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Essential notes before use

A. Checking Motor ID certainly.

: Enter the motor ID indicated on the motor name plate to the parameter of “P01-01". And then for details on the motor ID, refer to
Chapter 3 of the user manual.

B. Checking Drive AMP-Type certainly.

AMP-Type

01 02 04 05 08 10 15 20 30 45
[XDA-S- ]
POL-11 1 2 4 5 8 10 15 20 30 45
[Drive ID]

C. Checking encoder ID certainly.

ABS INC ABS
Manual INC INC INC INC INC INC
Encoder Type _ 1/ 17/ 17/
setting 2000 2500 3000 5000 6000 2048 . . .
13bit 33bit 33bit

P01-12

Enc-0 | Enc-A | Encb | Enc-C | Encd | EncE | Enc-F | Enc-G | Enc-P | Enc-R
[Encoder ID]

¥ When you set the encoder ID to “Enc-0", you can change the value of P01-13 (Encoder pulse rate). But if you set the
encoder ID to “Enc-A ~ Enc-R”, you cannot change the value of P01-13.

D. Cancel auto tuning during normal operation.
: Always cancel the auto tuning during normal operation after gain setting using auto tuning.

E. Motor handling
: Avoid Impacting to the encoder in connecting coupling to the Motor shaft or operating.

F. Recommended specification of encoder wiring.

Encoder type Page of wiring explanation
Incremental encoder 2-11
Absolute encoder 11bit 2-12
Absolute/Incremental encoder 17bit 2-13
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Chapter 1 Model Check and Handling

Chapter 1 explains the details to check before using the servo drive and motor that you have purchased. Before assembling the
product, check whether rated plate is as ordered. Mishandling can disable normal operation or can significantly reduce the expected life

span depending on the situation. Because it can damage the servo in the worst case, please read the details and precautions of each
article for handling and use the product accordingly.

1.1 MOEI CRECK...... .ttt 11
1.2 Servo Drive SPecCifiCation ...........cccoeeeeveinceecee e 1-2
1.3 Combination Table of Servo Drive and MOtOT.............cccirnnreiinnreeceneneens 1-3
1.4 Installation MEtNOd ... 14
ST F= T 1o 1-7
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Chapter 1 Model Check and Handling

1.1 Model Check

1.1.1 Servo drive model classification

XDA - S

|
AC Servo Drive
< XGT Servo Series > Encoder
——
symbol | Power(W) | Symbol [ Power(W) | symbol | Power(W) Symbol Type
01 100 08 800 30 3000 N.A INC. common
02 200 10 1000 45 4500 A ABS. 2048
04 400 15 1500 s INC. 17bit
05 500 20 2000 SA ABS. 17bit

(Note) Since the drive models for serial 17 bit encoder and general incremental encoder are separated as shown
above, please check the model name before using the product.

1.1.2 Servo motor model classification

XMR -[J[ ][] -QDDD

( AC servo Motor Series
Qil Seal Type
Symbol Use
CN, CK High-speed, low torque type Symbol tem
KF, KN Medium-speed, standard type 0 None
TF, TN Medium-speed, high torque type 1 Oil seal attached
LF, LN Low-speed, large torque type
Rated Output (W Brake
ate utpu
P ( ) Symbol Item
Rated Rated
Symbol Symbol 0 None
output(W output(W.
Putt) put) Encoder
01 100 15 1500 1 Brake attached
Symbol pulse Type
02 200 16 1600 2 130Frange
A 2000 DC 24V Brake
03 300 20 2000
B 2500
04 400 22 2200 Shaft Type
C 3000
05 500 30 3000 Incremental Symbol Item
D 5000
06 600 35 3500 A Straight &No Key
E 6000
07 700 40 4000 B Straight & Key
F 2048
08 800 44 4400 C Taper & Key
G 2048 Absolute 11/13bit
09 900 50 5000
Absolute,
10 1000 55 5500 P 131072 Incremental
common 17/33bit
12 1200
13 1300

1-1



Chapter 1 Model Check and Handling

1.2 Servo Drive Specification

(Note) 1 This indicates the input voltage and frequency range that assures the motor rated output and rated revolution speed. This is not assured during voltage drop.

1-2

Servo Drive [ XDA-S- ]

001] 002 | 004 | 005 | oos | 010 | 015 | 020 | 030 | 045

Main circuit
power

Input voltage, frequency
(Note) 1

3 phase AC200~230V, 50/60Hz + 5%
Single phase AC230V, 50/60Hz + 5%

3 phase AC200~230V, 50/60Hz
+5%

Permitted voltage variance
rate

3 phase AC170 ~ 253V
(Input voltage range +10/-15%)

3 phase AC170 ~ 253V (Input voltage range +10/-15%)
2 phase AC207 ~ 253V (Input voltage range +10/-10%)

Input voltage, frequency

Single phase AC200~230V, 50/60Hz + 5%

Control circuit No separate
power I::tznitted voltage variance  fino part Single phase AC170 ~ 253V (Input voltage range +10/~15%)
e 17/II‘>3 bit serial encoder, 11/13 bit absolute encoder, incremental 2000 ~ 6000 [ppr]
15line type
Detector Output signal type Differential Line Driver output
Detector accuracy Maximum of 131072 [pulse] per 1 encoder revolution
Detector power DC 5[V], 0.3 [A] or below
Drive system Sine wave PWM control ( IPM use )
Speed control range Intemal speed command 1:5000, analog speed command 1:2000
Freq. response characteristics 600 Hz
Speed contol Speed command input DC 0 ~£10 [V], maximum speed (Can be adjusted with parameter)
specification +0.01 % or below (Rated load: 0 ~ 100 % )

Speed fluctuation rate

+0.01 % or below (Rated power voltage: + 10 %)

1 0.1 % or below (Temperature variance : 25+ 25 °C )

Acc./Dec. time

Straight, S type acceleration/deceleration possible (0 ~ 100 [sec] )

Position control

Position input frequency

500 [Kpps]

Position input type

Direction + Pulse, CW pulse + CCW pulse

specification 2 phase pulse (A phase + B phase)
Position input method Open Collector, Line Driver method
Torque command input DC 0~+10 [V], maximum command (Can be adjusted with parameter)
Torque control —
S Torque linearity 4 [%)] or below
specification

Limited speed command

DC 0~+10[V] , maximum speed (Can be adjusted with parameter)

Intemal function

Over-current, recovery over-voltage, over-load, motor mis-wiring,

Protection function Encoder problem, insufficient voltage, over-speed, over-tolerance etc.

Regenerated resistance (W/Q) 50/50 70/50 | 250/25 | 500/12.5
Monitor output Speed, torque (0~£5[V] )

Dynamic brake Built-in function

Additional function

Test function (Jog and no motor operation), alarm record,

CW/CCW revolution, encoder signal division output

Motor power cable, Encoder cable, CN1 connector, CN2 connector

Option
Digital loader
Operating ambient i )
0~50[C] (There should be no freezing)
temperature
Environmental - —
. Ambient humidity 90[%] or below (There should be no steam)
specification
Storage temperature -20~+80[C]
Insulating resistance DC 500[V] 10 [MQ] or above
Weight 10] 10 | 15| 19 | 19 | 19| 43 | 44 | 45 | 46
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Chapter 1 Model Check and Handling

1.3 Combination Table of Servo Drive and Motor

Motor
Xgrxes CN/CK KN Series | TN Series | LN Series | KF Series | TF Series LF Series
XDAS] Series
3000/6000 2000/3000 1500/3000 1000/2000 2000/3000 1500/3000 1000/2000
[rom] [rom] [rom] [rom] [rom] [rom] [rom]
01 CNO1 - - - - - -
02 CNO02
CK02
[CNO3]
[CNO4]
04 [KNO3]
%[04E]) [CKO4] KOS - [LNO3] - - [LFO3)]
(% [CNO4A]
CNO05
o5 [CNO6] [KNO6]
(%[05E]) CNO8 [KNOBA] [TNO5] LNO6 - [TFO5] LF06
CNO09 KNO7
08 CN10 KF08
KF10
10 - KN11 TNO9 LNO9 - TFO09 LF09
LN12
15 CN15 KN16 TN13 KF15 TF13 LF12
LN12A
20 CN22 KN22 TNT7 LN20 KF22 TF20 LF20
KN22A TN20
CN30
30 KN35 TN30 LN30 KF35 TF30 LF30
CN30A
45 CN50 KN55 TN44 LN40 KF50 TF44 -

3% “[04E]’ and “[05E]” drive models are for a more precise torque and speed position control, and categorized as specially ordered
product. The motors that can be applied to “[04E]” and “[05E]” drive model are limited to the motors within the [ ], and for more
details, please contact your point of purchase.
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Chapter 1 Model Check and Handling

1.4 Installation Method

1.4.1 Servo motor

1) Using environmental condition

Ambient
mbien 0~ 40 °C (No freezing)
temperature
Ambient o
SR 80 % RH or below (No steam)
External X,Y 19.6 m/s? (2G )
vibration

2) Precaution when assembling load system (Shaft impact prevention)
: Itis important to align the centers of the motor axis and the axis of the relative machine. If the axis centers are not aligned, it will

create vibration and can cause damage to the bearing. When installing the coupling, use a rubber hammer so that the impact to
the axis and bearing can be reduced without any excessive force.

Check 4 places in tum, The
difference between maximum
and minimum should be 0.03 or
lower.

>

= i
4,{ |<_ Check 4 places in tum, The

difference between maximum
i'and minimum should be 0.03 or
ower.

3) Accuracy of attachments
: The table shows the accuracy of the output axis and attached part of the AC servo motor.

Accuracy .
ltem (TIR) Reference Diagram
Accuracy gf right angle betV\_/een flange 0.04 mm
assembly side and output axis (A)
!Eccentnc force of flange fitting outer 0.04 mm
diameter (B)
Vibration of output axis end (C) 0.02 mm

¥ T.I.R : Total Indicator Reading

1-4



Chapter 1 Model Check and Handling

4) Impact resistance
: Put the motor axis in the horizontal direction and when impact is applied in the top/down direction, it must stand impact
acceleration of 10G for 2 times. But because there is a precise detector on the opposite axis end, be careful not to apply direct
impact to the detector.

5) Vibration resistance
: Put the motor axis in the horizontal direction and apply the vibration in 3 directions of top/down, left/right and front/back, it must
stand 2.0G of vibration acceleration.

6) Vibration grade
: The vibration grade of AC servo motor is V15 at the rated rpm.

7) Direction of installation
- It can be installed horizontally or top/bottom end of axis.
- Make sure the cable is facing down from the motor.
- When installing vertically, install the cable trap and make sure oil and water do not get into the motor.

8) Cable disconnection
- Do not apply stress or make dents to the cable.
- When the motor is used for movement, you must use the movement type cable.

1.4.2 Servo drive

1) Operating environment

Ambient temperature 0~ 50 °C (There should be no freezing)

Ambient humidity 90 % RH or below (There should be no steam)

¥ Inside panel temperature specification: Set the average inside panel temperature to 40°C or below to assure drive life and
reliability.

2) Installation direction and clearance

- Install the product so that the XDA-S sign is shown on the front side.

- When installing the drive within a sealed compartment, maintain more than 10mm of clearance from the side and more than 40
mm in top and bottom direction. Especially, when you are installing a multiple number of units side by side, you require more than
100 mm of clearance to the top and make sure they do not get overheated by installing fans.

- Install heating devices such as the regenerated resistance far from the drive.

3) Prevention of ingress of foreign matter
- When assembling the control panel, make sure that small pieces or ground power does not get into the drive.
- Please take consideration not to make oil, water, metal pieces etc. get into the gaps of the control panel from the ceiling fan.
- When using the product at a location where hazardous gas and dust are common, protect the drive with air purge.

1-5
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1.5 Handling

1.5.1 Handling precaution
: Mishandling can lead to unexpected accidents or damage. The key items are listed as follows. Reference the related details
and use the drive correctly.
1) Handling
- Do not apply any pressure to the encoder which is the motor detector.
Hitting the shaft with a hammer or falling can cause damages.
- Do not directly connect commercial power (AC220V) to the motor. Over-current can reduce the magnetic efficiency of the motor.
Always connect to the defined servo drive for operation.
2) Wiring
- Connect the grounding terminal of the drive and motor to the drive side and ground all at once to the closest point. Use the
class-3 earth (100Q or below) to prevent electric shock and mis-operation.
- The U, V, W and FG terminal of the drive and motor must be aligned. Because the 2 lines are replaced with the commonly used
motor, the rotating direction cannot be changed.
- If you connect the commercial power to the U, V, W and FG terminal of the drive, it can be damaged.
- Connect the 200V level power to the R, S and T terminal and the power besides the 200V level must be installed with a
transformer.
- Always connect the standard regenerated resistance to the P and B terminal.

1-6



Chapter 2 Wiring and Connection

Chapter 2 explains the main circuit wiring, 1/O signal connection examples and connection method to peripheral devices of the servo

drive.
2.1 Main Circuit and Peripheral Device WIrNG ........ccccceeieieneensene e e 2-1
2.2 Main Circuit Terminal WING .......coceeeeerenererenesesssesses e seesessessessesessessessessssessesses 2-3
2.3 CN1 I/O Signal EXPIANEALIoN .........ccvrueueeirireririeieeseseseseeseesesese e seseesesenens 2-6
2.4 CN2 Wiring and Signal EXplanation............cccoveeerenrneeenesnseeeeseseseseeieeees 2-11
2.5 CN3 Wiring and Signal EXPIanation..............cceeeveeeveeresieneseseseesesesesesesaesenens 2-17
2-0



Chapter 2 Wiring and Connection
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2.1 Main Circuit and Peripheral Device Wiring

This part explains the peripheral device and main circuit wiring. Abide the following danger and caution details during wiring.

A Danger

¢ Do not open the surface cover when connecting the power or during operation. It can cause electric

shock.

Do not operate the drive when the surface cover is removed.
It can cause electric shock because the high voltage terminal and charge part are exposed.

e Even when the power is turned off, do not remove the surface cover unless it is for wiring or periodic
check.
It can cause electric shock because the inside of the servo drive is charged.

¢ Execute the wiring work and check more than 10 minutes after the power has been disconnected and
checked of the voltage with tester etc.

¢ Ground the grounding terminal of the drive and motor both to the drive side and ground at once in the
closest point.

To protect electric shock and mis-operation, use the type 3 grounding (100 Q or below).

 The wiring work and checking work must be executed by specialized technician.

¢ The wiring must be done after the main unit is installed. It can cause electric shock or injury.

» Do not operate the key with wet hands. It can cause electric shock or injury.

o Make sure you do not damage the wire, apply excessive stress on the wire, put heavy object on top of
the wire or have the wire pressed again an object. It can cause electric shock or injury.

A Caution

¢ Use wiring that complies with the standard. The servo motor may not operate.

« Do not install power condenser, surge absorber or radio noise filter on the output side of the servo drive.

e Correctly connect the output side (Terminal U, V, W, FG).
The motor can operate abnormally.

* When attaching the DC relay for control output signal on the control output signal part, be careful of the
diode direction for surge absorption. The signal may not be outputted due to problems and the protection
circuit will not operate during emergency stop. For diode direction, refer to the user manual.




Chapter 2 Wiring and Connection

-
Servo drive : The life of the servo is
affected by the surrounding

temperature. Set the ambient
temperature to below 50° C and at

2.1.1 Main circuit and peripheral device connection

Power specification : Use the power specification
3-phase within AC200~230V permitted by the g“"‘a“:ﬁ'hggg“j
servo for use. For the power voltage of AC400V i A%%OEE@DV |
level, always use the power transformer. o2t ! "
R s T an average of 40° C.
NFB (No Fuse Circuit Breaker) : It breaks the circuit r r/ r/ﬁ
when over—current flows and is used for power line NFB
maintenance. E CN1 : This is the connector to
A‘ connect the servo drive to the higer
device. You can connect to the
H/ higher device including PLC, NC,
Motion controller etc.
Noise filter : You must use this to blocks the L
external noise inflowing in the commercial power. T
M P oo
NOISE FILTEf L
GND
P ——
ﬁ  — —
Magnetic contactor : It turns on/off the mim
servo power. Do not start or stop the » Magnetic
X . . [T RITNIIT} Contactor
servo with this magnetic contactor. It O
can reduce the life of the servo. e
Yy A
—nr
N— Y Oy
o e |m
— : In

@]
or above grounding to the

O

o O o closest point.

Motor power wiring : The U, V, W

and F.G. terminal of the drive and
motor must be aligned.

Motor : Do not apply impact to the
shaft and detector of the motor with a

hammer etc.

Wiring : Mis—-wiring can damage the servo driver.
The control signal line must be sufficiently away Internal
form the main circuit wiring and it is very important regenerated
not to be affected by the noise. resistor
CN3
<Digital Loader>
It sets various parameters and .
displays the operating status. ','
Grounding : To prevent electric H
shock, the terminal of motor and ..'
drive must be grounded in type 3 !
H
’
.
.
[
[
[
(]
(]
1]
‘
’
(]
.
.
[
[
.

PC Communications

Encoder wiring : Connect the connector of

the encoder cable.

oo, S,
117777777777
777777

2-2 | stlndustrial Systems




Chapter 2 Wiring and Connection
| =]

2.2 Main Circuit Terminal Board Wiring

2.2.1 Small capacity main circuit terminal wiring

al bl
) ol = < (o (o} o = — (2] psl

O 10 0O 0 00 0o 000

[XDA-S001 ~ XDA-S002 main circuit terminal]

The usage and wiring method of each terminal of product XDA-S001~XDA-S002 are as follows.
1) As the main power of the power circuit, connect the R, S and T terminal to 3 phase AC200~230[V]. But, even though it is
possible to use 220V, the output can be lower than rated.
2) Connect the regenerated resistance between the terminals labeled. P and B.
3) For the U, V and W terminal, connect the U, V and W phase of the servo motor.
4) Ground the FG terminal. Connect the grounding wire of the servo motor with this terminal.

AC SERVO
XDA-S001 XDA-S002
Operating device
Wire thickness AWG #16 (1.25mm2)
MC GMC-12 (13A) level product
Breaker ABS33b (5A) level product
NOISE FILTER NFZ-4030SG (30A)
External regenerated
. 50W 500
resistance

¥ Contactor and breaker : LS Industrial Systems, http:/Amww.lsis.biz
¥ NOISE FILTER : Samil Components, http:/mww.samilemc.com

2.2.2 Medium capacity main circuit terminal wiring

= < e [Ss] e = + b — (/>

a1l alsl adslsnalsnals

0

[XDA-S004 ~ XDA-S010 main circuit terminal]

The usage and wiring method of each terminal of product XDA-S004~XDA-S0010 are as follows.
1) As the main power of the power circuit, connect the R, S and T terminal to 3 phase AC200~230[V].
2) As the supplementary power of the power circuit, connect the r and t terminal to single phase AC200 ~ 230[V].
3) Connect the recovery resistance of internal type during shipment between the terminals labeled. P and B.
4) For the U, V and W terminal, connect the U, V and W phase of the servo motor.
5) Ground the FG terminal. Connect the grounding wire of the servo motor with this terminal.

2-3



Chapter 2 Wiring and Connection

AC SERVO XDA-S008/
XDA-S004 XDA-S005

Operating device XDA-S010

Wire thickness AWG #16 (1.25mm2) | AWG #14 (2.0mm?2) | AWG #12 (3.5mm?)
MC GMC-12 (13A) GMC-40 (35A)
level product level product
AB S33b (10A) level
Breaker ABS33b (5A) level product
product
NOISE FILTER NFZ-4030SG (30A)
Internal regenerated
70W 500

resistance

¥ MC and Breaker: LS INDUSTRIAL SYSTEMS, http:/Avwww.Isis.biz
¥ NOISE FILTER: Samil Components, http:/mww.samilemc.com
% For the wiring of small/mid capacity socket, execute in the following order.

(@ Atfter checking the wire thickness indicated in 2.2.1, remove the wire coating.
- The coating of the wire to be used should be 8 ~ 9mm or less.
- The thickness of the wire permitted by the socket is as follows.

Wire type Permitted wire thickness
Single wire $0.5 ~ $0.8[mm]
Twisted wire AWG28 ~ AWG12

(® Even though you can use the wire as is after removing the coating, for safety purposes put a phenol end to press with the phenol
end presser.

(© Open the terminal (plug) wire inserting hole with the lever as shown in the following picture.
@ Insert the core part of the wire to the opening part. Release the lever after inserting the wire.
(® Lightly pull it out to see whether there is any problem in the connected condition of the socket and the wire.

(® When the coating of the wire is not completely inserted, it can cause electric shock. Therefore check whether there are any

exposed core wires.
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I
2.2.3 Large capacity main circuit terminal wiring method

t UV
EElE]E

[XDA-S015 ~ XDA-S045 main circuit terminal]

The usage and wiring method of each terminal of product XDA-S015 ~ XDA-S045 are as follows.
1) As the main power of the power circuit, connect the R, S and T terminal to 3 phase AC200~230[V].
2) As the supplementary power of the power circuit, connect the r and t terminal to single phase AC200 ~ 230[V].
3) Connect the regenerated resistance between the terminals labeled. P and B.
4) For the U, V and W terminal, connect the U, V and W phase of the servo motor.
5) Ground the FG terminal. Connect the grounding wire of the servo motor with this terminal.

AC SERVO operating XDA-S015 XDA-S020 XDA-S030 XDA-S045
device
Wire thickness AWG #12 (3.5mm?) AWG #10 (5.5mm2)
MC GMC-40 (35A) GMC-50 (50A) level product
ABS33b ABS33b ABS33b (30A)
Breaker
(10A) (20A) Level product
NFZ-4030SG NFZ-4040SG
NOISE FILTER
(30A) (40A)
250W
Internal regenerated 500 250W 50 parallel 2 units
resistance (External (External diagram A)
diagram A)
¥ MC and Breaker: LS INDUSTRIAL SYSTEMS, http:/Aww.lsis.biz
¥ NOISE FILTER: Samil Components, http:/Amww.samilemc.com
239 N
€ 220
Length :300 ® i
60
Y O
%4—3

<External diagram A>
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2.3 CN1 1/O Signal Explanation

2.3.1 CN1 terminal arrangement

CNL1 is the connected located on the top right part of the front side of the operating device. This connector is used for connecting
the upper control device that commands the operating device and the operation.
The pin arrangement and name of the CN1 connector are as shown in the following picture.

1 GND 26 GND
2 MONIT2 27 SPDIN
3 MONIT1 28 TRQIN
4 BAT- 29 BAT+
5 PZO 30 /PZO
6 PBO 31 /PBO
7 PAO 32 /PAO
8 GND 33 GND
9 PPRIN 34 GND
10 PFIN 35 +12V
11 PPFIN 36 GND
12 PRIN 37 -12V
13 STOP 38 ALMRST
14 | SPOLIM/ 39 | EsToP
TLIM 15 | CowLIM/ 40 CWLIM/
PTQLIM NTQLIM
16 DIR P02/ 41 PI/P
17 GEAR? o7 42 SPD3
18 SVONEN 43 GEARI
19 | A_CODET 44 | A_CODE2
20 ALARM 45 | A_CODEO SPOOUT]
oo | INSPD/INP 21 ROY 47 7SPD 46 TRQOUT
OS/INTRQ
23 - 48 BRAKE
24 GND24 49 +24VIN
25 GND24 50 FG

¥ The above table indicates the reference signal of manufactured default. For the function of partial pin among the signals, the signal
allocation can be changed in PO7 mode (input function setting) and PO8 mode (output function setting).
@ The connector for CN1 is optional.
- Manufacturer: 3M, CASE product name: 10350-52F0-008
- Connector (for soldering) : 10150-3000VE
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2.3.2 CN1 I/O wiring

(Note) 1: NF standards for Noise Filter and it must be used to prevent the noise from intruding
(Note) 2 : For the XDA-S004~45 type, connect the single phase AC220V[V] to the r, t' terminal,
XDA-S001~02 type does not have the supplementary power ‘r, t' terminal.

NFB mc1 Servo Drive
Py AC 200~230V R
ower ~
50/60Hz NF s XDA-S
—O T
(note) 1
r
t
(note) 2
Regenerative P
resistor
(note) 3 B
CN1
(input)
24 49—
+24V. 2 — " s g
F—alo—— lestor 39 st; I{
>~ SPD1/
— GEAR1 o T
>~ SPD2/
° GEAR2 v T
S~ ]
—o SPD3 42 o I{
F—o~~——foR 16 sti
——~o—— sTop 13
KSKw
—o>~o—— [ svonen 18
33K
———6 o————— ALMRST 38
>~ SPDLINT 33Ky
° TLM “
3.3K § (
———o ~o———— PIP a
CWLIM/ 0 33Ky
= ntoum [ 0]
CCWLIMT 5 33K
—e—o—
PTOLIM
PPFIN 1 3
MPG(Manual Pulse Generator: : PFIN 10
or PLC(Position Location
Card) PPRIN 9 3
: : PRIN 12
SPDIN 27
1
GND gl
AD
TRQIN 28 [HTPE
£
GND bod
(note) 4
£ o]

| cN2

onfs|<|c

Brake Power
input terminal

C

CN1
(Out)

*Digital Loader
*PC Loader(RS232C)

*Network communication

(RS485, RS232C)

MONITL

MONIT2

GND

Not used

INPOS/

BRAKE

RDY

ZSPD

SPDOUTT
TRQOUT

ALARM

A_CODEO

A_CODE1

A_CODE2

GND24

IPAO

PBO

1PBO

PZO

1PZO

GND

from the outside.
supplementary power.

(Note) 3: The recovery resistances of XDA-S004~XDA-S010 are installed inside the driver as an internal type.

(Note) 4: Connect the ground wire of CN1 cable to the FG (Frame Ground) terminal.

The regenerated resistance of the XDA-S015 type or above is the separately installed type, Check the capacity and apply

LS industrial Systems | 2-7
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2.3.3 Changeable input signal function table (Based on manufactured default)

2-8

Signal content Term Pin No. Function and usage explanation
. It decides whether the servo motor can be operated or not.

Servo drive Enable SVONEN 18

(ON: Enable OFF: not Enable)
eed selection 1/

sp ) SPDY/

Electronic gear 43

selection 1/ GEARY - Internal command speed selection by 3 signal (SPD1, SPD2,

) SPD3) combination Speed control
Speed selection 2/
. SPD2/
Electronic gear 17
. GEAR2/

selection 2/ ) . . .
- Electronic gear ratio selection by 2 signal (GEAR1, GEAR?2)
combination Position control

Speed selection 3 SPD3 42
Selects the Speed/Position/Torque input direction.

Direction selection DIR 16 (OFF: Positive direction selected ON: Negative direction
selected)

o Extreme limit signal input on CCW axis (Speed control)/
CCW limit/ CCWLIM/ N ) .
- . 15 Positive torque generation prohibited (Torque control)
Positive torque limit PTQLIM .
(ON: Cancel OFF: Prohibited)
. Extreme limit signal input on CW axis (Speed control)/
CW limit / CWLIM/ . . .
. . 40 Negative torque generation prohibited (Torque control)
Negative torque limit NTQLIM o
(ON: Cancel OFF: Prohibited)

Speed limit use input contact point (Torque control)/

Speed limit / SPDLIM/TL 1 Selects whether to use torque limit (Analog input and digital

Torque limit M torque input can be used according to the combination of TRQ1,
TRQ2 and TRQ3 Speed control.)

Alarm reset ALMRST 38 This cancels the alarm condition.
In case of external emergency, it overrides all input condition of
the servo drive and quickly decelerates the motor to free run the

Emergency stop ESTOP 39
motor.
You can select the ON/OFF contact point in parameter P02-26.
It selects the type of speed controller.

PI/P control PI/P 41
(OFF:PI control ON:P control)
It starts or stops the motor operation.
You can select the ON/OFF contact point in parameter P02-25.

Stop/Start STOP 13

% When setting P02-25 to “OFF”
(Close: Stop Open: Start)

¥ For details on the input contact point function change, refer to the P07 mode of Chapter 3.
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2.3.4 Changeable output signal function table (Based on manufactured default)

. Pin . .
Signal content Name nulm Function and usage explanation
23 You can directly set the input contact point function from

P7-01. (Manufactured default : Not use)
This is the output signal to operate the external brake.

Brake operation | BRAKE 48 When on, the brake power is supplied to enable motor
operation.

Servo ready RDY 21 No alarm, power good condition when the power is on.

Speed/Position .

fl'[c))r e Irleach INSPD/INP 2 It goes on when it reaches the commanded

q . OS/INTRQ Speed/Position/Torque.

completion
When used for speed control mode, it indicates the

Speed/torque SPDOUT/T 46 condition of the torque the servo motor is limiting.

limiting RQOUT When used for torque control mode, it indicates the
condition of the speed the servo motor is limiting.

zero .Sfpeed ZSPD 47 This indicates the stopped condition of the servo motor.

condition

Alarm condition | ALARM 20 When_the.alarm is detected, it foes off. During normal
operation, it goes on.

Alarm 0 CODE | A CODEO 45 It outputs alarm CODEQO.

Alarm 1 CODE | A CODE1l 19 It outputs alarm CODEL1.

Alaam 2 CODE | A_CODE2 44 It outputs alarm CODE2.

¥ For details on the output contact point function change, refer to the P08 mode of Chapter 3.

2.3.5 Fixed /O signal function table

Signal content Name Pin num. Function and usage explanation
F+ input pulse PPFIN n . L .
Ein FLt pulse PEIN 10 Depending on the set value of pulse logic, it receives and operates
.p P according to the specific position command type of negative or positive
R input pulse PPRIN o logic. Refer to Chapter 3 for details of the pulse type
R- input pulse PRIN 12 gic. P pulse type.
Analo speed L
comm%n q P When operating in speed mode, enter the analog speed command.
Analo speed SPDIN 2t
limit g P When operating in torque mode, enter the analog speed limit.
Analog torque o
giorg When operating in torque mode, enter the analog torque command.
command
Analog torque TRQIN 28
limit gtord When operating in speed mode, enter the torque limit.
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Signal content Name Pin num. Function and usage explanation
Designated variable value is outputted in 0~t5[V] range through the DA
converter.
Monit tputl | MONIT1 3 . .
onttor oupu [Monitor selection] 0: Speed, 1: Speed command, 2: Torque, 3: Torque
command, 4: Pulse, 5: Command pulse
Designated variable value is outputted in 0~+5[V] range through the DA
. converter.
Monitor output 2 | MONIT2 2 ) .
tor outpu [Monitor selection] 0: Speed, 1: Speed command, 2: Torque, 3: Torque
command, 4: Pulse, 5: Command pulse
PAO,/PAO 7,32 . . .
After dividing the motor encoder signal from CN2 as much as the division
Encoder output | PBO/PBO 631 rate set in the division setting menu, it outputs in line drive method
PZO/PZO | 530 gment, toup ‘
As the external I/O contact point power, enter
+24)V] +24[VDCJ+10% 1.0[A] or above for the external power.
Power inout +24VIN 49 (User preparation)
P @ When using the 1/O contact point power simultaneously, recalculate the
power capacity according to the output contact points.
+109 i
+24]V] GND GND24 24 Connect the ground of power+24[VDC+10% for external I/O contact point.
25 (User preparation)
18 . -
OV] GND 26.33 Common power ground terminal of speed, command, torque limit
3 4' 36 command, speed, torque monitor output, encoder output terminal.
Battery + BAT+ 29 When using the absolute encoder, connect the battery from the upper
Battery - BAT- 4 device. Do not connect the drive side and both sides of the upper device.
+12[V] output +12 35 When simply outputting speed command and torque limit, use the +12[V]
-12[V] output -12 37 power.
FRAME .
GROUND FG 50 Ground the cable ground wire of CN1.

¥ Function of fixed I/O contact point cannot be changed.
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2.4 CN2 Wiring and Signal Explanation

2.4.1 When using incremental encoder

CN2 is the connector located on the bottom right side of the front side of the operating device. This connector is used for connecting
the operating device and the encoder of the servo drive. The PIN arrangement shown from the connector in the user's point of view is
as follows. The encoder signals may differ depending on the type of encoder.

1 PW 11 /PZ
2 /PW 12 FG

3 PV 13 /PB
4 /PV 14 4

5 PU 15 /PA
6 /PU 16 PB

7 17
8 18 PA

9 GND 19 Vce
10 20

[ Based on soldering side of user connector ]

@ Connector for CN2 is optional.
- Manufacturer : 3M, CASE product name : 10320-52F0-008,
- Connector (For soldering) : 10120-3000VE

The 15 line type incremental encoder arrangement of CN2 and XMR-Series AC servo meter is shown as the following table.

CN2 Sanalnane MOTOR([I60,80series) side MOTOR([1130,180series) side
PIN No. Connector pin No. for encoder. Connector pin No. for encoder.
1 PW 11 P
2 IPW 12 R
3 PV 9 M
4 PV 10 N
5 PU 7 K
6 /PU 8 L
- i _ -
8 - - -
9 GND 14 G
10 - - -
11 Pz 6 F
12 F.G. 15 J
13 /PB 4 D
14 Pz 5 E
15 IPA 2 B
16 PB 3 C
17 - - -
18 PA 1 A
19 Vce (DC5V) 13 H
20 - - -

¥ Connect the grounding wire of the encoder wiring cable for F.G.

¥ Applied cable specification: AWG24 x 9Pair TWIST, SHIELDED CABLE (Maximum length 20m)
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2.4.2 When using 11bit absolute encoder

CN2 is the connector located on the bottom right side of the front side of the operating device. This connector is used for connecting
the operating device and the encoder of the servo drive. The PIN arrangement shown from the connector in the user’s point of view is
as follows. The encoder signals may differ depending on the type of encoder.

1 RX 11 /PZ
2 /RX 12 FG

3 13 /PB
4 14 Pz

5 15 /PA
6 16 PB

7 BT+ 17
8 BT- 18 PA

9 GND 19 Ve
10 20 | ERST

[ Based on soldering side of user connector ]

@ Connector for CN2 is optional.
- Manufacturer : 3M, CASE product name : 10320-52F0-008,
- Connector (for soldering) : 10120-3000VE

The 11bit absolute encoder wiring details of CN2 and XMR-series AC servo motor are shown as the following table.

CN2 . MOTOR([I60,80 series) side MOTOR([_1130,180 series) side
Signal name . .
PIN No. Connector pin no. for encoder Connector pin no. for encoder.

1 RX 11 P
2 /RX 12 R
3 - - -
4 - - -
5 - -

6 - - -
7 BAT+ 9 K
8 BAT- 10 L
9 GND 14 G
10 - - -
11 IPZ 6 F
12 F.G./Shield 8 N
13 /PB 4 D
14 PZ 5 E
15 /PA 2 B
16 PB 3 C
17 - - -
18 PA 1 A
19 Vee(DC5V) 13 H
20 ERST 7 M

¥Connect the grounding wire of the encoder wiring cable for F.G.

¥ Applied cable specification; AWG24 x 9Pair TWIST,SHIELDED CABLE (Maximum length 20m)
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2.4.3 When using 17bit absolute/incremental encoder

CN2 is the connector located on the central right side of the front side of the operating device. This connector is used for connecting
the operating device and the encoder of the servo drive. The PIN arrangement shown from the connector in the user’s point of view is
as follows. The encoder signals may differ depending on the type of encoder.

1 SD 11
2 /SD 12 FG
3 13
4 14
5 15
6 16
7 BT+ 17
8 BT- 18
9 GND 19 Vcc
10 20

[ Based on soldering side of user connector ]

@ The connector for CN2 is optional.

@ Forincremental 17hit encoder, you do not need to connect the No. 7 (BT+) and No. 8 (BT-) terminal.
- Manufacturer : 3M, CASE product name : 10320-52F0-008,
- Connector (for soldering) : 10120-3000VE

The 17bit absolute encoder wiring details of CN2 and XMR-series AC servo motor are shown as the following table.

CN2 . MOTOR([I60,80 series) side MOTOR([_1130,180 series) side
Signal name . .
PIN No. Connector pin no. for encoder Connector pin no. for encoder
1 SD 1 P
2 /SD 2 R
3 - - -
4 - - -
5 - - -
6 - - -
7 BAT+ 3 K
8 BAT- 4 L
9 GND 6 G
10 - - -
11 - - -
12 F.G. 7 J N
13 - - -
14 - - -
15 - - -
16 - - -
17 - - -
18 - - -
19 Vee (DC5V) 5 H
20 - - -

¥Connect the grounding wire of the encoder wiring cable for F.G

¥ Applied cable specification: AWG24 x 5Pair TWIST, SHIELDED CABLE (Maximum length 20m)
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% Awiring example of CN2 of motor side ((J60,80) and FDA7000(A) when applying the 17bit absolute/incremental encoder

AC SERVO MOTOR
(260,80)

AC SERVO DRIVER

CN2 CN1

HIGH CONTROL

(XDA-S000S) DEVICE
o 1
e ____Rlﬂ PAQ
i
i Puise 1:32| pac [P :j>_
Output LINE :LRl-G PBO
1 DRIVER i
,A\[ ! T.ISN75174 1a1] peo [P ;i>
2] Rls PZ0
1-30] /Pz0 ]F’ :j > Used LINE
1 2-1 SD RECEIVER
T.I. SN75175
2 IP[2-2 5D
3 2-7 BAT+ 0
4 IrPlos BAT- T
5 2-19 Vee(5V) 1-29
6 TP[2-9 GND(OV) 1-4
1-1
1-8
1-33
1-34
; \ 4
2-12 FG ov
zfﬂ 1-50 Ip[*1] indicates the
I TWIST PAIRED CABLE.
- [*2]T.I.TEXAS INSTRUMENT

@ Applied cable specification: AWG24 x 9Pair TWIST, SHIELD CABLE (Maximum length 20m)
4 You do not need to connect the incremental 17bit encoder no. 7 (BT+) and no. 8 (BT-) terminals,

2.4.4 17bit absolute encoder data transmission

The output signal of absolute encoder is the incremental division output PAO, /PAO, PBO, PBO, PZO, /PZO

2-14

EN

SERVO DRIVE

SD

Division
== circuit

Y v

/SD

Serial Data

(PO1-14

PAO
PBO

Pulse conv.

PZO

Signal name Condition Signal content
When turning on the power and Serial data
PAO initializing Initial incremental pulse
During normal operation after
s Incremental pulse
initialization is complete
When turning on the power and -
o Initial incremental pulse
PBO initializing
During normal operation after
e Incremental pulse
initialization is complete
PzO Always Origin point pulse
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(I PAO serial data specification

Data transmission method Supplementary asynchronous
Baud Rate 9600[bps]
Start bit 1 bit
Stop bit 1 bit
Parity Excellent
Character Code ASCII Code 7 bit
Data Format 8 Character

¥ Revolution is outputted in line 5.
@ Absolute data content

(@ Serial data: This indicates where the motor axis is positioned after several revolutions from the reference position (Absolute
encoder initialized value).

® Initial incremental indication: It outputs the pulse in the same speed as the revolution as about 1250 rpm (17 bit serial
encoder application and P01-14=16384(4096[pulse]) from the origin position to current motor position of the motor axis.

Reference position

(Absolute initialization) Current position

-1 0 +1 +2 +3
Coordinate
-1 0 +1 +2
M value
MxR __ JE
\%/_//
EC
E Eu
% Absolute data E,, is calculated as follows.
E. =M xR+E,
Ew=Ec —Es
¢ - Current position read from encoder
: Serial data (multi revolution data)
E, : Initial incremental pulse rate (Generally showed in “-* value)
E; :Initial incremental pulse rate read from absolute encoder initialization point

(Generally shown in “-* value and this value is stored and used in the upper device.)

E,, :Current position necessary from customer system

R : Pulse rate for 1 encoder revolution (Value with division ratio [P01-14] applied)
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(3 Absolute data transmission sequence

@ Maintain the ABS_REQ signal to “H” Level.
® After 50ms, it switches to standby condition to receive the serial data. The up/down counter for incremental pulse count is
Cleared to “0".
(© It receives the serial data 8 byte.
(d After receiving the initial serial data and about 400ms past, it operates as general incremental encoder.

ABS_REQ signal

Revolution serial data Initial incremental pulse

Incremental pulse

PAO Negative

i A Phase

Negative Incremental Incremental pulse
PBO pulse

A Phase A Phase

90ms Type
60ms Min.
50ms . i.260ms Max. i about 15ms i8~9msi 400ms Max,
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2.5 CN3 Wiring and Signal Explanation

2.5.1 CN3 terminal arrangement
CNa3 is the connector located on the bottom left side of the front side of the operating device. This connector is used for connecting the

operating device and the upper level device or serial communication with peripheral device. The PIN arrangement shown from the

connector in the user’s point of view is as follows.

1 N/A " N/A
2 N/A 12 | NA
3 -12v 13 N/A
4 +12v 14 N/A
5 +5V 15 +5V
6 GND 16 NC
7 |PXD-485 17 GND
8 |NXD-485 18 NC Terminal
9 |™x0-232 19 resistor
10 |RXD-232 20 +5V

[ Based on soldering side of user connector |

@ Connector for CN3 is optional.
- Manufacturer: 3M, CASE product name: 10320-52F0-008
- Connector (For soldering): 10120-3000VE

2.5.2 Communication cable for RS-232C channel

€] 1 1
:
{ B
® 20 |L& || 10
D-5UB 9Pin 10120-3000¥E 3M
YA . 5
2 10
3 9
s  Connector body (F G)
L Communication cable spec.: AWG24, UL2919-AMESB 3C (LS Cable)

[PC Serial Port] [Servo Drive CN3 Connector]

4 Shielded cable only connects with 10120-3000VE connector body when RS232C communication cable is assembling. Do not

connect with D-SUB 9Pin connector body. (If both connectors are connected with shielded cable, it may cause communication
problem.)
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2.5.3 Communication cable for RS485 channel

@ P=
o 11 % 1
M 0--—' H %
20 ||\8
At @ ® 1o
101 20-3000VE 3M
P s s 7
N 8
At e s 19
[Upper System]

[Servo Drive CN3 connector]

@ Please make a terminal resistor by short-circuit within Rt (no. 19) and N (no. 8).

4 Terminal resistor (120%) is built-in in servo drive.

@ Please do not connect with Rt terminal when drives are connected each other. It may cause reducing the value of terminal resistor

2-18
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Chapter 3 Parameter Setting

Chapter 3 explains the individual servo parameter setting method according to the usage. The parameter setting can be executed with
the internal mount loader and digital loader, and refer to Chapter 5 for details on how to use the internal mount load and digital loader.
The parameter no. with the symbol ( * ) marked indicates that the value can only be corrected when the SVONEN input contact point is

“OFF".
3.1 Status Display Parameter ............ccoeerrenreiereenseesee e es 31
3.2 Motor and Operating DeviCe SEttNG........ccovrrerereriererrererere e 35
3.3 General Control Parameter SEttNG.........ooveueerrrereereeneresesee e 3-8
3.4 Speed Control Pararmeter SEMNG ........oveveeerrerereeererereeeesesesese e 3-14
3.5 Input Contact Point Digital Speed and Torque Setting.........cccceeveeeveeereeecennne. 3-18
3.6 Position Control Parameter SEtiNg ..........cccoeereveieireeeseseeseesee e 3-19
3.7 Torque Control Parameter SEHtNG........ccccceevierererierie e see s seeseseens 321
3.8 Input Contact Point FUNCHON SELNG.......ccccovviererereresereerese e see e 3-23
3.9 Output Contact Point FUNCHON SELNG.........ccorrereeieeirirerieieeesesesee e 3-28
3.10 Analog Monitor FUNCHON SELHNG .....covvveveeeiireriieieiseresieie s 3-33
3.11 Job Operation Parameter SEMiNG..........ceurrrrrieeinreriseeeereseseeee s 3-34
3.12 Alarm Display SEtiNG .........ccovvveerieireieesiee e es 3-36
3-0
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| ]
The menu setting can be executed with the digital load and internal mount loader. Refer to Chapter 5 for details on how to use the
internal mount load and digital loader.

The acronym and meaning used in this manual are as follows.

Acronym Meaning
PC Position Controller Position Controller
cC Current Controller Current Controller
SC Speed Controller Speed Controller
LMT Limit Limit
ENB Enable Enable
INIT Initialize Initialize
PROG Program Program
CMD Command Command
ACCEL Acceleration Acceleration
DECEL Deceleration Deceleration
SPD Speed Speed
POS Position Position
COMPEN Compensation Compensation
ABS Absolute Absolute
REV Revolution Revolution
ADJ Adjustment Adjustment
MAX Maximum Maximum
TRQ Torque Torque
MULTI Multiple Multiple
NF Notch Filter Notch Filter
COM Communication Communication
TC Time Constant Time Constant
FF Feedforward Feedforward
ERR Error Error
ELCTR Electric Electric
NUM Numerator Numerator
DEN Denominator Denominator

3.1 Status Display Parameter
Unit Display range Manufactured default Speed/Torque/

- Display Select
StE-01 play - 100~ 1330 1203 Position control

When the power of the servo drive is turned on, this sets the menu to display on the display window. The first and second space
indicates the upper menu number of each menu, and third and fourth space indicates the lower menu number. For example, if it is set
as StE-01 = 1203, the “12” means the StE menu and “03 refers to the StE-03.
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[First and second space value]

Upper menu name PO1 | PO2 | PO3 | PO4 | PO5 |PO6 |PO7 |PO8 |PO9 |JOG |ALS | SE
1%and 2" value 01 02 03 04 05 06 07 08 09 10 u 12
Refer to each parameter for the third and fourth menu number.
StE-02 Cg‘rer;tjnd ::)?TT glggglg{ rggggelg Manufactu_red default Speed/position control

SIE-03 Motor Speed t;)r:]f glgg,éc)yls";n‘/~ rggggelg Manufactu_red default gggggﬂﬁ gg?wl:recfl
StE-04 CCW Speed Unit Display range Manufactured default Speed/Torque/
Limit rpm 0.0~9999.9 - Position control
SIE05 | Cw Speed Limit ::) rr1r|: [gzggyé rilrz)gg Manufactu_red default PSgseiggg 2;)?‘#%
StE-06 | Command Pulse pldlrgte _gggg{rggggg Manufactu_red default Position control
StE-07 | Feedback Pulse p%g; -gggggg{rggggg Manufactu_red default Pasition control
StE-08 Error Pulse p%g; -gggggg{rggggg Manufactu_red default Pasition control
StE-09 Command Unit Display range Manufactured default Spe_e_d/T orque/
Torque % -300.0 ~ 300.0 - Position control
SIE-10 Load Rae L{;}it Iggglg{ rggg% Manufactu_red default gggggg g(r)?#reoll
SIE1L | Max Load Rate lﬂzit ggg?{ rggg% Manufactu_red default gggggnﬂ' gg?wl:recfl
StE-12 | CCWTRQLMT l{)zit D(ifglﬁa}ygr(‘)elgge Manufactu_red default gggggnﬂ' gg?wl:recfl
SIE13 | cwTROLMT %Zit Dgg(l)ag iag%e Manufactu_red default gggggg 22?15:reoll
StE.14 Inertia. Ratio U_nit Dig%ay Srg%:je Manufactzulrgd default ggseiggg 2cr)?ll#reoll
StE-15 MULTI Tums Lrjen\i/t Dig;ilaglgrgg\ge Manufactu_red default Sg;ﬁgg f:)ch?]Ltjrec:I
SIE-16 Single Tum Ufﬂt D(i)si)lgg éggge Manufactu_red default gggﬁgg g(r)?:tjreoll
StE17 O StatLs U_nit D(iJsE)ISg gggge Manufactu_red default gggﬁgggg?]l:reo/l
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<For internal mount loader >

CN1_13

CN1_14 CN1_15

CN1_16

CN1_

17

CN1_18
/ / - Input contact PIN
/Lcm_s /ACNI_B%CNLM %cm_@/ //CN1_4 /CN1_43//

allocation part

/

O e

CN1_44

CN1_45 CN1_46

Output contact PIN

allocation part
CN1_47 CN1_48
The PIN allocation based on the manufactured default is as follows.
CN1 PIN
No. (input) 18 43 17 42 16 41 15 40 14 39 13 38
Initial svon | SPPY | sPD2 C‘m’” CW | SPDLI £ ALM
allocated EN GEAR | GEAR | SPD3 DIR PIP PTOL LIMNT | ML | oo | STOP | o
value 1 2 M QLM M
CN1 PIN
No. (Inpuf) 23 48 22 47 21 46 20 45 19 44
Initial INSPD/ SPDOU
allocated - BRAKE | INPOS/ | ZSPD RDY TTRQO | ALARM ASE(;) Aagf AEES
value INTRQ uT
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<For digital loader >

The following table shows the PIN allocation based on the manufactured default value.

CN1PIN (S\l/?)N 43 17 42 16 41 15 40 SPDlle / 39 13 ( Aﬁﬁ/l
No. (Input) EN) (SPD1) | (SPD2) | (SPD3)| (DIR) (PIP)  [CCWLIM) [ (CW LIM) M) (ESTOP) | (STOP) RST)
Example 1 1 0 0 0 0 0 1 0 1 0 0
Operation | Motorin Internal command speed 1 C‘?mm.a“d PI control CCW CW. Speed/tt_)r Not

. . direction .| revolution | revolution | que limit | Notused | Notused
content operation selection ) operation . . . used
revolution possible |impossible| not used
48 22 46 45 19 44
,\%Nénp'ﬁ't) f? (BRAK | (INSPD/INPOS/ (zg;D) (RleY) (SPDOUT/R | ALi%M) wco | mco | @;co
- (np E) INTRQ) QOUT) DEO) DE1) DE2)
Example - 1 1 1 1 0 1 0 0 0
. Motor Command speed/ | 0 speed Servo Speed/torque
Operation Not used brake position/ftorque reached ready limit not in NO”.'?a' Normal condition
content " " - condition
cancel reached condition | condition | condition process
. Unit Setting range Manufactured Speed/Torque/
StE-18 PROG Version .
- 0.0~99.99 default Position control
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3.2 Motor and Operating Device Setting

Set the motor ID to use. In the display of P01-02 ~ P01-10 (Except P01-07 and P01-08), the motor parameter constant value is not

P01-01*

Motor ID

Unit

Setting range
GEN-00~99

Manufactured default
( By capacity )

Speed/Torque/
Position control

indicated.
ID Model name ID Model name ID Model name ID Model name ID Model name
00 Individual 20 TFO5 40 LFO3 60 KNO3 80 LNO3
01 - 21 TF09 41 LFO6 61 KNO5 81 LNO6
02 - 22 TF13 42 LFO9 62 KNO6 82 LNO9
03 - 23 TF20 43 LF12 63 KNO7 83 LN12
04 - 24 TF30 44 LF20 64 KNOG6A 84 LN12A
05 - 25 TF44 45 LF30 65 KN11 85 LN20
06 - 26 TF09-5 46 - 66 KN16 86 LN30
07 - 27 - 47 - 67 KN22 87 LN40
08 CKO02 28 - 48 - 68 KN22A 88 -
09 CKO04 29 - 49 - 69 KN35 89 -
10 - 30 KF08 50 CNO4A 70 TNO5 90 -
11 CNO1 31 KF10 51 CNO06 71 TNQ9 91 -
12 CNO02 32 KF15 52 CNO8 72 TN13 92 -
13 CNO3 33 KF22 53 CN10 73 TN17 93 -
14 CN0O4 34 KF35 54 CNO09 74 TN20 94 -
15 CNO5 35 KF50 55 CN15 75 TN30 95 -
16 - 36 - 56 CN22 76 TN44 96 -
17 - 37 - 57 CN30 77 TN75 97 LN10J
18 - 38 - 58 CN30A 78 - 98 -
19 - 39 - 59 CN50A 79 KN55 99 -
) Unit Display range Manufactured default Speed/Torque/
P01-02 Inertia .
gfem”2 0.01 ~999.99 By motor type Position control
Unit Display range Manufactured default Speed/Torque/
P01-03 TRQ Constant .
kgfcm/A 0.1~999.99 By motor type Position control
Unit Display range Manufactured default Speed/Torque/
P01-04 Phase Inductance N
mH 0.001 ~99.999 By motor type Position control
. Unit Display range Manufactured default Speed/Torque/
P01-05 Phase Resistance o
Q 0.01 ~99.999 By motor type Position control
Unit Display range Manufactured default Speed/Torque/
Rated Current -
P01-06 A(rms) 0.01 ~999.99 By motor type Position control
Unit Display range Manufactured default Speed/Torque/
P01-07 Rated Speed -
pm 0.0~9999.0 By motor type Position control
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Unit Display range Manufactured default Speed/Torque/

P01-08 MAX Speed .
pm 0.0~9999.0 By motor type Position control
Unit Display range Manufactured default Speed/Torque/

P01-09 Rated TRQ o
kgfcm 0.0 ~9999.0 By motor type Position control
Unit Display range Manufactured default Speed/Torque/

P01-10 Pole Number -
Pole 2~98 By motor type Position control
. Unit Display range Manufactured default Speed/Torque/

PO1-11* Drive ID ) N
- 0~45 By drive type Position control

Enter the setting value in the following table depending on the servo drive capacity.

Drive capacity
01 02 04 05 08 10 15 20 30 45
[XDA-S ]
PO1-11
. 1 2 4 5 8 10 15 20 30 45
[Drive ID]
Unit Display range Manufactured default Speed/Torque/
P01-12* Encoder ID ~
- Enc-0~R Enc-A Position control
ABS INC ABS
Encoder | Manual INC INC INC INC INC INC 1/ 17 17/
ID setting 2000 2500 3000 5000 6000 2048

13bit 33bit 33bit

P01-12 Enc-0 Enc-A Enc-b Enc-C Encd Enc-E Enc-F Enc-G Enc-P Enc-R

Unit Display range Manufactured default Speed/Torque/
P01-13* Encoder Pulse .
ppr 1~32768 2000 Position control
Encoder
D Enc-0 Enc-A Enc-b Enc-C Enc-d Enc-E Enc-F Enc-G | EncP Enc-R
Manual
P01-13 setiing 2000 2500 3000 5000 6000 2048 2048 32768 | 32768
Unit Display range Manufactured default Speed/Torque/
P01-14 Pulse Out Rate N
pulse 1~131072 (By model) Position control

Set the pulse out rate of the encoder when outputting in line driver method by dividing the encoder pulse on A and B fed back from the
motor. (But for the 17 bit serial encoder applied to XDA-S000S, enter the 4 multiple value and the setting range is “16384 ~ 131072".)

* Manufactured default: XDA-S000: 2000, XDA-S000S: 32768
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Unit Display range Manufactured default Speed/Torque/

P0O1-15* COM Baud Rate
- 0~3 0 Position control

Select the communications speed. Set the communications speed of the transmitting side (main unit). But it is only applied to the
RS483 communications channel.

Set value Serial communication baud rate
0 9600[bps]
1 19200[bps]
2 38400[bps]
3 57600[bps]

Unit Display range Manufactured default Speed/Torque/

-16* Serial Select
PO1-16 ) 0~2 0 Position control

You can use the analog speed, analog torque input and pulse input using the serial communication and communication card. Refer to
the following.

Set value Content
0 Analog speed, torque and pulse
command through CN1
1 Speed, torque and position data
command by serial communication.
2 Speed, torque and position data
command by communication card.
) Unit Display range Manufactured default Speed/Torque/
PO1-17* Serial /O -
- 0~2 0 Position control
Set this when using the I/O contact point by communications.
Set value Content
0 I/O contact point use through CN1
1 I/O contact point use by communications
(RS232C/RS485)
2 I/O contact point use by communications
card (Device Net)
. Unit Display range Manufactured default Speed/Torque/
PO1-18* Serial ID -
- 1~31 1 Position control
i Displ Manuf: faul
P01-19 Parameter Lock Unit isplay range anufactured default Spggd/'l’ orque/
- ON/OFF OFF Position control
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PO1-20*

Absolute Origin

Unit

Display range
ON/OFF

Manufactured default
OFF

Speed/Torque/
Paosition control

You can execute encoder origin when applying 17bit/2048 absolute encoder. When you enter ON for the parameter, it changes to OFF
and resets the Multi-Turn data.

3.3 General Control Parameter Setting

Speed/Torque/
Position control

Unit Display range Manufactured default

Control Mode
- 0~5 1

P02-01*

The conversion of control mode cannot be changed when the servo is turned on.

Type contact point .
Set value P » P Applied control mode
condition
0 - Torque control mode
1 - Speed control mode
2 - Position control mode
ON Speed control mode
3
OFF Torque control mode
ON Speed control mode
4
OFF Position control mode
ON Position control mode
5
OFF Torque control mode
. . Manufactured
Unit Display range Speed/Torque/
P02-02 Mode Change Time default N
ms 100.0 ~ 10000.0 5000 Position control

When the servo drive is set to multiple control mode, decelerate the servo motor during the set control mode conversion time for the

conversion contact point input of the control mode to convert to control mode when the speed is zero.

Unit Display range Manufactured default Speed/Torque/

P02-03 CCW TRQ LMT ~
% 0.0~300.0 300.0 Position control
Unit Display range Manufactured default Speed/Torque/

P02-04 CWTRQ LMT N
% -300.0~0.0 -300.0 Position control

. i Manufactured default

. Unit Display range . Speed/Torque/

P02-05 CCW Speed Limit (Maximum value of N
rpm 0.0 ~6000.0 i Position control

applied motor)
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. ) Manufactured default

. Unit Display range ) Speed/Torque/

P02-06 CW Speed Limit -(Maximum value of N
rpm -6000.0~0.0 i Position control

applied motor)

Unit Display range Manufactured default Speed/Torque/

P02-07 Brake Speed -
pm 0.0~9999.9 50.0 Position control
Unit Display range Manufactured default Speed/Torque/

P02-08 Brake Time -
ms 0.0 ~10000.0 50.0 Position control

¥ Operating condition of brake
When any one of the operating speed of P02-07 and operating time of P02-08 of the user menu is satisfied, the brake will operate.

P02-09

DB Mode

Unit

Display range
0~3

Manufactured default
2

Speed/Torque/
Position control

DB mode control is to stop the serve motor abruptly during an emergency stop. The user menu P02-09 sets the stop operation of the
servo motor when the servo is turned off or during an emergency stop. (Caution !) However, this function is not available in Large
capacity.

Set value Operation explanation
0 Maintain by decelerating the dynamic brake when the servo is off.
1 Free-run operation at set zero speed or below by decelerating the dynamic brake
when the servo is off.
Maintain free-run operation by decelerating in free-run condition when the servo is
2 off
3 Maintain dynamic brake at set speed of zero or less by decelerating in free-run
condition when the servo is off
) Unit Display range Manufactured default Speed/Torque/
P02-10 Notch Filterl .
- 0~2 0 Position control

The operation of the notch filter is set to operate the notch filter to reduce the resonance of the machinery.

Set value Operation explanation
0 Do not use the notch filter 1.
1 Operate the notch filter 1 in the set resonance frequency and resonance bandwidth.
This is the method of reducing the resonance after automatically detecting the
2 resonance frequency, it automatically detects the frequency of which the vibration is
generated and reduces the resonance (Automatically switches from mode 2 = 1).
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P02-11

NF Frequencyl

Unit
Hz

Display range
50.0 ~2000.0

Manufactured default
300.0

Speed/Torque/
Position control

This sets the notch filter frequency 1 to reduce the resonance of the machinery.

P02-12

NF Bandwidthl

Unit
%

Display range
10.0~99.9

Manufactured default
95.0

Speed/Torque/
Position control

It shows the certain gain bandwidth where the notch filter 1 does not operate to reduce the resonance of machinery.

P02-13

Notch Filter2

Unit

Display range
0~1

Manufactured default
0

Speed/Torque/
Position control

The operation of the notch filter is set to operate the notch filter to reduce the resonance of the machinery.

Set value Operation explanation
0 Do not use the notch filter 2.
1 Operate the notch filter 2 in the set resonance frequency and resonance bandwidth.
Unit Display range Manufactured default Speed/Torque/
P02-14 NF Frequency2 N
Hz 50.0 ~2000.0 500.0 Position control
This sets the notch filter frequency 2 to reduce the resonance of the machinery.
P02-15 NF Bandwidth2 Unit Display range Manufactured default Speed/Torque/
% 10.0~99.9 95.0 Position control
P02-16 TRQ Filter TC Unit Display range Manufactured default Speed/Torque/
ms 0.0 ~1000.0 (By capacity ) Position control
) Unit Display range Manufactured default | Speed/Torque/
P02-17 Auto Tuning .
- 0~1 0 Position control
P02-18 System Response Unit Display range Manufactured default Speed/Torque/
- 1~19 (By capacity ) Position control
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The setting of system response is to set the response to the target of the machine system attached to the servo motor.

P02-18 P03-05 P03-07 P02-16
(System POS05 P05-06 (Speed P03-06 (Speed P03-08 (Command
response (Posm'on loop (Posnpn loop control loop (SCTCY) control loop (SCTC2) torque filter

setting) gain 1) gain2) gain 1) gain 2) TC)

1 20 5.0 20 200.0 50 120.0 45
2 5.0 10.0 50 120.0 10.0 80.0 35
3 10.0 15.0 10.0 80.0 15.0 60.0 30
4 15.0 20.0 15.0 60.0 20.0 45.0 25
5 20.0 25.0 20.0 45.0 25.0 40.0 20
6 25.0 30.0 25.0 40.0 30.0 30.0 15
7 30.0 35.0 300 300 35.0 250 13
8 35.0 45.0 350 250 45.0 18.0 12
9 450 55.0 450 18.0 55.0 17.0 0.9
10 55.0 70.0 55.0 17.0 70.0 130 0.8
u 70.0 85.0 70.0 130 85.0 1o 0.6
12 85.0 105.0 85.0 1.0 105.0 10.0 05
13 105.0 130.0 105.0 10.0 130.0 8.0 04
14 130.0 160.0 130.0 8.0 160.0 6.0 0.25
15 160.0 200.0 160.0 6.0 200.0 54 0.2
16 200.0 240.0 200.0 54 240.0 50 0.15
17 240.0 300.0 240.0 5.0 300.0 35 0.1
18 300.0 350.0 300.0 35 350.0 3.2 00
19 350.0 360.0 350.0 3.2 360.0 31 0.0
P02-19 Inertia. Ratio Unit Display range Manufactured default Spe.efd/T orque/
- 1.0~50.0 20 Position control
P02-20 Gain ADJ Speed1 Unit Display range Manufactured default Spggd/‘l’ orque/
pm 100.0 ~5000.0 800.0 Position control
P02-21 Gain ADJ Speed?2 Unit Display range Manufactured default Speed/Torque/
rpm 10.0~500.0 100.0 Position control

When executing the control gain conversion by operation speed of the servo motor, it decides the speed converted by the control gain.
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[Conversion operation]

Speed Command speed
P02-20
" /++— Actual speed
\\ P02-21
l‘ * >
Gainy
Gain2
Gain1
>
. Unit Display range Manufactured default Speed/Torque/
P02-22 Gain ADJ TRQ1 -
% 50.0 ~ 300.0 150.0 Position control
. Unit Display range Manufactured default Speed/Torque/
P02-23 Gain ADJ TRQ2 .
% 0.0 ~300.0 50.0 Position control

When executing the control gain conversion by operating torque of the servo motor, it decides the torque converted by the control gain.

[Conversion operation]

Speed Command speed
A
. Ve Actual speed
Torque >
A Internal
N command speed P02-22
P02-23
0 N .
2) P02-23
P02-22
N/
\
Gain
A )
Gain2
Gain1
) Unit Display range Manufactured default Speed/Torque/
P02-24 Contact Gain TC N
ms 0.0 ~10000.0 100.0 Position control

When executing the control gain conversion by the external input contact point, it decides the control gain conversion time.
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[Conversion operation]

Gain convgrsion OFF ON OFF
contact point
(GAITRS)
Gain2
Applied gain Gain1 Gain1
P02-24 = 100 [ms]
P02-25 Temporary Sio Unit Display range Manufactured default Speed/Torque/
i porary Siop - ON/OFF OFF Position control

As the stop function, it sets the operation type of the set input contact point. Depending on the menu value, the stop operation is

converted.

P02-26 Emergency Stop

Unit

Display range
ON/OFF

Manufactured default Speed/Torque/
OFF Position control

As the emergency stop, it sets the operation of the set input contact point. Depending on the menu value, the emergency stop

operation is converted.

P02-27 Direction Select

Unit

Display range
ON/OFF

Manufactured default Speed/Torque/
OFF Position control

As the direction function, it sets the operation of the set input contact point. Depending on the menu value, the direction select is

converted.

P02-28 Ripple COMPEN

Unit

Display range
ON/OFF

Manufactured default Speed/Torque/
OFF Position control

In case of speed ripple during operation, this function can reduce the speed ripple. You can select from the following set values.

ON Use speed ripple compensation function

OFF | Do not use speed ripple compensation function

P02-29* Parameter INIT

Unit

Display range
ON/OFF

Manufactured default Speed/Torque/
OFF Position control
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3.4 Speed Control Parameter Setting

P03-01*

Speed Gain Mode

Unit

Display range
1~5

Manufactured
default
1

Speed control

When the servo drive is set to speed control mode, it sets the speed control gain mode.

Set value

Operation explanation

Use speed controller gain 1 (P03-05, P03-06).

Use speed controller gain 2 (P03-07, P03-08).

Apply variable gain using gain 1 (P03-05, P03-06) and gain 2 (P03-07, P03-08) according to
set speed (P02-20, P02-21) for the speed controller gain.

Apply variable gain using gain 1 (P03-05, P03-06) and gain 2 (P03-07, P03-08) according to
set torque (P02-22, P02-23) for the speed controller gain.

Select gain 1 (P03-05, P03-06) or gain 2 (P03-07, P03-08) by the external contact point signal
for the speed controller gain.

. . Manufactured .
Unit Display range Speed/position
P03-02 PI-IP Control % default
% 0.0~100.0 control
100.0
. . Manufactured .
. Unit Display range Speed/position
P03-03 Friction COMPEN default
% 0.0~100.0 00 control

When the servo motor is attached on the machinery with severe friction with ball screw etc., this sets the friction compensation

coefficient to reduce the dead zone that occurs during conversion of revolution direction.

P03-04

Load COMPEN

Unit
%

Display range
0.0~100.0

Manufactured
default
0.0

Speed/position
control

This sets the external load compensation coefficient to improve the response of the servo motor for the sudden load change.

. . Manufactured L
. Unit Display range Speed/position
P03-05 SC Loop Gainl default
Hz 0.0 ~1000.0 . control
( By capacity )
) . Manufactured .
Unit Display range Speed/position
P03-06 SCTC1 default
ms 0.0 ~ 10000.0 . control
(By capacity )
. . Manufactured o
P03-07 SC Loop Gain2 Unit Display range default Speed/position
- u
P Hz 0.0 ~1000.0 . control
(By capacity)
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. . Manufactured .
Unit Display range Speed/position
P03-08 SCTC2 default
ms 0.0 ~10000.0 . control
( By capacity)
. . Manufactured
P03-09 Analog CMD TC unit Display range default Speed control
g ms 0.0~ 2000.0
0.0
. . Manufactured
P03-10 ACCEL Time unit Display range default Speed control
- i u
ms 0.0 ~90000.0
0.0
. ) Manufactured
P03-11 DECEL Time unt Display range default Speed control
ms 0.0~90000.0
0.0
. . Manufactured
P03-12* S-Mode TC unit Display range default Speed control
ms 0.0 ~9000.0
0.0
. . Manufactured
P03-13 In Speed Range unt Display range default Speed control
- u
g pm 0.0~9999.9
10.0
. ) Manufactured
P03-14 Zero Speed Range unt Display range default Speed control
g pm 0.0 ~9999.9
10.0
Manufactured
Unit Display range default eed/Torque
P03-15* +10[V] RPM ' spayrang e sp a
rpm 0.0~9999.9 (Applied motor control
rated speed)

This sets the command speed range of the +10[V] analog voltage when the servo drive is in speed control or torque control mode.

A
Set speed
(P03-15) K
- >
Voltage
Manufactured
Unit Display range default eed/Torque
P03-16* -10]V] RPM ' Py Tang Ha Speed/Torqu
rpm -9999.9~0.0 -(Applied motor control
rated speed)

This sets the command speed range of the -10[V] analog voltage when the servo drive is in speed control or torque control mode.
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-
Voltage
Set speed
(P0O3-16)
. . Manufactured
Unit Display range Speed/Torque
P03-17 Auto Offset default
- ON/OFF OFF control

It automatically adjusts the offset voltage of the servo drive for the analog 0 [V] input of the upper controller. First servo off and connect
voltage to the zero speed input pin of CN1 connector. And then set P03-17 on and adjust the offset voltage automatically so that it can
detect the connected voltage to zero speed. When the offset voltage adjustment is complete, the P03-17 is automatically turned off and

the offset voltage is automatically updated to the parameter of PO3-18.

) . Manufactured
Unit Display range Speed/Torque
P03-18 Manual Offset default
mvV -1000.0 ~ 1000.0 00 control
. ) Manufactured
P03-19* Override ENB unit Display range default Speed control
- ON/OFF OFF

The override mode operation is set to on when minute speed is adjusted when the user is combining the speed command with the

speed by digital contact point and analog speed command.

P03-20

Clamp Mode

Unit

Display range
0~2

Manufactured
default
0

Speed control

Clamp mode is only applied in the speed control mode. Clamp mode can be used when stopping the servo motor without dropping the
analog command voltage to O[V]. Once it is clamped, it will return to its clamped location even when it turns by external force.
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Clamp mode:0 Clamp mode:1 Clamp mode:2
Speed Speed A Speed 4
command command command

> Command Command
Command voltage voltage
Clamp voltage Clamp voltage

voltage

. . Manufactured
P03-21 Clamp Vo unt Display range default d control
- lamp Voltage efau eed control
pVolag mv | -1000.0~1000.0 h
0.0
) . Manufactured
P03-22* F/Back TC unit Display range default Speed control
ms 0.0 ~2000.0
0.0
. . Manufactured .
Unit Display range Speed/position
P03-23 Zero SPD VIB REJ default
rpm 0.0 ~1000.0 control
0.1
. . Manufactured -~
Unit Display range Speed/position
P03-24* Feedforward TRQ default
- 0~2 0 control

When torque command operation mode is set to “2", the feedforward TRQ can be used. The feedforward TRQ input enables fast
decision making during speed control. But if the feed forward input is too high, it can cause an overshoot or undershoot. Apply

appropriately.

Set value Operation explanation
0 The function by analog torque command is operated by input contact point
(SPDLIM/TLIM).
1 The analog torque command continually operates in torque limit value irrelevant
from the contact point input.
5 The analog torque command operates as feedforward torque item. (Precision

control)

3-17



Chapter 3 Parameter Setting

3.5 Input Contact Point Digital Speed and Torque Setting

3-18

. i Manufactured
Speedl Unit Setting range Speed/Torque
P04-01 N default
Digital input speed 1 pm -9999.9 ~ 9999.9 100 control
. . Manufactured
P04-02 Speed?2 Unit Setting range default Speed/Torque
~ u
Digital input speed 2 pm -9999.9 ~ 9999.9 control
100.0
Speed3 Unit Setting range Manufactured Speed/Torque
P04-03 P greng default a
Digital input speed 3 rpm -9999.9 ~ 9999.9 control
200.0
) ) Manufactured
Speed4 Unit Setting range Speed/Torque
P04-04 o default
Digital input speed 4 rpm -9999.9 ~ 9999.9 control
500.0
. . Manufactured
Speed5 Unit Setting range Speed/Torque
P04-05 N default
Digital input speed 5 rpm -9999.9 ~ 9999.9 control
1000.0
. i Manufactured
Speed6 Unit Setting range Speed/Torque
P04-06 o default
Digital input speed 6 rpm -9999.9 ~ 9999.9 control
2000.0
) ) Manufactured
P04-07 Speed7 Unit Setting range default Speed/Torque
~ u
Digital input speed 7 pm -9999.9 ~ 9999.9 control
3000.0
. . Manufactured
Torquel Unit Setting range
P04-08 o default Torque control
Digital input torque 1 % -300.0 ~ 300.0 00
. i Manufactured
Torque2 Unit Setting range
P04-09 o default Torque control
Digital input torque 2 % -300.0 ~ 300.0 20
. . Manufactured
Torque3 Unit Setting range
P04-10 N default Torque control
Digital input torque 3 % -300.0 ~ 300.0
20.0
. . Manufactured
Torque4 Unit Setting range
P04-11 N default Torque control
Digital input torque 4 % -300.0 ~ 300.0
50.0
) ) Manufactured
Torque5 Unit Setting range
P04-12 o default Torque control
Digital input torque 5 % -300.0 ~ 300.0
75.0
. . Manufactured
Torque6 Unit Setting range
P04-13 L default Torque control
Digital input torque 6 % -300.0 ~ 300.0
100.0
. i Manufactured
Torque? Unit Setting range
P04-14 o default Torque control
Digital input torque 7 % -300.0 ~ 300.0 1200




Chapter 3 Parameter Setting

3.6 Position Control Parameter Setting

PO5-01*

POS Gain Mode

Unit Display range
- 1~-5

Manufactured
default
1

Position control

When the servo drive is set to position control mode, set the position control gain mode.

Set value Operation explanation

1 Use the position loop gain 1. (P05-05).

2 Use the position loop gain 2. (P05-06).

3 Apply variable gain using gain 1 (P05-05) and gain 2 (P05-06) according to set
speed (P02-20, P02-21) for the position controller gain.

4 Apply variable gain using gain 1 (P05-05) and gain 2 (P05-06) according to set
speed (P02-22, P02-23) for the position controller gain.

5 Select gain 1 (P05-05) or gain 2 (P05-06) according to external contact point signal
of the position controller gain.

. . Manufactured
Unit Display range .
P05-02* POS Pulse Type ) 0~5 default Position control
1

Set the position command pulse mode.

Command pulse row mode
[Pulse Remark
Logic] In CCW direction ‘ In CW direction
N
€ 0 I; B L A phase
¢}
a IO s B L] +Bphase
t
| P
v AR AR ARA CCW pulse
el ! i Yy v vl | cwpuise
R
L
° O I 2 2 I 2 I 2 I N I 2
g E Direction
| 2 P L | ¥ + Pulse
c R
P P
) 3 E L [— [— LI A phase
S
| R + B phase
t
! P LA 4 4]
v CCW pulse
: 4 3 aFerabel CW pulse
R
L
° aavebebaslEEreberebel
g 5 F Direction
| P H L + Pulse
c R
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P05-03

Position control
Speed Mode

Unit

Display range
ON/OFF

Manufactured
default
OFF

Position/speed
control

When the servo drive is set to position control mode, set the speed mode of P05-03 on to apply the deceleration (P03-10, P03-11)

and S shape mode operation (P03-12) set in user menu P03 by the speed command by the position command pulse.

. . Manufactured
P05-04 Feedforward Unit Display range default Position control
- u Siti
% 0.0~100.0
0.0
) . Manufactured
P05-05 PC P Gainl unit Display range default Position control
Hz 0.0~500.0 .
( By capacity )
. . Manufactured
P05-06 PC P Gain2 unit Display range default Position control
- i u iti
Hz 0.0~500.0 .
( By capacity )
. . Manufactured
Unit Display range .
P05-07 PI-P Pulse ERR default Position control
pulse 0~99999 0

In position control mode, when the error of command pulse and actual movement pulse exceeds the set value of P05-07, it converts

to P control mode to reduce the overshoot.

. . Manufactured
. Unit Display range -
P05-08 In Position default Position control
pulse 0~99999
100
. . Manufactured
Unit Display range .
P05-09 Follow ERR default Position control
pulse 0~99999
30000
. . Manufactured
Unit Display range .
- u iti
P05-10 POSCMDTC default Position control
ms 0.0~ 2000.0
0.0
. . Manufactured
P05-11 FFTC un Display range default Position control
- efaul Siti
ms 0.0 ~2000.0
0.0
. . Manufactured
Unit Display range .
P05-12* ELCTR Gear NUM1 default Position control
- 1~99999
1
. . Manufactured
Unit Display range .
- u iti
P05-13* ELCTR Gear DEN1 default Position control
- 1~99999
1
. . Manufactured
Unit Display range .
P05-14* ELCTR Gear NUM2 default Position control
- 1-~99999
1
. . Manufactured
Unit Display range .
P05-15* ELCTR Gear DEN2 default Position control
- 1~99999 )
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Unit Display range Manufactured L
ELCTR Gear NUM3 Position control
P05-16* - 1~99999 default 1
. . Manufactured
Unit Display range .
PO5-17* ELCTR Gear DEN3 default Position control
- 1~99999
4
. . Manufactured
Unit Display range .
P05-18* ELCTR Gear NUM4 default Position control
- 1~99999
1
. . Manufactured
Unit Display range .
P05-19* ELCTR Gear DEN4 default Position control
- 1~99999
8
. . Manufactured
. Unit Display range .
P05-20 Bias SPD COMPEN default Position control
pm -1000.0 ~ 1000.0 00

To reduce the position decision time in position control mode, it adds the internal compensated speed of the servo drive to reduce the

position decision time.

P05-21

Bias Pulse Band

Unit
pulse

Display range
0~500

Manufactured
default
10

Position control

The bias pulse band is the value showing the time P05-20 (Bias compensation speed) is added in error pulse. When the error pulse

exceeds the bias pulse band, the bias compensation speed is added.

. ) Manufactured
Unit Display range .
P05-22 Backlash Pulse default Position control
pulse 0~99999 0
3.7 Torgue Control Parameter Setting
. . Manufactured
P06-01* Analog TRQTC unt Display range default Torque control
9 ms 0.0 ~2000.0 00

When the upper controller commands the torque of the servo drive in analog voltage, this sets the low band passing filter TC of the

analog torque command.
. . Manufactured
P06-02 TRQACCEL Time Unit Display range defal Toraue confrol
- ul U
ms 0.0 ~9000.0 g
0.0
. . Manufactured
P06-03 TRQ DECEL Time Unit Display range default - rol
- efau orque control
ms 0.0~ 9000.0 oo a

The upper controller sets the acceleration/deceleration time of the torque command in the torque control mode of the servo drive.
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Manufactured
P0G-04* TRQ S-Mode Unit Display range defaut Toraue Control
- efau U
ms 0.0 ~2000.0 00 g

If you adjust the S-mode operation TC in the condition satisfying the operating characteristics of the machine system, you can reduce
the vibration and impact of the machinery.

. . Manufactured
P06-05 In TRQ Range Unit Display range default Torque control
- ul U
d % 0.0~100.0 g
10.0
A Torque \
Torque| / .
A
Set torque
-«—— Actual torque reach range
A\
'
3 >
Time [sec]
A
ON
Set torque
OFF reach completion >
Time [sec]
. . Manufactured
P06-06 Stop TRQ Range unit Display range default Torque control
- ul U
P g % 0.0~100.0 a
10.0
. . Manufactured
P06-07 10V] TRQ Unit Display range defauit Speed/Torque
- efau
% 0.0~300.0 1000 control

This sets the command torque range applicable to t he 10 [V] analog voltage in speed control or torque control mode of the servo

drive.
Unit Display range Manufactured Speed/Torque
P06-08 Auto Offset paytang default g
- ON/OFF control
OFF
It automatically adjusts the offset voltage of the servo drive for analog O[V] input of upper controller.
. . Manufactured
Unit Setting range Speed/Torque
P06-09 Manual Offset default
mvV -1000.0 ~ 1000.0 00 control
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3.8 Input Contact Point Function Setting

. . Manufactured
Unit Setting range Speed/Torque/
PO7-01* CN1 18 default N
- 0~30 1 Position control

In PO7-01 menu, you can set the single pin (0~20) and set the pin (25~30) by control mode, but in P07-02~P07-12 menu, you can only
set the single pin setting (0~20). To set the pin by control mode, enter the value of “25~30" in the PO7-01 menu so that the menu of
P07-01 ~ P0O7-12 is automatically reset with the applicable mode pin setting. For more details, please refer to the “[CN function table]” in

the next page.

. . Manufactured
Unit Setting range Speed/Torque/
PO7-02* CN1 43 default N
- 0~20 9 Position control
. . Manufactured
Unit Setting range Speed/Torque/
PQO7-03* CN1_17 default N
- 0~20 10 Position control
. . Manufactured
Unit Setting range Speed/Torque/
P0O7-04* CN1 42 default N
- 0~20 1 Position control
) . Manufactured
Unit Setting range Speed/Torque/
PO7-05* CN1_ 16 default N
- 0~20 3 Position control
. . Manufactured
Unit Setting range Speed/Torque/
PQO7-06* CN1_41 default N
- 0~20 4 Position control
. . Manufactured
Unit Setting range Speed/Torque/
PO7-07* CN1 15 default N
- 0~20 13 Position control
) . Manufactured
Unit Setting range Speed/Torque/
P0O7-08* CN1 40 default N
- 0~20 14 Position control
. . Manufactured
Unit Setting range Speed/Torque/
PQO7-09* CN1_14 default N
- 0~20 12 Position control
. . Manufactured
Unit Setting range Speed/Torque/
PO7-10* CN1 39 default N
- 0~20 16 Position control
. . Manufactured
Unit Setting range Speed/Torque/
PO7-11* N1_13 default N
- 0~20 15 Position control
. . Manufactured
Unit Setting range Speed/Torque/
PO7-12* CN1 38 default N
- 0~20 19 Position control

This sets the input contact point function to control the operation of the servo drive from the upper controller. When you set the function
applicable for each input contact point, the servo drive executes the set functions. Connect to the pin allocated as the input contact
point of the CN1 connector and you can set and use the desired function from the menu. You can arrange the input contact point in
multiple arrangements so that other pins can have the same function.
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[Input contact point function table]

Function . . .
Function acronym Function explanation
number
0 - Do not use applicable input pin
1 SVONEN Servo on/off operation input contact point
5 TYPE When the control mode is multiple mode, control mode conversion input
contact point
3 DIR Torque/speed/location direction conversion input contact point
4 PI/P P-PI control mode conversion input contact point
5 GAITRS Control gain conversion input contact point
6 TRQ1 Digital torque input contact point 1
7 TRQ2 Digital torque input contact point 2
8 TRQ3 Digital torque input contact point 3
Digital speed input contact point 1
9 SPD1/GEAR1 ) . _ .
electronic gear ratio conversion input contact point 1
Digital speed input contact point 2
10 SPD2/GEAR2 ) . L .
electronic gear ratio conversion input contact point 2
n SPD3 Digital speed input contact point 3
Speed limit use input contact point (Torque control)/
12 SPDLIM/TLIM P - -p P . (Torg ..)
Torgue limit use input contact point (Speed, Position control)
CCW revolution limit input contact point
(Speed, Position control)/
13 CCWLIM/PTQLIM o .
CCW torque generation limit input contact point
(Torque control)
CW revolution limit input contact point
14 CWLIM/NTQLIM (Speed, Position control)/
CW torque generation limit input contact point (Torque control)
15 STOP Temporary stop input contact point
16 ESTOP Emergency stop input contact point
17 PLSINH Position command pulse input limit input contact point
18 PLSCLR Position command pulse clear input contact point
19 ALMRST Alarm reset input contact point
20 ABSREQ Initial data request signal for absolute encoder
Use torque control mode internal setting function
25 SETUP1 i
(Can only be entered in PO7-01 menu)
Use speed control mode internal setting function
26 SETUP2 i
(Can only be entered in P07-01 menu)
Use position control mode internal setting function
27 SETUP3 .
(Can only be entered in P07-01 menu)
Use speed/torque multi control mode internal setting function
28 SETUP4 )
(Can only be entered in PO7-01 menu)
Use speed/position multi control mode internal setting function
29 SETUPS )
(Can only be entered in PO7-01 menu)
Use position/torque multi control mode internal setting function
30 SETUP6 )
(Can only be entered in P07-01 menu)
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% Torque control mode internal setting function table (When P7-01 is set to 25 (Torque control mode)

Parameter | Input pin Function Function acronym Function explanation
number
P07-01 CN1-18 1 SVONEN Servo on/off operation input contact point
P07-02 CN1-43 15 STOP Temporary stop input contact point
P07-03 CN1-17 16 ESTOP Emergency stop input contact point
P07-04 CN1-42 19 ALMRST Alarm reset input contact point
P07-05 CN1-16 6 TRQ1 Digital torque input contact point 1
P07-06 CN1-41 7 TRQ2 Digital torque input contact point 2
P0O7-07 CN1-15 9 SPD1/GEAR1 Digital speed input contact point 1
P07-08 CN1-40 10 SPD2/GEAR2 Digital speed input contact point 2
P07-09 CN1-14 3 DIR Torque direction conversion input contact point
P07-10 CN1-39 13 CCWLIM/PTQLIM | CCW torque generation limit input contact point
P0O7-11 CN1-13 14 CWLIM/NTQLIM | CW torque generation limit input contact point
P07-12 CN1-38 12 SPDLIM/TLIM Speed limit use input contact point
GND24V |CN1-24,25 - - 24V common input
EXT24V CN1-49 - - 24V external input

% Speed control mode internal setting function table (When P7-01 is set to 26 (Speed control mode)

Parameter | Input pin Function Function acronym Function explanation
number

P07-01 CN1-18 1 SVONEN Servo on/off operation input contact point
P07-02 CN1-43 15 STOP Temporary stop input contact point
P07-03 CN1-17 16 ESTOP Emergency stop input contact point
P07-04 CN1-42 19 ALMRST Alarm reset input contact point
P07-05 CN1-16 4 PI/P P-PI control mode conversion input contact point
P07-06 CN1-41 9 SPD1/GEAR1 Digital speed input contact point 1
PO7-07 CN1-15 10 SPD2/GEAR2 Digital speed input contact point 2
P07-08 CN1-40 n SPD3 Digital speed input contact point 3
P07-09 CN1-14 3 DIR Speed direction conversion input contact point
P07-10 CN1-39 13 CCWLIM/PTQLIM | CCW revolution limit input contact point
P0O7-11 CN1-13 14 CWLIM/NTQLIM | CW revolution limit input contact point
P07-12 CN1-38 12 SPDLIM/TLIM Torque limit use input contact point

GND24V |CN1-24,25 - - 24V common input

EXT24V CN1-49 - - 24V external input
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% Position control mode internal setting function table (When P7-01 is set to 27 (Position control mode))

Parameter | Input pin Function Function acronym Function explanation
number
P07-01 CN1-18 1 SVONEN Servo on/off operation input contact point
P0O7-02 CN1-43 15 STOP Temporary stop input contact point
P07-03 CN1-17 16 ESTOP Emergency stop input contact point
P07-04 CN1-42 19 ALMRST Alarm reset input contact point
P07-05 CN1-16 9 SPD1/GEAR1 electronic gear ratio conversion input contact point 1
P07-06 CN1-41 10 SPD2/GEAR2 electronic gear ratio conversion input contact point 2
P0O7-07 CN1-15 12 SPDLIM/TLIM Torque limit use input contact point
Position command pulse direction conversion input contact
P07-08 CN1-40 3 DIR .
point

P07-09 CN1-14 18 PLSCLR Position command pulse clear input contact point
P07-10 CN1-39 17 PLSINH Position command pulse input limit input contact point
P0O7-11 CN1-13 13 CCWLIM/PTQLIM | CCW revolution limit input contact point
P0O7-12 CN1-38 14 CWLIM/NTQLIM CW revolution limit input contact point

GND24V |CN1-24,25 - - 24V common input

EXT24V CN1-49 - - 24V external input

% Speed/torque multi control mode internal setting function table (When P7-01 is set to 28 (Speed/torque multi control mode))
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) Function . . :
Parameter | Input pin Function acronym Function explanation
number
P07-01 CN1-18 1 SVONEN Servo on/off operation input contact point
P07-02 CN1-43 15 STOP Temporary stop input contact point
P07-03 CN1-17 16 ESTOP Emergency stop input contact point
PO7-04 CN1-42 19 ALMRST Alarm reset input contact point
P07-05 CN1-16 6 TRQ1 Digital torque input contact point1
P07-06 CN1-41 9 SPD1/GEAR1 Digital speed input contact point 1
PO7-07 CN1-15 10 SPD2/GEAR2 Digital speed input contact point 2
When the control mode is set to multi mode, control mode
P07-08 CN1-40 2 TYPE . i
conversion input contact point
P07-09 CN1-14 3 DIR Torque/speed direction conversion input contact point
CCW revolution limit input contact point
(Speed control)/
P07-10 CN1-39 13 CCWLIM/PTQLIM . )
CCW torque generation limit input contact point
(Torque control)
CW revolution limit input contact point
(Speed control)/
P0O7-11 CN1-13 14 CWLIM/NTQLIM L
CW torque generation limit input contact
point(Torque control)
eed limit use input contact point (Torque control)/
P07-12 CN1-38 12 SPDLIM/TLIM P o ) b P ) (Torg N )
Torque limit use input contact point(Speed/position control)
GND24V | CN1-24,25 - - 24V common input
EXT24V CN1-49 - - 24V external input
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% Speed/position multi control mode internal setting function table (When P7-01 is set to 29 (Speed/position multi control mode))

. Function . . .
Parameter | Input pin Function acronym Function explanation
number
P07-01 CN1-18 1 SVONEN Servo on/off operation input contact point
P07-02 CN1-43 15 STOP Temporary stop input contact point
P07-03 CN1-17 16 ESTOP Emergency stop input contact point
P07-04 CN1-42 19 ALMRST Alarm reset input contact point
P07-05 CN1-16 18 PLSCLR Position command pulse clear input contact point
Digital speed input contact pointl/ electronic gear ratio
P07-06 CN1-41 9 SPD1/GEAR1 . )

conversion input contact point1

Digital speed input contact point2/ electronic gear ratio
P0O7-07 CN1-15 10 SPD2/GEAR2 . )

conversion input contact point2

When the control mode is set to multi mode,
P07-08 CN1-40 2 TYPE o .

control mode conversion input contact point

Speed/position direction conversion input
P07-09 CN1-14 3 DIR :
contact point
P07-10 CN1-39 13 CCWLIM/PTQLIM | CCW revolution limit input contact point
PO7-11 CN1-13 14 CWLIM/NTQLIM CW revolution limit input contact point
P0O7-12 CN1-38 12 SPDLIM/TLIM Torque limit use input contact point
GND24V | CN1-24,25 - - 24V common input
EXT24V CN1-49 - - 24V external input

% Position/torque multi control mode internal setting function table (When P7-01 is set to 30 (Position/torque multi control mode))

) Function . . .
Parameter Input pin Function acronym Function explanation
number
P07-01 CN1-18 1 SVONEN Servo on/off operation input contact point
P0O7-02 CN1-43 15 STOP Temporary stop input contact point
P07-03 CN1-17 16 ESTOP Emergency stop input contact point
P07-04 CN1-42 19 ALMRST Alarm reset input contact point
P0O7-05 CN1-16 9 SPD1/GEAR1 electronic gear ratio conversion input contact point 1
P07-06 CN1-41 10 SPD2/GEAR2 electronic gear ratio conversion input contact point 2
Torque limit use input contact point(Position control)/
PO7-07 CN1-15 12 SPDLIM/TLIM o ) )
Speed limit use input contact point (Torque control)
When the control mode is set to multi mode, control mode
PO7-08 CN1-40 2 TYPE . )
conversion input contact point
P07-09 CN1-14 18 PLSCLR Position command pulse clear input contact point
P07-10 CN1-39 6 TRQ1 Digital torque input contact pointl
CCW revolution limit input contact point (Position control)
PO7-11 CN1-13 13 CCWLIM/PTQLIM  |CCW torque generation limit input contact point (Torque
control)
CW revolution limit input contact point(Position control)/ CW|
PO7-12 CN1-38 14 CWLIM/NTQLIM R )
ftorque generation limit input contact point(Torque control)
GND24V | CN1-24,25 - - 24V common input
EXT24V CN1-49 - - 24V external input
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3.9 Output Contact Point Function Setting

. . Manufactured
Unit Display range Speed/Torque/
P08-01* CN1 23 default N
- ~ osition contro
0~30 0 Posit trol

In the P08-01 menu, you can set the single pin (0~18) or set the pin (25~30) by control mode, but in P08-02~P08-10 menu, you can
only set the single pin (0~18). Enter the “25~30" value in the P08-01 menu to use the pin setting by control mode, and the menu of
P08-01 ~ P08-10 will automatically be reset with the pin setting of the applicable mode. For more details, please refer to the “[Output
contact point function table]” in the next page.

. . Manufactured
Unit Display range Speed/Torque/
P08-02* CN1_48 default .
- 0~18 3 Position control
. . Manufactured
Unit Display range Speed/Torque/
- . efau N
P08-03* CN1_22 default
- 0~18 6 Position control
. . Manufactured
Unit Display range Speed/Torque/
P08-04* CN1 47 default N
- 0~18 5 Position control
Unit Display range Manufactured Speed/Torque/
P08-05* CNL 21 payrang peecrior
- 0~18 default 7 Paosition control
. . Manufactured
Unit Display range Speed/Torque/
- Y efau N
P08-06* CN1_46 default
- 0~18 9 Position control
. . Manufactured
Unit Display range Speed/Torque/
P08-07* CN1 20 default N
- 0~18 Position control
14
. . Manufactured
Unit Display range Speed/Torque/
P08-08* CN1_45 default N
- 0~18 Position control
15
. . Manufactured
Unit Display range Speed/Torque/
P08-09* CN1 19 default N
- 0~18 Position control
16
. . Manufactured
Unit Display range Speed/Torque/
P08-10* CN1 44 default .
- 0~18 17 Position control

This sets the function of the output contact point function to check the operation of the servo drive by the upper controller. When you
set the function applicable for each output contact point, the servo drive outputs the signal according to the set function. Connect to the
output contact point of the CN1 connector to use the desired function set from the menu. If you duplicate the output contact point
function setting, you can have the same output signal from different pins.
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[Output contact paint function table]

Function . . .
Function acronym Function explanation
number
0 - Do not use output function
1 SVONOFF Servo on/off operation output
2 TYPEOUT Control mode conversion output
3 BRAKE Brake operation signal output
4 ZTRQ Zero torque reach output
5 ZSPD Zero speed reach output
Set speed reach completion output/ Set position reach completion output/
6 INSPD/INPOS/INTRQ .
Set torque reach completion output
RDY Servo ready status output
PPIOUT P-PI control mode status output
Speed limit status output (Torque control)/
9 SPDOUT / TRQOUT . o
Torque limit status output (Speed, Position control)
CCW revolution speed limit status output (Torque control)/
10 PCWOUT / PTQOUT - o
CCW torque limit status output (Speed, Position control)
CW revolution speed limit status output (Torque control)/
u NCWOUT /NTQOUT - o
CW torque limit status output (Speed, Position control)
12 PCWRUN CCW revolution status output
13 NCWRUN CW revolution status output
14 ALARM Alarm generation status output
15 A_CODEO Alarm code-0 output
16 A CODE1 Alarm code-1 output
17 A_CODE2 Alarm code-2 output
18 A_CODE3 Alarm code-3 output
Use torque control mode internal setting function
25 SETUP1 ]
(Can only be entered in P08-01 menu)
Use speed control mode internal setting function
26 SETUP2 ]
(Can only be entered in P08-01 menu)
Use position control mode internal setting function
27 SETUP3 .
(Can only be entered in P08-01 menu)
Use speed/torque multi control mode internal setting function
28 SETUP4 .
(Can only be entered in P08-01 menu)
Use speed/position multi control mode internal setting function
29 SETUP5 .
(Can only be entered in P08-01 menu)
Use position/torque multi control mode internal setting function
30 SETUP6 .
(Can only be entered in P08-01 menu)
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% Output function setting table when P8-01 = 25 (Torque control mode internal setting function)

. Function . . :
Parameter | Output pin Function acronym Function explanation
number
P08-01 CN1-23 1 SVONOFF Servo on/off operation output
P08-02 CN1-48 3 BRAKE Brake operation signal output
P08-03 CN1-22 7 RDY Servo ready status output
INSPD/INPOS )
P08-04 CN1-47 6 Set torque reach completion output
/INTRQ
SPDOUT/ .
P08-05 CN1-21 9 Speed limit status output (Torque control)
TRQOUT
P08-06 CN1-46 14 ALARM Alarm generation status output
PCWOUT/ CCW revolution speed limit status output
P08-07 CN1-20 10
PTQOUT (Torque control)
NCWOUT/ CW revolution speed limit status output
P08-08 CN1-45 1
NTQOUT (Torque control)
P08-09 CN1-19 4 ZTRQ Zero torque reach output
P08-10 CN1-44 0 - Do not use output function
GND24V | CN1-24,25 - - 24V common input
EXT24V CN1-49 - - 24V external input

% Output function setting table when P8-01 = 26 (Speed control mode internal setting function)

. Function ) . :
Parameter | Output pin Function acronym Function explanation
number
P08-01 CN1-23 1 SVONOFF Servo on/off operation output
P08-02 CN1-48 3 BRAKE Brake operation signal output
P08-03 CN1-22 7 RDY Servo ready status output
INSPD/INPOS )
P08-04 CN1-47 6 Set speed reach completion output
/INTRQ
SPDOUT/ -
P08-05 CN1-21 9 Torgue limit status output (Speed control)
TRQOUT
P08-06 CN1-46 14 ALARM Alarm generation status output
PCWOUT/ .
P08-07 CN1-20 10 CCW torque limit status output (Speed control)
PTQOUT
NCWOUT/ _
P08-08 CN1-45 n CW torque limit status output (Speed control)
NTQOUT
P08-09 CN1-19 5 ZSPD Zero speed reach output
P08-10 CN1-44 8 PPIOUT P-PI control mode status output
GND24V | CN1-24,25 - - 24V common input
EXT24V CN1-49 - - 24V external input
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% Output function setting table when P8-01 = 27 (Position control mode internal setting function)

Output . Function . . .
.| Output pin Function acronym Function explanation
contact point number

P08-01 CN1-23 1 SVONOFF Servo on/off operation output

P08-02 CN1-48 3 BRAKE Brake operation signal output

P08-03 CN1-22 7 RDY Servo ready status output
INSPD/INPOS o .

P08-04 CN1-47 6 Set position reach completion output
/INTRQ
SPDOUT/ I -

P08-05 CN1-21 9 Torgue limit status output (Position control)
TRQOUT

P08-06 CN1-46 14 ALARM Alarm generation status output
PCWOUT/ -

P08-07 CN1-20 10 CCW torque limit status output (Speed control)
PTQOUT
NCWOUT/ _

P08-08 CN1-45 n CW torque limit status output (Speed control)
NTQOUT

P08-09 CN1-19 0 - Do not use the output function

P08-10 CN1-44 0 - Do not use the output function

GND24V | CN1-24,25 - - 24V common input
EXT24V CN1-49 - - 24V external input

% Output function setting table when P8-01 = 28 (Speed/torque multi control mode internal setting function)

Function

Parameter | Output pin Function acronym Function explanation
number

P08-01 CN1-23 2 TYPEOUT Control mode conversion output

P08-02 CN1-48 3 BRAKE Brake operation signal output

P08-03 CN1-22 7 RDY Servo ready status output
INSPD/INPOS )

P08-04 CN1-47 6 Set speed reach completion output
/INTRQ
SPDOUT/ -

P08-05 CN1-21 9 Torgue limit status output (Speed control)
TRQOUT

P08-06 CN1-46 14 ALARM Alarm generation status output
PCWOUT/ .

P08-07 CN1-20 10 CCW torque limit status output (Speed control)
PTQOUT
NCWOUT/ _

P08-08 CN1-45 n CW torque limit status output (Speed control)
NTQOUT

P08-09 CN1-19 5 ZSPD Zero speed reach output

P08-10 CN1-44 4 ZTRQ Zero torque reach output

GND24V | CN1-24,25 - - 24V common input

EXT24V CN1-49 - - 24V external input
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% Output function setting table when P8-01 = 29 (Speed/position multi control mode internal setting function)

. Function ) : :
Parameter | Output pin Function acronym Function explanation
number
P08-01 CN1-23 2 TYPEOUT Control mode conversion output
P08-02 CN1-48 3 BRAKE Brake operation signal output
P08-03 CN1-22 7 RDY Servo ready status output
INSPD/INPOS )
P08-04 CN1-47 6 Set speed reach completion output
/INTRQ
SPDOUT/ -
P08-05 CN1-21 9 Torgue limit status output (Speed control)
TRQOUT
P08-06 CN1-46 14 ALARM Alarm generation status output
PCWOUT/ _
P08-07 CN1-20 10 CCW torque limit status output (Speed control)
PTQOUT
NCWOUT/ -
P08-08 CN1-45 n CW torque limit status output (Speed control)
NTQOUT
P08-09 CN1-19 5 ZSPD Zero speed reach output
P08-10 CN1-44 0 - Do not use the output function
GND24V | CN1-24,25 - - 24V common input
EXT24V CN1-49 - - 24V external input

% Output function setting table when P8-01 = 30 (Position/torque multi control mode internal setting function)
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Function

Parameter | Output pin Function acronym Function explanation
number

P08-01 CN1-23 2 TYPEOUT Control mode conversion output

P08-02 CN1-48 3 BRAKE Brake operation signal output

P08-03 CN1-22 7 RDY Servo ready status output
INSPD/INPOS )

P08-04 CN1-47 6 Set speed reach completion output
/INTRQ
SPDOUT/ -

P08-05 CN1-21 9 Torgue limit status output (Speed control)
TRQOUT

P08-06 CN1-46 14 ALARM Alarm generation status output
PCWOUT/ _

P08-07 CN1-20 10 CCW torque limit status output (Speed control)
PTQOUT
NCWOUT/ _

P08-08 CN1-45 n CW torque limit status output (Speed control)
NTQOUT

P08-09 CN1-19 4 ZTRQ Zero torque reach output

P08-10 CN1-44 0 - Do not use the output function

GND24V | CN1-24,25 - - 24V common input

EXT24V CN1-49 - - 24V external input
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3.10 Analog Monitor Function Setting

The internal speed, command speed, torque, command torque, feedback pulse and command pulse of the servo can be monitored
externally through analog monitor 1 and monitor 2. The output voltage range is -5[V]~5[V]. The following are the parameters related to

the monitor use.

. . Manufactured
. Unit Display range Speed/Torque/
P09-01 Monitorl default N
- 0~5 0 Position control
. . Manufactured
. Unit Display range Speed/Torque/
P09-05 Monitor2 default N
- 0~5 1 Position control

This sets the parameter to monitor the internal variable of the servo drive in analog output.

Set value 0 1 2 3 4 5
. Command Command Feedback | Command
Monitoring | Actual speed Actual torque
variable o] speed 4] torque pulse pulse
[rom] [%] [pulse] [pulse]

When the monitoring scale value is 1, the maximum speed output is +5[V] and maximum torque (3*Rated torque) is +5[V].

) . Manufactured
. Unit Display range Speed/Torque/
P09-02 Monitor ABS1 default N
- ON/OFF Position control
OFF
. . Manufactured
. Unit Display range Speed/Torque/
P09-06 Monitor ABS2 default N
- ON/OFF Position control
OFF
OFF: Output by distinguishing the sign
ON: Output in absolute value without distinguishing the sign
. ) Manufactured
. Unit Display range Speed/Torque/
P09-03 Monitor Scalel default N
- 0.1~2000.0 10 Position control
. . Manufactured
. Unit Display range Speed/Torque/
P09-07 Monitor Scale2 default N
- 0.1~2000.0 10 Position control
[Basic ratio]
Speed, command speed: Maximum speed/5[V], Torque, command torque: 3*Rated torque/5[V], Feedback pulse, command pulse:
20000[pulse)/5[V].
. . Manufactured
. Unit Display range Speed/Torque/
P09-04 Monitor Offset1 default N
mvV -1000.0 ~ 1000.0 00 Position control
) . Manufactured
. Unit Display range Speed/Torque/
P09-08 Monitor Offset2 default N
mvV -1000.0 ~ 1000.0 00 Position control

3-33



Chapter 3 Parameter Setting

3.11 Job Operation Parameter Setting

JOG-01

Key Jog Mode

Unit

Display range
ON/OFF

Manufactured
default
OFF

Speed/Torque/
Position control

This sets the key jog operation mode by left and right key. If you set JOG-01 to ON, it switches to the jog mode without external
command to turn on the servo. At this time, press the left and right button to turn in the CCW direction or CW direction at the speed set

in JOG-02.

. . Manufactured
JOG-02 Kev Joa Speed Unit Display range default Speed/Torque/
Y09 5P rpm -9999.9 ~9999.9 Position control
100.0
This sets the operation speed of the key jog mode.
. . Manufactured
Unit Display range Speed/Torque/
JOG-03 Auto Jog Mode default N
- 0~2 o Position control

This sets the operation of auto jog mode. Auto jog mode supports 8 repeated pattern operation and the patterns support the No. 1
Auto jog mode that sets the revolution speed [rpm] and revolution time [sec] and No. 2 Auto jog mode that supports the revolution

speed [rpm] and revolution [rev].

Set value

Operation explanation

Do not use auto jog mode

Revolution speed-Use revolution time auto jog mode

Revolution speed —Use revolution auto jog mode

) . Manufactured

JOG-04 Jog Speed1 Unit Display range default Speed/Torque/
- U
9 rpm -9999.9 ~ 9999.9 Position control
100.0

] _ Manufactured

Unit Display range Speed/Torque/
JOG-05 Jog Timel/REV1 default N

[sec]/rev] 0.00 ~5000.00 100 Position control

) ) Manufactured
JOG-06 Jog Speed? Unit Display range default Speed/Torque/

E u
g rpm -9999.9 ~ 9999.9 Position control
-100.0

) ) Manufactured

Unit Display range e Speed/Torque/
JOG-07 Jog Time2/REV2 default N

[sec]/rev] 0.00 ~5000.00 100 Position control

] _ Manufactured
JOG-08 Jog Speed3 Unit Display range default Speed/Torque/
g rpm -9999.9 ~ 9999.9 200.0 Position control
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. . Manufactured
Unit Display range Speed/Torque/
JOG-09 Jog Time3/REV3 default N
[sec]/[rev] 0.00 ~ 5000.00 100 Position control
] _ Manufactured
JOG-10 Jog Speed4 Unit Display range default Speed/Torque/
g rpm -9999.9 ~ 9999.9 Position control
-200.0
) . Manufactured
Unit Display range Speed/Torque/
JOG-11 Jog Time4/REV4 default .
[sec]/rev] 0.00 ~5000.00 100 Position control
) . Manufactured
JOG-12 Jog Speeds Unit Display range default Speed/Torque/
9 rpm -9999.9 ~9999.9 Position control
400.0
] _ Manufactured
Unit Display range Speed/Torque/
JOG-13 Jog Time5/REV5 default N
[sec]/[rev] 0.00 ~ 5000.00 100 Position control
. . Manufactured
JOG-14 Jog Speeds Unit Display range default Speed/Torque/
- U
9 rpm -9999.9 ~ 9999.9 Position control
-400.0
) . Manufactured
Unit Display range Speed/Torque/
JOG-15 Jog Time6/REV6 default .
[sec]/[rev] 0.00 ~5000.00 100 Position control
) . Manufactured
JOG-16 Jog Speed? Unit Display range default Speed/Torque/
- u
g rpm -9999.9 ~ 9999.9 Position control
800.0
. . Manufactured
Unit Display range Speed/Torque/
JOG-17 Jog Time7/REV7 default N
[sec]/[rev] 0.00 ~5000.00 100 Position control
] _ Manufactured
JOG-18 Jog Speeds Unit Display range default Speed/Torque/
g rpm -9999.9 ~ 9999.9 Position control
-800.0
) . Manufactured
Unit Display range Speed/Torque/
JOG-19 Jog Time8/REV8 default N
[sec]/rev] 0.00 ~5000.00 100 Position control
[Auto jog mode 1(Speed - time)]
(JOG-12)
A (JOG-04) i
Speed (JOG-10)
\ (JOG-06) /
0 / >
JJOG-05) (JOG-07) § {JOG-09) i (JOG-11]§ (JOG=13)} o
Servo
ON
OFF >
Time [sec]
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[Auto jog mode 2 (Speed-revolution)]

A (J0G-04)
Speed (JOG-08)

L
A
Position
0 I~ >
_05) _ - _ > [Rev.]
(JOG-05) voa-07)  (10G-09) ~~ If
ON
Servo
ON
OFF >
Time [sec]
3.12 Alarm Display Setting
. . Manufactured
Unit Display range Speed/Torque/
ALS-01 Current Alarm default

- - Position control
nor

This indicates the current alarm. ALS-01 menu is the user input parameter and is the menu to notify the alarm condition of the servo

drive.
Alarm
Alarm acronym Alarm content A CODEO|A CODE1|A CODE2|A CODE3
number

- Normal Normal condition 0 0 0 0
00 EMER STOP Emergency stop alarm 1 0 0 0
01 OVER CURNT | Servo over-current alarm 0 1 0 0
02 OVER VOLT Servo over-voltage alarm 1 1 0 0
03 OVER LOAD Overload alarm 0 0 1 0
04 POWER FAIL Servo insufficient voltage alarm 1 0 1 0
05 LINE FAIL Encoder missed operation alarm 0 1 1 0
06 OVER SPEED | Over-speed alarm 1 1 1 0
07 FOLLOW ERR | Location following error alarm 0 0 0 1
08 OUTPUT NC Output NC alarm 1 0 0 1
09 PPR ERROR Encoder pulse rate setting alarm 0 1 0 1
10 ABS DATA Absolute encoder data error alarm 1 1 0 1
1 ABS BATT Absolute encoder battery low alarm 0 0 1 1
12 ABS MDER Absolute encoder multi turns data transmission error 1 0 1 1

alarm
13 OUTPUT EC Output mis-wiring alarm 0 1 1 1
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ALS-02

Alarm Reset

Unit

Display range
ON/OFF

Manufactured
default
OFF

Speed/Torque/
Position control

This resets and initializes the occurred alarm. Check and remove the cause of the alarm before resetting the alarm and then reset the

alarm.

Refer to the alarm cause and resolution details.

ALS-03

ALS-12

Alarm Historyl

Alarm History10

Unit

Indicated range
0~32

Manufactured
default
0

Speed/Torque/
Position control

This is the menu that stores and shows the alarm history. The user cannot set this arbitrarily.

ALS-13

History Reset

Unit

Display range
ON/OFF

Manufactured
default
OFF

Speed/Torque/
Position control

It resets and initializes the occurred alarm history.
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Chapter 4 explains the servo using method and gain adjustment by each control mode.

4.1 Gain Adjustment Method when USINg SPeed SEIVO.........ccvcirrcirneneeenenes s
4.2 Gain Adjustment Method when Using POSItION SEIVO.........c.cccerrrrresere s seesesessassessesenns
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4.4 Auto TuniNg USING MENOM .......c.cucurieiicecsee sttt st ses
4.5 Key Points Of Gain AQJUSIMENL..........courerrirererereeneeeicsisisieie et sssesees

4.6 Precaution when Using Absolute Value ENCOE .........cccuerirrirrerenererereneneeeesiee e



Chapter 4 Servo Using Method and Gain Adjustment

(440'440°440)=(€ads‘2ads'1ads)

(No) (NO) (No) uaym dois uoneisado apLIBAQ (810N

¢ o
«—— ®\$? ‘_’Lw\«x o\ﬂ. lol %Dzo anjentes : [ ]

(]
<
=
—
(@]
@
o
c
(]
>
o
[«]
7}
o
£
=
=]
o
o
o
(]
<
-
m puewwod pasds Q
O ano OAI NT $ OA IT ndui yuiod 10€1U00 : ()
hOn feusl (440) (440) (440) o\!
@ 4
= (do1s3) (WMD) (WMD) -
T
m dois Aouabliawg JWi| uonnjoAal MD JWi| uonnjoAal MDD
m [(6T-£0d)Bumas apow apLIanQ)] [(tz-e0d)Bumes abeyjon dure|D]
SPOW 3BPIIIBA
2 Potopiiano o1 [(0z-€0d)Bumas apow dure|]
M [(9T-€0d) paads AQT-]
= apo
Kel (440'440°3440) ¢ A v.
2 dused * (NIads)
= ot .
[e) [(sT-€0d) Paads AOT+]
5
o 7]
e =
Q % [(zT-€0d) [(TT-€0d) awn uoneis@29q]
n m. 0. uopesado psouw - S] [(0T-£0d) dwn uonela322y] + 000T
w o (440) (440) Y (No'NO'NO) _
ber) e . d w ¢ [(20-v0d).paads ndu fendial T
B ESERT
o % uonesado D\‘* + (NO*NO*440) @
7)) ¢ uopeo%p g [(90-70d)9paads ndui fenbial
(= @ oS 1 vowsia(33%y g (NO'330°NO)
m m (NO) 0« e (NO) G——ano [(S0-v0d)spaads ndu fenbia]
) - (NO'440°440)
- o @) (doLs) [(¥0-v0d)vpaads ndui fendial
£
() D d (340'NO'NO)
< m d uono3IIP UONNjOASY puewwod dois (E0v0epaads mdu reubicl
W = 5 (440°NO'440)
w m m [(zo-%0d)zpaads indui fenbia]
= ..m o (440'440'NO)
0B I [(t0-v0d)TPaads Indut [enbia]
() S %
= m $ (eads‘zads'tads)
4 - I ~
c c o UoNoa[as pUEWILIo pasds [(2T-g0d)usunsnipe oine [(8T-€0d)
nmp m m abe)jon 18s)0] Bumaes abeyjon 19sy0]
=}
- [} ©
(%) <
e]
g o8
< SE
S E
£ g 5
[ S o
O 03
- E2
< 7))

4-1



Chapter 4 Servo Using Method and Gain Adjustment

4.1.1 CN1 wiring diagram when using speed servo

NFB Servo Drive ]
u u
Power AC 200~230V » S
- v v
50/60Hz NF XDA-S - M
w W
(Note) 1 FG( > (F;
Brake power *
input terminal [ |
Regenerative L CN2 T
resistor [l o
(Note) 3 L]
CN1 B
(Input) CN3 *Digital Loader
SV — e 4 ’3:3."?22{ *PC Loader(RS232C)
- olo ESTOP 17 )
*Network communication
o SPD1/ " 3.3K l{ — (RS485, RS232C)
GEAR1
S~ SPDZ/ s 33K EZ%I{
GEAR2 o ( CN1
oo SPD3 0

(Output)
3.3K},¥
oo DIR 14 I{ 3 | MONITL
o &,‘; DIA
oo sTOP 43 o3 I{ 2 | MONIT2

3.3K {

o SVONEN | 18 S 2 | enp

J— 3.3K (

o o ALMRST 2 R
3.3K (

S~ _IS_E?ALIM/ " 23 | SVONOFF
33K }74( }" C INSPD/INPOS/

oo PIP 16 }z a7 | Nrro
3.3K ( fl

e o ﬁ%{m 13 48 | BRAKE
33K l{ }"Kl

COWLIMT | 4

PTQLIM },‘K 22 | RDY
19 | zsPD
}"L [ SPoouT

21

},‘K TRQOUT
46 | ALARM
}"L 2 | PCWOUT/
},‘ PTQOUT
‘)1_ NCWOUT/
SPDIN 27 HIee] }* % | NToouT

1
GND }" 44 | PPIOUT
33
L 2
AD 1 % GND24
TRQIN 28

34
A A{E 7 | PAO
32 | IPAO
qﬁ 6 | PBO
5 | /IPBO
qﬁ s | pzo
30 | PzO

o

GND

GND

(Note) 4

¥ The above input and output contact points are shown when setting the speed control mode contact point. (P07-01,P08-01=26).

(Note) 1: NF standards for Noise Filter and it must be used to prevent the noise from intruding from the outside.

(Note) 2: For the XDA-S004~45 type, connect the single phase AC220V[V] to the 1, t terminal, supplementary power. XDA-S001~02 type does not have
the supplementary power r, t terminal.

(Note) 3: The recovery resistances of XDA-S004~XDA-S010 are installed inside the driver as an internal type. The recovery resistance of the XDA-
S015 type or above is the separately installed type. Check the capacity and apply accordingly.

(Note) 4: Connect the ground wire of CN1 cable to the FG (Frame Ground) terminal.
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4.1.2 Speed servo gain adjustment

1) This sets the speed control gain mode.

) ) Manufactured
) Unit Setting range
P03-01 | Speed Gain Mode 1-5 default Speed control
1

When the servo drive set to speed control mode, the speed control gain mode is set.

Set value Operation explanation

1 Use speed controller gain 1 (P03-05, P03-06).

2 Use speed controller gain 2 (P03-07, P03-08).

3 Apply variable gain using gain 1 (P03-05, P03-06) and gain 2 (P03-07, P03-08)
according to set speed (P02-20, P02-21) for the speed controller gain.

4 Apply variable gain using gain 1 (P03-05, P03-06) and gain 2 (P03-07, P03-08)
according to set torque (P02-22, P02-23) for the speed controller gain.

5 Select gain 1 (P03-05, P03-06) or gain 2 (P03-07, P03-08) by the external contact
point signal for the speed controller gain.

2) Set the SC loop gain 1 and 2 applied by the set value of P3-01.

Manufactured
P03-05 | SCLoop Gaint Unit Display range default Speedftorque
Hz 0.0 ~1000.0 ((Note) by control
capacity )
Manufactured
P03-07 | SC Loop Gain2 Unit Display range default Speedftorque
Hz 0.0 ~1000.0 ((Note) by control
capacity )
3) Set SC TC1 and 2 applied by the set value of P3-01.
Manufactured
P03.06 | scTct Unit Display range default Speed/torque
ms 0.0~ 10000.0 ((Note) by control
capacity )
Manufactured
P03-08 | scTc2 Unit Display range default Speedftorque
ms 0.0 ~ 10000.0 ((Note) by control
capacity )
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4) This sets the inertia ratio.

Command 1
speed Ko oo x(1+ *S) )
- 1_sC
Feedback speed
Kp sc = SC Loop Gain. T, ;- =SC TC
. ) Unit Display range Manufactured default Speed/Torque/
P02-19 | Inertia Ratio i

- 1.0~50.0 2.0 Position control

Load inertia System inertia (Motor inertia + Load inertia)

5) When P3-01="3", the variable gain is applied based on the following gain adjustment speed 1 and gain adjustment speed 2.

Motor inertia

. Unit Display range Manufactured default Speed/Torque/
P02-20 | Gain ADJ Speedl N
rpm 100.0 ~ 5000.0 800.0 Position control
) Unit Display range Manufactured default Speed/Torque/
P02-21 | Gain ADJ Speed?2 N
pm 10.0~500.0 100.0 Position control
Command speed
A g
Speed s
P02-20
',o" -¢——— Actual speed ) .
P02-21
I‘ * »
A SCTC P03-07
Gain fr
P03-06
SC loop gain — P03-08
P03-05
>

6) When P3-01="4", the variable gain is applied based on the following gain adjustment torque 1 and gain adjustment torque 2.

. Unit Display range Manufactured default Speed/Torque/

P02-22 | GainADJTRQL =
% 0.0~300.0 150.0 Position control
. Unit Display range Manufactured default Speed/Torque/

P02-23 | GainADJTRQ1 ~
% 0.0 ~300.0 50.0 Position control
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[Operation during conversion]
Command speed

Speed
~—— Actual speed
A
Torque d— Internal command speed
P02-22
P02-23
0 >
-P02-23
-P02-22
Y
SC loop gain
Gain A P03-07
P03-06
SCTC
P03-08
P03-05

7) When P3-01="5", the variable gain is applied based on the ON/OFF status of external control gain conversion contact point. At this

time, the conversion time of the control gain is decided.

Unit Display range Manufactured default Speed/Torque/

- Contact Gain TC
P02-24 0.0 ~10000.0 100.0 Paosition control

ms

The longer the conversion time of the control gain, the smoother the conversion of control gain. But the application of control gain can

take a long time.

4-5



Chapter 4 Servo Using Method and Gain Adjustment

[Operation during conversion]

Gain conversion
contact point OFF ON OFF
(Geslos)
P03-07
P03-06 ] SCTC
Applied
gain P03-05 P03-08 SC loop gain

< P02-24 =100 [ms]

Y

8) This sets the mixture rate of the PI-IP controller.

Unit Display range Manufactured
P03-02 | PI-IP Control % peyrang default Speed control
% 0.0~100.0 1000

[Characteristics of individual controller]
a) Pl speed controller
: It has excellent acceleration/deceleration and good responsiveness characteristics but can cause large overshoot.
b) IP speed controller
: It has lower acceleration/deceleration and responsiveness characteristics compared to the Pl speed controller, but it can suppress
the overshoot to reduce the vibration.
You can adjust the controller set ratio with the desired performance by considering the responsiveness and overshoot.

YP03-02=100 : Appliedto Pl speed controller
P03-02=0 . Applied to IP speed controller
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4.2 Gain Adjustment Method when Using Position Servo

This explains the position servo using method and gain adjustment method. The following diagram shows the occurring sequence of

the speed command during position control.
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4.2.1 CN1 wiring diagram when using position servo

NFB Servo Drive S
R u u
Power AC 200~230V N S
oyt NF s XDA-S000 v i
T w w
(Note) 1 FGO g
r
1
t Brake power +
. input terminal
Regenerative P CN2 L |
resistor ]
(Note) 3 B [ PG
CN1 B
(Input) CN3 *Digital Loader
4V E | +24v 49 %I{ *PC Loader(RS232C)
- ::J_c ESTOP 17 o
*Network communication
S~ SPD1/ 6 3.3K l{ — (RS485, RS232C)

GEAR1 '—3!:3!}*{
.3K
S~ SPD2/ "
SEARZ R CN1
oo PLSCLR 14 _

(Output)
3.3K {
oo DIR 20 I 3 | moNITL
3.3K}z}{ D/A
oo STOP 43 2 | MoNIT2

3.3K {
oo SVONEN 18

J_ 3.3K h{
o © ALMRST 42

3.3K {
SPDLIM/ 15 }’4

GND

o\c o 23 | SVONOFF
33K K: INSPD/INPOS/
S~ PLSINH a9 ,_D_Sw{ a7 [ INSPD
33K
ﬁ_l\l_\g_ll_l:ﬂ’\; 38 48 | BRAKE
33K &;‘}{
S%I\II_IT:WM/ 13 22 | RDY
20 PCWOUT/
PTQOUT
2 SPDOUT/
TRQOUT
46 | ALARM
5 NCWOUT/
PPEIN m NTQOUT
MPG (Manual Pulse >c OO C E
Generator) or PPN 0 44 | Not used
PLC (Position PPRIN 9 >
? GND24

tocating Card) - Ao |

25
PRIN 12

7 | PAO

32 | /PAO
TRQIN 28 LPE AD 6 | PBO
GND P 31 | PBO

5 | PZO

30 | /PZO

GND

-
W
e
3
.
.
3
3
}VL 19 | Not used
o
|

i

(Note) 4

26

¥ The above input and output contact points are shown when setting the position control mode contact point. (P07-01, P08-01=27).

(Note) 1: NF standards for Noise Filter and it must be used to prevent the noise from intruding from the outside.

(Note) 2 : For the XDA-S004~45 type, connect the single phase AC220V[V] to the r, t terminal, supplementary power.
XDA-S001~02 type does not have the supplementary power r, t terminal.

(Note) 3: The recovery resistances of XDA-S004~XDA-S010 are installed inside the driver as an internal type.

The recovery resistance of the XDA-S015 type or above is the separately installed type. Check the capacity and apply accordingly.

(Note) 4: Connect the ground wire of CN1 cable to the FG (Frame Ground) terminal.
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4.2.2 Position servo gain adjustment

[Feed forward TC (P05-11)]

Differentiation l
1st filter [Feedforward (P05-04)]
[Position command pulse TC 100
(P05-10)]
Internal
Position J; position Position + Speed
command 1st filter command error [PC P Gain [POS Gain mode + command
’ (P05-05, P05-06)] " (P05-01)] O ’
Position
1) This sets the position control gain mode.
. . Manufactured
. Unit Display range .
P05-01 | POS Gain Mode 1-5 default Position control
1
When the servo drive set to position control mode, the position control gain mode is set.
Set value Operation explanation
1 Use PC P gain 1 (P05-05).
2 Use PC P gain 2 (P05-06).
3 Apply variable gain using gain 1 (P05-05) and gain 2 (P05-06) according to set
speed (P02-20, P02-21) for the position controller gain.
4 Apply variable gain using gain 1 (P05-05) and gain 2 (P05-06) according to set
torque (P02-22, P02-23) for the position controller gain.
5 Select gain 1 (P05-05) or gain 2 (P05-06) by the external contact point signal for the
position controller gain.
2) This sets the PC P gain applied by the set value of P05-01
Manufactured
. Unit Display range default .
P05-05 | PCP Gainl Position control
Hz 0.0 ~500.0 ((Note) by
capacity )
Manufactured
. Unit Display range default .
P05-06 | PCP Gain2 Position control
Hz 0.0~500.0 ((Note) by
capacity )
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Position
command
—>
> KP_PC

Position feedback

Ke pc= PC P Gain

3) When P5-01="3", the variable gain is applied based on the following gain adjustment speed 1 and gain adjustment speed 2.

. Unit Display range Manufactured default Speed/Torque/

P02-20 | Gain ADJ Speedl -
rpm 100.0 ~ 5000.0 800.0 Position control
i Unit Display range Manufactured default Speed/Torque/

P02-21 | Gain ADJ Speed2 -
pm 10.0~500.0 100.0 Position control

[Operation during conversion]

Command speed

A
Speed
P02-20
" /4+— Actual speed
P02-21
P - >
Y \
Gain ———  P05-06
P05-05
>

4) When P5-01="4", the variable gain is applied based on the following gain adjustment torque 1 and gain adjustment torque 2.

. Unit Display range Manufactured default Speed/Torque/

P02-22 | GainADJTRQ1 -
% 0.0~300.0 150.0 Position control
. Unit Display range Manufactured default Speed/Torque/

P02-23 | GainADJTRQ2 -
% 0.0~300.0 50.0 Position control
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[Operation during conversion]

5) When P5-01="5", the variable gain is applied based on the ON/OFF status of the external control gain conversion contact point. At
this time, the conversion time of the control gain is decided.

Command speed

" /a—— Actual speed

\

Torquel d_ Internal command speed n02.22
N P02-23
0 >
) / -P02-23
-P02-22
N/
Y

Gain 1 P05-06
P05-05

P02-24

Contact Gain TC

Unit
ms

Display range
0.0~10000.0

Manufactured default
100.0

Speed/Torque/
Position control

The longer the conversion time of the control gain, the smoother the conversion of control gain. But the application of control gain can

take a long time.

[Operation during conversion]

6) Feedforward ratio setting

Gain conversion OFF oN OFF
contact point
(Gceslos)
4 P05-06
Applied gain P05-05 / P05-05
P02-24 = 100 [ms]
. . Manufactured
Unit Display range .
P05-04 | Feedforward default Position control
% 0.0~100.0 00

Enter the feedforward ratio for the position command speed in [%)] unit. When this item increases it can reduce the position decision
time but if set to high, it can cause an overshoot or vibration to the machine. If this value is “0", the position controller becomes simple
position loop control mode.
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Refer to the Max_Value [Feedforward] according to the following R=[Speed loop gain]/[Position loop gain].

R=[Speed loop gain]/[Position loop gain]

Max_Value[Feedforward]

5 70 or below
7 80 or below
10 85 or below
20 90 or below
Unit Setting range Manufactured .
P05-11 FFTC Position control
ms 0.0 ~2000.0 default 0.0

Enter the 1% filter TC in [ms] unit of the feedforward input of the position command speed. The entered position command is divided
and processed through the 1% filter before being used as the feedforward input, the TC of this filter can be adjusted. In the applied field
where the position command changes abruptly, set this value high and in applied field where the position command changes smoothly,
set this value low. If you do not want to use this filter, input “0".

[Recommended setting condition]

P05 —11(Feedforward TC) < 1000x (Max_Value[Feedforward] — [Feedforward]) /100/[PC P Gain]
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7) Position command pulse TC setting

P05-10 | POSCMDTC

Unit
ms

Display range
0.0~2000.0

Manufactured
default
0.0

Position control

Set the filter TC on the position command pulse input for smoothing operation in the position control mode. If you would like to execute
smoothing operation without setting the position command filter TC, set the position decision mode setting of P05-03 to ON and it
permits the acceleration/deceleration (P03-10, P03-11) and S mode operation (P03-12) set in user menu P03 of speed command. The
smoothing operation is advantageous when reaching position decision in position control mode.

8) This sets the PI-P mode pulse error.

P05-07 | PI-P Pulse ERR

Unit
pulse

Display range
0~ 99999

Manufactured
default
0

Position control

If the error between command pulse and actual movement pulse exceeds the set value of P05-07, it switches to P control mode to

suppress overshoot.

Command speed

A
Speed :
i/ /<—— Actual speed
i >
Time [sec]
Error A
pulse
(P5-07)
>
Pl control { P control _i_ Pl control
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4.3 Torque Servo Use

This explains the torque servo using method and gain adjustment method. The following diagram shows the occurring sequence of

the current command during torque control.
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4.3.1 CN1 wiring diagram when using torque servo

NFB Servo Drive S
U u
Power AC 200~230V N S
50/60Hz NF XDA-S Y i M
w W
(Note) 1 FG( > ?
inpot tenmina
Regenerative CN2 L
resistor ]
-
(Note) 3 PG
L]
CN1 B
(Input) CN3 *Digital Loader
+24V£ id ® %I{ *PC Loader(RS232C)
aJ_c ESTOP 17 N .
etwork communication
T~ TRQL 16 33K szl{ — (RS485, RS232C)
oo TRQ2 Pil 33K §V{ -
o SeAmL 15 —3‘:3»%;{ (Output)
o o ézigz 40 S I{ — s | MONIT1
oo Not used 43 S h% oA — 2 | MONIT2
oo SVONEN 18 33K = | eND
oJ_c ALMRST a2 o hl{ v
oo $EITAL'M’ 38 o3 bl{ 23 | SVONOFF
o bIR 12 33K K,: }WE 47 | INSPDIINPOS/
INTRQ
@ o CWLIM/ 13 3.3k Ezzl{ }"L 45 | BRAKE
o ey BT sk
L0 g%v&:\;n/ 39 - }* L 22 | RDY
19 | ZTRQ
¢ e el
}9‘ L 46 | ALARM
!
pit I
SPDIN 27 HE }"L 45 E%VC%JTT '
GND 313 44 | Not used
Y AD }*L— 2 | GND24
TRQIN 28
34
GNP Cl A{E 7 | PAO
32 | IPAO
—| t 6 | PBO
31 | /PBO
A{E 5 | PZO
30 | /IPZO
¥The above input and output contact points are shown when setting the torque control mode contact point. (P07-01,P08-01=25).
ote) 1: NF standards for Noise Filter and it must be used to prevent the noise from intruding from the outside.
Note) 1: NF standards for N Filt d it t b d ti t th fr truding from the outsid
(Note) 2 : For the XDA-S004~45 type, connect the single phase AC220V[V] to the r, t terminal,
supplementary power.
XDA-S001~02 type does not have the supplementary power r, t terminal.
(Note) 3: The recovery resistances of XDA-S004~XDA-S010 are installed inside the driver as an internal type.
The recovery resistance of the XDA-S015 type or above is the separately installed type. Check the capacity and apply accordingly.
(Note) 4: Connect the ground wire of CN1 cable to the FG (Frame Ground) terminal.
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4.3.2 Gain adjustment of torque servo

. . Manufactured
P06-01* Analog TRQTC unt Display range default Torque control
ms 0.0 ~2000.0 0.0

When the higher controller gives the torque command to the servo drive in analog voltage, it sets the low bandwidth passing filter TC
of the analog torque command. When the analog torque command filter TC is set, it can suppress the noise element of the set filter TC
or higher. When the analog torque command filter is used through the analog voltage, it can reduce the effect of the noise. But if set too
high, it smoothes the analog command to somewhat reduce the responsiveness.

Input terminal voltage

Torque (Analog torgue command)
command
A
-
Time [sec
N [sec]
Speed
Time [sec]

¥ For the speed limit of torque servo, 4 speed limit values are applied according to the contact point of SPD1 and SPD2 when the
SPDLIM contact point is ON and the speed limit of P02-05 and P02-06P are applied when the SPDLIM contact point is OFF.
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4.4 Auto Tuning Using Method

For the auto tuning applied to XDA-S000 series, the servo drive estimates the inertia of the load attached to the servo motor during
operation and has the function of adjusting the speed control gain and position control gain.

4.4.1 System response setting

The system response is set (P02-18) manually before using auto tuning. The following P05-05, P05-06, P03-05, P03-06, P03-07,
P03-08 and P02-16 automatically changes and when the auto tuning function is set to “ON”, the tuning operation is executed with the
target of manually set value.

P02-18 P03-05 P03-07 P02-16
(System POS05 P05-06 (Speed P03-06 (Speed P03-08 (Command
response (Posm_on loop (Posﬂpn loop control loop (SCTC1) control loop (SCTC?2) torque filter

setting) gain 1) gain2) gain 1) gain 2) TC)

1 20 50 20 200.0 50 120.0 45
2 50 10.0 50 120.0 100 80.0 35
3 10.0 15.0 10.0 80.0 15.0 60.0 30
4 15.0 200 150 60.0 200 45.0 25
5 20.0 25.0 20.0 45.0 25.0 40.0 20
6 250 30.0 250 40.0 30.0 30.0 15
7 30.0 35.0 30.0 30.0 350 250 13
8 350 45.0 350 250 45.0 18.0 12
9 45.0 55.0 45.0 18.0 55.0 17.0 0.9
10 55.0 70.0 55.0 17.0 70.0 130 0.8
n 70.0 85.0 70.0 130 85.0 110 0.6
12 85.0 105.0 85.0 110 105.0 10.0 0.5
13 105.0 130.0 105.0 10.0 130.0 8.0 04
14 130.0 160.0 130.0 8.0 160.0 6.0 0.25
15 160.0 200.0 160.0 6.0 200.0 54 0.2
16 200.0 240.0 200.0 54 240.0 5.0 0.15
17 240.0 300.0 240.0 50 300.0 35 0.1
18 300.0 350.0 300.0 35 350.0 32 0.0
19 350.0 360.0 350.0 32 360.0 31 0.0

@ If you set the system response to high, it increases the servo system gain to increase the response. But if the set value is too
high, it can cause noise and vibration in the motor. In this case, appropriately lower the set value.
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4.4.2 Auto tuning setting sequence

o D

A

Test operation with basic setting

Does load inertia
change 2

Yes

Turn ON on-line tuning mode
(P02-17)

Repeated acceleration/deceleration
operation (*) (500rmp or above)

- Yes
Operation

OK 2?2
ﬂ No

Manually adjust system response
(PO2-18)

- Yes
Operation >
OK?2
No
A
Turn OFF auto tuning mode Save tuning result
Manually adjust load inertia (P02-19) (P02-19)

i

e

¥ Auto tuning is set by system response setting (P02-18), manual part, by position loop gain, speed control loop gain, SC TC and
torque command filter and the system inertia ratio (P02-19) is set by the auto tuning mode (P02-17), auto part.
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4.4.3 Precaution during auto tuning

1) Operate at 500[rpm] or higher speed.

2) Manually set the acceleration/deceleration time setting of speed shortly [ms]. If the acceleration/deceleration time is set too long, the
speed deviation during the algorithm processing time is too small to make estimation.

3) Avoid using auto tuning when operating weak belt with lower mechanical strength.
4) Avoid using auto tuning for system with load inertia abruptly changing.
5) When the P02-18 (System response setting) is too low, increase the value.

6) It does not apply when using the torque control mode.
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4.5 Key Points of Gain Adjustment

The motor needs to operate according to the command when the drive makes a command without any time delay. For this operation,
please not the following key points.

1) Key points of speed control mode

- The speed control loop gain gradually increases the motor (machine) speed until it makes a weird noise or vibration. Also because
the speed control loop gain and inertia ratio are proportional, when you reduce the inertia ratio or speed control loop gain in case
of weird noise or vibration, the noise and vibration from the motor (machine) will decrease.

- Like the speed control loop gain, the inertia ratio gradually increases the motor (machine) speed until it makes a weird noise or
vibration. Also because the speed control loop gain and inertia ratio are proportional, when you reduce the inertia ratio or speed
control loop gain in case of weird noise or vibration, the noise and vibration from the motor (machine) will decrease.

- The SC TC gradually reduces the speed to reduce speed ripple and over/undershoot in most applied cases. But if the SC TC
value is set too low, the motor (machine) can make a weird noise or vibration. Additionally for the load with high inertia ratio (8
times or more), set the SC TC high and reduce the speed control loop gain.

2) Key points when mixing gain 1 and gain 2 in speed control mode

- Gain switching method by contact point

: When the noise is generated when the motor stops, select the contact point so that high gain can be applied and after the
motor stops, select the contact point so that low gain can be applied for use. In this case, when you use P03-22 (Stop speed
vibration suppress), it shows similar effect.

- Gain switching method by speed

: The objective of the gain switching method by contact point is to set the low gain in the motor stopping range. But the gain
switching method by speed is to request for high gain and is used for machine tool requiring high precision processing
requiring low gain in high speed.

- Gain switching method by torque
: When the servo motor operates in high torque and the gain is set high, it can cause vibration. Also when the servo motor is
operating in low torque, it can cause speed ripple and poor control performance due to low gain. In this case, by using the gain
switching method of torque, you can realize stable operation in all ranges of operation and excellent control performance.

3) Key points of position control mode
- The position control loop gain gradually increases the speed when the motor (machine) reaches a point where it makes
weird noise, vibration or target position to the value where undershoot does not occur. Also increase the speed control loop

gain and inertia ratio to the value where the motor (machine) does not make weird noise.

- When you reduce the SC TC value, the response improves. But if set too low, the motor (machine) can generate vibration
and if set to high, the pulse error may be regress and maintain as is.
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4) Key points when mixing gain 1 and gain 2 in position control mode

- Gain switching method by contact point
: When the motor stopping noise is generated, select the contact point so that high gain can be applied for general operation
and select the contact point so that low gain can be applied after the motor stops.

- Gain switching method by speed
: The objective of the gain switching method by contact point is to set the low gain in the motor stopping range. But the gain
switching method by speed is to request for high gain and is used for machine tool requiring high precision processing requiring
low gain in high speed.

- Gain switching method by torque
: When the servo motor operates in high torque and the gain is set high, it can cause vibration. Also when the servo motor is
operating in low torque, it can cause speed ripple and poor control performance due to low gain. In this case, by using the gain
switching method of torque, you can realize stable operation in all ranges of operation and excellent control performance.
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4.6 Precaution when Using Absolute Encoder

In the higher device, when detecting the absolute position of the machine even when the power of the servo drive is turned off, you
must use an absolute value type servo motor and drive. If you connect the power when using the absolute value type servo system,
you can create a machine system that can directly enable auto operation with additional position detection operation. And the
difference between the absolute value type drive and standard type drive is whether there is a back-up battery.

4.6.1 Battery handling

The battery supplies the back-up power so that the drive can store the position information of the “Absolute encoder” even when the
power is turned off.

1) Recommended battery specification

When connecting the battery to the higher device | When connecting the battery to the servo drive

1. Connector attached type

2. Main unit: Lithium battery Tekcell SB-AAGt
type 3.6V 2400mAh
(Connect to CN5 of servo drive)

Lithium battery Tekcell SB-AAOQ type
3.6V 2400mAh

2) Battery connection

<a>

MOLEX 5264-02

9| + RED
- BLOCK

~ v/\
~

<a>: Open the cover and insert the battery unit in the arrow direction.
<b>: Connect the connector to CN5.

4-22



Chapter 4 Servo Using Method and Gain Adjustment

3) Battery replacement

The absolute value encoder battery alarm is generated when the battery voltage is 2.7V or below, and the alarm is generated by
receiving the data from the absolute value encoder when the power is connected to the servo drive. Therefore, when the servo drive

control power is ON and the voltage is reduced, the alarm will not be generated.

¥ Battery replacement method
- Replace the battery when the control power of the servo drive is ON. If you replace the battery when the servo drive control power

is OFF, the absolute value encoder must be initialized.
- Turn the control power of the servo drive OFF after replacing the battery.
- Check the condition after turning the control power of the servo drive ON.

/N Caution

¢ Wire the battery to the one of the servo drive side or higher device side. It is dangerous when you
connect to both sides because it can create a short circuit.

4.6.2 Absolute value encoder initialization

1) When the absolute value encoder requires initialization

- During first operation
- When the encoder cable is separate from the servo drive

- After replacing the battery
- When the absolute encoder related alarm is generated

2) Absolute value encoder initialization (reset) method

- 17hit serial absolute value encoder: When it sets the origin by itself, set the parameter (P01-20) to “ON" and it will change to “ON
=>0OFF" to initialize the current position. (Multi-Turn data reset). When the absolute value related alarm is generated, execute

alarm reset by using alarm reset contact point (ALMRST).
- When it sets the origin by itself, set the parameter (P01-20) to “ON” and it will change to “ON =>OFF" to initialize the current

position. Or connect the power to encoder terminal ERST (CN2-20) and Vcc terminal (CN2-19) for more than 4 seconds.
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Chapter 5 explains the using method of the loader for servo operation to set the servo parameter and display the status.

5.1 Basic ConNECtion Of LOAET ...........cccueeieeieeeiceee ettt 5-1
5.2 Using Method of Internal Mounter LOAdEr ..........ccvvevererererereneseenescssessssesssessssenenenenes 5-2
5.3 Using Method of Digital LOATET ..........ccovvrereireierrsrereresesese s sesssssssssssssssssssssssssnsnenes 59
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Chapter 5 Servo Operating Method
| =]

5.1 Basics of Loader

You must basically check the motor parameter (PO1--) from the control plan before connecting the power and turning on the servo.
This is the information of the motor connected to the servo and always accurate values must be set to normally operate the servo
system. Then you must monitor the group indicating the motor status (StE--) to check whether various commands and limits are
properly set. And if this is your first time operating the unit, you must verify the stability through Auto Tuning or Test Operation of Jog and

Auto Jog. Auto tuning operation can be done online and you do not need to execute this when the gain of stable control system is
ensured offline.

CN5 (Battery connection) DISPLAY part

' UP Key
o

l(‘gr?;ra?nrg)en nn (Mode change, parameter value increase)
ENTER Key

I(_ED1_Red ) (Parameter value change, confirmation)

Alarm condition }l
RIGHT Key

.| (Move to right for parameter change and menu)

DOWN Key
(Mode change, parameter value decrease)

LEFT Key
(Move to left for parameter change and menu)

[Overview diagram of internal mounter loader]

ALARM RESET

EMERGENCY
STOP

KEY JOG ON

Same as mounter loader
function

[Overview diagram of digital loader]
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5.2 Using Method of Internal Mounter Loader

5.2.1 Flow of display

The internal mounter loader display part of the servo drive is composed of 7 segment LED and 6 digits, and you can set the
parameter, display the status, check the sequence and check the alarm record. The basic movement is operates in X-Y surface
coordinate method of vertical axis (UP and DOWN key) and horizontal axis (RIGHT and LEFT key).

o DBEE-B—BEE-B)-——————- SEE-IH
Co=D PO -0 —P0 -0 ——————- PO -0
CuaDPOd -0 e—P0-0d———————- =4
CDP03-0—F03-0d-—————-- SER=
POS-0P0H-0——————- PO -1
Ce=DPBs -0 —P85-0d-—----—- POS-22
CeDPBb-0—PO0b-0d-——————- POB-T8
CaDPI-I—POI-0d-——————- POT- 12
CaDPIB-0—P0B-0d-—————-- POE- 10
G DPRH-0 —PO0S-0d——————- P09-0
CoDUOL-0 -BE-0- -~~~ JO0- 19

ALS-0—RLS-0—————-- ALS- 13

¥ When the power is initially connected, the displayed screen differs depending on the coordinate (StE-01) parameter. For example,
if StE -01 = 1203, 12 refers to the StE menu and 03 to the StE -03.
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[1% and 2™ digit value]
Name of higher | P01 P02 P03 P04 P05 P06 PO7 P08 P09 JOG ALS StE
menu mode mode | mode mode | mode | mode | mode mode | mode | mode | mode | mode
1% and 2™ digit
vale 01 02 03 04 05 06 07 08 09 10 n 12

Refer to each parameter item for the menu number of 3%and 4" digit.
5.2.2 Parameter change

The difference in the editing process of the internal mounter load and digital loader is whether one more operation is needed for the
“ENTER” key to view the actual value of the menu item.
Internal mounter loader operates in the X-Y surface coordinate method with vertical (UP and DOWN key) and horizontal axis (RIGHT
and LEFT key)

1) Parameter change
UP : Positive direction mode change, increase in blinking value
DOWN : Negative direction mode change, decrease in blinking value
LEFT : Move blinking value to left
RIGHT : Move blinking value to right
ENTER : Display parameter value, start and end of parameter change

% Enter motor ID (00 > 11) % Enter digital input speed 1 (-200 - +200)
ortr g
Il 11 I T I I
ENTER ENTER ENTER ENTER
\ Y
e _ I
il I_H_I I_1_H_1
uP LEFT, LEFT, LEFT
\ Y
CCr I N (|
Ji_ni I_ri _
LEFT upP
\ Y
4 I | | TS
LI Akl CLji| * s blinking
upP ENTER
\ Y
rCr_ | | mimin
(NN —
ENTER
Y
r-r _
(N | |

@ When changing the parameter “-* sign indicates the blinking value but “+” sign does not indicate anything.
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5.2.3 Alarm related processing part

1) Currently generated alarm display menu
ENTER : Indicated generated alarm value

v In case of

H — 11 1| over-current
i | alarm

In case of normal condition
after removing alarm cause
and resetting

Currently generated alarm display menu shows the currently generated alarms. Even though it is free to move to the next menu, the
alarm cannot be reset and the motor cannot be operated.

2) Alarm reset menu
UP : ON/OFF change
DOWN : ON/OFF change
LEFT : Move menu

RIGHT : Move menu
ENTER : Start and end of parameter change (Current alarm cancel function operation)

[ P I I
I R T
ENTER
\d
- -
i
ENTER
| A
N
AT I
UP
\d i
JIrE
AL}
ENTER
"_ ——— Return to
FH_ 1| “OFF" after
1 resetting

As the function to reset the alarm generated in the current system, the alarm reset menu is the same function as external input reset.

5-4



Chapter 5 Servo Operating Method

3) Alarm record display menu

Alarm record display menu saves the latest 10 alarms in each menu in the sequence of ALS-03 ~ ALS-12. The following diagram is
the case assuming that the over-current (01) alarm is generated after the encoder mis-wiring (05) alarm is generated during servo
operation.

Emergency stop alarm (emc_stop) is not saved in the alarm record and each alarm record menu value is “00” for normal operation.

[ P I I | Y
l_l | | |_| || record 1
ENTER
Y
| | l Over—current
|_| | alarm
RIGHT
Y
|—| | |: _ |—| |_| Alarm
|_| |_ _l |_| || record2
ENTER
Y
(| |: Encoder
| | || mis-wiring
RIGHT
Y
|—| | |: _ |—| |: Alarm
|_| |_ _l |_| _| record 1
ENTER
Y
l l l l It indicates
|_| |_| normal condition
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5.2.4 Jog operation
1) Key jog mode setting (JOG-01)

UP : Positive direction mode change, increase blinking value
DOWN : Negative direction mode change, decrease in blinking value

LEFT : Command reverse direction revolution, move blink to left when entering key jog speed (JOG-02)
RIGHT : Command positive direction revolution, move blink to left when entering key jog speed (JOG-02)

ENTER : Indicates parameter value, start and end of parameter change

Key JOG speed setting Key JOG operation
- _r- 1r _ri
I e bt I T T I
ENTER, ENTER ENTER, ENTER
y A
I 1 12
IZ 1k AT I
LEFT, LEFT up
\
NN ST
N 111}
upP ENTER
\ \
j—H ” I I ”_I Key JOG operation ON
ENTER LEFT
4 \
r——— — Key JOG speed
—I I I I I I I I_I reverse direction
= _11 operation
LEFT RIGHT
A
17117 1| Key JOG speed
|_|| | positive operation
ENTER
A .
:Ijl I— I—: Key JOG operation OFF
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I
2) Auto jog mode setting

Auto jog mode in XDA-S supports 8 repeated pattern operations, and the 1% auto jog mode that sets the revolution speed [rpm] and
revolution time [sec] and 2" auto jog mode that sets the revolution time [rpm] and revolutions [rev] are supported.

JOG speed 1
setting

C_
i—_

4

— | JOG time 1
_|| setting

C_
I——
=

ENTER, ENTER AN
v

_M_l

-3

C_
=

NFT

Mo
[\
N

JOG speed
v setting RIGHT

11 I
— 0 y LEFT, LEFT, UP

7171 JoG time 2

-
|_| 11 setting

| JOG3~7
setting

_| JOG speed 8
j setting

I |1 JOG time 8
| | | | setting

|1~ _ M1 2| AutoJog
Ul |1 | 1171 mode setting

ENTER, ENTER

| Revolution speed—time
| Execute auto JOG mode

JOG-03
Set value

Operation explanation

0

Do not use auto jog mode

1

Use auto jog mode for revolution speed — revolution time

2

Use auto jog mode for revolution speed — revolutions
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5.2.51/0 contact point function parameter setting

1) Input contact point function setting (PO7 mode)

DT
o 1
ENTER
Y
|_ | |_| |_| | CN1_18 pin is set to
| 1 L “01(SVONEN)” input function
ENTER
Y .
| I
| i
UP, UP
Y .
| I I I I S|
| _r T|
ENTER
Y
1 71 71| CN1_18 pinis changed to
| I 1217 L "l “03(DIR)” input function

g _nri
g |
ENTER
Y
331 |
__ _ I
ENTER
Y
R Y
=0 0
UP, LEFT, UP
Y
™ 11 < F_1| SettoSETUPS
I |— —| _,|_\|_ (Speed/torque multi control
— = =1 mode output fuction)
ENTER
A
— 17 71 71| CN1_23 pinis changed to
I 21 | “02(TYPEOUT)" input function
RIGHT
A
e v
g _l_
ENTER
Y
LI 71 71| CN1_48 pin is changed to
I_ "1l |l Z]| "03(BRAKE)" input function
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Chapter 5 Servo Operating Method

5.3 Using Method of Digital Loader

5.3.1 Flow of display

The display part of the servo drive digital loader is composed of the LCD and can set the parameter, display status, check sequence
and check alarm record. The basic movement is operates in X-Y surface coordinate method of vertical axis (UP and DOWN key) and

horizontal axis (RIGHT and LEFT key).

RIGHT KEY

LEFT KEY

Display Select

Command Speed

StE-01 1203 StE-02 3000
Motor ID Inertia
P01-01 14 PO1-02

Control Mode
P02-01 1

Mode Change Time
P02-02 500.0

Speed Gain Mode

PI-IP Control %

P03-01 1 P03-02 100.0
Speed1 Speed?2
P04-01 10.0 P04-02 100.0

POS Gain Mode

POS Pulse Type

P05-01 1 P05-02 1
Analog TRQ TC TRQ ACCEL Time
P06-01 0.0 P06-02 0.0
CN1_18 CN1_43

P07-01 1 P07-02 9
CN1_23 CN1_48

P08-01 1 P08-02 7
Monitor1 Monitor ABS1

P09-01 0 P09-02 OFF

Key Jog Mode

Key Jog Speed

JOG-01 OFF JOG-02 100.0
Current Alarm Alarm Reset
ALS-01 0 ALS-02 OFF

19

PROG Version
StE-18 1.00

Absolute Origin
P01-20 OFF

Parameter INIT
P02-29 OFF

Feedforward TRQ

P03-24 0
Torque7
P04-14 120.0

Backlash Pulse
P05-22 0

Manual Offset

P06-09 0.0
CN1_38

PO7-12 19
CN1_44

P08-10 18
Monitor Offset2
P09-08 0.0

Jog Time8/REV8
JOG-19 1.0

History Reset
ALS-13 OFF
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Chapter 5 Servo Operating Method

5.3.2 Parameter change

Even though the changeable range differs by the menu, the operating method is the same, and the case of PO1-01[Motor ID] is used
as a representative example.

- JOG Key : Key Jog ON

- RESET Key : Alarm reset

- ESTOP Key : Emergency stop

- UP Key : Mode change (increase), increase parameter value

- DOWN Key : Mode change (decrease), decrease parameter value
- RIGHT Key : Move right when changing menu and parameter

- LEFT Key : Move left when changing menu and parameter

- ENTER Key : Change parameter, confirm parameter
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Chapter 6 Troubleshooting and Check

Chapter 6 explains the method of action and check for the issues that can occur during servo operation.

6.1 TroublESNOOLING ......ceeieeiiecee e e 6-1

(ST O 1< o2 TR 6-4
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Chapter 6 Troubleshooting and Check
| =]

6.1 Troubleshooting

6.1.1 Servo motor

Symptom Cause Checking method Method of action
Parameter Check the parameter of Reset parameter.
mis-settin motor, encoder, encoder (Refer to Chapter 3)
9 type, control mode etc. ap
Check the revolution . . :
Overload condition of the machine. Re-adjust the machine device.
The motor Measure the motor lead For normal voltage, replace the
does not Motor defect terminal with a tester. motor.
start. Check the connection part .
Loose screw with drive. Tighten loose parts.
External mis-wiring | Check motor and encoder Rework on the wiring.
Cable disconnection | wiring. Replace the cable.
Check the output wave Replace the encoder.
Encoder defect shape. (Request for repair)
. Check the connection of the .
y Poor connection motor lead terminal. Repair the wrong parts.
otor - —
revolution is Low input voltage Check the drive input voltage. | Change the power.
unstable . Remove any particle on the
Overload g:ne(;:lltf (;c?]e machine revolution part and supply lubricant
' (or grease)
Check the surrounding
High ambient temperature of the motor .
temperature installation part. Change heating structure.
(40°C or below)
. Check whether there are any
. Contamination on alien particles on the motor | Clean motor surface.
Motor is motor surface f
over- surface.
heated. Check the load rate of the
Overload drive. Check the Reduce load. Increase
acceleration/deceleration acceleration/deceleration time.
frequency.
. Check the comparator
Low mar%r;etlnc e[;)ower B voltage and voltage wave Replace the motor.
9 shape.
Check the screw condition of
Coupling defect the coupling and copper core | Readjust the coupling.
of the connection part etc.
Weird . Check the bearing vibration
sound is Bearing problem and abnormal noise. Contact our company.
generated. Parameter mis-
setting(Motor/encoder Refer to parameter setting method
ID, inertia ratio, gain, Check the control parameter. in chapter 3.
TC)




Chapter 6 Troubleshooting and Check

6.1.2 Servo drive

When an alarm is generated the problem signal output contact point (ALARM) goes OFF and the motor is stopped by dynamic brake.

Display Content Cause Check and actions
Normal
nor . - -
condition
EMER STOP 9eNCY SIOPY ontact point input OFF. P
status
AN0-01 Servo drive output terminal  |Check output terminal wiring, re-
Over-current  |(U,V,W) short circuit, operate after resetting, replace drive
OVER CURNT .
output over-current when O.C continues
Input over-voltage (280V or{Use input voltage of 230V or below
Ano-02 AC link over- |above) Replace brake resistance, increase
OVER VOLT voltage Regenerated resistance acceleration/deceleration time,
burnt, Overload GD? replace servo drive
Ano-03 Overload Mechanical overload Check load condition, check motor
OVER LOAD Motor mis-wiring and encoder wiring
Ano-04 Main power [Main power blocked when|Check 3 phase main power (R,S,T)
POWER FAIL issue SERVO is ON input condition
Motor and encoder related set|
Mis-wiring of |value error, motor and .
Ano-05 swining vau o Check motor, encoder, wiring and set
motorand  [encoder mis-wiring,
LINE FAIL . |value, remove overload
encoder encoderdefect,  mechanical
overload
AN0-06 Over-gain, parameter set/Adjust gain
Over-speed |value error, Check parameter (P03-15,P03-16)
OVER SPEED . .
over gravity load Remove over gravity load
Abrupt
acceleration/deceleration, gain| . .. - L
Adjust position gain, increase menu
Over-error of |set value error, .
Ano-07 osition racking |command pulse over (P05-09) set value, adjust command
FOLLOW ERR P g frequencyp pulse frequency, check motor and
. |encoder wiring.
(300kpps or above), mis- g
wring, mechanical overload
Ano-08 Output(U,V, . Check motor wiring, replace servo
p. (. W) Output (U,V,W) missing . g rep
Output NC missing drive
Encoder pulse
Ano-09 e setFt)in Encoder D setting error Accurately set the encoder ID (PO1-
PPR ERROR g g 12)
error
Absolute value
Ano-10 encoder data |Absolute value encoder datalRe-transmit the absolute value
ABS DATA transmission |transmission error encoder data after resetting.
error
Ano-11 Battery voltage is 2.8V or
B Al Repl .
ABS BATT attery Alarm below eplace battery(3.6V)




Chapter 6 Troubleshooting and Check

10000

Operating time (sec)

Display Content Cause Check and actions
ABS encoder
Ano-12 multi turn data [ABS encoder multi turn data|Re-transmit the absolute value
ABS MDER transmission |transmission error encoder data after resetting.
error
Ano-13 Output U,V,W [Output U,V,W mis-wiring Check motor wiring, replace servo
Output EC Mis-wiring  |(Error Connection) drive
Trial of entry of parameter that
. cannot be changed when| Change the set value after servo is
Set value input . :
Err-01 error servo is ON, OFF, cancel parameter lock setting
change in parameter menu (P01-19)
locking condition
Err-02 Set value error |Parameter setting error Input value within set range.

1000

100

[E=Y
o

[Servo drive overload characteristics curve]

Rated | Overload operation time
a;(r;snt Min. Max. vili te
100 o
120 00
150 300 1500 760
200 60 150 107
250 20 40 30
300 6 15 7

100 150

200

250

Motor rated current (%6)
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Chapter 6 Troubleshooting and Check
[ |

6.2 Check

A Caution

¢ When checking the unit, always turn off the power and wait for more than 10 minutes to pass before
checking the unit because charged voltage can remain in the internal smoothing condenser to cause an
accident.

- Check if there are any pieces of wire, dust, particles accumulated inside and clean appropriately.

- Check whether the screw of the terminal is loose and check whether they are tightened.

- Check if there are problems of parts (discoloration, damage, disconnection from heating)
For the connection test of the control circuit, use the high resistance range on the tester, and do not use a megger or buzzer.

- Check whether the cooling f an is operating normally.

- Check if there are any abnormal sounds (motor bearing, brake part).

- Check whether there are any damages or cracks to the cables (Especially detector cable). Especially during operation, execute
periodical checks according to the using condition during operation.

- Check and correct any misalignment of center of load connecting axis.



Chapter 7 Connection with Upper Controller

Chapter 7 shows the example of connection with representative upper controller.

7.1 Example of connection with upper controller............ccocevveeeveivsesesee e
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Chapter 7 Connection with Upper Controller

7.1 Example of connection with upper controller

Connect with LS Industrial System GM1/2/3, K1000S position decision unit G3F-POPA
=> This is an example of position control mode servo system operation.

Manual
PULSE

DC 5~12v

G3F-POPA - =

Power AC
200 ~ 230V
50/60 Hz

E—— YAV

=

3

- GND24

MPGA
MPGA-C
MPGB
MPGB-C

+24V

GND24V

E-STOP

DOG

ZL
ZCOoM

24 COM

FP

RP

CLEAR

CN1

s

12W,15K 11

1/2W,1.5K
12

14

23

XGT SERVO
R XDA-S
S
T

-

PZO
/PZO

ALARM

GND24

PPFIN
PFIN

PPRIN
PRIN

PLSCLR

Servo motor

SVONEN
CcCwLIM/
PTOLIM
CWLIM/
NTQLIM
ESTOP

+24V

GND24

(Note) After connecting the power, it takes about 1-2 seconds until the alarm signal leads to normal operation. Consider this when
designing the power connection sequence. Also the alarm signal operates alarm detection relay 1Ry to turn on the main circuit power

of servo drive.

It only has the signals related to LS Industrial Systems G3F-POPA and XDA-S Series
(Note) The above connection is only shown in case of P07-01=27 (Position control mode)
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Chapter 7 Connection with Upper Controller

Connection with LS Industrial Systems GM4/6, K200S/300S position decision unit G4F-PP10 (Open Collector).
=>» This is an example of position control mode servo system operation.

Servo motor

XGT SERVO
R XDA-S
Power AC S
200 ~ 230V T
50/60 Hz
r
| —— !
1w
|
LzAVT -1
GND24
G4F-PP10 |
+24V
SVONEN
cewLiw
PTOLIM
CN1 CcwLIM/
NTQLIM
HOME 45V 5 P20 ESTOP GND24
HOME COM 30 j’ PZO
—I;(i_‘ ALARM

24,25

GND24

V2W,15K qq

PPFIN

10

PFIN

9 PPRIN

1/2W,1.5K
12

PRIN

(Note) After connecting the power, it takes about 1-2 seconds until the alarm signal leads to normal operation. Consider this when

designing the power connection sequence. Also the alarm signal operates alarm detection relay 1Ry to turn on the main circuit power
of servo drive.

It only has the signals related to LS Industrial Systems G4F-PP10 and XDA-S Series
(Note) The above connection is only shown in case of P07-01=27 (Position control mode).
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' =]
Connection with LS Industrial Systems GM4/6, K200S/300S position decision unit G4F-PP1D (Line Driver).
=> This is an example of position control mode servo system operation.

Servo motor

XGT SERVO
R XDA-S
Power AC S
200 ~ 230V T
50/60 Hz
r
t
|——=-
Loav[ .
G4F-PPID  '———2 ez
+24v
SVONEN
CccwLIM/
CNL i

NTQLIM
5 ESTOP

Pz0
0 1PZ0
ALARM

24,25

GND24

s

GND24

L5 perIN

10 PFIN

PPRIN

2.5 PRIN

(Note) After connecting the power, it takes about 1-2 seconds until the alarm signal leads to normal operation. Consider this when
designing the power connection sequence. Also the alarm signal operates alarm detection relay 1Ry to turn on the main circuit power
of servo drive.

It only has the signals related to LS Industrial Systems G4F-PP1D and XDA-S Series

(Note) The above connection is only shown in case of P07-01=27 (Position control mode).
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Chapter 7 Connection with Upper Controller

Connection with LS Industrial Systems XGT series position decision unit XGF-PO1/2/3A (Open Collector).
=> This is an example of position control mode servo system operation.

—HhE oo
XGT SERVO
R
Power AC }:3 S XDA-S
200 ~ 230V T
50/60 Hz
ey
. t
+24v
™ o
+24v
SVONEN
(o] g
PTQLY
oMM
NTQLY
] PzC ESTOP GND24
% Pz0
AARM
Manual 5v
PUSE A 2
e 3 24,25
o wewis 11 | GND24
0 ] PPN
PFIN
9
121K 12 PPRN
PRN

(Note) After connecting the power, it takes about 1-2 seconds until the alarm signal leads to normal operation. Consider this when

designing the power connection sequence. Also the alarm signal operates alarm detection relay 1Ry to turn on the main circuit power
of servo drive.

It only has the signals related to XGF-PO1/2/3A and XDA-S Series
(Note) The above connection is only shown in case of PO7-01=27 (Position control mode).
(Note) It can be changed according to APM settings.

7-4



Chapter 7 Connection with Upper Controller

' =]
Connection with Electric position decision unit XGF-PD1/2/3A (Line Driver)
=> This is an example of speed control mode servo system operation.

R XGTSERIO
S
Power AC }:§ T XDA-S
200 ~ 230V
50/60 Hz
r
o 3
\ - 24V
Sl
_ » GND24
XGE-PD1/2/3A ==
N1
5 PZC
D O o
ST
Mnd A MPG A+ >
PULSE A- MPGA -
Doy Bt MPG B+ 24,25 a4
- 47 wrGB- [TI Q
10 PEN
9 & peaN
12 PRIN

(Note) After connecting the power, it takes about 1-2 seconds until the alarm signal leads to normal operation. Consider this when

designing the power connection sequence. Also the alarm signal operates alarm detection relay 1Ry to turn on the main circuit power
of servo drive.

It only has the signals related to XGF-PD1/2/3A and XDA-S Series
(Note) The above connection is only shown in case of P07-01=26 (Speed control mode).
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Connection with K120S unit
=> This is an example of speed control mode servo system operation.

SERVOMOTOR
XGT SERVO
_> R
—>
S —
Power AC _>§ T XDA-S
200~230V
—>§ r
MASTER-K120S —0 t
—p 24V
» GND24
(note?) o ot
Lower limite
oAy
Upper fimit
Estop
HOME 5
GHDZ4
(notet) pz0
00G 0
30
Extemal Power ALAPHI
Inout Teminal
1/2W,1.5€ Gnpz2
PEFIN
Pulse! PAN
Common Otiput PPFIN
1/2W,1.5K
Oirection N
Common Output:

(note 1) Rating voltage of HOME input is DC24V. In case of Line driver output, it can not connect with contact. Use the converting device for changing output
method from Line driver to Open collector or Use HOME sensor (Homing or HOME by DOG signal).
note 2) If signal (HOME, DOG, Upper/Lower limit) is not used, it can be used for normal input. £ stop input can be used by command.

(

(noted) The above connection is only shown in case of P07-01=27 (Postion control mode).

(noted) Please change Motor driver's input mode to 1 phase input mode because MASTER-K120S only outputs pulse + direction mode.
(

note5) The above connection is only shown in case of using X—axis of built=in positioning.
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Chapter 7 Connection with Upper Controller

Connection with XGB standard unit
=> This is an example of speed control mode servo system operation.

(note2)

R
S
Power AC —0 T

SERVOMOTOR

XGT SERVO

XDA-S

+2aY

GHD24

200~230V
e
XBM-DN#xS t
—» 24V
» GND24
Common input
Lower Limit
Upper Limit
Estop
5(
HOME (notet) pzo
00G FZ0
30

Extemel Power AL

1/2W,1.5€ Gupzs

PREFIN

P20
Puse PFAN
PPRIN
diecion P2 1/2W,1. 5K P
Common output P

(note 1) Rating voltage of HOME input is DC24V. In case of Line driver output, it can not connect with contact. Use the converting device for changing output
method from Line driver to Open collector or Use HOME sensor (Homing or HOME by DOG signal).

note 2) If signal (HOME, DOG, Upper/Lower limit) is not used, it can be used for normal input. £ stop input can be used by command.

note4) Please change Motor driver's input mode to 1 phase input mode because XGB standard type only outputs pulse + direction mode.

(
(noted) The above connection is only shown in case of P07-01=27 (Postion control mode).
(
(

note5) The above connection is only shown in case of using X—axis of built-in positioning.
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Connection with XGB standard unit
=> This is an example of speed control mode servo system operation.

XBC-DN#+H

(note2) Common input
Lower init
Upper fimit

E Stop

R R

>0 5

Power AC —0 T
200~230V

—>

e
—» +24v
» GND24

(notet)

Q) P20
pzZ0
30
ALARM

XGT SERVO

XDA-S

SERVOMOTOR

+2a¥

(note 1) Rating voltage of HOME input is DC24V. In case of Line driver output, it can not connect with contact. Use the converting device for changing output

method from Line driver to Open collector or Use HOME sensor (Homing or HOME by DOG signal).

(note 2) If signal (HOME, DOG, Upper/Lower limit) is not used, it can be used for normal input. € stop input can be used by command.

note3) The above connection is only shown in case of P07-01=27 (Postion control mode).

(
(noted) Please change Motor driver's input mode to applicable mode as XGC hig... type can output pulse + direction mode and CW/CCW output mode.
(

note5) The above connection is only shown in case of using X—axis of built-in positioning.
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Chapter 8 External Dimension

Chapter 8 displays the external dimension of the servo drive.

8.1 External DIMENSIONS Of SEIVO DIV .......eeeeeeeeeeeeeeeee s s s e seeeseeeseeeseeesenesaneens
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Chapter 8 External Dimension

8.1 External Dimensions of Servo Drive

[External diagram A]

—_—
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 —
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T
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——>
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—>
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—>
—>

FEEEREEEE R | 010
LO0000000000 \
=
=]
B A

[External diagram B]

ﬂ
M]

|

|

L

l

E

[External diagram C]
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Chapter 8 External Dimension

Model A B c D E F g | Weiht | Cooling | o ks
[ka] method
XDA-S001 | 150 | 30 | 160 | 140 60 6.0 - 1.0 o
Dimension A
XDA-S002 | 150 | 30 | 160 | 140 60 6.0 - 1.0 Self
XDA-S004 | 150 | 30 | 160 | 170 90 6.0 70 15 | coolng |
Dimension B
XDA-S005 | 150 | 30 | 160 | 170 90 6.0 70 19
XDA-S008 | 150 | 30 | 160 | 170 90 6.0 70 1.9
XDA-S010 | 150 | 30 | 160 | 170 90 6.0 70 1.9
XDA-S015 | 239 | 55 | 251 | 225 | 132 | 52 | 19 | 43 | Sto@ |
cooling | Dimension C
XDA-S020 | 239 | 55 | 251 | 225 | 132 | 52 | 119 44 (FAN)
XDA-S030 | 239 | 55 | 251 | 225 | 132 | 52 | 119 45
XDA-S045 | 239 | 55 | 251 | 225 | 132 | 52 | 119 46
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Appendix 1 Servo System Application

Appendix 1 explains the application cases that can be utilized when applying the servo system.

Appendix 1. 1 Position Control Application ...........ccccceeveevnenesieieseesesee e App 1.-1

Appendix 1. 2 Examples of Other Applications...........c.cccvveeeeereveseesesesesenenns
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Appendix 1 Servo System Application

Appendix1. 1 Position Control Application

[Electronic gear ratio setting]

Input Servo Drive
command pulse Servo Motor

NUM
DEN

Electronic gear

. . _NUM, Encoder pulse rate x 4
Electronic gear ratio( )= -
DEN Command unit

x Decleracion ratio(E)
a

¥ This shows the case for every motor a revolution, the load axis revolves b times.
¥ The command unit shows the minimum command unit of the position data to move the load.
¥ Encoder pulse rate

Encoder type Encoder pulse rate (ppr)
Incremental encoder 2000 ~ 6000
Absolute 11bit 2048
Serial 17bit 32768

% Setting method of electronic gear

(' Check the mechanical specification including deceleration ratio, ball screw pitch etc.

Deceleration ratio :|

Pitch (P)

@ It decides the minimum unit (command unit) of the position data moving the load by each pulse.
: When moving the table by 0.001[mm] for 1[Pulse], the command unit is 0.001[mm].

(® Calculate the load movement per 1 revolution of load axis in command unit.
: Command unit = 0.001[mm], ball screw pitch = 5[mm)],
Load movement per 1 revolution of load axis [Command unit] = 5/0.001 = 5000[Command unit]

@ For the case of deceleration ratio (b/a), calculate the electronic gear ratio.
NUM  Encoder pulse rate x 4

Electronic gear ratio( ) -
DEN Command unit

(® The calculation result of “electronic gear ratio numerator/electronic gear ratio denominator” must be between 0.05 and 20.

. . b
x Decleracion ratio(—)
a

® Setthe applicable parameter.

[ Position completion range setting]
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Appendix 1 Servo System Application

In position control mode, set the position reach range to output position decision status in pulse rate. If the error pulse is within the set
pulse range, the output pin set with the position reach output function in the user menu P08 outputs the position decision reach signal.

A Command speed

Speed

’ /a—— Actual speed

|
ok Time [sec]
rror
pulse
In position
completion range
|
ON
In position completion
OFF |
Time [sec]

App 1-2



Appendix 1 Servo System Application

I
Appendix 1. 2 Example of Other Application

A. Rotary table

Rotary table

Speed pattern

Process Process Process

- Prepare the motion program in the higher controller.
- Enter the operating signal and operate the angle.
- After angle operation, position decision completion signal is sent out externally.

B. Roll feeder

Pressor
Feed roll

—> Conveyor

i Induction motor
o]

Deceleration pattern

Press Press
- Set the feed to the work..
- Operate the position according to the feed start signal input from the press.

- By using the position decision completion signal, execute the press work.
('The position decision completion signal and feed start signal can be interlocked on the sequenc
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Appendix 2 Noise Countermeasure

Appendix 2 explains the noise countermeasure.

APPENIX 2. L NOISE TYPE ...ttt

Appendix2. 2 NOISE COUNEMEASUIE .......cvururererererereseresesesssssssssssesesssesssessssssssessssssssssssanns
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Appendix 2 Noise Countermeasure

Appendix 2.1 Noise Type

Noise can be classified into noise that can trigger mis-operation of peripheral devices by high switching element in the power part and
other electronic parts of the servo drive, and the noise that comes from the external side and can cause mis-operation of the servo
drive. Make sure the unit is not affected by the noise through proper grounding and wiring.

(1 Cause of noise copied from servo drive
- High carrier frequency chopping
- Use of electronic parts such as microprocessors
- Electronic inductance and static electricity noise generation by I/O line of servo drive

(2 Cause of noise coming from external side to cause mis-operation
- Copy noise by power line
- Electronic contactor, electronic brake and relay use
- Use of device that generates a lot of noise such as electric welding machine

Appendix 2.2 Noise Countermeasure

(¥ Countermeasure of noise copied from servo drive
The noise generated from the servo drive can be classified into noise copied from wire connected to drive I/O and noise induced
electronically or statically by peripheral device near the main circuit wire. The countermeasure of this noise is as follows.

- Install and wire the peripheral device that has a noise effect to the servo drive as far as possible.
- Do not install the signal wire of peripheral devices in parallel or groups with the I/O line of the servo drive.
- Use a shield wire or individual metal duct for the 1/O wire of servo drive and signal wire of peripheral devices.

(2 Countermeasure of noise that came from externally to cause mis-operation of the servo drive.
- Always install a surge killer on the peripheral device that causes the noise.
- Ground the encoder wiring and 1/O signal wire to the clamp metal decoration within the cable.
- Attach a line filter on the signal wire.
- When a closed loop has been formed by encoder wiring and signal wire ground wire, the electricity leakage can cause mis-
operation. At this time, separate the grounding wire to prevent mis-operation.

(3 Example of noise countermeasure wiring
The noise countermeasure mentioned above has been displayed in a diagram considering the wiring methods.
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Appendix 2 Noise Countermeasure

* Example of wiring connected with ground connection

Servo Drive
R XDA-S

AC 200~230[V]
Noise
Filterl
MC
I
1T
1l
Ll
—

110 s}gnal

Noise
Filter2

processing

circuit
(ex. PLC)

J_(Ext. GND)

(Ext. GND) =

®

- Use the thick wire of 3.5[mm] or thicker for grounding wire.

App 2-2| stlndustrial Systems
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Appendix 2 Noise Countermeasure

% Example of noise filter wiring

/
\

NOISE FILTER

BOX

\

NOISE FILTER

A

BOX

< X >

i Yvvyy

Yyvy

Yvy
NOISE FILTER
| BOX
< O >
Yvy
NOISE FILTER
BOX
Yvy
< O >

[Do not put the input wire and output wire in the same duct or tie them together.]

NOISE FILTER

BOX

< X >

YvYyy

NOISE FILTER

AAA

BOX

< O >
[Do not put or tie the grounding wire of noise filter in the same duct with the output wire.]

LS industrial Systems
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Appendix 2 Noise Countermeasure

% Example of wiring when using multiple units of servo drives.

AC 200~230[V]

o

Main power
ON
Main power #O
OFF
Noise MC
Filterl MC 1RY 2RY 3RY
O ° Surge Killer
MC Servo Drivel
m XDA-S
it
it
T FG
)
1Ry
T Diode
Servo Drive2
XDA-S
@
©
2Ry
T Diode
Servo Drive3
R XDA-S u
%’\Q
©

% Recommended noise filter

Servo drive
01~30 45
[XDA-S]
NFZ-4030SG NFZ-4040SG
NOISE FILTER
(30A) (40A)

¥ Recommended manufacturer: Samil Components ( www.samilemc.com)
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Appendix 3 Parameter Table

Appendix 3 shows the full table of parameters mentioned in the manual.

Appendix 3.1 Parameter Table ...........cccceviiiiiiiieece e
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Appendix 3 Parameter table

Appendix 3.1 Parameter Table

Ezr_ameter Menu explanation Unit Setting range De:‘/zt:Lljteset Control type
StE-01 Display select - 100 ~ 1330 1203 Speed/Torque/Position
StE-02 Command Speed rpm -9999.9 ~ 9999.9 - Speed/Position
StE-03 Motor Speed rpm -9999.9 ~ 9999.9 - Speed/Torque/Position
StE-04 CCW Speed Limit rpm 0.0 ~9999.9 - Speed/Torque/Position
StE-05 CW Speed Limit rpm -9999.9 ~ 0.0 - Speed/Torque/Position
StE-06 Command Pulse pulse -99999 ~ 99999 - Position
StE-07 Feedback Pulse pulse -99999 ~ 99999 - Position
StE-08 Error Pulse pulse -99999 ~ 99999 - Position
StE-09 Command Torque % -300.0 ~ 300.0 - Speed/Torque/Position
StE-10 Load Rate % -300.0 ~ 300.0 - Speed/Torque/Position
StE-11 Max Load Rate % -300.0 ~ 300.0 - Speed/Torque/Position
StE-12 CCW TRQ LMT % 0.0 ~ 300.0 - Speed/Torque/Position
StE-13 CW TRQ LMT % -300.0 ~ 0.0 - Speed/Torque/Position
StE-14 Inertia Ratio - 0.0 ~50.0 2.0 Speed/Torque/Position
StE-15 MULTI Turns rev 0 ~ 999999 - Speed/Torgue/Position
StE-16 Single Turn - 0 ~ 999999 - Speed/Torque/Position
StE-17 1/0 Status - 0 ~ 999999 - Speed/Torque/Position
StE-18 PROG Version - 0.0 ~99.99 - Speed/Torque/Position
P01-01* Motor ID - GEN - 00 ~ 99 (By capacity) Speed/Torque/Position
P01-02 Inertia gfcm® 0.01 ~999.99 By motor type | Speed/Torque/Position
P01-03 TRQ Constant Kgfcm/A 0.1 ~999.99 By motor type | Speed/Torque/Position
P01-04 Phase Inductance mH 0.001 ~ 99.999 By motor type | Speed/Torque/Position
P01-05 Phase Resistance Q 0.01 ~99.999 By motor type | Speed/Torque/Position
P01-06 Rated Current A(rms) 0.01 ~999.99 By motor type | Speed/Torque/Position
P01-07 Rated Speed rpm 0.0 ~9999.0 By motor type | Speed/Torque/Position
P01-08 MAX Speed rpm 0.0 ~9999.0 By motor type | Speed/Torque/Position
P01-09 Rated TRQ kgfcm 0.0 ~9999.0 By motor type | Speed/Torque/Position
P01-10 Pole Number Pole 2~98 By motor type | Speed/Torque/Position
PO1-11* Drive ID - 0~ 45 By drive type Speed/Torque/Position
PO1-12* Encoder ID - Enc-0 ~ R Enc-A Speed/Torque/Position
P0O1-13* Encoder Pulse ppr 1~ 32768 2000 Speed/Torque/Position
P01-14 Pulse Out Rate ppr 1~131072 2000 Speed/Torgue/Position
PO1-15* COM Baud Rate - 0~3 0 Speed/Torque/Position
PO1-16* Serial Select - 0~2 0 Speed/Torque/Position
PO1-17* Serial 1/0 - 0~2 0 Speed/Torque/Position
PO1-18* Serial ID - 1~-31 1 Speed/Torque/Position
P01-19 Parameter Lock - ON/OFF OFF Speed/Torgue/Position
P01-20* Absolute Origin - ON/OFF OFF Speed/Torque/Position
P02-01* Control Mode - 0~5 1 Speed/Torque/Position
P02-02 Mode Change Time ms 100.0 ~ 10000.0 500.0 Speed/Torque/Position
P02-03 CCW TRQ LMT % 0.0 ~ 300.0 300.0 Speed/Torque/Position
P02-04 CW TRQ LMT % -300.0 ~ 0.0 -300.0 Speed/Torgue/Position
P02-05 CCW Speed Limit rpm 0.0 ~ 6000 Maxn;g;en;(;notor Speed/Torque/Position
P02-06 CW Speed Limit rpm -6000.0 ~ 0.0 Maxw;w;ergdmotor Speed/Torque/Position
P02-07 Brake Speed rpm 0.0 ~9999.9 50.0 Speed/Torgque/Position
P02-08 Brake Time ms 0.0 ~10000.0 50.0 Speed/Torque/Position
P02-09 DB Mode - 0~3 2 Speed/Torque/Position
P02-10 Notch Filter 1 - 0~2 0 Speed/Torque/Position
P02-11 NF Frequency 1 Hz 50.0 ~ 2000.0 300.0 Speed/Torque/Position
P02-12 NF Bandwidth 1 % 10.0 ~99.9 95.0 Speed/Torque/Position
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Appendix 3 Parameter Table

Eir_ameter Menu explanation Unit Setting range Del‘lzllejteset Control type
P02-13 Notch Filter 2 - 0~1 0 Speed/Torgue/Position
P02-14 NF Frequency 2 Hz 50.0 ~ 2000.0 500.0 Speed/Torque/Position
P02-15 NF Bandwidth 2 % 10.0 ~ 99.9 95.0 Speed/Torqgue/Position
P02-16 TRQ Filter TC ms 0.0 ~ 1000.0 (By capacity) Speed/Torgque/Position
P02-17 Auto Tuning - 0~1 0 Speed/Torque/Position
P02-18 System Response - 1~19 (By capacity) Speed/Torque/Position
P02-19 Inertia Ratio - 1.0 ~50.0 2.0 Speed/Torque/Position
P02-20 Gain ADJ Speed 1 rpm 100.0 ~ 5000.0 800.0 Speed/Torgue/Position
P02-21 Gain ADJ Speed 2 rpm 10.0 ~ 500.0 100.0 Speed/Torgue/Position
P02-22 Gain ADJ TRQ 1 % 50.0 ~ 300.0 150.0 Speed/Torque/Position
P02-23 Gain ADJ TRQ 2 % 0.0 ~ 300.0 50.0 Speed/Torque/Position
P02-24 Contact Gain TC ms 0.0 ~ 10000.0 100.0 Speed/Torque/Position
P02-25 Temporary Stop - ON/OFF OFF Speed/Torgue/Position
P02-26 Emergency Stop - ON/OFF OFF Speed/Torgue/Position
P02-27 Direction Select - ON/OFF OFF Speed/Torqgue/Position
P02-28 Ripple COMPEN - ON/OFF OFF Speed/Torgue/Position
P02-29* Parameter INIT - ON/OFF OFF Speed/Torque/Position
P03-01* Speed Gain mode - 1~5 1 Speed

P03-02 PI-IP control % % 0.0 ~100.0 100.0 Speed/Position
P03-03 Friction COMPEN % 0.0 ~ 100.0 0.0 Speed/Position
P03-04 Load COMPEN % 0.0 ~100.0 0.0 Speed/Position
P03-05 SC Loop Gain 1 Hz 0.0 ~ 1000.0 (By capacity) Speed/Position
P03-06 SCTC1 ms 0.0 ~ 10000.0 (By capacity) Speed/Position
P03-07 SC Loop Gain 2 Hz 0.0 ~ 1000.0 (By capacity) Speed/Position
P03-08 SCTC?2 ms 0.0 ~ 10000.0 (By capacity) Speed/Position
P03-09 Analog CMD TC ms 0.0 ~ 2000.0 0.0 Speed

P03-10 ACCEL Time ms 0.0 ~ 90000.0 0.0 Speed/Position
P03-11 DECEL Time ms 0.0 ~ 90000.0 0.0 Speed/Position
P03-12* S-Mode TC ms 0.0 ~9000.0 0.0 Speed/Position
P03-13 In Speed Range - 0.0 ~9999.9 10.0 Speed

P03-14 Zero Speed Range Hz 0.0 ~9999.9 10.0 Speed
P03-15* + 10[V] RPM rpm 0.0 ~9999.9 |Max. motor speed Speed/Torque
P03-16* -10[V] RPM rpm -9999.9 ~ 0.0 [Max. motor speed Speed/Torque
P03-17 Auto Offset - ON/OFF OFF Speed/Torque
P03-18 Manual Offset ms -1000.0 ~ 1000.0 0.0 Speed/Torque
P03-19* Override ENB - ON/OFF OFF Speed

P03-20 Clamp Mode - 0~2 0 Speed

P03-21 Clamp Voltage mV -1000.0 ~ 1000.0 0.0 Speed
P03-22* F/Back TC ms 0.0 ~ 2000.0 0.0 Speed

P03-23 Zero SPD VIB REJ rpm 0.0 ~ 1000.0 0.1 Speed/Position
P03-24* Feedforward TRQ - 0~2 0 Speed/Position
P04-01 gf’;teglmput speed 1 rpm | -9999.9 ~ 9999.9 10.0 Speed/Torque
P04-02 g?geitegzinput speed 2 pm | -9999.9 ~ 9999.9 100.0 Speed/Torque
P04-03 gf’geitea(f?nput speed 3 rpm | -9999.9 ~ 9999.9 200.0 Speed/Torque
P04-04 g?geitea:ﬁnput speed 4 rpm | -9999.9 ~ 9999.9 500.0 Speed/Torque
P04-05 g‘;’geigﬁnput speed 5 mpm | -9999.9 ~ 9999.9 1000.0 Speed/Torque
P04-06 gf’;te;f?nput speed 6 rpm | -9999.9 ~ 9999.9 2000.0 Speed/Torque
P04-07 g?geiteﬂnput speed 7 pm | -9999.9 ~ 9999.9 3000.0 Speed/Torque
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Appendix 3 Parameter table

Parameter - . . Default set
No. Menu explanation Unit Setting range value Control type
Torquel o
P04-08 Digital input torque 1 % -300.0 ~ 300.0 0.0 Torque
P04-09 E‘I’;ﬂ‘;ﬁ] Ut torcue 2 % -300.0 ~ 300.0 2.0 Torque
P04-10 E?g:?t:?ﬁlput orque 3 % -300.0 ~ 300.0 20.0 Torque
P04-11 E?éﬂ‘;fi‘:]put torque 4 % -300.0 ~ 300.0 50.0 Torque
P04-12 E‘I’éﬂ:ﬁ] Ut torque 5 % -300.0 ~ 300.0 75.0 Torque
P04-13 E‘i’éﬂ:fﬁ]put orque 6 % -300.0 ~ 300.0 100.0 Torque
P04-14 E?gﬂ‘;f;put torque 7 % -300.0 ~ 300.0 120.0 Torque
P05-01* POS Gain Mode - 1~5 1 Position
P05-02* POS Pulse Type - 0~5 1 Position
P05-03 Speed Mode - ON/OFF OFF Position/Speed
P05-04 Feedforward % 0.0 ~100.0 0.0 Position
P05-05 PC P Gainl Hz 0.0 ~500.0 (By capacity) Position
P05-06 PC P Gain2 Hz 0.0 ~500.0 (By capacity) Position
P05-07 PI-P Pulse ERR pulse 0 ~ 99999 0 Position
P05-08 In Position pulse 0 ~ 99999 100 Position
P05-09 Follow ERR pulse 0 ~ 99999 30000 Position
P05-10 POS CMD TC ms 0.0 ~ 2000.0 0.0 Position
P05-11 FFTC ms 0.0 ~ 2000.0 0.0 Position
P05-12* ELCTR Gear NUM1 - 1~99999 1 Position
P05-13* ELCTR Gear DEN1 - 1~99999 1 Position
P05-14* ELCTR Gear NUM2 - 1~99999 1 Position
P05-15* ELCTR Gear DEN2 - 1~99999 2 Position
P05-16* ELCTR Gear NUM3 - 1~99999 1 Position
P05-17* ELCTR Gear DEN3 - 1~99999 4 Position
P05-18* ELCTR Gear NUM4 - 1~99999 1 Position
P05-19* ELCTR Gear DEN4 - 1~99999 8 Position
P05-20 Bias SPD COMPEN rpm -1000.0 ~ 1000.0 0.0 Position
P05-21 Bias Pulse Band pulse 0~ 500 10 Position
P05-22 Backlash Pulse pulse 0 ~ 99999 0 Position
P06-01* Analog TRQ TC ms 0.0 ~2000.0 0.0 Torque
P06-02 TRQ ACCEL Time ms 0.0 ~9000.0 0.0 Torque
P06-03 TRQ DECEL Time ms 0.0 ~ 9000.0 0.0 Torgue
P06-04* TRQ S-Mode ms 0.0 ~ 2000.0 0.0 Torque
P06-05 In TRQ Range % 0.0 ~100.0 10.0 Torque
P06-06 Stop TRQ Range % 0.0 ~100.0 10.0 Torque
P06-07 10[V] TRQ % 0.0~ 300.0 100.0 Speed/Torque
P06-08 Auto Offset - ON/OFF OFF Speed/Torque
P06-09 Manual Offset mV -1000.0 ~ 1000.0 0.0 Speed/Torque
PO7-01* CN1_18 - 0~30 1 Speed/Torque/Position
PO7-02* CN1_43 - 0~20 9 Speed/Torque/Position
PO7-03* CN1_17 - 0~20 10 Speed/Torque/Position
PO7-04* CN1_42 - 0~20 11 Speed/Torque/Position
PO7-05* CN1_16 - 0~20 3 Speed/Torque/Position
PO7-06* CN1_41 - 0~20 4 Speed/Torque/Position
PO7-07* CN1_15 - 0~20 13 Speed/Torque/Position
PO7-08* CN1_40 - 0~20 14 Speed/Torque/Position
PO7-09* CN1_14 - 0~20 12 Speed/Torque/Position
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Appendix 3 Parameter Table

Ezr_ameter Menu explanation Unit Setting range De:‘/zt:Lljteset Control type

PO7-10* CN1_39 - 0~20 16 Speed/Torque/Position
PO7-11* CN1_ 13 - 0~20 15 Speed/Torque/Position
PO7-12* CN1_38 - 0~20 19 Speed/Torque/Position
P08-01* CN1_23 - 0~ 30 0 Speed/Torque/Position
P08-02* CN1_ 48 - 0~18 3 Speed/Torque/Position
P08-03* CN1_22 - 0~18 6 Speed/Torque/Position
P08-04* CN1_47 - 0~18 5 Speed/Torque/Position
P08-05* CN1_21 - 0~18 7 Speed/Torque/Position
P08-06* CN1_46 - 0~18 9 Speed/Torque/Paosition
P08-07* CN1_20 - 0~18 14 Speed/Torque/Position
P08-08* CN1 45 - 0~18 15 Speed/Torque/Position
P08-09* CN1_19 - 0~18 16 Speed/Torque/Position
P08-10* CN1_44 0~18 17 Speed/Torque/Position
P09-01 Monitorl - 0~5 0 Speed/Torgue/Position
P09-02 Monitor ABS1 - ON/OFF OFF Speed/Torgue/Position
P09-03 Monitor Scalel - 0.1 ~2000.0 1.0 Speed/Torque/Position
P09-04 Monitor Offsetl mV -1000.0 ~ 1000.0 0.0 Speed/Torque/Position
P09-05 Monitor2 - 0~5 1 Speed/Torque/Position
P09-06 Monitor ABS2 - ON/OFF OFF Speed/Torgue/Position
P09-07 Monitor Scale2 - 0.1 ~2000.0 1.0 Speed/Torque/Position
P09-08 Monitor Offset2 mV -1000.0 ~ 1000.0 0.0 Speed/Torque/Position
JOG-01 Key Jog Mode - ON/OFF OFF Speed/Torqgue/Position
JOG-02 Key Jog Speed rpm -9999.9 ~ 9999.9 100.0 Speed/Torgque/Position
JOG-03 Auto Jog Mode - 0~2 0 Speed/Torque/Position
JOG-04 Jog Speedl rpm -9999.9 ~ 9999.9 100.0 Speed/Torque/Position
JOG-05 Jog Timel/REV1 [s)/[rev] 0.00 ~ 5000.00 1.00 Speed/Torque/Position
JOG-06 Jog Speed? rpm -9999.9 ~ 9999.9 -100.0 Speed/Torgue/Position
JOG-07 Jog Time2/REV2 [s)/[rev] 0.00 ~ 5000.00 1.00 Speed/Torque/Position
JOG-08 Jog Speed3 rpm -9999.9 ~ 9999.9 200.0 Speed/Torque/Position
JOG-09 Jog Time3/REV3 [s)/[rev] 0.00 ~ 5000.00 1.00 Speed/Torque/Position
JOG-10 Jog Speed4 rpm -9999.9 ~ 9999.9 -200.0 Speed/Torgue/Position
JOG-11 Jog Time4/REV4 [s)/[rev] 0.00 ~ 5000.00 1.00 Speed/Torque/Position
JOG-12 Jog Speed5 rpm -9999.9 ~ 9999.9 400.0 Speed/Torque/Position
JOG-13 Jog Time5/REV5 [s)/[rev] 0.00 ~ 5000.00 1.00 Speed/Torque/Position
JOG-14 Jog Speed6 rpm -9999.9 ~ 9999.9 -400.0 Speed/Torgue/Position
JOG-15 Jog Time6/REV6 [s)/[rev] 0.00 ~ 5000.00 1.00 Speed/Torque/Position
JOG-16 Jog Speed7 rpm -9999.9 ~ 9999.9 800.0 Speed/Torque/Position
JOG-17 Jog Time7/REV7 [s)/[rev] 0.00 ~ 5000.00 1.00 Speed/Torqgue/Position
JOG-18 Jog Speed8 rpm -9999.9 ~ 9999.9 -800.0 Speed/Torgue/Position
JOG-19 Jog Time8/REV8 [s)/[rev] 0.00 ~ 5000.00 1.00 Speed/Torque/Position
ALS-01 Current Alarm - - nor Speed/Torque/Position
ALS-02 Alarm Reset - ON/OFF OFF Speed/Torque/Position
ALS-03 Alarm Historyl - 0~32 0 Speed/Torque/Position
ALS-04 Alarm History2 - 0~32 0 Speed/Torque/Position
ALS-05 Alarm History3 - 0~32 0 Speed/Torque/Position
ALS-06 Alarm History4 - 0~32 0 Speed/Torque/Position
ALS-07 Alarm History5 - 0~32 0 Speed/Torque/Position
ALS-08 Alarm History6 - 0~32 0 Speed/Torque/Position
ALS-09 Alarm History7 - 0~32 0 Speed/Torque/Position
ALS-10 Alarm History8 - 0~32 0 Speed/Torque/Position
ALS-11 Alarm History9 - 0~32 0 Speed/Torque/Position
ALS-12 Alarm History10 - 0~32 0 Speed/Torque/Position
ALS-13 History Reset - ON/OFF OFF Speed/Torque/Position

¥ The parameter with the ( *) symbol cannot be changed when the SVONEN input contact point is “ON”.
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Appendix 4. Revision History

Appendix 4.1 Revision History

Issue date Revised content Version
2005.8 Issued initial version. 1.0
2005.11 1% correction (Addition of function and supplement of content) 11
2006.2 2" correction (FDA7000, FDA7000S model separation) 12
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Appendix 5 Servo Motor Specification

Appendix 5 explains the servo motor specification.
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Appendix 5 Servo Motor Specification

Appendix 5.1 Servo Motor Specification

Motor [XMR - ] CNO1 CNO02 CNO3 | CNO4 ‘ CNO5 ‘ CNO4A CNO6 CNO8 CN10
Drive [XDA-S | 01 02 04 05 10
Flange Size ( [1) 60 80
Rated output (W) 100 200 300 400 500 400 600 800 1000
Rated current A(rms) 125 21 28 2.85 32 28 35 4.65 538
Max. instantaneous current
375 6.3 84 855 96 84 105 1254 17.4
A(rms)
(N'm) 0.32 0.64 0.96 127 159 127 191 254 318
Rated torque
(kgf-cm) | 325 65 9.75 13.0 162 13.0 195 26.0 325
Max. (N'm) 0.96 1.92 2.88 381 477 381 53 6.85 9.53
instantaneous
(kgf-cm) | 975 195 293 39.0 487 39.0 545 70.2 975
torque
Rated rpm (r/min) 3000
Max. rpm (r/min) 5000
Rotator inertia (gf-cm's®) | 0061 | 0095 | 0126 | 0160 | 0204 11 15 177 21
(=GD4) (kgm’x10% | 006 | 0093 | 0129 | 0163 | 0208 | 108 147 | 174 207
Allowable load inertia ) i
. 30 times or below 20 times or below
ratio(\Versus rotor)
Rated power rate  (kW/s) 170 ‘ 436 ‘ 739 | 1035 ‘ 126.1 150 ‘ 24.8 ‘ 374 ‘ 49.0
Incremental 17/33 bit 131072[p/rev.] or 2000 ~ 6000[p/rev.]
Detector type
Absolute 17/33 bit 131072[pirev] or 11/13 bit 2048[p/rev.]
Weight (kg) 0.85 ‘ 114 ‘ 143 | 1.73 ‘ 2.03 ‘ 21 ‘ 255 ‘ 31 ‘ 37
Torque - speed characteristics
CNO1 CNO2 CNO3 CNO4 CNO5
To1 ue(N-m) T2 ue(N-m) T% ue(N-m) T4 ue(N-m) T5 ue(N-m)
08 ~ L ~ 24 \ 32 N\ 4, \
B B ' B \ N\
0; 1.2 14 24 B 3 B
04 8 19 1 — 2._\
02 A 04 A 05 A (F: S . —
1000 2000 3000 4000 5000 1000 2000 3000 4000 5000 1000 2000 3000 4000 5000 1000 2000 3000 4000 5000 1000 2000 3000 4000 5000
Revolution speed  (r/min ) Revolution speed  (r/min ) Revolution speed  (r/min ) Revolution speed  (r/min ) Revolution speed  (r/min )
CNO4A CNO06 CNO8 CN10
Eot(?ue(N‘m ) Torgue(N-m) Torque(N-m) T%]UG(N'm)
A . B

3.2 \ 44 5.6 8
: B \ | B B \
24 3. 4.2 6 B \
16 2. \ 4
—
2

28

0.8 A L1 A 14 A

[

A

1000 2000 3000 4000 5000 1000 2000 3000 4000 5000 1000 2000 3000 4000 5000 1000 2000 3000 4000 5000
Revolution speed (r/min ) Revolution speed  (r/min ) Revolution speed (r/min ) Revolution speed  (r/min )

A': Continuous duty zone & B : Intermittent duty zone
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Appendix 5 Servo Motor Specification

Motor [XMR - ] CNO09 CN15 | CN22 CN30 CN30A CN50A | KNO3 KNO5 KNO6 KNO7
Drive [XDA—S ] 10 15 20 30 30 45 04 04 05 10
Flange Size (L] ) 130 180 80
Rated output (\N ) 900 1500 2200 3000 3000 5000 300 450 550 650
Rated currentA (rms) 4.6 8.8 121 17.2 19.2 23.3 25 31 3.7 4.6
Max. instantaneous current
13.8 26.4 36.3 51.6 57.6 69.9 75 9.3 10.7 138
A(rms)
(N'-m) 2.86 477 7.0 9.54 9.54 159 143 215 257 3.04
Rated torque
( kgf-cm ) 29.2 48.7 714 97.4 974 162.3 146 219 26.2 31
Max. ( N-m ) 8.6 143 21 28.6 28.6 477 4.29 6.45 742 9.12
instantaneous
(kgf-cm) 87.6 146 214 292 292 486.9 43.8 65.7 727 93
torque
Rated rpm ( r/min ) 3000 2000
Max. rpm (r/min’) 5000 4500 3000
Rotator (gfem-s?) 412 | 763 | 1112 | 1463 | 261 438 11 15 177 | 21
inertia 4
P (kg'm’x10™) 404 | 748 | 109 | 1434 256 429 108 | 147 174 2.07
(=GD74)
Allowable load inertia ) )
. 10 times or below 20 times or below
ratio(\Versus rotor)
Rated power rate (KW/s ) 204 ‘ 306 ‘ 451 ‘ 63.9 ‘ 357 58.9 ‘ 189 ‘ 313 ‘ 380 ‘ 44.6
Incremental 17/33 hit 131072[p/rev.] or 2000 ~ 6000[p/rev.]
Detector type
Absolute 17/33 bit 131072[p/rev.] or 11/13 bit 2048[p/rev.]
Weight (kg) 55 ‘ 7.0 ‘ 85 ‘ 100 ‘ 129 ‘ 18.2 ‘ 21 ‘ 255 ‘ 31 ‘ 37
Torque - speed characteristics
CNO09 CN15 CN22 CN30 CN30A
Torque(N'm Torque(N'm Torque(N'm Torque(N'm Torque(N-m
org (N-m) o (N'm) o (N-m) org (N'm) N org (N'm) N
8 NG| \\ 20 ~ | % 2%
6 B N B 15 B Nl e \\ s B \
4 6 10 12 12
b e — _ T e
2 A 3 A 5 A 6 A 6 A
1000 2000 3000 4000 5000 1000 2000 3000 4000 5000 1000 2000 3000 4000 5000 1000 2000 3000 4000 5000 1000 2000 3000 4000 5000
Revolution speed  (r/min ) Revolution speed  (r/min ) Revolution speed (r/min ) Revolution speed  (r/min ) Revolution speed (r/min )
CN50A KNO3 KNO5 KNO6 KNO7
T(ir(()]ue(Nm) Tor5que(N-m) T% ue(N'm) T%rgue(N-m) Tolr(t)]ue(N‘m)
8 4 N 5. N\ 6 N\ 8 \
6 B 3 B \ 39 B \ 14 B \ 6 B
4 2 2. 3. 4
5 T — . o c
2 A 1 A L A L A 2 A
1000 2000 3000 4000 5000 1000 2000 3000 1000 2000 3000 1000 2000 3000 1000 2000 3000

Revolution speed  (r/min )

Revolution speed  (t/min )

Revolution speed  (t/min )

A : Continuous duty zone & B : Intermittent duty zone

Revolution speed (r/min )

Revolution speed (t/min )
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Appendix 5 Servo Motor Specification

Motor [XMR - ] KNOBA KN11 KN16 KN22 KN22A KN35 KN55
Drive [XDA-S ] 05 10 15 20 20 30 45
Flange Size ( [ 1) 130 180
Rated output (W) 600 1100 1600 2200 2200 3500 5500
Rated current A (rms) 37 6.7 10.2 141 15.2 20.2 316
Max. instantaneous current
11 18.1 30.0 42.3 45.6 60.6 79
A(rms)
(N'm) 2.86 5.25 7.64 105 10.49 16.67 26.18
Rated torque
(kgf-cm) 29.2 53.6 779 107 107 170 267
Max. (N'm) 8.6 14.2 225 315 313 50.1 65.4
instantaneous
(kgf-cm) 87.6 145 230 321 321 510 667.5
torque
Rated rpm (r/min) 2000
Max. rpm (r/min’) 3000
Rotator (gf-cm-s?) 412 7.63 11.12 14.63 26.1 438 67.8
inerta kg'm? x 10°) 4.04 7.48 109 14.34 25.6 429 66.4
(= GD?. 4) (kg'm”x ! . . . X . )
Allowable load inertia ratio .
10 times or less
(Versus rotor)
Rated power rate (KW/s ) 204 | 306 | s35 | 767 | 430 | esa7 | 1030
Incremental 17/33 bit 131072[p/rev.] or 2000 ~ 6000[p/rev.]
Detector type
Absolute 17/33 bit 131072[pirev] or 11/13 bit 2048[pirev.]
Weight (kg ) 55 | 70 | 85 | 100 | 120 | 182 | 268
Torque - speed characteristics
KNOBGA KN11 KN16 KN22
Torque(N'm Torque(N-m Torque(N'm Torque(N-m
Y (N'm) org (N'm) 2%1 (N'm) %fg (N'm)
8 \ 12 \ 20 N\ 24 \
6 B N 9 B \ 15 B N 18 B \
4 6 10 12
—_—
2 A 3 A 5 A 6 A
1000 2000 3000 1000 2000 3000 1000 2000 3000 1000 2000 3000
Revolution speed (r/min ) Revolution speed (r/min ) Revolution speed (r/min ) Revolution speed (r/min )
CN50A KNO3 KNO5 KNO6 KNO7
Torque(N-m Torque(N'm Torque(N'm Torque(N'm Torque(N'm
org (N'm) org (N'm) org (N'm) g (N'm) org (N'm)
8 4 N\ 5. \ 6. \ 8 \
6 B 3 B \ 39 B \ 44 B \ 6 B
4 2 2. 3. 4
— T —
2 = 1 A 13 A 1 A o
1000 2000 3000 4000 5000 1000 2000 3000 1000 2000 3000 1000 2000 3000 1000 2000 3000

Revolution speed (r/min )

Revolution speed  (r/min )

A: Continuous duty zone & B : Intermittent duty zone
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Appendix 5 Servo Motor Specification

Motor [XMR - ] TNO5 TNO9 TN13 TN17 TN20 TN30 TN44 TN75
Drive [XDA-S ] 05 10 15 20 20 30 45 75
Flange Size ( [1) 130 180
Rated output (W) 450 850 1300 1700 1800 2900 4400 7500
Rated current A(rms) 37 6.9 10.9 144 16.4 22.6 331 49.6
Max. instantaneous current
18.1 29.65 39.2 56.6 94.67 124.1
A(rms)
Rated (N'-m) 2.87 541 8.27 10.8 115 18.6 279 477
torque (kgf-cm) 293 55.2 84.4 110 17 190 285 486.9
Max. (N'm) 8.61 14.2 225 29.4 345 46.6 79.8 119.3
instantaneous
(kgf-cm) 895 145 230 300 351 475 8151 | 1217
torque
Rated rpm (r/min) 1500
Max. rpm  (r/min) 3000
Rotator ( gf‘cm‘s2 ) 412 7.63 11.12 14.63 26.1 438 67.8 126.4
inerta kg:m? x 10° 4.04 7.48 10.9 14.34 25.1 429 66.4 1239
(= GDY. 4) (kg:m”x107) . . . . . : ) .
Allowable load inertia ratio .
10 times or less
(Versus rotor)
Rated power rate (KW/s) 205 | 301 | e28 | 811 | 515 | 08 | mra | 1838
Detector Incremental 17/33 bit 131072[p/rev.] or 2000 ~ 6000[p/rev.]
type Absolute 17/33 bit 131072[p/rev.] or 11/13 bit 2048[p/rev.]
Weight (kg) 55 | 70 | 85 | 100 | 120 | 182 | 268 | 457
Torque - speed characteristics
TNO5 TNO9 TN13 TN17
Torque(N'm Torque(N'm Torque(N'm Torque(N'-m
1%1 (N'm) lrg (N'm) ng (N'm) 3r(§| (N'm)
8 N 12 \ 20 AN 24 \
6 B N 9 B \ 15 B N 18 B \
4 6 10 12
—_—
2 A 3 A 5 A 6 A
1000 2000 3000 1000 2000 3000 1000 2000 3000 1000 2000 3000
Revolution speed  (r/min ) Revolution speed (r/min ) Revolution speed  (r/min ) Revolution speed (r/min )
TN20 TN30 TN44 TN75
Torque(N-m) Torque(N-m) Torque(N-m) Torque(N'm)
30 50ﬁ 75__\ 125
24 \\ 40 \ 60 100 N
18 B 20 B 45 B \ 7 \\\
12 20 30 50 B
6 10 I 15 R % —
9]
A A A A
1000 2000 3000 1000 2000 3000 1000 2000 3000 1000 2000 3000

Revolution speed  (r/min )

Revolution speed (r/min )

A Continuous duty zone & B : Intermittent duty zone

Revolution speed  (t/min )

Revolution speed  (r/min )



Appendix 5 Servo Motor Specification

Motor [XMR - ] LNO3 LNO6 LNO09 LN12 LN12A LN20 LN30 LN40
Drive [XDA-S ] 04 05 10 12 12 20 30 45
Flange Size ( [1) 130 180
Rated output (W) 300 600 900 1200 1200 2000 3000 4000
Rated current A (rms) 26 4.8 73 9.7 8.9 17.2 24.9 322
Max. instantaneous current
7.8 12.0 18.76 29.0 22.2 51.6 62.34 96.6
A(rms)
(N'm) 2.86 572 8.6 15 115 191 28.6 38.2
Rated torque
(kgf-cm) 29.2 58.4 87.7 17 116.9 194.8 292.2 389.6
Max. (N'm) 8.6 14.3 22.1 34.4 28.7 57.3 716 114.6
instantaneous
(kgf-cm) 87.6 146 226 351 292.3 584.4 730.5 1168.8
torque
Rated rpm (r/min) 1000
Max. rpm (r/min ) 2000
Rotator inertia | (gfcm's®) 412 7.63 11.12 14.63 26.1 43.8 67.8 100.1
(=GD%4) (kg-m? x 10 4.04 7.48 109 14.34 25.6 429 66.4 98.1
Allowable load inertia ratio )
10times or less
(Versus rotor)
Rated power rate (KW/s) 205 | 433 | e82 | o7 | 514 | 849 | 1234 | 1486
Incremental 17/33 bit 131072[p/rev.] or 2000 ~ 6000[p/rev]
Detector type
Absolute 17/33 bit 131072[p/rev.] or 11/13 bit 2048[p/rev.]
Weight (kg ) 55 | 70 | 85 | 100 | 120 | 182 | 268 | 361
Torque - speed characteristics
LNO3 LNO6 LNO09 LN12
Torque(N'm) Torque(N'm) Torque(N'm) Torque(N'm)
10 25 40
\
g \ 16 20 \ 39 N\
6 B \ 12 B 15 B \ 24 B \
4 8 10 16\
. — L T —
2 A 4 A 5 A 8 A
500 1000 1500 2000 500 1000 1500 2000 500 1000 1500 2000 500 1000 1500 2000
Revolution speed  (r/min ) Revolution speed  (r/min ) Revolution speed  (r/min ) Revolution speed  (r/min )
LN12A LN20 LN30 LN40
Torque(N-m) Torque(N-m) Torque(N'm) Torque(N-m)
30 50 75 100
24 40 \ 60 80 \
B B B \ B
18 30 45 60
12 20 30 40
— \
6 A 10 A 15 A 0 A =

500 1000 1500 2000
Revolution speed  (r/min )

500 1000 1500 2000

Revolution speed  (r/min )

A : Continuous duty zone & B : Intermittent duty zone

App 5-6

500 1000 1500 2000

Revolution speed (r/min )

500 1000 1500 2000
Revolution speed (r/min )



Appendix 5 Servo Motor Specification

Motor [XMR - ] KF08 KF10 KF15 KF22 KF35 KF50
Drive [XDA-S] 10 15 20 30 45
Flange Size (L] ) 130 180
Rated output (W) 750 1000 1500 2200 3500 5000
Rated current  A(rms) 53 6.2 9.2 141 205 338
Max. instantaneous current
159 186 276 423 615 101.4
A(rms)
(N'm) 358 477 7.16 105 16.7 239
Rated torque
(kgf-cm) 36.53 48.7 73.1 107 170 244
Max. (N'm) 10.74 1431 21.56 314 50.0 717
instantaneous
(kgf-cm) 109.5 146.0 2200 321 510 732
torque
Rated rpm (/min) 2000
Max. rpm (r/min ) 3000
Rotator inertia | (gf-cm-s?) 105 155 253 65.3 100.5 159.1
(=GD4) (kg-m? x 10%) 103 152 2438 64.0 985 156
Allowable load inertia ratio .
10 times or less
(Versus rotor)
Rated power rate (KW/s) 12.3 ‘ 15.0 | 20.7 ‘ 17.2 ‘ 28.2 36.4
Incremental 17/33 bit 131072[p/rev.] or 2000 ~ 6000[p/rev]
Detector type
Absolute 17/33 bit 131072[p/rev] or 11/13 bit 2048[p/rev.]
Weight (kg ) 82 ‘ 1.6 | 15.8 ‘ 17.2 ‘ 274 383
Torque - speed characteristics
KFO08 KF10 KF15
Torque(N'm) Torgue(N'm) Torque(N'm)
15 15 25
12 12 N 20 N\
B
9 5 N 9 15 5 N
6 6 10
3 3 5
A A 0 A
1000 2000 3000 1000 2000 3000 1000 2000 3000
Revolution speed  (r/min ) Revolution speed  (r/min ) Revolution speed  (r/min )
KF22 KF35 KF50
Torque(N-m) Torque(N-m) Torque(N‘m)
35 50 \ 75
28 N\ 40 \ 60 \\
B
91 5 30 45 B
14 20 \\ 30
7 10
A A b A
1000 2000 3000 1000 2000 3000 1000 2000 3000

Revolution speed  (r/min )

Revolution speed  (r/min )

A : Continuous duty zone B : Intermittent duty zone

Revolution speed (r/min )
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Appendix 5 Servo Motor Specification

Motor [XMR - ] TFO5 TFO9 TF13 TF20 TF30 TF44
Drive [XDA-S ] 05 10 15 20 30 45
Flange Size (L] ) 130 180
Rated output (W) 450 850 1300 1800 2900 4400
Rated current  A(rms) 40 7.0 10.7 14.8 21.7 345
Max. instantaneous current
120 19.0 317 44.4 65.1 95.83
A(rms)
(N'm) 2.87 541 8.27 15 18.6 279
Rated torque
(kgf-cm) 29 55 85 nuz 190 285
Max. (N'm) 8.61 14.7 245 344 55.9 775
instantaneous
(kgf-cm) 895 150 250 351 570 790
torque
Rated rpm (/min) 1500
Max. rpm (r/min ) 3000
Rotator inertia | (gf-cm-s?) 105 155 253 65.3 1005 159.1
(=GD4) (kg-m? x 10%) 103 152 2438 64.0 985 156
Allowable load inertia ratio .
10 times or less
(Versus rotor)
Rated power rate (KW/s) 7.85 ‘ 191 | 28.0 ‘ 205 ‘ 35.2 50.0
Incremental 17/33 bit 131072[p/rev.] or 2000 ~ 6000[p/rev.]
Detector type
Absolute 17/33 bit 131072[p/rev.] or 11/13 bit 2048[p/rev.]
Weight (kg) 82 | me | 158 | w2 | o4 383
Torque - speed characteristics
TFO5 TFO9 TF13
Torque(N'm Torque(N'm) Torque(N'm
lr(t)‘ Nm) 15 %fg Nm)
8 \ 12 N\ 20 \
B B
6 B \ 9 15 \
4 6 10
2 Continuous 8 Contin_uous 5 Continuous
1000 2000 3000 1000 2000 3000 1000 2000 3000
Revolution speed  (r/min ) Revolution speed  (r/min ) Revolution speed  (r/min )
TF20 TF30 TF44
Torque(N-m Torque(N'm Torque(N'm
et il et
2 \\ 18 \ 64 \
B
21 5 3 \ 8 g \
14 24 32
7 12 16
A A A
1000 2000 3000 1000 2000 3000 1000 2000 3000

Revolution speed  (r/min )

Revolution speed  (r/min )

A: Continuous duty zone & B : Intermittent duty zone
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Revolution speed  (r/min )




Appendix 5 Servo Motor Specification

Motor [XMR - ] LFO3 LF06 LF09 LF12 LF20 LF30
Drive [ XDA-S] 04 05 10 12 20 30
Flange Size (L) 130 180
Rated output (W) 300 600 900 1200 2000 3000
Rated current - A(rms) 25 47 72 938 16.0 24.3
Max. instantaneous current
75 13.65 19.21 29.32 48.0 67.34
A(rms)
(N'm) 284 5.68 862 15 19.1 284
Rated torque
(kgf-cm) 29 58 88 17 195 290
Max. (N'-m) 8.7 16.5 230 344 57.3 78.7
instantaneous
(kgf-cm) 90 169 235 351 585 803
torque
Rated rpm (/min) 1000
Max. rpm (r/min ) 2000
Rotator inertia | (gf-cm-s?) 105 155 253 65.3 1005 159.1
(=GDl4) (kg-m?x 10 103 152 24.8 64.0 985 156
Allowable load inertia ratio )
10times or less
(Versus rotor)
Rated power rate (KW/s) 7.85 ‘ 21.3 | 300 ‘ 205 ‘ 370 ‘ 51.8
Incremental 17/33 bit 131072[p/rev.] or 2000 ~ 6000[p/rev]
Detector type
Absolute 17/33 bit 131072[p/rev] or 11/13 bit 2048[p/rev.]
Weight (kg) 82 ‘ 116 | 158 ‘ 172 ‘ 274 ‘ 383
Torque - speed characteristics
LFO3 LFO6 LFO9
Torque(N'm Torque(N'm Torque(N'm
il et et
8 \ 16 20
B
6 \\ 2] - \ Bl g AN
4 8 10
— ——
2 A 4 A 5 A
500 1000 1500 2000 500 1000 1500 2000 500 1000 1500 2000
Revolution speed  (r/min ) Revolution speed  (r/min ) Revolution speed  (r/min )
LF12 LF20 LF30
Torque(N'm Torque(N'm Torque(N'm
?fg (N'm) %fg (N'm) %fg (N'm)
32 \ 48 \ 64
B
24 \ 3 B \ 48 B \
16 24 32
8 A 12 A T 16 A =

500 1000 1500 2000
Revolution speed (r/min )

500 1000 1500 2000
Revolution speed (r/min )

A : Continuous duty zone & B : Intermittent duty zone

500 1000 1500 2000
Revolution speed (r/min )

App 5-9



	Essential notes before use
	Contents
	Chapter 1 Model Check and Handling
	1.1 Model Check
	1.2 Servo Drive Specification
	1.3 Combination Table of Servo Drive and Motor
	1.4 Installation Method
	1.5 Handling

	Chapter 2 Wiring and Connection
	2.1 Main Circuit and Peripheral Device Wiring
	2.2 Main Circuit Terminal Board Wiring
	2.3 CN1 I/O Signal Explanation
	2.4 CN2 Wiring and Signal Explanation
	2.5 CN3 Wiring and Signal Explanation

	Chapter 3 Parameter Setting
	3.1 Status Display Parameter
	3.2 Motor and Operating Device Setting
	3.3 General Control Parameter Setting
	3.4 Speed Control Parameter Setting
	3.5 Input Contact Point Digital Speed and Torque Setting
	3.6 Position Control Parameter Setting
	3.7 Torque Control Parameter Setting
	3.8 Input Contact Point Function Setting
	3.9 Output Contact Point Function Setting
	3.10 Analog Monitor Function Setting
	3.11 Job Operation Parameter Setting
	3.12 Alarm Display Setting

	Chapter 4 Servo Using Method and Gain Adjustment
	4.1 Gain Adjustment Method when Using Speed Servo
	4.2 Gain Adjustment Method when Using Position Servo
	4.3 Torque Servo Use
	4.4 Auto Tuning Using Method
	4.5 Key Points of Gain Adjustment
	4.6 Precaution when Using Absolute Encoder

	Chapter 5 Servo Operating Method
	5.1 Basics of Loader
	5.2 Using Method of Internal Mounter Loader
	5.3 Using Method of Digital Loader

	Chapter 6 Troubleshooting and Check
	6.1 Troubleshooting
	6.2 Check

	Chapter 7 Connection with Upper Controller
	7.1 Example of connection with upper controller

	Chapter 8 External Dimension
	8.1 External Dimensions of Servo Drive

	Appendix 1 Servo System Application
	Appendix1. 1 Position Control Application
	Appendix 1. 2 Example of Other Application

	Appendix 2 Noise Countermeasure
	Appendix 2.1 Noise Type
	Appendix 2.2 Noise Countermeasure

	Appendix 3 Parameter Table
	Appendix 3.1 Parameter Table

	Appendix 4. Revision History
	Appendix 5 Servo Motor Specification
	Appendix 5.1 Servo Motor Specification




