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EDB series AC servo system

General Precautions

Read this manual thoroughly before checking products on delivery, storage and transportation,
installation, wiring, operation and inspection, and disposal of the AC servodrive.

A Caution

* Never touch any rotating motor parts while the motor is running.

Failure to observe this warning may result in injury.

* Before starting operation with a machine connected, make sure that an emergency stop can be
applied at any time.

Failure to observe this warning may result in injury.

* Never touch the inside of the SERVO DRIVES.

Failure to observe this warning may result in electric shock.

* Do not touch terminals for five minutes after the power is turned OFF.

Residual voltage may cause electric shock.

* Do not touch terminals for five minutes after voltage resistance test.

Residual voltage may cause electric shock.

* Follow the procedures and instructions for trial operation precisely as described in this manual.
Malfunctions that occur after the servomotor is connected to the equipment not only damage the
equipment, but may also cause an accident resulting in death or injury.

* Do not remove the front cover, cables, connectors, or optional items while the power is ON.
Failure to observe this warning may result in electric shock.

» Do not damage, press, exert excessive force or place heavy objects on the cables.

Failure to observe this warning may result in electric shock, stopping operation of the product, or
burning.

* Provide an appropriate stopping device on the machine side to ensure safety. A holding brake
for a servomotor with brake is not a stopping device for ensuring safety.

Failure to observe this warning may result in injury.

* Do not come close to the machine immediately after resetting momentary power loss to avoid
an unexpected restart. Take appropriate measures to ensure safety against an unexpected
restart.

Failure to observe this warning may result in injury.

» Connect the ground terminal to electrical codes (ground resistance: 100 Q or less).

Improper grounding may result in electric shock or fire.

* Installation, disassembly, or repair must be performed only by authorized personnel.
Failure to observe this warning may result in electric shock or injury.

* Do not modify the product.

Failure to observe this warning may result in injury or damage to the product.

* Always use the servomotor and SERVO DRIVE in one of the specified combinations.
Failure to observe this caution may result in fire or malfunction.

* When replacing the SERVO DRIVE, transfer the previous SERVO DRIVE parameters to the
new SERVO DRIVE before resuming operation.

Failure to observe this caution may result in damage to the product.

* Do not attempt to change wiring while the power is ON.

Failure to observe this caution may result in electric shock or injury.

* Do not disassemble the servomotor.

Failure to observe this caution may result in electric shock or injury.

* When disposing of the products, treat them as ordinary industrial waste.
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Chapter 1

Checking products and parts names

1.1 Check products

Check the following items after receiving EDB Series AC servo drive products.

Check Items Reference
Whether the models are the same as Check the model numbers marked on the
what were ordered. nameplates on the servo motor and Servo drive. (Refer to

the descriptions of model numbers in the following
section.)

Does the servomotor shaft rotate | The servomotor shaft is normal if it can be turned
smoothly? smoothly by hand. Servomotors with brakes, however,

cannot be turned manually.

Is there any damage? Check the overall appearance, and check for damage or

scratches that may have occurred during transportation.

Is there any screw loose? Check with the screwdriver.

1.1.1 Servo drive

B Appearance and nameplate sample
. Servo drive model

SERVO DRIVE
L—» MODEL EDB-08AMA
AC 200~230V 50/60HZ
INPUT 3 PHASE 4.8A
AC0~230V 4.0A
— 5 OUTPUT 0.8KW

—» SIN D1004650 BO6A001
Estun Automation Technology Co., Ltd

Series No.
Motor capacity
Power supply
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B Model designation

EDB — 08

ESTUN servo drive [1+2]
EDB series

[1+2] Rated output power

[3] Power supply voltage

M A

[4] [5]

[4] Designing
sequence

750W
10 1.0KW | D
15 1.5KW
20 2.0KW
30 3.0KW ~ Mark
50 5.0KW M

200VAC Designing
sequence
400VAC

[4] Control methods

Speed, torque & position control

P Position control

1.2 Product Parts names

1.2.1 Servo drive

The part names of servo drive are shown as below:

Display panel

Display servo status& alarm. Parameters input.

Panel key

Used in setting parameters

Power on LED

Lit when control power circuit supply on.

Charging LED

Lit when main circuit power supply on or there are
electricity remains after power off.

Communication interface(COM)

Used when communicate to computer

I/O signal interface(1CN)

Reference input signalor sequence input, output signal
interface.

Encoder connector(2CN)

Connect to the encoder in the motor.

Power supply and motor connection terminals

ESTUN
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Chapter 2

Installation

2.1 Servodrive

EDB Series Servo drive is a base-mounted type servo controller. Incorrect installation will cause problems.
Always observe the installation instructions described below.

A Caution

* Never use the products in an environment subject to water, corrosive gases,
infammable gases, or combustibles.

Failure to observe this caution may result in electric shock or fire.

* Do not step on or place a heavy object on the product.

Failure to observe this caution may result in injury.

* Do not cover the inlet or outlet parts and prevent any foreign objects from
entering the product.

Failure to observe this caution may cause internal elements to deteriorate resulting
in malfunction or fire.

* Be sure to install the product in the correct direction.

Failure to observe this caution may result in malfunction.

* Provide the specified clearances between the SERVO DRIVE and the control
panel or with other devices.

Failure to observe this caution may result in fire or malfunction.

* Do not apply any strong impact.

Failure to observe this caution may result in malfunction.

2.2.1 Storage

When the Servo drive is to be stored with the power cable disconnected, store it in the following temperature

range: Between -20°C and 85°C
A Caution

* Do not store or install the product in the following places.

* Locations subject to direct sunlight.

* Locations subject to temperatures outside the range specified in the storage or
installation temperature conditions.

* Locations subject to humidity outside the range specified in the storage or
installation humidity conditions.

* Locations subject to condensation as the result of extreme changes in
temperature.

* Locations subject to corrosive or flammable gases.

* Locations subject to dust, salts, or iron dust.

* Locations subject to exposure to water, oil, or chemicals.

* Locations subject to shock or vibration.

Failure to observe this caution may result in fire, electric shock, or damage to the
product.

* Do not hold the product by the cables or motor shaft while transporting it.
Failure to observe this caution may result in injury or malfunction.

* Do not place any load exceeding the limit specified on the packing box.

Failure to observe this caution may result in injury or malfunction.
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2.2.2 Installation sites

Notes of operation installation are described as follows:
Condition Safety notes

Installation in a Control Panel Design the control panel size, unit layout, and

cooling method so the temperature around the

servo drive does not exceed 55 °C (131 °F)

Installation Near a Heating Unit Minimize the heat radiating from the heating unit
as well as any temperature rise caused by natural
convection so the temperature around the servo
drive does not exceed 55 °C (131 °F).

Installation Near a Source of Vibration Install a vibration isolator on the servo dirve to

avoid subjecting it to vibration.

Installation at a Site Exposed to Corrosive Gas Corrosive gas does not have an immediate effect
on the servo drive but will eventually cause the
electronic components and contactor-related
devices to malfunction. Take appropriate action to

avoid corrosive gas.

Other Situations Do not install the servo drive in hot, humid
locations or locations subject to excessive dust or

iron powder in the air.

2.2.3 Installation orientation

Install the SERVODRIVE perpendicular to the wall as shown in the figure. The Servo drive must be oriented this

way because it is designed to be cooled by natural convection or a cooling fan.

2.2.4 Installation method

When installing multiple Servo drives side by side in a control panel, observe the following installation method:

]
*-_

bt

“Wantilatinn
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l Servo drive orientation

Cooling fan Cooling fan

N T e N /7 T 50 mm (1.97 in) min.
— 1
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s e 50 mm (1.97 in) min.

30m 10 mm
(1.18 in) min. (0.39 in) min.

=3

Install the Servo drive perpendicular to the wall so the front panel containing connectors faces outward.

l Cooling

As shown in the figure above, allow sufficient space around each Servo drive for cooling by cooling fans or

natural convection.

J Side-by-side Installation

When installing Servo drives side by side as shown in the figure above, allow at least 10 mm (0.39 in) between
and at least 50 mm (1.97 in) above and below each Servo drive. Install cooling fans above the Servo drives to

avoid excessive temperature rise and to maintain even temperature inside the control panel.

[l Environmental Conditions in the Control Panel

1. Ambient Temperature:0 to 55°C (32 to 131° F)

2. Humidity: 90% RH or less

3. Vibration: 4.9 m/s2

4. Condensation and Freezing: None

5. Ambient Temperature for Long-term Reliability: 45 °C (113 °F) or less
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[l Operation

A Caution

» Conduct trial operation on the servomotor alone with the motor shaft

disconnected from machine to avoid any unexpected accidents.

Failure to observe this caution may result in injury.

« Before starting operation with a machine connected, change the settings to
match the parameters of the machine.

Starting operation without matching the proper settings may cause the machine to
run out of control or malfunction.

* Forward run prohibited (P-OT) and reverse run prohibited (N-OT) signals are not
effective in JOG mode.

* When using the servomotor for a vertical axis, install the safety devices to
prevent workpieces to fall off due to occurrence of alarm or overtravel. Set the
servomotor so that it will stop in the zero clamp state at occurrence of overtravel.
Failure to observe this caution may cause workpieces to fall off due to overtravel.
* Do not touch the SERVO DRIVE heatsinks, regenerative resistor, or servomotor
while power is ON or soon after the power is turned OFF.

Failure to observe this caution may result in burns due to high temperatures.

* Do not make any extreme adjustments or setting changes of parameters.

Failure to observe this caution may result in injury due to unstable operation.

* When an alarm occurs, remove the cause, reset the alarm after confirming safety,
and then resume operation.

Failure to observe this caution may result in injury.

* Do not use the servo brake of the servomotor for ordinary braking.

Failure to observe this caution may result in malfunction.
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Chapter 3

Wirings and connections

3.1 Wirings and connections for main circuit

Always observe the following notes when wire or connects the circuit.

A Caution

* Do not connect a three-phase power supply to the U, V, or W output terminals.

Failure to observe this caution may result in injury or fire.

» Securely connect the power supply terminals and motor output terminals.

Failure to observe this caution may result in fire.

* Do not bundle or run power and signal lines together in the same duct. Keep power and
signal lines separated by at least 30 cm (11.81 in).

Failure to observe this caution may result in malfunction.

* Use twisted-pair shielded wires or multi-core twisted pair shielded wires for signal and
encoder (PG) feedback lines.

The maximum length is 3 m (118.11 in) for reference input lines and is 20 m (787.40 in) for
PG feedback lines.

* Do not touch the power terminals for five minutes after turning power OFF because high
voltage may still remain in the SERVO DRIVE.

Make sure the charge indicator is turned OFF first before starting an inspection.

* Avoid frequently turning power ON and OFF. Do not turn power ON or OFF more than
once per minute.

Since the SERVO DRIVE has a capacitor in the power supply, a high charging current
flows for 0.2 seconds when power is turned ON. Frequently turning power ON and OFF
causes main power devices such as capacitors and fuses to deteriorate, resulting in
unexpected problems.

* Observe the following precautions when wiring main circuit terminal blocks.

* Remove the terminal block from the SERVO DRIVE prior to wiring.

* Insert only one wire per terminal on the terminal block.

» Make sure that the core wire is not electrically shorted to adjacent core wires.

* Do not connect the SERVO DRIVE for 200 V directly to a voltage of 400 V.

The SERVO DRIVE will be destroyed.

* Always use the specified power supply voltage.

An incorrect voltage may result in burning.

» Take appropriate measures to ensure that the input power supply is supplied within the
specified voltage fluctuation range. Be particularly careful in places where the power supply
is unstable. An incorrect power supply may result in damage to the product.

* Install external breakers or other safety devices against short-circuiting in external wiring.
Failure to observe this caution may result in fire.
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3.1.1 Names and Functions of Main Circuit Terminals

Terminal symbol Name Description

L1,L2,L3 Main circuit power supply input | Three-phase 200-230VAC+10% -15%
terminal 50/60HZ

L1C, L2C Control circuit power supply input | Single-phase 200-230VAC+10% -15%
terminal 50/60HZ

u,v,w Servo Motor connection terminals Connects to servo motor

S

Ground terminals

Connects to the power supply ground
terminals and servo motor ground
terminal.

B1,B2,B3(EDB-
08,EDB-10,and
EDB-15 don’t have

Regenerative resistor connection
terminal

Normally short B2 and B3 (for an internal
regenerative resistor). Remove the wire
between B2 and B3 and connect an

B3 terminal.) external regenerative resistor between B1
and B2 if the capacity of the internal
regenerative resistor is insufficient.

B P2 DC  reactor  for  harmonic | Normally short & 1 and 2. If a
(EDB-08, EDB-10 | Suppression terminal countermeasure against power supply
And EDB-15 dont harmonic waves is needed, connect a DC
have  those  two reactor between &1 and 812,
terminals.)

< (EDB-08, EDB-10
And EDB-15 doesn’t
have this terminal.)

Main circuit minus terminal

Normally not connected.

ESTUN
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3.1.2 Typical main circuit wiring example
£ Three Phase o
O> > > AC 200~230v *10%

GokOHz) 3%
g Noise Filter

1Hﬂ_.,
OFF 1
r—0 | O

o Rl—

e 1Ry  Surge suppresser
1M C L1 U Motor
W
e IMC — L3 @ 1
t;g Encoder
i
\
4| AL+ 1Ry ?zw
%Z~< 3 ov
ALM

ESTUN
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3.2 Input and output signal
3.2.1 Connection of input and output signals

EDB Servo drive

V-REF 119
; LPF o Leno—
P 35
Speed reference 110 V/ v $6 120 P40
Rated speed l AD
T-REF] 94 32
33 Lo
Torque reference [11 0 V/ P P80 > PG frequency dividing output
Rated torque v $6 22 é
2 5 Teco
31
PCO_—/

IP represents
multi-twisted pair

—
Power supply for open
collector reference PL1
150 Q
PULS Di puLsl 29 ; ], ————————— .
P
PULSS 27 TN ! o 56
Position reference < %;

Power supply for open 28 2KQ

collector reference PL2
27 150 Q
SIGN SIGN 20 %

tPrsion| 26 ¥ <

N
/V-CMP+ Speed Coincidence
output
(/COIN+) (When speed
+24VIN coincident
9 3.3KQ 8 . ON)
o T T !
(When ON Servo function Al o ; ositioning complete
enabled) (/COIN-) (When positioning
P Control /P-CON y H:f%{ completes 0 N )
(When ON, P control
enabled) 2 * /TGON+ TGON output
PO T »—«:n—j%;"a'i gz """ t > * /TGON- (When Value exceeds
Forward rotation prohibited N 12 | | ~<: setting 0 )
(When OFF, forward rotation . ISRDY S Read out
prohibited ) N-0 T 1 1 % A g + ervo Ready outpu
Reverse rotation prohibited Y dT < i 6 /ISRDY- (When servo
(When OFF, reverse rotation ) S R . gz ””” : ready ,0 N
rohibited) ALMRST T %%b i K 5
zlarm reset 14 LY % \ | - _J \\ [CLT+  Torque limit output
(When ON, alarm reset) R . [CLT- (Whep value exceeds
Clear signal input [CLR 15 E% %Z~< | setting, O N )
(When ON, displacement =l 4 ALM + )
clears) PCL prosemmoes i gz""{:: BR+ Brake interlock output
Forward external torque 18 % %“4 T 3 AL - BR- (Whlen Ol;l, brake
limit — release
(When ON, limit enabled) INCL 0 “:'_i%~< | Alarm output
Reverse external torque N (When Alarm triggered 0 FF)
limit
(When ON, limit enable ) 7J7T—‘ Connector Frame Photocoupler output
e Max.applicable Voltage:D € 30V

. Max.applicable Current:D C50m A
Notes: Sheild wires connect to PP

ON:0 (Low voltage) the connector frame * Specific pins output can be defined
OFF: 1(High voltage)
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3.2.2 Terminal layout of connector 1CN

Pin . Pin .
Name Description Name Description
number number
(*) 0-/COIN- 19 V-REF Speed reference output
1 /COIN+
2 (/V-CMP-) | 0: Positioning completed 20 sSG oV
(/V-CMP+) signal output ( speed
1:/TGON- incid tput
*) coincidence output) 21 T-REF Torque reference input
5 /ITGON+ 1: Run output
2:/S-RDY- 2: Servo ready output
6 o 22 SG ov
/S-RDY+ 3: Torque limit output
e 3:/CLT- 4: Holding brake interlock Open-collector reference
* 23 PL1
; /CLT+ output input power supply
4:/BR-
8 24 /PULS Reference pulse input
/BR+
ALM- Alarm output 25 PULS Reference pulse input
4 ALM+ Alarm output 26 /SIGN Reference sign input
+24VIN 1/0 power supply input 27 SIGN Reference sign input
Open-collector reference
10 /S-ON Servo ON input 28 PL2
input power supply
11 /P-CON P control input 29 — —
12 P-OT Forward overtravel input 30 PCO PG Frequency dividing output
13 N-OT Reverse overtravel input 31 /PCO PG Frequency dividing output
14 /ALM-RST | Alarm reset output 32 PBO PG Frequency dividing output
15 /CLR Clear input 33 /PBO PG Frequency dividing output
Forward external torque
16 /PCL limit 34 PAO PG Frequency dividing output
imi
Reverse external torque
17 INCL limit 35 /PAO PG Frequency dividing output
imi
18 SG ov 36 SG ov
Note:

1. Do not use vacant pins for relay or other purposes.

2. Connect the shielded twisted pairs of I/O signals to connector frame.
3. Allocate and define function for pin 1CN-1, 2, 1CN-5, 6, 1CN-7, 8 according to parameter Pn053, Pn054,

Pn055.

ESTUN
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3.2.3 1/0 signal names and functions

B Input signal

Signal Pin Function Reference
name number
+24VIN 9 Control power supply input for sequence signals: Users 424

must provide the +24 V power supply.
Allowable Voltage range: +11V ~ +25V

/S-ON 10 Servo ON: Servo power on 452
/P-CON 11 Function differs with control modes.
P-OT 12 Forward drive prohibited 4.1.2
N-OT 13 Reverse drive prohibited
/ALM-RST 14 Alarm reset: Releases the servo alarm state. 451
Clear signal input: Clears the positional error pulse during 422
/CLR 15
position control.
/PCL 16 Forward external torque limit ON 41.3
/INCL 17 Reverse external torque limit ON 4.1.3
V-REF 19 Speed reference input: £10V 421
(20)
21 428
T-REF Torque reference input: +10V
(22)
23 Open-collector reference power supply: Pull-up power is 422
PL1 28 supplied when PULS, and SIGN reference signals are
PL2 open-collector outputs (+5~24 VDC power supply is built
into the Servo drive).
24 Input mode is set from the 422
25 following pulses.
/PULS
26 ) *signals +pulse string
PULS Reference pulse input:
27 *CCW/CW pulse
/SIGN line driver or open collector
* « Two-phase pulse (90°
SIGN
phase differential)

Note: 1. Pin numbers in parentheses () indicate signal grounds.
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l Output signal
Signal name Pin Function Reference
number
0. /COIN- 0: Positioning completed signal output 453
/COIN+ 1 ( Speed coincidence output ) 454
(NV-CMP-) 2 1: Detection during servomotor rotation: 455
(N-CMP+) 2: Servo ready 456
1. /TGON- 3: Torque limit detection 41.3
TGON+ 4: Brake interlock output 444
2. /S-RDY- Customer constant Pn053 sets output of CN1-7,8;
/S-RDY+ Customer constant Pn054 sets output of CN1-1,2;
3. /CLT- Customer constant Pn055 sets output of CN1-5,6.
/CLT+
4: /BR-
/BR+
ALM- 3 Servo alarm: Turns OFF when an error is detected. 4.51
ALM+
Phase-A Converted two-phase pulse (phases 423
signal A and B) encoder output signal and
PAG 34 zero-point pulse (phase C) signal:
35 Phase-B RS-422 or the equivalent
/PAO
32 signal
PBO
33
/PBO
30
PCO
31 Phase-C
/PCO
(18,36) | signal
Shell Connected to frame ground if the shield wire of the —
e
FG I/O signal cable is connected to the connector shell.

Note: 1. Pin numbers in parentheses () indicate signal grounds.

ESTUN 18



EDB series AC servo system

3.2.4 Interface Circuit

This section shows examples of Servo drive connection to the host controller.

l Interface for Analog reference Input Circuits

Analog signals are either speed or torque reference signals. The reference input resistor is about 40kQ and Max.
Allowable voltage of input signals is +10V.

Speed reference input circuit: Torque reference input circuit :

Servo drive Servo drive

470 Q (1/2W) or more
470 Q (1/2W)or more

V-REE T-REF

About 40KQ About 40 KQ

B Sequence Input Circuit

The sequence input circuit interface connects through a relay or open-collector transistor circuit. Select a low
current relay otherwise a faulty contact will result. With bidirectional diode photocoupler, servo driver can receive
both PNP/NPN signals.

Servo drive Servo drive
DC24V DC24V
50mA ormore |24V 33k0 simAormore  Lo4yiN  3.3KQ
L el w3 < |
T /S-ONandsoon i | 7 '™ . /S-ON and s0 on )
Ny T ey
}7

[ Line Driver Output Circuit

Encoder serial data converted to two-phase (phases A and B) pulse output signals (PAO, /PAO, PBO, /PBO),
zero-point pulse signals (PCO, /PCQO) are output via line-driver output circuits. Normally, the Servo drive uses this
output circuit in speed control to comprise the position control system at the host controller. Connect the line-
driver output circuit through a line receiver circuit at the host controller.

B Sequence output circuit

Output signals of Servo alarm, Servo ready and other sequences are consist of photocoupler output circuit,

please connect to relays.

D C5V~24V

. Relay
Servo drive L
O
ov

(Note)M ax.allowable voltage and current and show as follows:
? Voltage: DV3IOV (Max)
? Current: DC50mA (Max)
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3.3 wiring encoders

3.3.1 Connection to encoder (2CN) and Servo output signal

Incremental encoder Servo drive
) 20N 1CN
: /\ pat 21 Phase A PAO
ase 1-34
5 ip P A 2-2 D Tp
6 be 23 135 lpao
7 ip PB 2-4 Phase B~ 142 | pgo
8 LI 2-5 L7 }
133 P
9 iP pe | 26 pao |
Phi?ﬁf,,,w PCO
P a1 Lpgg | EP }
G Output line-driver
AN 26LS31,
manufactured by ) )
T.I or equivalent. ,/ Line receiver
SN 75175
manufactured by
T.l or equivalent.
2 2-7. 28, 29, 445y
3 27, 248, 318,00y
ov -t §6
136 ov
/ I Connector shell
Shield wire || connectshen
(Shell)
T (Client’ s side)
Y
* I P! Represent multi-twisted shielded wires.

3.3.2 Encoder Connector (CN2) Terminal Layout

2CN terminals layout is as follows:

Pin Color Pin Color
Name Description Name Description
No. No.
1 Blue PA PG inputs phase A 11 Grass green PU PG input phase U
2 Pink /PA PG input /phase A 12 Brown /PU PG input phase U
3 Yellow PB PG input phase B 13 Green PV PG input phase V
4 Purple /PB PG input phase /B 14 Light purple PV PG input phase /V
5 White PC PG input phase C 15 Grey PW PG input phase W
6 Light green /PC PG input phase /C 16 Light blue IPW PG input phase /W
7 17
PG power supply black
8 Red PG5V 18 SG PG power supply OV
+5V (orange)
9 19
10 — — — 20 — — —
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3.4 Typical wiring example

Three Phase /gc
200~230v H0%

(50/0Hz) 5%

Noise Filter

-
OFF low Mme
0|0
me 1Ry Surge suppressor
e 2
Motor
me L1 B1
JERTT I L2 4
L 1
EDB Servo Drives
Encoder
Please properly handle the
cable connector
V-REF
K LPF 34 PAOD —
Speed reference (10V/ P 35
Rated speed L S6 0 PAOQ
il AD
T-REF |4 LPF 32 b5
Torque reference 10 V/ :“ PG frequency dividing output
Rated torque P PBO q Yy 9 P
y S6 J22
47 150 Q
P represent multi- 30 PCO
twisted pair wire/ ™ 23 2KQ 3
Rower supply for open collector, prco__/
reference PL2
150Q |
PULS %/\a PULS § 15 ===
Pruts | 2¢ i ¥ < §
Position reference Ko J 36 56
Rower supply for open collector, 28 18
reference PL1
SIGN %/\J/\ sieN {27 1508 #Z ---- ;
26 i < i
iP [SIGN [ i /V-CMP+ Speed Coincidence output
— (/COIN+) (When speed coincident
+24VIN / OoN)
Servo ON 9 33Ke o
(When ON Servo function\/ t—_‘_— /S-0N 0 : ~< i /V-CMP- Positioning complete
enabled) 2 7T 8 - (/COIN-) (When positionin)g
PContet | | ¥~ 7 completes,0 N
(When ON, P control /PCON o EE{
enabled) LT ™ /TGON+ TGON output
ITGON- (When Value exceeds
Forward rotation prohibited POT 0 ~< ) setting,0 N )
(When OFF, forward rotation J LT A T : .
prohibited> | | ﬁb ! 1 /S-RDY+ Servo Ready output
Reverse rotation prohibited N-OT 1 T . ~< , ------- d /S-RDY-  (When servo ready ,0 N )
(When OFF, reverse rotation N [ .
prohibited) [ ICLT+ Torque limit output
Alarm reset /ALM-RST 1 — i ~< i ;Z _____ , 6 /CLT- (Wh?: va(l)u; )exceeds
(When ON, alarm reset) [ - il 5 setting
Clear signal input PR, [A— ! e, .
(When ON, displacement [CLR 15 i% %z~< | \\;g E + ?\;7:9 'fgi‘”ObCK :Utplﬁ
clears) — - en ON, brake
Forward elxternal torque /PCL " ’—‘:'@~ < i 4 ALM + v release)
imit | | — s
J ! H ov
(When ON, limit enabled) S 2 3 Alarm output
Reverse el)'(rtna;nal torque INCL 17 4‘:'—‘%%~< P g TR (When Alarm triggered,0 FF )
imi [
L Photocoupler output
(When ON. limit enable) Max.applicable Voltage:D C 30V
7J77—‘ Max.applicable CurrentD C 50m A
L Connector frame

Notes: EDB-08/10/15, there are no terminalsB3, @1@2@ s

no need of any connection

ESTUN
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3.4.1 Position control mode
L

Three Phase C
+
200~230V ! “?’
f (50K0Hz) °
1R PL
OFF Lon e
* 010
o—=o0
Mme 1Ry Surge suppressor
e © . > 2
we L1 B1 B2 B3 3 Mator
JEETT= tg W 4
L1c EDB Servo @ 1
Drives
L2c Encoder
D1 =0 (] )
®2
=) Please properly handle
the cable connector
v
VREF
- - LPF * Lpno—
Speed reference 710 V/ P 35
Rated speed b S6 0 PAO
$ A/D
T-REF |4 LPF 32 550
Torque reference 01 ) V/ [ i 33 PR
Rated torque P £80 > PG frequency dividing
/z 56|22 output
é 150 Q .
P represent multi- Pco
twisted pair wire,— 23 2KQ 3
Rower supply for open collector, PCO__/
reference PL2
150Q | oo,
PULS % puLs | 2% ; ]
Pputs | 24 i % < |
Position reference < | T 36
$6
Rower supply for open collector, 28 2Ke %; 18
reference PL1
SIGN | 27 L1 — , .
SIGN i i /V-CMP+ Speed Coincidence
P sien | 26 ﬁz < output
- I ' (/COIN+) (When speed
coincident
+24VIN ON)
3.3KQ
Servo ON . - 9 e
(When ON Servo functien vV —T 1S-0N 10 ; ~< : 8 | IV-CMP-  Positioning complete
enabled) L i Ty 1 (/COIN-) (When positioning
Pcontet | | 0 . ﬁz "<E 7 completes ,0 N )
(When ON, P control /P-CON ” % %z~ P
enabled) [ /TGON+ TGON output
P /ITGON- (When Value exceeds
Forward rotation prohibited P-0T " ’_‘:'—jgz~< § 2 * setting ,0 N )
(When OFF, forward rotation J =l gz ””” } *
prohibited ) J— . i Y 1 /SRDY+ Servo Ready output
Reverse rotation prohibited N-OT TR .% %z~< P ' /SRDY-  (When servo
(When OFF, reverse rotation N i 1 ready ,0 N )
prohibited ) r 1
Alarm reset ALIE-RST 14 % %Z~< T ) /CLT+  Torque limit output
(When ON, alarm reset) - ﬁb ! 5 /CLT- (When value exceeds
Clear signal input r - e d — i
(When ON?displagement [CLR 15 i% %Z~< 1 \\ seting 010
clears) - BR+ Brake interlock output
Forward external torque PCL E—ﬂ~< i ALM+ VB R - (When ON, brake
limit ki | ! ﬂ ov release )
(When ON, limit enabled)
Reverse eﬁ::'{lal torque INCL T ALM - Alarm output
When Alarm triggered , 0 FF )
(When ON, limit enable ) Photocoupler output
Max.applicable Voltage:D C 30V
7J77—Ja/ Connector frame Max.applicable
3 CurrentD C50mA

Notes: EDB-08/10/15, there are no
terminals:B3, (D120, no need of any connection

Sheild wires connect to the connector

frame Specific pins output can be defined

ESTUN

22



EDB series AC servo system

3.4.2 Speed control mode

!
i

200~230V
(50/60Hz)

> i)i) Three Phase,, %c

Noise Filter

| 1RF XPL

OFF W
low
Loy T
Mme 1Ry Surge suppressor

M

me L1
Mme

1 L3

L1c

EDB Servo
Drives Encoder

; =

@ Please properly handle
the cable connector

V-REF |9
LPF o Leao
Speed reference WOV//Z P 35

Rated speed L $6 0 PAO

17 AD

TREF 4 T I W
A

Torque reference WOV/Z P ::33 7~ PG frequency dividing

Rated torque PBO output

P represent multi- W lrco
twisted pair wire 31

IN-CMP+ Speed Coincidence

output
(/COIN+) (When speed
. /coincident
+ ON)
Servo ON ) + 9
(When ON Servo functign vV =+ 1S-0N 10 . /V-CMP- Positioning complete
enabled) (/COIN-) (When positioning
P Control completes,0 N )
(When ON, P control /P-CON iy
enabled) /TGON+ TGON output
/TGON- (When Value exceeds
Forward rotation prohibited POT " * setting,0 N )
(When OFF, forward rotation N >~ %
prohibited) /S-RDY+ Servo Ready output
Reverse rotation prohibited N-OT 13 /S-RDY-  (When servo
(When OFF, reverse rotation N ready ,0 N )
prohibited)
Alarm reset ALW-RST 14 /CLT+ Torque limit output
(When ON, alarm reset) [CLT- (When value exceeds
Clear signal input — tting O N )
(When ONgdisplasement [CLR 15 \ e
clears) BR+ Brake interlock output
Forward external torque PCL ALM + +24VBR - (When ON, brake
limit 1 & ov release)
(When ON, limit enabled)
Reverse external torque INCL 1" ALM - Alarm output
limit \—/ When Alarm triggered,0 FF )

(When ON, limit enable)
Photocoupler output

7J77—‘ Connector frame Max.applicable Voltage:D € 30V
~4 Max.applicable Current:D C 50 m A

Sheild wiFreGs connect to the connector
frame * Specific pins output can be defined
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3.4.3 Torque control mode

!
i

b

O

)

Noise

)

Three Phase
200~230V
(50/60Hz) ~

Filter

+10%c
0y

J 1R¥ ® PL
OFF L
, 0 Lo ¢
.
We R y Surge suppressor
e
Motor
e L1
JEETTS '.:§
L1c EDB Servo
Drives
L2c Encoder
®n 20N ( j
@2
&)
@ Please properly handle
the cable connector
VRERL LPF M Leno—
Speed reference (10 V/ P 35
Rated speed L $6 0 PAO
1 A
T-REF |p4 LPF 32 550
h
Torque reference (10V/ [ i 33 R
Ratad torque 2 P P50 >~ PG frequency dividing
y S6 |22 output
J7 150 Q 10
P represent multi- Pco
twisted pair wire 31 Peo
_J
36
W o
IN-CMP+ Speed Coincidence
output
(/COIN+) (When speed
coincident
+4VIN ON)
Servo ON ) + 9
(When ON Servo functign vV =+ 1S-0N 10 . /V-CMP- Positioning complete
enabled) (/COIN-) (When positioning
P Control completes,0 N )
(When ON, P control /P-CON iy
enabled) /TGON+ TGON output
/TGON- (When Value exceeds
Forward rotation prohibited POT 0" * setting,0 N )
(When OFF, forward rotation N >~ %
prohibited) /S-RDY+ Servo Ready output
Reverse rotation prohibited N-OT 13 /S-RDY-  (When servo
(When OFF, reverse rotation N ready ,0 N )
prohibited)
Alarm reset ALW-RST 14 /CLT+ Torque limit output
(When ON, alarm reset) [CLT- (When value exceeds
Clear signal input — i
(When ONgdisplasement fCLR 15 \ seting 01
clears) BR+ Brake interlock output
Forward external torque PCL ALM + +24VBR - (When ON, brake
limit 1 ov release)
(When ON, limit enabled)
Reverse external torque INCL 1" ALM - Alarm output
limit (When Alarm triggered,0 FF )
(When ON, limit enable)
Photocoupler output
7J77—L Connector frame Max.appli;able Voltage:D C 30V
s Max.applicable Current:D C 50 m A

ESTUN
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Chapter 4

Parameter Setting and function description

4.1 Setting Parameters according to mechanical features

4.1.1 Changing the Direction of Motor Rotation

This Servo drive provides a reverse rotation mode in which the direction of rotation can be reversed without
altering the servomotor wiring. With the standard setting, forward rotation is defined as counterclockwise (ccw)
rotation viewed from the drive end. If reverse rotation mode is selected, the direction of motor rotation can be
reversed without other conditions being changed. The direction (+/-) of axial motion is reversed and others

remain unchanged.
Standard setting Reverse mode
Encoder output Encoder output
from Servo drive from Servo drive
[PRPHE] [PEPHP]
=] E]EH i =E
FW - - PAO (Phase A) - - PAO (Phase A)
e EeligininB
run il HpSpipinh i
e
PBO (Phase B)
Ref El ml PBO (Phase B)
i i
Encoder output Encoder output
from Servo drive from Servo drive
[PEPHP] [PEIPHE]
i =E (E = E]E
RV - PAO (Phase A) - PAO (Phase A)
run Bl v [l A
e Epiininigl
Ref ml El -
PBO (Phase B) PBO (PhaseB)
i ]
[ Setting Reverse Rotation Mode
Select the rotating direction by setting parameters below:
. Unit Setting
Parameter .No Name and description Default
range
Pn006 Rotation Direction Selection — 0~1 0

[0] Forward rotation is defined as counterclockwise
rotation when viewed from the load side. (Standard
setting)

[1] Forward rotation is defined as clockwise rotation
when viewed from the load side. (Reverse rotation
mode)

Note: After changing these parameters, turn OFF the main circuit and control power supplies and then turn them
ON again to enable the new settings.
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4.1.2 Setting overtravel limit

The overtravel limit function forces the moving part of the machine to stop when it exceeds the movable range.

[ Using the Overtravel Limit Function

To use the overtravel limit function, connect the following overtravel limit switch input signal terminals to pins of
1CN connector correctly.
—Input P-OT 1CN-12 Forward Rotation Prohibited (Forward Overrun)
—Input N-OT 1CN-13 Reverse Rotation Prohibited (Reverse Overrun)

For linear motion, connect a limit switch to prevent damage to the machine.

Reverse rotation Forward rotation
:m U ] Servo drive
Limit switch N
Servo motor P-OT 1N 12
N-OT 10N -3

Input signal “ON/OFF” status are shown as follows:

Signals Status Input voltage Description
ON 1CN-12: “L” level Forward rotation allowed. Normal operation status.
POt OFF 1CN-12: “H” level Forward rotation prohibited (reverse rotation allowed).
ON 1CN-13: “L” level Reverse rotation allowed. Normal operation status.
N-OT OFF 1CN-13: “H” level Reverse rotation prohibited (forward rotation allowed).

l Specifying whether Input Signals for Overtravel are to be Used

Use the following parameters to specify whether input signals for overtravel is to be used. Default value is using.

Para. Unit | Setting | Defaul
Name and description
No range t
Pn001 | Uses the P-OT input signal for prohibiting forward rotation or — 0~1 0
not

[0] Uses the P-OT input signal for prohibiting forward rotation.
(Forward rotation is allowed when 1CN-12is at 0 V.)

[1] Does not use the P-OT input signal for prohibiting forward
rotation. (Forward rotation is always allowed. This has the
same effect as shorting 1CN-12to 0 V.)

Pn002 | Uses the N-OT input signal for prohibiting reverse rotation or — 0~1 0
not

[0] Uses the N-OT input signal for prohibiting reverse rotation.
(Reverse rotation is prohibited when 1CN-13 is open.
Reverse rotation is allowed when 1CN-13 isat 0 V.)

[1] Does not use the N-OT input signal for prohibiting reverse
rotation. (Reverse rotation is always allowed. This has the
same effect as shorting 1CN-13to 0 V.)
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Note: When the servomotor stops due to overtravel during position control, the position error pulses are

held. A clear signal input is required to clear the error pulses.

When P-OT and N-OT are not used, short wiring could be as easy as shown.

Servo drive
1CN-12
(P-OT)
1CN-13
v (N-OT)
oV

JStop motor when overtravel occurs

Please set user constant according to the method of stopping the motor when overtravel function is enabled.

Para. Description Para. range Default
Pn004 Stop the mode when Servo OFF. alarm or overtravel occurs | 0~5 0
Para. Descriptions

[0] DB stops the motor and then brake released

[1] Coast to a stop:

[2] Enable DB when Servo off; apply plug braking when OT occurs, Servo off after stop
Pro04 [3] Coast to stop when Servo off; apply plug braking when OT occurs, Servo off after stop
[4] Enable DB when Servo off; apply plug braking when OT occurs and put at zero clamp after
stop

[5] Coast to stop when Servo off; apply plug braking when OT occurs and put at zero clamp

after stop

Note: Refer to 4.4.2 Dynamic brake about details of DB.

Para. Description Unit Setting range Default

Pn030 plug braking stop torque 1% 0~300 300

l Selecting the Motor Stop Method when Servo is OFF

The servo drive will disenable all the servo functions at following condition:
1. /S-ON input signal (1CN-10) is OFF

2. Servo alarms triggered

3. Power OFF.

Setting Pn004 to select stop modes according to the demand

ESTUN 27



EDB series AC servo system

4.1.3 Limiting Torque

The servo drive could use the following method to limit torque:
Grade 1: Limit the Max output torque to protect press and parts. (Limit internal torque)

Grade 2: Limit torque to move to desired position.( limit external torque)

Para. Name and description Unit Setting range Default
Pn026 | Forward torque internal limit % 0~300 300
Pn027 | Reverse torque internal limit % 0~300 300
Pn028 | Forward torque external limit % 0~300 100
Pn029 Reverse torque external limit % 0~300 100

Bl Grade 1 set the internal torque limit

Adjust forward and reverse torque limit by setting parameters (Pn026,

Tor
Pn027) for limiting torque. After setting the limit, “/CLT” will output when ﬁn?iltje

reach the limit value. If the torque limit is set higher than the maximum  Motor .
Speed |

torque of the servomotor, the maximum torque of the servomotor is used.

Example: for mechanical protection

B Grade 2 set the external torque limit

First set the torque limit of user constant (Pn028, Pn029), then enable the limit with contact input signal. Both

forward and reverse torque could be set separately.

Servo drive

Rotating
Forward Speed
OFF

Torque

PCL oN Torque limit
16N -16 Pn028
Rotatin
Speed

Torque

Torque limit
| Pn027
Rotating
Reverse Speed
OFF

Torque

INCL ON

Torque limit
10N -17 Pn029
Rotating
Speed

Torque

Torque limit
Pn026
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—>Input /PCL (1CN-16) input external forward torque | Speed ,torque control ,position control
limit
—>Input /NCL (1CN-17) input external forward torque | Speed ,torque control ,position control
limit
Signal St:tu Input voltage Description Setting
p— ON 1CN-16:“L"level | External torque limits valid when forward rotation. Limit: Pn028
OFF 1CN-16:H"level | Internal torque limits valid when forward rotation. Limit: Pn026
e ON 1CN-17:*L"level | External torque limits valid when reverse rotation. Limit: Pn029
OFF 1CN-17:H"level | Internal torque limits valid when forward rotation. Limit: Pn027

Set or use torque limit according to external contact input, “/CLT” signal will output if exceeding torque limit.
Please refer to 4.2.70 Torque Limifing Using an Analog Voltage Reference for limiting torque using analog

voltage output.

Note:
» Do not set the torque limit higher than Max. torque of motor.
»  Too small a torque limit setting will result in insufficient torque during acceleration and deceleration.

»  Please select proper mode for allocating “/PCL, /NCL” signals as torque limit input.

Parameter Name Range Default Application

Pn041 control mode selection 0~13 0 Speed, torque control, position control

“IPCL, /INCL” can’t be allocated as torque limit input in internally set speed control mode.

Pn041 setting Description Possible input signal
0,1,2,7,8, 910, | Does not use /P-CON(CN1-11) *PI control /P control switch
11, 12, 13 internal speed « switch control mode
selection « Switch to zero-clamp valid/ invalid
«Switch INHIBIT valid /invalid
+Step changing output

/PCL(CN1-12) » Forward external torque limit output

* looking for reference point

INCL(CN1-13) * reverse external torque limit output
* looking for reference point
3,4, 5,6 Use internal speed /P-CON /PCL /INCL Speed setting
selection Direction 0 0 Control mode switch
selection 0 1 SPEED1(Pn038)
0: forward 1 1 SPEED2(Pn039)
1: reverse 1 0 SPEED3(Pn040)

Note: 0: OFF (H level), 1: ON (L level)
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B Application of CLT signal:

The application of output signal /CLT is as follows:

Servo Drive
24V Power
supply

Photocoupler output 0= CLT+ +4V
Max.applicable Voltage: e
DCIOV %Z ;4 <
Max.applicable current: 1CN- | /CLT- L
DC50mA l

—>Output /CLT Torque limit detection output Speed, torque control, position control

Indicates the output torque (current) of motor is limited.
/CLT+  when ON, “L” level Motor output torque under limit

(internal torque reference is higher than setting value )

/CLT+ when OFF “H” level

No torque limit

(internal torque reference is lower than setting value )

Please use the following user constants to define output signals and pins when using /CLT signal.
Para. No. Name and description Setting range Default
Pn053 Select output signals 1CN-7,8 functions 0~4 0
Pn054 Select output signals 1CN-1,2 functions 0~4 1
Pn055 Select output signals 1CN-5,6 functions 0~4 2

/CLT
Torque limit
output

.

Pn053=3

Pn054=3

Pn055=3

Output terminal

The pin definitions of Pn053, Pn054 and Pn055 parameter settings are as follows:

/COIN(/V-CMP) output

/ITGON rotation detection output

/S-RDY servo ready output

/CLT torque limit output

A lO®WIN|~|O

BK brake interlock output

ESTUN 3
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4.2 Setting Parameters According to Host Controller

4.2.1 Speed Reference

Analog reference
Input a speed reference by using the following input signal “speed reference input.”

Servo drive
V-REF -

Speed_ y i1C N-19 Speed
reference input ¢ ¢ P 1CN 20 reference
(analog voltage >

input) 47

#P Represent twisted pairs

— Input V-REF 1CN- 19 Speed reference input
— Input SG 1CN- 20 Signal ground

Use when in speed control (analog reference) (Pn041=0, 4, 7, 9, 10)
For general speed control, always wire the VREF and SG terminals. Motor speed is controlled in proportion to the
input voltage between V-REF and SG.

Reference Speed 3

2000 —
(r/min)

1000

10

t
Standard Input voltage (V)

setting —— 21000

2000 Set slope rate on
Pn012

— -3000
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J Standard Example

Changing “Pn-012" may modify range of speed reference.
Pn-012 = 150: This setting means that 10 V is equal to rated speed (1500r/min).

Specific example is as follows:

Speed reference input Rotation direction Rotation speed
+10V Forward Rated speed 1500r/min
+1V Forward (1/10) Rated speed, 150r/min
-3V Reverse (3/10) Rated speed, 450r/min

[l Example of input circuit

For noise control, always use multi-twisted cables.

Servo drive
470 Q(1/2W) or more
3
2 V-REF
HOV 2k Q| |e—e—g 10N =19
I il
56 10N -20

Connect V-REF and SG to speed reference output terminal when host controller is used for position control.

Host controller Servo drive
V-REF

1CN-19

output terminals

§6

Speed reference{ p
1CN-20

PAO | 1¢ N -34

Feedback pulse iP /P40 1CN-35
input terminals PBO 1C N =32

{p PBOf ey )

1P indicates twisted pairs

Now please refer to the specification of output voltage to adjust “Pn012".

Adjust the input gain of speed reference by setting the following parameter:

Para .No. Name and description Unit Setting range Default
Pn012 Speed reference gain (r/min)/V 0~2500 150
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Speed reference is input from V-REF (1CN-19).Set the parameters according to the output of host controller or

external circuit. The default setting is adjusted to be allowed by output voltage 10V rated speed.

Reference
speed Set slope
(r/min)
Reference
voltage (V)

Note: Max allowable voltage is +10VDC speed reference input end (between 1CN-19 and 20).

Select one of the following four control modes:

« Inputs speed reference or speed limit from
V-REF(1CN-19)

Para. Name Range Default Application
Pn041 Control mode selection 0~13 0 Speed, torque control, position control
Pno041 Control mode
Speed control (analog reference) ]
Normal speed control Analog voltage Servo drve
p §peed reference
0 « V-REF(1CN-19) input speed reference input Y-REF 1CN 19
» Switching P/Pl control mode using signal /P-
CON(CN1-11) PI/P control /P-CON| 4oy
1CN-11: OFF PI control
ON P control
Position control (pulse reference)<->Speed control
(analog reference)
Servo dri
7 « Inputs speed reference from V-REF(1CN-19) g?gzgr;?::jie e
+ Switching control mode by using signal /P- MPUtVREF L0y 1
PULS
CON(1CN-11) Positon |16 ¢
_11. it reference g|GN
1CN-11: OFF Position control (pulse reference) Control mode- 161 27
ON Speed control (analog reference) S% 1601
Note: /P-CON(1CN-11) is no longer used to
switching modes of P/Pl in speed control and
position control mode.
Torque control(Analog reference)<-> Speed control (Analog reference)
Switch between Torque control (analog reference)
9 and speed control (analog reference)
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« Inputs one of the following: torque reference,
Torque feed forward reference or torque limit from
T-REF(1CN-21)

 Switching torque control and speed control

By /P-CON(1CN-11)

1CN-11 OFF: torque control ;ON: speed control
Torque control (when /P-CON is OFF)

» Torque controls according to T-REF.

Speed referenc Servo drive
—VREFE __qoN g
Torque reference
—TREF g0y 21

Control mode swijtching
/P-CON 1N -

» V-REF may provide speed control, (when Pn007=1), limit forward and reverse rotating speed

according to V-REF (+).
« Limit Max. speed from user constant Pn042
Speed control (when /P-CON is ON)

10

Para. Speed input reference | Torque input reference Observation
Pn010 Pn011 | V-REF(1CN-19) T-REF(1CN-21)
0 0 Simple speed control
Speed reference Not used
— 1 speed control with torque feed forward Set Pn010
Speed reference Torque feed forward referto 4.2.9
1 0 Torque limit speed control Refer to
offered by analog voltage reference 4.2.10
Speed reference Torque limit For details
suser constant Pn010. Pn011is set as follows:
Servo drive

Speed control ( Analog reference <-> zero clamp

speed control with zero clamp function

‘Inputs V-REF(1CN-19) from speed control
-Select zero clamp by /P-CON (1CN-11)
1CN-11: ON zero clamp valid

OFF zero clamp invalid

Analog voltage

speed reference
VREF N9

Zero
clamp /P-CON

ON/OFF 1N -1

Zero clamp acting when the following
condition fulfilled
1: /P-CON is ON

2: motor speed is below Pn033 setting value
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[l / P-CON signal application

Servo drive

P1/P control mode switch

Zero clamp ON/OFF switch

/P-CON

INHIBIT ON/OFF switch

Control modes switch

Rotation direction switch

(/AN

Step changing signal

Meaning of /P-CON

Switch between P and PI

(not used)

change the rotation direction of internally setting
speed chosen

Change control modes

Switch between zero clamp valid and invalid

Switch between INHIBIT valid and invalid

Step changing signal

(not used)

Parameter speed reference

Servo motor rotates constantly according to set speed and direction of Pn048 and Pn049 under parameter

speed control mode (parameter reference Pn041= 13).

Pn048 Speed level when parameter speed reference function R/min 0~2500

500

Pn049 Rotation direction when parameter speed reference function 0~1
0:Forward ;1: Reverse

4.2.2 Position reference

Position reference includes: reference pulse input, reference sign input and error counter clear input. There are

various applications, please set the best input reference in the system established.
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[l Move Reference by Pulse Input

Inputs a move reference by pulse input

Position reference can correspond
to the following three types of output
form:

e Line driver output

e +24V Open collector output

e +12V, +5V Open collector output

Connection Example 1: Line Driver Output

Servo drive

Photocoupler

1CN-25

PULS P
Reference Y
- # N
pulse input PULS P LCN—H m i

SIGN 1CN-27 —
Reference sig
input /SIGN

VN IRV
P 10N -26 m
I P indicates twisted pair

Host controller Servo drive

L b Used Photocoupler
ine Driver Used: 1C N -25
E PULS .
o VA
AM26LS31, SN75174 manufactured by IPULS Loy o4
Texas Instruments Inc., or oy 20
SIGN N =
MC3487 or equivalent. > L
N
b AN
ISIGN  [MCN-26
Connection Example 2: Host controller is Open-
Collector Output with 24VDC power supply
Host controller Servo drive
Vee
Photocoupler
PULS () 1N -5 150Q
2VDC —— P v <
[PULS 10N 24
2K
» ) 2KO
10N -23/28
SIGN 10N 27
150 Q
b v
SIGN 10N -26
. J
J_Grouding
* g FG
Connect to the shell for £
shielding -
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Connection Example 3: Host controller is Open-Collector Output with 12VDC or 5VDC power supply

Host controller

Vee
.

Servo drive

Photocoupler

Sets the value of limiting resistor R1 according to following requirement.
~15mA

Input current  1=10

* When Vccis 12V,

R1=510kQ

*When Vccis5V,R1=180Q

J_ Grouding

R1
m /PULS s o5 150Q
12VDC J
5DC —— P N
/PULS v 10N =24
Ve
L1
Qm
SIGN N2 gy
150 Q |
P Y < |
/SIGN 10N -26 3
. J

Connect to the shell for
shielding

B Selecting the Reference Pulse Form

|||— <

/

—input PULS 1CN- 25 Reference Pulse Input
—input /PULS 1CN-24 Reference Pulse Input
—input SIGN 1CN-27 Reference Sign Input
—input /SIGN 1CN-26 Reference Sign Input

The motor only rotates at an angle proportional to the input pulse.

Select “reference pulse status” with the following parameters “Pn008 and Pn009”.

Parameter Code Name Unit Range | Default

Reference pulse form

Pn008 - [0] Sign + Pulse
[1] CW+CCW - 0~4 0
[2] A-phase + B-phase (x1 multiplication)
[3] A-phase + B-phase (x2 multiplication)
[4] A+B (x4 multiplication)
Input signals:
[0] does not invert PULS reference pulse

Pn009 - logic, does not invert SIGN reference pulse - 0~3 0
logic
[1] does not invert PULS reference pulse
logic, inverts SIGN reference pulse logic
[2] inverts PULS reference pulse logic, does
not invert SIGN reference pulse logic
[3] inverts PULS reference pulse logic,
inverts SIGN reference pulse logic
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Sets the pulse form according to the host controller specifications

Input
e Reference e Motor Forward Run Motor reverse Run
n ulse
pulse form T Reference Reference
ultiplier
0 Slgn + - PULS
pulse (1CN25) M puLs ﬂ ﬂ ﬂ
train son (N5)
(eN-T) “Hr sion
(tN1) @
1 CW-CCW - “ij ) a@r (mfﬁ )
pulse .
SIGN (CNT) -
(oNr) L
2 Two phase x1 puLs s
Pulse train T LSRN
with 90° x2 s 11 1] “ﬂ alln
4 difference x4 o e

Select if the input signal converted or not when setting parameter Pn009 according to your needs,

B Input Pulse Multiply Function

When the reference form is two-phase pulse train with 90° phase
difference, the input pulse multiply function can be used.

The electronic gear function can also be used to convert input pulses.

Allowable Voltage Level and Timing for Reference Pulse Input

Reference pulse signal form
Sign + Pulse train input
(SIGN+PULS signal)
Max.500kpps Difference/200Kpps
Collector

CW + CCW
Max.500kpps Difference/200Kpps
Collector

90°phase difference. 2 phase
pulse

(Phase A + Phase B)

Max. reference frequency:

x1 :500kpps

(200kppsOpen collector output)
x2 :400kpps

x4 : 200kpps

8 X 4

Number

ofmotor 6

move X 9

pulses 4
2 X1
0

Inputreference pulse
Specification Note
sien % W SIGN
s —— P H= Forward rotation
7 o, 15, ot reference
T =1.0us .
R k00 50% L=Reverse rotation
reference
e
ccw NN
2 t1, t2=0.1ys
13>3ps
ow - t=1.0ps
(t /T)x100 =50 %

t1, t2=0.1ps
Phase t=1.0ps
(tIT)x100 = 50%

Forward reference ‘ ‘Reverse reference
Phase B is 90 forward " " Phase B is 90 behind
from phase A phase A

[l Cleaning the Error Counter

| — Input/CLR  1CN-15

| Error Counter Clear Input

Setting the /CLR signal to “L” level does the following:

* Sets the error counter inside the Servo drive to “0”.

* Prohibits position loop control.
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In the position control, when servo is OFF, pulse will still remains. Therefore when power is on again (S-ON)
pulse signals have to be cleared or clear position move automatically when Servo is OFF by setting user constant
Pn005.

Parameter Name & descriptions Setting Default
range
Pn005 0: S-OFF, clear pulse 0-1 0
1: S-OFF, not clear pulse

[ Position reference one rank filter wave

Position reference one rank filter wave entitle the improvement of pulse reference form designated by the
system, thus enhance the stability of position control. But if “position reference position one rack filter time

constant(Pn024)” set too high, dynamic function of the system might be decreased.

Parameter Name Unit Setting range Default

Pn024 Position reference | 0.1mS 0-32767 0
one rank filter wave

time constant

4.2.3 Encoder signal output

Encoder output signals divided inside the Servo drive can be output externally. These signals can be used to form

a position control loop in the host controller.

Host controller

Servo drive

Servo motor 20N 1CN
encoder

Phase A Phase A
>

b o Phase B M
Phase C Phaseg

The output circuit is for line driver output. Connect each signal line according to the following circuit diagram.
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Note:

dividing means converting an input pulse train from the encoder mounted on the motor according

to the preset pulse density and outputting the converted pulse. The unit is pulses per revolution.

POutput signal
| Output - PAO 1CN- 34 | Encoder Output Phase A | For Speed/Torque Control and Position Control
Servo drive Host controller
N Line receiver
Ph‘_sf;f\m-u PAO N R 2 3 Phase A
ACN 35 IIPA 0 . e P I I [l
1
! | I
Pha_s&B\-mN_“ PBO i | R. 5 ghaseB
ACN 33 IIP BO ) e P . I [l
Ph (4 5 I I
3_5&\1”-30 PCO | | R 10 11 Bhase C
N3t |pco ;3P | 9
: ! Choke
! [ 8 1 coil +5V
- . +
1CN-18 i oV t 4 ov
NIETYY ; Filter
ov ] capacitor
Connect to Shielded
frame

#P Represent twisted-pair

R=220 to 470 @

C=0. 14 (decoupling capacitor )

cables
Output — /PAO  1CN- 35 Encoder Output/ Phase A For Speed/Torque Control and Position Control
Output —» PBO 1CN- 32 Encoder Output Phase B For Speed/Torque Control and Position Control
Output — /PBO 1CN- 33 Encoder Output Phase /B For Speed/Torque Control and Position Control
Output - PCO 1CN- 30 Encoder Output Phase C For Speed/Torque Control and Position Control
Output - /PCO 1CN- 31 Encoder Output Phase /C For Speed/Torque Control and Position Control
Output - SG 1CN- 18 Signal grounding

Always connect these signal terminals when a position loop is formed in the host controller to perform position

control. Connect SG to host controller OV.

The output signals forms are shown in the following diagram:

|| 90°

Forward
Phase A

Phase B —|

ESTUN
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[ Setting the Pulse Dividing Ratio

Set the pulse dividing ratio in the following parameter.

Parameter

Unit

Range Default

Pn021 PG Dividing Ratio Setting P/R

1~2500 2500

Sets the number of output pulses for PG output signals (PAO, /PAO, PBO and /PBO).

Servo drive

Servo motor
encoder
Phase A
PG
Phase B

Dividing

Output terminals: PAO (1CN -34)
PAO(1CN-35)
PBQ1CN-32)
PBO(1CN-33)
Phase A
p Output
Phase B

Pulses from motor encoder (PG) are divided by the preset number of pulses before being output. The number of

output pulses per revolution is set in this parameter.

Set this value according to the reference unit of the machine or controller to be used. The setting range varies

according to the encoder used.

Note

®  After changing the parameter setting, always turn the power OFF, then ON.
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4.2.4 Contact I/0 Signals

Please wiring contact I/O signals that controls servo drive properly.

[ Contact Input Signal Terminal Connections

Connect these signal terminals as necessary.

+14VIN

3.3KQ
gl 2 T
YAV /S0 N 0 ﬁz~< |
! S 1
peov T
1»—/ i i

N
N-O T I TL. !
> I3 i qz < !

/ALM -RST y — N<
I N L
| /PCL y '—}%ZN<

NCL . — ZX%&

Note:

»  Provide an external I/O power supply separately. There are no power terminals available from the servo
drive outputs signals externally.

»  -External power supply : DC24V+1V,50mA or more

» Itis recommended that this external power supply be the same type as for the output circuit.

nd the sequence input circuit operation voltage of +24V ranges from +11V ~ +25V. +12V power
supply could also be applied, but bad contact will occur when the contacts are mechanical and in small

current.
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[ Contact Output Signal Terminal Connections

| — Input +24VIN 1CN- 9 | External 1/0 power supply input |

10 power supply,
Servo drive Vv

T AN

Photocoupler
P . 4| ALM+

o '€ T é T
i XZ}; iSOmAmax ALM -

[mmm————— ) 6| /SRDY+

| XZK | 5:[ /SRDY- E

1
[}
[}
[}
[}
[}
[}
[}
N

Servo output( each output point) TGON+

Max.operating voltage: 30VDC |
Max.output current:  50mADC “ <

/ITGON-

————-—-—"
S
N
-
L

Note :

Provide an external 1/0 power supply separately. There are no power terminals available from the servo drive
outputs signals externally. It is recommended that external power supply be the same type as for the
output circuit.

4.2.5 Position control (parameter reference)

Position control under parameter reference (parameter Pn041= 12). In this mode, servo drive could position with
a single axes without host controller.
There are 16 position control points with each could set move distance, running speed, constants for acceleration
and deceleration and the stop time when positioning completed. Two speeds (1. speed moving towards distance
switch “speed of looking for reference point”. 2. Speed moving away from distance switch “moving speed.”) of
reference points could be set as:

Two position modes: 1. Absolute position mode 2. Relative position mode

Two running modes: 1. Circling mode 2. Non-circling mode

Two step switching method: 1. Delay step switching 2. /P-CON signal switching

Method of looking for reference points: 1. Forward direction 2. Reverse direction
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B Adjusting offset

Offset of each points has two correspondent parameters: one unit of the parameteris [x 10000 reference pulse]
and the otheris [x 1 reference pulse] . Setting range of both parameters is: (-9999----+9999), while offset value
equals sum of those two values.

For example:

No.0 offset correspond to parameter Pn059 [x 10000 reference pulse] and Pn060 [x 1 reference pulse] . Set
Pn059 = 100, Pn060=-100.
No.0 offset value = Pn059x10000 reference pulse + Pn060x1 reference pulse
= 100x10000 reference pulse + (-100)x1 reference pulse
= 999900 reference pulse
With the same principle, we can conclude: in order to get the same results, we also can set Pn059 = 99 and
Pn060 = 9900.

Thus, we can see when the two parameters are not zero; we can get same result by two ways: one is to set
the two parameters both negative or both positive, or one negative the other positive.

It is no doubt that setting the parameter could be realized by communication. In computer, corresponding
offset value could be set according to above mentioned method, and one also can set the value directly: choose
“independent position running” in the “operation” menu, then set the value without considering sum of two
parameter. (Refer to PC communication application software------- SP Windows help documents for detailed

steps.)

m Speed

Speed mention here refers to the steady speed during motor running, which is similar to the pulse frequency
given from external in ordinary position control. However, this speed has nothing to do with electronic gear; it is

just actual speed of the motor.

m One rank filter time constant

Same as position reference one rank filter time constant Pn024 during ordinary position control (refer to 4.2.2 for

details)

m Time for change steps after desired position reached

Apply internally delay of changing steps to valid this parameter, that is to set Pn051= 0.

Para. No. Name and description Setting range Default

0: delay changing steps, no need of start signal.

1: change steps by /P-CON, no need of start signal
Pn051 0~1 0
2. delay changing steps, need start signal. (/PCL or /NCL)

3. change steps by /P-CON, need start signal.(/PCL or /INCL)

Time for change steps outputs from positioning completed signal CON/, from Servo ON, or from the time when
reference point is found till Servo perform the program to control position of the point. Such period of time

depends on step changing time required by a point number among start point in program.
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For example, the start point of the program Pn219=1, then the step changing time depends on the value of No.0
step changing time Pn187. It could be deduced by analogy when program start points are from 2-15. But when
Pn219=0, then the delay time is No.15 point changing steps time Pn202. During this time and time before when
Servo is OFF, the step display in monitor is the program start point minus one. If Pn219=0, then the “current point
“displays in monitor is “-1”. If Servo OFF after point control program has been performed, then actual step will be
displayed in the monitor. Looking for a new reference point, then the “current step” will display the step before
program start point.

When running point control program, if error counter is set as “not clear error counter when Servo OFF”, then the
error counter might flood. If it does not flood, then the servo drive will probably run at the max. running speed
when Servo ON again. PLEASE PAY ATTENTION TO THE SAFETY OF INSTRUMENT.

Para.No. Name and description Setting range Default

0: clear the error counter when S-OFF
Pn005 0~1 0
1: not clear the error counter when S-OFF

m Looking for the reference point

Looking for the reference point is for establishing a zero physical point of the operating platform, which is used as
zero point in the coordinates during point position control. And users may choose to find a reference point either in

forward side or reverse side.

m How to find a reference point

Mount a limit switch in the forward or reverse side, find a reference point in the forward direction after connect
to /PCL and in the reverse direction after connect to /NCL. When the operating platform bump into the limit switch,
motor will first stop according to the way set by Pn004 and then rotates again against limit switch. When the
operating platform completely departed from limit switch and put motor at the position of first photo encoder

Phase C pulse. Then position of operating platform is set to be zero point of coordinates.

m How to find related parameters of reference point

Speed that towards limit switch is called “speed of looking for reference point “, and the speed moving away from

limit switch is called “ moving speed”. These two speeds could be set by following parameters:

Para. No. Description Unit Setting range Default

speed of looking for reference
Pn221 r/min 0~2500 1500
point (bump the limit switch)

Moving speed (move away from limit
Pn222 r/min 0~2000 30
switch)

Usually, set speed of looking for reference point (Pn221) high and Moving speed (Pn222) low. Note: if moving
speed is too high, precision of finding a reference point would be affected.

Besides, /PCL and /NCL is no longer functioned to limiting external current when looking for a reference point.
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m Related user constants

Para.

Description Observation
No.
Choose between cycle run and single run.
) Changing steps will be performed till
0: cycle run, /PCL as start signal, /NCL reverse to
the end point completed and the
look for reference point.
) ) next change will start from the start
1: single run, /PCL as start signal, /NCL reverse to
. point during multi-points cycle run,
Pn050 | look for reference point.
) Point control program will not
2. cycle run, /NCL as start signal, /PCL reverse to
. change steps after the end point
look for reference point.
) ) completed during multi- points
3. single run, /NCL as start signal, /PCL reverse to
single run.
look for reference point.
Change steps by external /P-CON
0: delay changing steps, no need of start signal. signals. The signal will be valid
1: change steps by /P-CON, no need of start signal when drive output reach to desired
P05 2. delay changing steps, need start signal. (/PCL or | position. And when signals of
n
/NCL) changing the signals valid, then
3. change steps by /P-CON, need start signal.(/PCL | steps will be changed by
or /NCL) consequence from start point to end
point.
Incremental: relative moving
distance (distance from current point
) to next point) programming
0: incremental
Pn052 Absolute: absolute moving
1: absolute
distance(distance between

operating platform and the reference

point) programming.
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] Wirings and connections in points control mode

200~230V
(s0koHz) 5%

4
?> é ><L > Three Phase,, : ?,C

Noise Filter

1R PL
OFF 1M C
Lo
o——O0

MC 1Ry surge suppressor
Mme 2
me L1 B1 B2 B3 \l; Motor
Mme tg W 4

L1c EDB Servo @ 1

L2C Drives Encoder

D1 20N ( )

D2 \Vj

©

@ Please properly handle
the cable connector
-10 N

¥ lpno —
35

PAO

AD
T-REF |4

Torque reference (1 0V/Z p &) > PG frequency dividing

Rated torque
q PBO output

I 3 1rco
P represent multi-twisted pair wire 1

PCO_——/

§6

o

/V-CMP+ Speed Coincidence output
(/COIN+) (When speed coincident

+24VIN oN
Servo ON 9 -
. - - /V-CMP-  Positioning complete
(When ON Servo functian4 v — SON 10 (/COIN-) (When positioning
enabled) completes,0 N )
P Control '
(When Ob’;“dp)comml /P-CON ' TGON+ TGON output
enable /ITGON- (When Value exceeds
Forward rotation prohlblt_ed POT 1 setting.0N >
(When Sriii ;i;\z?rd rotation N /SRDY+ Servo Ready output
/S-RDY- Wh dy 0N )
Reverse rotation prohibited N-0T 13 (When servo ready
(When OFF, reverse rotation N ICLT+ Torque limit output
prohibited) ALN-RST /CLT- (When value exceeds
Alarm reset ) 14 :42 setting 0 N )
(When ON, alarm reset) 17~
Clear signlal input r n bomeeest ! — \@R + Brake interlock output
ICLR !
(When ON, displacement 15 TR BR- (When ON, brake
clears) : release)
Forward external torque PCL " Tl < i 4 ALM + 4V
limit 1 R ﬂ ov  Alarm out
nit . i - put
(When ON, limit enabled) éz ! 3 (When Alarm triggered,0 FF )

Reverse external torque INCL i —‘:'—%qb _______ ] -
limit \—/ { < 1 ALM

Mt e Photocoupler output
(When ON, limit enable) Max.applicable Voltage:D € 30V

Max.applicable CurrentD C 50m A
7J7T—‘p{ Connector frame

F G
Sheild wires connect to the connector frame
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4.2.6 Electronic gear

The electronic gear function enables the motor travel distance per input reference pulse to be set to any value. It

allows the host controller to perform control without having to consider the machine gear ratio and the number of

encoder pulses.

‘When Electronic Gear
Function is Not Used

Workpiece

| =S

Ball screw pitch: 6m m

Number of encoder
pulses: 2500

To move a workpiece!0m m

One revolution is equivalent to 6m m , 50
10+6=1.6666 (revolutions)

2500x4(Pulses) is equivalent to one revolution,s o
1.6666%2500x4=16666(Pulses)

A total of 16666 pulses must be input as a
reference.the host of controller needs to make
this calculation.

[ Setting the Electronic Gear

When Electronic Gear
Function is Used
Workpiece

Reference Unit: 1pm
]

[ [
LT

Number of encoder

pulses: 2500 Ball screw pitch: 6m m

Machine conditions and reference unit
must ve defined for the electronic gear
function beforehand.

To move a workpiece 10m m :
Reference unit is 1pm, s¢

f0mm

=10000(Pulses)
1pm

Calculate the electronic gear ratio (B/A) according to the procedure below and set the value in Pn022 and Pn023.

1. Check the machine specifications.

Iltems related to electronic gear:

- Gear ratio

— Ball screw pitch

- Pulley diameter

2. Check the number of encoder pulses for the Servomotor.

3. Determine the reference unit to be used.

Reference unit is the minimum unit of position data used
reference from host controller)

Examples:

0.01 mm, 0.001 mm, 0.1°, 0.01 inch

Reference input of one pulse moves the load by one reference
unit.

Example: When reference unitis 1 um

If a reference of 50,000 pulses is input, the load moves 50 mm
(50,000 x 1 pm).

4. Determine the load travel distance per revolution of load
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shaft in reference units.

Load travel distance per revolution of load shaft (in reference units)

= Load travel distance per revolution of load shaft (in unit of distance)/ Reference unit

Example: When ball screw pitch is 5 mm and reference unit is 0.001 mm 5/0.001 = 5,000 (reference units)

Ball screw table
<>
Load shaft
Pitch P
2 J
T Load shaft
1 revolution =P
Reference unit 1 revolution = —360°

Reference unit

5. Determine the electronic gear ratio (B/4)

Load shaft

Belt

pD

O

4
%N

1 revolution =,

—_—>
D r

: Pulley diamete
pD
Reference unit

If the load shaft makes “n” revolutions when the motor shaft makes “m” revolutions,the gear ratio of motor shaft

and load shaft is m/n

Electronic gear raftio (%h =

Number of encoder pulses x 4

Travel distance per revolution of load shatt (in reference units)

Note: Make sure that the electronic gear ratio meets the following condition:

0.01 < Electronic gear ratio (A/B) < 100

If the electronic gear ratio is outside this range, the Servo drive does not work properly.

In this case, modify the load configuration or reference unit.

6. Set the electronic gear ratio in the parameters below.

Reduce the electronic gear ratio (B/A) to their lowest terms so that both A and B are an integer smaller than

65535, then set A and B in the following parameters.

Para.No. Name Unit Setting range Default
Pn022 Electronic gear ratio B (numerator) -- 1~65535 1
Pn023 Electronic gear ratio A (denominator) -- 1~65535 1

Set the electronic gear ratio according to machine specifications.
Electronic gear ratio (B/A) = Pn022/Pn023

ESTUN 49




EDB series AC servo system

] Examples of Setting an Electronic Gear Ratio

Examples for Different Load Mechanisms are as follows:

Belt & Pulley

Reference unit: 0.0010in (0.0254m n ) Travel distance per revolution of load shaft= %:12566
A n
B
Load shaft Electronic Gear Ra\io% T) :M: Pn022
12566 Pn023
Gear ratio: 24000 191
2. 4. 1 = 12566 100
o Pulley diameter. @41 (101.6m m )
Present Pn022 191
gear ratio Pn023 100
Incremental encoder 2500
pulse per revolution
Travel distance per revolution of load shaft = L
Ba" screw P 0.0001m m =60000
Reference unit: 0.00004i1 (0.0001n n ) B
Load shaft Electronic gear ratio Al = _2500x4x1 = Pn022
60000 Pn023
Incremental encoder Ball screw pitch: 0.24i1 (6m m )
2500P/R
Present Pn022 1
value P1023 6
Disc Table
Reference unit: 0.1° 360°
Travel distance per revolution of load shaft = ? =3600
. Eloctroni i B 2500x4x3  Pn022
Gear I'atIO 3: 1 ectronic gear ratio A :W: 1023
Load shaft
Incremental encoder
2500P/R Present Pno22 73
value P 1023 9
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[l Control Block Diagram for Position Control

Servo drive (Position control)

Pn025
Pa017  Pn022 !
Feed- Feed Pn016
Different forward B forward
-iation gain A filter
Pn023
— /COIN signal
Servo motor
Reference x1
} Speed loop | — | Currentloo
P :i Error counter kP e e Y P > M
® PG
PG signal Pn021
output Frequency v
< dividing neoder

Note:
In the reference pulse mode, when set the number of actual position pulse, consider if pulse input

multiplication function is selected besides electronic gear ratio.
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4.2.7 Using Contact Input Speed Control

The contact input speed control function provides easy-to-use speed control. It allows the user to initially set three

different motor speeds in user constants, select one of the speeds externally by contact input and run the motor.

Servo drive
/P-CON S 1CN A1
Contact input  /PCL J— 1CN-16
INCL J— 1CN-17
SPEED1
SPEED2
The motor is operated
No external speed setting device SPEED3 at the speed sgt in the
or pulse generator is required. user constant.

[ Use the contact input speed control function

To use the contact input speed control function, perform Steps 1 to 3

1. Set Pn41 parameter correctly ,to enable contact input control function

Para. No. Description Setting range Default Application

Speed, Torque and Position
Pn041 Control mode 0~13 0

Control

If the contact input speed control function is used, the contents of the input signals shown below will be changed.

Pn04 Setting Meaning Possible Input Signal meaning
0, 1, 2, 7, Does not use the /P-CON (CN1-11) « Switch between P control and PI control.
8, 9, 10, 11, contact input *Switch between control modes
12, 13 speed control eswitch zero clamp status between valid/
function. invalid

« Switch INHIBIT between valid and invalid

echange step output

/PCL (CN1-16) «forward external current limit input

« looking for reference point forwardly

INCL (CN1-17) ereverse external current limit input

« looking for reference point reversely

3, 4, 5, 6 Uses the contact /P-CON /PCL /INCL Speed Setting
input speed control | Direction 0 0 Control modes switch
function. of rotation 0 1 SPEED1(Pn038)
0:Forward 1 1 SPEED2(Pn039)
1:Reverse 1 0 SPEED3(Pn040)
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2. Set three motor speeds in the following user constants.

Pn038 SPEED1 Unit: Setting Range: Default: Speed control
1st Speed (Contact r/min 0~2500 100
Input Speed Control)

Pn039 SPEED2 Unit: Setting Default: Speed control
2nd Speed (Contact r/min Range: 200
Input Speed Control) 0~2500

Pn040 SPEED3 Unit: Setting Default: Speed control
3rd Speed (Contact r/min Range: 300
Input Speed Control) 0~2500

Use these parameters to set motor speeds when the contact input speed control function is used. If a value higher
than the maximum speed is set, the maximum speed value is used.
Speed selection input signals /PCL (1CN-16) and /NCL (1CN-17), and rotation direction selection signal /P-CON

(1CN-11) enable the motor to run at the preset speeds.

3. Set the soft start time.

Para. No. Name Unit Setting range default
Pn019 Soft Start Time (Acceleration) ms 0~10000 0
Pn020 Soft Start Time ((Deceleration) ms 0~10000 0

In the Servodrive, a speed reference is multiplied by the preset acceleration or deceleration value to provide
speed control.

When a progressive speed reference is input or contact input speed control is used, smooth speed control can be
performed. (For normal speed control, set “0” in each parameter.)

Set the following value in each parameter.

[l Pn019: Time interval from the time the motor starts until it reaches 1000r/min.

[ Pn020: Time interval from the time the motor is running at 1000r/min. until it stops

Operating by Contact Input Speed Control Function

I N

Speed reference

/)
/
/
a
’
s

“Pn019

1000r/min

Servo contact
input speed

reference . 1000r/min

N
I
I
1
R
I

I

1

I

I

I

I

iPnOZO
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Jj Start / Stop

Select the speed by using following input signals:

—> Input /PCL 1CN-16

Speed Selection 1

(Forward External Torque Limit Input) | and Position Control

For Speed/Torque Control

—>Input /NCL 1CN-17

Speed Selection 2

(Reverse External Torque Limit Input) and Position Control

For Speed/Torque Control

When Contact Input Speed Control is used and Pn041=3,4,5,6,/PLC,/NLC are specified as internal speed

selection. When Pn041=12 under parameter reference position control mode, /PCL and /NCL are specified as

switches to look for the reference point. Besides mentioned above, Input signals are used as external torque limit

input.
Contact Signal Parameter Selected Speed
/P-CON /PCL /NCL 3 Stopped by internal
speed reference 0
- 0 0 4 Analog speed reference
input (V-REF)
5 Pulse reference input
(position control)
6 Analog torque reference
input (T-REF)
Direction of rotation 0 1 Commonto 3, 4,5 | SPEED1(Pn038)
0:Forward rotation 1 1 and 6 SPEED2(Pn039)
1:Reverse rotation 1 0 SPEED3(Pn040)

Note: 1) 0: OFF (High level). 1: ON (LOW level)

2) “—” means not used.

[l Rotation direction selection

Input signal /P-CON is used to specify the direction of motor rotation.

- Input /P-CON CN1-11

Proportional Control, etc.

For Speed/Torque Control and Position Control

*When Contact Input Speed Control is used:

Use input signal /P-CON to specify the direction of motor rotation.

/P-CON

0: OFF

Forward rotation

1: ON

Reverse rotation

*Modes Other Than Contact Input Speed Control:

/P-CON signal is used for proportional control, zero-clamp and torque/speed control changeover.
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l example for contact input speed control operation

The figure below illustrates an example of operation in contact input speed control mode.

Using the soft start function reduces physical shock at speed changeover. Pn041=3.

Motor speed

3rd speed Set acceleration and deceleration
value in Pn019. Pn020 (soft start
time).

+SPEED3 —

+SPEED2|

+SPEED1—

Stopped
0 pp

-SPEED1 [

-SPEED2|

-SPEED3 | _

|
|
0N N OFF ,OFF 1 OFF , OFF | OFF

4.2.8 Using Torque Control

The Servodrive can provide the following torque control:
e Level 1: To restrict the maximum output torque to protect the machine or workpiece (internal Torque restriction)
(refer to 4.1.3)

Level 2: To restrict torque after the motor moves the machine to a specified position (external Torque
restriction) (refer to 4.1.3)
e Level 3: To always control output torque, not speed

Level 4: To switch between torque control and other control

This section describes how to use levels 3 and 4 of the torque control function.

] Selecting Torque control

Use the following parameter to select level 3 or level 4 torque control.

Para. No. Name Setting range Default Description

For Speed/Torque Control
Pn041 Control Mode Selection 0~13 0
and position Control

A motor torque reference value is externally input into the Servodrive to control torque.
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Pn041 Control Mode
2 Torque Control( analog reference)
This is a dedicated torque control mode. )
Servo drive
* A torque reference is input from T-REF (1CN- Analog voltage
21) speed limit
. reference input
* /P-CON is not used VAEE 1N -1
Analog voltage
* Speed reference input V-REF (1CN-19) can be fﬁ;‘j}‘f reference
used as speed limit when Pn007 is set to be 1. TREE 1§ e
* Parameter Pn042 can be used for maximum
speed control.
6 Speed control(Contact reference )<->Torque
control (analog reference)
Torque control and speed control can be
switched.
Servo dri
« /PCL (1CN-16) and /NCL (1CN-17) are used to Analog voltage _ 2€TY0 €TV
Forque reference
switch between torque control and speed control. ?_F;“E‘F
Note: In this status, /PCL(1CN-16) and 1N
/NCL(1CN-17) could no longer be used as
external torque limit output. i speegp_CON 1EH-11
/P-CON | /PCL | INCL Rl R
- 0 0 Analog
reference e
control
0: forward | O 1 SPEED1
rotation 1 1 SPEED2
1: reverse | 1 0 SPEED3
rotation
8 Position control (pulse reference) <-> Torque Analog voltage _ Servo drive
control (Analog reference) .‘ﬁ;“uﬁe reference
T-REF
* Use /P-CON(1CN-11) to switch between ton
Position control (pulse reference) and Torque
Position PULS 10025
control (Analog reference) ’efe’e”CeSIGN
— 1CN-27
1CN-11  OFF: position control
Switchil |
ON: torque control mode contre TN
/P-CON
9 Torque control(Analog reference)<-> Servo drive
Speed Reference (analog reference) Speed reference
" VREF | 1CN-19
Switch between Torque control(Analog reference)and Torque reference .\ ,,
T-REF
Speed Reference (analog reference) Speed ref [ Torque ref.
* Inputs speed reference or speed limit from V-REF(1CN- /P-CON 1CN -1
19)
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* T-REF (1CN-21) inputs a torque reference, torque feed-forward reference or torque limit value
depending on the control mode used.

« /P-CON (1CN-11) is used to switch between torque control and speed control.

1CN-11 OFF: torque control ;ON: speed control

In the Torque Control mode (/P-CON is OFF):

* T-REF reference controls torque.

* V-REF can be used to limit motor speed. (when Pn007=1) V-REF voltage (+) limits motor speed
during forward or reverse rotation.

*Parameter Pn042 can be used to limit the maximum motor speed.

In the Speed Control mode (/P-CON is ON):

* Values of parameter Pn010 and Pn011 are determined as following:

Parameter Speed input reference | Torque input reference | Remarks
Pn010 | Pn011 | V-REF(1CN-19) T-REF(1CN-21)
0 0 Simple speed control
Speed reference Not use
- 1 Speed control with torque feed-forward Any value can be set in
Pn010; refer to 4.2.9 for
details
Speed reference | Torque feed-forward
1 0 Speed control with torque limit by analog Refer to 4.2.10 for details
voltage reference
Speed reference | Torque limit value

B Input signal

The following input signals perform torque control.

Servo drive

1C N -21

Torque referende T-REF 2 Torque reference
input P I
(analog voltage| §6 v 10N -22
input) I
V-REF 10N -19 Speed
Speed limit input reference
(analog voltage P
input) 56 Y 10N -20 2
v

¢ P Represents twisted-pair cables

Torque reference input:

— Input T-REF 1CN- 21

Torque Reference Input

— Input SG 1CN-22

Signal Ground for Torque Reference Input

These signals are used when torque control is selected.
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Motor torque is controlled so that it is proportional to the input voltage between T-REF and SG.

Standard setting

300
Reference torque (%2007
100
42 -8 -4 | |
P ! 0 4 8 12
Standard setting Input voltage(V)
Set the slope in Pn-031
— =200
=300
Para. No. Name Unit Range Default
Pn 031 Torque reference gain 0.1v/100% 10-100 30

Set the voltage range of torque reference input signal T-REF (1CN-21). Check and set the output status of host
controller and external circuit.

For example: Set Pn031=30,

+3 V input — Rated torque in forward direction

+9 V input — 300% of rated torque in forward direction

-0.3 Vinput — 10% of rated torque in reverse direction

Example of Input Circuit: (See the figure below)

Servo drive
470 Q@ 1/2W or more
+2V
T-REF
1 2K Q D 10N 21
P
56
Q1N 22
Speed limit input:
— Input V-REF 1CN-19 Speed Reference Input (or Speed Limit Input)
— Input SG 1CN-20 Signal Ground for Speed Reference Input

Motor speed is controlled so that it is proportional to the input voltage between V-REF and SG.
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Standard setting:

Reference

speed 3000

2000
(r/min)

1000

Standard settin

|

5 10
Input voltage(V)
0

Set the slope in Pn-012
-2000

3000

For example: Set Pn012=250, then

+6 V input — 1500 r/min in forward direction
+1 V input — 250 r/min in forward direction
=3 V input — 750 r/min in reverse direction

Parameter Pn012 can be used to change the voltage input range

Example of Input Circuit (see the following figure):

« For noise control, always use twisted pair cables.

. (This is also applicable to speed restriction.)

Servo drive
470 Q (1/2W) or more
3
1OV— 2K Q 2 V-REF
1 About 40K Q
. 56
N
ov

Speed limit function of torque control could be realized by set the

following parameter with two modes available.

Para. No. Description Setting range Default Function
0: no analog speed limit 0~1 0 o
Pn007 For speed/torque limit
1:with analog speed limit
Internal speed limit
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Set Pn007=0, there’s no external analog speed limit with only internal speed limit available. Set Pn042 it sets

internal limit value of motor speed in torque control mode.

Setting
Para. No. Description Unit Default Function
range

Speed limit in torque
Pn042 r/min 1-2500 2500 For speed/torque control
control mode

External speed limit
Set Pn007=1 to use external speed limit
Use Speed reference V-REF analog as external speed limit output. Usually, value of V-REF should be smaller

than Pn042 max. speed limit to entitle the external speed limit meaningful.

- . Setting .
Para. No. Description Unit Default Function
range
Speed reference
Pn012 ) ) (r/min)/V 0~2500 150 For Speed/torque control
input gain

According to status of host controller and external circuit, use Pn012 to set speed reference input gain and
determine external limit value. Principle of Speed Restriction:

When the speed exceeds the speed Motor speed

limit, negative feedback of torque
proportional to the difference between
the current speed and the limit speed is
performed to return the speed to within
the normal speed range. Therefore, the Spéed limit range

actual motor speed limit value has a certain range depending on

the load conditions. V_REF

429 Using Torque Feed-forward

Function

For speed control (analog reference) only.

The torque feed-forward function reduces positioning time. It differentiates a speed reference at the host controller
to generate a torque feed-forward reference, and then sends this torque feed-forward reference and the speed
reference to the SERVODRIVE.

Too high a torque feed-forward value will result in overshoot or undershoot. To prevent this, set the optimum
value while observing system response.

Connect a speed reference signal line and torque feed-forward reference signal line from the host controller to V-
REF (1CN-19, 20) and T-REF (1CN-21, 22) respectively.
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_Host controller Servo drive

T-REF
Position [P0tz v 21013 Current
reference |~ ! - b_‘ ! F: + loo

Intergration
Pn014

Servo motor

Speed loop

T PG
ruse

Encoder

Kp: Position loop gain
Kff: Feed-forward gain

] How to Use Torque Feed-forward Function

To use the torque feed-forward function, set the following memory switch to 1.

Para. No. Description Setting range | Default
PRO11 0: Does not use Torque Feed-forward Function 0~1 0
n
1: Use Torque Feed-forward Function

This function cannot be used with the function for torque restriction by analog voltage reference.
To use the torque feed-forward function, input a speed reference to the V-REF terminal and a torque feed-forward
reference to the T-REF terminal.

The host controller must generate a torque feed-forward reference.
B Setting:

The value of torque feed-forward value is determined by Pn031 (set according to Host controller)
The factory setting is Pn031 = 30. If, for example, the torque feed-forward value is £3 V, torque is restricted to
+100% (rated torque).

Para. No. Description Unit Setting range Default

Pn031 Torque Reference gain 0.1v/100% 10~100 30

4.2.10 Using Torque Restriction by Analog Voltage Reference

For speed control (analog reference Pn041=9) only.

This function restricts torque by assigning the T-REF terminal (1CN-21, 1CN-22) a torque limit value in terms of
analog voltage. Since torque reference input terminal T-REF is used as an input terminal, this function cannot be
used for torque control. When /PCL signal (1CN-16) is ON, the forward torque is under restriction. When /NCL

(1CN-17) is ON, the reverse torque is restricted.
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/PCL

INCL

Torque
Limit value

Speed
reference

4’4‘ Pn031

,

Pn026
Torque limit value

Y Pno28
&« .
Speed loop UPCLON)
gain(Pn013) —> Torque
reference
Intergration ™%
(Pn014) Pn029 X
(INCL:ON) Pno27

Torque limit value

t——————————— Speed feedback

l How to Use Torque Restriction by Analog Voltage Reference

To use this torque restriction function, set the following memory switch to 1 to enable analog voltage reference as

external torque limit.

1: torque feed-forward function enabled

Para. No. Function Setting range Default
0: External torque limit restriction prohibited 0~1 0
analog voltage reference
Pn010 ( 9 9 )
1: External torque limit restriction enabled
(analog voltage reference)
Besides, set Pn011=0, torque feed-forward function is disenabled.
Para. No. Description Setting range | Default
0: torque feed-forward function prohibited 0~1 0
Pn011

To use this function, input a speed reference to the V-REF terminal and a torque limit value to the T-REF terminal.

According to /PCL and /NCL status, set forward and reverse rotation torque limit respectively.

Refer to the following table for details,

Signal | Status . .
Input voltage Description Setting
name
ON 1CN-16:"L” level | Set torque limit on forward rotation Limit value: T-REF value
/PCL OFF Doesn'’t set torque limit on forward rotation
1CN-16:" H” level
Normal run
ON . . -
1CN-17:"L” level | Set torque limit on reverse rotation Limit value: T-REF value
INCL o .
OFF Doesn't set torque limit on reverse rotation
1CN-17"H” level
Normal run
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B Setting
Set torque reference gain in parameter Pn031
Para. No. Description Unit Setting range | Default
Pn031 Torque reference gain | 0.1V/100% 10~100 30

4.2.11 Using the Reference Pulse Inhibit Function (INHIBIT)

This function causes the Servo drive to stop counting input reference pulses in position control mode. While this

function is being used, the motor remains in servo locked (clamped) status.

The /P-CON signal is used to enable or prohibit this function.

Pulse reference ——»

OFF

Deviation
Counter -

Pulse
Feedback
/P-CON
/P-CON (/INHIBIT)
(/INHIBIT) )
] How to Use Reference Pulse Inhibit Function: INHIBIT
To use the INHIBIT function, set parameters as follows.
. Setting .
Para. No. Description Default Function
range
Pn041 Control Mode Selection 0~13 0 For speed/torque and position control
Pn041 Control mode
11 Position control (reference pulse <-

>pulse prohibited)

position control with pulse inhibit function

-/P-CON (1CN-11) signal is used to

enable or prohibit the INHIBIT function.

1CN-11: ON pulse inhibit enabled
OFF pulse inhibit prohibited

Servo drive

Pulse PULS
reference

Switching the status
of pulse inhibit

/P-CON

1CN-25

1CN-27

10N -11
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[l Relationship between INHIBIT Signal and Reference Pulse

INHIBIT signal
(/P-CON>D

ON OFF ON

R )

>

t1,t2>=0.5m s
Input reference pulses are not

counted during this period

] How to use /P-CON signal

Servo drive

Switching between PI/P control

Switching between zero-clamp
enable mode and zero-clamp
prohibited mode

Switching between

AN

/P-CON INHIBITenable mode and
INHIBIT prohibited mode
Switching the control mode
Changing the direction of
rotation
Step changing signal

Setting of Pn041 Meaning of /P-CON
0, 1 Switching between P control and Pl control
2 (not used)
3, 4,5, 6 Switching the direction of rotation when contact input speed control mode is
selected.
7, 8 9 Switching the control mode

10 Switching between zero-clamp enabled mode and zero-clamp prohibited mode

11 Switching between INHIBIT enabled mode and INHIBIT prohibited mode

12 Step changing signal

13 (Not used)
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4.3 Setting up the parameter

4.3.1 Setting the Jog Speed

Use the following parameter to set or modify a motor speed

Para. No. Name and description Unit Setting range Default

Pn037 JOG speed r/min 0~2500 500

If a value higher than the maximum speed is set, the maximum speed value is used.

This parameter is used to set a motor speed when the motor is operated using a Digital Operator. Refer to 5.2.3 for

details.

4.3.2 Selecting the control modes

Select different control modes by setting following parameters.

[2]torque control  (analog reference)

[3]speed control (1/O contact reference ) €% speed control (Zero reference)
[4]speed control (1/O contact reference ) € speed control (analog reference)
[5]speed control (1/O contact reference ) € Position control (Pulse reference )
[6]speed control (1/O contact reference ) € torque control (analog reference)
[7]Position control  (Pulse reference ) <« speed control (analog reference)
[8]Position control  (Pulse reference ) <% torque control (analog reference)
[9]torque control  (analog reference) <4 speed control (analog reference)
[10]speed control (analog reference) €4—» Zero-clamp control

[11]Position control (Pulse reference )< Position control (pulse inhibited)
[12]Position control (parameter reference )

[13]speed control (parameter reference )

Para. Name and description Setting | Default
No. range

Pn [O]speed control (analog reference) 0~13 0

041 [1]Position control  (pulse array reference)

[ Control mode introduction

Control modes mentioned above are described as follows:

[O]speed control (analog reference)

Speed control mode used for analog voltage reference input. Please refer to 4.2.1 Speed reference

[1]position control (pulse array reference)

Position control mode for pulse array input reference. Please refer to 4.2.2 Position reference

[2]Torque control (analog reference )

Torque control mode for analog voltage input reference. Please refer to 4.4.8 Torque control
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[3]speed control  (1/O contact reference ) <4 speed control (zero reference)

Control mode for internally set speed selection and zero reference. Please refer to 4.2.7%Internally set speed
selection”

[4]speed control  (1/O contact reference ) <% speed control (analog reference )

Mode that could switch contact reference speed control and analog voltage reference speed control. When
signal /PCL and /NCL are OFF (H level) , the analog reference speed control is enabled.Please refer to 4.2.7”
internally set speed selection”.

[5]speed control  (1/O contact reference ) <4 position control (pulse instruction)

Mode that could switch between contact reference speed control and pulse train reference position control.
When signal /PCL and /NCL are OFF (H level) , pulse train reference position control is enabled. Please refer to
4.2.7" Internally set speed selection”

[6]speed control  (1/O contact reference ) <« torque control (analog reference )

Mode that could switch between contact reference speed control and analog voltage input torque control. When
/PCL and /NCL signals are OFF (H level) , Analog voltage reference torque control is enabled. Please refer to
4.2.7 7 Internally set speed selection”

[7]position control (pulse reference) <%  speed control (analog reference )

Mode that could switch between position control and speed control by /P-CON signal

[8]position control (Pulse reference) <4— torque control (analog reference )

Mode that could switch between position control and torque control by /P-CON signal

[9ltorque control (analog reference ) <4——»speed control (analog reference )

Mode that could switch between torque control and speed control by /P-CON signal

Please refer to 4.2.8 Torque control

[10]speed control (analog reference ) <«— zero-clamp control

Speed control mode that allow zero clamp function setting when servo drive stops. Zero clamp acts after P-CON
signal is "TON” (L level) . Please refer to 4.4.3” zero clamp”.

[11]position control (pulse reference) <«—» position control (pulse prohibit)

Position control mode that use /P-CON signal to stop reference pulse stop (prohibit). Please refer to 4.2.11”
reference pulse inhibits function”

[12]position control (parameter reference )

Servodrive could perform position control without host controller. Please refer to 4.2.5 contact control

[13]speed control (parameter reference )

Servodrive performs according to the speed and rotation direction set by Pn048 and Pn049, please refer to 4.2.1.

Meanings of some parameters under various control modes are as follows
Pn041 | Control mode

0 Speed control mode (analog reference)

Servo drive

common speed control
Analog voltage
o \/o _ H speed reference
V-REF(1CN-19) inputs speed reference in"putv_REF
+ /P-CON(CN1-11) signal is used to switch between P
control and PI control
1CN-11: OFF PI control

ON P control

1CN-19

P1/P control
/P-CON

1CN -1
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1 Position control mode (pulse train reference)
Common position reference _
Servo drive
/P-CON (1CN-11) is used to switch between P control and
PI control Position PULS | 4cy 45
reference
1CN-11: ON “L” level P control SN qona
OFF “H” level PI control Switching between
P/PI control 10N 11
IP-CON
2 Torque control (analog reference)
Exclusive for torque control
* Inputs torque reference from T-REF(1CN-21) Servo drive
Analog voltage speed
* Does not use /P-CON limit reference input
V-REF
*When Pn007 is set to be 1 and speed reference inputs V- N9
REF (1CN-19). It could be used as maximum external speed Analog voltage
o torque reference 1N 21
limit. input T-REF
« Set user constant Pn042 value as internal maximum speed
limit.
3 Speed control (Contact reference<->zero reference)
Switching speed control between contact reference and zero
reference
«Switching internally set speed by /P-CON(1CN-
11),/PCL(1CN-16) and /NCL(1CN-17) Serve drive
/P-CON /PCL | INCL Speed Rotation direction|
— 0 0 Zero Seilecﬁg)_'éo Wl 1en-t
Speed Internally  pcL 1N
set speed -
0:Forward 0 1 SPEED selection
; — MCL ey
rotation 1
1:Reverse 1 1 SPEED
rotation 2
1 0 SPEED
3
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Speed control mode (contact reference<->analog reference)
Switching between contact control and analog reference
control

* Inputs analog from V-REF(1CN-19)

+ Select control mold and internal speed by /PCL(1CN-16) Servo drive
and /NCL(1CN-17) Speed reference| 16 N -1
/P-CON | /PCL | /NCL Imema”yV'R,EPF_CON i
P/PI 0 0 Analog speed setspeed  /PCL | 40y 1o
control reference control ;eefl‘:zrcetrocr:e NCL | 4oy
switching
0:Forward | O 1 SPEED1
rotation 1 1 SPEED2
1:Reverse | 1 0 SPEED3
rotation
Speed control (contact reference) <->Position control (Pulse
reference)
Switching position control between contact reference and
pulse reference
» Select control mode or internal speed by /PCL(1CN-16) Servo drive
and /NCL(1CN-17) —PULS 1 genas
/P-CON | /PCL | /NCL Positon_SIGN_{ 1y 27
P/PI 0 0 Speed control PLON | 1oy 41
control (pulse reference) Lf;‘s;';a”y PCL | 10n-t5
switching selection. NCL | 40y 5
0:Forward | O 1 SPEED1
rotation 1 1 SPEED2
1:Reverse | 1 0 SPEED3
rotation
Speed control (contact reference) <-> Torque control (analog
reference)
Switching between Speed control (contact reference) and
Torque control (analog reference) Servo drive
« Select control mode or internal speed by using /PCL(1CN- Qr;ghzgr\é?g;%ece
16) and /NCL(1CN-17) signals input T-REF Ten-at
Note: /PCL(1CN-16) and /NCL(1CN-17) can not use as
external torque output any more in torque control herein |ntemauylp-¢ 10N -1
/P-CON | /PCL | /NCL iﬁfli‘fiﬁ 10N -1
— 0 0 Analog reference e L
Torque control
0:Forward | O 1 SPEED1
rotation 1 1 SPEED2
1:Reverse | 1 0 SPEED3

ESTUN 68




EDB series AC servo system

rotation | | |
7 Position control (Pulse reference) <->Speed control (analog
reference) Servo drive
* Inputs speed reference from V-REF(1CN-19) GW 1N 19
» Switching control modes by using /P-CON(1CN-11) 1CN-
11: OFF position control (pulse reference) postion ] 10128
ON speed control (analog reference) e S o
Note: In this position control and speed control, /P- SW“°2‘§§:S°/";‘;'ON N1

CON(1CN-11) is no longer used to switch between P control

and PI control

8 Position control (Pulse reference) <->Torque control(analog
f ) Servo drive
reference
Analog voltage
« Switching Position control  (Pulse reference) and Torque e e | ey

control (analog reference) by using /P-CON (1CN-11)
1CN-11  OFF: Position control Position

reference g|gN

PULS 1CN-25

1CN-27
ON: torque control

Switching control 1N

modes pcoN
9 Torque control (analog reference) <-> Speed control (analog Speed reference Servo drive
reference) — VREF__qewa
Switching between Torque control (analog reference ) and T°rq”_|‘? é‘?irence

Speed control (analog reference) 1N

Speed reference
+ Inputs speed reference or speed limit value from V-  forqueswitching |

/P-CON
REF(1CN-19)

* Inputs torque reference, torque feed-forward reference and torque limit from T-REF (1CN-21).

» Switches torque control and speed control by /P-CON(1CN-11)
1CN-11 OFF: torque control; ON: speed control
In torque control mode (when /P-CON is OFF)
* Perform torque control according to T-REF reference.
« Offer speed limit according to V-REF. (when Pn007=1) , determine rotation direction speed by
referring voltage V-REF absolute value
« Limit max. speed by using Pn042.
In speed control mode (when /P-CON is ON)

*Set Pn010 and Pn011 value as follows

Parameter Speed input | Torque input reference | Remarks
reference T-REF(1CN-21)
Pn010 Pn011 V-REF(1CN-19)
0 0 Simple speed control
Speed reference | Does not use
— 1 Speed control with torque feed- forward function | Set Pn010 to any
value, refer to
4.2.9
Speed reference | Torque feed - forward
1 0 Give torque limit speed control by analog | Refere to 4.2.10
voltage reference
Speed reference | Torque limit value
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10 Speed control (Analog reference<->zero clamp)

Speed control mode with zero clamp function Servo drive
Analog voltage
speed reference
input V-REF 16N 19

-inputs speed reference from V-REF(1CN-19)

-Select zero clamp functions by using /P-CON (1CN- Zero

i clampilp'CON 10N -1
11) signal switch

1CN-11: ON zero clamp enabled

OFF zero clamp prohibited Zero clamp acts when meet following

items:
1: /P-CON is ON
2: Motor speed is under Pn033 preset
value
11 Position control (pulse reference<->pulse prohibited)
Position control with pulse prohibit function Servo drive
-Switching between pulse prohibit /P-CON (1CN-11) PULS
position ] 16N 28
enabled or not reforence S N
1CN-11: ON Pulse prohibit enabled Ten-
Pulse prohibit
OFF Pulse prohibit disenabled function switch | 10
/P-CON
12 Position control( parameter reference)
S .
If Pn051=1, /P-CON(1CN-11) is used as step e
Step_changlng
changing signal input % AN -
‘Use /PCL(1CN-16) and /NCL(1CN-17) to look for PCL | 10N
Looking for
reference point EIe INCL | yg 4

13 Speed control( parameter reference)

Motor rotates according to parameter preset speed
and status

-/P-CON input invalid
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4.4 Setting Stop Mode
4.4.1 Adjusting Offset

[l Why Does not the Motor Stop?”

When 0V is specified as reference voltage for speed/torque control (analog reference), the motor may rotate at a
very slow speed and fail to stop. This happens when reference voltage from the host controller or external circuit

has a slight offset (equal to reference offset) (in mV units). If this offset is adjusted to 0 V, the motor will stop.

Reference | Offset Reference ,
voltage voltage | Offset is
ﬁ corrected by the
servodrive
Reference Reference
speed speed
Offset adjustment ’

l Adjusting the Reference Offset

The following two methods can be used to adjust the reference offset to 0 V.

Automatic adjustment of reference offset Reference offset is automatically adjusted to 0 V.

Manual adjustment of reference offset Reference offset can be intentionally set to a specified value.

Please refer to 5.2.4 “automatic adjustment of speed reference offset” and 5.2.5 “manual adjustment of speed

reference offset” for detailed procedures.

Note: If a position control loop is formed in the host controller, do not use automatic adjustment and

always use manual adjustment.

4.4.2 Using Dynamic Brake

To stop the servomotor by applying dynamic brake (DB), set desired values in the following memory switch. If

dynamic brake is not used, the servomotor will stop naturally due to machine friction.
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Para.No. | Description Setting range | Default

Operation to Be Performed When Motor Stops After
Pn004 0~5 0
Servo is Turned OFF

Para.No. | Meaning

[0] Stops the motor by dynamic brake and release after motor stops

[1] Coast to a stop

[2] Performs DB when S-off; apply plug braking when overtravel, S-off after motor stops

Pn004 [3] Motor coasts to stop when S-off, apply plug braking when overtravel, S-off after motor stops
[4] Performs DB when S-off, apply plug braking when overtravel, zero clamp after motor stops

[5] Motor coasts to stop when S-off, apply plug braking when overtravel ,zero clamp after

motor stops

The Servodrive enters servo OFF status when:
» Servo ON input signal (/S-ON, 1CN-10) is turned OFF
» Servo alarm arises

* Power is turned OFF

Note:
Dynamic brake is a performance that forces motor to stop. Don’t use Power ON/OFF or Servo ON signal
(/S-ON) to stop and restart servo motor frequently. Otherwise service life of internal elements of servo

drive will be shortened.

Dynamic brake (DB) Servo drive Servo motor
One of the general methods to cause a motor sudden stop. C)
“Dynamic brake” suddenly stops a servomotor by shorting its

electrical circuit.

This dynamic brake circuit is incorporated in the servodrive.

4.4.3 Using Zero-Clamp

The zero-clamp function is used for a system in which the host controller does not form a position loop by speed
reference input. In other words, this function is used to cause the motor to stop and enter a servo locked status
when the input voltage of speed reference V-REF is not 0 V. When the zero-clamp function is turned ON, an
internal position loop is temporarily formed, causing the motor to be clamped within one pulse. Even if the motor
is forcibly rotated by external force, it returns to the zero-clamp position.

Speed reference less than Pn031 setting is ingored

V-REF

Host controller /P-CON Servo

drive
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B Setting

Set the Pn041 to 10 and select speed control(analog reference)—zero clamp control so that input signal /P-CON

can be used to enable or disable the zero-clamp function.

Pn041 Control mode selection

10 Speed control (Analog reference<->zero clamp) Servo drive

This speed control allows the zero-clamp function to Speed reference
be set when the motor stops. V-REF

‘D A speed reference is input from V-REF(1CN-19).
/P-CON (1CN-11) is used to turn the zero-clamp

function ON or OFF. Zero-  /P-CON | 1o -1
clamp

1CN-19

1CN-11: ON Turns zero-clamp function ON

OFF Turns zero-clamp function OFF Zero-clamp is performed when the
following two conditions are met:
1:/P-CON is ON

2:Motor speed is below the value set Pn033

— input /P-CON 1CN- 11 Proportional Control, etc.

The following table shows zero clamp status when /P-CON is turned ON and OFF.

Statu

Signal Input le Description

s
ON 1CN-11: “L’level Zero-clamp function is ON

/P-CON

OFF 1CN-11: “H’level Zero-clamp function is OFF
Para. No. Name and description Unit Setting range Default
Pn033 Zero-clamp speed r/min 0~2500 10

If zero-clamp speed control is selected, set the motor speed level at which zero-clamp is to be performed. If a

value higher than the maximum motor speed is set, the maximum speed value is used.

Conditions for Zero-clamp

Zero-clamp is performed when all the following conditions are met:
« Zero-clamp speed control is selected (Parameter Pn041=10).

+ /P-CON (1CN-11) is turned ON (0 V).

* Motor speed drops below the preset value.

Speed “V-REF ” Speed reference
A

Preset value for I IR N SE. SN
zero-clamp

>
Time

OFF ON

“/P-CON ” input

Zero-clamp being
performed
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4.4 .4 Using Holding Brake

Holding brake is useful when a servo drive is used to control a vertical axis. A servomotor with brake prevents the

movable part from dropping due to gravitation when the system power is turned OFF.

Servodrive brake interlock outputs (/BK) signals to control if the holding brake function is turned on or notin a

servomotor with brake.

@ Vertical axis
Servo motor

\(olding brake

Prevents movable part
from shifting due to
gravitation when power
is turned OFF

@ Axis with external force applied

Servo motor
External force

—»
Prevent movable part form
shifting due to external
force when power is turned
OFF

Before connection please make sure the servo motor is detached with the machine and confirm the performance

of servomotor and holding brake action. If both works normal, then connect the servomotor and machine and

test.

[ Connecting example

Use Servodrive contact output-signal /BK and brake power supply to form a brake ON/OFF circuit. An example of

standard wiring is shown below.

Servo drive

Servo motor with brake

Power supply

A

I I
N v

Pps<c

+14V

BK-RY

—
‘AC DC‘UV

BK-RY: Brake control relay
1C N -*: Number of terminals allocated by Pn053/P n054/P n

ESTUN
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— Output  /BK Brake Interlock Output For Speed, Torque and Position Control

This output signal controls the brake when a motor with brake is used. This signal terminal need not be connected

when a motor without brake is used.

ON: “L” level Releases the brake.
OFF: “H” level Applies the brake.

Set the following parameter to specify the 1CN pin to which the BK signal is output.

Para. No. Name and description Setting range Default
Pn053 Select output signals 1CN-7,8 functions 0~4 0
Pn054 Select output signals 1CN-1,2 functions 0~4 1
Pn055 Select output signals 1CN-5,6 functions 0~4 2

Pn053=4 1CN-7,8

BK / _ |Pn054=4 10N-1,2

Brake interlock

output
Pn055=4 1CN-5,6

Output signals

Pn053, Pn054 and Pn055 signal functions are shown as follows:
0 /COIN(/V-CMP) output

/ITGON complete position detection output

/S-RDY servo ready output

/CLT torque limit output

AW N[~

/BR brake interlock output

Related parameters:

Para. . Unit Setting
Name and description Default
No. range
Time delay from servo ON signal till Servo
Pn043 ms 0-2000 0
actually ON

Time delay from the time a brake signal is
Pn044 10ms 0~500 0
output until servo OFF status occurs

Speed level for brake signal output during
Pn045 r/min 10~100 100
operation
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Time delay from brake signal until servo
Pn046 OFF 10ms 10~100 50

[l Brake ON and OFF Timing

If the machine moves slightly due to gravity when the brake is applied, set the following parameter to adjust brake
ON timing:

Para. No. Name and description Unit Setting range Default
Time delay from servo ON signal till Servo
Pn043 ms 0-2000 0
actually ON

Time delay from the time a brake signal is
Pn044 10ms 0~500 0
output until servo OFF status occurs

This parameter is used to set output timing of brake control signal /BK and servo OFF operation (motor output

stop) when servomotor with brake is used.

/S-ON input (1€ N -10) SevoON | Servo OFF L ServoON

Release brake Brake Release brake
/BK output

Motor is ON

Motor is ON

Motor is OFF

|

Servo ON operation <> >

(Motor ON status) Basic delay time Pn044  S-ON delay time Pn043

For brake ON timing during motor operation, use Pn045 and Pn046.

Note:
When alarm triggers, motor will instantly turn OFF. Due to gravity and other reasons, machine might

move until brake stops.
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B Setting

Set the following parameters to adjust brake ON timing so that holding brake is applied when the motor stops.

Para. No. Name and description Unit Setting range Default

Speed Level at which Brake Signal Is Output
Pn045 R/min 10~100 100
during Motor Operation

Output Timing of Brake Signal during
Pn046 10ms 10~100 50
Motor Operation

Servo OFF
Power OFF by /S-ON input (1C N - Servo ON
10) oralarm occurrence
Stop by dynamic brake or
coasting to a stop
Motor speed
(rimin)
Pn045
Release brake Holding brake
/BK output |
S
Pno4s |

Pn045 and Pn046 are used for servomotors with brake. Use these parameters to set brake timing used when the

servo is turned OFF by input signal /S-ON\ or alarm occurrence during motor rotation.

Brakes for servomotors are designed as holding brakes. Therefore, brake ON timing when the motor stops must
be appropriate. And after this period of time, motor rotating speed will no longer affect the brake performance.

Adjust the parameter settings while observing machine operation.

Conditions for /BK signal output during motor operation: (The circuit is opened in either of the following situations.)
1. Motor speed drops below the value set in Pn045 after servo OFF occurs.
2. The time set in Pn046 has elapsed since servo OFF occurred.

If a value higher than the maximum speed is set, the maximum speed value is used.
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4.5 Forming a Protective Sequence

4.5.1 Using Servo Alarm Output and Alarm Code Output
l Basic Wiring for Alarm Output Signals

Servo drive /O Power
supply
1CN
Photocoupler Output Per —PZ IVTOV
output: 4 ALM +
Maximum operation voltage Hw—‘
50mA max

DC30V 3 ALM -
Maximum output current:
DCO50mA

Provide an external +24V 1/O power supply separately. There is no DC power available from servo drive for
output signals

Output — ALM+ 1CN-4 Servo alarm output

Output — ALM- 1CN-3 Signal Ground for Servo Alarm Output

Signal ALM is output when the Servo drive detects an alarm.

Servo drive

Alarm
detection P ALM output

Turns the main circuit
power OFF

Design the external circuit so that the main circuit power to the servo drive is turned OFF by this alarm output

signal.
. Statu .
Signal Output voltage Description
s
ON 1CN-4: “L’level Normal state
ALM
OFF 1CN-4: “H’Level Alarm state

When the servo alarm (ALM) is output, eliminate the cause of the alarm and the turn ON the following /ALM-RST

input signal to reset the alarm state.

— input /ALM-RST 1CN- 14 Alarm reset
Statu
Signal Output voltage Description
s
ON 1CN-14: “L” level Clears alarm state
/ALM-RST
OFF 1CN-14: “H” level Does not clear alarm state

Form an external circuit so that the main circuit power supply is turned OFF when servo alarm is output. Alarm
state is automatically reset when control power supply is turned OFF. Thus, no alarm reset signal necessary.
Alarm state can be reset using the Digital Operator.

When an alarm occurs, always eliminate the cause before resetting the alarm state.
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4.5.2 Using Servo ON Input Signal

This section describes how to wire and use contact input signal “servo ON (/S-ON).” Use this signal to forcibly

turn the servomotor OFF from the host controller.

Servo drive
Alarm
detection >ALM output
Turns the main
circuit power OFF
— output/S-ON  1CN-10 Servo ON

This signal is used to turn the motor ON or OFF

Signal State Input voltage Description
/S-ON ON 1CN-10: “L’level Servo ON: Motor is ON Motor is operated according to input signals.
OFF 1CN-10: “H’level Servo OFF: Motor is OFF Motor cannot run.

Use Pn043 to set servo ON timing that is time from relay acts till motor excited.

Para. No. | Name and description Unit Setting range Default
Pn043 Servo ON delay time Ms 0~2000 0
Note:

Do not use the /S-ON signal to start or stop the motor. Always use an input reference to start and stop the motor.

Otherwise service life of the servo drive will be shortened.

This memory switch is used to enable or disable the servo ON input signal.

. Unit Setting
Para.No. | Name and description Default
range
Pn000 Enable/disenable servo ON input signal (/S-ON) — 0~1 0

[0] Uses servo ON signal /S-ON.

(When 1CN-10 is open, servo is OFF. When 1CN-10 is
at0V, servois ON.)

[1] Does not use servo ON signal /S-ON.

(Servo is always ON. Equivalent to short-circuiting 1CN-
10to0V.)
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Servo drive

When /S-ON is not used, this short-circuit wiring can be omitted.

10N 10
(1S-0N)

oV

4.5.3 Using Positioning Complete Signal

This section describes how to wire and use contact output-signal “positioning complete output (/COIN).” This

signal is output to indicate that servomotor operation is complete. The wiring and connections are shown as

follows:
24V Power supply
oty
Servo Drive
Photocoupler output Per 10N /COIN+
output: P 3" i
Maximum operation < %344 1¢-N - JCOIN —T—D'—T
Maxim\tl.l%tao%%pdtn cinv o
current = DC50 mA

Output — /COIN+ Positioning Complete Output Position control
Output — /COIN- Positioning Complete Output Grounding signal Position control

This output signal indicates that motor operation is complete during position control. The host controller uses this

signal as an interlock to confirm that positioning is complete.

Speed

Deviation pulse Pn035
Un012,Un011
/COIN

Un011: error pulse counter monitor 16 bits lower
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Un012: error pulse counter monitor 16 bits higher

ON status

/COIN+: “L"level

Positioning Completed

(the position error range is below preset value)

OFF status

/COIN+: “H’level

Positioning does not complete

(the position error range is below preset value)

Define output signals and output pins by setting following parameters and according to actual needs in using

/COIN:

Para. No. Name and description Setting range Default
Pn053 Select signal 1CN-7,8 functions 0~4 0
Pn054 Select signal 1CN-1,2 functions 0~4 1
Pn055 Select signal 1CN-5,6 functions 0~4 2

Pn053, Pn054 and Pn055 functions are as follows:

0 /COIN(/V-CMP) output

1 /TGON running signal output
2 /S-RDY servo ready output
3 /CLT torque limit output

4 BK brake interlock output

Set the number of error pulses in the following parameter to adjust output timing of COIN (positioning complete

output).
Para. Function Unit Setting range Default Application
Pn035 Positioning Complete Reference 0~500 10 For Position
Range Unit Control Only

This parameter is used to set output timing of positioning complete signal to be output when motor operation is

complete after a position reference pulse has been input. Set the number of error pulses in terms of reference unit

(the number of input pulses that is defined using the electronic gear function).

Note:

/COIN is a signal for position control. For speed control, /V-CMP (speed coincidence output) is used instead.

For torque control, /COIN is always ON.
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4.5.4 Using Speed Coincidence Output Signal

This section describes how to wire and use contact output signal “speed coincidence output (/V-CMP).” This

signal is output to indicate that actual motor speed matches a reference speed. The host controller uses this

signal as an interlock. The connections and applications are shown as follows:

Photocoupler output Per
output:

24V Power supply

Servo Drive

N-CMP+

v

) . <
Maximum operation <«

Maximm#%%?pﬂt[) cin v
DC50 mA

current :

Output — /V-CMP+ Speed Coincidence Output For speed control

Output — /V-CMP- Speed coincidence grounding signal output For speed control
Actual motor speed matches the speed reference

ON status  / V-CMP+ “L” level

(speed difference is below the preset value).

OFF status /V-CMP+ “H” level

Actual motor speed does not match the speed reference

(speed difference is greater than the preset value).

Motor speed

£ Pn034

’ “IV-C

Reference speed

MP ” is output within this
range

This parameter is used to specify a function signal as the 1CN output signal.

Para. No. Name and description Setting range Default
Pn053 Output signals 1CN-7,8 functions 0~4 0
Pn054 Output signals 1CN-1,2 functions 0~4 1
Pn055 Output signals 1CN-5,6 functions 0~4 2

0 /COIN(/V-CMP) output

1 /ITGON running signal output
2 /S-RDY servo ready output
3 /CLT torque limit output
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4 BK brake interlock output
Set the following parameter to specify the output conditions for speed coincidence signal /V-CMP.
Para. No. Function Unit Setting range Default Application
Pn034 Speed Coincidence Signal SV 0~100 10 For Speed
Output Width Control Only

/V-CMP signal is output when the difference between the reference speed and actual motor speed is not greater

than the preset value.
Note:

IV-CMP is a signal for speed control. For position control, /COIN (position complete output) is used instead.

For torque control, /V-CMP is always ON.

4.5.5 Using Running Output Signal

This section describes how to wire and use photocoupler output: a running output signal /TGON. This signal

indicates that a servomotor is currently running and could be used as interlock to external.

24V Power supply

Maximum o
current :

Photocoupler output Per

output:
Maximum operation

voltagﬁpdtD c30 Vv

A

DC50 mA

+24V
Servo Drive
I (o /ITGON+
H en- | meoN-— o]

A4

Output — /TGON+ Running Output
Output — /TGON- Running output grounding signal
. Statu .
Signal Output voltage Description
s
Motor is running.
ON ITGON+ “L” level
(Motor speed is greater than the preset value.)
ITGON+
Motor is stopped.
OFF ITGON+ “H” level
(Motor speed is below the preset value.)

Para. No. Name and description Setting range Default
Pn053 Select output signals 1CN-7,8 function 0~4 0
Pn054 Select output signals 1CN-1,2 function 0~4 1
Pn055 Select output signals 1CN-5,6 function 0~4 2
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Motor speed . Pn032
(Uno00)

TGON  — —

Pn053, Pn054 and Pn055 meanings and functions are shown as follows:
0 /COIN(/V-CMP) output
/TGON running position output

/S-RDY servo ready output

/CLT torque limit output

AlWIN|-~

BK brake interlock output

Use the following parameter to specify the output conditions for /TGON (running output signal).

Para.No. Name and description Unit Setting range Default
Pn032 Zero-Speed Level r/min 0-2500 20

When the motor is running its output speed is detected. If the speed level is above the rotating speed of preset
value, /TGON will be output.

4.5.6 Using Servo Ready Output Signal

“Servo ready” means servodrive is not in servo alarm state when the main circuit is turned ON and could receive

servo ON signals. The application and wirings are shown as follows:

24V Power supply

oy
Servo Drive
Photocoupler output Per 10N /S-RDY +
output: P T
Maximum operation « E%Z¥<i 1C-N - - =
imloltage - DC30 V -
Maximum oUutput
current = DC50 mA
Output — /S-RDY+ Servo ready output
Output — /S-RDY- Servo ready output grounding signals
. Statu .
Signals Output voltage Description
s
ON /S-RDY+: “L” level Servo ready state
/S-RDY +
OFF /S-RDY+: “H” level Not in servo ready state
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This parameter is used to specify a function signal as the 1PN output signal.

Para. No. Name and description Setting range Default
Pn053 Select output signals 1CN-7,8 function 0~4 0
Pn054 Select output signals 1CN-1,2 function 0~4 1
Pn055 Select output signals 1CN-5,6 function 0~4 2

Pn053, Pn054 and Pn055 meanings and functions are shown as follows:
0 /COIN(/V-CMP) output
/TGON running position output

/S-RDY servo ready output

/CLT torque limit output

AW IN|—~

BK brake interlock output

4.5.7 Handling of Power Loss

Use the following memory switch to specify whether to output a servo alarm when power loss occurs.

Para.No Name and description Unit Setting range Default

Pn003 | Operation to Be Performed at Recovery — 0~1 0
from Power Loss

[0] Does not output a servo alarm after
recovery from power loss. (ALM)

[1] Outputs a servo alarm after recovery

from power loss. (ALM)

If the Servodrive detects instantaneous voltage drop in power supply more than 20mS, it can shut the servo to

prevent a hazardous situation. This memory switch is used to specify whether to output this alarm.

Power loss

220V i
Supply
voltage

|

Pn003=0 |

[
ALM +

10N -4 Pn003=1 |

|

Normally, set this memory switch to 0. If the /S-RDY signalis not to be used, set the memory switch to 1. The /S-

RDY signal remains OFF while the main power supply is OFF, regardless of the memory switch setting.
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4.5.8 Using Regenerative Resistor Units

When servo motor is driven by dynamotor, the electric power goes back to servo amplifier, this is called
regenerative power. Regenerative power is absorbed by smoothing capacitor. If the power exceeds capacity of the
capacitor, then the regenerative resistor is applied to consume rest electric power.

Situations that will lead to dynamotor regenerative mode are shown as follows:
* During deceleration time
* Load on the vertical axis
« Continuous running of servomotor caused by load (minus load)
Note: The capacity of regenerative resistor in Servodrive is the short time rated specification used in deceleration
and can’t be used to load running. When the capacity of the built-in regenerative resistor is too small, external

register could be applied.

lThe standard connection diagram for a regenerative resistor unit

Servo drive

Regeneration resistor
unit
B1¢

B2

B Regenerative circuit alarm

A regenerative resistor unit becomes very hot under some regenerative operation conditions of the servo system.
Therefore, please choose appropriate regenerative resistor otherwise, the regenerative circuit might have

problems and triggers A.16 alarm.
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4.6 Running the Motor Smoothly

4.6.1 Using Smoothing function

In the Servodrive, some reference pulse of certain frequency could be filtered.

Para. No. Name Unit Setting range Default
Pn024 Position reference filter 0.1ms 0~32767 0
Pn025 Primary lag filter 0.1ms 0~640 0

Adjust these parameters to change the smoothing feature of position control.

Servo drive (Position control)

Reference pul

Differentia
tion

Pno17

Feed-ward B
gain A

PG signal
output

Pn024

x x x
AR X

Deviation counter

Pn025

Primary lag
filter

Pn016

/COIN

Servo motor

Speed loop

Current loop M

Encoder

4.6.2 Using the Soft Start Function

The soft start function adjusts progressive speed reference input inside the Servodrive so that acceleration and

deceleration can be as constant as possible. To use this function, set the following parameters.

Para. No. Name Unit Setting range default
Pn019 Soft Start Time (Acceleration) ms 0~10000 0
Pn020 Soft Start Time (Deceleration) ms 0~10000 0

l Pn019: Time interval from stop time and the motor speed reaches to 1000r/min

l Pn020: Time interval from the time the motor is running at the maximum speed until it stops
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S N

Speed reference
1000r/min
A
Internal
speed

reference N\ 1000r/min

7

Pn020

In the SERVODRIVE, a speed reference is multiplied by the acceleration or deceleration value to provide speed
control.
Smooth speed control can be achieved when progressive speed references are input or when contact input

speed control is used. Normally, set these to “0”.

4.6.3 Setting the Torque Reference Filter Time Constant

If the machine causes vibration, possibly resulting from the servo drive, adjust the following filter time constant.

Vibration may stop.

Para. Name Unit Setting range Default

Torque Reference Filter
Pn018 0.1ms 0~250 4
Time Constant

With the standard setting, the machine may cause vibration resulting from the servodrive. In this case, increase
the constant setting. Vibration may stop. Vibration can be caused by incorrect gain adjustment, machine problems

and so on

ESTUN 88



EDB series AC servo system

4.7 Minimizing Positioning Time
4.7.1 Setting Servo Gain

[ Setting Speed Loop

Para. Name Unit Setting range Default
Pn013 Speed Loop Gain (Kv) Hz 1~2500 180
Pn014 Speed Loop Integration Time Constant (Ti) ms 1~5120 100

Pn-013 and Pn-014 are a speed loop gain and an integration time constant for the Servodrive, respectively.
The higher the speed loop gains value or the smaller the speed loop integration time constant value, the higher

the speed control response. There is, however, a certain limit depending on machine characteristics.

Speed loop gain

+
Speed kv 1+ 1
reference ) Tis

Speed feedback

[ Setting Position Loop

Set the following parameters related to position loop as necessary.

Para. Name Unit Setting range Default
Pn015 Position Loop Gain (Kp) 1/s 1~1000 40

Increasing the position loop gain value provides position control with higher response and less error. However,

there is a certain limit depending on machine characteristics. This gain is also valid for zero clamp operation.

Position loop gain

Position *
reference Kp

Position feedback
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The gain is also valid in zero-clamp in EDB series servodrives.
Para. Name Unit Setting range Default
256

Pn036 Overflow 1~32767 1024
References

Set in this parameter the error pulse level at which a position error pulse overflow alarm (alarm A.06) is detected.

Alarm A.06

Pn036

. Normal control
Deviation pulse 0

>l
<

Alarm A.06

If the machine permits only a small position loop gain value to be set in Pn-036, an overflow alarm(A.06) may

arise during high-speed operation.

[ Using Feed-forward Control

Feed-forward control shortens positioning time. To use feed-forward control, set the following parameter.
Para. Name Unit Setting range Default
Pn036 Feed-forward Gain 1% 0~100 80

Use this parameter to shorten positioning time. Too high a value may cause the machine to vibrate. For ordinary

machines, set 80% or less in this constant.

Pn017
Differential

Pulse + ty +
reference Kp

Feedback pulse
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4.7.2 Using Proportional Control

If parameter Pn041 is set to 0 or 1 as shown below, input signal /P-CON serves as a PI/P control changeover
switch.

l PI Control: Proportional/lntegral control
[ P Control: Proportional control

Pn041 Control mode

0 Speed control (analog reference)

normal speed control Servo drive
* V-REF(1CN-19) input speed reference
« Signal /P-CON (CN1-11) is used to switch

V-REF 1CN-19

between P control and PI control. PiP
R o
1CN-11: OFF PI control
ON P control
1 Position control (pulse train reference)
Normal speed control Servo drive
-/P-CON (CN1-11) is used to switch between PULS
Pulse 10825
P control and PI control. reference iGN | 4oy 47
CN1-11: ON“L” level P control PIPI
changem;qer 1K1
OFF“H” level PI control [P0

] How To Use Proportional Control

Proportional control can be used in the following two ways.

» When operation is performed by sending speed references from the host controller to the Servodrive, the host
controller can selectively use P control mode for particular conditions only. This method can prevent the
occurrence of overshoot and also shorten settling time.

« If PI control mode is used when the speed reference has a reference offset, the motor may rotate at a very slow
speed and fail to stop even if 0 is specified as a speed reference. In this case, use P control mode to stop the

motor.

4.7.3 Setting Speed Bias

The settling time for positioning can be reduced by assigning bias to the speed reference output part in the

Servodrive. To assign bias, use the following constant.

Unit Setting
Para. Name Default
range
Pn016 | Speed bias R/min 0~300 0

This parameter is set to assign an offset to a speed reference in the Servodrive. (In position control mode) Use

this constant to reduce the settling time. Set this parameter according to machine conditions.
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Chapter 5

Using the digital operator

5.1 Basic operator

5.1.1 Digital Operator Functions

The Digital Operator allows the user to set parameters, send commands, and display operating status.
This section describes the key names and functions of the Digital Operator in the initial display status.

KODE INC  DEC  ENTER

Name Function

INC key Press to display the parameter settings and set values.

Press INC key to increment the set value

Press DEC key to decrement the set value.

DEC key

Press to select the status display mode, setting mode, monitor mode, or
MODE key error traceback mode.

Press to cancel setting when set the parameters.
ENTER key Press to display the parameter settings and set values.

5.1.2 Resetting Servo Alarms

Press ENTER key to reset servo alarm in state monitor mode
The alarm state could also be cleared by using 1CN-14(/ALM-RST) input signal.

The alarm state can be cleared by turning the main power supply OFF, then turning the control power supply OFF.

Note:

After an alarm occurs, remove the cause of the alarm before resetting it.
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5.1.3 Basic Functions and Mode Selection

Digital Operator operation allows status display, parameter setting, operating reference, and auto-tuning

operations.
Basic Mode Selection
The four basic modes are listed below. Each time the mode key is pressed, the next mode in the sequence is

selected.

Power ON

Status display mode Ej b Ibl
Parameter setting mode IF 'ml I B Il
01010

FIrnri
/) (] ]

-

-

-

——r
—

Monitor mode

c

-
—

Alarm Trace-back Mode

(Assistant function mode)

|

5.1.4 Operation in Status Display Mode

The status display mode displays the Servodrive status as bit data and codes.

B Selecting Status Display Mode

The status display mode is displayed when the power is turned ON. If the status display mode is not displayed,

select the mode by using Mode Key to switch.

l Keys to the status display are shown below.

The display varies in different modes.

For Speed and torque Control

Bit data Code
Speed coincidence / \

A
[
Base block / \ b “b
<
\ TGON
Control Power ON Power ready

Speed Reference Input Torque Reference Input
* It is highlighted when in torque control mode.

N

"l I

i
v
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Bit displays

Descriptions
Lit when SERVODRIVE control power ON.
Lit for base block.
Not lit at servo ON.

Lit if motor speed reaches speed reference. Otherwise, not lit.
Preset value: Setin Pn034 (10 min—1 is default setting)

Lit if motor speed exceeds preset value.
Not lit if motor speed is below preset value
Preset value: Setin Pn032 (20 min—1 is default setting)

Lit if input speed reference exceeds preset value.
Not lit if input speed reference is below preset value.
Specified value: Set in Pn032 (20 min—1 is default setting)

Lit if input torque reference exceeds preset value.
Not lit if input torque reference is below preset value.
Preset value: 10% rated torque is standard setting

Lit when main power supply circuit is normal.
Not lit when power is OFF or main power supply circuit is faulty.

Code displays

B Base block
Servo OFF (motor power OFF)

Run

Servo ON (motor power ON)
Forward Rotation Prohibited (P-OT)
1CN-12 (P-OT) OFF.

Reverse Rotation Prohibited (N-OT)
1CN-13 (N-OT) OFF.

Alarm Status

| B

muliwEinviieEl
S35 ]B

Displays the alarm number.

For position control
Bit Data Code

Positioning Complete

Base block
Control power ON Power Ready
Reference Pulse Input Error Counter Clear Input
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Bit data displays
Bit data Description
Control Power ON Lit when Servodrive control power ON.
it el Lit for base block.
Not lit at servo ON.
Lit if error between position reference and actual motor position
Positioning Complete is below preset value.
Preset value: Set in Pn035(10 pulse is standard setting)
Lit if motor speed exceeds preset value.
/TGON Not lit if motor speed is below preset value.

Preset value: Set in Pn032 (20 min-1is standard setting)

Lit if reference pulse is input
Reference Pulse Input . o
Not lit if no reference pulse is input.

Lit when error counter clear signal is input.
Error Counter Clear Input ) ) ) )
Not lit when error counter clear signal is not input.

Lit when main power supply circuit is normal.
Power Ready

Not lit when power is OFF or main power supply circuit is faulty.

Code displays

Code Description

Base block
= Servo OFF (power OFF)

|
=N

Run
Servo ON (power ON)

Forward Rotation Prohibited
1CN-12 (P-OT) OFF.
Reverse Rotation Prohibited
1CN-13 (N-OT) OFF

Alarm Status

0|2 0
S35 ]B
= | e 2

Displays the alarm number.

5.1.5 Operation in Parameter Setting Mode

Select or adjust the functions by setting parameters. The parameter list is in the appendix.

l Parameter changing procedures are described below:

The constant settings allow setting of a constant. Check the permitted range of the constant in Appendix List of
Parameters, before changing the data. The example below shows how to change user setting Pn012 100 to 85.

1. Press MODE to select parameter setting mode.

PlLLIE

2. Press INC key or DEC key to select parameter number.
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i
A0 ]
Press ENTER key to display parameter data in step 2.
N l‘llﬂl

(] (] ]

Press INC or DEC to change the data to the desired number 00085. Hold the button to accelerate the

change of value. When the data reaches the max. or Min., the value will remain unchanged, if press INC/DEC.
1 1

Lyt
5. Press ENTER to store the value.

N N7 s
i i ]
LI
\

7 7 | AN

" IEa gl

6. Press ENTER again to go back to parameter display.

Pl

5.1.6 Operation in Monitor Mode

The monitor mode allows the reference values input into the SERVODRIVE, 1/O signal status, and Servodrive
internal status to be monitored.

The monitor mode can be set during motor operation.

[ Using the Monitor Mode

The example below shows how to display 1500, the contents of monitor number Un-001.

1. Press MODE to select monitor mode.

U-EIEE

2. Press INC key or DEC key to select the monitor number to display.

UinlOI]
3. Press ENTER to display the data for the monitor number selected at step 2.
f 5 i
Lt
4. Press ENTER once more to display the monitor number.
Ao
5. Above is the procedure for display 1500 in monitor number Un001
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[l Monitor Mode Displays

internal status bit display

—>
—>

Monitor
Content

number
Un000 Actual motor speed Units: r/min
Un001 Input speed reference Units: r/min

Input torque reference Units:% (with respect to
Un002

rated torque)

Internal torque reference Units:% (with respect
Un003

to rated torque)
Un004 Number of pulses of Encoder angles
Un005 Input signal monitor
Un006 Encoder signal monitor
Un007 input signal monitor
Un008 Speed given by pulse (when gear ratio is 1:1)
Un009 Current position (*1 reference pulse)
Un010 Current position (*10000 reference pulse)
Un011 Error pulse counter lower 16 digit
Un012 Error pulse counter higher 16 digit
Un013 Received pulse counter lower digit
Un014 Received pulse counter high digit (x104)

T &5 4 3 2 10

T EE

Note: 1. the current setting is (Un010*10000+Un009) reference pulse

2. When Un011 between -9999 and 9999, Un011 displays as algorism. Otherwise, it deplays as hex.
3. Received pulse number displays as algorism(Un014x104+Un013). When it reaches 99999999, it shall not be

able to increse anymore.

Bit data
Monitor No. Bit No. Content Related I/O Signal, Parameter

0 /S-ON input 1CN-10(/S-ON)

1 /PCON input 1CN-11(/PCON)

2 P-OT input 1CN-12(P-OT)

3 N-OT input 1CN-13(N-OT)

Un005

4 /ALM-RST input 1CN-14(/ALMRST)
5 /CLR input 1CN-15(/CLR)

6 /PCL input 1CN-16(/PCL)

7 /NCL input 1CN-17(/NCL)
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Monitor No. Bit No. Content Related I/O Signal, Parameter
0 W-phase 2CN-15(PW), 2CN-16(/PW)
1 V-phase 2CN-13(PV), 2CN-14(/PV)
2 U-phase 2CN-11(PU), 2CN-12(/PU)
3 C-phase 2CN-5(PC), 2CN-6(/PC)
Un006
4 B-phase 2CN-3(PB), 2CN-4(/PB)
5 A-phase 2CN-1(PA), 2CN-2(/PA)
6 (not used)
7 (not used)
Monitor No Bit No. Content Related I/O Signal, Parameter
0 ALM 1CN-3(ALM-), 1CN-4(ALM+)
1 Pn054 preset status 1CN-1, 1CN-2
un007
2 Pn055 preset status 1CN-5, 1CN-6
3 Pn053 preset status 1CN-7, 1CN-8

5.2 Operation Using the Digital Operator

If it is in the assistant function mode, some operations could be select in digital operator. The detailed functions

are shown as below:

Function No. Content
Fn000 Display historical alarm data
Fno01 Turn to default value
Fn002 JOG mode
Fn003 Set speed reference offset automatically
Fn004 Set speed reference manually
Fn005 automatically adjustment of offset detected by motor current
Fn006 Manually adjustment of offset detected by motor current
Fn007 Servo software version display

5.2.1 Alarm Trace-back Data

In alarm trace-back data, latest ten times alarms could be displayed.

The following shows the procedure to display the historical record.

1. Press MODE to select assistant function mode
2. Press INC or DEC to select function number of alarm historical record.
FED0D
FlaloI0
3. Press ENTER to display the latest alarm code.

Alarm number alarm code
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HEEENE

Press INC or DEC to display other recent occurred alarm code.

&

N

®® [EF-ACE

v A

g

5. Press ENTER to return to function number display.

F-EED

If the user wants to clear all the record, just hold ENTER for one second, then all the historical data will be
deleted.

S

5.2.2 Operation of recovering to default value

The follows are procedures to recovery of default value.
1. Press MODE to select assistant mode.

2. Press INC or DEC to select function number of recovering to default value

IFI-IOIET

3. Press ENTER to enter parameter default recovery mode.

AT

4. Hold ENTER key for one second to recover the parameter to default setting.
Elnld
5. Release ENTER key to return to function number display.

IFI-IOIET

5.2.3 Operation in JOG mode

The following is steps in JOG mode
1. Press MODE to select assistant mode.

2 Press INC or DEC to select Function number of JOG mode.

FI-CI0IE

3. Press ENTER to enter JOG mode.
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=1 [ A7

| (] (] [
4 Press MODE to enter Servo ON (motor ON) status.
Il i [m] [

| (] (] [

Press MODE to switch between servo ON and Servo OFF. If motor running is required, servo must be ON.

Press INC or DEC (motor runs when press the keys.)

Moter forward rotation Motor reverse rotation

7. Press ENTER to return to function number display.(Servo is OFF)
ﬂlﬂl Lj
] (W) (]

5.2.4 Reference Offset Automatic Adjustment

BN

The motor may rotate slowly when the reference voltage is intended to be 0 V. This occurs when the host controller
or external circuit has a small offset (measured in mV) in the reference voltage.
The reference offset automatic adjustment mode automatically measures the offset and adjusts the reference
voltage. It adjusts both speed and torque references.

The following diagram illustrates automatic adjustment of an offset in the reference voltage from the host

controller or external circuit.

Offset

Reference Reference
voltage voltage // Offset
y 4 Automatically
ya Adjust in
— Servopack

Reference A Reference P

speed or / speed or

reference e reference

torque torque

After completion of offset automatic adjustment, the amount of offset is stored in the Servodrive.

The amount of offset can be checked in the speed reference offset manual adjustment mode. Refer to Reference
Offset Manual Adjustment Mode for details

The reference offset automatic adjustment mode cannot be used where a position loop is formed with the host
controller and the error pulses are zeroed when servo lock is stopped.

In this case, use the speed reference offset manual adjustment mode. Refer to Reference Offset Manual
Adjustment Mode for details.

Zero-clamp speed control is available to force the motor to stop during zero speed reference. Refer to Using Zero-

Clamp for details.
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Follow the procedure below to automatically adjust the reference offset:

1. Input the (intended) 0 V reference voltage from the host controller or external circuit

Motor
0V Speed reference

Host
controller K_’

Servo OFF

Slow rotation
(When Servo ON)

Servo drive

2. Press Mode to select assistant function mode.
3.

Press INC or DEC key to select function number of speed reference offset.
J
[l

4. Press ENTER to enter mode that automatically adjust the reference offset.

AJEFL LS

5. Press MODE. When the flashing lasts for one minute, the speed offset is adjusted automatically.

N N7y

BEERE

7 /7 1 NN\

AJEFL LS

6. Press ENTER to return to function number display

FI-0EE

7. This is the end of reference offset automatic adjustment.
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5.2.5 Reference Offset Manual Adjustment Mode

Speed reference offset manual adjustment is very convenient in the following situations:
« If a loop is formed with the host controller and the error is zeroed when servo lock is stopped.

* To deliberately set the offset to some value.

Offset Adjustment Range and Setting Units are as follows:

Reference Speed or Reference Torque
A
Offset Adjustment Range 7

Offset units Speed Reference

Input Voltage

Offset Adjustment Range:-1024~+1024

The following is procedures of adjusting reference offset manually.
1. Press MODE to select assistant function mode.

Press INC or DEC to select reference offset manual adjustment function number

Select ON signal (/S-ON) ON, it displays as follows

4. Press ENTER key for a second to display speed reference offset

DG

Press INC or DEC to adjust the offset.

Press ENTER for a second to display the interface on step 4.

5
6
7. Press ENTER again to go back to function display.

DI

This ends the procedure.

ESTUN 102



EDB series AC servo system

5.2.6 Motor Current Detection Offset Adjustment

Current detection offset adjustment is performed at Estun before shipping. Basically, the customer need not
perform this adjustment. Perform this adjustment only if highly accurate adjustment is required when the Digital
Operator is combined with a specific motor.

This section will describe the operation of automatic offset and manual offset.

Note:

»  Current detection offset manual adjustment could only be performed when the Servo is OFF.

»  Any accidentally activation of this function especially the manual adjustment, deteriorated situations
might occur.

»  If the torque pulse is obviously too high compared with other Servodrives. Please adjust the offset

automatically.

m motor current detection offset automatic adjustment

Follow the procedure below to perform current detection offset automatic adjustment
1. Press MODE key to select assistant function mode.

2. Press INC key or DEC key to select function number of motor current detection offset automatic adjustment.

(ol 1

Press ENTER to enter motor current detection offset automatic adjustment.

3
E

LH__ID

4. Press MODE key and the adjustment will be finished after it flashes for a second.

N N7y

BEERE

7 /7 1 NN\

ELH__ID
5

Press ENTER to return function number display.

LG

This ends the operation of adjusting the motor current detection offset automatic adjustment

m motor current detection offset manual adjustment

Follow the procedure below to perform current detection offset manual adjustment
1. Press MODE key and select assistant function mode.

2. Press INC key or DEC key to select function number of motor current detection offset manual adjustment.
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Fl-ICIG

w

HAEEEE

N

[&)]

L
WRERE AREEE
T

1 R 0 1

6. Press INC key or DEC key to adjust the offset.

TN T 1
] [H] ¥ ] ‘—*ululu ]

7. Hold ENTER key for a second to return the display of step 3 or step 4.

8. Press ENTER again to go back to function number display.
i E
E

This ends the operation of the motor current detection offset manual adjustment

. Press ENTER key to enter into motor current detection offset manual adjustment.

Press MODE key to switch U phase(Cu1_o) and V phase(Cu2_o) current detection offset adjustment mode.

Hold ENTER key for a second, current phase current detection data will be displayed.

Note:

motor current detection offset manual adjustment range:-102~+102.

5.2.7 Checking Software Version

Use the following procedure to check the software version.

1. Press MODE key and select assistant function mode.

2. Press INC key or DEC to select the function number for servo software version.

FROLT

3. Press ENTER to display software version(D is displayed at the highest position)

| i ]

(] e

4. Press Mode key to display FPGA/CPLD software version(P is displayed at the highest position)

) i Y L |
] Lt

5. Repress Mode key and switch back to display the DSP software version

6. Press ENTER key to return to display the function number
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Chapter 6

Communication functions

6.1 RS-485/RS-232/RS-422 Communication hardware interface

EDB-A Servo drives have RS-485. RS-232. RS-422communication functions. With the help of these functions, it
can achieve reference modification and monitor servo drive status etc., However, RS-485,RS-232and RS-422
can not be applied at the same time. It's selective for RS-485/RS-232/RS-422 through the options of parameter
Pn213. The instruction as follows:

RS-232
It's a must to use ESTUN special RS232 cable of BSC-CC24A.
Instructions:

The cable length is less than 15 meters when in a less disturbed environment. However, if transmission speed is

above 38.4Kbps, it's strongly recommended that the cable length is less than 3 meters to ensure the accuracy of

transmission. RS-485 RS-422
Servo drive 1 COM interface & x Servo drive 1 COM interface
*| é- & é‘ S 1
&l & PR
RS-485. RS422 g8 X——O g 588 X =
x—1—0 R x40
. . . . . RXD 2 RXD 2
Communication cable wring diagram: O
RXD- L O RXD - 7
TXD+ s 1O X0 3
l TXD- 8 XD 8
[ e [ e
x— 10 e
awo s | (D e s L O
Servo drive 2 COM interface
Servo drive 2 COM interface
1
X O
1
X O s
X —CO
X 6 [ RXD 2
RXD 2 O XD~ 2
>———— RXD 7 O X0+ s
TXD+ 3 O Txo- .
YOXD. 8 S N )
X—2——0
X : O GND s 1O
GND 5 1O
Servo drive 254,COM interface Servo drive 254 COM interface
x——FfO x——FO
Xt O Xt —O
RXD 2 O RXD 2 O
>4 RXD 7 O RXD 7 O
XD+ s 10O TXD+ s 10O
TXD- 8 TXD- 8
+5V +5! 4 O
—0 O
x—+—0 EEE x———0
4 oo s 1O ol %Rl e s | o
o 9 8 § 8 g
R LR
¢l o x| o

Instructions:
1. The cable length is less than 100 meters when in a less disturbed environment. However, if

transmission speed is above 38.4Kbps, it's strongly recommended that the cable length is less than 15 meters to
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ensure the accuracy of transmission.
2. It's available for up to 32 PCS servo drives to work togeter when RS422 or RS485 is applied. In case

more servo drives control needed, relay stations are required.

6.2 RS-485. RS-232. RS-422 communication parameter

Para. No. Name and description Unit Range Default value
Pn210 Communication address setting - 1~255 1
Communication speed options:
0: 4800bps
Pn211 1: 9600 bps 0~2 1
2: 19200bps

Communication protocol form:
7, N, 2 (Modbus,ASCID
7, E, 1 (Modbus,ASCID
7, O, 1 (Modbus,ASCII)
8, N, 2 (Modbus,ASCID
8, E, 1 (Modbus,ASCID
8, O, 1 (Modbus,ASCII)
8, N, 2 (Modbus,RTU)
8, E, 1 (Modbus,RTU)
8, O, 1 (Modbus,RTU)

Pn212 - 0~8 5

© N o a0 b~ W N =~ O

Communication protocol options:

0: Self-definition protocol RS-232 Communication
Pn213 0~2 2
1: MODBUS Protocol RS-422/232 Communication

2: MODBUS Protocol RS-485 Communication

Pn214 Not Used

Pn215 Not Used

Communication bit control:

This parameter is designated through bit to decide input
source of digital input port.  BitO~bit7 represent input port
Pn216 9 put P P put P 0~255 0
0~7 respectively. Bit definition represents as follows:

0 : input bit is controled by outside interface

1: input bit is controled by communication.

Note:

1. After change the communication address through communication (that is to say, after change the value of
Parameter Pn210), the servo drive will still response data with previous communication address. It takes 40ms for the
servo drive to change into new communication adress.

2. After change the communication speed through communication (that is to say, after change the value of Parameter
Pn211), the servo drive will still response data with previous communication speed. It takes 40ms for the servo drive to
change into new communication adress.

3. After change the communication protocol through communication (that is to say, after change the value of Parameter
Pn212), the servo drive will still response data with previous communication protocol. It takes 40ms for the servo drive

to change into new communication adress.
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4. If change the communication parameter (Pn210~Pn212) through key boards of the panel, turn off the power before

turn on it again to enable the change effective.

6.3 MODBUS communication protocol

Only when Pn213 is set as 1 or 2 can communication be put into operation with MODBUS protocol. There are two
modes for MODBUS communication. They are ASCII ( American Standard Code for information interchange )
mode or RTU (Remote Terminal Unit) mode.

The brief introduction as follows:

6.3.1 Code meaning

ASCII mode:

Every 8-bit datum is consisted by two ASCII characters. For instance: One 1-byte datum 64, (Hex expression) is
expressed as ASCII code '64’. It contains ‘6’as ASCll code (36},) and'4’as ASCllcode (34}) .

ASCII code for Number 0 to 9. character A to F are as follows:

Number ‘0 v’ ‘2 ‘3 ‘4 ‘5’ ‘6 7
Relevant ASCII

code 30 31h 32, 33 341, 35, 36, 37,
Character ‘8 ‘9 ‘N ‘B’ ‘C ‘D’ ‘E’ ‘F
Relevant

ASClicode 38 39h 41h 42y, 434 44, 45, 46,
RTU mode:

Every 8-bit datum is consisted by two 4-bit hex datum. That is to say, a normal hex number. For instance: algorism

100 can be expressed into 1-byteRTU datum as 64 ,.

Datum structure:

10bit character form (apply in 7-bit datum)
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Pn062=0: 7, N, 2 (Modbus, ASCID

Start Stop Stop
bit bit bit

<t 7-data bits ~————————»

e

10 - bits character frame —_— !
Pn062=1: 7, E, 1 (Modbus, ASCII)
Start 0 1 ) 3 4 5 6 EV?U Stop
bit parity bit
| i
<t 7-data bits R
1 0 - bits character frame
Pn062=2: 7, O, 1 (Modbus, ASCID
Start Odd Stop
bit 0 ! 2 3 4 > 6 parity | byt
1 ] - ] 1
1 . 1 1
e — 7-data bits ~——————————» i
1
< 10 - bits character frame —Pi

11bit character form (apply in 8-bit datum)

8, N, 2 (Modbus, ASCII/RTU)

Start Stop Stop
bit 0 ! 2 3 4 5 6 7 bit bit
] 1
1 1
< 8-data bits >
| | - bits character frame >
8, E, 1 (Modbus, ASCII/RTU)
Start Even | Stop
bit 0 1 2 3 4 5 6 7 parity bit
| ]
<t 8-data bits >
| | - bits character frame >
8, O, 1 (Modbus, ASCII/RTU)
Start 0dd | stop
bit 0 1 2 3 4 5 6 7 parity bit
| |
1
< 8-data bits >
| I - bits character frame >
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Communication protocol structure:

Communication protocol datum structure:

ASCII mode:

STX Start character': '=>(3A1)

ADR Communication address= >1-byte contains 2 ASCII codes
CMD Instruction code=>1-byte contains 2 ASCII codes

DATA(n-1) Datum content=>n-word=2n-byte contain n ASCII codes, n<12

DATA(0)

LRC Verifying code= >1-byte contains 2 ASCII codes
End 1 End code 1=> (0D ) (CR)

End 0 End code 0=> (0A}) (LF)
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RTU Mode:

STX Sleep interval(no pulse) of transmission time which equals to four bytes at
present transmission speed.

ADR Communication address=>1-byte

CMD Instruction code=>1-byte

DATA(n-1) Datum content=>n-word=2n-byte, n <12

DATA(0)
CRC CRC Verifying code=>1-byte
End 1 Sleep interval(no pulse) of transmission time which equals to four bytes at

present transmission speed.

Communication protocol datum structure instruction as follows:

STX (communication start)

ASCIImode: ‘: ’character.

RTU mode: Sleep interval(no pulse) of transmission time which equals to four bytes at present transmission

speed.

ADR (communication address)

Acceptable communication addresses range from 1 to 254.

For instance, to communicate with servo address as 32 (hexas 20) :
ASCll mode: ADR=2", ‘0'=>'2'=32},, '‘0’=304,

RTU mode: ADR=20

CMD C(order instruction)> and DATA (datum)
Datum structure is formed by order code. Regular order code as follows:
Order code: 03 },, read N words, N is not more than 20.

For instance: read 2 words from address 0200 j, from servo addressed at 01,
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ASCII mode:

Order information: response information:

(ODR)(CR)
(OAR)(LF)

RTU mode:

Order information: Response information:

01,
03,

04y,

00,( high bit )
B1,(low bit)
1F,( high bit )
40,( low bit )
A3,( low bit )
D3,( high bit )

B3y(high bit)

Order code: 06 ,, write in one character (word>
For instance: write 100 (0064 ) in address 0200 j, of servo addressed 01y,
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ASCII mode :

Order information: Response information:

0

T

o

S

0

>

0

0

0

0

5

T

>

3
(0Dp)(CR)
(OAL)(LF)

RTU mode:

Order information: Response information:

01,

06,

02;( high bit)
00;( low bit )
00;( high bit )
64 low bit )
89, ( low bit )
99;( high bit )

01y,

06,

02,( high bit )
00;( low bit )
00y( high bit )
64( low bit )
89,( low bit )
99,( high bit )

6.3.2 Communication fault disposal

While communication, faults may occur. Normal faults as follows:
»  While read/write parameter, datum address is wrong;

»  While write in parameter, the datum exceeds the maximum value of this parameter or is less than the
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minimum value of this parameter;

»  Communication is disturbed, datum transmission fault or verifying code fault;

When above men

tioned communication faults occur, servo drive running won'’t be affected. Meanwhile, servo

drive will feed back a faulty frame.

The faulty frame form as follows:

Host controller datum frame:

start

Servo drive address | instruction Datum address, data | verifying

Servo drive feedback fault frame:

start

Servo drive address Response Fault code verifying
code

Thereinto:

Fault frame response code=order+80 y,;

Fault code=00 j:
=014:
=02 ,:
=03 p:

parameter);

=04 h:

communication in gear;
servo drive cannot identify the required functions;
the required address do not exist in the servo drive;

the required datum in the servo is not workable. (beyond maximum or minimum value of the

servo drive starts to execute the requirement, but cannot achieve it;

For instance: servo drive addressed at03 ,, write in06 ;, into parameter Pn002, however, because both the

maximum and minimum value of parameter Pn002 are zero, therefore the datum will not be adapted, servo drive

will return a fault frame. The fault code is 03. Frame is as follows:

Host controller datum frame:

start

Servo drive address | instruction Datum address, data | verifying

03} 06 1, 0002, 00064

Servo drive feedback fault frame:

start Servo drive address Response Fault code verifying
code
03 86 1 034

Besides, if the datum from host controller indicated servo drives address as 00 y, , it represents this datum is

broadcasting datum, servo dries will not return any frames.
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6.3.3 Servo state data communication address

Please refer to the following list for all of communication parameter address of this servo:

Communication datum . . . .
meaning instruction operation
address(hex)
Parameter area Relevant to parameter in | Read-write
0~ 00DE , )
the parameter list
07F1~07FA Alarm information memory area | 10 previous alarms Read only
07FB Speed instruction zero offset Read-write
07FC, Torque instruction zero offset Read-write
07FD lu zero offset Read only
07FE y, lv zero offset Read only
Monitor data (in accordance to Read only
0806, ~ 0814
h h displayed data)
0806 |, Speed feedback unit: r/min Read only
0807 y, Input speed instruction value unit: r/min Read only
Input torque instruction | Relevant to rated torque Read only
0808 ,
percentage
Inside torque instruction | Relevant to rated torque Read only
0809,
percentage
080A Encoder rotation pulse number Read only
080B j, Input signal state Read only
080C j, Encoder signal state Read only
080D, Output signal state Read only
080E , Pulse setting Read only
080F , Present position low bits Unit: 1instruction pulse Read only
present position high bits Unit: 10000 instruction | Read only
0810,
pulse
Deviation pulse counter low 16 Read only
0811 4, .
bits
Deviation pulse counter high Read only
0812, .
bits
0813, Setting pulse counter low bits Unit: 1 instruction pulse Read only
Setting pulse counter high bits Unit: 10000 instruction | Read only
0814,
pulse
0817y, current alarm Read only
ModBus communication 10 | No conservation when | Read-write
0900
h signal power off
0901y, Drive state Read only
0902y, Relevant phase value Read only
0903y, Inertia inspection value Read only
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0904 |, drive running time Unit as minute Read only
090E |, DSP software edition represent by number Read only
090F , PLD software edition represent by number Read only
1021 Eliminate previous alarm record | 01: eliminate Read-write
1022 Eliminate present alarm 01: eliminate Read-write

01: servoon )
1023, JOG servo on Read-write
00: doesn’t use servo on

01: forward rotation

1024 , JOG forward rotation Read-write
00: stop
) 01: reverse rotation )
1025, JOG reverse rotation Read-write
00: stop

Instruction:

1. parameter area (communication address 0000, ~ 0ODE )

is relevant to parameters in the parameter list. For instance: parameter Pn000 is relevant to communication
address 0000 p,. parameter Pn101 is relevant to communication address 0065 y,. read-write operation to address
0000 }, is the read-write operation to Pn00O. if the input datum is out of the parameter range, the datum shall be
abnegated and servo drive will return an operation unsuccessful signal. If the parameter is modified successfully,

the parameter shall be memorized when power off.

2. alarminformation storage area (07F1y ~ O7FA )

Previous alarm : : Communication
instruction
number address

0 Previous alarm record 1 (the last alarm) 07F1,
07F2
07F3 ,
07F4 ,
07F5,
07F6 ,
07F7
07F8 ,
07F9
Previous alarm record 10 (the oldest in time) 07FA |,

O©C|Oo|I N[O || |W[IN|—~

3. monitor data area (0806} ~ 0814)
These monitor data are relevant to servo drive display panel Un000~Un014.

For instance: read address 0807 |, (speed setting) through communication as FB16 |, therefore, the speed
setting is-1258RPM.

4. ModBus communication 10 signal

Use communication to control input number |0 signal. This datum won'’t be reserved after power off.

5. drive state (0901 ;)
This 1-word represents the current state of the system. Meaning of each bit as follows:
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BITIS BITI4~BIT9 BIT8 BIT7 BIT6 BITS BIT4 BIT3 BIT2 BIT1 BITO
[ atw ] mes [saov [ warr [ cow Jacay Jesav Jeast [reon | vt [ vt |
Position overshoot: ‘1’
ignal: ‘1’ rep " Unused \—Hﬁ
Alarm signal: ‘1’ represent alarm occyr nuse —OT avaliable
Servo ready ‘17 represent the motor speed higher
Servo waiting signal (Servo OFF) : ‘1’ represent waiting than setting speed

Position control: ‘1’ represent ALM-RST input

Position control: ‘1’ represent position setting complete Speed control: ‘1’ represent torque exceed |0 % to
L1 . .. rated torque . ..

Speed control: ‘1’ represent that motor reaches the setting speed Position controf:qq 1" represent that signal is input

Power supply signal: ‘1’ represent that there have power supply at terminal R T Speed control: ‘1’ represent that speed setting is beyond

rated value

6. software edition (090E )
It represents drive’s software edition by number. E.g. if the number is 0D300 ,, it means the software edition is d-
3.00.
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Chapter 7

Technical Specifications and Features

7.1 Servomotor Technical specifications and Types

B Technical specification and model

08A | 10A | 15 | 20a | 30A | s0A |

Three phase AC 200V *1 %,50/60Hz

SVPWM
incremental type encoder (2500P/R)
0~55C/-20~85C

Below 90%RH (non-condensing)

4.9m/s?/19.6 m/s?

Base mounted
1:5000

0~100%: 0.01%LA T (at rated speed)
Rated speed +10%: 0%(at rated speed)
25+25°C: below 0.1% (at rated speed)

250Hz (when J; 2J\»

0~10s (set acceleration and deceleration individually)
+10VDC

40KQ

47us

Use P-CON signal

Use FWD/REV current limit signal(select speed 1~3), when both
not OFF, select Stop or other control mode

SIGN+PULSE train, sin. Pulse phase A and phase B, CCW+CW
pulse train

ESTUN 7



EDB series AC servo system

ESTUN

Line driving (+5V level), open collector

Maxi. 500Kpps (difference) /200 Kpps (collector)

CLEAR

0~300r/min (set resolution as 1r/min)

0~100%(set resolution as 1%)

0~500 reference unit(set resolution as 1 reference unit)

Phase A, phase B and phase C: line driving output

(1~2500)/2500

Servo On, Proportional control or control mode switch, forward
run prohibited, reverse run prohibited, alarm reset, FWD torque
external limit, REV torque external limit, zero clamp signal

Servo Alarm, servo ready, positioning complete(speed
coincidence), brake release, limiting torque, motor run detection

With RS232 interface for communication with host controller's
special software, Parameter setting, Run operation and Status
display can be done in Windows mode. Compatible with Modbus
COM protocol and CANOpen protocol.

Charge, Power, five 7-segment LEDs and 4 pushbuttons (on
handheld operator)

Dynamic brake, overtravel protection

Overcurrent, overload, overspeed, under voltage,overvoltage,
encoder error, parameter error

Built in regenerative resistance

Zero clamp ( with 16 internal position nodes)
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7.2 Servo Drive Mounting dimension

] EDB series servodrive mounting dimension

>
E € 3 g 72 = =
] O/ | servoorive
@ee]
CQEE RR
- oM
,,,,,,,,,,,,, — ;
] T L H
P ;f 1o
rrrrrrrrr . [ -
,,,,, N X
o v % e 20N
,,,,,, [ 2 | s e
v )| |+ B
S Ve - \ =l
L w H s e f d
EDB-08. EDB-10. EDB-15 185 85 187.5 75 75 177.5 5
EDB-20. EDB-30 EDB-50 207 123 270.5 75 111 258.5 6
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Appendix A

Parameter list

Parameter

Name and description

Setting
Unit Default
range

remarks

Pn000

Uses servo ON input signal (/S-ON) or not
[0] Uses servo ON input (/S-ON).
[1] Does not use servo ON input (/SON)

O

Pn001

Uses forward rotation prohibited input (P-OT) or
not

[0] Uses forward rotation prohibited input (P-OT).

[1] Does not use forward rotation prohibited input (P-

oT).

Pn002

Uses reverse rotation prohibited input signal (N-OT)
or not

[0] Uses reverse rotation input (N-OT)

[1] Does not use reverse rotation prohibited input
(N-OT).

Pn003

Operation performed at recovery from power loss
[0] Resets servo alarm status at power recovery
(ALM)

[1] Remains in servo alarm status at power recovery

from its momentary power loss.

from momentary power loss. (ALM)

Pn004

How to stop when Servo OFF or overtravel occurs
[0] Stops the motor by applying dynamic brake
(DB) and then release the brake
[11 Coastto a stop

[2] Performs DB when S-off; apply plug braking
when overtravel,S-off after motor stops

[3] Motor coasts to stop when S-off, apply plug
braking when overtravel, S-off after motor stops
[4] Performs DB when S-off, apply plug braking
when overtravel, zero clamp after motor stops
[5] Motor coasts to stop when S-off, apply plug
braking when overtravel ,zero clamp after motor

stops

Pn005

if the error counter cleared when S-OFF
[0] clear the error counter when S-OFF

[1]: does not clear the error counter when S-OFF
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Parameter Name and description Unit Setting Default remarks
range
Rotation Direction Selection
[0] Forward rotation is defined as
counterclockwise rotation when viewed from the
Pn006 drive end. (Standard setting) — 0~1 0 ®
[11 Forward rotation is defined as clockwise
rotation when viewed from the drive end.
(Reverse rotation mode)
Doesn'’t or does use analog speed limit function
Pn007 [0] Does not use analog speed limit function — 0~1 0 @
[1] Uses analog speed limit function
Reference pulse form
[0] Sign + Pulse
[1] CW+CCW
Pn008 — 0~4 0 @®
[2] A-phase + B-phase (x1 multiplication)
[3] A-phase + B-phase (x2 multiplication)
[4] A+B (x4 multiplication)
Reference pulse form
[0] does not invert PULS reference pulse logic,
does not invert SIGN reference pulse logic
[1] does not invert PULS reference pulse logic,
Pn009 inverts SIGN reference pulse logic — 0~3 0 @
[2] inverts PULS reference pulse logic, does not
invert SIGN reference pulse logic
[3] inverts PULS reference pulse logic, inverts
SIGN reference pulse logic
uses analog current limit function or not
Pn010 [0] Does not use analog current limit function — 0~1 0 @
[1] Uses analog current limit function
use torque feed-forward function or not
Pn011 [0] Does not use torque feed-forward function — 0~1 0 @
[1] Uses torque feed-forward function
Pn012 Speed reference gain (r/min)/V 0~2000 150
Pn013 Speed loop gain Hz 1~2000 16
Pn014 Speed loop integration time constant ms 1~56120 20
Pn015 Position loop gain 1/s 1~1000 40 @)
Pn016 Speed bias r/min 0~300 0
Pn017 Position feed forward % 0~100 80
Pn018 Torque reference filter time constant 0.1ms 0~250 4
Pn019 Soft start accelerating time ms 0~10000 0 ®
Pn020 Soft start decelerating time ms 0~10000 0 ®
Pn021 PG dividing ratio P/R 1~2500 2500 @
Pn022 Electronic gear A — 1~65535 1 @
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Parameter Name and description Unit Setting Default remarks
range
Pn023 Electronic gear B — 1~65535 1 ®
Pn024 Smoothing 0.1ms 0~32767
Pn025 Feed-forward filter 0.1ms 0~640
Pn026 Forward rotation torque limit % 0~300 300
Pn027 Reverse rotation torque limit % 0~300 300
Pn028 Forward external current limit % 0~300 100
Pn029 Reverse external current limit % 0~300 100
Pn030 plug braking stop torque % 0~300 300
0.1v/100
Pn031 Torque reference gain % 33~100 33
Pn032 Zero-Speed Level r/min 1~2000 20
Pn033 Zero clamp speed r/min 0~2000 10
Pn034 Speed Coincidence Signal Output Width r/min 0~100 10
Reference
Pn035 Positioning Complete Range unit 0~500 10
256
Pn036 error counter overflow reference 1~32767 1024
unit
Pn037 JOG speed r/min 0~2000 500
Pn038 SPEED1 r/min 0~2000 100
Pn039 SPEED2 r/min 0~2000 200
Pn040 SPEED3 r/min 0~2000 300
Control mode selection
[0] Speed control (analog reference)
[1] Position control (pulse train reference)
[2] Torque control (analog reference)
[3]Speed control (contact reference) Speed
control (0 reference)
[4] Speed control (contact reference) Speed
control (analog reference)
[5] Speed control (contact reference) Position
control (pulse train reference)
Pn041 — 0~13 0 @
[6] Speed control (contact reference) Torque
control (analog reference)
[7] Position control (pulse train reference) Speed
control (analog reference)
[8] Position control (pulse train reference) Torque
control (analog reference)
[9] Torque control (analog reference) Speed
control (analog reference)
[10] Speed control (analog reference) Zero clamp
control
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Parameter Name and description Unit Setting Default remarks
range
[11] Position control (pulse train reference)
Position control (inhibit)
[12] position control ( parameter reference)
[13] speed control ( parameter reference)
[14] electric knife frame function
Pn042 Speed limit in torque control mode r/min 0~6000 1500
Time delay from servo ON signal till Servo actually
Pn043 ms 0~20 200
ON
Pr044 Time delay from the time a brake signal is 10ms 0~500 0
output until servo OFF status occurs
Pn045 Speed level for brake signal output during operation | r/min 0~2000 100
Pn046 Time delay from brake signal until servo OFF 10ms 10~100 50
Position error pulse overflow alarm
Pn047 [0] no alarm output - 0~1 0
[1] alarm output
Pn048 Speed when parameter speed reference functions r/min 0~2000 500
Rotation direction when parameter speed reference
Pn049 function — 0~1 0
[0] Forward
[1] Reverse
Choose between cycle run and single run.
[0]: cycle run, /PCL as start signal, /NCL reverse to
look for reference point.
[1]: single run, /PCL as start signal, /NCL reverse to
Pn050 look for reference point. — 0~3 0
[2]. cycle run, /NCL as start signal, /PCL reverse to
look for reference point.
[3]. single run, /NCL as start signal, /PCL reverse to
look for reference point.
Use /P-CON signal as step changing signal or not
[0]: delay changing steps, no need of start signal.
[1]: change steps by /P-CON, no need of start signal
Pn051 [2]. delay changing steps, need start signal. (/PCL or | — 0~3 0
/NCL)
[3]. change steps by /P-CON, need start
signal.(/PCL or /NCL)
Program method
Pn052 [0] incremental — 0~1 0
[1] absolute
Pn053 Select output signals 1CN-7,8 functions 0~4 0
Pn054 Select output signals 1CN-1,2 functions 0~4 1
Pn055 Select output signals 1CN-5,6 functions 0~4 2
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Settin
Parameter Name and description Unit d Default remarks
range
Pn056 The second electronic gear numerator B2 1-65535 1
Pn057 Dynamic electronic gear on 0~1
Pn058 Dynamic electronic gear switching 0~1
10%referen
Pn059 Moving distance 0 | -9999~9999 | 0
ce pulse
1reference
Pn060 Moving distance 0 | -9999~9999 | 0
pulse
10%referen
Pn061 Moving distance 1 | -9999~9999 | 0
ce pulse
1reference
Pn062 Moving distance 1 | -9999~9999 | 0
pulse
10%referen
Pn063 Moving distance 2 -9999~9999 | 0
ce pulse
1reference
Pn064 Moving distance 2 | -9999~9999 | 0
pulse
10%referen
Pn065 Moving distance 3 -9999~9999 | 0
ce pulse
1reference
Pn066 Moving distance 3 | -9999~9999 | 0
pulse
10%referen
Pn067 Moving distance 4 -9999~9999 | 0
ce pulse
1reference
Pn068 Moving distance 4 | -9999~9999 | 0
pulse
10%referen
Pn069 Moving distance 5 | -9999~9999 | 0
ce pulse
) ) 1reference
Pn070 Moving distance 5 | -9999~9999 | 0
pulse
10%referen
Pn071 Moving distance 6 | -9999~9999 | 0
ce pulse
) ) 1reference
Pn072 Moving distance 6 | -9999~9999 | 0
pulse
10%referen
Pn073 Moving distance 7 | -9999~9999 | 0
ce pulse
) ) 1reference
Pn074 Moving distance 7 | -9999~9999 | 0
pulse
10%referen
Pn075 Moving distance 8 | -9999~9999 | 0
ce pulse
1reference
Pn076 Moving distance 8 | -9999~9999 | 0
pulse
10%referen
Pn077 Moving distance 9 | -9999~9999 | 0
ce pulse
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e . Setting
Parameter Name and description Unit Default remarks
range
1reference
Pn078 Moving distance 9 -9999~9999 | 0
pulse
10%referen
Pn079 Moving distance 10 -9999~9999 | 0
ce pulse
1reference
Pn080 Moving distance 10 -9999~9999 | 0
pulse
10%referen
Pn081 Moving distance 11 -9999~9999 | 0
ce pulse
1reference
Pn082 Moving distance 11 -9999~9999 | 0
pulse
10%referen
Pn083 Moving distance 12 -9999~9999 | 0
ce pulse
1reference
Pn084 Moving distance 12 -9999~9999 | 0
pulse
10%referen
Pn085 Moving distance 13 -9999~9999 | 0
ce pulse
1reference
Pn086 Moving distance 13 -9999~9999 | 0
pulse
10%referen
Pn087 Moving distance 14 -9999~9999 | 0
ce pulse
1reference
Pn088 Moving distance 14 -9999~9999 | 0
pulse
10%referen
Pn089 Moving distance 15 -9999~9999 | 0
ce pulse
1reference
Pn090 Moving distance 15 -9999~9999 | 0
pulse
Pn091 Encoder wrong alarm on - 0~1 0
Pn092 C pulse clear protection - 0~1 0
Pn093 Dynamic brake time ms 50~2000 125
Pn094 Position low speed complement on - 0-1 0
Pn095 Increase overload capacity - 0-1 0
Pn096 Input smoothing time constant 0.2ms 0-1000 1
Pn097 Alarm inspection smoothing time constant 0.2ms 0~3 1
Pn098 Reverse input port low bits - 0~15 0 ®
Pn099 Reverse input port high bits - 0~15 0 @©
Speed loop setting curve form
[0] slope
Pn100 [1] S curve - 0~3 0 @®
[2] primary filter
[3] secondary filter
Pn101 S curve raising time ms 0-10000 0
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Parameter Name and description Unit Setting Default remarks
range

Pn102 Primary and secondary filter time ms 0-10000

Pn103 S form selection - 1~3

Pn104 Position reference primary and secondary filter ) 0-1 0
selection

Pn105 Not used

Pn106 Not used

Pn107 Not used

Pn108 Not used

Pn109 Not used

Pn110 Not used

Pn111 Not used

Pn112 Speed forward-feedback percentage - 0~100 0

Pn113 Load inertia Kg.cm2 0~10000 20

Pn114 Torque switching percentage - 0~300 200
P/P1 switching condition

Pn115 [0] fixed PI - 0-1 0
[1] torque switch

Pn116 Not used

Pn117 Not used

Pn118 Not used

Pn119 Not used

Pn120 Not used

Pn121 Not used

Pn122 Not used

Pn123 Moving distance Ospeed r/min 0~2000 500

Pn124 Moving distance 1speed r/min 0~2000 500

Pn125 Moving distance 2speed r/min 0~2000 500

Pn126 Moving distance 3speed r/min 0~2000 500

Pn127 Moving distance 4speed r/min 0~2000 500

Pn128 Moving distance 5speed r/min 0~2000 500

Pn129 Moving distance 6speed r/min 0~2000 500

Pn130 Moving distance 7speed r/min 0~2000 500

Pn131 Moving distance 8speed r/min 0~2000 500

Pn132 Moving distance 9speed r/min 0~2000 500

Pn133 Moving distance 10speed r/min 0~2000 500

Pn134 Moving distance 11speed r/min 0~2000 500

Pn135 Moving distance 12speed r/min 0~2000 500

Pn136 Moving distance 13speed r/min 0~2000 500

Pn137 Moving distance 14speed r/min 0~2000 500

Pn138 Moving distance 15speed r/min 0~2000 500

Pn139 Not used
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e . Setting
Parameter Name and description Unit Default remarks
range

Pn140 Not used

Pn141 Not used

Pn142 Not used

Pn143 Not used

Pn144 Not used

Pn145 Not used

Pn146 Not used

Pn147 Not used

Pn148 Not used

Pn149 Not used

Pn150 Not used

Pn151 Not used

Pn152 Not used

Pn153 Not used

Pn154 Not used
Moving distance 0 time constant for acceleration

Pn155 0.1ms 0~32767 0
and deceleration
Moving distance 1 time constant for acceleration

Pn156 0.1ms 0~32767 0
and deceleration
Moving distance 2 time constant for acceleration

Pn157 0.1ms 0~32767 0
and deceleration
Moving distance 3 time constant for acceleration

Pn158 0.1ms 0~32767 0
and deceleration
Moving distance 4 time constant for acceleration

Pn159 0.1ms 0~32767 0
and deceleration
Moving distance 5 time constant for acceleration

Pn160 0.1ms 0~32767 0
and deceleration
Moving distance 6 time constant for acceleration

Pn161 0.1ms 0~32767 0
and deceleration
Moving distance 7 time constant for acceleration

Pn162 0.1ms 0~32767 0
and deceleration
Moving distance 8 time constant for acceleration

Pn163 0.1ms 0~32767 0
and deceleration
Moving distance 9 time constant for acceleration

Pn164 0.1ms 0~32767 0
and deceleration
Moving distance 10 time constant for acceleration

Pn165 0.1ms 0~32767 0
and deceleration
Moving distance 11 time constant for acceleration

Pn166 0.1ms 0~32767 0
and deceleration
Moving distance 12 time constant for acceleration

Pn167 0.1ms 0~32767 0

and deceleration
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e . Setting
Parameter Name and description Unit Default remarks
range

Moving distance 13 time constant for acceleration

Pn168 0.1ms 0~32767 0
and deceleration
Moving distance 14 time constant for acceleration

Pn169 0.1ms 0~32767 0
and deceleration
Moving distance 15 time constant for acceleration

Pn170 0.1ms 0~32767 0
and deceleration

Pn171 Not used

Pn172 Not used

Pn173 Not used

Pn174 Not used

Pn175 Not used

Pn176 Not used

Pn177 Not used

Pn178 Not used

Pn179 Not used

Pn180 Not used

Pn181 Not used

Pn182 Not used

Pn183 Not used

Pn184 Not used

Pn185 Not used

Pn186 Not used
Moving distance 0 Stop time after reaching desired

Pn187 » 50ms 0~300 10
position
Moving distance 1 Stop time after reaching desired

Pn188 » 50ms 0~300 10
position
Moving distance 2 Stop time after reaching desired

Pn189 » 50ms 0~300 10
position
Moving distance 3 Stop time after reaching desired

Pn190 » 50ms 0~300 10
position
Moving distance 4 Stop time after reaching desired

Pn191 » 50ms 0~300 10
position
Moving distance 5 Stop time after reaching desired

Pn192 » 50ms 0~300 10
position
Moving distance 6 Stop time after reaching desired

Pn193 » 50ms 0~300 10
position
Moving distance 7 Stop time after reaching desired

Pn194 » 50ms 0~300 10
position
Moving distance 8 Stop time after reaching desired

Pn195 » 50ms 0~300 10
position

Pn196 Moving distance9 Stop time after reaching desired | 50ms 0~300 10
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e . Setting
Parameter Name and description Unit Default remarks
range
position
Moving distance 10 Stop time after reaching desired
Pn197 N 50ms 0~300 10
position
Moving distance 11 Stop time after reaching desired
Pn198 N 50ms 0~300 10
position
Moving distance12 Stop time after reaching desired
Pn199 50ms 0~300 10
position
Moving distance 13 Stop time after reaching desired
Pn200 50ms 0~300 10
position
Moving distance 14 Stop time after reaching desired
Pn201 50ms 0~300 10
position
Moving distance 15 Stop time after reaching desired
Pn202 N 50ms 0~300 10
position
Motor reverse turnaround time [electric knife frame
Pn203 ms 0~15000 2000
function]
Pn204 Motor reverse angle degree 0~32767 1700
Pn205 Not used
Pn206 Not used
Pn207 Not used
Pn208 Not used
Pn209 Not used
Pn210 Communication address setting - 1~255 1
Communication speed options:
0: 4800bps
Pn211 0~2 1
1: 9600 bps
2: 19200bps
Communication protocol form:
0: 7, N, 2 (Modbus,ASCID
1: 7, E, 1 (Modbus,ASCI)
2: 7, O, 1 (Modbus,ASCII)
3: 8, N, 2 (Modbus,ASCID
Pn212 0~8 5
4. 8, E, 1 (Modbus,ASCID
5: 8, O, 1 (Modbus,ASCII)
6: 8, N, 2 (Modbus,RTU)
7: 8, E, 1 (Modbus,RTU)
8: 8, O, 1 (Modbus,RTU)
Communication protocol options:
0 Self-definition  protocol  RS-232
Communication
Pn213 0~2 2
1 MODBUS  Protocol RS-422/232

Communication
2: MODBUS Protocol RS-485 Communication
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Parameter Name and description Unit Setting Default remarks
range
Pn214 Not Used
Pn215 Not Used
Communication bit control:
This parameter is designated through bit to decide
input source of digital input port. BitO~bit7
Pn216 represent input port 0~7 respectively. Bit definition - 0~255 0 @
represents as follows:
0 : input bit is controled by outside interface
1: input bit is controled by communication.
Pn217 Reverse the output port - 0-15 0
Pn218 Suitable motor type parameter - 0~3 1
Pn219 Start point for program — 0~31 0
Pn220 End point for program — 0~31 1
speed of looking for reference point (bump the limit
Pn221 r/min 0~2000 1500
switch)
Pn222 Moving speed (move away from limit switch) r/min 0~2000 30

valid.

@) Valid even in the zero clamp mode
® To use soft start function, always set both Pn-012 and Pn-013

@ this parameter’s input source is decided by digital input port control through bit setting, bit0 ~ bit7 are

relevant to input port 0~7. bit setting as follows:

0: input pins are controlled by outside terminal.

1: input pins set as communication control.
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Appendix B

List of Alarm Display

el <.:J|§play Alarm Alarm Name Meaning
on digital output
operator P
A. 01 X Parameter breakdown Checksum results of parameters are
abnormal.
A. 02 X A/D breakdown ADS8322 chip breakdown
Rotation speed of the motor has
A. 03 X Overspeed exceeded 2000r/min,
The motor was running for several
A. 04 X Overloaded seconds to several tens of seconds under a
torque largely exceeding ratings.
A. 05 X Position error pulse overflow Position error pulse has exceeded the value
A. 06 X Position error pulse has Position error pulse has exceeded the value
’ exceeded the value set in parameter Pn-036 (overflow).
A. 10 X E.ncoder PA ., PB or PC At least one of PA,PB or PC is disconnected
disconnected
A 11 X Encoder PU , PV or PW | At least one of PUPV or PW s
’ disconnected disconnected
A 12 X Overcurrent An overcurrent flowed through the IPM
module.
A 13 X Overvoltage Voltage supply for the main motor circuit
exceeds rating.
A 14 X Undervoltage Voltage supply for the main motor circuit is
too low.
A. 15 X Bleeder resistor damaged Bleeder resistor is broken
A. 16 X Regenerative error Regenerative circuit error
Power lines One phase is not connected in
A. 20 X .
open phase the main power supply
A, 21 X power loss error A power |pterruptlon exceeding one cycle
occurred in AC power supply.
A. 41 X Encoder type error Encoder type error
A. 42 X Motor type error Motor type error
A. 70 X Electric knife error Electric knife error
A. 99 O Not an error Normal operation status

O: Output transistor is OFF
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