27 | The 2nd position loop gain
04 |[Command source selection 28 |The 2nd velocity loop gain
Communication command source The 2nd velocity loop integration time
05 29
selection constant
06 |Zero-speed clamp selection 30 |The 2nd speed detection filter
07 |DOUT1 output function selection 31 | The 2nd torque filter time constant
08 |DOUT2 output function selection 32 |Inertia ratio
10 |RS485 Baud rate configuration 3¢ 33 |PDO inhibit time3>
12 |Communication timeout 34  |EtherCAT Alarm setup
13  |Lock setup on operational panel>< 41 |Bus absolute encoder setup
14 |LED initial status 42 | Origin offset of bus absolute encoder
15 |DOUTS3 output function selection 44 |Encoder overheat alarm threshold
16 | Configuration of servo power-on3 46 |Enable capturing of interrupted POS
Pulse input filter time selection for the
18 |Current loop gain 47
encoder A/B-phase
Pulse input filter time selection for the
19 |Current loop integration time constant 48
encoder Z-phase
20 |The first position-loop gain 49  [Time of External DI filter time3
Interpolation selection in communication
21  |The first velocity-loop gain 50
position mode
The first velocity loop integration time
22 51 |Selection of phase missing detection
constant
23 |The first velocity detection filter 54  |Coordinate clear of origin signal
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Addr Name Addr Name
External feedback pulse logic inversion
55 81 [Command pulse input method><
56 Numerator of command pulse ratio of 82 Command pulse inhibit input invalidation
External feedback pulse setting
Denominator of command pulse ratio of
57 86  |Numerator of 1st command pulse ratio
External feedback pulse3
58 |External pulse input filter time selectX 87  |Numerator of 2nd command pulse ratio
59 |Homing mode 88 |Denominator of command pulse ratio
60 |Gain switching action setup 89 | Smoothing filter
Selection of motor Positive rotating
61 |Gain switching action mode 90
direction in communication mode
62 |Control switching delay time 91 Deviation Counter clear input method
65 |Position loop gain switching time 95 |The 1stinternal speed
Input filter selection parameters for
66 96  |The 2nd internal speed
Probe1 and Probe2 signals
69 |Torque slope parameter 97 |The 3rd internal speed
70 |JOG speed setup 98 |The 4th internal speed
71 |Communication position control mode 99 |The 5th internal speed
72 |External input logic level selection 100 |The 6th internal speed
73 |Control command source selection 101 | The 7th internal speed
Digital input multiplexing function
75 102 |The 8th internal speed
register 4
Digital input multiplexing function
76 112 |Speed command filter
register 3
Digital input multiplexing function
77 113 |Acceleration time setup
register 2
Digital input multiplexing function
78 114 |Deceleration time setup
register 1
Digital output multiplexing function
79 115 |External pulse speed limit enable
register
Command pulse direction- select setup
80 119 |The 1st torque limitation
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Parameters

Addr Name Addre Name
120 |The 2th torque limitation 203 |Command status
121 |Positioning complete range 204 |Output state
122 |Zero-speed detection range 205 |Input 10 signal state
123 |Arrival speed 206 |Output IO signal state
124 |Positioning complete signal output setup 212 | Sum of command pulses
126 |Sequence at over-travel inhibition>< 214 |Sum of Feedback pulses
128 |Position increment during homing 216 |User position coordinates
Mechanical brake delay time at motor
130 218 |Command pulse deviation
standstill
Mechanical brake delay time at motor in
131 220 [Command speed
motion
132 |External brake resistance setting>< 221 |Feedback speed
134 |Torque setup at motor emergency stop 222 |Velocity deviation
135 |Switch of motor runaway estimation 223 |Torque command
136 |Excessive level of position deviation 224 |Actual torque
138 |Over-load level 225 |Torque deviation
139 |Over-speed level 226 |Busbar voltage
140~
Historical record1~10 228 |Alarm status
149
174 |Turn setting 229 |Torque output loading rate
177 |Output threshold of torque reached 230 |Discharge resistor load factor
Output offset threshold of reached
178 231 |Overload rate
torque
180 |[Software version 234 |Motor automatic identification function
18914~1 Parameter of manufacturer 235 |Factor of "No-Motor Running"
197 |Logic version number 236 |EtherCAT state
198 |Logical sub-version number 237 |DSP402 Control status word
200 |System status 238 |Input of second encoder
Bus-type absolute encoder single-turn
201 |Current Control mode 240
position
202 |Type of error 242 |The circle number of encoder
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Addr Name Addr Name
244 | Absolute encoder alarm type 288 |Pulse Alarm
290~
248 |Fault 1 given position Given position 0~31
320
324~
250 |Fault 1 feedback position Given speed 0~31
355
358~
252 |Fault 1 given speed Given torque 0~31
389
Probe 1 feedback on the rising edge
253 |Feedback speed of error 1 432
position
254 |Given torque of error 1 434 |Probe 1 falling edge position feedback
Probe 2 feedback on the rising edge
255 |Feedback torque of error 1 436
position
256 |Bus voltage of error 1 438 |Probe 2 falling edge position feedback
257 |Bus voltage of error 2 502 |S-curve mode of given speed
258 |Given position of error 2 503 |[Load torque compensation output gain
260 |Feedback position of error 2 504 |Load torque output filter
The torque observer compensation dead
262 |Given speed of error 2 505
zone
263 |Feedback speed of error 2 506 |Switch of rigidity level
264 |Given torque of error 2 507 [Rigidity level
265 |Feedback torque of error 2 508 |Velocity differential antecedent gain
274 |Increment of given position 509 |[Torque feedforward gain
279 |EtherCAT communication control Word 510 |Time constant of torque feedforward filter
280 |Communication function code 514 |Speed-loop nonlinear Pl switch
Switch and speed selection of on-line
281 [Communication extended control word 515
inertia identification
Second proportional degree of freedom
282 |Communication control word 516
of speed-loop PI
Second integral degree of freedom of
284 |[Pulse filter 1 517
speed-loop PI
286 |[Pulse filter 2 526 |Operation days
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Parameters

Addr Name Addr Name
L Notch depth of low-frequency vibration
527 |Operation time 535 .
suppression
L Automatically updated threshold of
Speed level of low-frequency vibration L .
532 . 536 |Low-frequency vibration suppression
detection
frequency
Selection of low-frequency vibration
533 . 567 |Rated torque of motor
suppression mode
Frequency value of low-frequency . .
534 568 |Inertia of the motor itself

vibration suppression

6.2 Details of Parameter

& Be sure to know the Parameters’ meaning before adjustment for incorrect

settings may result in equipment malfunction.

& You can try to restore the factory default parameters while servo failure

A It is recommended to adjust parameters under no-load situation.

occurs.

Addr

Control
Name Range

mode

Function

Read-
write

Default

00

Communication

Address

ALL 1~127

Used for serial-port communication that set slave
address.
<Note> 0 is used for MODBUS radio of Master
station, which cannot be set to slave address.

R/W

01

Control

mode ALL 0~15

setup

© O N O g A~ WON =2

Select the control mode of servo driver :
0:

: External Speed control-S

External Position control-P

: External Torque control-T

: External Position/Speed control

: External Position/Torque control

: External Speed /Torque control

: Communication Position control-P

: Communication Speed control-S

: Communication Torque control-T

: Communication Position/Speed control
10: Communication Position/Torque control
11: Communication Speed /Torque control

13: Special Speed-Position mode

R/W
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Addr

Name

Control
mode

Range

Function

Read-
write

Default

01

Control
mode
setup

ALL

0~15

15: CiA DSP_402 control mode
<Note>

1) Speed is limited by the 3rd internal speed
(P97) in Communication position control mode.

2) Speed is limited by the 4th internal speed
(P98) in Communication / External torque control
mode.

3) Please enable the servo first before sending

pulse in mode 0.

R/W

02

Torque
limitation
selection

P/S

Set the torque limit signal of CCW and CW:

Value |CCW (Counterclockwise) | CW (CI

0 External Analog Absolute Value

1 The 1st torque limitation P119

5 The 1st torque limitation| The 2nd torque limitation

P119 P120

The 1st torque limitation P119 or 2nd torque limitation
3 P120 is associated with TL-SEL PIN (External
control) or P281 bit15 (Communication control).
<Note>

1) If the value = 3, it is associated with TL-SEL
PIN (External control) or P281 bit15.

2) Torque limitation value is controlled by P119 in

torque control mode, taking no account of the
parameter value.

3) It is recommended not to set register as 0

4) At overtravel Inhibition mode, overtravel inhibit
is valid at the direction which the torque limitation
value will be controlled by P134.

R/W

03

Overtravel
Inhibit input
invalid
settingx

ALL

0~2

Set the validity of overtravel Inhibit signal of
CCWI/CW.
0: Valid; 1: Invalid.
2: The servo alarm is triggered by overtravel
Inhibit of any directions.
<Note>
® 0 means to follow the specific timing action
set by P126 after limit being effective
® When P59(homing mode)=7~14, there may
be wrong homing action caused by invalid
limit if the parameter not set as 0
® Use P72 to configure the high and low logic
level of valid limitation

R/W
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Control . Read-
Addr Name Range Function i Default
mode write
Select the source of instruction for external speed
control mode and communication
position/speed/torque control mode.
Command Comrrllunlcatlf)n control m?de: .
04 source ALL 0~4 0~3: |ns.truc.t|on .source. is determined by P05 RIW 0
. communication instruction source parameter
selection
value
4: The instruction source is determined by
INTSPD1~INTSPD4
The command source in communication
position /speed /torque control mode:
0~15: Select communication given position
command.
0~31: Select communication given speed/torque
Communicat command.
ion <Notes>
05 command ALL 0~31 1) Valid when P04 # 4. R/W 0
source 2) Switch the command source of the
selection corresponding control mode by setting this
parameter.
Example: when P05=1 in communication speed
control mode, P325 (Given speed 1) will be the
command speed of motor; while P05=31, it is
P355 (Given speed 31).
Function of external or P281 zero-speed clamp
Zero-speed .
signal:
06 clamp SIT 0~1 L . R/W 0
. 0: Function invalid.
selection ) )
1: Function valid.
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Control . Read-
Addr Name Range Function i Default
mode write
Output content used to select torque limit control
DOUT1 signal:
output : imi
07 f u L;U ALL 0~15 0: torque limit control RIW 12
unction 1: Zero speed detection
selection
2: Any alarm (no alarm output on)
3: Discharge resistance overload alarm
4: Overload alarm
DOUT2 5: Speed consistency output
output
08 function ALL 0~15 | 6: Return to original output R/W 2
selection 7. Reservation
8. Reservation
9: Torque to output
10: Holding brake output
DOUT3 11: Alarm output (with alarm output on)
15 outp.ut ALL 0~13 | 12: Servo ready for output RIW 13
function 13: Positioni lete / d hi tput
selection : Positioning complete / speed reaching outpu
<Notes>
Please refer to the chapter for details 5.2.3
Selection of DO multiplexing function
RS485 To set the communication speed of RS485 :
Baud rate 0: 4800bps 1: 9600bps 2: 19200bps
10 ) ) ALL 0~5 3: 38400bps  4:57600bps  5: 115200bps R/W 2
configuratio o
i <Note>Please set communication check value

to odd or even parity.
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Control X Read-
Addr Name Range Function i Default
mode write
. Unit: x100ms, 0 means to cancel this function
Communic Th be abnormal icati if th
12 ation 0~2000 ere may be a rTorma comr‘nunlca ion error i . e RIW 0
timeout correct message is not received beyond the time
set after first successful communication.
Lock setup
13 on ALL | o~1 |0 Unlock RW | o0
operational 1: Lock
panel>
Select the data to be displayed on the LED panel
after power on:
0: Sum of position deviation pulses
1: Motor revolving speed
2: Torque output loading rate
3: Control mode
4: 1/0 signal state
5: Alarm code/ historical record
LED initial : i
14 ini !a ALL | 0~18 6: Software version RIW 1
statusX 7: Alarm status
8: The loading rate of discharge resistance
9: Overload rate
10: Inertia ratio
11: Sum of feedback pulses
12: Sum of command pulses
16: Analog command input value
17: Factor of “No-Motor Running”
18: Servo status
] ] 0: servo on invalid
Configurati 1: servo on valid(configure Pin9 to any other signal)
16 | on of servo 0~1 R/W 0
power-on <Note> Please save and reboot that the
modifications of the parameter could be effective.
Current ) . .
18 . ALL | 0~3000 | To define the size of current loop gain R/W 300
loop gain
Current
loop Define the response characteristics of integration
19 | integration | ALL | 0~5000 | cn¢ € resp 9 RW | 900
; action. Time unit: x100us
time
constant
The first TDheflne the S|ze of [:cOSItI?I:l Ioc|>p gain. Un||t:.1/s ;
20 | position-loo p 0~3000 e se.rvo rigidity of position ?op co.ntro.ls better.l RIW 400
p gain the gain enlarged, but over-high gain will result in
vibration.
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Control Read-
Addr Name Range Function . Default
mode write
The first Define the size of speed loop gain. Unit: Hz
21 | velocity-loop | ALL | 1~3500 | Higher the gain you set, quicker the response| R/W 250
gain speed you can obtain.
The first Set the parameters of integral action speed.
locity | 10~ | Unit:
20 | VEOOWIOOP ) nems - RW | 3183
integration 60000 | Reducing this parameter value can speed up
time constant the integral action.
The first Set the type of velocity Detection filter.
23 veloc!ty ALL 0~5 The higher value you set, the smaller noise you RIW 3
detection can obtain, the response, however, will be
filter slower.
The first Define the time constant of the primary delay
24 torque filter ALL 0~2500 | filter that inserted to the torque command| R/W 80
time constant portion. Unit: 10us
Set the velocity feed forward value. The smaller
Velocity feed -2000~2 | 0% e velocly Teed vau
25 forward P 000 position deviation will reach faster response,| R/W 0
especially in situation that needs high response.
Velocit
fee:fzazrd Set the time constant of the velocity feed
26 ) . P 0~6400 | forward primary delay filter. R/W 3
filter time .
Unit : ms
constant
The 2nd :Define t.he gtahi.n of pf)sition Iqop. Unit: 1:18
ncreasin is gain can improve the servo
27 | positionloop | P |0~3000 | " cosng IS 9 P Vol Rw | 560
ain rigidity of position loop control, but excessive
K gain will lead to oscillation.
The 2nd Define the gain of speed loop. Unit: Hz
28 | velocity loop ALL 1~3500 | Increasing this gain can improve the speed| R/W 250
gain response.
The 2nd
velocity 106 o0~ This parameter is used to set the speed of
29 . y . P ALL integral action. Reducing this parameter value| R/W 51200
integration 60000 . . .
. can speed up the integral action, unit: ms
time constant
The 2nd . )
speed Used to select the type of speed detection filter.
30 detpection ALL 0~5 | The larger the value is set, the smaller the noise| R/W 3
filter but the slower the response.
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Control Read-
Addr Name Range Function i Default
mode write
The 2nd Define the time constant of the primary delay
31 torque filter ALL 0~2500 | filter inserted after the torque command. R/W 80
time constant Unit: 10us
Set the ratio of the total moment of inertia of the
mechanical load of the load to the moment of
32 Inertia ratio ALL 100(;)0 inertia of the motor itself: R/W 100
(Total moment of inertia of mechanical
load/Moment of inertia of motor itself) x100%
PDO prohibit time setting.
Limitation of communication abnormalities
caused by too frequent EtherCAT
communication. Unit: 0.1ms.
33 PDO inhibit ALL 0~ <Note> This parameter is mainly used to limit RIW 100
timeX 32767 |the transmission frequency of EtherCAT
communication parameters, so as to avoid
communication  congestion  caused by
excessive communication frequency, which
may cause abnormalities in communication.
Settings when an abnormality occurs in
EtherCAT communication:
EtherCAT 0: When the communication is abnormal, the
34 ALL 0~1 servo does not prompt an alarm and keeps the| R/W 1
Alarm setup>¢ original running state
1: When the communication is abnormal, the
servo will give an alarm and stop running
Bus absolute 0: Unshielded encoder no response error
40 ALL 0~1 1: Shielding encoder no response error R/W 0
encoder setup <Note> Only valid for bus encoder.
- 0: Used as a multi-turn bus type absolute
Origin offset of
encoder
41 bus absolute ALL 0~2 1: Use as a bus-type incremental encoder R/W 1
encoder 2: Used as a single-turn bus-type absolute
encoder
Encoder
overheat 2311~ Set the offset between the origin of the
42 ALL bus-type absolute encoder and the position of| R/W 0
alarm 23 the mechanical coordinate system.
threshold
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Addr

Name

Control
mode

Range

Function

Read-
write

Default

44

The 2nd
speed

detection filter

ALL

0~127

Indicates the encoder overheating alarm
threshold, and it only takes effect when the
encoder type is an absolute encoder. When it is
0, it means that the encoder overheating alarm
is shielded.

R/W

120

46

Enable
capturing of
interrupted

POS3%

ALL

0: Disable
function

the interrupt position capture
1: Enable probe 1 signal interrupt position
capture function.

2: Enable probe 2 signal interrupt position
capture function.

3: Enable probe 1 signal and probe 2 signal
interrupt position capture function at the same
time.

R/W

47

Pulse input
filter time
selection for
the encoder

A/B-phase

ALL

2500-line incremental photoelectric encoder
motor only has this parameter:
222ns

444ns

666ns

888ns

1.333us

1.777us

2.666us

3.555us

4.444us

5.333us

: 7.111us

: 8.888us

: 10.666us

13: 14.222us

© P NGO H DO

a A
N = O

48

Pulse input
filter time
selection for
the encoder

Z-phase

ALL

2500-line incremental photoelectric encoder
motor only has this parameter:

0.55us

1.05us

1.56us

2.06us

2.56us

3.08us

3.56us

4.08us

N g Aedo
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Control . Read-
Addr Name Range Function i Default
mode write
Select the external DI filter time through this
parameter:
0: 0.5ms
1: 1ms
Time of 2: 2ms
3: 4ms
49 External DI 0~6 R/W 3
4: 8ms
filter time>< 5. 16ms
6: 32ms
33~8000: The value set in 33~8000ms is the
filter time The filter time set by this parameter
has an error of 100us
Enable or disable the interpolation command in
communication control mode(P01 = 6):
. 0: Normal communication position mode, motor
Interpolation . . .
. rotating speed is determined by P97.
selection in L " .
L 0~ 1: Communication position S-curve design
50 communicati P . . R/W 0
" 32767 | 2: Enable the pulse adjustment which correspond
on position
mode to value of P290
512: Enable Interpolation mode, the motor
rotating peed is determined by controller, P97
takes no effect
0: enable phase missing alarm
Selection of 1: shield phase missing alarm
51 p.ha.se ALL 0~1 <Note> 220V series servo the default value of R/W
missing ) ) )
detection this parameter is 1. 380V series servo the default
value of this parameter is 0.
Coordinate
' 0: Invalid
54 clear of ALL 0~1 . R/W 0
L 1: Valid
origin signal
Set the B-phase logic of pulse output.
Change the phase relation between A and B
phase by inverting the logic of the B-phase
External pulse.
feedback
55 ee aC. ALL 0~1 P F,‘s"e” Outpulscurce | Runin CCWairection Runin CWdirection R/W 0
pulse logic
inversion Nenesal | oo |7 "‘LI__I L—I_u\—, a..m;e:‘ L iL
Reversal Encader | P [ S O O
sowse | [T] [T |epeee [T
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Control X Read-
Addr Name Range Function . Default
mode write
Set the number of pulses output from the
feedback signal interface per motor revolution.
@ P57=0: Number of feedback pulses per
Numerator of revolution=P56x4
command @ P57#0: Number of feedback pulses per
| ; revolution = (P56/P57) x encoder resolution x 4
pulse ratio of ~
56 ALL | 1~ | <Note> RW | 1
External 32767 | 1) Encoder resolution: 2500p/r
feedback 2) The number of feedback F)ulses per revolution
does not exceed the resolution of the encoder. If
pulse3x it exceeds 1, it will still be calculated as 1.
3) The motor outputs a Z-phase pulse signal
every revolution.
4) The Z-phase pulse width changes with the
frequency division ratio setting.
Denominator
of command
pulse ratio of 0~
57 ALL R/W 1
External 32767
feedback
pulsex
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Addr Name Control Range Function Re?d- Default
mode write
Set software filter time of input pulse count
0: 222ns
1: 444ns
2: 666ns
3: 888ns
4: 1.333us
5: 1.777us
6: 2.666us
7: 3.555us
8: 4.444us
9: 5.333us
10: 7.111us
11: 8.888us
12: 10.666us
External 13: 14.222us
gg | Pulseinput P | 0~13 |<Note> RIW 2
filter time 1. The higher value you set, the more favorable
selectX

effect you can obtain, but the max input pulse
frequency would fall subsequently. It is
recommended to use default value.

2. when P50=0, power off then power on to be
valid after modifying P58 while it takes effect the
moment after modify if P50=512

3. Use as periodic time filter processing in
communication position interpolation mode
which is valid only when P50=512, it is
recommended to set as the PC communication
scan time. Unit: ms

0:0ms 1:1ms 2:2ms 3:3ms......
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Control Read-
Addr Name Range Function Default
mode write
Select the homing mode:
1: Refer to both the negative original switch and
Z-phase signal mode.
2: Refer to both the positive original switch and
Z-phase signal mode.
3: Refer to the negative original switch only
4: Refer to the positive original switch only
5: Refer to Z-phase signal (Homing towards
negative direction) only
6: Refer to Z-phase signal (Homing towards
positive direction) only
7: Refer to original switch/positive limit
switch/Z-phase signal (on the left of the left edge
of the original switch)
8: Refer to original switch/positive limit
switch/Z-phase signal (on the right of the left edge
of the original switch)
9: Refer to original switch/positive limit
switch/Z-phase signal (on the left of the right edge
of the original switch)
10: Refer to original switch/positive limit
switch/Z-phase signal (on the right of the right
edge of the original SW)
Homi 11: Refer to original switch/negative limit
omin : ; - ;
59 9 ALL 1~20. 35 swnch/Z-phas.e §|gna| (.on the right of the right RIW 0
mode edge of the original switch)

12: Refer to original switch/negative limit
switch/Z-phase signal (on the left of the right edge
of the original switch)

13: Refer to original switch/negative limit
switch/Z-phase signal (on the right of the left edge
of the original switch)

14: Refer to original switch/negative limit
switch/Z-phase signal (on the left of the left edge
of the original switch)

15: Refer to the negative original switch and
position increment

16: Refer to the positive original switch and
position increment

17: Refer to the homing switch/positive limit
switch(on the left edge of homing switch)

18: Refer to the homing switch/positive limit
switch(on the right edge of homing switch)

19: Refer to the homing switch/negative limit
switch(on the right edge of homing switch)

20: Refer to the homing switch/negative limit
switch(on the left edge of homing switch)

35: Set current position as origin

<Note> For the details of Homing, please refer tg

chapter10.1 Homing Function
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Control X Read-
Addr Name Range Function i Default
mode write
Select the condition of switch between the two
Gain gains.
60 switching ALL 0~1 0: PI/P can be. switched by selecting the 1st ga.1in. RIW 1
1: You can switch between the 1st and 2nd gain.
action setup <Note> It is related to GAIN PIN (External control
or P281 bit9 (Communication control mode).
The trigger condition for gain switch.
Register
Conditions for gain switching
Value
Gain 0 Fixed to the 1st gain
] switching ALL ) 1 Fixed to the 2nd gain R
6 action 0~ 2 Decided by GAIN PIN (External control) or / 0
mode P281 bit9 (Communication control).
Decided by fixed position signal.
3 Position fixed: the 1st gain
Position unfixed: the 2nd gain
Control 0 Set the delay time for switching from the 1st to 2nd
62 switching ALL 10000 gain (or 2nd to 1st). Unit: 250us R/W 1000
delay time
In gain switching mode, if a great change caused
Position by two different position loop switching, you can
loop gain 0~ use the parameter to set switching delay time for
65 L P o . . ) R/W 100
switching 10000 position loop gain to restrain the rapid shock
time during switching.
Unit:250us
The input filter selection of probe 1 and 2 which will
take effect after re-up the power.
0: 222ns
1: 444ns
2: 666ns
Input filter 3: 888ns
. 4:1.333us
selection
5:1.777us
parameters
66 tor Probe1 ALL 0~20 6: 2.666us R/W 2
or Frobe 7: 3.555us
and Probe2 8: 4.444us
signals 9: 5.333us
10: 7.111us
11: 8.888us
12: 10.666us
13: 14.222us
14~20: Reserved
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Control

Read-

Addr Name Range Function Default
mode write
Torque
69 slope ALL | 0~1000 | Max adjustment range each turn. Unit: %o R/W 100
parameter
JOG speed .
70 setup ALL | 0~5000 | Setthe JOG (Test run) speed. Unit: rpm R/W 200
Bit0: Absolute/relative position selection, O:
absolute, 1: relative
Bit1: Deviation counter reset and return to the
original operation whether to modify the position
instruction selection. 0: allow, 1: not allowed
Bit3: Multi-position correspond to multi-speed, 0:
speed selection P97; 1: multi-position P290~P320
correspond to multi-speed P324~P339
Bit4: If to modify internal given position after servo
on in communication position control mode. 0:
allow, 1: not allowed
Example of Bit0: The difference between position
of absolute and relative is that the former
calculates the distance from the origin (if the
original operation is not carried out, the default
position of power on is the origin) while the latter
calculates from the current position.
Communic For example, the current position is 10000 and the
ation target position is 25000. For absolute position
71 position P 0~1 control, the given position is 25000 which is, RIW 0
however, 15,000 for relative position, the actual
control running position would be 15,000 + 10,000 =
mode

25,000.

Example of Bit4: If the of P216 user position
coordinates are not equal to the given position
P290 when enabling in communication position
control mode, you can set whether the servo
internal is allowed to modify P290 of the given
position by P71_Bit4. If it is not allowed, the servo
electric machine will automatically rotate to the
given position P290 after enabling.

<Notes>

1) The parameter is valid only in communication
position mode and owns two control modes
regardless the command source come from PIN
or P5.

2) Relative position need start signal to trigger;
The command source of Absolute position also
needs start signal to activate when it is determined
by pins (P04=4).
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Addr

Name

Control
mode

Range

Function

Read-
write

Default

72

External
input logic
level
selection

ALL

Any

Logic level selection of external DI

Bit0: the way servo on

0: You can not enable the communication and PIN
functions at the same time.

1: Enable PIN for all modes, and communication
should be enabled under communication mode as
well.

Bit2: CCW overtravel inhibit signal active level

0: Low level on, 1: High level on

Bit3: CW overtravel inhibit signal active level

0: Low level on, 1: High level on

Bit5: Zero-speed clamp

1: Low level on, 0: High level on

Bit8: Valid level of command pulse inhibit

1: Low level on, 0: High level on

Bit11: Original switch signal active level

1: Low level on, O: High level on

<Note> The DI signal which supported logic level
selection only satisfy above items, the details please|
refer to chapter5.2.2 Configuration for DI Signal tg
Take Effect

R/W

73

Control
command
source
selection

ALL

Select the source of PIN contribution and control
command:

Parameter value definition

Value Communication
External control mode
control mode

From P281

Communication From external DI signal
extended control word (Default)

(Default)

1 From external DI signal (Default allocation)

2 From external DI signal (Decided by P75/76/77/78)

From P281 Communication extended control word

(Default)
4 From external DI or P281 Communication extended
control word (Decided by P75/76/77/78)
<Note>

Please refer to chapter 5.2.1 Selection of DI
multiplexing function for more details.

R/W
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Control Read-
Addr Name Range Function i Default
mode write
There are two DI PIN distributions, refer to chapter
5.2.1 Selection of DI multiplexing function or more
details
Digital input Parameter Bit no. PIN Name
75 mulﬁplf.«‘xing ALL 0~ 75 BO~B7 9 SRV_ON 0
function 65535 76 BO~B7 32 DIN5
register 4 B8~B15 33 DIN4
7 BO~B7 8 DIN3
B8~B15 34 DIN2
78
B0~B7 10 DIN1
16#00: No functions allocated.
16#01: Alarm clear input
16#02: CCW Overtravel Inhibit,
Digital input 16#03: CW Overtravel Inhibit
multiplexing 0~ 16#04: Control Mode Switching 16#010
76 ) ALL 16#05: Zero-speed clamp(Speed/Torque mode)
function 65535 | position lock(Position mode) B
register 3 16#06: Command Electronic Gear Selection
(External position mode)
“Pos-Start” signal of Multi-Position/ Speed/ Torque
command (Communication mode)
16#07: Homing commands
16#08: Command pulse input inhibit (External R/W
position mode)
Internal speed selection 4 (Communication mode)
Digital input 16#09: Gain selection, 0: the 1st gain, 1: the 2nd
. . ~ gain 16#07
77 multlplt.axmg ALL 0 16#0A: Deviation counter clear (Position mode) oHOTO
function 65535 | Motor rotation direction (External speed mode) 9
register 2 16#0B: Origin switch signal
16#0C: Internal speed command selection 1
16#0D: Internal speed command selection 2
16#0E: Internal speed command selection 3
16#0F: Torque limit switching input
16#10: Cancel relative position command in
Communication mode, 1: Cancel, 0: Do not cancel
16#12: JOG run test positive
16#13: JOG run test negative
Digital input <Note> P75 is valid when P16=1; When P16=0,
multiplexing 0~ | SRV_ON pin is used only for enabling. 16#030
78 . . ALL X Example: To set the signal terminals to CCW,
unction 65535 o - 2
. Overtravel Inhibit(DIN1), CW Overtravel Inhibit(DIN2),
register 1 Original switch input(DIN3), Homing command(DIN4
respectively in external position control mode, jusf
find the corresponding function code for each pin in
table above, and enter 16#070B for P77, 16#0302 for
P78.
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Control X Read-
Addr Name Range Function . Default
mode write
Select the DO function as table below:
Bit |Pin| Name | Position mode |Speed/torque mode
Digital output 0~1 | 7/6 | DOUT1| 0: Servo ready 0: Servo ready
multiplexin : :
79 p g ALL Any 23 | a5 | bouts 0: Alarm output | 0: Alarm output RIW 0
function
1: Setting of P8 1: Setting of P8
register
DOU 0: Position
4~5 | 2/3 0: Speed finished
T3 finished
Set the direction and form of pulse according to the
command pulse type
P81 | P80 | CCW(counter ise) CW(cl ise)
Command mEnEE 11
0
pulse [ Honew 7 low level
80 | direction- P 0~1 3 R/W 0
N I I N I B
select setup 1
X & High level
0 B phase.
6-phase advances A-phase B-phase dolays from A-phase
o730 acgrees 5050 degrecs
2
1 B phase
g oy tam-shse Bitasesrances mhse
Command 0 ow—mm——————— N I
81 | pulseinput | P 1~3 cow - LITLITL R/W 3
method> 1
;| e I O O
cow S O
<Note> You cannot modify the value on line, it will
take effect after re-up the power.
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Control

Read-

Addr Name Range Function i Default
mode write
1: Command pulse prohibition function will be
shielded. 0: Valid means that input is prohibited, and
Command invalid means that input is allowed.
pulse inhibit Register INH input- External
82 input P 0~1 R/W 1
value command pulse
invalidation )
Valid Allowed
setting 0 X —
Invalid Inhibit
1 Valid Allowed
Invalid Allowed
Set the resolution of command pulse according to
Numerator of] 0~327 ot 9
86 |1stcommand P frequency division. R/W 1
pUlSe ratio 67 Pulses each turn needsx %’m =Encoder resolution
Numerator of] <Notes>
ond 0~327 | 1) If the numerator of frequency multiplication = 0, the
87 command P 67 actual denominator parameters will be the current RW 1
pulse ratio pulses each turn.
2) If the numerator of frequency multiplication # O,
calculate pulses for each turn according to formula
above.
3) In communication position control mode, if change
the parameter and rewrite to EEPROM, it becomes
) effective once re-up the power. While in external
Denominator 1~327 | position control mode, the parameter takes effect
88 |of command| P R/W 1
67 | once the parameter changed.
pulse ratio . . .
) the revolution of 2500-PPR incremental encoder is
10000 and that of the bus absolute encoder is
131072
5) Please refer to chapter 6.3 Setup of Electronic
Gear Ratio for setting.
Set the parameter of the primary delay filter that
inserted to the pulse command.
This parameter is applied to lower input pulse
89 Smoothing P 0~7 frequency or excess electronic gear ratio. RIW 3
filter The higher value you set, the servo driver would filter

according to input position command, and the
smoother command pulse you can obtain, but the
response for command pulse will delay.
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Control Read-
Addr Name Range Function Default
mode write
Select the positive rotating direction of motor in
communication mode:
0: Toward the motor shaft, the CCW rotating
Selection of direction of motor is the positive.
motor 1: Toward the motor shaft, the CW rotating direction
Positive of motor is the positive.
90 rotating 0~1 R/W 0
direction in
communicati
on modeX
Set the way of clearing deviation counter.
L 0: High Level valid
Deviation e . .
91 |Counter clear P 0~2 1: Rlsllng.edge is valld.. RIW 1
. 2: Shielding reset function
input method . .
It is related to CL PIN (External Control) or P281 Bit10
(Communication Control).
The 1st -10000 | Set the 1st speed of internal speed command.
95 internal S ~ Unit: rpm R/W 0
speed 10000
The 2nd -10000 | Set the 2nd speed of internal speed command.
96 internal S ~ Unit: rpm R/W 0
speed 10000
Set the 3rd speed of internal speed command.
Unit: rpm
The 3rd -10000 ::°tes> _ _ _
97 internal PS - is parameter is used as the execution speed in the RIW 500
communication position control mode, that is, the
speed 10000 i X i X
maximum speed command in the communication
position control mode does not exceed the setting
value of this parameter.
The 4th -10000| Set the 4th speed of internal speed command. Unit:
98 internal ST ~ rpm R/W 500
speed 10000
The 5th -10000| Set the 5th speed of internal speed command. Unit:
99 internal S ~ rpm R/W 0
speed 10000
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Control X Read-
Addr Name Range Function . Default
mode write
The 6th -10000| Set the 6th speed of internal speed command. Unit:
100 internal S ~ pm R/W 0
speed 10000
The 7th 10001 St the 7th speed of internal speed d which
et the speed of internal speed command whicl
101 internal S 0~ ) P ) ) P . R/W 0
is the return speed in homing process. Unit: rpm
speed 10000
The 8th +10000 Set the 8th d of int | d d which i
et the speed of internal speed command which is
102 internal S ~ P . . P . RW 0
the creep speed in homing process. Unit: rpm
speed 10000
Speed Set the parameters of the primary delay filter that
pee . .
112 | command ST 0~640 | inserted to the Analog speed/torque command, higher RIW 1000
it 0 value with more stable rotation, but accordingly the
ilter
response of the system will reduce. Unit x10us
Set the acceleration/deceleration time of
external/communication speed control mode. If the
input speed command changes so much, switch to
smoother one. Unit:ms
Accelerati 0~ | The time x1ms P113 speed command accelerates
113 |hoeeleration) o P RW | 100
time setup 10000 | from 0 to 1000rpm
The time x1ms P114 speed command decelerates
from 1000rpm to O
sgr:enfand Acldual input 5
(rpm) ‘EIJ/EQ comman
; , The speed command after
1000 - W 1\l acceleration/deceleration
500 -
o] = Pll3><1ms; <« —>;P|M)<lms <
Time:ms
<Note>
1) For V rpm target speed, calculate the acceleration/
deceleration time by conversion:
114 |Deceleration| o 0~ Acceleration time= V / 1000 x P113x 1ms RW | 100
time setup 10000 Deceleration time=V / 1000 x P114x 1ms

2) Acceleration/Deceleration time set parameters
valid in communication position control mode, where
the servo driver would accelerate from 0 to speed
limitation value (3rd internal speed) or decelerates
from speed limitation value to 0, so as to control the
acceleration and deceleration according to the
communication given position command.
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Addr Name Control Range Function Read- Default
mode write
External . .
15 | pulse speed 0~1 0: Speed.ls .de.uded by pulse frequency RIW 0
. 1: Speed is limited by P9
limit enable
The 1st
119 torque ALL 0~300 Set the restriction value of 1st torque. Unit:%o R/W | 2000
limitation 0
The 2th
120 torque ALL 0~300 Set the restriction value of 2nd torque. Unit:%o R/W | 2000
limitation 0
The range of positioning completion can be set.
o When the difference between the actual feedback
Positioning 0~3276 i
121 complete p pos!t!on o.f the servo motor and the command pulsfe RIW 100
7 position is less than the setting value of this
range parameter, the positioning completion signal is
output. Unit: Number of pulses.
Set the threshold value of zero speed detection.
When the actual speed of the motor is lower than
the setting value of this parameter, the zero speed
detection signal will be output.
Zero-speed 10~ This parameter value is also used as the speed
122 | detection | ALL consistency output threshold. When the difference| R/W 10
range 20000 between the actual motor speed and the command
speed is within the setting range of this parameter,
the speed consistency signal is output. This
parameter value has a hysteresis of 10 rpm. Unit:
rpm
Set the speed reaching threshold, and output the
10~ speed reaching signal when the actual speed of the
123 |Arrival speed| S.T motor exceeds the setting value of this parameter.| R/W | 1000
20000 ) .
This parameter value has a hysteresis of 10 rpm.
Unit: rpm
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Addr

Name

Control
mode

Range

Function

Read-
write

Default

124

Positioning
complete
signal output
setup

0~3

Set the output condition :

Value

POS_OK output condition

If the number of position deviation pulses is within
the range of positioning completion, the output is

turned on.

If there is no position command, and if the number
of position deviation pulses is within the range of

positioning completion, the output is turned on.

If there is no position command, the zero-speed
detection signal is output, and if the number of
position deviation pulses is within the range of

positioning completion, the output is turned on.

If the position deviation of P218 is less than P121
and the command completion is 1, P204 will

output the positioning completion signal.

R/W

126

Sequence at
over-travel
inhibition><

ALL

Set the drive condition during motor deceleration and
after stalling while over-travel inhibit input is valid.

Value

During i Deviation
After stalling
deceleration counter content

Torque command=0
towards over-travel inhibited Hold
direction

Control mode

Position command=0
o Clear before or
towards over-travel inhibited X
o after deceleration
direction

SIT towards N

Speed
Zero-speed
command=0
clamp

Position
inhibited
direction

command =0

Reboot motor to make parameter modified valid.

R/W

127

Brake delay
release time

ALL

32767

The delay time released by servo from UVW output

to brake release, Unit : ms

R/W

128

Position
increment
when homing|

231~

+231

Homing mode (P59) is set to 15 or 16, when the

origin switch is reached, it will run according to the

given position set by this parameter.

R/W
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Control X Read-
Addr Name Range Function . Default
mode write
Set the delay time from the disconnection of the
Mechanical mechanical brake release signal (BRK-OFF) to the
k |
130 brake delay ALL | 0~500 | power-off of the motor when the servo enable signal| R/W 50
time at motor|
standstill (SRV-ON) is turned off in the motor stop state. Unit:
ms
Set the delay time from now to the shutdown of
Mechanical mechanical brake release signal (BRK-OFF) while
SRV-ON signal is cut-off in motor in motion status.
brake del
131 [HCOET T AL 104600 | itms RW | 50
time at motor| '
in motion BRK-OFF signal will shut-off if the motor speed falls
to 30rpm before time setup.
Set the brake resistance and its overload protection.
0: Enable Internal brake resistor only, and start
protection for it. There will be alarm of excessive
braking rate if the brake resistance operating
External limitation exceeds 10%.
brake 1: Enable External brake resistor, and start
132 ALL 0~3 tection for it. Th ill be al £ ; R/W 0
resistance protection for it. There will be alarm of excessive
setting braking rate if the brake resistance operating
limitation over 10%.
2: Enable External brake resistor, but no protection.
3: Without braking resistance circuit, only depend on
the internal capacitance discharging.
Torque setup Set the torque limitation value in following conditions:
0~300 | 1: The deceleration process at overtravel inhibit.
134 | atmotor 1L _ RW | 2000
emergency 0 2: Some deceleration process.
stop Unit: %o
Switch of
0: Estimation off
135 | M AL | o~ RW | 1
runaway 1: Estimation on
estimation
Set the detection range of the excessive position
deviation pulse number. Unit: x256
Excessive L
0~3276 Servo alarms when the actual deviation counter value
level of
136 P . R/W | 25000
position 7 | exceeds this parameterx256. If set parameter to 0,
deviation the excessive position deviation function will be
canceled.
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Addr

Name

Control
mode

Range

Function

Read-
write

Default

138

Over-load
level

ALL

0~120

Set the overload level of motor. Unit: %o

This max parameter value can be set to 1050%. of

the motor rated torque, if no need for high overload,

please set lower value. The 1~8 are special settings.
0: 1.05 times over load, overload time *1

: 1.05 times over load, overload time *1.25

: 1.05 times over load, overload time *1.5

: 1.05 times over load, overload time *1.75

: 1.30 times over load, overload time *1

: 1.50 times over load, overload time *1

: 1.05 times over load, overload time *0.25

N O a A WON =

: 1.05 times over load, overload time *0.5
8: 1.05 times over load, overload time *0.75

R/W

139

Over-speed
level

ALL

0~2000

Set the overspeed level of motor. Unit: rpm

The overspeed level becomes 1.2 times of the motor

max speed by setting this parameter to 0.

R/W

140

149

History
record

10 alarm records servo occurred recently:
:No alarm

: Under-voltage

: Over-voltage

: Over-current

: Over-heat

: Encoder feedback error

: Over-braking ratio

: Over-load

© O N O A WN 2O

: Excess position deviation
10: Overtravel inhibit alarm

-
-

: Over-speed

-
N

: Excess analog input deviation
: EEPROM read-write error
: Abnormal RS485 Communication

a a a
a ~ W

: Abnormal CANopen Communication

-
(2]

: Configuration error of external input pin

-
~

: Internal error 1

-
[oe]

: Absolute encoder motor unmatched

-
[{e]

: Pulse error

N
N

: Main power lack-phase

N
w

: Control power input under voltage

N
~

: Internal drive power under voltage
25: Alarm of motor runaway
<Note> P140 is the latest alarm record

-08-




A4N series AC servo driver user manual Parameters
Control X Read-
Addr Name Range Function .. |Default
mode write
Set the number of turns, and modify the value of the
number of turns in P242 through the rising edge of
174 | Turn setting | ALL P282 bit3 W
<Note> This function is limited to use when equipped
with a 2500-line encoder motor.
Output The detection condition of torque completion which
0...
177 threshold of ALL will be outputted when actual torque larger than| R/W 500
torque 3000
reached setting value. Unit: %o
Output offset
0~ Output signal off when actual torque lower than
17g | thresholdof | RW | 100
reached 3000 | P177-P178, unit: %o
torque
Software
180 ) Version of current driver software. R
version
181
Parameter of R
manufacturer
194
Logic version
197 |-%9 ALL Internal logic version R
number
Logical
198 | sub-version | ALL Logical sub-version number R
number
Current system status of servo:
0: Initial value after power on.
1: Initialization state.
2: Startup status, the adjust procedure towards motor
200 | Svstem oA position. R
status .
3: Motor running state.
4: Ready state.
5: Error state.
8: Wait main power on
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Addr

Name

Control
mode

Range

. Read-
Function Default
write

201

Current
Control mode|

ALL

Current control mode of servo:

No control mode, motor is not running.
External position control mode.
External speed control mode.

External torque control mode.
Communication position control mode. R
Communication speed control mode.
Communication torque control mode.
<Note> This parameter concerns the running state of
internal control, it has nothing to do with the control
mode selection setting.

16#0000:
16#0001:
16#0002:
16#0004:
16#0101:
16#0102:
16#0104:

202

Type of error

ALL

The current alarm state of servo:

0: No alarm

© 0 N B~ WN =

- a a
W N =

: Under-voltage
: Over-voltage

: Over-current

: Over-heat

: Encoder feedback error
: Over-braking ratio

: Over-load
: Excess position deviation
10: Overtravel inhibit alarm
: Over-speed
: Excess analog input deviation

: EEPROM read-write error

14: Abnormal RS485 Communication

15: Abnormal CANopen communication

16: Configuration error of external input pins

17: Internal error 1

18: Absolute encoder motor unmatched

19: Alarm of position mode pulse

22: Main power lack-phase

23: Control power input under voltage

24: Internal drive power under voltage

25: Alarm of motor runaway

26: EtherCAT communication configuration error
27: Encoder communication error

28: UVW output phase loss

30: Software overcurrent
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Addr Name Control Range Function Read- Default
mode write
External command of the current servo control
signal:
Bit0: Servo-ON, 1: Enable, 0: Disable
Bit1: Alarm clear, 1: Valid, 0: Invalid
Bit2: CCW overtravel inhibit, 1: Valid, 0: Invalid
Bit3: CW overtravel inhibit, 1: Valid, 0: Invalid
Bit4: Control Mode switch, 0: The 1st control mode,
1: The 2nd control mode
Bit5: Zero-speed clamp, 1: Valid, O: Invalid
Position lock, 1: Valid, 0: Invalid
Bit6: External position mode, Command electronic
gear selection, 0: The 1st Multiplication, 1: 2nd
Multiplication
Start signal of multi-position/speed/torque command
(Communication mode)
<Note> Trigger Start-signal to make the given
203 | Command | position command take effect at relative position R
status

control mode.
Bit7: Homing command, 1: enable
Bit8: Command pulse input inhibit, 1: Valid
Command switch 4 (Communication mode)
Bit9: Gain selection, 0: The 1st gain, 1: The 2nd gain
Bit10: Deviation counter clear in position mode,
1: Valid
Speed direction selection(external speed mode)
0: CCW direction, 1: CW direction
Bit11: Original switch input, 1: Valid
Bit12: Internal Command switch 1
Bit13: Internal Command switch 2
Bit14: Internal Command switch 3
Bit15: Torque limitation switching input
0: The 1st Torque limitation, 1: The 2nd Torque

limitation
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Parameters
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Addr

Name

Control
mode

Range

Function

Read-
write

Default

204

Output state

ALL

Set the system status output to 1 on true condition:
Bit0: Servo-Ready.
Bit1: Alarm output, 1: Turn ON
Bit2: Positioning complete.
Bit3: Brake release.
Bit4: Zero -Speed detection.
Bit5: Torque in-limit.
Bit6: Speed consistency output.
Bit7: Resistance braking.
Bit8: Speed Arrival.
Bit9: Over-load alarm.
Bit10: Homing status
Bit11: Data overrange
Bit13: Torque arrival

Bit14: Symbol of command complete

205

Input IO
signal state

ALL

External X2 control interface signal input, the bit turns
1 when connecting its PIN with COM-.

Bit0: The 9th PIN SRV-ON

Bit1: The 10th PIN DIN1

Bit2: The 34th PIN DIN2

Bit3: The 8th PIN DIN3

Bit4: The 33th PIN DIN4

Bit5: The 32th PIN DINS

Bit14: Direction PIN input

Bit15: Pulse PIN input

206

Output IO
signal state

ALL

Control signal terminal interface signal output, when
the corresponding bit bit is 1, the pin number transistor
is turned on.

Bit0: The 7/6th PIN DOUT1

Bit1: The 5/4th PIN  DOUT2

Bit2: The 3/2th PIN DOUT3
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Control X Read-
Addr Name Range Function .. |Default
mode write
Sum of 231~
212 | command | ALL o The sum of command pulse. Unit: pulse R
+
pulses
Sum of 031~
214 | Feedback | ALL . The sum of feedback pulse. Unit: pulse R
+
pulses 2
i -2%1~ | The absolute coordinates of communication control.
216 User position ALL R
coordinates +2%1 | Unit: pulse
Command 231~
218 pulse ALL o Command pulse deviation. Unit: pulse R
+
deviation
Command
220 ALL The current command speed. Unit: rpm R
speed
Feedback
221 ALL The current actual speed. Unit: rom R
speed
Velocity o .
222 ALL The current speed deviation. Unit: rpm R
deviation
T
223 orque ALL The current command torque. Unit: %o R
command
224 |Actual torque| ALL The current actual torque. Unit: %o R
225 Torque ALL The current torque deviation. Unit: %o R
deviation
226 Busbar ALL The current bus voltage of servo driver. Unit: V R
voltage
228 |Alarm status| ALL 0~1 The current alarm state which is 1 while alarm occurs. R
Torque -2000~| Feedback torque *feedback rotate speed /rated rotate
229 output ALL R
. 2000 | speed. Unit: %o
loading rate
Discharge
230 |resistor load| ALL | 1000 | The current load rate of servo brake resistor,x 0.1% R
factor
Overload -2000~
231 ALL The current overload rate of motor R
rate 2000
Motor
234 automatic ALL Reserved R
identification
function
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Addr

Name

Control
mode

Range

Function

Read-
write

Default

235

Factor of
"No-Motor
Running"

ALL

Factors of "No-motor Running":

0: No particular reason

1: Main power off

2: SRV-ON signal invalid

3: Over-travel inhibition is valid

4: Torque limitation setup is too small

7: Too small of position command or the 3rd internal
speed

8: Deviation Counter clear input

9: Zero-speed clamp

10: Speed command is too small

12: Torque command is too small

13: Speed limitation is too small

14: Over-load of motor or UVW cable wring wrong
15: Servo Alarm

17: The UVW wires are unconnected or the too weak

gain

236

EtherCAT
state

65535

Check the EtherCAT communication status:
0: Initialization

4: Stop

5: Run

127: Pre-run

237

DSP402
Control
status word

ALL

Check the control status of DSP402:

Bit 0: Servo has no fault

Bit 1: Waiting to turn on the servo enable
Bit 2: Servo operation

Bit 3: Fault

Bit 4: Connect the main circuit power

Bit 5: Fast shutdown

Bit 6: Servo ready

Bit 10: position reached

Bit 12~Bit 13: related to the current control mode of
the servo

Bit 15: Return to zero completed
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Parameters

Addr Name el Range Function Rea.zd- Default
mode write
Input of
238 second ALL The input of external 2" encoder R
encoder
Bus-type
absolute 0~
240 encoder The value encoder in single-turn R
single-turn 131071
position
The multi-turn value is showed when matching with
The circle bus absolute encoder motor.
242 number of ALL -2~ | The number of encoder circles is showed when
absolute +23 | matching with 2500-PPR incremental encoder, modify
encoder the number as the setting in P174 by rising edge of
P282 bit3
Encoder alarm status:
Bit0: Overspeed
Bit1: Absolute full-state error
Bit2: Counting error
Bit3: Counter overflow
Alarm status Bit4: Overheating
244 Word of bus Bit5: Multi-turn error R
absolute Bit6: Battery error
encoder Bit7: Battery warning
Bit11 and Bit8: Reserved
Bit12: Counting error
Bit13: Bit4~Bit7 Or
Bit14: Communication parity error
Bit15: Communication delimiter error
248 Fault 1 given ALL 2 Record the given position when fault 1 occurs R
position +231
Fault 1 231~
250 feedback ALL oo Record the feedback position when fault 1 occurs R
position
252 Fault 1 given ALL 2 Record the given speed when fault 1 occurs R
speed +215
Feedback 215~
253 speed of ALL 215 Record the feedback speed when fault 1 occurs R
error 1
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Control

Read-

Addr Name Range Function i Default
mode write
: 215~
254 Given torque ALL Record the given torque when fault 1 occurs R
of error 1 +215
Feedback 215~
255 | torque of | ALL 15 Record the feedback torque when fault 1 occurs R
+
error 1 2
Bus voltage -2~
256 9 ALL Record the bus voltage when fault 1 occurs R
of error 1 +215
Bus voltage -2~
257 9 ALL Record the bus voltage when fault 2 occurs R
of error 2 +215
Given 231~
258 | position of | ALL . Record the given position when fault 2 occurs R
+
error 2 2
Feedback 231~
260 | position of | ALL w Record the feedback position when fault 2 occurs R
error 2 *2
. 215~
262 Given speed ALL Record the given speed when fault 2 occurs R
of error 2 +215
Feedback 215~
263 speed of ALL , Record the feedback speed when fault 2 occurs R
5
error 2 *2
Given torque -2~
264 q ALL Record the given torque when fault 2 occurs R
of error 2 +215
Feedback 215~
265 torque of ALL Record the feedback torque when fault 2 occurs R
+215
error 2
As the pulse increment value setting register of the
Increment of special speed position mode.
274 given When the external trigger signal input is valid, the R/W 0
position number of pulses of the servo given position
increment. (32-bit double int)
EtherCAT 15: Enable
070 communicati 0~ 128: Alarm clear W
on control 32767 <Note> Set P279 to 15 or set P282_bit0 to 1 to enable
Word servo in communication control mode
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Parameters

Addr

Name

Control
mode

Range

Function

Read-
write

Default

280

Communication

function code|

ALL

See

right

The related communication control function codes:
16#0000: No command.

16#0102: Write all parameters into EEPROM.
16#0104: Write the memory updated parameters down
to EEPROM.

16#0108: Clear history record.

16#0110: Absolute value motor clears multiple turns
16#1001: Position sine response command.
16#1002: Speed sine response command.
16#1004: Torque sine response command.
16#2001: Position step response command.
16#2002: Speed step response command.
16#2004: Torque step response command.

R/W

281

Communication
extended
control word

ALL

See

right

The given external command signal of communication
control mode:

Bit0: Turn servo off in the situation of “servo-on”

0: servo-on, 1: servo-off

Bit2: CCW overtravel inhibition

Bit3: CW overtravel inhibition

Bit4: Control mode switching,

0: The 1st control mode, 1: The 2nd control mode.

Bit5: Zero-speed clamp (Speed/Torque mode)

1: Zero-speed clamp is valid.

Bit6: Selection of command pulse ratio (External
Position mode)

0: The 1st Multiplication, 1: The 2nd Multiplication
Start signal of Multi-Position/Speed/Torque Command
(Communication mode)

<Note> Trigger start signal to make the given position
command effective at relative position control mode.
Bit7: Homing command,1: Enabled

Bit8: Command pulse input inhibit (External position
mode) 1: Valid, O: Invalid

Command selection 4 (Communication mode)

Bit9: Gain selection, 0: The 1st gain, 1: The 2nd gain
Bit10: Deviation counter clear, 1: valid
Selection of Speed direction (External speed mode), 1:
Valid

Bit11: Original switch input, 1: Valid

Bit12: Command selection 1

Bit13: Command selection2
Bit14: Command selection3
Bit15: Torque limitation switching input,

0-the 1st torque limitation, 1-the 2nd torque limitation.

R/W
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Addr

Name

Control
mode

Range

Function

Read-
write

Default

282

Communication

control word

ALL

See

right

Enable bit:

Bit0: Servo-on, 1: Servo on; 0: Servo off

Bit1: 1: Alarm clear, O: Invalid, 1: Valid

Bit2: Cancel relative position command, 1: Cancel, O:
Reserved

Enable bit of 2500-PPR incremental photoelectric
encoder:

Bit3: Modify turn, 1: modify 0: Not modify

Enable bit of bus absolute encoder:

Bit3: Reset multi-turn and clear error

Bit4: Clear error(encoder error P244 indicated)

R/W

284

Pulse filter 1

%y

As a special speed position mode pulse filter value
setting register.

After switching from position mode to speed mode, the
system starts to execute p284 (pulse filter value 1).
When the output pulse value of the system reaches
p284 (pulse filter value 1), it starts to detect the
external switch signal.

R/W

286

Pulse filter 2

031~

4031

As a special speed position mode pulse filter value
setting register.

In speed mode, after the external switch signal is
detected for the first time, P286 (pulse filter value 2) is
executed. When the output pulse value of the system
reaches P286 (pulse filter value 2), the external switch
signal is detected again, and the system switches from
speed mode to position mode.

R/W

288

Pulse Alarm

031~

4031

As a special speed position mode pulse alarm value
setting register.

In speed mode, if the external switch signal cannot be
detected all the time and the pulse increment output by
the system reaches the pulse alarm value, an error
shutdown will be reported.

If the value is 0, the alarm function will be turned off.

R/W

290

Given
position 0

031~

4031

The command of given position 0 in communication
position control mode. Unit: pulse number (32-bit
double int)

R/W

292

Given
position 1

031~

4031

The command of given position 1 in communication
position control mode. Unit: pulse number (32-bit
double int)

R/W

294

Given
position 2

031~

+231

The command of given position 2 in communication
position control mode. Unit: pulse number (32-bit

double int)

R/W
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Control X Read- | Defaul
Addr Name Range Function i
mode write t
231~ The command of given position 3 in communication
Given -
296 N P position control mode. Unit: pulse number (32-bit | R/W 0
position 3 +231
double int)
31 The command of given position 4 in communication
. 231~
Given » . .
298 » P position control mode. Unit: pulse number (32-bit | R/W 0
position 4 +231
double int)
The command of given position 5 in communication
. 231~
300 Given P position control mode. Unit: pulse number (32-bit| R/W 0
position 5 +231
double int)
231 The command of given position 6 in communication
Given -
302 » P position control mode. Unit: pulse number (32-bit | R/W 0
position 6 +231
double int)
231~ The command of given position 7 in communication
Given B
304 » P position control mode. Unit: pulse number (32-bit | R/W 0
position 7 +231
double int)
31 The command of given position 8 in communication
. 231~
Given » . .
306 » P position control mode. Unit: pulse number (32-bit | R/W 0
position 8 +231
double int)
231~ The command of given position 9 in communication
Given - » . .
308 N P position control mode. Unit: pulse number (32-bit | R/W 0
position 9 +231
double int)
31 The command of given position 10 in communication
. 231~
Given » . .
310 - P position control mode. Unit: pulse number (32-bit | R/W 0
position 10 +231
double int)
231 The command of given position 11 in communication
Given B » ) )
312 - P position control mode. Unit: pulse number (32-bit | R/W 0
position 11 +231
double int)
31 The command of given position 12 in communication
. 231~
Given i . )
314 N P position control mode. Unit: pulse number (32-bit | R/W 0
position 12 +231
double int)
) 231 The command of given position 13 in communication
Given B » ) )
316 . P position control mode. Unit: pulse number (32-bit | R/W 0
position 13 +231
double int)
231~ The command of given position 14 in communication
Given - » . .
318 N P position control mode. Unit: pulse number (32-bit | R/W 0
position 14 +231
double int)
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Control Read-
Addr Name Range Function . |Default
mode write
. 231~ The command of given position 15 in communication
Given -
320 N P position control mode. Unit: pulse number (32-bit | R/W 0
position 15 +231
double int)
i -6000~ i ; ioati
304 Given speed s The command of given speed 0 in communication RIW 0
0 6000 | speed control mode. Unit: rpm
f -6000~ i ; ioati
325 Given speed s The command of given speed 1 in communication RIW 0
1 6000 | speed control mode. Unit: rpm
f -6000~ i ; ioati
326 Given speed s The command of given speed 2 in communication RIW 0
2 6000 | speed control mode. Unit: rpm
f -6000~ i ; ioati
307 Given speed s The command of given speed 3 in communication RIW 0
3 6000 | speed control mode. Unit: rpm
f -6000~ i ; ioati
308 Given speed s The command of given speed 4 in communication RIW 0
4 6000 | speed control mode. Unit: rpm
. -6000~ . . R
329 Given speed s The command of given speed 5 in communication RIW 0
5 6000 | speed control mode. Unit: rpm
. -6000~ . . R
330 Given speed s The command of given speed 6 in communication RIW 0
6 6000 | speed control mode. Unit: rpm
. -6000~ . . R
331 Given speed s The command of given speed 7 in communication RIW 0
7 6000 | speed control mode. Unit: rpm
. -6000~ . . R
332 Given speed s The command of given speed 8 in communication RIW 0
8 6000 | speed control mode. Unit: rpm
. -6000~ . . R
333 Given speed s The command of given speed 9 in communication RIW 0
9 6000 | speed control mode. Unit: rpm
334 Given speed s The command of given speed 10 in communication RIW 0
10 6000 | speed control mode. Unit: rpm
i -6000~ i ; ioati
335 Given speed s The command of given speed 11 in communication RIW 0
1 6000 | speed control mode. Unit: rpm
i -6000~ i ; ioati
336 Given speed s The command of given speed 12 in communication RIW 0
12 6000 | speed control mode. Unit: rpm
f -6000~ i ; ioati
337 Given speed s The command of given speed 13 in communication RIW 0
13 6000 | speed control mode. Unit: rpm
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Control Read-
Addr Name Range Function .. |Default
mode write
. -6000~ . . R
338 Given speed s The command of given speed 14 in communication RIW 0
14 6000 | speed control mode. Unit: rpm
Given speed -6000~ ; ; inati
339 s The command of given speed 15 in communication RIW 0
15 6000 | speed control mode. Unit: rpm
. -6000~ . . R
340 Given speed s The command of given speed 16 in communication RIW 0
16 6000 | speed control mode. Unit: rpm
. -6000~ . . R
341 Given speed s The command of given speed 17 in communication RIW 0
17 6000 | speed control mode. Unit: rpm
. -6000~ . . R
342 Given speed s The command of given speed 18 in communication RIW 0
18 6000 | speed control mode. Unit: rpm
343 Given speed s The command of given speed 19 in communication RIW 0
19 6000 | speed control mode. Unit: rpm
i -6000~ i ; ioati
344 Given speed s The command of given speed 20 in communication RIW 0
20 6000 | speed control mode. Unit: rpm
i -6000~ i ; ioati
345 Given speed s The command of given speed 21 in communication RIW 0
21 6000 | speed control mode. Unit: rpm
f -6000~ i ; ioati
346 Given speed s The command of given speed 22 in communication RIW 0
22 6000 | speed control mode. Unit: rpm
f -6000~ i ; ioati
347 Given speed s The command of given speed 23 in communication RIW 0
23 6000 | speed control mode. Unit: rpm
f -6000~ i ; ioati
348 Given speed s The command of given speed 24 in communication RIW 0
24 6000 | speed control mode. Unit: rpm
f -6000~ i ; ioati
349 Given speed s The command of given speed 25 in communication RIW 0
25 6000 | speed control mode. Unit: rpm
. -6000~ . . R
350 Given speed s The command of given speed 26 in communication RIW 0
26 6000 | speed control mode. Unit: rpm
. -6000~ . . R
351 Given speed s The command of given speed 27 in communication RIW 0
27 6000 | speed control mode. Unit: rpm
352 Given speed s The command of given speed 28 in communication RIW 0
28 6000 | speed control mode. Unit: rpm
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Control

Read-

Addr Name Range Function .. |Default
mode write
. -6000~ ’ : o
353 Given speed s The command of given speed 29 in communication RIW 0
20 6000 | speed control mode. Unit: rpm
. -6000~ ’ : o
354 Given speed s The command of given speed 30 in communication RIW 0
21 6000 | speed control mode. Unit: rpm
. -6000~ : : -
355 Given speed s The command of given speed 31 in communication RIW 0
22 6000 | speed control mode. Unit: rpm
358 Given torque T -3000~| The command of given torque 0 in communication RIW 0
0 3000 | torque control mode. Unit:%o
359 Given1torque T -3000~| The command of given torque 1 in communication RIW 0
3000 | torque control mode. Unit:%o
360 Givenztorque T -3000~| The command of given torque 2 in communication RIW 0
3000 | torque control mode. Unit:%o
Given torque -3000~ : . —
361 s T The command of given torque 3 in communication RIW 0
3000 | torque control mode. Unit:%o
Given -2500~| The command of given torque 4 in communication
362 torque 4 T R/W 0
3000 | torque control mode. Unit:%o
Given -3000~| The command of given torque 5 in communication
363 torque 5 T R/W 0
3000 | torque control mode. Unit:%o
Given -3000~| The command of given torque 6 in communication
364 torque 6 T R/W 0
3000 | torque control mode. Unit:%o
Given -3000~| The command of given torque 7 in communication
365 torque 7 T R/W 0
3000 | torque control mode. Unit:%o
Given -3000~| The command of given torque 8 in communication
366 torque 8 T R/W 0
3000 | torque control mode. Unit:%o
Given -3000~| The command of given torque 9 in communication
367 torque 9 T R/W 0
3000 | torque control mode. Unit:%o
Given -3000~| The command of given torque 10 in communication
368 torque 10 T R/W 0
3000 | torque control mode. Unit:%o
Given -3000~| The command of given torque 11 in communication
369 torque 11 T R/W 0
3000 | torque control mode. Unit:%o

-112-




A4N series AC servo driver user manual Parameters
Control X Read-
Addr Name Range Function .. |Default
mode write
Given -3000~| The command of given torque 12 in communication
370 torque 12 T R/W 0
3000 | torque control mode. Unit:%o
Given -3000~| The command of given torque 13 in communication
371 torque 13 T R/W 0
3000 | torque control mode. Unit:%o
Given -3000~| The command of given torque 14 in communication
372 torque 14 T R/W 0
3000 | torque control mode. Unit:%o
Given -3000~| The command of given torque 15 in communication
373 torque 15 T R/W 0
3000 | torque control mode. Unit:%o
Given -3000~| The command of given torque 16 in communication
374 torque 16 T R/W 0
3000 | torque control mode. Unit:%o
375 to?qi::nﬂ T -3000~| The command of given torque 17 in communication RIW 0
3000 | torque control mode. Unit:%o
Given -3000~| The command of given torque 18 in communication
376 torque 18 T RIW 0
3000 | torque control mode. Unit:%o
Given -3000~| The command of given torque 19 in communication
37 torque 19 T RIW 0
3000 | torque control mode. Unit:%o
Given -3000~| The command of given torque 20 in communication
378 torque 20 T R/W 0
3000 | torque control mode. Unit:%o
Given -3000~| The command of given torque 20 in communication
379 torque 21 T R/W 0
3000 | torque control mode. Unit:%o
Given -3000~| The command of given torque 22 in communication
380 torque 22 T R/W 0
3000 | torque control mode. Unit:%o
Given -3000~| The command of given torque 23 in communication
381 torque 23 T R/W 0
3000 | torque control mode. Unit:%o
Given -3000~| The command of given torque 24 in communication
382 torque 24 T R/W 0
3000 | torque control mode. Unit:%o
Given -3000~| The command of given torque 25 in communication
383 torque 25 T R/W 0
3000 | torque control mode. Unit:%o
Given -3000~| The command of given torque 26 in communication
384 torque 26 T R/W 0
3000 | torque control mode. Unit:%o
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Control X Read-
Addr Name Range Function .. |Default
mode write
Given -3000~| The command of given torque 27 in communication
385 torque 27 T R/W 0
3000 | torque control mode. Unit:%o
Given -3000~| The command of given torque 28 in communication
386 torque 28 T R/W 0
3000 | torque control mode. Unit:%o
Given -3000~| The command of given torque 29 in communication
387 torque 29 T R/W 0
3000 | torque control mode. Unit:%o
Given -3000~| The command of given torque 30 in communication
388 torque 30 T R/W 0
3000 | torque control mode. Unit:%o
Given -3000~| The command of given torque 31 in communication
389 torque 31 T R/W 0
3000 | torque control mode. Unit:%o
Feedback
i The rising edge coordinate (32-bit) of probe 1 after
432 the Rising ALL ) R
edge for starting interruption position capture function.
Probe1
Feedback
434 the Falling ALL ) The falling edge coordinate (32-bit) after probe 1 R
edge for starting interruption position capture function.
Probe1
Feedback
436 the Rising ALL ) The rising edge coordinate (32-bit) of probe 2 after R
edge for starting interruption position capture function.
Probe2
Feedback
438 the Falling ALL ) The falling edge coordinate (32-bit) after probe 2 R
edge for starting interruption position capture function.
Probe 2
S-curve
0: off; 1: mode1(three speed curve); 2: mode2 (two
s02 | Modeol | g | o2 RW | 1
given speed speed curve)
Load torque
i 0: off; 100: 100% output
503 compensati pis | 0~120 off; % outpu RIW 0
on output Unit: %
gain
Load torque 0~
504 .q P/S Larger filter value, smoother output compensation R/W | 9000
output filter 10000
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Control X Read-
Addr Name Range Function .. |Default
mode write
The torque The output of torque compensation is zero when
observer speed error is lower than value of this parameter. Unit:
. 200~
505 | compensati | P/S 0.1RPM R/W | 200
1000 ’
on dead
zone
Setting of speed-circle gain, speed-circle integration
Switch of
506 | ALL | 0~1 | constant, torque command filter constant and position| R/W 0
rigidity level
gain. 0: manual setting; 1: Rigidity level
507 Rigidity ALL | o~31 Rigidity level RIW 12
level
Velocity
differential
508 P/S |0~3000| Too large gain will cause speed vibration R/W 0
antecedent
gain
Torque Larger gain, stronger torque feedforward, no
in, u ;
509 | feedforward| P/S |0~100 ger 9 9 d RW | 10
. feedforward in zero. Unit: 0.01
gain
Time
constant of
510 torque P/S |0~6400| First-order low-pass filter ime constant. Unit: 0.01ms | R/W 0
feedforward
filter
Speed-loop
514 |nonlinear PI| P/S 0~1 | O: Off; 1: Continuous nonlinear PI R/W 1
switch
Switch and
515 spe.ed PIS 0-3 0: Off; 1: Inertia changes slowly; 2: Inertia changes RIW 0
selection of normally; 3: Inertia changes rapidly
on-line
Second It can be adjusted to weaken the gain effect during
proportional speed following, without changing the
516 | degree of P/S 0~100 | anti-disturbance. RIW 0
freedom of 0 0--1000: No effect-the gain effect is weakened, the
speed-loop larger the coefficient, the weaker the gain effect.
Pl
Second It can be adjusted to weaken the integral effect during
integral speed  following,  without  changing  the
517 | degree of PIS 0~100 | anti-disturbance. R/W 0
freedom of 0 0-1000: No effect-the integral action is weakened, the
speed-loop larger the coefficient, the weaker the integral action.
Pl
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Control

Read-

Addr Name Range Function .. |Default
mode write
Operation
526 ALL Sum of operation days. Unit: day R 0
days
527 Ope.ration ALL Sum of operation time(less than a day). Unit: h/min/s R 0
time Format: hx10000+minx100+s
Speed level
of
Set the speed of detection of low-frequency vibration
532 |low-frequen| P 1~6 ; pL e, f g a g Y RW 3
oy vibration requency. Larger value, faster speed and grater error
detection
Selection of
low-frequen Configure the work mode of low-fi trai
onfigure the work mode of low-frequency restrain
533 | cy vibration | P 0~2 9 quency R/W 0
. 0: off; 1: automatic mode; 2: manual mode
suppression
mode
Freclquen:y In manual mode, this parameter sets the frequency to
value o
0~150 | be suppressed; In automatic mode, this parameter
534 |low-frequenc| P PP P R/W 0
— 0 monitors the vibration frequency value automatically
y vibration ) - )
suppression identified and used Unit: 0.1Hz
Notch depth
of
535 P 0~10 | Set the depth of notch filter R/W 10
low-frequenc
y vibration
Automatically|
updated Update the frequency of notch filter when deviation of
threshold of latest detected vibrational frequency and notch
536 |Low-frequen| P [1~300| frequency which is being using is larger than this| R/W 30
cy vibration parameter value.
suppression Unit : 0.1Hz.
frequency
Rated torque of 0~
567 a ALL Rated torque of motor, unit:0.01Nm. R/W | 1270
motor 65535
Inertia of the
568 ) ALL | 0~108 | The inertia of the motor itself, unit: kg*m2*e-7. R/W | 400
motor itself
<Note>
(] The parameters marked with ¢ need to be restarted to take effect after being written into the
EEPROM.
® System will reserve P0~P199, P274, P284, P286, P288, P290~P389, P400~P413 and

P502~P536 to EEPROM when parameters being saved to EEPROM.
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6.3 Setup of Electronic Gear Ratio

Adjust electronic gear ratio to set the motor speed and displacement of each inputted
command pulse unit in position control mode. (For example: resolution of 2500-PPR

incremental encoder is 10000 and that of 17-bit bus absolute encoder is 131072)

Calculation of pulses number each circle needs shows as follows:

P86 or P87 numerator

Pulses each turn needsX -
P88 denominator

=Encoder resolution

If numerator P86() or P87() of command pulse frequency multiplication is 0, the value of
P88 (Command pulse frequency multiplication denominator) is the pulse number each

circle needed

For example: Setting of 2500 pulses each circle needed.

1) 2500 =10000 xi — (P86 or P87): P88=4:1, which means you can set
P86 or P87

P86 or P87 to 400, set P88 to 100.
2) Set P86 or P87 to 0 and set P88 to 2500, which means the value of P86 or P87 is

equivalent to encoder resolution 10000, so the electronic gear ratio is 10000: 2500.
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How to use the front panel

7 How to use the front panel

Introduction of the front panel and buttons

The front panel of A4N series servo owns 5-digit LED and five keys:

— /@

([ ] ([ ]
Tl

MODE

EEEEER
)
\
\

®
A

Left button| Up button

mode switch

SET Down button

confirm button

7.1 Buttons Function

LED display

Buttons

Name

Mode switch

Function

* Monitor Mode

» Parameter Setup Mode
+ EEPROM Writing Mode
* Auxiliary Function Mode

Switch between the following four modes::

SET button

* Enter menu;
« Confirm operation;

Up

Increase numerical value, long press
to repeat

Down

Decrease numerical value, long press
to repeat

66 -

Left

To switch to higher digit

<Note> When changing
a value, it is only valid for
the one digit with the

flashing decimal point.
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7.2 Menu Function

There are 4 operation modes, which can be changed with the MODE key.

The first layer is the main menu, press SET to enter the second menu. After the specific
operation is completed, press SET to confirm the operation, then return to the main menu.

When the menu is deeply embedded, the operation is similar as the front.

Structure of modes:

) )
(_ ! A . N Press S Press

I v Monitor Mode ||*®||* g ||*@“* i}
¥ E g
0_ A Parameter Setup E £
f ¥ Mode © o
® 3 -\ : :
| - I EEPROM Writing 1) o
U ¥ Mode § =
() (]
- _ AAuxiliary Function = =
F- 1] #m ) @n® <" qnm@en|"

7.3 Operation Modes

The LED shows for first power-on, which also can be changed by setting P14.
The details of each control mode shows as following:

1. Monitor Mode

(
Press MODE to select the monitor mode “Z/ = " in main menu, and press QQ to
select the item you want to display then press SET to confirm.
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o-EFS,

Display the Option

Position deviation

'| Motor revolving speed

Output Torque

Control mode

1/0 signal status

Type of error
Historical record

Software version

.| Alarm

The loading rate of
regenerative discharge
resistance

Motor loading rate

Load inertia ratio

Feedback pulses

Command pulses

External device

= Deviation counter

External device
Sum of feedback pulses

Motor automatic

- identification function

Analog commandinput

Factor of “No-Motor Running”
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Display

!

) ] m - 2
o ] ! n
3 [wn] [
Ly £3 L C3
c3 C3 i ] £3

PoSEc

o O.A

o

n o o l

a mm
g o 05 Ln £3
c3 ] £3 A ] [ [

Description

2 Deviation pulses

2000r/min

Output Torque 80%

External Position Control mode

Input signal
No.0:Valid

No error currently

Software version 0.00

No alarm currently

30% of allowable load

30% of loading rate

Load inertia ratio 100%

Feedback pulse sumis
50 pulses

Command pulse sum is
10 pulses

Deviation counteris
5 pulses

External feedback pulse
sum is 500 pulses

Automatic identify
function is valid

Excute the option

Remark
[ Note1]

[ Note1]

[ Note1]

[ Note2]

[Note3]

[ Note4d ]

[Note5]

[ Note6 ]

[ Note7]

[ Note8]

[ Note9]
[Note10]
[Note15]

[Note10]
[Note15]

[ Note11]
[Note15]

[Note10]
[Note15]

[Note12]

Speed command is + 10.0V [ Note13 ]

No Servo-on signal input

[ Note14]
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[Position deviation, displays the motor speed and torque]

OO
W
|
Cd
Ca

T Data
F’ ------------ Position deviation

All decimal points of data bits are lighted: torque in CW direction
No decimal point of data bits are lighted: torque in CCW direction

Jo e Motor rpm Unit [r/min]
All decimal points of data bits are lighted: CW
No decimal point of data bits are lighted: CCW

Torque command Unit [%] (Rated torque 100.0)
All decimal points of data bits are lighted: CW
No decimal point of data bits are lighted: CCW

[Display control mode]

Panel display Definition

External position control mode

External speed control mode

External torque control mode

Communication position control mode

Communication speed control mode

Communication torque control mode
Off
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[Display the status of I/O signal]

Select signal NO to monitor by pressing buttons (AXY)

_‘7 = p— Signal valid y /1 = 13| (inputsignal No 0)

----------- Signal invalid
.| (Inputsignal No 0x1F)

Signal NO.(hexadecimal 0~1F)

- Input signal
(Output signal No 0)

Output signal

(Output signal No 0xF)

¢Then use I/0 select mode to change signal NO.
AV

- r
T lq — D'C._LI_

[Factor of error and history record]

I Error code NO.(display =—<when no error)
- _
| I B Current error

| |
1= T e Record 1 alarm(the latest record)
C

| g I R Record 10 alarm(the oldest record)

+ Able to check the factor of the last 10 (including the current record) errors. Press

AYYY to choose record you want to check.
+ When historical error occurs, the current error and record 1 display same error code.

+ The screen flashes when error occurs.
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List of alarm code

alarm code Function alarm code Function
1 Under-voltage 14 RS485 communication error
2 Over-voltage 15 EtherCAT communication abnormal
3 Over-current 16 External input PIN configuration error
4 Over-heat 17 Internal error 1
6 Encoder feedback error 18 Absolute encoder motor unmatched
7 Over braking rate 19 Special speed-position mode pulse error
8 Over-load 22 Main power lack-phase
9 Position deviation excess 23 Under-voltage of control power
10 Range limit alarm 24 Under-voltage of internal drive power
11 Over-speed 25 Motor runway alarm
12 Analog input excess 26 EtherCAT communication configuration

error

13 EEPROM R/W error 30 Software over current

[Software version]

H—EBE ----------- Display the software version of driver

[Display warning]

Function reserved

[Display load-rate of regeneration and release resistor]

- ari
U HLI
_t Display the alarm level and ratio(%)

Valid when P132(can be selected as external
regenerative discharge resistance)is 0 or 1

[Display load-rate]
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iy
3

)
[

T—ODispaIy relevant rated load ratio(%)
[Display inertia ratio]

[ (rr
oo

| ¢Display load inertia ratio(%)

+Directly display P32(inertia ratio)

[Display sum of feedback pulses, sum of command pulses and position deviations]

d-EF5

Lo Five low-bits of the parameter

Five high-bits of the parameter

Sum of pulses after control power off, picture below shows the situation of overflow:

99999 99999 99999
0 0
(when power on) (5 low-bits)
CW<e4——>» CCW

[Deviation counter of external device]

Function reserved

[Automatic motor recognizing function]

Function reserved
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[[Display the analog input]

q”'ll'”'l
ooy

Input voltage(V)

Input signal

¢Select signal that needs to be

checked by pressing ANW)

[Factor of no-motor running]

SPR analog input, unit(V)

CCWTL analog input, unit(V)

CWTL analog input, unit(V)

| T— Factor code
Control mode(P:position control, ,: ‘torque controI,S:speed control)

Error code
Error Control
Control mode Factor
code mode
Flash Error/alarm ALL ® Error is occurring or alarm is triggered
0 No special factor ALL ® No factor detected, motor run in normal
2 No servo-on signal ALL ® The SRV-ON signal didn’t connect to COM-
® P03=0 (Over-travel inhibition is valid)
Over-travel inhibition ® CCWLis not connected to COM—, and the
3 o ALL speed command of CCW was inputted
is valid ® CWLis not connected to COM—, and the speed
command of CW was inputted
® P02=0 (analog torque input is valid)
® Too small CCWTL or CWTL input command, so
4 Too small of torque ALL the output torque is unable to have motor run
limit ® P02=1~3, check P119 or P120 for torque limit,
no motor running if the value is lower than 0.2%
(no-load)
® Incorrect input of command pulse
Too small of position ® The setting of P80(pulse direction setting) or P81
(pulse input way) is unmatched with actual input
7 command or 3" P

internal speed

® Short of one pulse in a control period
® Setting of 3" internal speed is lower than 1rpm
(no-load)
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Error

Control

Control mode Factor
code mode
Valid of input P91=0 (input way of deviation counter) and CL
8 deviation counter P signal is short connected with COM-
clear signal
9 Zero-speed clamp ST P06=1 (valid zero-speed clamp input), and the
input signal is valid connect between ZEROSPD and COM- is open
Too small of command voltage(lower than 0.06V)
when input analog speed command signal
10 Too small of speed s It should be lower than 30rpm when input internal
command speed command (no-load)
It should be lower than 30rpm when input
communication speed command (no-load)
Too small of analog torque command(TQRQ or
CCWTL) which is lower than 5% of rated torque
Too small of torque . . L
12 command T Too small of given torque setting which is lower
than 5% of rated torque when choosing
communication torque command
13 Too small of speed T When P98=0(use 4" internal speed as limit), set
limit it lower than 30rpm
Even excluding the above 0 ~ 13 reasons, the
motor is still rotating at a speed of 20rpm or
14 Other factor(may be ALL lower, which may due to too small of command
overloaded) speed, too heavy load, locked motor, the load is
hit or the drive or motor is out of control, etc..
® Wrongly connect UVW cables.
15 Any alarm occurs ® See “error code and function” of Note 4
17 Motor UVW cables UVW cables of motor didn’t connect
unconnected
Poor-wiring of three-phase input
Main power phase Three-phase servo run in single-phase power
22 loss Unbalanced power or too low of voltage of
three-phase
Servo breakdown
23 Control power Unstable control power or power loss;
under-voltage poor-contact of control power cable.
o4 Internal drive power Activation when internal drive power is
under-voltage under-voltage
Wrongly connect of UVW cables
Motor rotor initial phase detection error by
25 Runaway alarm disturbance signal when power-on

Wrong encoder type or wire failure
Aging corrosion or loose plug of encoder cable
Too heavy load in vertical shaft working condition

<Note> Code of motor is 0 when normally rotate
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[EtherCAT status display]

When parameter P14 is set to 18, the display panel will display the EtherCAT
communication status.

EHBBB Servo network port wiring indicator
' N

(=Indicates the LINK light of the in network port,
~indicates the LINK light of the out network port.)

Servo communication status(See parameter definition p236)

Servo running status

,_dh’ ............ Servo ready

T LT e Servo is running
'm| dH ------------ Servo is notready
2. Parameter Setup Mode

Selection display|
Start from the LED initial status, press SET then MODE till the parameter setup mode
shows:
Cl_ ri
L

pl

Param No.(hexadecimal
Param displays is valid after changing and

writing into EEPROM only when the servo rebooted

Execution display|

Press ‘A7(¥7 o select the parameter you want to check or edit

I

a

—5’85 Press button { A o move in direction of arrow

>
>

a

Press button ( ¥ o move in opposite direction

C3
C3
C3

E

Press SET to enter execution display

(rriri
(LI

A

A
_L The bit of decimal point can be changed

Parameter
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Press “® to change the digit as you want, press “47¥ to set parameter (‘47 to
increase, ‘¥’ to decrease)
QNote

The changes by pressing SET will be reflected in control. When changing the parameters that have a
great influence on the motor (especially the parameters such as speed loop gain and position loop

gain), please do not change the values that are too big one time but in several times.

3. EEPROM Writing Mode

Start from the LED initial status, press SET then press MODE twice till the parameter

setup mode shows:
Execution display|

Press SET to display execution EF =, then continue to press @ i (SEA-E
shows:

1 Press(_A ) for about 5s

“=’increase, as left picture shows

Start writing Keep pressing ( A or about 10s

End |::u:|m_| |ra_SE"| Error
i—

Writing completed Writing error

To make the contents modified effective, please turn the control power off to reset after
writing the ending-display! rESEL]

A Notice

1) Rewrite when writing errors occur, if there are still errors after several times repeating, the servo may

fail.
2) Do not turn power off in EEPROM write operation which may result in incorrect data written. If this

happens, reset all parameters and rewrite after confirmation.
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4. Auxiliary Function Mode

1) Alarm clear

% The alarm function is released, the motor stops (alarm occurs).

Selection display|
Start from the LED initial status, press SET then press MODE till shows
Execution display|
Press SET showing execution display , continue to press “A7 il
shows.

Fl'ﬁ!'_ = | PressC A for about 5s

v
F'C "_— - | “="increase, as left picture shows

v
o™ [GER-E
\4
cevame HoAE]

Alarm and clear done Clear undone
back to initial state(by P14) release alarm by repower-on

Back to selection display after changing parameter.

Q Notice

Do not cut off the contact between controller and servo in ‘51:’:""":‘ and ‘D'D"'E.‘ mode. If the

connector disconnected, please operate after insert it again.

2) Test run (JOG-run)

%Motor can rotate as JOG speed setting without external enable signal for servo in test
run mode.
Start from the LED initial status, press SET then press MODE till shows, then

press D@ [F- Jall

Execution display|
Press SET to display execution, then continue to press “A7 (il

shows.
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LI'EIE = |Press A ) forabout5s E——

y

— —[="increase, as left picture shows

Start test running 5,3 l'_l,D 'n} E'— o, Press SET to turn servo off

Servo-on Servo alarm

Servo starts test run mode

The command speed of servo is P70 (JOG speed setting), press “47 to rotate in CCW

direction and “¥” in CW direction. Motor stop running when not press‘“47<¥>

A Notice

+ It is recommended to use factory default parameters, especially servo gain
parameters, before test run.

+ Please disassemble the motor load to cut the X2 off before test run.

+ Please check P02-torque limit selection, PO3-limit inhibition input invalid and
P06-zero-speed selection valid when no-motor running in.

3) Restore factory default
% X Reset servo parameter to factory default, it is recommended to reboot servo driver
after reset.

Selection display]

Start from the LED initial status, press SET following press MODE three times, then

o F-
press (A7(Y showmg.

Execution displayi
Press SET showing execution display , continue to press “A7 till
shows.
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I_E!: - Press(_A ) for about 5s

v

r E‘:—— “="increase, as left picture shows

v
Restore factor
default y St ,L-.,'- :: Keep pressing ( A or about 10s

v
] CC
End dont. :‘E:ic'c. Error

Restore succeeded Restore failed

To make the contents modified effective, please turn the control power off and reset after

writing the ending-display.

A Notice

1) Rewrite when writing errors occur, if there are still errors after several times repeating, the servo may
fail.

2) Do not turn power off in EEPROM write operation which may result in incorrect data written. If this

happens, reset all parameters and rewrite after confirmation.

4) Clear the feedback position of bus encoder

% When P41=0 (used as the multi-turn bus absolute encoder), the motor encoder may
lose multi-turn pulse due to the lack of battery power supply or other reasons, the servo
driver will prompt Err.06 alarm, which can be used to clear this kind of alarm.

Selection display]
Start from the LED initial status, press MODE three times after pressing SET showing

@, then press, then press “4” three times showing F-cAb

Execution display|

Press SET showing execution display @ continue to press ‘47 for 5s till
SEArE] shows.
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- _ C H":, Press(A) for about 5s

v

C F"h - —|“=’increase, as left picture shows

—

Start to clear 5,': ,’—-,’,— ":

v
Clear done lj'l:”-“':-.

Clear done Clear undone(refer
back to initial state(by P14) to description below)

Back to selection display after changing parameter.
The screen shows Error for unfinished clearing where you need to operate again. If there
are still error, reboot the driver.

‘ Notice

1) Do not cut off the contact between controller and servo in ‘5'5 F”'H and ‘D'Dl'lE,‘ mode. If the

connector disconnected, please operate after insert it again.

2) The user coordinate will be reset after alarms cleared.

-133-



Communication

*EtherCAT/Modbus communication protocols

£




A4N series AC servo driver user manual Communication

8 Communication
Introduction of EtherCAT /Modbus communication protocol

8.1 EtherCAT Communication Protocol

EtherCAT is an open real-time Ethernet communication protocol that sets new standards
for real-time system performance and topology flexibility, while at the same time meeting

or even reducing the cost of using fieldbus.

A4N servo supports EtherCAT communication. It is used as a slave station in EtherCAT
Ethernet system, allowing A4N servo driver to set parameters, read state, write register
and other operations directly through EtherCAT controller. In addition, A4N servo and
Cotrust CTH3-C series motion controller control system, through the 100Mbps
high-speed motion bus EtherCAT, can achieve 5 axis arbitrary interpolation Softmotion
function, as well as electronic CAM, synchronization, single axis/multi-axis positioning
control and other functions; At the same time, it has CNC function and supports writing

motion control trajectory in GCODE mode.

1. EtherCAT communication parameters

project specifications
Communication Standard | IEC61158. IEC61800. IEC61784
Physical layer 100BASE-TX(IEEE802.3)
Connector 2 RJ45 communication ports

Recommend to use Category 5 Ethernet (100BASE-TX) twisted
Transmission Medium
pair cable or higher

Communication Distance | The longest distance is 100M

Process data Configure the PDO mapping

Mailbox (CoE) SDO requests, SDO responses, SDO messages

Distribution clock (DC) Synchronize in DC mode

The servo controller system based on EtherCAT adopts a master-slave structure, and its

overall structure is shown in the figure below:
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Graphical display of user operation|

EtherCAT frame | Slave
RTX layer: -«
Handles bus communication transactions

Master station : Use a PC or controller (100 MB Ethernet

—_——»
EtherCAT frame Servo driver

Servo motor

The master station initiates the communication to realize the monitoring of the slave
device (servo driver) and the driven device (servo motor); The slave station (servo driver)
receives the control command from the master station and sends the status of the driven

device (servo motor) to the master station.

2. Definition of EtherCAT transport packet

10Byte The maximum range is 1486byte 2Byte
Header WHKC(Working Counter)]

[cmd] 1dx [ Address | Len [R][C]R[M[ IRQ |
8Bit  8Bit 32Bit MBit 2 1 1 1 16Bit

3. EtherCAT State Machine (ESM)
The EtherCAT state mechanism is built in the data link layer, which defines the general
information state of the EtherCAT slave device, and specifies the initialization and error

handling when the EtherCAT slave device is enabled.

Four states are defined: Init, Pre-Operational, Safe-Operational, ( Operational. The

description of state management refers to the following:

[ Init |
A t A $
| Pre-operational |
A | 4
ol op PS si; >
I Safe-operational |
| A
S0 O|S
Operational |
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state description
+ Application layer has no data interaction
Init + The master station has access to data transmission information

registration

Pre-Operational

+ Mailbox communication on application layer

+ No process data interaction

Safe-Operational

+ Mailbox communication on application layer

the output is in safe state.

+ Process data communication, but only the input is evaluated and

Operational

+ Both input and output are valid

state transition

state transition Local management services Value
P Start mailbox communication 0x02
Pl Stop mailbox communication 0x01
PS Start input update 0x04
SP Stop input update 0x02
SO Start output update 0x08
oS Stop output update 0x04
OoP Stop output update and input update 0x02
Sl Stop input update and mailbox communication 0x01
Ol Stop input update, stop input update and mailbox 0x01

communication

8.1.1 Example of AN communication controlled by COTRUST CPU

Example 1: EtherCAT communication through magicworks PLC

This example introduces the process of EtherCAT communication between A4N servo

and COTRUST H36-00 CPU. The connection diagram of the communication system is

as follows:
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| E—
= . =
2 @
=]
[ 1
[ ]

BRI venn

L, L) v
Magicworks PLC PWR H36-00 :|:I

220V AC A4N Servo driver Servo motor

Please follow the steps for EtherCAT configuration in MagicWorks PLC software:

For more detaileds about MagicWorks PLC programming software, please refer to the
MagicWorks PLC user manual, download address:
http://www.co-trust.com/Download/index.html

1) Open MagicWorks PLC software and enter the EtherCAT configuration interface under

hardware configuration.

LC  Tools fis Mindows Help !En
BEEBE oRQ X006 @ a5 Pe B Pa N

|~ || Device Catalog 5 X

Find: | |[ v | [oow|

(0} RACK - M CANopen
~ M EtherCAT
» [ Slave
» M CO-TRUST 300

—~ m M e W M= O

<[]
;”;‘Station
1D

1

EtherCAT slaves for CTH3
Type MNam

2

<[ [ >

2) Expand CPU 300 node under Co-trust 300 node in device directory, select H36-006

and drag it into slot 1. As shown in the figure below:
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T b E B P4 N

(0} RACK

Device Catalogz

Find: |

> CP 300
v (I3 cpU 300
>[I H35-006
v ([ H36-006
> CTH3 H36-00051
~ [ CTH3 H36-00152
B vio
> [ CTH3 H36-00AS2

>
>

>

(3 139-006
(3 H31-006
(3 H32-006

CTH3 H36-00152

SEG+G442 KB program memery, 10Z4KE data
space, 32KE retentive data space,

zingle FFI /Fport, 1 Ethernet

interface, 1 CAN interface, 1 USE
interface.

Support EtherCAT master, support up to .,
Pt

3) Double-click H36-006 in slot 1 to configure the communication parameters, select
EtherCAT in the left directory bar, and tick "Enable EtherCAT master site function" in the
right function item and click OK:

a7 cPu
0 General
[ Conmuni satios=
[0 Retentive Ranges
[0 Password
[ Background Ti-
[ 50E Configurat—
[] Extend Bus Clo-

[ EtherCAT

| CANopen Master

EtherCAT |

You can configure parameters for the EtherCAT port integrated in the CPU

IIE Use Etherml

Task Interval (1-100 ms) |2
[7] Enable Redundancy
[7] Syme Window Monitor

Syne Window I1

=

W

Configuration must be downloaded before taking effect. I

0K

I | Cancel | |Default All| ‘

Help
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the EtherCAT bus:

SR OB DAy e B PE N

~ | Device Catalag a8 x

> M CANopen A
EtherCAT
7 lave

- 2 N A3N EtherCAT V1....

Bethe B A4N EtherCAT V...,
- N H1A EtherCAT Dri... |

. [l

~ W CO-TRUST 300 ‘

> (@ cp 300
v (@3 cpU 300
> (2 H35-006
v (@ H36-006
> (3 CTH3 H36-000...
v (E CTH3 H36-001...
= i vio
<[] > 3 CTH3 H36-00A...

[ [mb] o) macc > (22 139-006 v
5) Double-click the A4N slave station icon on the bus, and then configure parameters for

it as needed:

[ Slave | Expert Process Data | Process Data | Startup Parsmeter | I/0 Mapping | Modules |

Name Address  CurrentVa New Value DataType Description
16¥6040:0  Outputs (Controlword) V20 UINT output
16#607A:0  Outputs (target position) V22 DINT output
16#6071:0  Outputs (target torque) V26 INT output
16#607F0  Outputs (max profile velocity) V28 UDINT  output
16#60FF0  Outputs (target velocity) V32 DINT output
16#6088:0  Outputs (touch probe function) V36 UINT output
16#6060:0  Outputs (Mode of operation) V67 INT output
16#6041:0  Inputs (Statusword) V39 UINT input
16#6064:0  Inputs (position actual value) val DINT input
16#606C:0  Inputs (velocity actual value) vas DINT input
16#6077:0  Inputs (torque actual value) V49 INT input
16#6061:0  Inputs (mode of operation display) vsi INT input
16#60B%:0  Inputs (Touch probe status) vs3 UINT input
16#60BA:0  Inputs (touch probe pos1 pos value) Vs DINT input
16#608B:0  Inputs (touch probe pos1 neg value) V59 DINT input
16#60FD:0  Inputs (Digital input) V63 UDINT  input

(V] Enable Expert Settings [k ][ cancal |[ mlp |

The corresponding mapping address of the parameter can be written to the value of the
relevant operation. For example, by setting the V memory address VWO mapped by

P279 to 15, the server can be enabled through EtherCAT communication.

The state of the parameter can be read by reading the corresponding mapping address
of the parameter. For example, the mapping address VW16 of parameter R202 can

check the type of servo alarm error
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6) Diagnosing the EtherCAT master and master station network through the front panel
of A4N and the SMB status word of MagicWorks PLC.
H36-00 special memory SMB400~SMB499 diagnostic function

SMB description
SMB400 Number of EtherCAT slave stations found
EtherCAT error:
0: No errors

1: Configuration parameter error
SMB401 2: No slave station found

3: State switching error

4: Error writing configuration

5: Wrong number of slave stations

Status of the first slave station:
0: No connection
SMB402~SMB499 1: Initialize the state

2: Pre-operation state

4: Safe operation

8: Operation state

Example 2 uses Codesys software to realize electronic CAM based on EtherCAT
communication

In this case, CTH3-C series motion controller C37-00 is used as EtherCAT master station
and A4N servo driver is used as EtherCAT slave station. EtherCAT communication is
carried out through Codesys software to achieve electronic CAM control function.
Schematic diagram of EtherCAT communication connection between A4N servo driver
and C37-00 is as follows:
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<= Slave <@mm Master
A4N Servo driver Servomotor  A4N Servodriver  geryo mmojj

Remarks:
The station number is automatically assigned by the master station, and the physical
connection determines the servo position.

Please refer to the following steps to configure EtherCAT in CoDeSys software:
1) Add EtherCAT master

In the device view, select "device (CoDeSys control from CO trust)" and right-click to
select "add device", then select Add EtherCAT master in the pop-up dialog box.

2) Add EtherCAT slave

In the device view, select the EtherCAT master station that has been successfully added
and right-click to select "add device", then the slave station (A4N) connected to the
EtherCAT master station can be added below the EtherCAT master station.

3) Add EtherCAT slave driver

In the device view, select the EtherCAT slave (A4N) and right-click, and select "add

softmotion-DSP402-axis" in the pop-up menu, that is, the driver is added successfully.
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Communication

= ﬂi Device (CoDesSys Control From Co-Trusk)
+.El pLcC
= ﬁ EtherCAT_Master (EtherCAT Masker)
= [ CoO_TRUST_A4N_CoE [A4N(¥1.00)(MCIS, ¥1.00 ET1100) )
Ic] Master _Axis (3M_Drive_GenericDSP402)
=[] CoO_TRUST_A4N_CoE_1 {A4N{¥1.00)(MCIS, ¥1.00 ETL1100) )
H Slawe_Axis (SM_Drive_GenericDSP40Z)
2 Co-trust LocalBus
% SoftMation General Drive Paoal

4) Configure EtherCAT master

Set the source address (MAC) in the " General" TAB: Click the "Browse" button to the

right of "Source Address" and select the appropriate MAC address in the pop-up dialog

box. Or select "select network by name" and enter the corresponding network name.

Autoconfig Master/Slaves Ethercn?'%

Sync Unit Assignment EtherCAT NIC Setting
EtherCAT [/O Mapping Destination Address{MAC) |FF-FF-FF-FFFFFF Broadcast [ | Enable Redundancy
[[Source Address (MAC) __[oo-0000000000_| [ Browse... |
Status
Network Name
Information @) Select Network by MAC () Select Network by Name
Distributed Clock | Options
Cycle Time 4000 Bs

< <2
&

Sync Offset 20
[] sync Window Manitoring

Sync Window 1 = us

5) Configure EtherCAT slave (A4N)
On the “General” TAB, check "Enable Expert Settings," then select "DC

Synchronization" in the Select DC drop-down box.

[ Aan_EthercAT x

Address Additional
EtherCAT. ™

AutoIncAddress (¢} . able Expert Settings|

Expert Process Data
EtherCAT Address 1001 & [[] optional

Process Data
Distributed Clock

Startup P t
hahic it I Select DC |DC for synchronization vI
EtherCAT If0 Mapping Enable 4000 Syne Unit Cydle (ps)
Sync0:
Status
Enable Sync 0
Information ® SyncUnit Cyde [y 1 v 4000 E Cyele Time (us)
(O User Defined 0 S| shift Time (ps)
Syncl:

[[] Enable Sync 1
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6) Configure A4N driver (SM_Driver_GenericDSP402)
The "Softmotion Driver: Basic" TAB of SM_DRIVER_GENERICDSP402 is set as follows:

Axis type and limits Velodty ramp type
I o [ virtual mode Modulo settngs @ Trapezoid
caling/Mapping I ® Modulo I IModqu value [ul: 360.0 I () Sin2
Commissioning ) Finite () Quadratic
i e (O Quadratic (smooth)
SM_Drive_ETC_GenericDSP402: /0 Software eror reaction )
| Happing Deceleration[wjszl: [0 | T
I Information Dynamic limits Position lag supervision
velocity [ufs]: Acceleration [u/sz]  Deceleration [ufs2] Jerk [ufs?]: deactivated v
EB | [1000 | [1000 | [10000 | taghmitru: |10

The running track is "Modulo", the Modulo value is set to 360.0, and the Velocity ramp

type is Trapezoid.

7) New Cam form

Expand "Device "—" PLC" in the Device view, and then right-click "Application" and
select "Add Object "—" Cam table". Enter the name of the table in the pop-up dialog box,
and click "Open". The CAM table will be created successfully. Double-click to open the
Cam table you just created and adjust the electronic Cam table to the ideal condition, as

shown below:

| [ A4_EthercaT |4+ sM Drive GenericDsP402 |, -
ICam ICam table ITappets | Tappet table |
1
[
e
30043 3 2
2 -
g
a
20HE
e
100 —
‘ L mastet position [u
I
- - 120 160 200 240 250 320
.&' o =
-
25
y o \e a o
{master postion [u,
0% 4
2 40 8 @ 120 o 200 240 280 320
251
| e
L
5
04 /g/_\
ods /\\ maste! podition [u
4T o0 Wb ed ed 20 180 200 240 3 i
i s LR
178
5

-144-



A4N series AC servo driver user manual Communication

8) Expand "PLC" — "Application" in the device view, and then double-click to open

“PLC_PRG” for programming:

1 MC_Power_Master
MC_Power
Master Awis —Slhxis Status——
bRegulatorRealitate —
TRIGL bhriveitartRealitate —
4[' DiEnable Busy
Error [~
TRIGEZ ErrorID—
ﬂ E bRegulatorln
TRIG3
ﬂ ﬂ bDrivestart
z NC_Power_3lave
MC_Power
5lave dwis —Siwis status ——
bRegulatorReal 3tate —
TRIG4 bhriveitartReal itate —
4‘] DiEnable Busy —
Error —
TRIGS ErrorID
T bRegulatorin
TRIGE
1 1 blrivestart
3 MC_MowveWelocity Master
MC MoveVelocity
Waster_Axis —Haxis InVelocity ——
Busvy —
TRIG? Comnandiborted —
ﬂ ﬂ Execute Error—
500 —Velocity ErrorID —
S0 —jdcceleration
50 —Deceleration
0 —Jerk
1 —Direction
4 CanTahleSelect
MC CamTahleSelect
Master Awis —SHaster Done ——
Slave_Awis —Hslave Busy —
Can —HCanTable Error —
ErrorlID —
TRIGS CanTahleID —
H I Execute
0 —Periodic
1} Masteribzolute
0 :'Slaveﬁhsulut.e
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5 CanTn
MC_CamIn
Master_Axiz —SMaster - Ingyne ——

Slave_lxis —Sj5lave Busy —
Comuandiborted —
TRIGS Error
F— ————————fFxecute ErrorID
0 —MasterDffset EndOfProfile —
0 —5lavenffser Tappets

1 —Masterscaling

1 —slavescaling
0 —jstarthode

CanTableSelect. CanTable ID —CanTableID
—VelocityDiff
50 —Acceleration
50 —Deceleration
0 —jJerk
0 —TeppetHysteresis

9) Double-click "Device" in the Device view to open the Device dialog box, and then set
up the communication in the TAB "Communication Settings" to communicate and
connect C37-00 with the upper computer.

10) Operation and debugging

Double click on the device view to open the spindle Master_Axis. The effect of
Master_Axis is as follows:

Select the menu item "Online" — "Login..." Make the application connect with C37-00
and enter the online state; Then select the menu item "Debug" — "Start" to start the
application in C37-00.

Double-click "PLC_PRG(PRG)" in the device view to open the program table, trigger and
download each instruction in turn.

Double click on the device view to open the spindle MASTER _AXIS. The effect of
MASTER_AXIS is as follows:

) pLc_PrG @ Device ([ EthercAT Master X1 @ A4 EthercaT -
I General Axis type and limits Velocity ramp type
Modulo settings —

Scaling/Mapping Modulo value [u]:  |360.0

| Commisioning

: Quadratic (smooth
SM_Drive_ETC_GenericDSP402: /0 Software error reaction
Mapping Deceleration [u/s2]: Identification
Status Max. distance [u]: 0 D: 0
e — Dynamic limits Position lag supervision
Velocity [u/s]: Acceleration [u/s?]  Deceleration [u/s?] Jerk [u/s?]: deactivat
1000 1000 10000 Lag limit [u]:

Online

variable setvae  actual value Status:

Postion fu] 000 oo | conl

Velocly ] H 0 | communicationdo

Acceleration [u/s3 0.00 0.00

Torque [Nm] 0.00 0.00

uiDrivelnterfaceError:

strDrivelnterfaceError:
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Double-click in the device view to open Slave_Axis. The effect of Slave_Axis is as
follows:

i Pc_rre [ Devie i EtherCAT Master xis| A#masteraxis| (] A4N_EtherCAT -
| General Axis type and limits Velocity ramp type
Virtual mode | Moduo settings Trapezoid
Saling/Mapping otk Modulo value [ul:  [360.0
| Commissioning Finite
oth
SM_Drive_ETC_GenericDSP402: 1/0 Software error reaction
Mapping Deceleration [u/s2]: Identification
Status Max. distance [u]: 0 ID:
Information Dynamic imits Position lag supervision
Velocity [u/s]: Acceleration [u/s?]  Deceleration [u/s2] Jerk [u/s*]: peactivased
30 1000 1000 10000 Lag limit [u]: 0
Online
variable setvalie  actual value Status: _off
Velocty [u/s] 000 000 | communication
Acceleration [u/s3 0.00 0.00
Torque [Nm] 0.00 0.00

FB Error:

uiDrivelnterfaceError:

strDrivelnterfaceError:

<note> For detailed the use of CTH300-C series motion control, please refer to
CTH300-C series motion controller manual

Download website: http://www.co-trust.com/Download/index.html

5. Diagnosis

If the EtherCAT communication process is abnormal, please check the parameter P237
through the front panel of A4N servo driver to diagnose the current EtherCAT network.
The function description of P237 is shown in the following table:

NO. Name Description

EtherCAT communication status EtherCAT communication status:

237 Bit 3:fault, 1:0on
word

Bit 10: position arrival ,1: on

Causes of EtherCAT communication failure:

Alarm code Alarm type Cause of failure

When EtherCAT communication is abnormal, there
is a fault:
EtherCAT abnormal O The communication environment is greatly
15 communication disturbed;

) The communication is blocked for a long time;
[ ] The communication line is broken;
® The master station is abnormal.
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8.1.2 Example of A4AN communication controlled by Beckhoff CPU

TwinCAT3.0 is used as the programming environment, and the EtherCAT communication
is realized by using Beckhoff PLC and A4N servo driver.

Install TWINCAT software

After installing TwinCAT, add a network card driver (the operating system environment for

this example is Win10). The operation is as follows:

osoft Visual Studio 1
ECT BUILD DEBUG| TWINCAT | TWINSAFE PLC TOOLS SCOPE WINDOW  HELP
[FR ] | i

“Activate Configimation TwinCAT RT (x64) B JRmsmeeEm-,
1 Restart TwinCAT Systd | | o | B

Restart TwinCAT (Config
Reload Devices
Sean
Toggle Free Run State
Show Online Data
2. Show Sub Items
Security Management..
&% Access Bus Coupler/IP Link Register.
Update Firmware/EEPROM d

Show Realtime Ethernet Compatible Devices..

File Handling R Update List

EtherCAT Devices Installed and ready to use devices(realime capsble] =
T T Tnstalled ardfeadiTo Use orly] ‘_/ dsi

. . LIS - Realtek PCle GBE Family Controller
Filter Designer Conpatble devices

About TwinCAT Tncompatbl devices
T Disabled devices

I~ Show Bindings

Preparation steps

1. Put the device description file to be used in the corresponding path of the installation
directory of TWINCAT 3, and set the control mode of A4N servo to EtherCAT
communication control mode (P1= 15).

<Note>: The required equipment description files can be downloaded from COTRUST's
official website . Download address: http://www.co-trust.com/

2. Restart TWIinCAT3 or perform the next step for the first time.

3. Find the TWINCAT3 on your computer. Usually you can see this icon in the system
tray after the installation. Start TWinCAT3.

4. After Twincat3 is started, the following interface will appear. Select a new project in the
interface, and users can customize the specific storage path and project name according
to their needs.
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'O0LS SCOPE  WINDOW  HELP

tach... ~ |

StartPage + X

TwinCAT" 3

Get Started = Beckhoff News

4RSS feed could not be loaded

s Createanew TWINCAT project

Recent Projects

TWinCAT Project!
TWinCAT Project16
TwinCAT Project15
TWinCAT Project1d
TwinCAT Project13
TwinCAT Project12
TwinCAT Project11
TwinCAT Project10
TwinCAT Projectd

TWinCAT Project8

[ Close page after project load
Show page on startup

BECKHOFF

Error List - 4 x
- | @ 0Erors | + 0Wamings | © 0 Messages Search Error List p-
Description File Line Column  Project

5. After building a new project, the following dialog box will appear. Follow the steps

shown in the diai;ram.
Search Installed Templates (Ctrl+E) 2~

© Recent [.NET Framework 4.5 ~| Sort by: | Default

4 Installed — »
1 a TwinCAT XAE Project (XML format) TwinCAT Projects Type: TwinCAT Projects
4 Templates | 2 TwinCAT XAE System Manager
Configuration

© Other Project Types

b TwinCAT Measurement
TwinCAT PLC
TwinCAT Projects | g

Samples

b Online

5

A Click here to go online and find temg/ .

Name: TwinCAT Project?
ocaion [CAUsers\sz-g-lab\Documents\Wisual Studio 2013\Projects | [ rowse.. | |
Create directs

Solution name: TwinCAT Project?

6. After the new project is created, it will enter the following project interface.

-149-



Communication A4N series AC servo driver user manual

O TwinCAT Project2 - Micrasoft Visual Studio
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE
colB-o-aEW| Y |2 - @ -| » atach.. -

Solution Explorer -7 x
@A o-a| &=

Search Solution Explorer (Cirl+;)

Float
Dock
Dock as Tabbed Document
Auto Hide

1 Hide

2] Solution ‘TwinCAT Project2' (1 project)

4 | TwinCAT Project?
bl SYSTEM
MOTION

Pin Tab

Auto Hide All

[ saFeTY
— Clo: Docume:
B c++
b Reset Window Layout
Windows...

1.This interface will appear normally. If this
window fails to pop up normally, repeat
operation of window layout will be performed

7. Expand I/O— Devices in the directory tree and perform device scanning as shown in
the figure below.

D] TwinCAT Project? - Microsoft Visual Studio
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP

~o|BE o e g Fal9 ¢ -] Pt - Release = | TwinCAT RT (x64) -]| =

Solution Explorer R TwinCAT Project2 + X

-5 =
@ o-a|s ‘Adapter | EtherCAT | Online | CaF - Online

Search Solution Explorer (Cirl+;) p-
Name: [Device 2 (Ethercan) | e

Jlmem=

General

R Solution TwinCAT Project2' (1 project)
4 ol TwinCAT Project2

Object Id: ‘oxuzmmzo ‘

b @l sysTEm
=
MEHGH Type: ‘EtherCAT Master
Comment:
T Image O Add New ltem, Ins
¥ Image-info %0 Add Existing Item... Shift+Alt+A
5 2 sincrie X Remowe el Create symbols[]
Inputs
Change Netld...
» @ Outputs s=ts e
b @ InfoData Save Device 2 (EtherCAT) As...
P

@ Box 1 (PFFFFFFFF AFFFFFFFF Append EtherCAT Cmd
4 [ InfoData
# State
&1, Mappings Orline Reset Address Type InSize  OutSize E-Bus (m
Online Reload [FFRFFF.. 1001  PFFFFFFFF RFFFFF.,
2. Click Scan Online Delete

Change Id..
Change To v

Append Dynamic Container

3 Copy s
Ctrl+X
crrlev

Links
[ Independent Project File

o Disable

T - || @ 6Erors || 1 0Wamings | &) 0Me:

ges | Clear

Description
€3 1 2019-11-06 11:13:46 847 ms | 'Box 1 (PFFFFFFFF RFFFFFFFF)’ (1001): state change aborted (requested 'PREOP, back to 'INIT")
€3 2 2019-11-06 11:13:46 847 ms | 'Box 1 (PFFFFFFFF RFFFFFFFF)' (1001): 'INIT to PREOP' timeout (3000 ms) reached! Error: 'set de
€33 2019-11-06 11:13:50 124 ms | 'Box 1 (PFFFFFFFF RFFFFFFFF)’ (1001): state change aborted (requested "PREOP’, back to 'INIT)
)

¢
[t
¢
€34 2019-11-06 11:13:50 124 ms | 'Box 1 (PFFFFFFFF RFFFFFFFF)’ (1001): ‘INIT to PREOP" timeout (3000 ms) reached! Error: ‘set de

«
@
(
(

8. After clicking Scan, the following situations may occur. Just execute according to the
figure below

-150-



A4N series AC servo driver user manual Communication

Append linked awis to: (®) NC - Configuration

© CNC - Configuration /v

Select the first one ( default) and click OK

Found |tems: Disable > Configured Items:
& Diive 1 (AN EtheCAT) @ Box 1 (PFFFFFFFF RFFFFFFFF)

J

lgnore >
Delete >

> Copy Before >

> Copy After >

> Change to >
> Copy All>> Click copyAll

Click OK

[_] Extended Information

9. After operations, the test environment has been set up, and the test can start. The

established environment is shown in the following figure.
AR = R =N I I ST B AN x| ||Kelease =[] IWinCAI K1 (xb4) ~ kM EEC

pr

Solution Explorer ~ 7 x [
cowle-a &=
Search Solution Explorer (Ctrl+) P

EtherCAT |DC | Process Data | Startup | CoE - Online | Online |

[Type:
Product/Revision: | \6384 /1 A |

ko ncadr [0 \

7 Solution TwinCAT Project?’ (1 project) 4N EthercaT vi.30 |
4 5 TwinCAT Project2

> @l svysTEM

“ MOTION
NC-Task 1 SAF

pLC ethercaT addr: [ [1001 ‘ e ‘
[ sareTY ;
i c++ |dentification o
S Previous Port | Master
4 % Devices
‘ _"f’.e‘;‘m;m"er“n 2.In the EtherCAT TAB, you can see the version number of the device
¥ image

% Image-Info to check whether the version number is to be used for this test.
2 snaunis 1.When the scan is OK, the connected device and its name

"I EP‘“'S‘ / are displayed in the device tree, and you can double-click

& i, the Name to see the TAB on the right.

1 (A4N EtherCAT)

PPing
b W Tst receive PDO Mapping [ Name Online Type Sze | >Add.. In/Out User.. Linkedto
b B WeState ¥ Statusword X 0 UINT 20 580  Input O nStatel, nState2
) Mlnicbt & position actual.. X © DINT 40 600  Input 0 RDataln1 . In . Inputs
4 @l Mappings # velacity actual .. X © DINT 40 640  Input 0 RDataln7 . In . Inputs
% NC-Task 1 SAF - Device 2 (EtherCAT]
S NCTork 1 SAF - Dot 2 (EtharcATl] F torae scuslv.. X 0 INT 20 680  nput O nDataln3(0]. nDataln
 mode of oper.. X 0 INT 20 700 nput 0 nStateS.In. Inputs...
# Touch probe 5.. X 0 UINT 20 720 nput 0 nStateS,nStateS
# touch probe p.. X 0 DINT 40 740 Input O nDatan3.In.Inputs
# touch probe p.. X 0 DINT 40 780  Input O nDatand.In.Inputs
# Digital input o UDINT 40 820 Input 0O
£ Westate X 1 BT 01 15222 Input O nStated, nStated
# InputToggle X 0 BT 01 15242 Input 0 nStated, nStated
# State 2 UINT 20 15880 Input 0
£
OErors | 110 Warmings | @ 3 Messsaes || Gaar

Description
@ 1 2019-11-06 13:49:27 371 ms | Device 2 (EtherCAT): Frame returned -> force reinitialization!
@ 2 2019-11-06 16:51:26 605 ms | Device 2 (EtherCAT): Frame returned -> force reinitialization!
@ 3 2019-11-06 17:18:04 398 ms | Device 2 (EtherCAT): Frame returned -> force reinitialization!
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|&-a-

* %3

Solution Explorer

<[ b atach. - [Reosse <|[anchrRTeo0 -] 5 JmsmEcEmD-

[oeen s [ - [0 ] ¢ 2.5ingle Click g ik horo to switchy ——

from scratch to avoid other abnormal states affecting the

2 image-info
> 2 syneuries

Site Mischine

test. After clicking, there will be a pop-up box

Current St

Requested Sute

3. click “YES™

Restart TocaT systemin onfig ode

it st
7.Click the staté button in the state machine to check whether the state’
witch is normal. After clicking the state button of the state machine

he status word displayed on the servo panel should be consistent with th
tatus receivedrhere. If not, it means that it is abnormal. It is necessary to
heck whatherthewiring and servo control mode are set to EtherCAT contro)

Applicat

v

Qg |

Descrpiion

Eror st

oWarrings | @ 3 Messsges | clear

> B s
S W oapns mode (P1=15)
> @ wooms 1.DoUDIe-Cli File Access over EtherCAT 4. click “YES”
D T (AN EtherCAT) e Load 1O Devices.
e T 1506 - Device 2 EtercATq R e = T Ry d
% NC-Task 1 SAF - Device 2 (EtherCATH 9 Statusword X0 UINT 20 580 Inpat 0 nStatel, nState2
5 postion el X 0 e
5 v sl X 0 ONT 40 50 i o rowenr.inim
= torue sl X 0 N 20 60 Wt 0 rosand0l.rbsain
2 mode o oper. % 0 N 20 700 Wt 0 rstwes.in s
2 Touchprobe 5. % 0 UNT 20 720 e 0 s, mses 5. click "YES
2 s probe . % 0 ONT 40 7O gt O rsand.in.lputs @ i
2 e probe . % 0 ONT 40 780 gt O rosant.in.iputs
Dot 0 v w0 @0 e o
s %1 T 1 12 ek 0 et et
= pttosde % 0 P R
. : on 20 1o e o |

Column | Project

01 2015-11.06 134527 371 ms | Device 2 (EtherCATY Frame retuned - force reiitalzaion!
02 2016-11.06 16:51:25 695 ms | Devics 2 (EtherCATY Frame retumed - force eiitalzation!
03 2016-11.06 17:18:04 398 ms | Device 2 (EtherCATY Frame retuned - force reiitalztion!

ion demonstration

1. This demonstration is mainly to verify whether the TPDO object is normal and the
mode switch is normal after adding and deleting the RPDO object in the device
description file. The above steps are mainly to burn the device description file to the
servo and connect the servo on TWInCAT. After the preparation, it is better to restart the
servo and search the connected servo again with TWinCAT.

2. Before adding or deleting RPDO objects, first test the original environment to see if
each function is normal. PDO parameters can be written in the following interface.

- | ¥ Attach., -

-o|B-m P % Fa|
olution Explorer
@ - &=

Search Solution Explorer (Ctrl+;)

& Solution TwinCAT Project2’ (1 project)
4 gl TwinCAT Project2.
b @ sysTem
4 MOTION
b &) NC-Task 1 SAF

= Device 2 (EtherCAT)
2% Image
*% Image-Info.
2 SyncUnits
Inputs.
M Outputs
& InfoData
&b Drive 1 (AN FtherCAT)
1st transmft PDO Mapping

5+ Controlword
% target position
B target torque

B+ max profile velocity
B profile velocity
B target velocity
" touch probe function
B Mode of operation
b WeState
b @ InfoData
4 5% Mappings
7 NC-Task 1 SAF
% NC-Task 1 SAF

- Device 2 (EtherCAT]|
- Device 2 (EtherCAT]|

Release  -| | TwinCAT RT (x64) -2

Release 3 Write...
Comment:
.Enter target valu
[ Cancel |

Float:

oo HE

Binary:
o | Bit Size:

Error List

Y -| @ 0Emors | + 0Wamings | @ 3 Messages || Clear

Description

(@1 2019-11-06 13:49:27 371 ms | Device 2 (EtherCAT): Frame returned -> force reinitialization!
@2 2019-11-06 16:51:26 605 ms | Device 2 (EtherCAT): Frame returned -» force reinitialize

@3 2019-11-06 17:18:04 398 ms | Device 2 (EtherCAT): Frame returned -= force reinitialization!
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3. After the parameter is written, some parameters will have feedback values. You can
check whether the writing is successful and whether the corresponding state is correct
through the correspondlng parameters

-o|B-a-g Release = |TwinCAT RT (64) -J| JRermae
Solution Explorer - TwinCAT Project2 & X
@ o-3 &= Name Size  >Add.. In/Out User.. Linkedto
Search Solution Explorer (Ctrl+) o - | & satusword x 20 580 mput 0 nState1, nState2
: -  position actual value x 40 600  Input 0 nDatain1 . In . Inputs
R Sl TpORY S it  velocity actual value x 40 640  Input 0 nDataln? . In . Inputs
4 Bl TuinCAT projec? I val x 20 680 0 Dataln3(0] . nDatal
> Wsoea 1 torque actual value nput nDataln3(0] . nDataln.
4 & moTion  mode of operation display x 20 700 mput 0 nStates . In . Inputs ...
> [ NCTask 1 SAF  Touch probe status x 20 720 mput 0 nStates, nState6
pLC  touch probe pos1 pos value x 40 740  npt 0 nDatain3 . In . Inputs
] sareTy  touch probe pos1 neg value x 40 780  nput 0 nDataind . In . Inputs
[ e+ I Digital input 40 820 nput 0
4« Ewo
% Devices .
Real time feedback value
4 % Device 2 (EtherCAT)
»a

mage
%% Image-Info

2 Syncunits
Inputs

& Outputs

B InfoData
44 Drive 1 (A4N EtherCAT) o

1t transmit PDO Mappi

Statusword

position actual value

velocity actual value

torque actual value

mode of operation displa
Touch probe status

touch probe pos1 pos val
touch probe pos1 neg val

5 G

Digital input
4 I 1st receive PDO Mapping
B Controlword
B target position
- target torque.
B+ max profile velocity
B profile velocity

B touch probe function

B Mode of operation Y «| @ 0Ewors | 1 0Warnings | @ 3 Messages || Clear
b E WeState Description
> @ InfoData @ 1 2019-11-06 13:49:27 371 ms | Device 2 (EtherCAT): Frame returned -» force reinitalization!
4 &% Mappings @ 2 2019-11-06 16:51:26 605 ms | Device 2 (EtherCAT): Frame returned - force reinitialization!

s NC-Task 1 SAF - Device 2 (EtherCATR@) 3 3019-11-06 17:18:04 398 ms | Device 2 (EtherCAT): Frame returned -» force reinitialization!
(C-Task 1 SAF - Device 2 (EtherCAT|

4. If some parameters need to be modified in the COE-Online TAB, you can modify them
in the following interface, such as returning to the original type, etc

BB G EP [ XEE]9 -] b A - [Reesse <] [TwincaTrT 00 -] 8

(CAT Project

6l o-8) %~ ‘ -
Gonersl | EhorcAT [0 [pocess oot [ S| Co - o [

T oo T S R pdae o] Gpaee WiSindle uPdm*DshnwDﬂ\me o

& B T profcs

> @l svsem \ “’VM | |
4 @[MonoN todule. of

[’
. e [Name g Tvals i
b 7F maxprofie velody e oo @

JHe @81 profil velociy Awe 0:0dooooco @

% Devices 88 profie acceleration awp  oodsooooo 208715200
2% bevee 2 @hercan 064 profie deceeration RWP  0:0Gs00000 208715200)
% Image. slevatio

*% imagenfo
b 2 SyncUnits

¢ P touch probe fun
wputs
Pmouen ouch probe status
i V| (R e
L 088 touch probepostnegualie  ROP 0
N Taok 1 4 -Devce 2 EhercaTl Nome e Teo  [Sem [ =A0d 0w |Uror- |Uebmdto
m% NC-Task 1 SAF - Device 2 (EtherCATH! % Statusword X 0 UINT 20 58.0 Input 0 nStatel, nState2
# position actual.. X 0 DINT 40 600 Input 0 nDataln1 . In . Inputs
= velociy acual . X 0 ONT 40 640 iput O nDatan?.in.inpus
7 torque actual v X 0 e 20 680 it ©  Datlnd0]. e
9 mode ofoper.. X 0 Nt 20 700 lmpat O nstates.in. loputs
# Touch probe s X 0 UNT 20 720t O nstates, staes
# touch probe p. X 0 ONT 40 740 it O nDetald. - Inpus -
 touchprobe p.. X 0 ONT 40 780w O nbataind.in. puts .
= oigalip 0 WNT 40 820 imput O
Pweswe x4 arr 01 1322 e 0 rsttes nsmes
#paTogge X 0 arr 01 15242 mput 0 nttes ntsted
@ sate 2 UNT 20 1580 imput O

Y- OWarninge | @ 3 Messages | Clear

Description
01 2010.11.06 134927 371 m | Device 2 (EtherCAT):Frame returned -> force reintalization!
02 2019.11-06 16:5125 605 ms | Device 2 (EtherCAT):Frame returned - force reintalization!
03 20191106 | Device 2 (EtherCAT) >

‘ s Meror st

5. After the test of the original file is completed, you can test whether the relevant PDO
data is added or deleted, and then test whether the relevant feedback value is still normal.
Add or delete data can be performed according to the steps below.
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B2 @ @2

co|B-a-uRE|XAa]9 | b anach. - [Release | [TwincATRT 668) -] | 5o Jmermserm-.

TwinCAT Project?

Slution Explorer

=T ———
@le-2|# Genera | EbercAT [ 0G| Pocess Dta | startup [ Go - Ol Gvine |
earch Solution Explorer (Ctrl+;) ad N
] Solution TwinCAT Project2’ (1 project) SyRE Marsger! ,2 select Process Data
4l TwinCAT Project2 SM  Size~Type Flags Index  Size  Name Flags M sy
b @svsrem o % Mo | {01400 280 1ot wonamit P00 Mapping s o
4 & mormon 2 Mbxl e 240 1 ;
; xin = 6 Tatreceive POO Mapping 2 o
b @l NC-Task 1 SAF 2 24 Outp. /'
Heic B e 3.Select the data group to modify,
Eﬂiiﬂm t——and click to select PRDO or TPDO
4« Eio
4 R Devices 4.Right click anywhere in the box to pop up the dialog box
4 = Device 2 (EtherCAT)
sk e ):
e #00 ¢ OciC12) »00 cf J
b 2 SyncUnits Mox1600 Index  Size  Offc  Name Type Default (h...
> G inputs 0x6040.. 20 00 Controlword UINT
> W Outputs target position
b @ infobata -Select Drvice 0x60][ ) (Tnserte) target torgue- INT
£l T (AAN EtherCAT) 0x60| |mmg.| axprofile velocity UDINT
5 Tet wansmt OO Mapping
b W st receive PDO Mapping || Name Oniine v LE“LJV\ dd... [Infout | User.. | Linked to
: g“":ss" Fstatusword X 0 ui Movelip. 5. Click Insert, delete or edit the object as needed. If you click delete or edit the object,
o B # posiion actual.. X 0 o__ MeveBown }o oy need to right-click the object to be operated in the previous step. If you want to
O 8 Mo e 15hE - Do S iAo ctial . X 0 DINT 40 640 insert the object, right-click any position and click Insert. The following input box will pog
B NCTark 1 SAF - Device 2 (thercar] & toraue sctval v X 0 INT 20 680 upto?llin the corresponding data according to the actual needs
# mode of oper.. X 0 INT 20 700
# Touch probe s... X 0 UINT 20 720
# touch probe p.. X 0 ont a0 7a0 ffweee [ | |
# touch probe p.. X 0 DINT 40 780
Index (hes} |0 Cancel
nogalon o wonr a0 w20 NN | o—
# Westate X1 8T o1 sz || [swies ]
# InputToggle X 0 BIT 01 15242 | [pDataTope  [foone)
> st 2 UNT 20 15480 T
i . Bilengh [1 %
: ]
¥ -] 0Erors | ¢ 0Warmings | @ 3 Messages | Clear o on, E
Desaription G014 20 To poson oop ||| 6.Ifthere are objects of the same type in
01 2015:11-06 134927 371 me | Device 2 (EtherCAT: Frame returned -» { [ 22013 21 I veoctylopgan =|[|| the Dictionary, you can click the
02 2019:11.06 165126 605 ms | Devie 2 (thercAT: Frame reurned - { 82017 2370 viocydectanher” || _corresponding objectin the Dictionary,
(@ 3 2019-11-06 17:18:04 398 ms | Device 2 (EtherCAT): Frame returned -> {1 || 012013 - 5 Velogy feed orvard. <4—|[|| andthen modify the name and index to
the re
2nd position loop gain quired value
vl op gan
rror List [T

 orque filer tne constant
et rato

8.1.3 Example of A4N communication controlled by OMRON CPU

Step 1: set up EtherCAT slave station as follows:

1. Import servo ESI file into sysmac studio

2. After restarting sysmac studio, connect PLC online, select "compare and merge with
physical network configuration" in "EtherCAT" to synchronize device configuration.

Node address network configuration

A4N EtherCAT

5
A9 Rev:0x00001000

« Appication physical network appiication
Some slave devices are not included in the physical network configuration
close

3. Set the address of the servo node, which should be consistent with the address set in
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the controller.

ode Address Network configuration
= “ Master
Master
A4N EtherCAT Rev:0x00001000 IEVERH] A4N EtherCAT
Product name A4N EtherCAT V1.00
Version 0x00001000
PDO Communications Cycle Time PDO Communications Time(2000us)
Node address 5
Fail-soft Operation Setting Effective
Serial port number 0x00000000
0x6040:00 Outputs/controlword
0x607A:00 Outputs/target position
0x6071:00 Outputs/target torque
0x607F:00 Outputs/max profile velocity
0x60FF:00 Outputs/target velocity
0x60B8:00 Outputs/touch probe fun
0x6060:00 Outputs/Mode of operation
0x6041:00 Inputs/statusword
PDO mapping settings 0x6064:00 Inputs/Position actual value
0x606C:00 Inputs/velocity actual value
0x6077:00 Inputs/torque actual value
0x6061.00 Inputs/Mode of operation display
0x60B9:00 Inputs/touch probe status
0x60BA:00 Inputs/touch probe pos1 pos value
0x60BB:00 Inputs/touch probe posl neg value
0x60FD:00 Inputs/Digital input

4. Add the motion control axis "CTSD", select "Output Device 1" as A4N servo controller
in "Basic Settings of Axis", and configure the corresponding process data in "Detailed

Settings", as shown in the figure below.

New Project “\, Configurations and Setup

new_Controller_0

¥ Configurations and Setup
¥ 5 CPU/Expansion Racks
P == CPU Rack
& /O Map
¥ ™ Controller Setup

§ Operation Settings
uilt-in EtherNet/IP Port Settings
¥ {& Motion Control Setup

1} Axis Settingg s " "
AxesGmuiE&a;-l Auis Settings

¢ Cam Data Se{

> Event Setting

¥, Task Settings|  Axis Setting Table
7] Data Trace Settings

¥ Programming
¥ i POUs
V¥ & Programs
¥ [+ Program0

unctions
| Function Blocks
P 1 Data
] P P Tasks
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“, Configurations and Setup @,

Axis000x +

s rumber X

Used axis v
Virtual servo axis v

Axis use

Axis type
Feedback control
Input device
Output device

» Detailed Settings

No control loop
Channel
Channel

Node:5 A4N EtherCAT(001) ¥

Node:5 A4N EtherCAT(001)

1. Controlword Node ;5 A4 N EtherCAT(EOOL)
Node ;5 A4N EtherCAT(E001)
Node5 A4N EtherCAT(E001)
Node :5 A4N EtherCAT(E001)
Node :5 A4N EtherCAT(E001)
Nodei5 A4N EtherCAT(EOD1)

6040h-00.0{Cutputs_c¢
607AR-00.0(0utputs_t
60FFh-00.0{Outputs_ta
6071h-00.0{0utputs tz
607Fh-00.0(Outputs_m
6060h-00.0{Cutputs_V

<Unallocated>

3. Target position
5. Target velocity

7. Target torque

9. Max profile Velocity

11. Modes of operation

15. Positive torque limit value

16. Negative torque limit value

21. Touch probe function

44, Software Switch of Encoder’s Input
Input (device to controller)

22. Statusword

23. Position actual value

<Unallocated>
60B8h-00.0{0utputs_tc
<Unallocated>

Nodel5 A4 N EtherCAT(E0D1)
<Unallocated>

ddd44d 44444

Node 5 A4N EtherCAT(E001)
Node’5 A4N EtherCAT(E001)

je 5 A4N EtherCAT(E001)
Node 5 A4N EtherCAT(E001)

6041h-00.00nputs_stat
6064h-00.0{Inputs_Pos
606Ch-00.0(Inputs_vek
6077h-00.0{Inputs_torc

24, Velocity actual value
25. Torque actual value

27. Modes of operation display
40. Touch probe status

41. Touch probe pos1 pos value
42. Touch probe pos2 pos value
43, Error code

45, Status of Encoder's Input Slave
46. Reference Position for csp
Digital input

28. Positive limit switch

29. Negative limit switch

30. Immediate Stop Input

32. Encoder Phase Z Detection
33. Home switch

37. External Latch Input 1

38, External Latch Input 2

<Unallocated>

A4N EtherCAT(E001)
A4N EtherCAT(E001)
4N EtherCAT(EOD1)

<Un.
Unallocated>
KUfiallGeated>

ated>

<Unallgcated>
<Unallocated>
<Unallocated>
<Unallocated>
<Unallocated>
<Unallocated>
<Uniallgcated>

<Unallocated>

<Unalfocated>
<Unallocated>
<Unaffocated>

dddd4 444444

ZUnallocated>
<Unallocated>
<Unallocated>
<UnallGeated>
<Unallocated>
<Unallocated>
<Unallocated>

d4d 44444

60B9h-00.0{Inputs_tou
60BAh-00.0{Inputs_tou
60BCh-00.0{Inputs_tou

5. In the "Unit Conversion Settings" interface, change the
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actual demand, and change the "Command pulse Count per motor rotation" to "131072".

Unit of display @ pulse @ mm & um & nm O degree @ inch

| Command pulse count per motor rotation 131072 JeNEHEY
M Work travel distance per motor rotation el degree/rev
Reference: Unit conversion formula

ommand pulse count per motor rotation (UDINT)
rk travel distance per motor rotatio AL)

.i;‘ Number of pulses [pulse] *Travel distance [Unit of display]

6. In the "Position Count Settings" interface, set "Encoder type" to "Absolute Encoder".

&, Configurations and Setup
I ,*

Count mode ) Linearmode @ Rotary mode
Modulo maximum position setting value | 17

Modulo minimum position setting value
Encoder type

7. Add servo controller, configure and add motion control axis "SERVO_2"

Step 2: Write PLC program to control the movement of A4N servo driver
B ——

0 S2_Check SERVO_2 ON
MC_Power

SERVO_2— Axi:

is

Axis(— SERVO 2
52 CTSD SERVO 2. DnvStatus.M..
| 1|

| | 11 Enable tati

Busy|—
Errori—

ErroriD—

1 CTSD Check €TSD.ON
MC_Power

75D Axis Aisf= CTSD
52 CTSD CTSD.DrvStatus.MainP....
| | | |

| | Enable stat

Emorf—

ErroriDf—
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B SERVO_Z_3_GEARIN
MC_Gearln
SERVO_2—{ Master Master|—SERVO_2
CT5D— Slave —_— Slavel—CTsD:
GEARIN
{ | Execute InGear
RN— RatioNumerator Busy|—
RD— RaticDenaminator Active—
meT e e o orted -
= RD ¥pe
_UDINT tion Errorf—
dec2—| Deceleration EmoriDf—
—Jerk
~| BufferMade
3 SERVD_2 BMQ GEAR...
MC_GearOut
SERVO_2—{Slave — Slave|—SERVO_ 2
GEAROUT
{ | Evecute Don:
—{ Deceleration Busy |~
= Jerk CommandAborted f—
_mcStop— OutMode Error}—
ErroriDf—.
4 absmove
MC_MoveAbsolute
SERVO 2— Axis —— Axis|—5SERVO 2
absl
: : Execute Dol
pos—{ Position Busyj=
vel—|Velocity Activel—
—{Acceleration CommandAborted—
—|Deceleration Errori—
—{Jerk ErroriDj—
—|Direction
—| BufferMode
5 velll
MC_MoveVelocity
CTSD—Axis —— Axis—CTSD
velmov
I I Execute InVelocity
vel— Velocity Busy|—
accl— Acceleration Active[—
dec3— Deceleration CommandAboried—
lerk Error|—
#{ Direction ErrorlD—
5~ Continuous
5 BufferMode
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7 stopl

MC_Stop
CTSD—{ Axis _ Auis —CTED
stop
I I Execute Con
decl— Deceleration Busy
Jerk Active

BufferMode CommandAborted

Error]

ErrorlDf— A 2

8.2 Modbus RTU Communication Protocol

A4N series servo driver built-in standard Modbus RTU protocol, which supports Modbus

RTU master reading/writing single or multiple parameters. As the controller with Modbus
protocol was connected with Servo driver, it can set parameters and read status etc.
Controller can modify the commands in real time so as to change the motor running

speed and position etc. in communication control mode.

Modbus RTU protocol contains various bus commands, A4N series servo driver supports
the three most commonly used commands, which meet the demand of controller from

controlling the servo driver in all aspects. The specific functions see as follows:

Function code(CMD) Signification
16#03 Read single or multiple parameters of the driver
16#06 Write single parameter of the driver
16#10 Write multiple parameters of the driver

In order to facilitate the Modbus controller to read and write the driver parameters, A4N
series driver corresponds the parameter number to the Modbus address of device, drive
0 corresponds to the device Modbus address 40001, and the rest are postponed
accordingly. For example, P324, the given speed instruction in communication speed
control mode, with Modbus address 40325 to corresponding device, that is, the operation

result of the Modbus address 40325 corresponds to the P324 parameter value.

1. Read parameter (16#03)
The following request frame indicates: Read the two data from driver of communication
address 01 that start from P221 (Feedback speed).
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Request frame format:

Slave Adr | CMD |Start Adr H|Start Adr L| No. of Regs H| No. of Regs L CRC
Format
1Byte 1Byte 2Bytes 2Bytes 2Bytes
Eg. 16401 | 16#03 | 16#00 | 16#DD 16400 | 16#02 | XXX | XXXX

Slave Adr: Communication address of the driver, the setting value of P0. Slave address

need convert to hexadecimal value.

CMD: Function code, 16#03 is the operation of reading function code.

Start Adr H/L: High/Low bit of parameter initial address, which need to be converted to

hexadecimal. Eg. Convert Pr221 of this example to hexadecimal value: 16#00DD, so the
high-bit is 16#00 and low-bit is 16#DD.
No. of Regs H/L: High/Low bit of reading parameter quantity, which need to be

converted to hexadecimal, for example, there are two parameter (16#0002) whose
high-bit is 16#00 and low-bit is 16#02.
CRC: CRC Check word.

If the read operation succeed, see response frame as follows:

Slave cMD Data Data 0 | Dataf Data Data CRC
Format Adr Length nx2-2 nx2-1
1Byte 1Byte 1Byte 2Bytes 2Bytes 2Bytes
Eg. 16#01 16#03 16#04 16#00 | 16#00 / 16#00 16#00 | XXXX | XXXX

Slave Adr: Communication address of the driver.

CMD: Function code, 16#03 is the read operation.

Data Length: Length of data byte, which equals to the quantity of reading parameter
(No.of Regs)x2;

Data0O/Data1/.../Data nx2-1:

Read the 8 high-bit of the initial parameter/8 low-bit of the
initial parameter/.../Read the 8 low-bit of the last parameter.
CRC: CRC check word.

2. Write single parameter (16#06)

The following request frame indicates: write 500 to P324 (Given speed 0) of driver of

communication address 01.

Request frame format see as follows:

Format

Slave Adr

CMD

Reg
Adr H

Reg
Adr L

Preset
Data H

Preset
Data L

CRC

1Byte

1Byte

2Bytes

2Bytes

2Bytes
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Eg.

16#01

16#06

16#01 16#44

16#01

16#F4 | XXXX [ XXXX

Reg Adr H/L:

Write the initial address High/Low bit of the parameter. Convert starting

address to hexadecimal value, eg. convert P324 to hexadecimal value: 16#0144, so the
high-bit is 16#01 and low-bit is 16#44.
Preset Data H/L: High/Low byte of preset data, convert writing data to hexadecimal

value.

Slave Adr: Communication address of the driver. The setting value of PO. Slave address

needs to be converted to hexadecimal.

CMD: Function code, 16#03 is the read operation.
CRC: CRC check word.

If the successfully write single, see response frame as follows:

| R R P P
Slave cMD eg eg reset reset CRC
Format Adr Adr H Adr L Data H Data L
1Byte 1Byte 2Bytes 2Bytes 2Bytes
Eg. 16#01 16#06 16#01 16#44 16#01 16#F4 XXXX | XXXX

Slave Adr: Communication address of the driver.

CMD: Function code, 16#06 is the operation of writing single parameter.

Reg Adr H/L: Initial address High/Low bit of the parameter to be written.

Preset Data H/L: High/Low byte of preset data.
CRC: CRC check word.

3. Write Multi-parameters (16#10)
The following request frame indicates: Consecutively write 200 and 300 to P113/P114

(Acceleration/Deceleration) of diver of communication address 01.

Request frame format:

Slave Start | Start | No. of | No. of | Data Data | Data
CMD Data OData 1| ... CRC
Format | Adr Adr H|Adr L [Regs H|Regs L|Length nx2-2nx2-1
1Byte | 1Byte| 2Bytes 2Bytes 1Byte 2Bytes 2Bytes 2Bytes
Eg. |16#01|16#10(16#00|16#71| 16#00 | 16#02 | 16#04 [16#00|16#C8| / [16#01|16#2C|XXXX[XXXX

Slave Adr: Communication address of the driver, the setting value of P0. Slave address

need to be converted to hexadecimal value.

CMD: Function code, 16#10 is the operation of writing multi-parameters.

Start Adr H/L:
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starting address to hexadecimal value, eg. Convert P113 to hexadecimal value: 16#0071,
so the high-bit is 16#00 and the low-bit is 16#71.

No. of Regs H/L: Quantity High/Low bit of the parameter to be written, the quantity of the
parameter needs to be converted to hexadecimal value. eg. there are two parameters
(16#0002), so the high bit is 16#00 and the low bit is 16#02.

Data Length: Length of data byte which equals to the quantity of writing params (No.
of Points)x2, the starting address need to be converted to hexadecimal value.
Data0O/Data1/.../Data nx2-1: Write the 8 high-bit of the initial parameter/8 low-bit of the
initial parameter /.../Write the 8 low-bit of the last parameter.

CRC: CRC Check word.

If multiple- write succeed, see response frame as follows:

Start Start No. of No. of
Slave Adr CMD CRC
Format Adr H Adr L Regs H Regs L
1Byte 1Byte 2Bytes 2Bytes 2Bytes
Eg. 16#01 16#10 16#01 16#38 16#00 16#02 | XXXX | XXXX

Slave Adr: Communication address of the driver.

CMD: Function code, 16#10 is the operation of writing multi-params.
Start Adr H/L: Initial address High/Low bit of the written parameter.
No. of Regs H/L: Quantity High/Low bit of the written parameter.
CRC: CRC check word.

4. Error code
The slave (servo driver) received MODBUS message from master without transmission
errors, but it could not execute master commands properly or response correctly, or

response abnormal messages.

The following request frame indicates: Slave responses abnormality when master read

P280 of slave whose address is 01.

Abnormal response frame Format:

Slave Adr CMD Error CRC
Format
1Byte 1Byte 1Byte 2Bytes
Eg. 16#01 16#86 16#02 XXXX XXXX

Slave Adr: Communication address of the driver.
CMD: Function code, set the highest Bit (7th) of master function code in abnormal
response frame to 1, eg. Write 16#06 to the function code of master request frame, the

-162-



A4N series AC servo driver user manual Communication

abnormal response frame sets the highest Bit of master function code to 1, the final data
is 16#86.

Error: Error code, the description of error code see as below:

Error Code Name Description
Incorrect parameter writing range and manufacturer
16#02 lllegal data address
password, read-only parameters etc.
16#03 lllegal data Address of parameter group is greater than 11th group etc.
16406 Busy, refuse to execute | Slave might be saving to EEPROM now or servo is on etc.

CRC: CRC check word.

Note: Please refer to chapter 9.2.2 Example Of Communication Speed Control Mode for
the example of Modbus communication
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9 Applications of Basic Control Modes

Applications of communication control and external control mode

You can set the parameters of A4N series servo by MagicWorks Tuner, which can be
used to define and generate a set of parameters and download the configuration table to
servo according to the field requirements via using the "Config wizard", on the upper
computer. You can download it from our company's website: www.co-trust.com.

Connect upper computer with A4N servo driver as below, an isolated serial port converter

is recommended.

/7
( Communication cable: CTS7 191-USB30

= =) :-E]

RS485

i

= Servo communication transfer wiring
Oderno: CTSD DEB-E101 RJ45

a e 5088 Standard :
! 5 54" blue !

o 3:RS485+ g%<: i
e 5 5"white and blue !
8:RS485- gﬁ !

1

MagicWorks Tuner

A4N Servo driver|

Here are steps to use MagicWorks Tuner:
1) Download the latest version of MagicWorks Tuner software, and install it.

2) Double-click the icon from the desktop to open the software after installation
completed. The "New" window will pop-up by selecting "File" -> "New" from the main
interface. Then choose the corresponding "Device Type" and "Slave Address" for current
device. And click the drop-down list of "Object Type" to create a "Parameters

configuration Table".
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1 N e

You can manually select device type, and create the form with ne
communication. You can also read the slave device with specified
address, or click the "Search’ button to zearch the cuwrrent
T

Device Type D Ad SERIES Search. ..

Device subType IZSDD—PPR incremental emcoder |

Slave Address: |1 = Comnest

Object Type IParameters Configuration Table (% cparal :]

o | _ iy |

3) Select the menu item "connect "—" search", or directly click the search button * on

the toolbar to open the search dialog box (factory default baud rate is 19200bps, even

parity). Double click refresh@ to start the search.

IkW Search Devices Online

—Buz Configuration riﬂ Modbus RTU

Protocol: Modbus ETU CTSD A4 SERIES
Connect to Port: COMZ ﬁ 17-bit Bus Encoder
Baud Rate: 19200 bps Address:1

Data Bits: 8 Data Bits Double-Click
Farity: Even Parity o Refresh

Stop Bits: 1 Stop Bit
Remote IF: 192,168, 126. 1

Remote Fort: 3636

~Device

Device Type: CTSD A4 SERTES

Sub-type: |17-bit Bus Encoder "I
Address: Il 3:

Bus Configzurati onI

4) In the parameter table, select the parameter to operate, and then click the write

button % on the toolbar to write the setting value of the current parameter to the servo in
the status table. Finally, click the save to EEPROM button@-:l on the toolbar to save the
setting; Parameters with >< need to power off and restart the servo to take effect.

9.1 Test Run

This section introduces the test run of servo in communication position / speed / torque

mode, see specific steps as follows:
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Step 1: Wiring
Please refer to 4 Wiring connect the main power supply, control power supply, encoder,
motor drive cable, etc., and then power up the servo drive. If the servo drive LED has a

red light on, please refer to Section 11 Protection function deal with the fault.

P01=6 (Communication position control mode), P01=7 (Communication speed control
mode), P01=8 (Communication torque control mode).

<Note> Reboot to make the changes effective after saving the settings to EEPROM.

Step 3: Enable servo

Set P16=1 (Selection of servo-on once power on) or P282_Bit0=1 to enable the servo.

Step 4: Select given position/speed command

@ Test run in communication position mode

First set P97 (3rd internal speed), and select the Xth given position command
(P290~P320), for this example by setting P05. For example, set P05 (communication
command source selection) to 0, so the motor rotates as the value of P290 (Given

position 0).
Address Comment Format Current ¥alue Hew Value
I Control Mode Set-up* Signed 16
|2g2 Communication controel word Binarry Z#0000_0000_0000_ooai
|aT 3rd internal speed Signed +10000
5 Communication command source selection Signed +0
1290 Given position O Signed +5000

@ Test run in communication speed mode
Select the X communication given speed command (P324 ~ 355 are 32 given speed
parameters) through P05 (communication command source selection). In this example, if

P05 is set to 0, the motor will rotate with the parameter value of P324 (given speed 0).

hddress Comment Format Current ¥alue Hew Walne
" Control Mode Set—up* Signed +T
|28z Communication controel word Binarry Z#0000_0000_0000_o001
5 Communication command source selection Signed +0
15324 Giwen speed O Signed +1000

(® Test run in communication torque mode
Select the Xth given torque (p358-389 is 32 given torque parameters) via P05
(communication command source selection) , for example, set P05 to 0, so the motor

rotates as the value of P98 (the 4™ internal speed) and P358 (Given torque 0).
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hddress Comment Format Current Yalne Hew Yalue
1 Control Mode Set—up% Signed 5
282 Communication control word Binarry . 2#0000_0000_00oo_oo01
5 .Commu.nication command source selection -Signed . +0
358 Given torque 0O Signed . +1000

Step 5: If servo motor stalls and no alarm, please check P235 for causes.

Q Note

Communication control may not connect to the control signal terminal, except the stroke limit function,

each control mode is given by the communication external command.

9.2 Communication control mode

Communication control mode includes three control modes: communication position,

speed and torque.

Communication position control mode: change the position command through

communication mode to control the position.

Communication speed control mode: change the speed command through

communication mode to control the speed.

Communication torque control mode: change the torque command through

communication mode to control the torque.

9.2.1 Application example of communication position control mode

[Relevant Parameters]

No. Name Description
P01 Control mode selection 6: Communication position control -P
P86 Numerator of 1st command pulse ratio

Set the resolution of command pulse
P87 Numerator of 2nd command pulse ratio

according to frequency division.

Command pulse division/multiplication
P88 Pulses each turn needsX

denominator

P86 or P87 numerator

- =Encoder resolut
P88 denominator

Execution speed of communication
P97 3rd internal speed
position control mode

P121 Positioning completion scope Set the location to complete the range.
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No. Name Description
P04 Command source selection Select the command source of the control
mode
Communication command  source | 0 ~ 15 : Select communication given
P05
selection position command
Communication given control
P281 Communication extension control word commands, such as zero-speed clamp,
return to original command, etc.
Communication given control
P282 Communication control word commands, such as servo enable, alarm
clear, etc.
N - Bit0: 0: Absolut ition, 1: Relati
P71 Communication position control mode : solute position clative
position
P290: Given position0
P290~320 Given position P292: Given position 1
P320: Given position15
Servo system status output, such as
P204 Output status return to original completion, positioning
completion, etc.
[example]

The example introduces the A4N servo and COTRUST’s motion control CPU for

EtherCAT communication position control, please follow the steps below:

Step 1: Wiring the servo

Connect the limit switch signals in both directions to the servo control signal terminal: the

left sensor is used as the origin switch signal, and the right sensor is used as the

counterclockwise travel limit.

NPN NO-type
BERO

=

mechanical slider

|

NPN NO-Type
BERO

1.

24V DC
power
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Step 2: Configure parameters
@ Select the control mode: PO1=6 (Communication position control mode)
@ Set communication address: P0=2

(® Select the command source: P04=4 (The command source of communication control
mode is selected by INTSPD1~INTSPD4)

® Select PIN function allocation method and control command source: P73=4 (Pin
functions are allocated by P75/76/77/78)

No. Bit PIN symbol value

B8~B15 34 DIN2 16#02: CCW overtravel inhibit
P78

BO~B7 10 DIN1 16#0B: Original switch input

® Effective level of sensor signal is high-level, so we need to choose external input logic
level: set P72_Bit2 to 1, set P72_Bit11 to 0 as the following table shows:

No. Bit Function Value of Bit Effective way
CCW overtravel 0 External input disconnect is valid
2 inhibit 1 External input conduction is valid
P72 0 External input conduction is valid
1 Original switch input External input disconnected and
! effective

@ Select homing mode: P59=1 (Refer to Negative original switch and Z-phase signal)
Step 3: Configure EtherCAT communication via MagicWorks PLC

For specific examples, please refer to Example 1 in 8.1 EtherCAT Communication

Protocol through MagicWorks PLC. For EtherCAT communication, only when P279 is set
to 15, or P282_bit0 is set to 1, can the servo be enabled.

9.2.2 Example Of Communication Speed Control Mode

[Relevant Parameters]

No. Name Description
P01 Control mode setup 7: Communication Speed control -S
P113 Acceleration time
setup Set the acceleration/deceleration time, convert to smoother
P114 Deceleration time ACC/DCC speed command
setup
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Command source Select the command source of external speed control
P04

selection mode and communication control mode.

Communication
P05 command source 0~31: select communication given speed command

selection

Communication Communication given control command, such as
P281 extended control )

Zero-speed clamp, Homing command etc.

word
P82 Communication Communication given control command, such as Servo-on,

control word Alarm clear etc.

P324: Given speed 0

P324~355 Given speed P325: Given speed 1

P355: Given speed 31

Output status of servo system, such as homing complete,

P204 Output state
positioning complete etc.
P221 Feedback speed Actual motor feedback speed
[Example]

Here introduces the Modbus communication between A4N servo and CPU 226M in

communication speed control mode, please refer to following steps:

M 1 and 2: Master initialization

Hetwork 1 Hetwork Title

Network Comment
SOt Mo, 1

11*)

Hetwork 2
Initialization
sto.0 MEUS_CTEL
1 I 3|
SHO.0
I Made
192004 Faud Done (M0, 0O
Z4Parity Error FVED
1004 Timeont

Symbol Address Comment
MWE3_CTRL FCO
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Network 3: Sequentially write two words to P281(Communication extended control word)
and P282(Communication control word) of the driver, whose communication address is
02.

Hetwork 3
P28l (Communication extended control word), P282 (Communication control word)
SMO. 0 MEUS_MSG
| BN
mo. 1
| } B First
rd5lave Donefmo. 2
14BH ErrorpVEL
a0zaz{Addr
24 Count
SVE1O0{DataPir
Symbol hddress Commernt
WEUS_MSG FCl
Servo-on request frame (P282_Bit0 =1):
Slave Start | Start | No. of [ No. of | Data
CMD Data 0| Data 1 | Data 2 | Data 3 CRC
Adr Adr H | Adr L [Regs H|Regs L|Length
16#02 |16#10| 16#01 | 16#19 | 16#00 | 16#02 | 16#04 | 16#00 | 16#00 | 16#00 | 16#01 | 16#XX | 16#XX
Multiple parameters are successfully written, the response frame:
No. of No. of
Slave Adr CMD Start AdrH | Start Adr L CRC
Regs H Regs L
16#02 16#10 16#01 16#19 16#00 16#02 16#XX 16#XX

Network 4: Write a new value of 100 to the single parameter P324 (given speed 0) of the
drive with communication address 02.

Hetwork 4

P324 (Given speed 0
SMU.UI
I

WEUS_MSG

EH

—]
_|M02| | %

I | I Firzt

Symhol
MEUS_MSG

Address
FC1

403254

HVE1044

451lave
4EH

Addr

4Count

DataPtr

Done

Error|

Mo, 3
VB2

Comment
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Request frame:

Preset Preset
Slave Adr CMD Reg Adr H Reg Adr L CRC
Data H Data L
16#02 16#06 16#01 16#44 16#00 16#64 16#XX | 16#XX

Write a single parameter successfully, response frame:

Preset Preset
Slave Adr CMD Reg AdrH | RegAdrL CRC
Data H Data L
16#02 16#06 16#01 16#44 16#00 16#64 16#XX | 16#XX

Network 5: continuously write new values 100 and 200 to the two parameters p113 / 114

(acceleration and deceleration time) of the driver with communication address 02.

Hetwork 5
Pilid{icceleration time set-up), Plld(Deceleration time zet-up) |
SMO. 0 MEUS_M3G
™) o
MO 3
—] | | = | First
?45lave Done| MO, 4
14EW Error}FVES
401144 Addr
7o Count
AYE10R4Dataltr

Sembol Address Camment
MEUS_MSG FC1

Request frame:

Slave Start | Start | No. of [ No. of | Data
CMD Data 0| Data 1 | Data 2 | Data 3 CRC
Adr Adr H | Adr L [Regs H|Regs L|Length

16#02 |16#10| 16#00 | 16#71 | 16#00 | 16#04 | 16#00 | 16#00 | 16#64 | 16#00 | 16#C8 | 16#XX | 16#XX

Multiple parameters are successfully written, the response frame:

No. of Regs No. of Regs
Slave Adr | CMD | StartAdrH | StartAdrL . L CRC

16#02 16#10 16#00 16#71 16#00 16#02 16#XX| 16#XX

Network 6: The master station reads the drive parameters P200 ~ p229 with address 02.
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Hetwork 6
SMO. 0 MEUS_MSG
By m
MO. 4
—] | B First
ZodSlave Donefma. 1
04 B ErrorfvEd
402014 4ddr
F04Count
&VE1104DataPtr
Symbo:!. ) Add.ress_ Comment
MEUS_MSG | FC1

Request frame:

No. of No. of
Slave Adr CMD Start AdrH | Start Adr L CRC
Regs H Regs L
16#02 16#03 16#00 16#C8 16#00 16#1E 16#44 | 16#0F

Response frame after successfully reading parameters:

Slave Adr CMD Data Length Data 0 Data58 CRC
16#02 16#03 16#3C 16#00 16#00 16#01 | 16#00

Data0O~Data58: 00 05 00 00 00 06 00 00 00 12 00 00 00 00 00 18 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 68 70 00 01 00

9.2.3 Communication Torque Control Mode

[Relevant Parameters]

No. Name Description
P01 Control mode setup 8: Communication Torque control -T
P119 The 1st torque limitation Set the restriction value of the 1st torque.

Set the torque when motor e "
P134 . Set the torque limitation in emergency conditions
stops in emergency

P98 The 4th internal speed Set the 4th speed of internal speed command.

Select the command source of external speed control

P04 Command source selection o
mode and communication control mode.

PO5 Communication command 0~31: select communication given torque command

source selection
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Communication extended Communication given control command, such as
P281
control word Zero-speed clamp, Homing command etc.
L Communication given control command, such as
P282 Communication control word
Servo-on, Alarm clear etc.
P358: Given Torque 0
P359: Given Torque 1
P358-389 | Given Torque d
P389: Given Torque 31
Output status of servo system, such as homing
P204 Output state
complete, positioning complete etc.
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10 Application functions

Introduction and example of applied functions

10.1 Homing Function

[Function Overview]
The homing function in communication/external position control mode is a positioning

function that the servo searches the origin point of device.

During homing, the motor would not decelerate enough to stop when approaching
original switch, if Z-phase encoder signal is received, the stop position would be more
precise. Advise to use A4N homing function when absolute positioning control are
required.

[Relevant Parameters]

No. Name Description
P59 Homing mode Homing modes (0~20 and 35)
P281 Communication extended Enable Homing command by setting bit7 to 1
control word
Control command source 2: From external DI signal (decided by
P73
selection P75/76/77/78 )
P75~78 DI function register 4~1 Selection of DI function
Select whether to validate the overtravel Inhibit
signal for CCW/CW direction or not.
Overtravel Inhibit input invalid - \ali
P03 0: Valid
setting 1: Invalid
2: The servo alarms any one of the direction
happens overtravel Inhibit.
External input logic level
P72 ) putiog Select the External DI logic level.
selection
P101 The 7th internal speed Set coming back speed during homing process
P102 The 8th internal speed Set creeping speed during homing process
P203 Command status Check homing executing status
P204 Output status Check homing complete status
Torque limitation control output
P8 /P9 4 ) p. Output homing complete signal
selection / Zero-speed detection
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<Note> Please refer to chapter 6.2 Details of Parameterfor details of parameter.

[Mode specification]
There are 21 homing modes for servo, where you can select according to requirements

of accuracy and the practical applications.

Homing
descripton
Mode

1 Refer to both the negative original switch and Z-phase signal mode.

2 Refer to both the positive original switch and Z-phase signal mode.

3 Refer to the negative original switch only

4 Refer to the positive original switch only

5 Refer to Z-phase signal (Homing towards negative direction) only

6 Refer to Z-phase signal (Homing towards positive direction) only

7 Refer to original switch/positive limit switch/Z-phase signal (on the left of the left edge of
the original switch)

8 Refer to original switch/positive limit switch/Z-phase signal (on the right of the left edge
of the original switch)

9 Refer to original switch/positive limit switch/Z-phase signal (on the left of the right edge
of the original switch)

10 Refer to original switch/positive limit switch/Z-phase signal (on the right of the right edge
of the original switch)

1 Refer to original switch/negative limit switch/Z-phase signal (on the right of the right
edge of the original switch)

12 Refer to original switch/negative limit switch/Z-phase signal (on the left of the right edge
of the original switch)

13 Refer to original switch/negative limit switch/Z-phase signal (on the right of the left edge
of the original switch)

14 Refer to original switch/negative limit switch/Z-phase signal (on the left of the left edge of
the original switch)

15 Refer to the negative original switch plus position increment

16 Refer to the positive original switch plus position increment

17 Refer to the homing switch/positive limit switch (on the left edge of homing switch)

18 Refer to the homing switch/positive limit switch (on the right edge of homing switch)

19 Refer to the homing switch/negative limit switch (on the right edge of homing switch)

20 Refer to the homing switch/negative limit switch (on the left edge of homing switch)

35 Set current position as origin
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No matter where the machine located, the original point servo searched is always unique
after the desired device (original switch and positive/negative overtravel inhibit switch)
were well installed. Symbol | in following diagram indicates the mechanical initial

position, “®- represents the original position.

Homing mode 1: Refer to Negative original switch and Z-phase signal

Machine
g I Motion trail of Machine

-
|

Z phase signal

Origin Switch signal

The origin switch located in the negative mechanical direction. The machine moves
towards the origin switch, decelerates to stop after detecting the origin switch, then
reverses to exit the origin switch, finds the next Z phase signal of the motor and records it

as the origin, the motor stops immediately.

Homing mode 2: Refer to positive Homing switch and Z phase signal Homing mode

'mechanical!
slider

Mechanical |
trajectory 1

@)

Z phase signal (

Origin switch signal {

The Homing switch located in the positive mechanical direction. The machine moves
towards the Homing switch, decelerates to stop after detecting the Homing switch, then
reverses to exit the Homing switch, finds the next Z phase signal of the motor and

records it as the Homing, the motor stops immediately.

Homing mode 3: Only refer to Homing mode of negative Homing switch
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echanica
slider
| Mechanical

( | trajectory 1
I— Origin switch signal

The Homing switch located in the negative mechanical direction. The machine moves

towards the Homing switch, decelerates to stop after detecting the Homing switch, and
then reverses to exit the Homing switch. Find and record Homing switch signal falling

edge as the Homing, and the motor stops immediately.

Homing mode 4: Only refer to Homing mode of positive Homing switch

Mechanical
slider
Mechanicall|

trajectory1 | )
Origin switch signalg

The Homing switch located in the positive mechanical direction. The machine moves

towards the Homing switch, decelerates to stop after detecting the Homing switch, and
then reverses to exit the Homing switch. Find and record Homing switch signal falling

edge as the Homing, and the motor stops immediately.

Homing mode 5: Only refer to Homing mode of Z phase signal (negative back to zero)

slider
@ Mechanical
trajectory 1

Z phase signal

The motor moves along the negative direction from the current position and records it as
the Homing when the next Z phase signal is found.

Homing mode 6: Only refer to Homing mode of Z phase signal (positive back to zero)
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Mechanical 5
trajectory 1 @

1

Z phase signal

The motor moves along the positive direction from the current position and records it as

the Homing when the next Z phase signal is found.

Homing mode 7: Refer to Homing mode of Homing switch, Z phase signal and positive

limit (adopt Z phase signal of positive Homing switch left of left edge)

This interval indicates the effective range
of origin switch input detection

slider
L R

Mechanical |
trajectory 1

Start position

| Mechanical trajectory 2

echanical trajectory 3 —>

L. ®=z @

Z phase signal

Origin switch signal

Positive drive
limit signal

As shown in the figure above, the mechanical slider slides in the positive limit direction
(positive direction), and Z in the left position along the left side of the Homing switch

signal, that is, outside the effective range of the Homing switch signal.

When the machine is within the Homing switch range (mechanical motion trajectory 2),
the Homing can be found by directly running in the negative direction. When the machine
is outside the Homing switch (mechanical motion track 1 and 3), the machine runs in a
constant direction (positive direction) toward the limit switch. According to the detected
sequence of the Homing switch and limit switch, find the movement track and the
Homing.

Homing mode 8: Refer to Homing mode of Homing switch, Z phase signal and positive
limit (adopt Z phase signal of positive Homing switch right of left edge)
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This interval indicates the effective range
of origin switch input detection

slider
L R

Mechanical >3
trajectory 1
S!artpo’giuon —| Mechanical trajectory 2

Mechanical trajectory 3 l—j

—s

Origin switch signal ———

Z phase signal

L

Positive range
limit signal

As shown in the figure above, the mechanical slider slides in the positive limit direction
(positive direction), and Z in the left position along the right side of the Homing switch

signal, the effective range of the Homing switch signal.

When the machine is within the Homing switch range (mechanical motion trajectory 2),
the Homing can be found by directly running in the negative direction. When the machine
is outside of the Homing switch (mechanical motion track 1 and 3), the machine runs in a
constant direction (positive direction) toward the limit switch. According to the detected
sequence of the Homing switch and limit switch, find the movement track and the

Homing.

Homing mode 9: Refer to Homing mode of Homing switch, Z phase signal and positive

limit (adopt Z phase signal of positive Homing switch left of right edge)

This interval indicates the effective range
of origin switch input detection

=

Mechanical |

trajectory 1 | )
0y

Start position Mechanical
trajectory 2 @ )
Mechanical traject(o_(yfs‘}——>D

=

Z phase signal ’—
Origin switch signalI—!—
Positive range ’7

limit signal !
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As shown in the figure above, the mechanical slider slides in the positive limit direction
(positive direction), and Z in the right position along the left side of the Homing switch

signal, the effective range of the Homing switch signal.

When the machine is within the Homing switch range (mechanical motion trajectory 2),
the Homing can be found by directly running in the negative direction. When the machine
is outside of the Homing switch (mechanical motion track 1 and 3), the machine runs in a
constant direction (positive direction) toward the limit switch. According to the detected
sequence of the Homing switch and limit switch, find the movement track and the

Homing.

Homing mode 10: Refer to Homing mode of Homing switch, Z phase signal and positive

limit (adopt Z phase signal of positive Homing switch right of right edge)

This interval indicates the effective range
of origin switch input detection

Mechanical
slider

L R

Mechanical |
trajectory 1|
A
Start position
Mechanical }_)_)
trajectory 2

Mechanioaltrajector@

Cle

Z phase signal “
Origin switch signal ﬂi

Positive range
limit signal ’7

As shown in the figure above, the mechanical slider slides in the positive limit direction
(positive direction), and Z in the right position along the right side of the Homing switch

signal, the effective range of the Homing switch signal.

When the machine is within the Homing switch range (mechanical motion trajectory 2),
the Homing can be found by directly running in the negative direction. When the machine
is outside of the Homing switch (mechanical motion track 1 and 3), the machine runs in a
constant direction (positive direction) toward the limit switch. According to the detected
sequence of the Homing switch and limit switch, find the movement track and the

Homing.
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Homing mode 11: Refer to Homing mode of Homing switch, Z phase signal and

negative limit (adopt Z phase signal of positive Homing switch right of right edge)

This interval indicates the effective range
of origin switch input detection

Mechanical
slider

L L R

D Mechanical
< trajectory 1

@ N

Start position

Mechanical }_)_>@
trajectory 2

<—<—| Mechanical trajectory 3
Z phase signal

Origin switch signal 7—L7
Reverse range |
limit signal
As shown in the figure above, the mechanical slider slides in the negative limit direction

(negative direction), and Z in the right position along the right side of the Homing switch

signal, outside of the effective range of the Homing switch signal.

—

When the machine is within the Homing switch range (mechanical motion trajectory 2),
the Homing can be found by directly running in the negative direction. When the machine
is outside of the Homing switch (mechanical motion track 1 and 3), the machine runs in a
constant direction (positive direction) toward the limit switch. According to the detected
sequence of the Homing switch and limit switch, find the movement track and the

Homing.

Homing mode 12: Refer to Homing mode of Homing switch, Z phase signal and

negative limit (adopt Z phase signal of positive Homing switch left of right edge).
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This interval indicates the effective range
of origin switch input detection

@
Mechanical
trajectory2|_

@

(“{ Mechanical trajectory 3
@&D
[

Mechanical
trajectory 1

Start position

Z phase signal

Origin switch signal

Reverse range
limit signal j

As shown in the figure above, the mechanical slider slides in the negative limit direction
(negative direction), and Z in the right position along the right side of the Homing switch

signal, inside of the effective range of the Homing switch signal.

When the machine is within the Homing switch range (mechanical motion trajectory 2),
the Homing can be found by directly running in the positive direction. When the machine
is outside of the Homing switch (mechanical motion track 1 and 3), the machine runs in a
constant direction (negative direction) toward the limit switch. According to the detected
sequence of the Homing switch and limit switch, find the movement track and the

Homing.

Homing mode 13: Refer to Homing mode of Homing switch, Z phase signal and

negative limit (adopt Z phase signal of positive Homing switch right of left edge).
This interval indicates the effective range
of origin switch input detection

Mechanical
slider

R
| Mechanical
g trajectory 1
—>
|Mecranical Start position
Q trajectory 2
—>
C—(—{ Mechanical trajectory 3
Z phase signal —‘
Origin switch signal —
Reverse range |
limit signal
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As shown in the figure above, the mechanical slider slides in the negative limit direction
(negative direction), and Z in the left position along the right side of the Homing switch

signal, inside of the effective range of the Homing switch signal.

When the machine is within the Homing switch range (mechanical motion trajectory 2),
the Homing can be found by directly running in the negative direction. When the machine
is outside of the Homing switch (mechanical motion track 1 and 3), the machine runs in a
constant direction (negative direction) toward the limit switch. According to the detected
sequence of the Homing switch and limit switch, find the movement track and the

Homing.

Homing mode 14: Refer to Homing mode of Homing switch, Z phase signal and

negative limit (adopt Z phase signal of positive Homing switch left of left edge).

This interval indicates the effective range
of origin switch input detection

Meclb]:nical
SI er L R i

—
(i —s | Mechanical

| trajectory 1
Mechajnical
! trajectory 2
(—<—{ Mechdnical trajectory'3

5

Start position

P
Z phase signal (
Origin switch signal g —
Reverserange | |
limit signal

As shown in the figure above, the mechanical slider slides in the negative limit direction
(negative direction), and Z in the left position along the left side of the Homing switch

signal, inside of the effective range of the Homing switch signal.

When the machine is within the Homing switch range (mechanical motion trajectory 2),
the Homing can be found by directly running in the negative direction. When the machine
is outside of the Homing switch (mechanical motion track 1 and 3), the machine runs in a
constant direction (negative direction) toward the limit switch. According to the detected

sequence of the Homing switch and limit switch, find the movement track and the origin.
Homing mode15: Refer to the negative original switch plus position increment.
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Mechanical
T ' slider

@imzs P128 o | Mechanical
: | trajectory 1

(@

Origin switch signal

For positive P128, the mechanical slider moves as thegiven position of
P128 in positive direction, while in negative direction for negative P128

Original switch is located in the negative direction of the machine. The machine is
moving in the direction of original switch, as the original switch is detected, it continues to
finish the position increment of P128 (Running speed set by P97), the homing complete
signal would be outputted after P128 has been finished. If disable the “homing

command”, the P216 (User Position Coordinates) will be reset.
Homing mode 16: Refer to the positive original switch plus position increment

Mechanical
slider

Mechanicall pL 128, P128
trajectory 1| ' :

Origin switch signal

For positive P128, the mechanical slider moves as thegiven position of
P128 in positive direction, while in negative direction for negative P128

Original switch is located in the positive direction of the machine. The machine is moving
in the direction of original switch, as the original switch is detected, it continues to finish
the position increment of P128 (Running speed set by P97), the homing complete signal
would be outputted after P128 has been finished. If disable the “homing command”, the

P216 (User Position Coordinates) will be reset.

Homing mode 17: Refer to the homing switch/positive limit switch (on the left edge of

homing switch)
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This interval indicates the effective range
of origin switch input detection

Mechanical
slider

== R

Mechanical ; ;
trajectory 1 :

<—@<—<Mechanical trajectory 2

Metchanical trajectory 3 |—>—)

17

Origin switch signal

Positive drive
limit signal

If the starting position of mechanical slider is out of the origin switch range, the initial
motion mode is forward. If the initial position is within the range, the origin is considered

to be found when it encounters the descending edge of the origin switch.

Homing mode 18: Refer to the homing switch/positive limit switch (on the right edge of
homing switch)

This interval indicates the effective range
of origin switch input detection

Mechanical
slider

L R_|

Mechanical I @_>

trajectory 1 1
Mechanical trajectory 2

Mechanical trajectjory 3 }—)D
(5:1‘8

Origin switch signal

Positive drive
limit signal

If the starting position of mechanical slider is out of the origin switch range, the initial

motion mode is forward. If the initial position is within the range, it is considered to find

the origin when it encounters the descending edge of the origin switch.

Homing mode 19: Refer to the homing switch/negative limit switch (on the right edge of
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homing switch).
This interval indicates the effective range
of origin swjtch input detection

Mechanical
slider

L R
Mechanical
trajectory 1
| 19
Mechanical trajectory 2 19—

(—<—{ I\E(Iechanical trajectory 3
19—

Origin switch signal—:_!—\—

Negative drive limit signal

If the starting position of mechanical slider is out of the origin switch range, the initial
motion is negative. If the initial position is within the range, it is considered to find the

origin when it encounters the descending edge of the origin switch.

Homing mode 20: Refer to the homing switch/negative limit switch (on the left edge of
homing switch)

This interval indicates the effective range
of origin switch input detection

Mechanical
slider g

| L R

10 |Mechanica|
2:‘ | trajectory 1
Mechahical trajectory 2

Q(_{ Mecjhanical trajectary 3

Origin switch signal
Negative drive limit signal

If the starting position of mechanical slider is out of the origin switch range, the initial
motion is negative. If the initial position is within the range, it moves in the negative
direction. The origin is considered to be found when the descent edge of the origin switch
is encountered.
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Homing mode 35: Set current position as origin

Mechanical
slider

Mechanical trajectory

Motor remains stop in current position where homing complete when signal is given.
[Examples]
There are two examples below to introduce homing function in communication and

external control mode.

Example 1 Applying Homing function in communication position control mode, please

follow these steps:

Step 1: Select homing mode
Select homing mode by setting P59, for this example, use mode 7~14.

Step 2: Set overtravel inhibit function
As we Chosen mode 7~14 via P59, the overtravel inhibit function must be effective, that
P03 (Overtravel Inhibit input invalid setting) is set to 0.

Step 3: Selection of PIN configuration
Set P73 to 0 which means the control command selection comes from P281

Step 4: Selection of external input logic level
Select the effective level for input signal by P72 (External input logic level):

Param Bit Function Value of Bit Effective way

External input disconnect is

)
2 CCW Overtravel Inhibit valid

External input conduction is
valid

External input disconnect is

valid

P72 3 CW Overtravel Inhibit
External input conduction is

valid

External input conduction is

valid

1" Original switch input

External input disconnect is

valid
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Step 5: Set homing speed

During homing process, the coming-back speed for searching origin switch is decided by
P101 (the 7th internal speed), and the creep speed for searching Z-phase signal is
decided by P102 (the 8th internal speed).

Remark: Please set coming back speed and creep speed lower so as to ensure
successful homing operation.

Step 6: Enable servo
P16 = 1 or P282_Bit0 = 1 to enable servo.

Remark: Please enable servo before homing.

Step 7: Enable homing command
Set P281_bit7 to 1 to enable homing function.

Step 8: Check whether the homing function is effective
R203_Bit7 would be set to 1 when it is valid.

Step 9: Check whether homing function is completed
R204_Bit10 would be set to 1 when homing is completed.

Step 10: Output homing complete signal
Set P08() or P09 to 6 to output the homing complete signal.
<Remark> Please set homing command to 0 after homing complete, so that the servo

works properly.

Example 2 Applying Homing function in external position control mode, please follow
these steps:

Step 1: Select homing mode
Select homing mode by setting P59, for this example, use mode 1.

Step 2: Select control command source
Select MagicWorks Tuner menu bar “Option” -> “Pin function configuration & simu 10",
then set P73 to 2 so that the PIN allocation method decided by P75\76\77\78.

Step 3: Configure homing command and homing switch signal

Configure DIN1 to “7 Homing CMD” and DIN2 to “11 Homing SW signal” in “Pin function
configuration & simu 10” interface.

Step 4: Configure homing complete signal
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Configure DOUT2 to “1 TLC” in “Pin function configuration & simu IO” interface.

Step 5: Enable servo

Enable servo by PIN 9 of the communication port X2.

Remark: Please enable servo before homing.

Step 6: Write servo

Press “Write Servo” button in “Pin function configuration & simu 10” interface when DIN1
and DIN2 were configured. The servo would slow to back and stall at the first rising edge

of Z-phase signal.

Step 7: Read servo
Press “Read Servo” button in “Pin function configuration & simu 10" interface when

DOUT2 was configured to output the homing complete signal.

<Remark> After the homing function complete, reset the homing command so the servo

would run normally.

10.2 Internal Multi-Position/Speed/Torque Control

[Function Overview]

Multi control under communication control mode means: Set multi given position / speed
/ torque control parameters (16 given position / speed / torque params at most) via upper
controller, and switch between different sections (Position/speed/torque) by several
external DI, then the driver run according to the settings.

Since servo is controlled by its internal params, there is no need to install upper
controller that with external pulse or analog output but need to cooperate external DI

signal with communication functions to achieve flexible multi-control.

[Relevant Parameters]

No. Name Description
P01 Control mode setup 6~11: Communication control mode
. 4: The command source of communication control
P04 Command source selection )
mode is selected by INTSPD1~INTSPDA4.
P71 Communication position Bit0:
control method 0: Absolute position, 1: Relative position
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No. Name Description

Control command source Select pin allocation method and control command
selection source.

P73

16#08: Command selection 4
16#0E: Command selection 3

Digital input multiplexing 16#0D: Command selection 2
P75-78 function register 4~1 16#0C: Command selection 1
16#06: Start signal of Multi-position/speed/torque
command
P97 The 3rd internal speed Executing speed in communication position mode
P282 Communication control word | Bit0: 1: Servo is enabled, 0: Servo is disabled.

P290: Given Position 0

P292: Given Position 1
P290-320 Given Position

P320: Given Position 15
P324: Given Speed 0
P325: Given Speed 1

P324-355 Given Speed

P355: Given Speed 31
P358: Given Torque 0
P359: Given Torque 1

P358-389 Given Torque

P389: Given Torque 31

P203 Command Status Check the executing status of multiple commands

[Example]

Here is the example of operation of internal absolute multi-position control mode.

Step 1: Select control mode
Set P01 to 6 (communication position control), save the setting to EEPROM and restart

the servo to validate the setting.

Step 2: command source selection from DI
P04 = 4, given command source is determined by INTSPD1~INTSPDA4.
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Control the internal instruction pin input . . .
. . Given instruction source
of the signal terminal
Internal Internal Internal Internal
. . . . . . . . Communication | Communication | Communication
instruction | instruction | instruction | instruction I
position mode speed mode torque Mode
switch 4 switch 3 switch 2 switch 1
0 0 0 0 given position 0 given speed 0 given torque 0
(P290) (P324) (P358)
0 0 0 1 given position 1 given speed 1 given torque 1
(P292) (P325) (P359)
0 0 1 0 given position 2 given speed 2 given torque 2
(P294) (P326) (P360)
0 0 1 1 given position 3 given speed 3 given torque 3
(P296) (P327) (P361)
0 1 0 0 given position 4 given speed 4 given torque 4
(P298) (P328) (P362)
0 1 0 1 given position 5 given speed 5 given torque 5
(P300) (P329) (P363)
0 1 1 0 given position 6 given speed 6 given torque 6
(P302) (P330) (P364)
0 1 1 1 given position 7 given speed 7 given torque 7
(P304) (P331) (P365)
1 0 0 0 given position 8 given speed 8 given torque 8
(P306) (P332) (P366)
1 0 0 1 given position 9 given speed 9 given torque 9
(P308) (P333) (P367)
- i
1 0 1 0 given 1p(;>3| on given speed 10 | given torque 10
(P310) (P334) (P368)
- i
1 0 1 1 given :);)SI on given speed 11 given torque 11
P P
(P312) (P335) (P369)
- i
1 1 0 0 given :);SI on given speed 12 | given torque 12
(P336) (P370)
(P314)
- i
1 1 0 1 given $§S| on given speed 13 | given torque 13
(P337) (P371)
(P316)
- i
1 1 1 0 given f:SI on given speed 14 | given torque 14
(P338) (P372)
(P318)
- i
1 1 1 1 given 1p508| on given speed 15 | given torque 15
(P339 (P373)
(P320)

<remark> A"0" means invalid and "1" means valid.
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Step 3: Multi-position (Absolute position control mode)
Absolute position control: Set P71_Bit0 to 0.

Step 4: Set DI allocation method
P73= 2, external DI PIN allocation method is up to P75/76/77/78.

Step 5: Allocate external PIN functions
Configure DIN1~DIN5 to 16#0C (Command selection 1), 16#0D (Command selection 2),
16#0E (Command selection 3), 16#08 (Command selection 4) and 16#06 (Start signal of

multi-position/ speed/ torque command). Refer to chapter 5.2.4 Configuration of PIN and

Analog 10 for details.

Step 6: Enable the servo
P16=1 or P282_Bit0=1 to enable servo would be enabled.

Step 7: Set absolute multi-position
P290 (Given position 0)~P320 (Given position 15)

Step 8: Select position command source by setting PIN value
Set DIN4~DIN1 (Command selection 4~1) to 0101 where the given position is P300

(Given position 5).

Step 9: Trigger the rising edge of DIN5 (start signal)
DIN5 changes from 0 to 1 (Monitor the value of P203_Bit6: from 0 to 1) to trigger

operation, so servo would run to P300 with the speed of P97.

Step 10: Repeat step 8 & 9
First modify command source, and then generate rising edge of start signal to activate

multi-position command.

Q Notice

L] If you do not have many options and do not occupy all pins, please select the lower pin. For
example, you only need to select 2 pins. Please select Internal Command Switching 1 and
Internal Command Switching 2.

L] communication multi-segment position control, acceleration time (P113), deceleration time
(P114) and the third internal speed (P97) for the selection of each segment of the position are
effective, if you need to change the value of these parameters in a segment of the position value,
must be set before triggering the segment of the position through communication.

[] The difference between absolute position and relative position: the absolute position is the
distance calculated from the origin (if there is no back-to-original operation, the default power-on

position is the origin), and the relative position is the distance from the current position. For
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example, if the current position is 10000 and the target position is 25000, if absolute position
control is used, the given position is 25000. If relative position control is used, given a position of
15000, the actual running position will be 15000+10000=25000.

In the multi-stage position control, if the next position instruction is triggered before the
completion of positioning, the servo will directly run according to the new given position; If the
position of the upper segment is required to be completed before the position of the lower
segment can be run, the user can pick up the P204 signal to complete the position, and then
trigger the instruction of the position of the lower segment through the start signal after the
position is completed.

Multi-segment communication location, speed and torque instruction parameters can be saved to
EEPROM, if necessary, write EEPROM operation should be performed.

When P4 is 4, the communication speed mode and the communication torque mode are also
selected by the pins (communication speed mode: P324~P339, communication torque mode:
P358-P373), and the starting signal rising edge must be generated to trigger the update
instruction.

10.3 Special position control mode

[Function Overview]

Special position mode is a special mode servo uses to switch between position mode

and speed mode by C-MODE (Mode switch signal) or DIR (External switch signal).

[Relevant Parameters]

No. Name Description
Control mode
PO1 13: Special speed position mode
selection
Check the positioning completion signal through bit2 to detect
P204 | Output status whether the positioning of p284 or P286 is completed. If bit2 = 1,
the positioning is completed.
P205 | Input 1O signal state | Input effective DIR signal when Bit14=1.
Increment of Given | When switching to position mode, the number of pulses of servo
P274
Position given position increment.
Pulse filter value setting register for special speed position mode.
After the system switches from position mode to speed mode,
P284 Pulse filter 1 P284 (pulse filter value 1) is executed. When the output pulse
value of the system reaches P284 (pulse filter value 1), the
external switching signal is detected.
P86 Pulse filter 2 Pulse filter value setting register for special speed position mode.
In speed mode, after the external switch signal is detected for the
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first time, P286 (pulse filter value 2) is executed. When the output
pulse value of the system reaches P286 (pulse filter value 2), the
external switch signal is detected again, and the system switches
from speed mode to position mode.

P288

Pulse Alarm

Pulse filter value setting register for special speed position mode.
In the speed mode, if the external switch signal cannot be detected
all the time, and the pulse increment output by the system reaches
the pulse alarm value, an error will be reported to stop the

machine.

[Value description]

No.

Value of

P284/286/288

Description

P284=0 & P286=0

In speed mode, the first rising edge of the DIR signal detected
switches directly to position mode, and then the servo moves forward

the set distance according to P274 (given position increment).

P284=0 & P286#0

In speed mode, when the first rising edge of the DIR signal is
detected, P286 (pulse filter value 2) is executed. After the pulse value
reaches P286 (pulse filter value 2), the DIR signal is detected again.
When the first falling edge of the DIR signal is detected, the servo
switches to position mode and moves forward according to p274

(given position increment). .

P284#0 & P286=0

In the speed mode, when the pulse value reaches p284 (pulse filter
value 1), the DIR signal is detected. When the first rising edge of the
DIR signal is detected, the servo switches to the position mode and
moves forward according to the set distance of p274 (given position

increment).
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Value of
No.
P284/286/288

Description

4 P284#0 & P286#0

In the speed mode, the DIR signal is detected after the pulse value
reaches P284 (pulse filtering value 1). When the first rising edge of
the DIR signal is detected, the servo executes P286 (pulse filtering
value 2). After the pulse value reaches P286 (pulse filtering value 2),
the DIR signal is detected again. The servo switches to the
communication position mode and moves forward the set distance

according to P274 (given position increment).

In speed mode, the DIR signal will be detected after the pulse value

reaches P284 (pulse filtering value 1). If the DIR signal cannot be

5 P288#0 detected all the time, and the pulse increment output by the system
reaches P288 (pulse alarm value), an error will be reported and the
machine will stop.

When the alarm function is turned off, the DIR signal cannot be

6 P288=0

detected and the system will not alarm.

Please refer to diagram below for modes in special speed-position:

Explication 1 (P284=0 & P286=0)

When the C-mode signal is detected, the servo immediately switches from the

communication position mode to the speed mode. When the first rising edge of the dir

signal is detected, it directly switches to the position mode, and then the servo moves

forward according to the set distance of p274 (given position increment).

DIR

Control mode:

Servo position:

signalis invalidin this range

|
Position i Speed | Position
+—> <

Explication 2 (P284=0 & P286+#0)
When the C-MODE signal is detected, the servo will immediately switch from the

-198-



A4N series AC servo driver user manual Applied functions

communication position MODE to the speed MODE. At this time, P286 (pulse filtering
value 2) will be executed when the first rising edge of the DIR signal is detected. When
the pulse value reaches P286 (pulse filtering value 2), the DIR signal will be detected
again. The servo switches to position mode and moves forward the set distance

according to P274 (given position increment).

DIR signalis invalid in this range Switch to position mode at the first
falling edge of DIR after P286 has
pemsmsmessessesnenaee been finished.

(@]
<
O
O
i
SR IS N

I

I

I

I

I

I

i
Lo__
I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

! i
e ! I e
Control mode: Posmon:!< Speed :51 Position
! ]
I
: —P286—H —P274—
Servo position: PV1 PV2 PV3 PV4 PV5

Explication 3 (P284#0 & P286=0)

When C - MODE signal is detected, the servo immediately from the communication
position MODE switch to speed MODE, the MODE of the pulse value reached P284
began after testing DIR (pulse filtering value 1) signals, when the first rising edge DIR
signals, and servo position switch to the MODE in accordance with P274 (a given
position increment) forward setting distance.

DIR signalis invalid in this range

1 1
1 1
iti 1 g

Control mode: _osition §i< Speed P Position

1 1

1 1

[—P284—H [«—— P274 —¥
Servo position: PV1 PV2PV3 PV4

Explication 4 (P284#0 & P286#0)
When the C-MODE signal is detected, the servo immediately switches from the
communication position MODE to the speed MODE, in which the pulse value reaches

P284 (pulse filtering value 1) and begins to detect the DIR signal. When the first rising
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edge of the DIR signal is detected, the servo executes P286 (pulse filtering value 2).
When the pulse value reaches P286 (pulse filtering value 2), the DIR signal is detected
again. When the first falling edge of the DIR signal is detected, the servo switches to the
communication position mode and moves forward the set distance according to P274

(given position increment).

DIR signalis invalid in this range

Switch to position mode at the first
N falling edge of DIR after P286 has
v Vv been finished.

(@]
<
O
O
m
‘ E

i

1
1
1
1
1

i

PR I

1

1

1

1

1

1

1

1

1

1

i
P
1

1

1

1

1

1

1

1

1

1

1

1

1

I
ition | i "
Control mode: POS”'O”#L Speed e Position
i i
[«—P284— «—P286—»  «—P274—H
Servo position: PV1 PV2 PV3 PV4 PV5

Explication 5 (P284#0 & P288#0)

When the C-MODE signal is detected, the servo will immediately switch from the
communication position MODE to the speed MODE, and the DIR signal will be detected
after the pulse value in this MODE reaches P284 (pulse filtering value 1). If the DIR
signal cannot be detected all the time and the pulse increment output by the system
reaches P288 (pulse alarm value), an error will be reported and the machine will stop.

DIR:

C—MODE:4|_|_|_[ ______________________________

1 []
1 1
. ! 1 |
Control mode: Posmonti: Speed i i
I 1 1

1

Servo position: PV1 PV2 PV3

[Terminal setting]

The trigger signal of the special speed position mode must come from the external
sensor input and needs a fast response, so the signal input of the special speed position
mode contact switch sensor is not the ordinary digital input, but the direction input pin of
the multiplexed pulse. That is, DIR+ — No. 37 pin and DIR- — No. 39 pin of the control
signal terminal (when P01 is set to 13, the pin function is automatically switched to trigger
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signal input without configuring other reuse parameters). When the DIR+/- input is valid
through P205_BIT14, the servo will generate an interrupt signal and act according to the

set trajectory.

[Example]
Here takes “Explication 4” as an example to illustrate the operations in special speed

position mode.

Step 1: Select control mode
P01 =13(special speed position mode), save the setting to EEPROM and restart the

servo to validate the setting.

Step 2: Detect C-MODE signal (Mode switching signal)

Servo switch to speed mode while C-MODE is detected, and mark position as PV1,
when the new position PV2 reaches the pulses requirement (|PV2 - PV1| > P284), start
to detect external switch signal.

<Remark>

e Check C-MODE signal status via R203_Bit4;

e Check whether P284 or P286 has completed the positioning via R204_Bit2.

Step 3: Detect DIR signal (External switch signal)

Mark the position as PV3 when the rising edge of DIR signal was detected, then servo
continue to detect DIR signal, mark position as PV4 when the first falling edge of DIR
signal was detected. If |PV4 - PV3| > P286, servo would switch to position mode, where

the position mark as PV5, then it will run in given distance of P274.
<Note> Check DIR signal via R205_Bit14.

Step 4: Detect C-MODE signal (Mode switching signal)
System switches to speed mode when the rising edge of C-MODE signal was detected.

<Note> If external switch signal cannot be detected all the time in speed mode, and the
output pulses reach the number of alarm, the servo will stop and alarm, then you can
clear the error by “Alarm clear” function to restore to position mode. If set the value of
P288 to 0, the alarm function would be shut off.
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Alarms and protections

11 Alarms and Protections
Introduction of alarm and protection

Electric start fault handling:

Fault
Startup ) .
phenomen cause Confirmation method
process
on
1. After unplugging x1, X2 and X3, the fault still
1.Control power .
Servo exists.
. supply voltage
Turn on display i 2. Measure the AC voltage of control power
ailure
control power | panel does interface.
not lightup | 2.Servo driver
failure
P001 is to configure servo control mode
parameters, P201 is to display the current control
mode of the servo;
1. Check P203_BITO. If it is 0, then the servo is not
in the enabled state.
2. Check P203_BITO. If 0, then the servo is not in
1.Servo enable enabled state. In communication control mode,
signal invalid please check whether the parameter of P282 is 1.
3. When the servo parameter P16 is 1, it is the
power on and enable function of the servo, and the
The servo ) L o
field application can depend on whether it is used or
motor shaft
S ble | isin free ot
ervo ena
. 4. When CIA402 axis is controlled, please check
runnin
9 whether the enabling instruction is normal.
state

2.Parameter
setting error

1. When the servo parameter P72_BITO is set to 0,
the external control mode needs to be enabled by
external DI, and the communication control mode
needs to be enabled by the communication control
word P282;

2. When the servo parameter P72_BITO is set to 1,
any control mode needs to be enabled by external
DI, and the communication control mode also needs
to be enabled by the communication control word
P282.
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Startup
process

Fault
phenomen
on

cause

Confirmation method

Input
command

Servo
motor does
not operate

1.Servo command
is0

When in the external position control mode, check
the value of the servo command position P212. If O,
no pulse signal is received. Please check:

1. Input mode of instruction pulse, P81, to check
whether the set pulse mode is the same as the
actual one;

2. Command status P203_BIT8, check whether the
command pulse input ban function is valid.

External speed/torque analog control mode:

1. Check the input values of servo analog quantity
P207 and P208 to see whether the received analog
quantity signal is normal;

2. Check whether there is any problem in setting the
proportion coefficient of P92 and P117 analog
quantity instructions;

3. Check P203_BIT5 to see whether the zero-speed
clamp function is effective;

When in communication control mode, check
whether the given communication command is
correct, given position P290~P320/ given speed
P324~P355/ given torque P358-P389.

Check the instruction source parameters P4 and P5
to see if the command selected at run time is
correct.

Servo
motor
reversal

1.Reverse
instruction

1. Check the instruction source parameters P4 and
P5 to see if the command selected at run time is
correct.

2. External speed control mode, check the P93
speed instruction logic inverse.

3. External torque control mode, check P118 torque
instruction logic inversion.

4. Communication position control mode, check the
positive direction selection of motor operation under
P90 communication mode.

The A4N driver has the following protection functions. When an exception occurs, the

display panel will display the current alarm code of different types.

The current alarm code can be viewed through the P202 parameter (error type).

Combined with the alarm type described in the following table, you can quickly identify
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the cause of the fault and deal with the fault in time.

Fault handling at runtime:

Fault code

cause

Confirmation method

measures

1.The main circuit
power supply is
unstable or power
down

2.instantaneous power

Measure whether the main power circuit
cable meets the following specifications:
220V driver—220VAC+10%

380V driver—380V~440V+10%

Improve power supply
capacity to ensure stable|
power supply

loss
001 I N
Under ncrease the power
voltage 3.Power supply voltage|Bus voltage value can monitor P226 supply capacity and
drops during operation |parameters, undervoltage threshold:<200V |increase the power
supply cable
Ensure that the power supply voltage and
. . circuit are normal. Observe that the .
4.Servo drive failure . |Replace servo driver
parameter value of P226 of the servo driver|
is close to 0, and the driver fails
L Measure the main power loop cables to
1.the main circuit . L .
. |meet the following specifications: Adjust the power supply
power supply voltage is . P
oo high 220V driver -- 220VAC+10% to the specification range|
00 hi
9 380V driver -- 380V ~ 440V+10%
Check whether the brake resistance wiring
. Connected cables
2.The energy can not [is well connected
be released during the |Measure the brake resistance value to see . .
. . . Replace the resistor with
deceleration process [if it is too high to cause slow energy
a smaller value
002 release
overpressur Check the brake circuit, use the
e

3.Servo drive failure

multimeter's diode tap, the red meter pen
point RB1, the black meter pen point bus
output "DCN", measure whether the
continuing diode of the brake pipe is good,
the multimeter display at about 0.4V is
normal, short circuit or open circuit means
damage. (Dangerous Note: Please do this
after half an hour of power off or when the
bus capacitor has no voltage

Replace servo driver
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Fault code cause Confirmation method measures
lug th t I Itimet
1.Motor UVW cable Unplug the motor cable, use a multimeter Connect the motor wire
- to measure whether UVW two short
short circuit o ) correctly
circuit, wiring whether there is a burr
Unplug the motor cable and use a Connect the motor wire
2.Short circuit multimeter to measure whether there is a |properly. If there is a short
between motor UVW |short circuit between UVW and the earth [circuit between UVW and
cable and ground (PE) and whether there is a burr in the PE, the drive may have
wiring been damaged
Unplug the motor cable and measure
. whether the resistance value between two|Unbalance is replaced by
3.Motor is burnt out )
003 resistance values of UVW of the motor the motor
cable is balanced
X Over
i Check the driver model and motor model
ourren to check whether the motor vibration is
4.The gain setting is [serious and the noise is large during the
unreasonable and the |starting and running process; You can Adjust gain parameters
motor oscillates also view the actual torque or current loop
curve through MagicWorks Tuner,
COTRUST's upper computer software
5.The servo driver If it does not match,
does not match the  |check the driver model and motor model |replace it with a matching
motor one
Unplug the motor UVW cable and repower|
6.Servo drive failure P u_g . pow Replace drive
the drive to report failure
| th li
1.Ambient . . mpr9ye © coo |n.g
. Measure ambient temperature, air condition of the drive and
temperature is too . . .
high circulation reduce the ambient
9 temperature
Fans are only available for drives above
2.The fan is broken  |750W, and whether the fans operate when|Replace drive
powered on
3. The installation
direction and servo  |Confirm whether the installation is Install according to
004 interval are reasonable installation standards
. |unreasonable
Hoverheatin 1. Check whether th ter P138 h
i . Chec ether the parameter as| ..
g 4, servo modified v P If it must be overloaded for|

overload level, long
time overload
operation

been modified;

2. Check the actual torque parameters of
P224 in operation to confirm whether the
operation has been overloaded

a long time, please
replace the servo driver
with more power

5. After overload
alarm, it will be
removed and continue
to run

Check the fault history: parameters
P140~P149, whether overload alarm

Change method of use

6.Servo drive failure

Power off 10 minutes after the power

again still report the fault

Replace drive
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Fault code cause Confirmation method measures
o - Rewire as per the correct
1.Encoder wiring error (Check the encoder cable wiring .
definition

Check whether the connection terminal
2,The encoder cable is |between the servo end and the encoder |Reconnect properly and
loose. at the motor end is firm, and whether it |make sure it is tight

will be loosened due to vibration.

006 1. If you replace the cable,

Check the servo parameters P398 and

%2500 - . . you can choose our
3.Encoder Z is P399. If the difference between these two .
PPR . . |standard cable first.
. believed to be parameters exceeds 30 for 4 consecutive L
incremental | . . 2. Add magnetic ring on
disturbed times, the Z-phase of the encoder will be )
encoder ! the motor line and encoder|
interfered. . .
feedback line for anti-interference.
error If no failure is reported
. Replace another motor to check if the after the replacement of
4.Motor encoder failure . .
fault is reported. the motor, the motor will
be replaced.
. . . Replace the driver if no
. . Replace another drive to see if the failure| .
5.Drive failure failure is reported after
has been reported.
replacement.
. ) Please connect the battery|
1.When the power is  |When the cable encoder fails, check
. o . o and clear the encoder
off, the battery is not |whether P244_bit6 is 1. Ifitis 1, itis a
battery error, refer to
connected battery error. .
Section 5.4.

Check whether P244_BIT7 is 1, and then|Lower than 3.2V, please
2.The encoder battery |use a multimeter to measure whether the |replace the battery and
voltage is too low voltage at both ends of the battery is remove the encoder

lower than 3.2V. battery warning.

006
, . If the parameter has been
X17 bit y Check the number of continuous i P i
3.the encoder wiring o increased or is 32767,
absolute ) ~  |communication errors of the servo
error or disconnection please check or replace
encoder parameter P390 encoder.
the cable.
feedback
error 1. Check the grounding of

4.The encoder is
disturbed

Check the number of communication
errors of single turn value of servo
parameter P392. If the value is not 0,
there will be interference.

the encoder cable
shielding layer.

2. Comb the wiring
environment or replace the
cable.

3. Add magnetic ring on
the motor line and encoder|
line for anti-interference.
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Fault code

cause

Confirmation method

measures

007
X Excessive
braking rate

1.Poor wiring, falling off|
or broken wire of
external brake
resistance.

When connecting external braking
resistance, measure the resistance
between "DCP" and "RB1".

Check the cable first, and
replace the brake resistor
if the cable is OK.

2.The short circuit of
RB1 and Rb2 with
internal brake
resistance is in poor
contact or the brake
resistance is damaged.

Measure the resistance between "DCP"
and "RB2".

Check the short circuit
first. If there is no problem
with the short circuit, use
the external brake resistor
or replace the driver.

3.Main circuit power
supply voltage too
high.

Measure the main power loop cables to
meet the following specifications:

220V driver -- 220VAC+10%

380V driver -- 380V ~ 440V+10%

Adjust the power supply to
the specification.

4.Unreasonable
selection of external
braking resistance.

Aluminum shell resistance is
recommended, 50 ~ 100 ohm resistance
is recommended for 100W ~ 1kW, 30 ~
50 ohm resistance is recommended for
1.5KW ~ 3KW, and 25 ~ 50 ohm
resistance is recommended for 4.5kw ~
7.5kW; P132 value can choose 1 or 2
according to the actual situation.

5.Too much inertia,
frequent deceleration
required.

'You can use the MagicWorks Tuner
upper computer to monitor the speed
curve for confirmation.

Select the external brake
resistor with large capacity
and small resistance
value, P132 value can
choose 1 or 2 according to
the actual situation.

6.Servo drive failure

Replace the drive.

008
overload

1.Wrong sequence or
poor contact of UVW
wire of motor wire

Compare the correct wiring diagram to
see if the wiring at both ends is in good
condition.

Connect with connection
method.

2.Too heavy load,
motor output torque for
a long time over rated
torque use.

Check the actual torque of the servo
parameter P224 to see if it will exceed
1000 for a long time.

Replacement of higher
power drives and motors;
Reduce the load and
increase the acceleration
and deceleration time.

3.Improper gain
adjustment or too rigid.

Obtain whether the motor vibrates and
the noise is abnormal.

Readjust gain

4.Driver and motor
mismatch.

Check the driver and motor model to see
if they match.

Replace it with a matching
one

5.Motor stalling due to
mechanical factor.

Check the P224 parameters, such as the
actual torque value is large but the actual
position is not moving.

Eliminate mechanical
factors

6.Servo drive failure.

Replace the drive
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Fault code cause Confirmation method measures
By MagicWorks Tuner upper computer to
1.Low servo gain, monitor the position curve to see if the . .
- ) Readjust the gain
unable to follow actual position lags too far behind the
instruction position.
2.The pulse input
Decrease pulse
frequency exceeds the [Check whether P86/P87/P88 are
. frequency;Change P86 /
009 maximum speed of the [reasonable.
P87 / P88
Too much |motor
position  [3.Whether the alarm
. . Set reasonable P136
deviation |level (P136) is set too [Check P136.
parameters.
small
. . Correctly connect the
4.Motor line and motor [Test operation can be used to see whether :
. motor wire; replace the
failure the motor rotates normally.
motor.
. . Test operation can be used to see whether .
5.Drive failure Replace drive
the motor rotates normally.
1. Check the parameter settings of P03
and P72.
1.The parameter 2. Check whether the normally open / Change to a reasonable
010 setting is unreasonable|normally closed output signal of limit parameter.
sensor corresponds to P72 parameter
Trip limit .
setting.
alarm
Check the output signal source / drain type
. of the limit sensor, and check whether the |Please connect with the
2.DI wiring error . . .
corresponding input pin connection method|correct method
is correct.
1.The parameter Check whether parameter P139 is set Change to a reasonable
setting is unreasonable|reasonably parameter.
2. Actual motor speed |Monitor the actual motor speed P221 to
011 exceeds the maximum |[see if it exceeds the maximum motor Reduce the speed.
Over-speed [speed speed.
3.Motor line UVW .
. |Please connect with the
phase sequence Check UVW phase sequence of motor line.
Lo correct method.
connection is wrong
012 1.The parameter Check whether parameter P137 is set Change to a reasonable
setting is unreasonable|reasonably. parameter.
Analog input
. . . [2.The actual analog . .
deviation is | . The reasonable range of analog input Reduce the analog input
input voltage is too .
too large voltage is -10V ~ +10V. voltage.

large
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Fault code cause Confirmation method measures
013 Generally, this fault occurs when the
XEEPROM parameters are modified after updating the
. . . . . factory data reset.
read/write firmware or during the operation of saving
error EEPROM.
014 o o
RS485 communication interruption time .
RS485 . Reasonable setting of
L exceeds P12 parameter setting value,
communicati P12 parameters.
alarm.
on abnormal

015 cable connection

Canopen/Et
herCAT
communicati

1.Interference or poor
contact of network

Check whether the servo communication
status p236 is normal

1.Replace the
anti-jamming cable with
better quality, and
recommend to use our
company's supporting
cable.

2.CANopen
communication can diall
the terminal resistor.

on error

disconnect

2.external cause
communication

Abnormal alarm of communication No.15 is
an alarm when communication is
disconnected after communication is
normal. Check whether it is caused by
unplugging network cable or executing
PLC download program.

This situation is normal.
After communication is
restored, remove the
servo alarm.

016
Configuratio Check the P74/P75/P76/78 configuration
1.The parameter . . .
n error of L DI input function parameters for duplication|Change the parameter
setting is unreasonable .
external of functions.
input pins
017 1.Internal Power off and restart the servo. If this

Internal error|
servo.

communication error of

alarm occurs again, please replace the
servo driver.

Replace servo driver

018
Absolute

encoder |1.Motor type mismatch

motor

unmatched

Check whether the motor model is the bus
absolute value encoder motor.

Replace with bus
absolute value encoder
motor
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Fault code cause Confirmation method measures
1. Control mode 13,
P288 pulse alarm Check whether the servo driver parameter
L ) Change the parameter
019 value setting is P288 is set too small.
Pulse error |unreasonable.
2. DIR signal is Check whether the signal input from the  |Normal access to DIR
abnormal. sensor to DIR is norma. signal
. This function is to return to the original
020 1. Z-phase pulse is . . .
. . . |protection function, if the problem appears
Homing |missed when returning |. -
. in the original, please clear the alarm and
error to the original. .
re-execute a return to the original.
1. Bad contact of
. ) Reconnect properly and
three-phase input main [Check power cable contact. L
make sure it is tight
power supply.
022 3. three-phase power . .
. . . . Please adjust according
Main power [supply imbalance or  |Use a multimeter to measure the main .
. to the input power
phase loss [three-phase voltage is [supply voltage. o .
specification of the drive
too low.
. . Make sure the main power input is correct .
3. Servo drive failure . . Replace servo driver
and the drive still alarms.
1. Bad contact of the Reconnect properly and
023 Check power cable contact. L
control power cable. make sure it is tight
Control
. 2. The control power . Please adjust according
power input . Use a multimeter to measure the control .
supply is unstable or to the input power
undervoltage . power supply. b .
the voltage is low. specification of the drive
024

Internal drive

1. Internal servo drive

Ensure that the power input of servo drive
is normal. If it is still unable to contact the

Replace servo driver

power (failure. .
alarm after the factory is restored.
undervoltage
Check whether the phase sequence of the . .
1. UVW phase . Rewire with the correct
. driver UVW output connects to the motor
sequence wiring er. UVW phase sequence
power connector.
2. Wrong type of motor . . .
Check whether the driver model matches |Replace with a matching
025 encoder or wrong
. the motor model. one
Motor  |Wiring.
runaway (3, the encoder cable  [Check whether the encoder cable wiring  [Resolder or replace
alarm wiring error. definition is wrong. cables

4. The initial phase
detection error of motor|
rotor is caused by

interference during
power on.

Power off and restart the
servo drive
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Fault code cause Confirmation method measures
026 The EtherCAT . .
L Check the PDO configuration of EtherCAT
PDO communication L . . . Change the PDO
. . . . communication to see if there is an object . .
configuration|configuration PDO L configuration
T dictionary or data length error.
error data is incorrect
If the parameter has
1.The encoder wiring [Check the number of continuous been increased or is
error or disconnection |communication errors of the servo P390. 32767, please check or
replace the cable
1. Check the grounding
of the encoder cable
shielding layer.
Check the number of communication errors|2. Comb the wiring
7 2.The encoder is of single turn value of servo parameter environment or replace
0 disturbed. P392. If the value is not 0, there will be the cable.
Encoder . —
interference. 3. Add magnetic ring on
communicati -
the motor line and
on error )
encoder line for
anti-interference.
If no failure is reported
. Replace another motor to check if the fault |after the replacement of
3.Motor encoder failure|. .
is reported. the motor, the motor will
be replaced.
. . . Replace the driver if no
. . Replace another drive to see if the failure . .
4.Servo drive failure failure is reported after
has been reported.
replacement.
1.motor line UVW . Reconnect properly and
. Check the UVW wiring. o
contact is poor. make sure it is tight
028
2.UVW output of the . .
UVW output| . Replace drive. Replace drive
driver is damaged.
phase
o 3.Motor UVW
missing . Check the UVW connector at the motor
connector or internal Replace the motor
end, or change the motor to test.
damage.
1.The actual current L
. 1.Reduce the torque limit
030 output by the driver to o
2.Reduce the rigidity
Software [the motor exceeds the

over current

over-current point

specified by the driver.

3.Check the UVW phase
sequence
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Q Notice

1) Alarm codes marked with > cannot be cleared with A-CLR (Alarm Clear Input) or

communication control word but can be cleared by restarting.

2) When overload alarm is triggered, clear it after 10 seconds or longer.

3) The servo driver will record the recently ten alarm histories after alarm, and store the records
into EEPROM automatically.

4) After alarms occur, servo driver stop running, and the current is cut-off where motor enter free

coasting status, meanwhile the ALM servo alarm output of control signal is shut-off.
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12 Gain Adjustment

Adjustment of performance gain parameters

The servo gain parameters, which need to be adjusted in the process of debugging, will
directly affect the performance of the system. The user can also adjust the servo gain
parameter, whose factory default is stable, according to the needs of the field mechanical
system to further improve the system performance.

The gain parameters of the servo affect each other, so it is recommended that engineers
with professional knowledge to adjust the gain parameters to ensure that the servo motor

operation with high performance.

12.1 Control block diagram of A4N series servo driver system

At position control Atspeed control

Machine

B
: Current ! Servomotor
Position ! Torque detection | -
command " 1 command o H
Position :

Control

Speed feedback signal

Encoder
feedback

Position feedback signal .
interface

Encoder

1. The gain of current loop (P18)
The larger gain of current loop you set, the higher gain and better response you can

obtain. The inner current loop must equip with high response to obtain better servo
performance.

2. The integration time of current loop (P19)
The lower the integration time of current loop you set, the faster integration speed you
can obtain. Current loop requires high responsiveness, the current loop integration time

should be set as small as possible under the condition of no oscillation and noise.
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3. The gain of speed loop (P21, P28)

Higher the gain of speed loop you set, higher gain and better rigidity you can obtain. Set
the speed loop as high as possible under the condition of no oscillation. In General,
higher speed gain setting accompany with greater load inertia.

Given Tgat [rpal . Feadhack Tngat. [rpm)
1400 — 1400 7000

e s B e = 1200 6000
L

7 1000 5000
U 800 4000

600 3000

400 2000

200 1000

! A\ e e e e e W )

~200 ~1000

=400 -2000

gédg-8888¢¢

~ ~ -800 3000
150 200 250 200 350 00 0 500 S50 s
Contr] Dutpat (%]

Fig 12-1 speed loop curve at high gain of speed loop

Given Tgat [rpal . Feadhack Tngat. [rpm)
1400 — 1400 7000

e s B e = 1200 6000
L

7 1000 5000
U 800 4000

600 3000

400 2000

200 1000

o ']

~200 =1000

=400 -2000

gég-8888§¢¢§

~ ~ -800 3000
150 200 250 200 350 00 0 500 S50 s
Contr] Dutpat (%]

Fig 12-2 peed loop curve at low gain of speed loop

Given Tgat [rpal . Feadhack Tngat. [rpm)
1400 — 1400 7000

N T L

=400 -2000

g dg-8888E8¢E

~ ~ -800 3000
150 200 250 200 350 00 0 500 S50 s
Contr] Dutpat (%]

Fig 12-3 speed loop curve of proper speed loop gain

As can be seen from figure 12-1, 12-2 and 12-3, too much gain of the velocity loop will

lead to overshoot and oscillation, while too little lead to long arrival time of the velocity
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loop and poor system responsiveness. The appropriate speed loop gain can avoid

overshoot and oscillation and with short positioning time.

4. Speed loop integration (P22 and P29)

Lower value you set, faster integration speed you can obtain. According to the given
conditions, set as small as possible to improve the response speed but will also arise
oscillation. So try to set smaller value under the condition without oscillating. In general,

higher load inertia you get, higher speed integration you should set.

EASERA [rpn] " RN [rpn]
1400 1400 14000
1200 1200 12000
1000 A 1000 10000
&00 r a0 a000
600 j 600 6000
400 [ a0 4000
200 I 200 2000
0 0 o
~200 -200  -2000
~400, ~00  -4no0
~B00 -B00  -B000

150 200 250 300 30 400 450 s00 550 [ns1
TERS Pl

Fig 12-4 speed loop curve at low speed loop integration

5. The gain of position loop (P20 and P27)

Higher gain of position loop you set, higher gain and better rigidity you can obtain. With
the same frequency command pulse, the better track ability of position command, the
higher the response speed and the shorter positioning time are, and the hysteresis error

might be small, but easier to cause oscillation after positioning.

Given Ingut (31 Feedback Ingut [p]
8000 8000 16000
£000 €000 12000
eI — S 5000 10000
4000 forien 4000 8000
nitt) / \—‘ i 3000 6000
2000 2000 4000
1000 |- / E - = i - - 1000 2000
0 BT = 0 (]
-1000 + -1000  -2000
2000 i - ~4000
150 200 250 300 350 400 450 500 550 [=s]

Contrl Outyut [rpa)

Fig 12-5 position loop curve at high gain of position loop

-217-


app:ds:integration
app:ds:integration
app:ds:response speed
app:ds:integration
app:ds:integration
app:ds:hysteresis error
app:ds:oscillation

Gain adjustment A4N series AC servo driver user manual

WA (2] : FEEA (2]
8000 8000 3200
7000 00 2800
6000 6000 2400
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_—
e
3000 000 1200
2000 2000 80D
1000 1000 400
o 0 0
-1000 -1000 -400
2000 2000 -800
150 200 250 300 380 400 450 500 550 [n=]
FERIH [rpn]

Fig 12-6 position loop curve at low gain of position loop

aEwA ] g EiRsA (]
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-1000 -1000  -400
-z000 -2000  -G00
150 200 250 300 350 400 450 500 550 [ms]
FERIFH rpn]

Fig 12-7 position loop curve of proper position loop gain
The three schematics above reflect that higher position loop gain will result in vibration
and overshoot, while lower lead to overtime of speed arrival, only proper position loop

gain can complete positioning in a short time and won't cause vibration and overshoot.

6. Speed detection filter (P23 and P30)
The parameter is used to select the type of speed detection filter. Higher value you set,

better noise restraint ability you can get, but the response speed will be slower.

7. The time constant of torque filter (P24 and P31)
There may be torque covibration and noise in some occasions, where you should
increase the time constant of primary delay filter behind torque command to restrain such

vibration.

8. Speed feedforward (P25)

Speed feedforward a compensation to shorten the positioning response time in position
control mode. Higher value with smaller positional deviation and better response, while
too high may cause vibration and unstable system position, which will result in

over-speed alarm
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9. Speed feedforward filtering time constant (P26)
If the operation noise increased due to too large speed feedforward value, you can set

the time constant of the primary delay filter with speed feedforward to increase this value
to suppress the noise.

10. Inertia ratio (P32)

Set the ratio of load Inertia against rotor (of the motor) inertia. P32= (load inertia/rotor
inertia) x100 [%]. Increasing the value of inertia ratio is equivalent to improve the system
gain, but too large might cause oscillation. When enlarge the load inertia, if mechanical
system contains the factors of oscillation, it may result in mechanical oscillation while

speed integration time does not increase up to a certain extent.

Given Lrgut [rpa) Feedbick Tnpat. [rja)
1000 1000 S000
800 800 4000
800 600 3000
400 f 400 2000
l / 200 1000

q H\‘ 0 0
=200 ~1000
-400 -400  -2000
-600 -600  -3000
-800 ~600 ~4000
-1000 -1000 5000

100 200 300 400 500 600 700 800 900 [ms]

Contel Outyat (%)

Fig 12-8 speed loop curve of insufficient integration time of increasing the inertia ratio

11. Torque estimator compensation (P503, P504 and P505)
®  Function

As shown in figure 12-9, add to the torque instruction as a compensation by observing
external disturbance torque to reduce the influence of torque disturbance on servo. The
effect is shown in figure 12-11 below.

Disturbance torque

Torque command

Motor

Torque command_ Feedback rev

Torque

P503 gain compensation
P504 filter compensation

P505 dead zone comp ion|

il

Fig 12-9 torque compensation control
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3,600

]

3,000

2,600

2,600

0 500 1,000 1,500 2,000 2,500 3,000
Time [ms]

Fig 12-11 after continuous load torque compensation in speed mode

® Applicable range
Control modes which except torque mode.

[l Notice

When this function is used, the system inertia needs to be identified for using this.
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® Howtouse
How to use
Addr Name
Parameter function Adjustment
Torque The larger the gain, the larger the| P504 remains default while
P503 compensation |compensation output, but the larger noise. P503 enlarges from O till better
output gain compensation reached
The larger the filter, the smaller noise and| After adjustment of P503,
Torque output |[larger lag of the compensation will output.| P504 can be reduced and
P504
filter The smaller the filter, the larger the noise,| P503 can be increased
and the smaller lag of compensation output. | appropriately for better results.
Torque estimator
Torque compensation takes effect when| Increase P505 when P503 and
P505 compensation
velocity error is greater than this value P504 get bad effect.
dead zone

12. Incomplete differential gain of velocity (P508 and P509)

Function

In actual system, the pure differential is easy to cause system oscillation while

incomplete differential can not only reduce the system deviation, but also ensure the

stability of the system. As shown in the following figure, the incomplete differential can

reduce overshoot of velocity feedback in transient state and improve speed stability in

steady state.

E )

121875

121875

3000 o

2012 o

2025 219375

140555 48797

46,8105

s.018

68175

.87

46,8168

s6.816

Fig 12-12 differential gain in closed speed step
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Command speed 0 3000 125 3000 o = 214158 rom

Feedback speed |0 2014 125 3014 o 142229 980867 rom

Fig 12-13 differential gain in opening speed step
® Applicable range

Control modes which except torque mode.

() How to use

How to use

Addr Name
Parameter function Adjustment

Increasing the parameter to reduce the | Increases from O till get a
Velocity differential
P508 velocity overshoot and improve its stability. | better result
antecedent gain

But too large gain will cause speed vibration

13. Torque feedforward (P509 and P510)
®  Function
Torque feedforward can improve the following characteristics in stage of ACC/DCC.
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0

Time [ms]
et || By s | ey | s, | e o i iy || G |
Curve name | Leftvalue [Right value [interval me | max [vin Mean valve [ Variance [unit
Command speed 1746 3000 2016 3000 1746 272292 142270 pm
feedback spesd | 1508 2064 2016 2965 1508 261225 200102 rpm
specd Dvalie 233 36

20433 sea7 2016 20483 5551 112327 3368896407 |%o
FeedbackTorque | 20366 s724 2016 20672 sart 111883 33207e407  |%o
Trasowse |67 13

Fig 12-14 no feedforward

2,000
0
50 100
Time [ms]

Position Loop Parancters | Velosity Loop Parsneters | Current Loop Parameters | Paramster Setting  Cursor and Value Display | Coordimation Adjustnent |
Curve name [ Leftvalue Right value Interval tme | Max [ vin Mean value | Varlance Unit |
Command speed | 1353 3000 306.88 3000 1353 2971.42 204464 rpm
Feedback speed 1258 3000 306.88 3003 1258 2967.59 342007 rem
speed Dvalue |95 0
-21249 5337 306.88 21249 [a12s 5900.43 572237e+06  |%

Feedback Torque | 20863 [s272 306.88 20895 [3042 5896.03 563919e+06  |%o
Trque Dvaue 386 65

Fig 12-15 with feedforward

®  Applicable range

Control modes which except torque mode.

() How to use

feedforward gain
speed feedback.

How to use
Addr Name
Parameter function Adjustment
The larger the gain, the larger the | Increases from 0 till get a
Torque
P509 feedforward, but the larger the noise and | better result.

Time constant of | The time constant of first order low pass | The noise caused
P510

by

torque fiter is used to fiter the torque | increase of P509 can be
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feedforward filter| feedforward output, whose increase | reduced by enlarge P510

helps to reduce the noise.

14. The second degree of freedom of velocity loop Pl (P516 and P517)

®  Function

increasing P516 and P517 can weaken the effect of the velocity loop Pl in the
acceleration and deceleration stage (as shown in figure 12-16 and 12-17), while not
changing its effect in the uniform speed stage (as shown in figure 12-18 and 12-19). In

order to separately adjust the speed following and disturbance resistance.

noals
r

047

]

ot

Lo

Command speed O

Fig 12-16 without the 2nd degree of freedom of velocity loop PI

|
a5

o

E—

2.3

210813 1133306 |n

Fig 12-17 with the 2nd degree of freedom of velocity loop PI
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o0

0047

R

00

(Command speed | 3000
005 2087 0216 3005 2833 20161 263575 om

Fig 12-18 without the 2nd degree of freedom of velocity loop PI

o]
w00
o
ot

o4

3008 030 son1 230 21633 265453 o

Fig 12-19 with the 2nd degree of freedom of velocity loop PI

®  Applicable range
Non-torque mode in control mode.

() How to use

How to use

Addr Name
Parameter function Adjustment

Second proportional | Reduce gain in speed follow
P516 |degree of freedom 0 to 1000: Gain becomes weaker as the
Enlarge parameter value

of speed-loop PI coefficient grow larger.
when the speed overshoot

Second integral Reduce integration in speed follow
is too large

P517 |degree of freedom 0 to 1000: Integration becomes weaker

of speed-loop PI as the coefficient grow larger.

-225-



Gain adjustment A4N series AC servo driver user manual

15. Vibration suppression (P532, P534, P535 and P536)
®  Function
Suppress the vibration at the resonant frequency by notch filter when the system

resonates there.

®  Applicable range
Position control mode

) How to use

A
Amplitude
Notch width
==
AVaE:
Notch depth
VS
1
[ >
FL FH Frequency

Fig12-20 Amplitude frequency characteristic of notch filter

Addr Name Parameter function

Set the speed of detecting low-frequency vibration
Speed level of low-frequency
P532 frequency. The higher the value, the faster the detection
vibration detection
speed and the larger the error

P533 Selection of low-frequency Configure the working mode in low-frequency vibration
vibration suppression mode suppression: 0-OFF, 1-automatic mode, 2-manual mode
Frequency value of Set the frequency need to be suppressed in manual

P534  |low-frequency vibration mode, monitor the vibration frequency that was
suppression identified automatically and used

Notch depth of low-frequency
P535 Set the notch depth
vibration suppression

Automatically updated threshold | Update the notch frequency when the deviation of newly
P536  |of Low-frequency vibration detected frequency and the notch frequency in use is

suppression frequency larger than this value

16. Off-line inertia identification

®  Function

By setting the motor at a fixed speed, the positive and negative rotation is formed to
identify the inertia of the system.
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® Applicable range

Communication speed mode

‘ Notice

1) In the identification of inertia, the velocity Pl should be appropriate to ensure that
the feedback speed can follow the given value

() How to use

(1) Choose inertia identification
4 MagicWorksTuner - [Parameters Configuration Table 1 {CTSD A4 SERIES/Z

IE1 File Edit Connection | Option Toals View Window Help

|| E t} B a ‘ 4 = Start Chart Status Ctrl+M
= ] Parameters = Single Read
System % Write All Ctrl+W
/| Position Loop
) Speed Loop ¥ Download Ctrl+D
| Current Loop %3 Save Para to EEPROM Ctrl+E
PID Gain .
: ; B Save Differences Parameter
| Error History F
Monitor 4 Clear Record
%] Communicatio
General W Alarm Clear
«* Factory Reset
Jo5 JOG Run

s Test Run

/o Pin function configuration 8 Simu 10

R

Fig 12-21 off-line inertia identification menu

(2) Inertia identification of function menu

® |tis suggested that the speed and stroke should be set within the allowable range of
the equipment. The larger the two parameters are set, the more accurate the inertia
identification result is;

® Speed gain and speed integral constant are recommended by default;
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—Farameter Setting —Speed
Speed KP Reduction Ratio e e
|250— [0, 1Hz] Il—.
Speed RC Time: {1.00 - 500, 00} (500 - 1000} [min—1]
[stB2 [0.01nz] Whether Carry Boad:
Rizidity Grade Switch 0: me w| | ~Gear Reducer Position-
|07 Mode —— s |2—‘
Rigidity Grade: [0 both direction =]

(0.01 - 3.00) [r]

llgi

[ 0% | Write in I 1

Prew | Stop ” Hext I 2

Fig 12-22 setting of off-line inertia identification
(3) Start identification

The inertia ratio will update after identification

Inertias Measure Dialog

1 2 3

| S I I oozl ||| e I |

Inertias initial value

4 update —>|[s7s

Inertias measure value

|575 5
ANRRNNRNNNNNANNNNNNRNNRNNEN 008 | write in |

6
g | | Fimisn || e

Fig 12-23 steps of off-line inertia identification
17. Online inertia identification (P515)
®  Function

Identify inertia in real-time operation

®  Applicable range
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Control modes which except torque mode.

() How to use

Addr Name Parameter function
Switch and speed 1: The actual inertia ratio is almost constant; 2: The actual
P515 selection of on-line inertia changes slowly; 3: The actual inertia ratio changes
inertia identification quickly

18. Rigidity level (P506 and P507)

®  Function

The control parameters of the position loop and speed loop can be quickly adjusted by
setting the rigidity level parameters. The rigidity level table is shown in Table 12-1, and
the corresponding parameter descriptions are shown in Table 12-2.

Table 12-1 Rigidity grade table

parame
ter P21 P22 P20 P24 P28 P29 P27 P31
0 15 50000 24 1326 15 51200 40 1326
1 20 39789 32 995 20 51200 48 995
2 25 31831 40 796 25 51200 56 796
3 30 26526 48 663 30 51200 72 663
4 35 22736 56 568 35 51200 96 568
5 45 17684 72 442 45 51200 120 442
6 60 13263 96 332 60 51200 144 332
7 75 10610 120 265 75 51200 176 265
-g 8 90 8842 144 221 90 51200 224 221
§ 9 110 7234 176 181 110 51200 288 181
g 10 140 5684 224 142 140 51200 400 142
hg:, 11 180 4421 288 11 180 51200 480 111
12 250 3183 400 80 250 51200 560 80
13 300 2653 480 66 300 51200 640 66
14 350 2274 560 57 350 51200 800 57
15 400 1989 640 50 400 51200 960 50
16 500 1592 800 40 500 51200 1200 40
17 600 1326 960 33 600 51200 1440 33
18 750 1061 1200 27 750 51200 1840 27
19 900 884 1440 22 900 51200 2240 22
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patr::ne P21 P22 P20 P24 P28 P29 p27 P31
20 | 1150 692 1840 17 1150 51200 2720 17
21| 1400 568 2240 14 1400 51200 3360 14
22 | 1700 468 2720 12 1700 51200 4000 12
23 | 2100 379 3360 9 2100 52100 4480 9
2 24| 2500 318 4000 8 2500 51200 4960 8
E 25 | 2800 284 4480 7 2800 51200 5440 7
5 | 26| 3100 257 4960 6 3100 51200 5920 6
2 | 27| 3400 234 5440 6 3400 51200 6400 6
28 | 3700 215 5920 5 3700 51200 7200 5
29 | 4000 199 6400 5 4000 51200 8000 5
30 | 4500 177 7200 5 4500 51200 8000 5
31| 5000 159 8000 5 5000 51200 8000 5
parameter | P21 P22 P20 P24 P28 P29 p27 P31
::t‘:::; 250 3183 400 79 400 2000 640 79
Unit 0.4Hz | 0.01ms | 01Hz | 0.01ms | 0.4Hz | 0.01ms | 04Hz | 0.01ms
Predeter
. 1~ 15~ 1~ 0~ 1~ 15~ 1~ 0~
aron 20000 | 51200 | 20000 | 3000 | 20000 | 51200 | 20000 | 3000
access RW
type of data Uint16

Table 12-2 Parameter description

No Name

P20 First position loop gain

P21 First speed loop gain

P22 First velocity loop integral time constant

P24 First torque instruction filtering time constant
P27 Second position loop gain

P28 Second speed loop gain

P29 Second velocity-loop integral time constant

P31 Second torque instruction filtering time constant
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12.3 The Curve Graphic of Software MagicWorks Tuner

The curve graphic, which includes three curves of given input, feedback input and control
output of current/velocity/position loop, is used for adjusting servo performance to quickly
view the sampling curve of this three loops. Each curve samples 1000 points according

to period to map to a curve, which is shown as below:

Given Input [%e] - Fasdback Input (%)
10000 - 10000 5000
8000 8000 4000
6000 6000 3000
4000 4000 2000
2000 2000 1000

o o 0
2000 ~2000 -1000
-4000 | ~-4000 ~2000
-6000 -£000 3000
-8000 6000 -4000
10000 . 10000 ~5000

250 500 750 1000 1250 1500 1750 2000 2250 [ns]

Contrl Output [1/32767]

Position debug | Velocity debug | Current debug || Farameter Set || Debug Operate | Vertical axis/Morizental axiz | C4 (]

Curve Cizele: [Cwrrent Loop % Given Type: Only Data Recording v Select Mode: (Single Read |
Step Given Yalue o (-1000"1000)

SIN Responsze Frequency: [0 Hr (0°B5535) Stop Curve
Sempling Pariod: 100 0.25as (074000)

Check the “Current loop” (or Speed Loop and Position Loop) by clicking the pull-down
box of "Curve Circle", and check “Single Read” or “Cycle Monitor” by selecting the
pull-down box of "Select Mode". Click button "Start" to start the motor where it begin to
sample to draw the curve. Clicking "Stop Curve" to stop the record of curve but not the
motor, you can stop the motor by clicking "Stop Device".

The given command of the three loops:

The given value of current loop step (unit: %,), limited by the 4" internal speed, outputs

position command (Unit: pulse).

The given value of speed loop step (unit: rpm) and the frequency of speed loop sine
response (unit: Hz) output torque command (unit: %o). As the speed loop is related to
deceleration time, please consider this while adjusting the performance of speed loop.
Longer the acceleration or deceleration time, slower the response of speed loop you will

obtain.

The unit of the position loop step reference value is the number of pulses, and the output
is the speed command (unit: rpm). The given value is the number of pulses before the
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gear ratio. If the gear ratio is 1:1 and the step given value is 10000, the motor will position
for one revolution after starting. Since the given value is not controlled by the
acceleration/deceleration time, if the gear ratio is too large or the given pulse number is
too large, the servo instantaneous position deviation will be very large, which may cause

the servo to generate an overspeed alarm.

12.4 The Principles and Methods of Parameter Adjustment

The adjustment of servo gain parameters should follow a control principle, that the more
inboard the loop, the more responsive it needs to be. Failure to follow this principle may
lead to vibration or poor responsiveness. The current loop is the innermost loop, which
has been locked for ensuring the responsiveness of factory default. So you just need to

adjust the parameters of position/ speed loop.

The servo gain parameters are mutually restricted, for example, to improve the
responsiveness of the position loop, if only to increase its gain, the speed instructions
outputted may become unstable, which may result in the performance of the entire servo
system becoming unstable. Because only to increase the response of position loop, it will
be greater than that of speed loop, so the speed instruction of former will accelerate or
decelerate, which can not follow due to the poor responsiveness of speed loop. Then the
position deviation increased and servo will add speed command, which will lead to
overspeed of motor, there the speed loop will decrease command again. The looping
execution will make motor unable to adapt to vibration. Therefore, to ensure the velocity
loop response is greater than the position loop response, the velocity loop gain should
also be increased with the position loop gain.

‘ Notice

1) Please make the applicable range and precautions clear before adjusting gain, and also ensure that
there is no danger of changing the load position during the adjustment process.

2) Please ensure that the safety measures are taken, such as setting P136 (too large position
deviation) and P139 (overspeed).

Adjustment of servo gain parameters
Steps to adjust the servo gain parameter, use the curve function of MagicWorks Tuner for

auxiliary adjustment when necessary:

1) Set the gain of the position loop to a lower value, and then gradually increase the gain
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of the velocity loop to the maximum value without any abnormal sound or vibration.

2) Gradually decrease the speed loop gain while increase the position loop gain without
any abnormal sound or vibration.

3) The integral time constant of velocity loop, which depends on the length of the

positioning time, should be minimized on the premise of no mechanical system vibration.

4) Then fine tuning the position loop gain, velocity loop gain and integral time constant to
find the best value.

Servo enjoys two different sets of gain parameters (The default is the first gain), which
can be switched by setting the internal parameters of servo or switching the external

signal terminals (P281_Bit9). Default is the first gain.

When the motor stops, switch to lower gain to suppress vibration or noise while higher
gain to increase servo rigidity. When the motor runs, switch to a higher gain r to obtain
better position tracking performance. It can also achieve the best performance by

switching different gain settings according to different mechanical equipment loaded.

Related waiting time parameter of gain switching:

No. Name Function

Control switching | The delay time when switching from the first gain to the second gain

P62
delay time (or on the contrary). Unit: 250us
If there is a big change in the switching of two different position
P65 Position loop gain | rings, this parameter can be used to set the switching delay for the

switching time position ring gain, so as to suppress the fast impact in the gain

switching process. Unit: 250us

Related parameter of gain switching:

Fixed as the 1st gain when P61=0 TN, Fixed as the 2nd gain when P61=1
1stgain atinvalid gain switch

<
<

P20(the 1st POS-loop gain) P61=2 = P27(the 2nd POS-loop gain)
P21(the 1st speed-loop gain) 2nd gain atvalid gain switc'h P28(the 2nd speed-loop gain)

P22(the 1st speed-loop integral time constant) 1st gain when position unfinished P29(the 2nd speed-loop integral time constant)
P23(the 1st speed detect filter) - P61=3 _ P30(the 2nd speed detect filter)

P24(time constant of the 1st torque filter) 2nd gain when positionfinish;j P31(time constant of the 2nd torque filter)
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13 Warranty

Guarantee clauses and maintenance list

For consumers being assured and satisfied to use the products, we will strictly in
accordance with the relevant laws and regulations issued by country to make reasonable

after-sales service system.

13.1 Warranty Period

COTRUST provides warranty service in certain time (calculated from the date of first
delivery) for products, please use as followed by regulations. Any non-human fault during
the warranty period is free to be maintained.

Equipment damaged due to one of the following reasons during the warranty period, it
will be charged for maintenance

1) Failure and damage caused by human factors and abnormal working environment, or

not using according to the user manual provided by our company;
2) Users disassemble, repair or modify products without the consent of COTRUST.
3) Failure or damage due to falling or poor transportation after purchasing the product.

4) Failure or damage due to natural causes (such as flood, lightning, earthquake,
abnormal voltage, other secondary disasters)

5) Failure or damage due to external device.
6) Abrasion or fracture by normally use.

7) No valid shopping credentials or the fuselage serial number was damaged

13.2 Warranty Information

@ In case of product failure or damage, please fill in the " maintenance list" correctly and
send it to us (see the mailing address on the next page).

€ The charge of maintenance fee is subject to the price list of COTRUST.

€ If your problem is not properly solved, please call or email our customer service
department (see the contact information on the back cover), we will help you solve the
problem in the shortest time.

€ COTRUST reserves the right to interpret these clauses.
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13.3 Maintenance List

Company that sends product to repair:

Company address:

Name: Tel: Fax:
No. Type Serial No. Fault note
1 Repair () Detect () Upgrade ()
2 Repair () Detect () Upgrade ()
3 Repair () Detect () Upgrade ()
4 Repair (\) Detect () Upgrade ()
5 Repair (\) Detect () Upgrade ()
6 Repair (\) Detect () Upgrade ()
7 Repair (\) Detect () Upgrade ()
8 Repair (\) Detect () Upgrade ()
9 Repair (\) Detect () Upgrade ()
10 Repair () Detect () Upgrade ()
11 Repair () Detect () Upgrade ()
12 Repair () Detect () Upgrade ()
13 Repair () Detect () Upgrade ()
14 Repair (\) Detect () Upgrade ()
15 Repair (\) Detect () Upgrade ()

Agent seal:

(Seal to be valid)

¥ Delivery info

Address: 268 New road, Yangyong village, Dalang town, Dongguan, CHINA
Addressee: Maintenance department

Tel: 0796-82220668

Postcode: 523770
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