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WARNING

YET manufactures component parts that can be used in a wide variety of industrial applicati
The selection and application of YET products remain the responsibility of the equipment de
or end user. YET accepts no responsibility for the way its products are incorporated into the
system design.
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Under no circumstances should any YET product be incorporated into any product or desigr as the

exclusive or sole safety control. Without exception, all controls should be designed to detect
dynamically and fail safely under all circumstances. All products designed to incorporate a

faults

component part manufactured by YET must be supplied to the end user with appropriate warnings

and instructions as to that part’'s safe use and operation. Any warnings provided by YET mu
promptly provided to the end user.

YET offers an express warranty only as to the quality of its products in conforming to standa
specifications published in YET's manual. NO OTHER WARRANTY, EXPRESS OR IMPLIE
IS OFFERED. YET assumes no liability for any personal injury, property damage, losses, or
arising from misapplication of its products.
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Safety Information

The following defines the symbols used in this manual to indicate varying
degrees of safety precautions and to identify the corresponding level of hazard
inherent to each. Failure to follow precautions provided in this manual can
result in serious, possibly even fatal, injury, and/or damage to the persons,
products, or related equipment and systems.

WARNING

€ WARNING: Indicates a potentially hazardous situation, which, if not heeded, could resplt in
death or serious injury.

CAUTION

€ CAUTION: Indicates a potentially hazardous situation, which, if not avoided, may result in
minor or moderate injury.
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Using This Manual

Intended Audience

This manual is intended for the following users.

€
€
€

€

Those designing XtraDrive XD- Series servodrive systems.

Those installing or wiring XtraDrive XD- Series servodrives.

Those performing trial operation or adjustments of XtraDrive XD-
Series servodrives.

Those maintaining or inspecting XtraDrive XD-Series

servodrives.

Description of Technical Terms

In this manual, the following terms are defined as follows:

€

€
€
€

Servomotor= SGMAH/SGMPH/SGMGH/SGMSH or other
compatible servomotor.

Servo Amplifier = XtraDrive Series XD- servo amplifier.
Servodrive = A set including a servomotor and servo amplifier.
Servo SystenrE A servo control system that includes the
combination of a servodrive with a host computer and peripheral
devices.

Indication of Inverted Signals

In this manual, the names of inverted signals (ones that are valid when
low) are written with a forward slash (/) before the signal name, as
shown in the following equations:

€
€

S—ON =/S-ON
P—CON = /P-CON

Xiii
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Safety Precautions

The following precautions are for checking products upon delivery, installation,
wiring, operation, maintenance and inspections.

Checking Products upon Delivery

CAUTION

€ Always use the servomotor and servo amplifier in one of the specified combinations.
Not doing so may cause fire or malfunction.

Installation

CAUTION

€ Never use the products in an environment subject to water, corrosive gases, inflammak
gases, or combustibles.
Doing so may result in electric shock or fire.

e

Wiring

WARNING

€ Connect the ground terminal to a class 3 ground (100r less).
Improper grounding may result in electric shock or fire.

CAUTION

€ Do not connect a three-phase power supply to the U, V, or W output terminals.
Doing so may result in injury or fire.

€ Securely fasten the power supply terminal screws and motor output terminal screws.
Not doing so may result in fire.

Operation

CAUTION

€ Never touch any rotating motor parts while the motor is running.
Doing so may result in injury.

Xiv
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CAUTION

€ Conduct trial operation on the servomotor alone with the motor shaft disconnected fron
machine to avoid any unexpected accidents.
Not doing so 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 put of
control or malfunction.

€ Before starting operation with a machine connected, make sure that an emergency sto
can be applied at any time.
Not doing so may result in injury.

€ Do not touch the heat sinks during operation.
Not doing so may result in burns due to high temperatures.

A=)

Maintenance and Inspection

WARNING

€ Do not remove the panel cover while the power is ON.
Doing so carries a risk of electric shock.

€ Do not touch terminals for five minutes after the power has been turned OFF.
Residual voltage may cause electric shock.

€ Never touch the inside of the servo amplifier.
Doing so may result in electric shock.

CAUTION

€ Do not disassemble the servomotor.
Doing so may result in electric shock or injury

€ Do not attempt to change wiring while the power is ON.
Doing so may result in electric shock or injury

XV
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General Precautions

NOTE THE FOLLOWING TO ENSURE
SAFE APPLICATION:

€ The drawings presented in this manual are sometimes shown without covers or protectiye
guards. Always replace the cover or protective guard as specified first, and then operatg the
products in accordance with the manual.
€ The drawings presented in this manual are typical examples and may not match the product you
received.
€ This manual is subject to change due to product improvement, specification modification, and
manual improvement. When this manual is revised, the manual code is updated, and the new
manual is published as a next edition. The edition number appears on the front and back covers.
€ If the manual must be ordered due to loss or dgmaformyour nearest YET mresentative qr
one of the offices listed on the back of this manual.
€ YET will not take responsibility for the results of unauthorized modifications of this prodyct.
YET shall not be liable for any damages or troubles resulting from unauthorized modificTtion.

XVi
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1.Checking Product and Part Names

This chapter describes the procedure for checking products upon delivery as
well as names for product parts.

1. Checking Product and Part NamesS.........cooooiiiiiiiiiiiiiiiiiie e 1-1
1.1. Checking the XtraDrive Series Products on Delivery ...........ccccceeeeeviennnnee. 1-2
1.1.1. SErVAAMPIITIEIS ... eeaaeees 1-2
1.2, ProducCt Part NAIMES........ccuuiiiiiiiiiiieei ettt 1-3
1.2.1. SerVAAMPIIFIEIS ... e eaaeee 1-3
1.2.2. MOAEINUMDELS ... 1-4
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1.1. Checking the XtraDrive Series Products on Delivery

The following procedure is suggested to check XtraDrive series products
upon delivery.

Use the following checklist when XtraDrive series products are delivered.

Initial Inspection Comments

Are the delivered products Check the model numbers marked on
the ones that were ordered? | the nameplates of the servomotor and
servo amplifier. (Refer to the
descriptions of model numbers on
following pages)

Does the servomotor shaft The servomotor shaft is normal if it
rotate smoothly? can be turned 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 shipping.
Are there any loose screws? | Check screws for looseness using a

screwdriver.

If any of the above are faulty or incorrect, contact YET or an authorized

distributor.
1.1.1. Servo Amplifiers
n External Appearance and Nameplate Examples

XtraDrive TYPE
MS
EEE— A
_>

SERIAL NUMBER

SERVOMOTOR OUTPUT
APPLICABLE POWER SUPPLY
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1.2. Product Part Names

This section describes product part names.

1.2.1.

Servo Amplifiers

The figure below shows the part names for servo amplifiers.

HEAT SINK

SWITCHES

MODEL LABEL

MAIN POWER

TERMINAL

CONTROL POWER
TERMINAL

a5

0

7S
MOTOR CONNECTION 49
TERMINAL

GROUNDING
TERMINAL

I/O SIGNALS

ANALOG
MONITOR CN5

INDICATORS

WARNING
LABEL

SERIAL COMMUNICATION
CONNECTOR CN3

NAMEPLATE

ENCODER

CONNECTOR CN1

CONNECTOR CN2
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1.2.2. Model Numbers

XD-01- MS 01 R Y999
XraDrive Series 4—'_ —|_

Max. Applicable
Sernvomotor Power
(see table below)

Input Voltage:
M - 200VAC, or
T - 400VAC

Extended Functionality
By Option Boards:

S - no CN10 connector, or
N - with CN10 connector

Design Version #
Blank, or 01-FF
(optional)

Blank, or

R - Rack mounted, or
V - Board coating
(optional)

Blank, or Y followed by 1 to 4 alphanumeric characters
to identify customer applications
(optional)

. Max. Applicable . Max. Applicable
Output Capacity Servomotor Power Output Capacity Servomotor Power

Code (kW) Code (kW)

P3 0.03 08 0.75

P5 0.05 10 1.0

01 0.10 15 1.5

02 0.20 20 2.0

04 0.40 30 3.0

1-4
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2. Installation

This chapter describes precautions for XtraDrive Series servomotor and servo
amplifier installation.

2.1, ServO AMPHTIEIS ..o 2-2
2.1.1. StOrag€oNdItiONS.......ccoviiiiiiiiiiiiie e 2-2
2.1.2. TaTSy ez UL F= U o] 0 71 (=P URPPPPTP 2-2
2.1.3. (@ T=T ] =11 (0] o [F PP PPTRUPPRPRPPR 2-3
2.1.4. INSTAlALION. .. .ccoeiei e e aae 2-3
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2.1. Servo Amplifiers

The XtraDrive servo amplifiers are base-mounted. Incorrect installation will
cause problems. Follow the installation instructions below.

2.1.1. Storage Conditions

Store the servo amplifier within the following temperature range, as
long as it is stored with the power cable disconnected.

-20 to 85°C

2.1.2. Installation Site

The following precautions apply to the installation site.

Situation Installation Precaution

Design the control panel size, unit layout, and cooling
Installation in a Control Panel method so the temperature around the servo amplifier does
not exceed 55°C.

Minimize heat radiated from the heating unit as well as any
temperature rise caused by natural convection so the
temperature around the servo amplifier does not exceed
55°C.

Installation Near a Heating Unit

Install a vibration isolator beneath the servo amplifier to

Installation Near a Source of Vibration avoid subjecting it to vibration,

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

Do not install the servo amplifier in hot and humid locations
Other Situations or locations subject to excessive dust or iron powder in the
air.

2-2
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2.1.3. Orientation

Install the servo amplifier perpendicular to the wall as shown in the
figure. The servo amplifier must be oriented this way because it is
designed to be cooled by natural convection or by a cooling fan.

Secure the servo amplifier using the mounting holes. The number of
holes varies (from two to four) with the frame size of the servo
amplifier.

Wall

 E—Y — ) E— N S—f E— | S—  — —

~ m — —

U T T LV

Ventilation

2.1.4. Installation

Follow the procedure below to install multiple servo amplifiers side by
side in a control panel.

FAN FAN
VN VN 50mm(2in.)OR MORE
L 1 L 1 L
1 1[]a [[[]a (11 [[[la
o090, |go99; |9999 |QU%9
i O o O §
L = L =
ol
ot ofat
ol ; o> s
t ] o i oluc] -
o A Sla A
E 812
] vall N S al
§ Jf § o 1§
L | o L | @® @ LI @@ @ L_|
10mm(0.4in.)OR MORE 50mm(2in.)OR MORE
30mm(1.2in.)OR MORE
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Servo Amplifier Orientation

Install the servo amplifier perpendicular to the wall so the front panels’
connectors faces outward.

Cooling

As shown in the figure above, allow sufficient space around each servo
amplifier for cooling by cooling fans or natural convection.
Side-by-side Installation

When installing servo amplifiers side by side as shown in the figure
above, allow at least 0.39in (10mm) between and at least 1.97in
(50mm) above and below each servo amplifier. Install cooling fans
above the servo amplifiers to avoid excessive temperature rise and to
maintain even temperature inside the control panel.

Environmental Conditions in the Control Panel

€ Ambient Temperature: 0 to 55°C

€ Humidity: 90%RH or less
€ Vibration: 0.5G (4.9m/g)
€ Condensation and Freezing: None

€ Ambient Temperature for Long-term Reliability: 45°C max.
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3. Wiring

This chapter describes the procedure used to connect XtraDrive Series products
to peripheral devices and gives typical examples of main circuit wiring as well
as I/0 signal connections.

3.1. Connecting to Peripheral DEVICES...........uuuuuiiiiiiiieeeeeeeeeeeeeeeeeii e 3-2
3.1.1. Single-Phase 200V Main Circuit Specifications...............cccevvvvvvevvnnns 3-3
3.1.2. Single-Phase 0.8kwW 200V Main Circuit Specifications..................... 3-4
3.1.3.  Three-phase 200V Main Circuit Specifications...........cccccceeeeeeeeeeeeenn. 3-5
3.1.4. Three-Phase 400V Main Circuit Specifications ..........ccccoeeeeeeeieiieeeee. 3-6

3.2.  XtraDrive Internal Block Diagrams.............cuuvviuiiiiiiiiiiieee e eeeeeeeeeesvviaiinenns 3-7
3.2.1. Single-phase 30W to 800W, 200V Models .........cccceeeveiviiiiiiiieeeeeeiinnn, 3-7
3.2.2.  Three-phase 1kW to 3kW, 200V Models ........cccccovvvvrviiiiiiiiieeeeeeeeeen, 3-8
3.2.3. Three-phase 0.5kW to 3.0kW, 400V Models ..........cccvvvriiiernnniinnnnnnn. 3-9

I IR T Y/ V1 o O 1o U1 0 VYT T o P 3-10
3.3.1. Names and Descriptions of Main Circuit Terminal.......................... 3-11
3.3.2. Typical Main Circuit Wiring EXample .........ccccvvvviiiiciciiii e, 3-12
3.3.3. Servo Amplifier POWEr LOSSES ....ccooeeieiiiiieeeieeeeeiiii e 3-13
3.3.4.  Wiring Main Circuit Terminal Blocks..........ccccovvviviiiiiiiiiiieeee 3-14

34, 1O SIQNAIS . 3-15
3.4.1. Example of Typical /O Signal Connections ............ccccceeeveeiieeeeeennnn. 3-15
3.4.2. List Of CNL TeIrMINAIS ....cevvieiiiiiiieeee e 3-16
3.4.3. I/O Signal Names and FUNCLIONS ..........coooviiiiiiiiiiiiiiieie e 3-17
3.4.4. INTEITACECIICUITS ...eeiiiiiiiee e 3-19

3.5.  Wiring Encoders (for SGMGH and SGMSH Motors Only) .................... 3-23
3.5.1. ENCOdECONNECHONS ....cceeieiiiieiei it 3-23
3.5.2. CN2 Encoder Connector Terminal Layout and Types ............cc....... 3-25
3.5.3. EncodeCablesinterconnections............cccuuviiiiiiiiiiiiiieieeeeeee e 3-26

3.6. Examples of Standard CoNNECHIONS .........ccooiiiiiiiiiiiiiiiiiee e 3-28
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3.1. Connecting to Peripheral Devices

This section provides examples of standard XtraDrive Series product
connections to peripheral devices.

It also briefly explains how to connect each peripheral device.
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3.1.1.

Molded—case circuit
breaker (MCCB)

Used to protect 1 phase 20
power supply line.
Shuts the circuit off RT

if overcurrent is
detected.

0
Molded—case "

Noise filter circuit breaker

Used to eliminate external
noise from power supply
line.

Noise filter

///

Magnetic contactor

suppressor for
the magnetic
contactor.

Brake power supply
Type:
LPSE— 2HO1(for 200 V input)

Brake

X

Regenerative resistor unit

If the capacity of the regenerative resistor is
insufficient,connect the external regenera—
tive resistor unit to the B1-B2 terminals.

Power supply

OVAC

Turns the servo M ti X G
ON or OFF. ogtnet\c Magnetic
Use a surge contac g/\ contactor

round

L1C
power supply

D

Protectiv k
G L1 f Green /Yellow
% wire

L2C

AN

AN

3-3

0\
b5
N\,
j/zom

Regenerative
resistor(option)

olJges

==

5
—

&

o]

L5

T

i

B1B2

~

Single-Phase 200V Main Circuit Specifications

Personal computer

/

Cable type: P/N 004145

Host controller

XtraDrive is compatible with most PLC
motion controllers and indexers.

 — —
D

—
s | o — |
s | o — |
00000000

o
[

00000000

Cables and
Connectors for

encoder and
motor




XtraDrive User Manual Chapter 3: Wiring

3.1.2. Single-Phase 0.8kW 200Main Circuit Specifications

XtraDrive XD-08-MS has been changed from thnglease specifications to single-
phase. Main circuitannection terminald.(L, L2, L3) remained.

These devices have termiiz8 and internal regeneraé resistor. Observe the
following points.

1. Connect main power supply shown belovi.toandL3 terminals. Power supply is
single-phase, 220 to 230 VAC +10% to —159®/60Hz. If pover supply of 187V
(-15% of 220V) or less is used, alarm¥A indicating voltage shortage, may occur
when accelerating to max speeiith max torque of motor.

2. Short-circuitB2 andB3 terminals using the internegégenerative resistor. If
capacity of the regenerative resistomisufficient, remove the lead betweB?
andB3 terminals and connect an externegienerative resistor unit Bl andB2
terminals.

Molded—case circuit
breaker (MCCB)

i
power supply line.

=

G

Shuts the circuit off
! II.

Power supply
1 phase 200VAC

RT

Used to protect

oy
II if overcurrent is
||| detected.

=

Molded—case

circuit breaker Personal computer

Noise filter

Used to eliminate external
noise from power supply
line.

o)

Cable type:P/N 004145

Noise filter

/Y

/ @@ E EiJ @;
Magnetic ?*\; Vl g
cortactor 2

N T go/\
Green/Yellow ——— < \>‘/\\ \

wire @ @U vw
Magmet'c\

contactor

Host controller

\ XtraDrive is compatible with most PLC
motion controllers and indexers.

Magnetic contactor

B, Turns the servo
ON or OFF.
Use a surge
suppressor for

0107

s o — |
) s
00000000
00000000

Protective L3

Brake power supply

Type:
LPSE—2HO01(for 200 V input)

Cables and
Connectors for
encoder and

motor

Regenerative
resistor(option)

]
I

Regenerative resistor unit

If capacity of built—in regenerative resistor is
insufficient, connect an external regenera—

tive resistor unit to B1 and BZ%

X
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Molded—case circuit

Used to protect
power supply line.

Shuts the circuit off
if overcurrent is

Noise filter

Used to eliminate external
noise from power supply

Magnetic contactor

Brake power supply

LPSE— 2HO1(for 200 V input)

3.1.3.

(MCCB)

Turns the servo
ON or OFF.
Use a surge
suppressor for
the magnetic
contactor.

Three-phase 200V Main Circuit Specifications

Power supply
3 phase 200VAC

RST

Molded—case
circuit breaker]

Noise filter

Magnetic
contactor

Brake
power supply

Regenerative resistor unit

If the capacity of the regenerative resistor is
insufficient,connect the external regenera—
tive resistor unit to the B1-B2 terminals.

/

Regenerative

\resisto r(option)

L/

Option board

Personal computer

Cable type: P/N 004145

Host controller

XtraDrive is compatible with most PLC

motion controllers and indexers.

—/

00000000
00000000

Cables and

motor

Connectors for
encoder and
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3.1.4.

Power supply for brake

Input Voltage 200 VAC.
or 24 VDC for
Servomotor with 24 VDC brake,

Molded—case circuit
breaker (MCCB)

Used to protect
power supply line.
Shuts the circuit off
if overcurrent is
detected.

Noise filter

Used to eliminate external
noise fram power supply
line.

Magnetic contactor

Turns the servo
ON or OFF.
Use a surge
suppressor for
the magnetic
contactor,

Brake power supply

Type:
LPSE— 2HO1(for 200 V input)

57

Molded—case
circuit breake

Noise filter

Magnetic
contactor

S\ power supply

Power supply

3 phase 400VAC

RST

Ground

ISHISHIS SN/

o

Protective \

L3
121 Green/Yellow

@LW

DC power supply
(24V) -

Regenerative resistor unit

If the capacity of the regenerative resistor is
insufficient,cannect the external regenera—
tive resistor unit to the B1-B2 terminals.

\r

/5@5557

55
0O

~E

Regenerative

wire

ov
24V

B1B2

esistor(option)

A

Option board

Personal computer

Three-Phase 400V Main Circuit Specifications

L/

Cable type: P/N 004145

Host controller

XtraDrive is compatible with most PLC
mation controllers and indexers.

 — I —

0000000
0000000
e — f —

N

~
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3.2. XtraDrive Internal Block Diagrams

The following sections show internal block diagrams of the servo amplifiers.
3.2.1. Single-phase 30W to 800W, 200V Models

-—— - - - - — -
B1 [B2 “

Single—phase
200 to 230 v 11 4@1 RY1 R2 I
(50/60 Hz)

D2 D3 D4 | AC Servomotor

é . vy % ]

ve
ES

®2 LT
- |
P1

|
7T‘Nowse filter]
L1

MC = Xxxi
»—1%& . T

A0 U—{1
\

I G YN 5

[0

>
I+

]
I S 7

¢ SF—Ho ¢ oo

| N1 I
- THS1
T Relay Voltage Gate Gate drive over— [
. drive Sersor current protector
L@ L \ eNZ
| Voltage ‘
Sensor ‘
Interface
»
o \
’7 77777777777777 - — |
A
Lic > 5V Current
~yt| L |oc/pe et 115V WM Asic | LSensor
con— - [~ | generator
L2c ~ I | verter r !
s £ v
Digital cur— PG signal Divider
+ rent amp processing I
CN1
- - PG output

Reference pulse
processing —

Power Power
OFF  ON  4yc

Reference pulse input

(5%\() Open during servo
alarm

Speed
control

Serial port

o
s cwm -
gﬁ'ge reference Position Reference input
ppressor e control
[5al
[ i}
Seponce 1/0

Analog monitor Personal Computer
output for
supervision
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3.2.2. Three-phase 1kW to 3kW, 200V Models

Three—phase
200 to 230 v /% &
(50/60 Hz)

b 44 o J FU1

P
_—Noise filter| |

+12v
m D2 D3 D4 ~

v 1z¥

| AC Servomotor

—L
v—{

R
2 Zxxwzxxﬂ . *
|
L3 T xx2 -\

Sensor

-
be
5

1O
O
TOT
TO7

|
T Voltage Gate drive over— THS1 ——— I

drive current protector

B O
O

Interface ‘
>
S] \
s A E - — |
v
Lic —— ) ‘ Current
-, *| ]+]oc/moc F——p 415V N BT asic ] | Sensor
con— I N | generator |
Loc A I— ~ % ‘
Digital cur— PG signal Divider
rent omp processing
PG output

Power Power
OFF  ON quc

Reference pulse input
(/0] Speed and torque
Reference input
<—),_.-q—> Sequence |/0

Current
reference
calculation

Pasition
control

1MC  Surge
suppressor

ol
o 0 duril Anal It:
nalog_ voltage
(5RY) Open during servo Andlog, ve Speed
alarm control

Serial port

CN3

oy
Reference pulse
e Tl
A/D

Personal Computer

Analog monitor
autput_for
supervisian
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3.2.3. Three-phase 0.5kW to 3.0kW, 400V Models
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3.3. Main Circuit Wiring

This section shows typical examples of main circuit wiring for XtraDrive
Series servo products, functions of main circuit terminals, and the power ON
sequence.

Observe the following precautions when wiring.

CAUTION

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

Not doing so may cause a malfunction.

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

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

Do not touch the power terminals for 5 minutes after turning power OFF because high
voltage may still remain in the servo amplifier.

Make sure the charge indicator is out 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 amplifier has a capacitor in the power supply, a high charging current flows
for 0.2s when power is turned ON. Frequently turning power ON and OFF causgsowar
devices like capacitors and fuses to deteriorate, resulting in unexpected problems.

3-10
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3.3.1. Names and Descriptions of Main Circuit Terminal
The following table gives the names and a description of main circuit
terminals.
Table 3.1: Main Circuit Names and Description
Terminal _
Symbol Name Description
L1, L2 30W to 1kwW Single-phase 200 to 230V (+10%, -15%), 50/60Hz
t'\gfmrfglc“” AC input KW to 3KW Three-phase 200 to 230V (+10%, -15%), 50/60Hz
L1, L2, L3*
2kW to 3.0kW 400V | Three-phase 380 to 480V (+10%, -15%), 50/60Hz
Servomotor connection
u,Vv,w terminal Connects to the Servomotor.
Single-phase 200 to 230V (+10%, -15%), 50/60Hz
L1C, L2C Control power input
termina|p P 30W to 3.0kw Three-phase 200 to 230V (+10%, -15%), 50/60Hz
24V, oV 24VDC (+15%) 400V units only
@ Ground terminal Connects to the power supply ground terminals and motor ground terminal.
(2 places)
Normally not connected.
Connect an external regenerative resistor
30W to 400W (provided by customer) between B1 and B2 if the
regenerative capacity is insufficient.
B1, B2 or ' Note: No B3 terminal.
External regenerative
B1, B2, B3 resistor terminal Normally short B2 and B3 (for an internal
regenerative resistor).
800W to 3.0kW Remove the wire betvyeen B_2 and B3 gnd connect
an external regenerative resistor (provided by
customer) between B1 and B2 if the capacity of
the internal regenerative resistor is insufficient.
DC reactor terminal Normally short ®1 and ®2.
: If a countermeasure against power supply harmonic waves is needed,
@1, ®2 connection for power connect a DC reactor between ®1 and ®2.
supply harmonic wave e . ) .
The amplifier is delivered from the factory with these terminals shorted.
countermeasure ; . A
See 5.8.6 Reactor for Harmonic Suppression for details.
@ Maln_ circuit Positive Normally not connected.
terminal
Main circuit Negative
@ terminal Normally not connected.

*XtraDrive XD-08 has single-phase, 200V power supply specifications. Connect the

following power supply between L1 and L3.
Single-phase 220 to 230 VAC™ 15%(50/60Hz)

When a power supply of 187V(-15% of 220V) or less is used, an alarm 41, indicating
voltage shortage, may occur when accelerating to max speed with max torque of motor.

3-11



XtraDrive User Manual Chapter 3: Wiring

3.3.2. Typical Main Circuit Wiring Example
The following figure shows a typical example of main circuit wiring.

RL S)Td XtraDrive
> 91 MCCB
|
FIL |
= L1C
L2C
T™MC
| L1
| L2 |
L3 CN1
(For servo alarm display) ‘ ALM 31 @ +24V
TRy
1Py H
Main Main power suppl OoaV
pov‘ver supply ‘ p PPy I ALM=SG 32 1D 24

—Eet T g

WMC 1sup

" Designing a Power ON Sequence
Note the following when designing the power ON sequence.

Design the power ON sequence so that power is turned OFF when a
servo alarm signal is output. (See the circuit figure above.)

Hold the power ON button for at least two seconds. The servo
amplifier will output a servo alarm signal for two seconds or less
when power is turned ON. This is required in order to initialize the
servo amplifier.

Power supply
2.0 s max.

A
Y

Seno alarm (ALM)
output signal
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3.3.3.  Servo Amplifier Power Losses

The following table shows servo amplifier power losses at the rated
output.

Table 3.2: Servo Amplifier Power Losses at Rated Output

. Maximum Main . Control
Main . Output A Regenerative - Total
A Applicable e Circuit . Circuit
Circuit Servo Amplifier | Current Resistor Power
Servomotor . Power Power
Power Capacity Model (Effective Loss Power Loss Loss Loss
Suppl Value) [A
pply ] VAL W] W] W]
0.10 XD-01-** 0.91 6.7 19.7
Single- 0.20 XD-02-+* 2.1 13.3 — 13 26.3
phase
200V 0.40 XD-04-** 2.8 20 33
0.75 XD-08-** 4.4 47 12 15 74
_ k%
Three- 1.0 XD-10 7.6 55 12 82
phase 2.0 XD-20-** 18.5 120 15 163
200V 28
3.0 XD-30-** 7.5 60 198
0.45 XD-05-** 1.9 19 48
1.0 XD-10-** 35 35 14 64
Three-
phase 15 XD-15-** 5.4 53 15 82
400V
2.0 XD-20-** 8.4 83 08 161
3.0 XD-30-** 11.9 118 243

Note: Regenerative resistor power losses are allowable losses. Take the following action if this value is
exceeded:
Disconnect the internal regenerative resistor in the servo amplifier by removing the wire
between terminals B2 and B3.
Install an external regenerative resistor between terminals B1 and B2.
Seeb.6 Selecting a Regenerative Resistwrmore details on the resistors.
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3.3.4. Wiring Main Circuit Terminal Blocks
Observe the following precautions when wiring main circuit terminal
blocks.

CAUTION

Remove the terminal block from the servo amplifier 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.

Reconnect any wires that were accidentally pulled out.

Servo amplifiers with a capacity below 1.5kW will have connector-type
terminal blocks for main circuit terminals. Follow the procedure below when

connecting to the terminal block.

" Connection Procedure
Strip the end of the wire, leaving the ends twisted together.

s

‘ ‘

8 to 9 mm (0.31 to 0.35in)

Open the wire insert opening of the terminal block (plug) with a tool

using either of the two procedures shown in Fig. A and Fig. B on the
following page.

1. Fig. A: Use the provided lever to open the wire insert opening .

Fig. B: Using a commercially available 1/8in (3.0 to 3.5mm)
slotted screwdriver, press down firmly on the screwdriver insert
opening to release the wire insert slot.

2. Figs A and B: Insert the wire end into the opening and then
clamp it tightly by releasing either the lever or the screwdriver.
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3.4. /O Signals

This section describes 1/O signals for the XtraDrive servo amplifier.

3.4.1.

XtraDrive
_ 37
Reference speed V=REF t:
+2 to +10 V/rated motor speed P sc 38
T-REF K—' 39
External torque control/
torque feed—forward P sG K_‘
+1 to £10 V/rated motor torque 1 v
PULS puLs | 7 1508 R 33
R BT Ry
[A phose} IP PULS L B 1}77J
SIGN Aﬁi SION J11
ccw P | g‘ 35
[B phose} I SIGN J, 12 L*,,J R 36
Position reference CLR RI CLR 15— &71{‘
P
CLR L 14 oMy 19
+12v 20,
Open—collector PL1 3 K@
reference PL2 13
\power supply PL3 18 48
*4 49
*3 4 BAL(+ 21
Backup battery 2.8 to 4.5V P BAT
- = 22
. +5V SIEI ]
SEN signal input ov P 5o 2 ¢
+24v 24V L47 33k0
- E**T - 25
Servo ON ¢ S—_ON |40 737@4 Servo ON ‘F* ‘
(Serva ON when ON) o L 26
H:'ﬁ\_f » EA Proportional -
P control —— /P—CON | 41 Zt T (P ocontrol
(P control when ON) -
}4» E" Forward run 27
Forward run prohibited pP—0OT 42 > N © prohibited r—
(Prohibited when OFF) ﬂﬁijﬁa Reverse run ‘L*,,‘ 08
Reverse run prohibited N=0OT 43 > W prohibited
(Prohibited when OFF) — FEHAT}7477 r——5 29
N
Alarm reset ALM—=RST] 44 —1@4 Aarm reset ‘L* I 30
(Reset when ON) ——5 Forward T
}* t
Forward current limit ST P—CL L45 71@A (\:\'LrJr:ir‘[emON - 31
(Limit when ON) ——21 Reverse B Awy 30
— Ll
Reverse current limit 7:{N7CL 46 71@4 ﬁ%&e%N
(Limit when ON)
5 L]
FG

Connect

shield to connector shell
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Example of Typical I/O Signal Connections

ALO1
ALO3
ALO3

PAO
/PAO

PBO
/PBO

PCO
/PCO

PSO
/PSO

SG

/COIN+
/COIN—

/T—GON+
/T—GON—

/S—RDY+
/S—RDY—
ALM+
ALM—

Alarm code output

Maximum operating voltage
30VDC
Maximum operating current
20mA

PG dividing ratio output

Applicable line receiver:
SN75175 manufactured by TI,
MC3486 manufactured by
ON—SEMI or the equivalent

S—phase rotation
serial data output

Signal Ground

Position completed
(ON when positioning is
completed)

TGON output
(ON at levels above the
setting)

Servo ready output
(ON when ready)

Servo alarm output
(OFF with an alarm)

Photocoupler maximum output
operating voltage 30 VDC
operating current 50 mA
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3.4.2. List of CN1 Terminals

The following diagram shows the layout and specifications of CN1
terminals.

Table 3.3: CN1 Terminal Layout

~ _|Speed coinci-
1 SG |[GND 26 IN-CMP dence detection
(/COIN-) output
TGON signal
2| SG |GND Open-collector | 27 | /TGON+ | w9 TGON sianal
3| PL1 |reference 28 | ITGON |ty 9
4| sen [|SEN signal power supply Servo ready
input ¢ 29 | /SRDY+ outout S d
5 | v-REF |Reference P 30 | /s-RDY [>6VO ready
speed input output
6| SG |GND ot 31| ALM+ (?Etrvl?talarm S |
7| puis [Feteerce U Jaa| o |Semedam
8 IPULS Reference P P PG divided P
pulse input Toraue 33| PAO |output A- PG divided
9 | T-REF q . phase 34| /PAO |output A-
reference input —
I R PG divided phase
Ref . |35 PBO |output B- PG divided
11| SIGN in‘glire“ce sign phase 36| /IPBO |output B-
Reference phase
) Al d
12| /SIGN symbol input Open-collector | 37 | ALO1 Oue:[r)rStco © Alarm code
13| PL2 |[reference 38| ALO2 output
. power supply Open-
14| /CLR |Clearinput 39| ALO3 |collector S ON
15| CLR |Clear input output 40 | /S-ON in‘:)L"to
Analog .
16| TMON Monitor Output . 41 | P-CON _Poperatlon Forward
17| vte |Analog Monitor nput 42| P-OT |overtravel
Open-collector Output inout
18| PL3 |[reference — 13| NoOT Eec;lr?::eel inpu
power supply PG divided oV " v IALMRS |Alarm reset
PG divided 19| PCO |output C- Inpu 44 T inout
pu
20| /PCO |output phase Forward
C-phase 45| /P-CL |current limit Reverse
21 | BAT (+) |Battery (+) ON input 46 | /N-CL |current limit
22| BAT (-) |Battery (-) External ON input
47 | +24V -IN |input power S-oh
23| — — supply 48| pso |>Phase
" signal output
N-cmp+ | SPeed 49| /PSO si-gpnh:Ilsoeutput
25 JCOIN+ coincidence 50 — —
( ) detection output

Note: 1. Do not use unused terminals for relays.
2. Connect the shield of the I/O signal cable to the connector’s shell.
3. Connect to the FG (frame ground) at the servo amplifier-end connector.

" CN1 Specifications

i Applicable Receptacle Kit (YET P/N: 4J4003)
XtraDrive Internal

Connector

Connector Case Manufacturer

10250-52A2JL or Equivalent
50-pin Right Angle Plug

Sumitomo 3M

MDR 10150-3000VE 50-pin 10350-52A0-008 Co
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3.4.3. /O Signal Names and Functions
The following section describes servo amplifier 1/0O signal names and

functions.
" Input Signals
Signal Name Pin Function Refer-
No. ence
Common /S-ON 20 _Servo _ON: Tur_ns ON the servomotor when the gate block 552
in the inverter is released.
/P-CON 41 * Function selected via parameter. gg%
Proportional | Switches the speed control loop from PI
operation (proportional/integral) to P (proportional) 5.2.1
reference control when ON.
Direction With internal reference speed selected: 526
reference Switches the direction of rotation. -
Position <=>Speed Enables
CO”tTO' mode Speed <—>Torque control mode 527
switching itchin
Torque <= Speed switching.
Zero-clamp Speed control with zero-clamp function:
- 5.4.3
reference reference speed is zero when ON.
Reference Position control with reference pulse stop:
; 5.2.10
pulse block stops reference pulse input when ON.
Forwa_rd_ Run Overtravel prohibited: stops servomotor
P-OT 42 prohibited
when movable part travels beyond the 5.1.2
N-OT 43 Reverse Run .
o allowable range of motion.
prohibited
/P-CL 45 | * Function selected with a parameter. —
IN-CL 46 Forward
current limit ON P .
Reverse Current limit function used when ON. 5.1.3
current limit ON
Internal With internal reference speed selected:
speed . . - 5.2.6
A switches the internal speed settings.
switching
/ALM .
RST 44 Alarm reset: Releases the servo alarm state. 55.1
+24VIN 47 Control power supply input for sequence signals: users 524
must provide the +24V power supply.
SEN 4 (2) | Initial data request signal when using an absolute encoder. 5.2.3
BB/:\T; g% Connecting pins for the absolute encoder backup battery. 5.2.3
Speed Speed reference input: £2 to +10V/rated motor speed
Referenc V-REF 5 (6) ; - - 5.2.1
e (Input gain can be modified with a parameter.)
Torque 9 Torque reference input: 1 to +10V/rated motor speed
Referenc T-REF - L ; 5.2.1
e (20) | (Input gain can be modified with a parameter.)
Corresponds Input mode
Position /FI;LLJ}I‘_SS ; tguﬁ'if?ﬁgﬁf Code + pulse string
Referenc SIGN 1 Line-driver CCWI/CW pulse _ _ 52.1
€ /SIGN 12 Open- Two-phase pulse (90° phase differential)
collector
CLR 15 Error counter clear: Clears the error counter during 5921
/CLR 14 position control. o
PL1 3 +12V pull-up power supply when PULS, SIGN and CLR
PL2 13 reference signals is open-collector outputs (+12V power 521
PL3 18 supply is built into the servo amplifier).

Note: 1. The functions allocated to /S-ON, /P-CON. P-OT, N-OT, /ALM-RST, /P-CL, and /N-CL input
signals can be changed with parameters. (See 5.3.3 Input Circuit Signal Allocation.)
2. Pin numbers in parenthesis () indicate sighal grounds.
3. The voltage input range for speed and torque references is a maximum of £12V.
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" Output Signals
: Pin .
Signal Name No Function Reference
Common 2tm+ g; Servo alarm: Turns OFF when an error is detected. 55.1
Detection during servomotor rotation: detects
ITGON+ | 27 whether the servomotor is rotating at a speed higher 555
/ITGON- 28 than the motor speed setting. Motor speed detection ~
can be set via parameter.
/S-RDY+ | 9 Servo ready: ON if there is no servo alarm when the 556
/S-RDY- | 30 control/main circuit power supply is turned ON. "
PAO 33(1) | A phase
/PAO 34 signal Converted two-phase pulse (A and
PBO 35 B phase B phase) encoder output signal 593
/PBO 36 signal and origin pulse (C phase) signal: -
PCO 19 C phase RS-422 or the equivalent.
/PCO 20 signal
With an absolute encoder: outputs
PSO 48 S phase serial data corresponding to the
/PSO 49 signal number of revolutions (RS-422 or
equivalent).
ALOL 37 Alarm code output: Outputs 3-bit alarm codes.
ALO2 38 Open-collector: 30V and 20mA rating maximum 55.1
ALO3 39(1) | “P : 9 :
TMON 16 Analog monitor signal
VTG 17 Analog monitor signal
Speed coincidence (output in Speed Control Mode):
Speed IV-CMP+ | 25 detects whether the motor speed is within the 554
IV-CMP- | 26 setting range and if it matches the reference speed ~
value.
Positioning completed (output in Position Control
3 ICOIN+ o5 Mode): turns ON when the num.ber. of error pulses
Position ICOIN- 26 reaches the value set. The setting is the number of 5.5.3
error pulses set in reference units (input pulse units
defined by the electronic gear).
N 23 These terminals are not used.
ot used. 24 . —
50 Do not connect relays to these terminals.

Note: 1. Pin numbers in parenthesis () indicate signal grounds.
2. The functions allocated to /TGON, /S-RDY, and /V-CMP (/COIN) can be changed via parameters.
Functions /CLT, /VCT, /BK, /IWARN, and /NEAR signals can also be changed. (See 5.3ut Outp
Circuit Signal Allocation).
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3.44.

Interface Circuits

This section shows examples of servo amplifier I/O signal connection to
the host controller.

Interface for Reference Input Circuits

Analog Input Circuit
Analog signals are either speed or torque reference signals at the
impedance below.

Speed reference input: About 14k
Torque reference input: About 14k

The maximum allowable voltage for input signals is £12V.

XtraDrive

1.8kQ (1/2W)min

V-REF or
T-REF
12V =
About 14kQ

Reference Position Input Circuit

An output circuit for the reference pulse and error counter clear signal
at the host controller can be either line-driver or open-collector outputs.
These are shown below by type.

Line-driver Output Example:

Host XtraDrive end
controller end
1500 4.7k

1) 1

Application line—driver |
SN75174 manufactured by
T/| or the equivalent 2.8 V < (H level) — (L lewel) < 3.7V

Open-collector Output, Example 1: External power supply

Host Vee
controller end ﬁ XtraDrive end

R1
i 1500 4.7kQ

BEEL

Ejﬂ T T Ve= 1.5 to 1.8V
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The following examples show how to select the pull-up resistor R1 so
the input current (1) falls between 7 and 15mA.

Application Examples
R1 =2.2k! with R1 =1k! with R1 =180! with
Vce = 24V 5% Vce =12V 5% Vce =5V 5%

Open-collector Output, Example 2: Using a servo amplifier with an
internal 12V power supply

This circuit uses the 12V power supply built into the servo
amplifier. The input is not isolated in this case.

Host

controller end XtraDrive end
/PU,PLZ,PLB terminals
+12V
1.0kQ +
1500
| I
About S
9 mA -
| y
1.5V max. oV
when ON

" Sequence Input Circuit Interface

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.

XtraDrive XtraDrive
24VDC 24VDC
50mA min. L24VIN 3.5 kO 50mA min. L04VIN 3.3 kQ
i A 2ue | 4 B Aue |
/S—0N.etc. 3 E /S—0N.etc. ’ E
oD 1 L o0
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" Output Circuit Interfaces

Any of the following three types of servo amplifier output circuits can
be used. Connect an input circuit at the host controller following one of
these types.

XtraDrive
end

Connecting to a Line-driver Output Circuit

Encoder serial data converted to two-phase (A and B phase) pulse
output signals (PAO, /PAO, PBO, /PBO), origin pulse signals (PCO,
/PCO) and S phase rotation signals (PCO, /PCOQO) are output via line-
driver output circuits that normally comprise the position control
system at the host controller. Connect the line-driver output circuit
through a line receiver circuit at the host controller.

See3.5 Wiring Encoder$or connection circuit examples.

Connecting to an Open-collector Output Circuit

Alarm code signals are output from open-collector transistor output
circuits.

Connect an open-collector output circuit through an optocoupler,
relay, or line receiver circuit.

O to 12VvVIC 5 to 24VDC

E Photocoupler
3 —

— Relay
3[:< XtraDrive

o———o0
; e end L

»l
>

{

24

XtraDrive

5 to 12vDC

T

end :
[

E}T%

+

(@]
<

T

Note: The maximum allowable voltage and current capacities for open-collector circuits are:
Voltage: 30\h¢c
Current: 20mA¢
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x Connecting an optocolgr output circuit

An optocoupler output circuits areagsfor servo alarm, servo ready,
and other sequence output signal circuits.

Connect an optocoupleutput circuit though a relay or line

receiver circuit.

5 to 24VDC

— Relay — 5 to 12VDC

. o o—o XtraDrive
XtraDrive end -
end L@ o L1 !
1o 3= | B e
YR LD Y Gl
S 47 \\ /J

oV ov

Note: The maximum allowable capacities faptocoupler output circuits are:
X Voltage: 30\h¢
X  Current: 50mAc

x Connecting two XtraDrives (master-slave mode)
Connect output of “master” Xtraive to “slave” XtraDrive’s input.

+24V
XD Master XD Slave
CN1
CN1
47 3.3k0
I :E
——a 25 40 LT N

x Connecting an external load XtraDrive’s output.
Maximum current: 50mA.

XtraDrive

o +24V (5V—28V)

25

P A o —l 7
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3.5. Wiring Encoders (for SGMGH and SGMSH Motors Only)
The following sections describe the pedure for wiring a servo amplifier to

the encoder.

3.5.1. Encoder Connections
The following diagrams show the wiring of the encoder output from the
motor to CN2 of the servo amplifieand PG output signals from CN1
to the controller. This applies to both incremental and absolute encoders
of SGMGH and SGMSH motors only.
" Incremental Serial Encoders
XtraDrive
CNW (N{oﬁt\e)
A phase . 1-33 L PAO | P
Incremental Serial %*54 PAO_ ' 3 | 4>
Encoder (Note B phase . 1-351 PBO ' P
O CN2 ENE AV 4 4>
C (5)! Blue , P, Psl2-8 C phase 1-19 pPco ' P
D (6)% White/blue ' § ' /PSL2-9 K209 pco 1 4>
“ : Output line driver : :
@ o SN75ALS194 manufactured |1 |applicable e
. m) . : : by TI or equivalent : : ée[\%eévw%%
e L 2-10
C (D% Blackd . . 211 Eggy L menufoctured
3 3 eéuivo\emt
0.35 mm? || ov ——1 38 oV
(0.001 in2) +
J k\=/’ Connector shell
(Shell) Shield J{[gﬁeﬁ“nector

L
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” Absolute Serial Encoders
XtraDrive (Note)
CN7 R
Aphose , 1-33) pa0 (P
Absolute (Note) 4DQ*M PAO . b, 4>
Serial encoder ey B phase . 1-35 PRO | P |
Lo CN2 =567 /pB0 T q[>
C (5)l Blue ' P1opslo-g  C ophase, 1-19 | Pco | P
D (6)L White/blue + § +/PSL2-9 R =209 /eco 1 q[>
Lo S phase  1-48 | PCO | P |
@ Lo =29 % o 1 4>
: : Output line driver | | . .
Co SN75ALS194 manufactured 11 |Applicable line
: : by Tl or equivalent : \ rgeNc%?%
H U) Red : : 210 i i gﬁonufoctured
t t ! | by Tl or
G (2 B\OCK‘ : : 2-11 Eggy : : equivalent
Lo 45V
0.33 mm2 ' ! ! oV
(0.001 in2) | | ]
o v L
T (3)] Orange P 2-12 1-21 LBAT(+) " P
\S (4)7 White/orange; § | 2-13 1-22 T BAT(=) | 4 | iBmery
J \\_/J Connector shell ]V\ I
b Connector
(Shell) Shield theu
r/b\\ ; (Customer end)
Note: ' 4 ' P represents twisted—pair wires
" Incremental A/B+C Encoders
XtraDrive (Note)
CN1 =

Encoder </A\ B phase

1-35 PBO
[ ANy _
o loN2 =364 /80
Blue ‘ ‘ 2-16 C phase

{
P
L
' P Al2-16  C phase 1-19 ) PCO | P |
White/blue ' § 2-17 K09 pco 1
Yellow | P 2-18 53@9?%{*48 PCO | P
@ White i 2-19 =49 L /PCO_
] | Output line driver | | . )
Green v P Cl2-14 SN75ALS194 L fgfe‘tigf‘e line
Whit ; . /C12-15 manufactured i A :
e qreem‘ t | by Tl or eguivalent ! ! SN75; 7? d
Red Lo 9456 ‘ . | manufacture
; : 2 I by Tl or
— PGBV )
Black | | 2-1,2,3 PGOV ! ! |equivalent
o 1-4) SEN PP ey
o G v v
Lo SG ]
: : \V4 | |
| | ov ! !
15 | Orange L P 2-12 1-21 L BAT(+) ' P | 4
747 White T 2-13 1-22 LBAT(=) ( § 1 | 7 Battery
9 k\_/‘ Connector shell ]V\ [

A phase _ 1-33 PAO !
Incremental A/B+C %*34 PAQ |

YYYY

ag| @ | >

~|0o || N N | —

(Shell) Shield 7I§§Q‘ped0f
r/ﬁ)\\ —;L (Customer end)
Note: ' 4 ' P represents twisted—pair wires
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CN2 Encoder Connectofferminal Layout and Types

The following tables describe CN®mnector terminal layout and types.

" CN2 Connector Terminal Layout

3.5.2.
1 | PPGOV PG GND
3 | PPGOV PG GND
5 | PPG5V PG +5V
7 NC* -
o| s | somee

2 | PPGov| PGGND
4 | PPG5V | PG5V
6 | PPG5V | PG +5v
| e | e
10 | sPGsV Seﬂg'vPG

11 | SPGOV Seéia’:ll DPG
13| BAT- Batitr?gﬁ; _u
B /C-Er?ase
A /A—Er?ase
e B /B-Er(];ase

Note: NC* — Leave contact open.

12 | BAT+ Bafaeg&,tw.
il C'grfalse
I A'I;l(;se
e B'I;gse
20 NC* i

” Optional: CN2 Connector with Commutation Sensors
Terminal Layout

1 |PPGOV| PG GND
3 |PPGOV| PG GND
5 |PPGSV | PG +5v
71N R e
o MmN | e

2 | PPGOV | PG GND
4 | PPG5V PG +5Vv
6 | PPG5V PG +5Vv
8 NC* -

10 | SPG5V +5V

11 | SPGoOV GND
13 | BAT- Batit:F?l,Jtu P
e I C'Ef?ase
™ /A-Ef?ase
cL 4 B-Ef?ase

Note: NC* — Leave contact open.

, CN2 Connector Models

12 | BAT+ Baﬁ]epra,tu 4+
] Pe | cpnase
il e A-rl)DhGase
ol I B-rl)ahC;se
| o | Vi

Applicable Plug (or Socket)

XtraDrive
Internal Soldered Plug
Connector Soldered Plug Case (Servomotor
Side)

10220-52A2JL
20 PIN

MDR 10120-3000VE 20PIN

(YET P/N: 434001)

10320-52A0-008
(YET P/N: 4J0101)

54280-0600 6PIN
(YET P/N: 4J1521)

Note: The motor-end relay socket connects to the encoder connector for the SGMAH and SGMPH

servomotors.
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3.5.3.  Encoder Cables Interconnections

This chapter shows interconnections for all standard encoder cables
available from YET (Refer to YET Part Number). For additional types
of encoders (like wittommunication sensors etc.) contact your YET
representative.

, Absolute A/B Encoder Cable

For Yaskawa SGM motors. (P/N 004143)

XraDrive side Motor side
20-pin connector 15-pin connector
PPGOV 1,2,3 O == BLACK 07 oV
PPG5V 4,5,6 O L RED 08 +5V
BAT+ 120 L ORANGE 0 15 +3.6V
BAT- 130 | WHITE i 014 OV
PC 140 EGREEN 05 C
/PC 15 O iWHITE/GREEN tP 06 /C
PA 160 EBLUE o1 A
IPA 170 EWHITE/BLUE iP 02 JA
PB 18 O EYELLOW 03 B
/PB 190 L WHITE 1P o4 IB
"G Case0 St —os o
iP - Twisted pair.
” Incremental A/B Encoder Cable
For Yaskawa SGM motors. (P/N 004144)
XtraDrive side Motor side
20-pin connector 9-pin connector
PPGOV 1,2,30 [ BLACK 07 ov
PPG5V 4,5,6 O | RED 08 +5V
PC 140 GREEN 05 C
/PC 150 WHITE/GREEN iP 06 IC
PA 160 | BLUE 01 A
/PA 17 O WHITE/BLUE IP 02 /A
PB 180 L YELLOW 03 B
/PB 19O LT P o4 /B
FG Caseo '.'.' YELLOW/GREEN 09 FG

Cable Shield

¢P - Twisted pair.
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, Absolute Serial Encoder Cable
For Yaskawa SGMAH motors. (P/N 004139)

XraDrive side Motor side
20-pin connector 6-pin connector
Battery SPG5V 100 :L'ZDCK O 1 PG5V
connector| SPGOV 110 O 2 GND
BAT+ 10 125 L ORANGE O 3 PGBAT+
BAT- 20 Lo HHUHITEIORANGE I 4 PGBAT-
PS 80 EB"UE IP O 5 PS
IPS 90 . iWHITE/BLUE e} 6 /PS
FG Shield O L o i Cable Shield O Shield FG
iP - Twisted pair.
” Incremental Serial Encoder Cable
For Yaskawa SGMAH motors. (P/N 004140)
XraDrive side Motor side
20-pin connector 6-pin connector
SPG5V 100 L RED O 1 PG5V
SPGOV 110 {BLACK 02 GND
BAT+ 120 {ORANGE O 3 PGBAT+
BAT- 130 WHITEIORANGE N 4 PGBAT-
PS 80O EB"UE tP O 5 PS
IPS 90 . iWHITE/BLUE e} 6 /PS
FG Shield O L o iCatle Shiel O Shield FG

¢P - Twisted pair.
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3.6. Examples of Standard Connections

The following diagrams show exanagl of standard servo amplifier
connections by specificatioméd type of control.

Note for single-phase power supply specifications:

XtraDrive XD-08** have changed from the-phase specifitans to single-
phase. Main circuitannection terminals (L1, L2, L3) remained.

These devices have terminal B3 an@iinal regenerative resistor. Observe
the following points.

1. Connect main power supply shown below to L1 and L3 terminals. Power

supply is single-phase, 220280 VAC +10% to —15%, 50/60Hz. If
power supply of 187V (-15% of22Q\or less is used, alarm A41
indicating voltage shortage, may ocevhen accelerating to max speed
with max torque of motor.

2. Short-circuit B2 and B3 terminals ngithe internal regeerative resistor.
If capacity of the regenerative resistetinsufficient, remove the lead
between B2 and B3 terminals andhnect an external regenerative
resistor unit to B1 and B2 terminals.

Molded—case circuit
breaker (MCCB)
i

2
Used to protect
D power supply line.
@D Shuts the circuit off|
I i

0 if overcurrent is
Ny Jdetected.

Power supply
1 phase 200VAC

RT

Molded—case

Noise filter circuit breaker

Used to eliminate external
noise from power supply
line.

Personal computer

Cable type:P/N 004145

=Sl

Noise filter

b
55 o
o

/ < N
S L
L) 84\ L
Magnetic contactor ~D % ZYJ g Host controller
@ rr UK ° \ XtraDrive is compatible with most PLC
. ot T motion controllers and indexers.
£ 8, Turns the servo Magnetic S VA g
p~] ON or OFF. contactor ae] Jv ]t
Use o surge \\ 0 S \
fﬁppressortfor M Green /Yellow L — \/
e magnetic “ oo
e { \@ Duvw AN N = HH 8¢ H H
0| 00 fani
00}es] [

wire
Magnetic
coritactor
Protective L3
Groun 1

Brake power supply

Type:
LPSE-2HO01(for 200 V input)

Brake

Regenerative
resistor(option)

~

Regenerative resistor unit

If capacity of built—in regenerative resistor is
insufficient, connect an external regenera—
tive resistor unit to B1 and B2 terminals,
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Position Control Mode

Three—phase 380 to 480 VAC “15%

(50/60 Hz)

R

B Y

Noise filter Power Power Alarm
OFF ON ™C processing
1o Co o
2lo T—o* =1
™MC »~ | Be sure to attach a surge supressor to the

Connect properly to
protective ground

Optical encoder
(A/B+C)

+24V

c

%
@
<

i 1

Commutation sensors

T
|
|
|
|
Reference speed W i i .
+2 to 10 V/rated motor speed P 56! . gg;.‘g‘o‘ encoder,
| |
| [ ——
External torque control/ T-REF *10 ! ‘
torque feed—forward P SG‘ L____ I
+1 to £10 V/rated motor torque o | Lo =
| |
CN3 - -
PULS Pusl |y 1500 [ ‘ RS—232C/RS—422
cw |
SIGN siGN} ), 11 __ 38L 1 ALO3 Maximum operating voltage
feen 7 > F o e i | 30VDC
B phase SIGN; J 12 ™ 39 } ALO3 Maximum operating current
Position reference CLR CLR‘ 15 ——n K‘—‘ | 20mA
| 4 !
P | |
CLR‘ 14 Y E 33 } PAO
I KO +12V 34 I /PAO PG dividing ratio output
Open—collector PLT 1 L3 }
reference PL2 } 13 35 4 | PBO Applicable line receiver:
\power supply PL3 | 418 36 } /PBO SN75175 manufactured by TI,
| MC3486 manufactured by
3 N BAT (+)! 21 A‘CW } PCO ON—SEMI or the equivalent
Backup battery 2.8 to 4.5V T IPaat . 20 } /PCO
|
+5V Sayl 4 “ % 48 | PSO S—phose rotation
SEN signal input*3 ov P g ! 2 43 }/PSO serial data output
*8 I ’ 1 I'sG Signal Ground
+24v +24v! |47 330 g |
| Pl
1Ry S*ON} 40 ,{@A Servo ON rrA 22 } /COIN+  Position completed
Servo ON with 1Ry ON | o \* [T (ON when positioning is
2R | — rL, Proportional L— I /COIN= Completed
Y P
P control with 2Ry ON G P—CONI § 41 —=M " (P control) !
|
| | !
Forward run prohibited with P=LS p ot 4o %ﬁ%@* gforﬁ/;]b;?edrun [ — A JT—GON+ TGON output
P—LS OPEN o _C } —— 1 Reverse run \* [ } /T—GON— (ONvot levels above the
Reverse run prohibited with N N*OTl 43 B—:—QA prohibited c- } setting)
- —__ - 29
N—-LS OPEN 3Ry /ALM—! = E‘” Alarm reset 3 } /S=RDY+  Servo ready output
RST !laa > \* I 30
Alarm reset with 3Ry ON +—O ; Forward [, ! /S=RDY= (ON when ready)
6R | %» Fly current |
Reverse ) OJ P—CL, )45 71@ limit ON i 31 | ALM+ Serva alarm output
current limit ON with 6Ry ON | __ Reverse \* | 32 | .
7Ry N CL‘ }3@ﬂ Qurrent [ | ALM— (OFF with an alarm)
Forward current limit ON with ~—O — 7476 77777 ——— lmtON ] J‘
7Ry ON *117/ CN1 CN1 Photocpupler maximum  output
— operating voltage 30 VDC

Connect

*1. P represents twisted-pair wires

*2. The time constant for the primary filter is 47us.

FG

shield to connector shell

operating current 50 mA

*7. These circuits are SELV circuits, therefore are

separated from all other circuits by double and

*3. Connect only with an absolute encoder.
*4. Used only with an absolute encoder.
*5. Connect an external regenerative resist

or

between terminals B1 and B2.(for XtraDrives with big

capacity)
*6. These circuits are hazardous, therefore
separated by protecting separator.

are

3-29

reinforced insulator.
*8. Use a double-insulated 24-VDC power supply.
*9. Optional — not available in all models.

*10. Resistors are different for each model.

*11. ¥ Represents contacts of CN1 connector
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Speed Control Mode

Three—phase 380 to 480 VAC 119%

(50/60 Hz)

Y

Noise filter Power  Power Alarm
OFF ON processing
Sy ool
2lo © [l
1MC N | Be sure to attach a surge supressor to the
excitation coil of the magnetic contactor and relay
r-r——~"~>F~"~"~ "~~~ — T T T TIxg
| -
W"\‘AC } Servomotor |
11
|
o s XD—00-TO |
: | XtraDrive |
— LT oT oo oo i D (4) i
oo T T T Optwonu\! |
Cable Optical encoder ‘
| shield ! (A/B+C) !
Connect properly to A ="—"— \ 1 ' !
protective ground ( ‘ ‘
o |
24 ! i Commutation sensors i
Ve ! ! e |
| ad it -\-
R V-REF LN | \
eference speed | N Sl ; .- i
pul
+2 to +10 V/rated motor speed P 56| Werd = FGtr gﬁz‘@ | Optical encoder, |
T*REF‘ ! i Serial i
External torque control/ } ‘ - ‘
torque feed—farward Pogg | *10 | ! !
+1 to £10 V/rated motor torque 7] } S } Wi;,i,i,
| |
| CN3 D:t: RS—232C/RS—422
|
i 37 ALOT Alarm code output
| Kj.}&} Maximum operating voltage
} K ALD3 30VDC
| ¢ 39 ALO3 Maximum operating current
! K , 20mA
|
|
‘ Ry A g ra
} 34 /PAO PG dividing ratio output
|
| 35 PBO Applicable line receiver:
| 36 /PBO SN75175 manufactured by TI,
AT } MC3486 manufactured by
*3 + * 21 19 PCO ON—SEMI or the equivalent
Backup battery 2.8 to 4.5V P BAT ()| R 20
- —rs 22 /PCO

d - setting)

SEN |
SEN signal input *3 oV P | 4 " —‘ i48 PSO S—phase rotation
9 P oV SG 2 49 /PSO serial data output
*8 | ¥ 1
+24V +24v! |47 3.3kQ o SG Signal Ground
1R | =t 25
24 S*ON} 40 3;;» Servo ON :’ ! /V—CMP+ Speed coincidence detection
Servo ON with 1Ry ON | 286 inei
2Ry ‘ P—CI? K Proportional L N—CMP— (ON when speed coincides)
P control with 2Ry ON O /P’CON} 41 4 " (P control)
L . | » 1, Forward run
;ortvsorgpréﬁ prohibited with P-LS por |42 L% Edng prohibited r——a—27 /T—GON+ TGON output
!' ~71, Reverse run L [ /T—GON— (ON at levels above the
43 - KJ prohibite

Reverse run prohibited with ON LS N—oT

T

|

|

T

| r

1| 44 % KaA\orm reset | |
reset with 3Ry ON +—O RST ' L 30

|

‘

|

|

N-LS OPEN 3Ry J/ALM=—
Alarm

6Ry
Reverse P—CL

current limit ON with 8Ry ON

Forward current limit ON with
7Ry ON

11

r Forward

45 Ka current
—— limit ON

s Ez
L& N—CL LT =

Reverse
@ﬂ current
limit ON

/S—RDY+ Servo ready output
/S—RDY— (ON when ready)

ALM+ Servo alarm output

ALM— (OFF with an alarm)

S

Photocoupler maximum output
operating voltage 30 VDC

il 1/ operating current 50 mA

*1. P represents twisted-pair wires

FG

*2. The time constant for the primary filter is 47us.

*3. Connect only with an absolute encoder.
*4. Used only with an absolute encoder.
*5. Connect an external regenerative resistor

between terminals B1 and B2.(for XtraDrives with big

capacity)

*6. These circuits are hazardous, therefore are

separated by protecting separator.

3-30

Connect shield to connector shell

*7. These circuits are SELV circuits, therefore are
separated from all other circuits by double and
reinforced insulator.

*8. Use a double-insulated 24-VDC power supply.
*9. Optional — not available in all models.

*10. Resistors are different for each model.

*11. ¥ Represents contacts of CN1 connector
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Three—phase 380 to
(50/60 Hz)

R

1MCCB

480 VAC

Power
OFF

olo

Noise filter

+10%
—15%

Power
ON

T,

Torque Control Mode

Alarm
1MC

Connect properly to
protective ground

+24V

Reference speed
+2 to 10 V/rated motor speed

External torque control/
torque feed—forward

+1 to £10 V/rated motor torque

processing

Be sure to attach a surge supressor to the

XD-00-TO
XtraDrive

™" excitation coil of the magnetic contactor and relay

*
©
< [

=

s w w

"

t

"t

( PULS ~_PUS|]7 1500 _—
[CW } [ < P ouls | \
A phase puLs| L 8 |
i _
SIGN SIGNI L 11 -
CCW ]
[B phose} F/sien! @77J
Position reference CLR CLRI L 15 ——n
P | l |
cr! L 14 N
|
Open—collector PL1 } 3 1KQ +i2v
reference pL2 1 k13
power supply pL3 1 k18
- |
|
BAT (+)! 21
Backup battery 2.8 to 4.5v*3 [P
ackup battery 2.8 to 4. - BAT ()] .
|
. +5V SEN 54
SEN signal input ov P sg 'l o2
*8 | &
+24V +24V 1 |47 3.3kQ
1Ry | v S
—2 /s—oN, |40 & j};ﬂServo ON
Servo ON with 1Ry ON | o
2Ry | V'% = ¢L, Proportional
P control with 2Ry ON L 5 ¢ /PfCON} 41 A=Y (P control)
Forward run prohibited with P=LS p_o7 } 42 [% = @" g%ﬂ%;fedmn
P—LS OPEN —0O  C T -
| F% 1, Reverse run
Reverse run prohibited with N-LS N—OT: 43 L f}/ﬂa prohibited
N—LS OPEN __
SRy /$§M7 } 44 [% =3 @A Alarm reset
Alarm reset with 3Ry ON —O f -
6R ‘ Ty =1 Eagveanrtd
Reverse o) < /P CL} 45 L jj\/ﬂﬂ\imit ON
current limit ON with 6Ry ON i _ Reverse
Ry | 45 % = @4» current
Forward current limit ON with —O N—CL - limit ON

7Ry ON

Optional

48
R
1
N
= 25
| |
LT 26
r—— 27
| |
R, 28
r 29
| |
AN 30
== 31
\* |
AN 32

*1. P represents twisted-pair wires

*2. The time constant for the primary filter is 47us.

Connect shield to connector shell

Cable Optical encoder
‘} shield | (A/B+C)
I\
! I\ |
[
P ‘
i \‘ f i Commutation sensors
IR \
| 1 L
VAN
i i
Cable ‘ Optical encoder,
shield i '] Se
I

ALO1
ALO3
ALO3

LT+
/VLT—

/T—GON+
/T—GON—

/S—RDY+
/S—RDY—
ALM+
ALM—

|
|
|
|
|
|
|
|
|
|

e
@

RS—232C/RS—422

Alarm code output
Maximum operating voltage
30VDC

Maximum operating current
20mA

PG dividing ratio output

Applicable line receiver:
SN75175 manufactured by TI,
MC3486 manufactured by
ON—SEMI or the equivalent

S—phase rotation
serial data output

Signal Ground

Speed control output
(ON during speed control)

T—GON output
(ON at levels above the
setting)

Servo ready output
(ON when ready)

Servo alarm output
(OFF with an alarm)

Photocoupler maximum output

operating voltage 30 VDC
operating current 50 mA

*7. These circuits are SELV circuits, therefore are

*3. Connect only with an absolute encoder.
*4. Used only with an absolute encoder.

*5. Connect an external regenerative resistor
between terminals B1 and B2.(for XtraDrives with big

capacity)

*6. These circuits are hazardous, therefore are

separated by protecting separato

r.

separated from all other circuits by double and
reinforced insulator.

*8. Use a double-insulated 24-VDC power supply.
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*9. Optional — not available in all models.
*10. Resistors are different for each model.

*11. ¥ Represents contacts of CN1 connector
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4. Trial Operation

This chapter describes a two-step trial operation. Be sure to complete step 1
before proceeding to step 2.

4.1.  Two-Step Trial OPEratioN ...........eeueiiiiieeeeeeeeieeeeeeeiiiiiirs e e e e e e eeeeeaeeeeeennnnnn 4-2
4.1.1. Step 1: Trial Operation for Servomotor without Load........................ 4-3
4.1.2. Step 2: Trial Operation with Servomotor Connected to Machine .....4-9

4.2.  Additional Setup Procedures in Trial Operation.............ccceeeeeeveevveeiinnnnnns 4-10
4.2.1. Servomotors With Brakes..........ccuvviiiiiiiiiiiiii 4-10
4.2.2. Position Control by Host Controller ..., 4-11

4.3. Minimum Parameters and Input Signals...........cccovvvvviiiiiiiiiiii e 4-12
4.3.1. ParametersS........cooiiiieiii e 4-12
4.3.2. INPUISIGNAIS ... e e e e e e e 4-12
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4.1. Two-Step Trial Operation
Make sure that all wiring is completed prior to starting trial operation.

For your own safety, perform the trial operation in the order given below
(step 1 and 2). Sekl.1 Trial Operation for Servomotor without Loadd
4.1.2 Trial Operation for Servomotor Connected to Masfanenore details

on the trial operation.
Step 1: Trial Operation for Servomotor without Load

Make sure the Servomotor is wired properly and then turn the
shaft prior to connecting the Servomotor to the equipment.

Do not connect to the equipment.

.

Step 2: Trial Operation with the Equipment and Servomotor Connected

Adjust the Servomotor according to equipment characteristics,
connect the Servomotor to the equipment, and perform the trial

operation.

Adjust speed by autotuning.

Servomotor

XtraDrive
}:[D L] )

Connect to the equipment

4-2
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4.1.1. Step 1: Trial Operation for Servomotor without Load

Caution

€ Do not operate the servomotor while it is connected to the equipment.
To prevent accidents, initially perform step 1 where the trial operation is conducted under no-
load conditions (with all couplings and belts disconnected).

In step 1, make sure that the servomotor is wired properly as shown
below. Incorrect wiring is generally the reason why servomotors fail to
operate properly during trial operation.

€ Check main power supply circuit wiring.

€ Check servomotor wiring.

€ Check CN1 I/O signal wiring.

Make sure the host controller and other adjustments are completed as
much as possible in step 1 (prior to connecting the servomotor to
equipment).

EE

i

=

B

Do not connect to the equipment.

Note: Check the items on the following pages in the order given during the servomotor trial operation.
See4.2.1 Servomotors with Brak@syou are using a servomotor with brakes.

4-3
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1. Secure the servomotor.

Secure the mounting plate of the
servomotor to the equipment.

a/ Do not connect anything to the shaft
@ (no-load conditions>.

0

Secure the servomotor mounting plate to the equipment in order to
prevent the servomotor from moving during operation.

2. Check the wiring.

Disconnect the
CN1l connector

Disconnect the CN1 connector and check the servomotor wiring in
the power supply circuit. CN1 1/O signals are not used, so leave the
connector disconnected.

3. Turn ON power.

Normal display

—| [Ol<|=
( : |l
Example of alarm display

| o=

. I |

Turn ON the servo amplifier's power. If the servo amplifier has
turned ON normally, the LED display on its front panel will appear

as shown above. Power is not supplied to the servomotor because
the servo is OFF.

—
—

{:, 1z /‘}

Alternative display

If an alarm display appears on the LED indicator as shown above,
the power supply circuit, servomotor wiring, or encoder wiring is
incorrect. In this case, turn OFF power and take appropriate action.
See9.2 Troubleshooting.

Note: If an absolute encoder is used, it must be set up. Reer .t Absolute Encoder Setup.

4-4
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4. Operate with the panel operator.

Panel operator

Operate the servomotor using the panel operator. Check to see if the
servomotor runs normally.

See7.2.2 JOG Operatiofor more details on the procedure.

5. Connect the signal lines.

Connect the
CN1 connector

Use the following procedure to connect the CN1 connector.

a) Turn OFF power.
b) Connect the CN1 connector.
c) Turn ON power again.
6. Check the input signals.
Check input signal wiring in Monitor Mode using the panel

operator. Se@&.1.6 Operation in Monitor Mod®r more details on
the procedure

Turn ON and OFF each signal line to see if the LED monitor bit
display on the panel changes as shown below.

Input signal LED display

P-OT /P-CON
N-OT ——3 l I ¢/S-ON

' I l ' l I I\‘_TOP“9htSWhenOFF(high|evel)_

|
I l ' ’ l ’ l ’)<—Bott0m lights when ON (low lewel).

L/ALM-RST
/P-CL
IN-CL
SEN
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Input Signal Status LED Display
OFF (high level) Top LED indicators light.
ON (low level) Bottom LED indicators light.

Note: The servomotor will not operate properly if the following signal lines are not wired correctly. Always
wire them correctly. Short-circuit the signal lines if they will be unused. Input signal selections
(parameters Pn50A to Pn50D) can be used to eliminate the need for external short-circuiting.

Signal Symbol Connector Pin Description
Number
P-OT CN1-42 The servomotor can rotate in forward direction
when this signal line is low (QV).
N-OT CN1-43 The servomotor can rotate in reverse direction
when this signal line is low (QV).
The servomotor is turned ON when this signal
/S-ON CN1-40 L
line is low (QV). Leave the servomotor OFF.
+24VIN CN1-47 ggﬂgg power supply terminal for sequence

Note: IF an absolute encoder is being used, the servo will not turn ON when the servo ON signal (/S-ON) is
input unless the SEN signal is also ON.
When the SEN signal is checked in Monitor mode, the top of the LED will light because the SEN signal
is high when ON.

7. Turn ON the servo.

XtraDrive
Senvomotor
/S-ON
i O O CN1-40
ov Turn ON seno.

Turn ON the servo using the following procedure.
a) Make sure there are no reference signal inputs.

€ Set V-REF (CN1-5) and T-REF (CN1-9) to OV for speed
and torque control.

€ Set PULS (CN1-7) and SIGN (CN1-11) to low for position
control.

b) Turn ON the servo ON signal.

Display with servo ON.

|
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Set /S-ON (CN1-40) to OV. If everything is normal, the
servomotor will turn ON and the LED indicator on the front
panel will display as shown above. If an alarm display appears,
take appropriate action as describe@.id Troubleshooting.

Note: If there is noise in the reference voltage for speed control, the “-” on the left of the 7-segment LED may
flash.

Operation Using Reference Input

The operating procedure here depends on the parameter settings
(control mode selection at memory switch Pn000.1). Use the following
procedure for operations with speed and position control.

Operating Procedure in Speed Control Mode:
Set Pn000.1to O

This description applies to the standard speed control setting.

AraDrive Senvomotor
V-REF
CN1-5
; % SG .
CN1-6 Senvomotor rotates at a speed proportional
to the reference wltage.

1. Gradually increase the reference speed input (V-REF, CN1-5)
voltage. The servomotor will rotate.

2. Check the following items in Monitor mode. S&&.6 Operation in
Monitor Mode.

Un000 Actual motor speed

Un001 Reference speed

€ Has the reference speed been input?

€ Is the motor speed as defined?

€ Does the reference speed coincide with the actual motor speed?
€ Does the servomotor stop when the speed reference is 0?

3. If the servomotor rotates at extremely slow speed with OV specified
for the reference voltage, correct the reference offset value as
described irv.2.3 Automatic Adjustment of the Speed and Torque
Reference Offsatr 7.2.4 Manual Adjustment of the Speed and
Torque Reference Offset

4. Reset the following parameters to change the motor speed or
direction ofrotation.

Sets the reference speed input gain.
See 5.2.1 Speed Reference.

Pn300

Selects the rotation direction.
Pn000.0 See 5.1.1 Switching Servomotor Rotation
Direction.
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Operating Procedure In Position Control Mode:
Set Pn000.1to 1

1. Set the parameter Pn200.0 so that the reference pulse form is the
same as the host controller output form.

To select the reference pulse form: S22 Position Reference

2. Input a slow speed pulse from the host controller and execute low-
speed operation.

Host controller XtraDrive
Senomotor
PUL
Reference - CN1-7
PUL ‘
pulse N PULS  lona-g
s SIGN__1eni-11
/SIGN
CN1-12

3. Check the following data in Monitor mode. S&&.6 Operation in
Monitor Mode.

Un000 Actual motor speed
un007 Reference pulse speed display
Un008 Position offset

Has the reference pulse been input?
Is the motor speed as defined?

a dh

Does the reference speed coincide with the actual motor speed?
€ Does the servomotor stop when the speed reference is 0?

4. Reset the parameters shown below to change the motor speed or
direction of rotation.

Electronic gear ratio

Pn202, Pn203 See 5.2.5 Using the Electronic Gear Function.

Selects the direction of rotation.

Pn000.0 See 5.1.1 Switching Servomotor Rotation Direction.

If an alarm occurs or the servomotor fails to operate during the
above operation, the CN1 connector wiring is incorrect or the
parameter settings do not match the host controller specifications.
Check the wiring and review the parameter settings, then repeat
step 1.

Note: References
€ List of alarms: Se®.2.3 Alarm Display Table
€ List of parameters: Se¥ppendix D List of Parameters
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4.1.2. Step 2: Trial Operation with Servomotor Connected to
Machine

Warning

Follow the procedure below for step 2 operation precisely as given.

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.
Before proceeding to step 2, repeat step 1 (servomotor trial operation
without a load) until all concerns including parameters and wiring have
fully satisfied expectations.

After step 1 has been completed, proceed to step 2 for trial operation
with the servomotor connected to the equipment. The servo amplifier is
now adjusted in the following ways to meet the specific equipment’s
characteristics.

€ Using autotuning to match the servo amplifier to the equipment’s
characteristics.

€ Matching direction of rotation and speed to the equipment’s
specifications.

€ Checking the final control form.

—>

Servomotor
XtraDrive I:l
[ 1 [
| I

Connect to the machine

Follow the procedure below to perform the trial operation.
1. Make sure power is OFF.
2. Connect the servomotor to the equipment.
See2.1 Servomotorr more details on connecting the servomotor.

3. Use autotuning to match the servo amplifier to equipment
characteristics.

See6.3 Autotuning
4. Operate the servomotor by reference input.

As in step 1 $ervomotor Trial Operation without Logdperate the
servomotor by reference input as describedlInl Step 1: Trial
Operation for Servomotor without LoaBiune to match the host
controller at this time, as well.

5. Set and record user settings.

Set parameters as required and record all settings for later use during
maintenance.

Note: The servomotor will not be broken in completely during the trial operation. Therefore, let the system
run for a sufficient amount of time after trial operation has been completed to ensure that it is properly
broken in.
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4.2. Additional Setup Procedures in Trial Operation

For two equipment configurations, which are delineated in the subsequent
sections, precautionary setup procedures must be followed before starting trial

operation.

4.2.1. Servomotors with Brakes

Use a servomotor with a brake for vertical shaft applications or for the
application of external force to the shaft to prevent rotation due to
gravity or external force during a power loss.

The servo amplifier uses the brake interlock output (/BK) signal to
control the holding brake operation when using servomotors with

brakes.
e Vertical shaft e Shaft with External Force Applied
Servomotor
: External
E‘ Holding brake force Servomotor
| | Prevents the | :'l []
|_ Servomotor from
rotating due to gravity.

Note: To prevent faulty operation when using gravity or external force, first make sure that both the
servomotor and the holding brake work properly. Wassured that each operates properly, connect the
servomotor to the rest of the equipment to start the trial operation.

The following figure shows wiring for a servomotor with brakes. See
5.4.4 Using the Holding Bralfer details on wiring.

Power supply _Sernwomotor with brakes

Single-phase 200V : Encoder
/ @ XtraDrive Uvw__ . g ) ;
V4 ' M :

CN 2
Magnetic contactor
Single-phase
200V /i [ N_ /A
V4 [ V4
(90vDC)

Brake power supply
LPSE-2HO01 (200-V input)
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4.2.2. Position Control by Host Controller

If the position control algorithm of the host controller has not been
established or finalized, disconnect the servomotor from the equipment
before performing a trial operation. This will prevent the servomotor
from running out of control and damaging the equipment.

Reference
speed

Host XtraDrive |
controller

Trial operation for
Speed control senomotor without load

Check servomotor operation as described in the following table.

Controller Check Procedure Description
Reference
JOG Check motor speed as follows:
Operation  Use the speed monitor (Un000) on | Check the parameter
(Constant i
the Panel Operator. setting at Pn300 to see
Reference Motor speed Run th | d it the ref d
Speed Input * Run the servomotor at low speed. if the reference spee
from Host Input a reference speed of 60rpm, for | gain is correct.
example, to see if the servomotor
Controller) :
makes one revolution per second.
f ival Check the parameter
. Number of Input a re erence equiva e_nt to one setting at Pn201 to see
Simple servomotor rotation and visually :
e motor . if the number of
Positioning . check to see if the shaft makes one U .
rotations - dividing pulses is
revolution.
correct.
Whether the
Overtravel 2?(;\/2?0223{” Check to see if the servomotor stops | Review P-OT and N-
P 9 | when P-OT and N-OT signals are OT wiring if the
when P-OT . ; .
(P-OT and and N-OT input during continuous servomotor servomotor does not
N-OT Used) . operation. stop.
signals are
applied
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4.3. Minimum Parameters and Input Signals

This section describes the minimum parameters and input signals required for
trial operation.

4.3.1. Parameters

See7.1.5 Operation in Parameter Setting Mdde more details on
setting parameters.

Turn power OFF once after changing any parameter except Pn300.
The change will not be valid until power is restored.

Basic Parameters

Function Selection Basic Switches: See 5.3.5

Pn000.1 Control Mode Selection

Speed Control

Pn300 Speed Reference See 5.2.1
Pn201 Using the Encoder Signal Output See 5.2.3

Position Control

Pn200.0 Position Reference See5.2.2
Pn202 Using the Electronic Gear Function (Numerator) See 5.2.5
Pn203 Using the Electronic Gear Function (Denominator) See 5.2.5

Changing Servomotor Rotation Direction

If the specified direction differs from the actual direction of rotation,
wiring may be incorrect . Recheck the wiring and correct if necessary.
Use the following parameter to reverse the direction of rotation.

[ Pn000.0 | Switching Servomotor Rotation Direction [ See5.1.1 |

4.3.2. Input Signals

Input signal selection settings through parameters can be used to
eliminate the need for external short circuits.

Signal Name Pin Number Description

See 5.5.2 for more details on turning

/S-ON Servo ON CN1-40 ON and OFF the servomotor.

P.OT Forward run CN1-42

prohibited See 5.1.2 for more details on the
N-OT Rever_sg run CN1-43 overtravel limit switch.
prohibited
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, Before Reading This Chapter

This chapter describes the use ofre@N1 connector @ signals in the
XtraDrive servo amplifier as well as the procedure for setting the
related parameters for the intended purposes.

The following sections can be used as references for this chapter.

x List of CN1 I/O signals: Se2.4.3 1/0 Signal Names and Functions

X CNL1 I/O signal terminal layout: S&4.2 List of CN1 Terminals

X List of parametersAppendix D List of Parameters

x Parameter setting procedurel.5 Operation in Parameter Setting
Mode

The CN1 connector is used to excparsignals witlthe host controller
and external circuits.

” Parameter Configurations

Parameters are comprised of the types shown in the following table. See

Appendix D List of Parameters.

Type

Parameter
Number

Description

Function Selection Constants

Pn000 to Pn007
Pn550 to Pn551

Select basic and application functions such as
the type of control or the stop mode used when
an alarm occurs.

Servo Gain and Other
Constants

Pn100 to Pn1l1lE
Pn1A0 to Pn1CO

Set numerical values (speed control).
Set numerical values (position control).

Position Control Constants

Pn200 to Pn216
Pn2A2 to Pn2CB

Set position control parameters such as the
reference pulse input form gear ratio and
application setting.

Speed Control Constants

Pn300 to Pn308

Set speed control parameters such as speed
reference input gain and soft start deceleration
time.

Torque Control Constants

Pn400 to Pn40A

Set torque control parameters such as the
torque reference input gain and
forward/reverse torque limits.

Sequence Constants

Pn500 to Pn512
Pn200 to Pn2D2

Set output conditions for all sequence signals
and change 1/O signal selections and
allocations.

Others

Pn600 to Pn601

Specify the capacity for an external
regenerative resistor and reserved constants.

Auxiliary Function Execution

Fn000 to Fn014

Execute auxiliary functions such as JOG Mode
operation.

Monitor Modes

Un000 to UnOOD

Enable speed and torque reference
monitoring, as well as monitoring to check
whether 1/O signals are ON or OFF.

Encoder Selection

Pn190 to Pn193

Encoder type selection
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5.1. Settings According tdDevice Characteristics

This section describes the procedurnesetting parameters according to the
dimensions and performance characteristics of the equipment used.

5.1.1.

Switching Servomotor Rotation Direction

XtraDrive has a Reverse Rotation mdbat reverses the direction of
servomotor rotation without rewingn Forward rotation in the standard
setting is defined as counterclockwise as viewed from the load.

With the Reverse Rotation mode, tfieection of servomotor rotation
can be reversed without changinget parameters. Only the direction
(+, ) of shaft motion is reversed.

Standard Setting

Reverse Rotation Mode

Forward Reference

f/. ccw Encoder output
flr@; from XtraDrive

PAO (phase A)
N I

_ILrire
PBO (phase B)

¢ cw Encoder output
C from XtraDrive

PAO (phase A)
S O B

S B
PBO (phase B)

Reverse Reference

Encoder output
SV from xtraDrive
C PAO (phase A)
B [ B
B [ B B O
PBO (phase B)

Encoder output
from XtraDrive
PAO (phase A)
S I O I
N O S I
PBO (phase B)

e

" Setting Reverse Rotation Mode

Use the parameter Pn000.0.

Parameter

Signal Setting

Control Mode

Pn000.0

Direction Selection

Default Setting: 0

Speed/Torque Control,
Position Control

Use the following settings to seldgbe direction of servomotor rotation.

Setting Description
0 Forward rotation is defined as counterclockwise (Standard setting)
(CCW) rotation as viewed from the load. 9
1 Forward rotation is defined as clockwise (CW) (Reverse Rotation Mode)

rotation as viewed from the load.

(o] 1l
Ut | A O
\ 1/

N
(I_I Ll J
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5.1.2.

Setting the Ovenavel Limit Function

The overtravel limit function forcemovable equipment parts to stop if
they exceed the allowable range of motion.

Using the Overtravel Function

To use the overtravel function, caut the overtravdimit switch input
signal terminals shown below to the@xt pins of the servo amplifier
CN1 connector.

Input O P-OT CN1-42

Forward Run Prohibited
(Forward Overtravel)

Speed/Torque Control,
Position Control

Input ON-OT CN1-43

Reverse Run Prohibited
(Reverse Overtravel)

Speed/Torque Control,
Position Control

Connect limit switches as shown below to prevent damage of
exuipment during linear motion.

I:I Forward rotation end

[

Reverse rotation end

Servomotor XtraDrive

poT| CN1-42

N-OT

CN1-43

The drive status with an inpuigsial ON or OFF is shown in the
following table.

Signal State Input Level Description
ON CN1-42: low Forward rotation allowed, (normal
operation status).
P-OT Forward rotation prohibited
OFF CN1-42: high lon p
(reverse rotation allowed).
ON CN1-43: low Reverse rotation allowed, (normal
operation status).
N-OT Reverse rotation prohibited
OFF CN1-43: high (forward rotation allowed).

Enabling/Disabling Input Signals

Set the following parameters to sggavhether input signals are used
for overtravel or not. The default setting is “NOT USED.”

Parameter Signal Setting Control Mode
P-OT Signal Mapping Speed/Torque
Pn50A.3 (Forward Run Prohibit Input Default Setting: 8 Control, Position
Signal) Control
N-OT Signal Mapping Speed/Torque
Pn50B.0 (Reverse Run Prohibit Input Default Setting: 8 Control, Position
Signal) Control
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" Servomotor Stop Mode for P-OT and N-OT Input Signals

Set the following parameters to sggd¢he servomotor Stop mode when

P-OT and N-OT input signals are used.

Specify the servomotor Stop modeemheither of the following signals

is input during servomotor operation.

X Forward run prohibited input (P-OT, CN1-42)

x Reverse run prohibited input (N-OT, CN1-43)

x Set the parameters according taitiswitch type (NO or NC).

Prohibit Input
Signal)

Default Setting: 8

Parameter Signal Setting Description
Uses the P-OT input signal to prevent
Examole: 2 forward rotation. (Forward rotation is
P-OT Signal ple: prohibited when CN1-42 is open and is
Mappin;;g allowed when CN1-42 is at OV).
PN50A.3 (Forward Run Does not use the P-OT input signal to

prevent forward rotation. (Forward
rotation is always allowed and has the
same effect as shorting CN1-42 to 0V).

Example: B

Inputs the reverse signal from CN1-42
input terminal.

For more options of parameters Pn50A.3 and Pn50B.0 refer to Appendix D.3. Input Signal

Prohibit Input
Signal)

Default Setting: 8

Selections
Uses the N-OT input signal to prevent
Example: 3 reverse rotation. (Reverse rotation is
NLOT Sianal pie: prohibited when CN1-43 is open and is
Mappingg allowed when CN1-43 is at QV).
Pn50B.0 (Reverse Run Does not use the N-OT input signal to

prevent reverse rotation. (Reverse
rotation is always allowed and has the
same effect as shorting CN1-43 to OV).

Example: C

Inputs the reverse signal from CN1-43
input terminal.

Connection example:

Normally Closed type

XtraDrive
POT | on1-42
\L
N-OT
CN1-43
COM of 24V
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Parameter Signal Setting Control Mode
Speed/Torque
Pn001.1 Overtravel Stop Mode Default Setting: 0 Control, Position
Control
Overtravel Stop Mode After Stopping Pn001.1
setting
Pn001.0=0 Stop by
_ 1 | dynamic brake
Pn001.1=0 Coaststatus | —> 0
2 Coast to a stop
Zero clamp |—m—> 1
Decelerate
Pn001.1=1or2| _ toastop
Coast status| —> 2

Note: For torque control, the servomotoilivbe placed in coast status afesther decelerating or coasting to a
stop (according to the stop mode set in Pn001.0), regardless sdtting of Pn001.1.

Parameter Signal Setting Control Mode
0 Stops the servomotor the same way as
turning the servo OFF (according to Pn001.0).
Decelerates the servomotor to a stop at the
preset torque, and then locks the servomotor
1 in Zero Clamp mode.
Overtravel Stop Torque setting: Pn406 Emergency Stop
Pn001.1
Mode Torque
Decelerates the servomotor to a stop at the
preset torque, and puts the servomotor in
2 coast status.
Torque setting: Pn406 Emergency Stop
Torque
Pn406 specifies the stop torque aggifor overtravel when the input
signal for prohibiting forward or reverse rotation is used.
The torque limit is specified aspercentage of rated torque.
Parameter Signal Setting (%) Control Mode
Emergency Stop Torque . . Speed/Torque
Pn406 (Valid when Pn001.1is 1 Range: 0% _to MaX|mum Torque Control, Position
Default Setting: 800
or2) Control

Stop Mode

Forward run
prohibit input

A\ 4

P-OT (CN1-42)

Reverse run
prohibit input

N-OT (CN1-43)

/

Stop by dynamic brake

Coast to a stop

Decelerate to a stop
y

Max. torque setting for an
emergency stop

Pn406
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5.1.3. Limiting Torque

The XtraDrive servo amplifier limits torque as follows:

x Level 1: Limits maximum output tque to protect equipment or
workpiece.

X Level 2: Limits torque after the servomotor moves the equipment to
a specified position (egtnal torque limit).

x Level 3: Always limits outputorque rather than speed.

x Level 4: Switches betweespeed and torque limit.

The application of level 1 and 2 the torque limit function is described
below.

” Setting Level 1: Internal Torque Limits

Maximum torque is limited to the values set in the following

parameters.
Parameter Signal Setting (%) Control Mode
. Speed/Torque
Pn402 Forward Torque Limit Range: 0 tO.SOQ Control, Position
Default Setting: 800
Control
) Speed/Torque
Pn403 Reverse Torque Limit Range: 0 t°.809 Control, Position
Default Setting: 800 Control

Sets the maximum torque limits for forward and reverse rotation.
Used when torque must be limited due to equipment conditions.

The torque limit function alwaysionitors torque and outputs the
signals below when the limit is reached.

Signal Description

Generated when Pn50F.0 allocates an output terminal from SO1 to

ICLT SO3.

Monitor Mode (Un006) Output sighal monitor

Torque limits are specified agparcentage of the rated torque.

Note: If the torque limit is set higher than the maximum torque of the servomotor, the maximum torque of the
servomotor is the limit.

Application Example: Equipment Protection

Torque limit Too small a torque limit will result in an
insufficient torque during acceleration and
deceleration

Motor
speed

Torque
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Using the /CLT Signal

The following section describes thse of the contact output signal
/CLT as a torque limit output signal.

I/0 power supply

XtraDrive YAV

Photocoupler output
CN1=*1 | CLT+

Maximum operating voltage .
per output: 30VDC m
Maximum operating current CN1—*2 | oLT— 1

per output: 50mA DC

b

Speed/Torque Control,
Position Control

Output O/CLT CN1-*1 Torque Limit Output

This signal indicates whether the semotor output torque (current) is

being limited.
Status Conditions Description
The circuit between CN1-1 and 2 Servomotor output torque is being limited.
ON is closed. (Internal torque reference is greater than the
CN1-1is at low level. limit setting).
The circuit between CN1-1 and 2 Servomotor output torque is not being
OFF is open. limited. (Internal torque reference is less
CN1-1is at high level. than the limit setting).

Settings: Pn402 (Forward Torque Limit)
Pn403 (Reverse Torque Limit)
Pn404 (Forward External Torque Limit): /P-CL input only
Pn405 (Reverse External Torque Limit): /N-CL input only

When the /CLT signal is used, the following parameter must be used to
select the output signal.

Parameter Signal Setting Control Mode
Output Sianal Speed/Torque
Pn50F S put Sig Default Setting: 0000 Control, Position
elections 2
Control
Pn50E.0 Output terminal

ICLT _/—— CN1-25, 26 (SO1)

Torque limit o——1—— CN1-27,28 (S02)

detection —1— CN1-29, 30 (SO3)

Use the following table to select whiterminal will output the /CLT signal.

Parameter Setting *Output Terminal (CN1—)*
1 2
0 — —
1 25 26
Pn50F.0 > > 2
3 29 30

Note: Multiple signals allocated to the same output circuit are output using OR logic. Set other output signals
to a value other than the one allocated to the /CLT signal in order to use just the /CLT output signal. See
5.3.4 Output Circuit Signal Allocation.
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Setting Level 2: External Torque Limit

A contact input signal is used toadte the torque (current) limits

previously set in parameters. Torque limits can be set separately for

forward and reverse rotation.

XtraDrive
rl?)eé\i/g(r)sne Rotation .
speed N
PCL | /[ Torque
CN1-45 Rotation -
speed §
Torgue
Forward :
: Rotation
rotation speed <
N-CL . /[ Torque
CN1-46 I

Torqgue limit
Pn402

Torque limit

Pn402 or Pn404
(limited by whichever
is smaller)

Rotation
speed

]

Torque limit
Pn403

Torque

Torqgue limit

Pn403 or Pn405
(limited by whichever
is smaller)

OlInput /P-CL CN1-45

Input

Forward External Torque Limit

Speed/Torque Control, Position
Control

O Output /N-CL CN1-46

Input

Reverse External Torque Limit

Speed/Torque Control, Position
Control

This is the external torque (cuntg limit input for faward and reverse

rotation.

Check input signal allocation statwhen using this function (s&e3.3

Input Circuit Signal Allocation)Default settings are given in the table

below.
Signal Signal Status Comments Description
CN1-45 at low level when ON Use forward torque limit. Limit: Pn404
fp-CL Do not use forward torque
CN1-45 at high level when OFF e Lorq —
limit. Normal operation.
CN1-46 at low level when ON Use reverse torque limit. Limit: Pn405
/N-CL Do not use reverse torque
CN1-46 at high level when OFF e torq —
limit. Normal operation.
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The following output signals and monitor methods are used when
torque is being limited.

Signal Description

Generated when Pn50F.0 is allocated to an

LT output terminal from SO1 to SO3.

Monitor Mode (Un006) —

x Un005: Numbers 6 and 7 (with default
settings)

x Un006: Depending on output signal
allocation conditions.

Refer to 7.1.6 Operation in Monitor Mode.

Application Examples:

x Forced stop
X Robot holding a workpiece

Parameter Signal Setting (%) Control Mode
. Speed/Torque
Pn404 Forward External Torque Limit Range: 0 tO.SOQ Control, Position
Default Setting: 100
Control
) Speed/Torque
Pn405 Reverse External Torque Limit Range: 0 t°.809 Control,
Default Setting: 100 o
Position Control

Set the torque limits when the torggdimited by an external contact

input.
Signal Description
/P-CL (CN1-45) Input Pn404 torque limit applied.
/N-CL (CN1-46) Input Pn405 torque limit applied.

Seeb.2.9 Torque Limiting byAnalog Voltage Reference

Using /P-CL and /N-CL Signals

The procedure for using /P-CL and-@L as torque limit input signals
is illustrated below.

I/O power supply XtraDrive

- +24V

Photocoupler

+24VIN

Host controller
[ /P—CL

S /N=CL
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5.2. Settings According to Host Controller

This section describes the procedunedannecting a XtraDrive Series servo
to a host controller, including the medure for setting related parameters.

5.2.1. Speed Reference

Input the speed reference using ithgut signal: Speed Reference Input.
Since this signal has various uses tlse optimal reference input for the
system created.

XtraDrive
CN1-9 D Torque
Torque reference input 1 p reference
(analog voltage input) 2 CN1-10
CN1-5 D Speed
Speed reference input 1 p reference
(analog voltage input) v CN1-6
Y,
t P represents twisted-pair wires
Olnput V-REF CN1-5 Speed Reference Input Speed Control
Olnput SG CN1-6 Signal Ground Speed Control

The above inputs are used foesg control (analog reference).
(Pn000.1 =0, 4, 7, 9, or A.) Always wire for normal speed control.

Refer to7.1.6 Operation in Monitor Modd& he motor speed is
controlled in proportion to the inpuoltage between V-REF and SG.

Rated motor speed
Factory setting

12 8 \4

-

12
Input woltage (V)

Rated motor speed
The slope is set in Pn300.

" Setting Examples

Pn300 = 600: This setting means t@4tis equivalent to the rated
motor speed.

Speed Reference Rotation Direction Motor Speed SGMAH
Input Servomotor

+6V Forward rotation Rated motor speed 3000rpm

+1V Forward rotation (1/6) rated motor speed 500rpm

-3V Reverse rotation (1/2) rated motor speed 1500rpm

Parameter Pn300 can be used tangje the voltage input range.
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Input Circuit Example

470 :, 1/2W min. XtraDrive
1
I
_ V-REF
+12V T/ 2k < CN1-5
I p
. CN1-6
SG

Always use twisted pair cable for noise control.

Recommended variable resistbtodel 25HP-10B manufactured by
Sakae Tsushin Kogyo Co., Ltd.

Connect V-REF and SG to the speed reference output terminals on the
host controller when using a hosintwller, such as a programmable
controller, for position control.

Host controller] XtraDrive
Speed V-REF
reference T S SR
output (> $ CN1-6
terminals

i PAO LcNi-33
Feedback i)} t /PAS ¢ CN1-34

i PB

pulsg input o dCN1-35
terminals t P /PBO

o ¢ CN1-36

t P: Indicates twisted-pair wires

Adjust Pn300 according to the outpatitage specifications of the host

controller.
Adjust the speed reference inpujusiment factor in the following
parameter.
Parameter Signal Setting Control Mode
Speed Reference Input | Range: 150 to 3000 x
Pn300 Adjustment Factor (0.01V/ rated motor speed) Speed Control

Set the voltage range for the V-RBEpeed reference input at CN1-5
according to the host controller and external circuit output range.

Reference
speed (rpm)

Set this slope

Reference
woltage (V)

The default setting is adjusted sattl 6V input is equivalent to the
rated motor speed of all applicable servomotors.

Note: The maximum allowable voltage to the speddmnce input (between CN1-5 and 6) is + b2V
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Using the /P-CON Signal

Proportional Control Speed Control, Position
Reference Control

Olnput P-CON CN1-41

The /P-CON input signal switchése Speed Control mode from PI
(proportional-integal) to P (proportional) control.

Proportional control can be usedthe following two ways:

X When an operation is performed by sending speed references from
the host controller to the seramplifier, the host controller can
selectively use the P control mofie particular conditions only.

This method can prevent theaurrence of overshoot and also
shorten settling time.

x If Pl 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 O is specified as speed reference. In this case, use the P
control mode to stop the motor.

5.2.2. Position Reference

The reference pulse, reference code, and clear inputs are used for the
position reference. Since this signahdze used in different ways, set
the optimal reference input for the system created.

” Reference by Pulse Input
Positioning is controlled by entering a reference pulse for a move.

XtraDrive

Photocoupler

PULS CN1-7

Es\fseereimmcpeut {/PULS P ICNWfS A Dillx“j
SIGN ICNWfE o

eterence. {Json B Jow- b D
CLR ICNWfQ o

Clear input {/CLR P Icmiﬁzg Dill‘xi
T ro -

¢P: Indicates twisted—pair wires.

Any of the following forms can be used for the position reference:

X Line-driver output
X +12V open-collector output
X +5V open-collector output
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Connection Example 1: Line-driver Output

Applicable line driver: SN75174, mafactured by Texas Instruments
Inc., MC3487 or equivalent

Host controller XtraDrive

Photocoupler

Line driver 150

Connection Example 2: Open-collector Output

Set limiting resistor R1 so that inpedirrent | falls within the following

range:
Host controller XtraDrive
Vee Photocoupler
R1 :
—» PULS|CN1-7_150.
— & e
P 1 *‘L# |
/PULS|CN1-8 [
] |

R1 SIGN|CNT—11 .
P /sioNjoNt—12% ¢ ‘*d !

%j R1 CLR JCN1-15
P /CLR |CN1-14 1*’&1

The examples below show how to seliéet pull-up resistor R1 so that
the input current | falls between 7 and 15mA.

IP: Indicates twisted—pair wires.

Application Examples of V = IR
R1 =1k with Ve =12V 5% | R1 =180 with Vcc =5V £5%

Note: The following table shows the sigriagic for an open-collector output.

Trl Output Level Signal Logic
ON Equivalent to high-level input
OFF Equivalent to low-level input
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This circuit uses the 12V power supjtluilt into the servo amplifier.
The input is not isolated in this case.

Host controller XtraDrive

PL1 +12V
Approx. PULS r”Ehotocoup\er
9mA Y @:!l}d !
T . PULS I
s
PL2
SIGN y
ON: 1.5Vmax. /SIGN |
P
PLS
CLR
/CLR

IP: Indicates twisted—pair wires.

Note: The noise margin of the input signal will decretigke reference pulse is provided by an open-
collector output. Set parameter Pn200.3 tbthe position drifts due to noise.

Selecting a Reference Pulse Form
Use the following parameters to select the reference pulse form used.

Olnput PULS CN1-7 Reference Pulse Input Paosition Control
O Input /PULS CN1-8 Reference Pulse Input Position Control
Olnput SIGN CN1-11 Reference Code Input Position Control
Olnput /SIGN CN1-12 Reference Code Input Position Control

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

Parameter Signal Setting Range Control Mode
Pn200.0 Reference Pulse Form Default Setting: 0 Position Control

Set reference pulse form inputttee servo amplifier from the host

controller.
Note: This function works only with a Pulse Reference, not with a Serial Command.

Position
reference XtraDrive
pulse

Host
controller I | | | | |
» CN1-7

PULSIE
»CN1-11
SIGN

Since the reference pulse form can be selected from among those listed

below, set one according to h@sntroller specifications.
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8o 5
g 8 | Reference *g‘_ﬁ %_ =4 Forward Rotation Reverse Rotation
8 |Pulse Form | = 2 £ | S Reference Reference
C QO s
a
PULS I | I | I | PULS I'l I'l I'l
0 Sign + pulse (CN1-7) (CN1-7)
train SIGN _] High SIGN ] Low
(CN1-11) (CN1-11)
o| PULS = Low PULS T TLN
1 CW pulse + 2 | (CN1-7) (CN1-7)
CCW pulse g | SIGN | | | | | | SIGN T]__low
o (CN1-11) (CN1-11)
2 Two-phase x1 90° 90°
pulse train PULS T [ PULS MM
3 with 90 X2 (CN1-7) (CN1-7)
phase SIGN SGN" 4 — L
4 differential x4 (CN1-11) J1Lrir (CN1-11)
PULS T LT PULS 1N
5 Sign + pulse N (CN1-7) (CN1-7)
train SIGN Low SIGN _| High
(CN1-11) (CN1-11)
PULS - PULS T TN
[}
o | Cwpuse+ | | 2| ©NL) — Hn (CN1-7)
CCW pulse = SIGN | | | | | | SIGN _| High
Z | (cN1-11) (CN1-11)
7 Two-phase x1 90° 90°
pulse train PULS _ ML I PULS I e
8 | WwithS0 X2 (CN1-7) (CNL-7)
ferens pASPI ey N BN Iy B
9 differential x4 (CN1-11) (CN1-11)

Input Pulse Multiplier

Number of 6
Servomotor
move pulses 4

O nput ref !
PULS hpu rererence pu se

@)

(CN1—=11)

The input pulse multiplier function cde used if the reference pulse is
a two-phase pulse train with a §thase differential. The electronic
gear function can also be used to convert input pulses.
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Example of 1/O Signal Generation Timing

Servo ON | ON
! Release !
! t1 = 30ms
Baseblock _—u tZﬁ#:;, t2 £ 6ms
! H ! (when user comsto;t
| Pn506 is set to O
CNT—=11 t3 = 40ms
e [ w—
train CN1-7
! H
. t4,15t6 £ 2ms
PG pulse ! H ! ! t7 2 20R
s o s I S

Note: 1. For the input pulse to register, the intervahirthe time the servo ON signal is turned ON until a
reference pulse is entered shbe a minimum of 40ms.
2.The error counter clear signal must be ON for at least 20ps.

Reference Pulse Input Signal Timing

Reference
Pulse Form

Electrical Specifications

xemarks

Sign + pulse
train input
(SIGN +
PULS signal)
Maximum
reference
frequency:
500kpps
(200kpps
open-collector
output)

SIGN

t3

t’)
tl t7

£

PULS

t4 |

5,

S PRERETS
Forward

Reverse

reference reference

t1,t2= OLus
t3,t7= OLu s
t4,t5,t6 > Ju s
T=1.0ps

@/T) x 100 =50%

Sign
(SIGN)
H=
Forward
reference
L=
Reverse
reference

CW pulse and
CCW pulse
Maximum
reference
frequency:
500kpps
(200kpps
open-collector
output)

t1
CCW
CW

t2

o

Forward

MhE
Reverse

refere

nce reference

tl, t2 = 0.1ps

t3>§is
>
T71.(#3

@/T)x 100 = 50%

Two-phase
pulse train
with 90°
phase
differential (A
phase + B
phase)
Maximum
reference
frequency x1:
500kpps
(200kpps
open-collector
output)

x2: 400kpps
x4: 200kpps

A phase

B phase™|

-
Forward
reference

Reverse
reference

<
t1, t2 O.f S
T2 1.0}1,8

T
(/T) x 100 =

B phase leads

A pha

se by 90°

B phase leads
A phase by 90°

Parameter
Pn200.0 is
used to
switch the
input pulse
multiplier
mode.
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, Error Counter Clear Input

The procedure for clearing the aramunter is described below.

Olnput CLR CN1-15 Clear Input Position Control
Olnput /CLR CN1-14 Clear Input Position Control

The following occurs when the CLR signal is set to high level.

XtraDrive

CLR

Clear

Position loop
error counter

X The error counter inside tlservo amplifier is set to O.
x Position loop control is prohibited.

Use this signal to clear the error ctemof the host controller or select
the following clear operation through parameter Pn200.1.

Parameter Signal Setting Range Control Mode
Pn200.1 Error Counter Clear Signal Form Default Setting: 0 Position Control

Select the pulse form for the ermounter clear signal CLR (CN1-15).

Pn200.1 - _—
Setting Description Clear Timing
Clears the error counter when the CLR signal goes _I_
0 high. %Lth 15 High
Error pulses do not accumulate as long as the signal (CN1-15) | ——
remains high. Cleared state
Clears the error counter on the rising edge of the CLR _ Taem
signal CLR High
1 X . (CN1-15) A
Clears the error counter only once on the rising edge of L
the CLR signal. Cleared only once at this point
Clears the error counter when the CLR signal goes low. CLR Low
2 Error pulses do not accumulate as long as the signal (CN1-15)
remains low. Cleared state
Clears the error counter on the falling edge of the CLR CLR Low
3 signal. . (CN1-15) A
Clears the error counter only once on the falling edge of o
the CLR signal. Cleared only once at this point
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5.2.3. Using the Encoder Signal Output

Encoder output signals are divided desthe servo amplifier and can be
output externally. These signals damused to form a position control
loop in the host controller.

These outputs
explained here

XtraDrive

CN1 CN2 ¢
Encoder
Phase A Host

Frequency
PG ] dividing Phase B
circuit Phase C

The output circuit is for line-drivesutput. Connect each signal line
according to the following circuit diagram.

controller

Y VY

XtraDrive Host controller

pmse -33 PAO [

Line receiver
R 2 3 Phase
A

=

cm 34I/PAO ! IP; [j ]
Phase 4R 351 PBO R 6 5 Phase
"B
Phase 191 PCO | i R 10 11 Phase
Y C
4R ZOI/PCO ‘ IP, D 9

CN1-1

Smoothing
- capacitor
Shield

|
L I
SBI/PBO IP I D 7
Lo I
I

IP: Indicates twisted—pair wires.

Note: Dividing means converting an input pulse train frtra encoder mounted oretservomotor according
to the preset pulse density and outputting the cord/erse. The units are pulses per revolution (PPR).

" I/O Signals
I/O signals are described below.
Output OPAO CN1-33 Encoder Output Phase A Speed/Torque Control, Position Control
Output O/PAO CN1-34 Encoder Output Phase /A Speed/Torque Control, Position Control
Output OPBO CN1-35 Encoder Output Phase B Speed/Torque Control, Position Control
Output O/PBO CN1-36 Encoder Output Phase /B Speed/Torque Control, Position Control
Output OPCO CN1-19 Encoder Output Phase C Speed/Torque Control, Position Control
Output O/PCO CN1-20 Encoder Output Phase /C Speed/Torque Control, Position Control

Divided encoder signals are puts; therefore always coect these signal terminals
when a position loop is formed in the host controller for position control.

Set a dividing ratio using the following eneter:| PG Dividing Ratio, Pn201

The dividing ratio setting is not related to the gear ratio setting (Pn202 and 203) for
the servo amplifier electronic gear function during position control.
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Output Phase Form

Forward Reverse
rotation 4" Fﬁ 904 rotation 4" Fﬁ 904
B N [

—>t

—_—t

Olnput SEN CN1-4

SEN Signal Input

Speed/Torque Control

Olnput /SEN CN1-2

Signal Ground

Speed/Torque Control

Output OPSO CN1-48

Encoder Output Phase S

Speed/Torgue Control, Position Control

Output O/PSO CN1-49

Encoder Output Phase /S

Speed/Torque Control, Position Control

Olnput BAT (+) CN1-21

Battery (+)

Speed/Torque Control, Position Control

Olnput /BAT (-) CN1-22

Battery (-)

Speed/Torque Control, Position Contra|

Use SEN to BAT (-) signals for absolute encoders.55edébsolute Encodefer

more details

[ Output OSG CN1-1

| Signal ground

| Speed/Torque Control, Position Control |

SG: Connect to OV on the host controller.

IMPORTANT

x When using the servo amplifier phase C pulssignal to return to the machine origin,
always turn the servomotor at least twice before starting the original return operation
If the configuration of the meealmical system prevents turgithe servomotor before the
origin return operation, then perform the origin return operation at a servomotor speed of
600rpm or below. The phase C pulse signal may not be correctly applied if the servomator
turns faster than 600rpm.

. Pulse Divider Setting

Set the pulse dividing ratio ime following parameter:

Parameter Signal Setting (PPR) Control Mode
. Range: 0 to 65535 Speed/Torque Control,
Pn201 PG Divider Default Setting: 2048 Position Control

Serial encoder
Set the number of pulses for PG output signals (PAO, /PAO, PBO,

Output terminals: PAO (CN1-33)

IPBO).
XtraDrive
Encoder
Frequency Phase A
PG ] A > Output
C Serial division Phase B utpu
data

/PAO (CN1-34)
PBO (CN1-35)
/PBO (CN1-36)

Pulses from the servomotor enco{leG) are divided by the preset
number before being output.

The number of output pulses per revamn is set by this parameter. Set
the value using the reference unitsteé equipment or the controller

used.

The setting range varies with the encoder used.
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Setting Preset value: 16
Example
Ycipiginininininininipininigininipinint
Stogininiginipipininipinipininininininliy
1 revolution
Resolution Number of Encoder
(Bits) Pulses Per Setting Range
Revolution (PPR)
13 2048 16 to 2048
16
16384 16 to 16384
17

Note:1.Turn OFF power once and turn ON again after changing the parameter.
2. A 13-bit encoder will run at 2048PPR evetthié setting at Pn201 is set higher than 2049.

A quad B Encoder - Setting of the pulse-dividing ratio
PGout u65536
P92 u4
PGout - number of requiremlit pulses per revolution.
Example 1000 counts per revolution nesetlusing 8000 counts encoder.

65536 uPGout 65536uPGout 65536 ul000 8192

Pn201
Counts Pnlo2 4 8000

Pn201

Note: If a 1:1 ratio (for each incomg and output pulses generated) is
required, set Pn201=0.

5-22



XtraDrive User Manual

Chaptér Parameter Settings and Functions

5.2.4. Sequence I/O Signals

Sequence 1/O signals are useaaatrol servo amplifier operation.
Connect these signal terminals as required.

" Input Signal Connections

Connect the sequence in@ignals as shown below.

XtraDrive
I/O power
supply
- +24V
124VIN | CNT-47 B%kﬂ Photocoupler
Host controller
— S—ON | CN1-40
40 /
— P—CON | CN1-41
(O /
P—OT | CN1-42
Q¢
N—-OT | CN1-43
—Q ¢
— ALM—RST | CN1-44
(O /
:7 /P—CL | CN1-45
— N—CL | CN1-46
—(O /
VoV

Note: Provide a separate external I/Ongw supply; the servo amplifier doest have an internal 24V power

supply.

External power supply sgifications: 24V +1 Y¥c, 50mA minimum.

Yaskawa recommends using the sanpe tyf external power supply @& one used for output circuits.

The function allocation for sequenicgut signal circuits can be
changed.

See 5.3.3 Input Circuit Signal Allocatidor more details.

Olnput +24VIN CN1-47

External /0 Power Supply
Input

Speed/Torque Control, Position
Control

The external power supply input teérmal is common to sequence input

signals.

I/O power supply

—_— 424V XraDrive

CN1-47

Connect an external I/O power supply
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Contact input signals: /S-ON (CN1-40)
/P-CON(CN1-41)
P-OT(CN1-42)
N-OT(CN1-43)
/ALM-RST (CN1-44)
/P-CL(CN1-45)
/IN-CL (CN1-46)

" Output Signal Connections

Connect the sequence output sig@alshown in the following figure.

XtraDrive 1/0 pOZvlver supply
T+24VT OV

Photocoupler

Photocoupler output
per output

Maximum operating <
voltage: 30 VDC

Maximum output current:

50mA DC
CN1 E
371 ALOT >
Open—collector output @ lmA max.
per output 38 ALO2 E >
Maximum operating | -
voltage: 30 VDC « E
Maximum output current: 29, AL05 D
20mA DC %
i ! 6 Host controller
VoV $OV

Note: Provide a separate external I/Ongy supply; the servo amplifier doeet have an internal 24V power
supply. It is recommended to use tame type of external powspply as the one used for input
circuits.

Function allocation for some sequeroutput signal circuits can be
changed.

Seeb.3.4 Output Circuit Signal Allocatidior more detalils.
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5.2.5. Using the Electonic Gear Function

The electronic gear function enabtbe servomotor travel distance per
input reference pulse to be settwy value. It allows the pulses
generated by the host controller toused for control without having to
consider the equipment gear radiothe number of encoder pulses.

When the electronic gear When the electronic gear
function is not used function is used
Workpiece Workpiece
No. of encoder pulses: 2048 Ball screw pitch: 6mm (0.24 in)
To move a workpiece 10 mm (0.39 in): Equipment conditions and reference
1 revolution is 6 mm. Therefore, units must be defined for the electronic

10 y6 = 1.6666 revolutions

. ) gear function beforehand.
2048 x 4 pulses is 1 revolution.

Therefore,1.6666 x 2048 x 4 = 13653 To move a workpiece 10 mm (0.39 in):
pulses are input as reference. Reference unitis 1 n. Therefore,
The equation must be calculated at the 10mm _ 10000 pulses

host controller. 1Hn

" Setting the Electronic Gear(for Reference Pulses)

Calculate the electronic gear rai/A) using the following procedure,
and set the values in parameters Pn202 and 203.

1. Check equipment specifications related to the electronic gear:
x Deceleration ratio
x Ball screw pitch
x Pulley diameter

—

| | |
Ball screw pitch

I:IZ[ Deceleration ratio

Encoder Type Number of Enc_oder Pulses
Per Revolution (PPR)
13-bit 2048
Incremental encoder 16-bit 16384
17-bit 32768
16-hit 16384
Absolute encoder 17-bit 32768

Note: The number of bits representing the resolution of the applicable encoder is not the same as the number
of encoder signal pulses (A and B papoutput from the servo amplifier.
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2. Determine the reference unit used.

A reference unit is the minimum position data unit used to move a
load (minimum unit of referaxe from the host controller).

To mowe a table in 0.001 mm units
Reference unit: 0.001 mm

Determine the reference unit according to
equipment specifications and positioning accuracy.

Examples (in mm):

X Reference unit can be 0.1in or 0.01in or 0.01mm or 0.001mm,
etc. A reference unit of one pulse moves the load by one
reference unit.

X When the reference unit igith
If a reference of 50000 units is input, the load moves 50mm
(2.97in) (5000070.00 mm = 50mm).

3. Determine the travel distance peadbshaft revolution in reference

units.

. . Traveldistanceperloadshaftrevolution
Travel distance per load shaft revolution—= P .
ReferenceJnit

X When the ball screw pitch is 0.20{5mm) and the reference unit
is 0.00004in (0.001mm),

020 .
————— = 5000 (reference units)
0.00004
Ball Screw Disc Table Belt and Pulley
Load shaft «—» p Load shaft 4>D
« O \ S
oo F 2 %0 ()
P: Pitch Load Shdft/' 74 D: Pulley
. . _ P X . o 5
Tfigurerevolution = Feferenceriqureunt | !figurerevolution :7refergr§ge T Trevolution = refereme unil
4. Electronic gear ratio is given as:g%;
If the gear ratio of the mot@nd the load shaft is given ds:where
n
m is the rotation of the motor and n is the rotation of the load shaft,
Electronic gear ratio§ = - Numberof encodetpulsgsx4 — X m
@\ 1 Traveldistanceperloadshaftrevolution(referenceunit) n
Note: Make sure the electronic gear ratio satisfies the following condition:

0.01 " Electronic gear ratio§E . "100
A1

The servo amplifier will not work properly if the electronic gear ratio exceeds this range. In that case,
modify either the load corguration or the reference unit.
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5. Set the parameters.

Reduce the electronic gear ratiddaer terms so that both A and B
are integers smaller than 65535, tlseh A and B in the respective

parameters:
g/' Pn202 Electronic Gear Ratio (Numerator)
@U\A Pn203 Electronic Gear Ratio (Denominator)
Parameter Signal Setting Control Mode
ChcnorieCear o | Range: 1555525 | positon como
ectonc GesrRalo | Bange: 11955525 | postion cono

Set the electronic gear ratio acdagito equipment specifications.

XtraDrive
Electronic Motor
LI | [gear JUUL
> B > M
Reference b
input pulse A

Electronic Gear Ratio == ' = P02

@1 Pn203

x B =[(Number of encoder pulses) x 4] x [motor speed]
X A =[Reference units (travel diste@ per load shafevolution)] x
[load shaft revolution speed]

, Electronic Gear Setting Examples

The following examples show electromjear settings for different load

mechanisms.
Ball Screws
: . . 0.24in
Reference unit: 0.001mm Travel distance per load shaft revolution=——— =
0.00004n
Load shaft 6000

(] P

13—bit incremental Ball screw pitch: 6mm (0.24in) Electronic gear rati& @i

— 2048x4x1 _ Pn202

encoder 6000 Pn203
Preset Pn202 8192
Values Pn203 6000

Circular Tables

Travel distance per load shaft revolution:"lsgq = 3600
Reference unit: 0.1° 0.1
Deceleration

ratio: 31 . . 8. _ 2048x4x3 _ Pn202
Load shaft Electronic gear ratid = = =
. G 3600 Pn203
Incremental encoder:
13—bit
Preset Pn202 24576
Values Pn203 3600
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Deceleration

Belts and Pulleys

. . 3.141exdin
Reference unit: 0.0254mm (0.0010in)  Travel distance per load shaft revolutlon—aw =
LOQE shaft 12566 '
. . - — 16384x4x3 Pn202
ratio: 2 .4-1 Pulley diameter Electronic gear ratié- §E = Xax =
S 3100mm Al 12566 Pn203
Set a PG dividing ratio equivalent - 196608 - 20480
te%cl)ggf. P/R for the absolute 12566 —1309
Preset Pn202 20480
Values Pn203 1309

Control Block Diagram

The following diagram illustrates a control block for position control.

XtraDrive (position control)

Ref Pn200.0
ererence Pn216 Pn202
pulce X1 Smoot— 5 |4 Control Servomotor

X2 [hing N ™ Error Current

Control > i
X3 Pn203 —.| counter loop
PG
PG signal Pn201 Encoder
OUtpUt Frequency
N dividing
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5.2.6.

ContactJ /p- CL (/SPD - A)
input O C

Contact Input Speed Control

This function provides a method for gapeed control. It allows the
user to initially set three differemotor speeds with parameters, and
then select one of the speeddernally using a contact input.

/P- CON (/SPD - D)

— 0
— 0

—0

External speed

setting devices and

pulse generation
are notrequired.

XtraDrive

O—CN141

O—CN1-45
IN- CL (/SPD - B)
5  O0—|CN1-46

1

Speed selection

SPEED 1 Pn301

SPEED 2 Pn302

SPEED 3 Pn303

User constants

-®

Servomotor

Servomotor operates at
the speed setin the user
constant.

Using Contact Input Speed Control

Follow steps 1 to 3 below to use the contact input speed control

function.
1. Set contact input speed control as shown below.
Parameter Signal Setting Control Mode
P Speed/Torque
PNn000.1 Contro_l Mode Default Setting: Control,
Selection 0 o
Position Control

The speed can be controlled via contact inputs.

Servo operates
o O atthe internally
—0O O—setspeed
_O O_
Contact
input SPEED 1
SPEED 2
SPEED 3

5-29

O

Servomotor



XtraDrive User Manual

Chaptér Parameter Settings and Functions

Meanings for the following signathange when the contact input
speed control function is used:

Pn000.1 - .
Setting Description Input Signal
Input /P-CON (CN1-41) (L:J;rft?otlo switch between P and PI
0.2,7,8, contacts. Used tc.) switch between forward external
9,A, B, C,D | Speedcontrol | /P-CL (CN1-45) limi d
Is function not E)rqt(;e |m|t_Orl:l t?n OFF. ]
sed to switch between reverse external
used. /N-CL (CN1-46) torque limit ON and OFF.
/P-CON 833_5:5- IN-CL Speed
(/SPD-D) A) (/SPD-B) setting
Input 0 0 0 reference
contacts. Direction etc.
3,4,5,6 Speed control of rotation 0 1 SPEED 1
function is 0: (Pn301)
used. Forward 1 1 SPEED 2
1 (Pn302)
Reverse 1 0 SPEED 3
(Pn303)

Note: 1. 0: OFF (high level); 1: ON (low level)

2./P-CON,

/P-CL and /N-CL functions differ from thasethe table above when Pn000.1 is set to 3, 4,

5, or 6. The function is switched amtatically when Pn50A. 0 is set to 0.
3. The /SPD-D, /ISPD-A, and /SPD-B signals can be used only when signals are allocated to the input
circuits. Seé.3.3 Input Circuit Signal Allocation

2. Set the motor speeds using the following parameters.
Parameter Signal Setting (rpm) Control Mode
Speed 1 (SPEED 1) ,
Range: 1 to 10000
Pn301 (Contact Input Speed Default Setting: 100 Speed Control
Control)
Speed 2 (SPEED 2) .
Range: 1 to 10000
Pn302 (Contact Input Speed Default Setting: 200 Speed Control
Control)
Speed 2 (SPEED 2) .
Range: 1 to 10000
Pn303 g,%?:iﬁt Input Speed Default Setting: 300 Speed Control

These parameters are used to set motor speeds when the contact
input speed control function is seledt If the setting is higher than
the maximum motor speed of the servomotor, then the servomotor
will rotate at its maximum speed.

Speed selection input sign@xCL(SPD-A)(CN1-45) and /N-CL
(/SPD-B) (CN1-46) and the rotati direction selection signal /P-
CON (/SPD-D)(CN1-41) enable thergemotor to run at the preset
speeds.
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3. Set the soft start time.

Parameter Signal Setting (rpm) Control Mode

Soft Start Acceleration Setting Range: 1 to 10000

Pn305 Time Default Setting: 0 Speed Control
Soft Start Deceleration Setting Range: 1 to 10000
Pn306 Time Default Setting: 0 Speed Control

The servo amplifier internal spdeeference controls the speed by
applying this acceleration setting.

Speed
reference Soft start

a

internal speed ' -
reference Pn305: Sets this time intenval

Maximum speed:*._

i
Pn306: Sets this time intenval

Smooth speed control can be performed by entering a progressive
speed reference or using contiaput speed control. Set each
constant to O for normal speed control.

Set each parameter to the following time intervals.

x Pn305: Time interval from whehe servomotor starts until it
reaches maximum speed.

x Pn306: Time interval from when the servomotor reaches
maximum speed until it stops.

" Operation by Contact Input Speed Control

The following describes operation bgntact input speed control.

Start and Stop

The following input signals are ustmistart and stop the servomotor.

C Speed Selection 1 Speed/Torque Control
Olnput /P-CL CN1-45 (Forward External Torque Limit pee q )
Position Control
Input)
Speed Selection 2
Olnput /N-CL CN1-46 (Reverse External Torque Limit Speed/Torque Cllontrol,
Input) Position Contro

Note: Position Control is used here only Bulse Reference, not by Serial Command

5-31



XtraDrive User Manual Chaptér Parameter Settings and Functions

Use the following table when cat input speed control is used.

Contact Signal Parameter Selected Speed
/P-CON /P-CL IN-CL Pn000.1
(/SPD-D) (/SPD-A) (/SPD-B)
3 Stopped by an internal
speed reference of 0.
4 Analog speed reference (V-
REF) input
- 0 0 -
Pulse reference input
5 e
(position control)
Analog torque reference
6 .
input (torque control)
Direction of 0 1 SPEED 1 (Pn301)
rotation 1 3,4,5, 6, SPEED 2 (Pn302)
0: Forward Common
1: Reverse 1 0 SPEED 3 (Pn303)

Note: 1.0: OFF (high level); 1: ON (low level)
2. Input signals indicatéby the horizontal bar (-) are optional.

When contact input speed controhist used, input signals are used as
external torque limit inputs.

Note: The contact input speed control function is usdg aen signals are allocated to /SPD-D, /SPD-A,
and /SPD-B.

Selection of Rotation Direction

The input signal /P-CON(/SPD-D) isedsto specify the direction of
servomotor rotation.

Speed Selection 1
(Forward External Torque Limit
Input)

Speed/Torque Control,
Position Control

Olnput /P-CON CN1-41

X When contact input speed conti®used, the input signal /P-CON
(/SPD-D) specifies the diraoh of servomotor rotation.

/P-CON (/SPD-D) Input Signal Logic
Level
0 Forward rotation
1 Reverse rotation

Note: 0: OFF (high level); 1: ON (low level)

X When contact input speed conti®hot used, the /P-CON signal is

used for proportional contratero clamping, and torque/speed

control switching.

Command.
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” Example of Contact Input Speed Control Operation

The following example shows operatiby contact input speed control.
Using the soft start function redugaisysical shock when the speed is
changed.

Motor speed

+SPEED 51— Set acceleration and
deceleration at Pn305 and
+SPEED 2 |- Pn306 (soft start times).
+SPEED 1 —
Sto
0 P
—SPEED 1 |—
—SPEED 2 |~
—SPEED 3 —

|
OFF ON

/N—CL (SPD-B)

ON_ ' __ON ON ___ON [ OFF , OFF , OFF OFF OFF

/P—CON (SPD-D)

Note: The soft start function is available only when cohiaput speed control is used with Pn000.1 set to 5.
It is not available whea pulse reference input is used. If @entact Input Speed Control mode is
switched to Pulse Reference Input mode while theoseotor is operating at speed 1, speed 2, or speed
3, the servo amplifier will not receive a reference pulse until the positioning completed signal (/COIN)
is output. Always start pulsefezence output from the host coriteo after a positioning completed
signal is output fronthe servo amplifier.

Signal Generation Timing for Position Control

Motor Speed

0 r/min

Speed 2 ! Speed 3

Pulse
Reference ‘ ‘ ‘ | ‘
\ \ \ ’:—ﬁﬂ #—fﬂ
| | | |
/P—CL(/SPD—-A) OFF ‘ ON ‘ ON ‘ OFF ‘ OFF
| | | |
/N-CL(/SPD-B) ON ‘ ON OFF ‘ OFF ‘ ON
| | |

Selected Speed | Speed 1 Pulse reference

t1 > 2ms
Note: 1.The above figure illustratesgsial generation timing when the soft start function is used.

2.The value of t1 is not affected by the use ef$bft start function. A maximum 2ms delay occurs
when the /PC-L(/SPD-A) or ACL(/SPD-B) signal is read.
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5.

2.7. Using Torque Control

The XtraDrive servo amplifier lirts torque as shown below.

x Level 1: Limits maximum output tque to protect equipment or
workpiece.

X Level 2: Limits torque after the servomotor moves the equipment to
a specified position (egtnal torque limit).

x Level 3: Controls torque optit rather than speed output.

X Level 4: Switches between speed and torque control.

The following describes uses for lé¥& and 4 in the torque control
function.

Torque Control Selection

Set the following parameter to sel#oe type of control described in
levels 3 and 4.

Parameter Signal Setting Control Mode
Speed/Torque
Pn000.1 Contro_l Method Default Setting: 0 Control, Position
Selection
Control

For further explanation of settings, $&gpendix D.2 Switches

A torque reference is entered frahe host controller to the servo
amplifier in order to control torque.
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Application Examples

X Tension control
X Pressure control

Reference)

Switches between torque and speed control

x V-REF (CN1-5) inputs a speed reference or
speed limit.

x T-REF (CN1-9) inputs a torque reference,
torque feed-forward reference or torque limit
depending on the control mode.

x [P-CON (/C-SEL)(CN1-41) is used to switch
between torque and speed control.

CN1-41 State

Selects

Open

Torgue Control

ov

Speed Control

Torque Control: When /P-CON (/C-SEL) is OFF

x The T-REF reference controls torque.

x V-REF can be used to limit servomotor speeg
when Pn002.1 is set to 1. V-REF voltage (+)
limit servomotor speed during forward and
reverse rotation.

x Parameter Pn407 can be used to limit the
maximum servomotor speed.

Speed V-REF
reference — |
Toaqie T-REF
reference  =———

P-CON
S peedand /P-00
torque _SEL
reference (ke-S )
switching

Pn000.1 Control Mode
2 Torque Control
This is a dedicated Torque Control mode. Servo amplifier
x A torque reference is input from T-REF (CN1
9) Tagie TREF([cnig
. . reference ——
x Speed reference input V-REF (CN1-5) canno} s peeqd V.REF
be used for speed control if Pn002.1 is set to [1 Limit ~ —————|Cn1-5
x Parameter Pn407 can be used for maximum
speed control.
Application Example
Tension control Servomotor
XtraDrive
Tension
9 Torque Control <-> Speed Control (Analog S ervo amplifier

Cnl-5

Cnl-9

Cnl-41
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Pn000.1 Control Mode
9 Speed Control: When /P-CON (/C-SEL) is ON
Set the parameter Pn002.0 as shown below.
Parameter Speed Reference Torque Reference Comments
Pn002.0 Input (V-REF) Input (T-REF)
State (CN1-5,6) (CN1-9,10)
0 Speed Control
Speed Reference | Cannot be used.
Torque limit speed control by analog See 5.2.9 Speed Feed-
voltage reference Forward Function for
1 Speed Reference | Torque Limit more details on torque
limit speed control by
analog voltage
reference.
Speed control with torque feed-forward See 5.2.8 Torque Feed-
Speed reference Torque feed- Forward Function for
2 forward more details on torque
feed-forward speed
control.
8 Position Control UTorque Control
Can be used to switch between speed (contact reference) and torque control.
x [P-CON (/C-SEL)(CN1-41) is used to switch control.
CN1-41 State Selects
Open Position Control
ov Torque Control
6 Speed Control (Contact Reference) U Torque Control
Can be used to switch between speed (contact reference) and torque control.
x [P-CON (/C-SEL)(CN1-45) and /N-CL(SPD-B)(CN1-46) are used to switch con
Parameter Parameter
/P-CL (/SPD-A) IN-CL (/SPD-B)
CN1-45 CN1-46
State State
0 0 Torque Control
0 1 Speed Control
1 1 (Contact reference)
1 0

Note: Input signal /C-SEL can be used only when aaighallocated to #input circuit. Se&.3.3 Input
Circuit Signal Allocation.
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XtraDrive User Manual

, Input Signals
Torque Reference Inputs
The following input signals anesed for torque control.
XtraDrive
a CN1-9 D Torque
Torque reference input 1 P reference
(analog voltage input) Y JCN1-10
| CN1-5 > Speed
Speed reference input 1 P reference
| R (SN
Y,
i P represents twisted-pair wires

(analog voltage input)

Speed/Torgue Control
Speed/Torque Control

Torque Reference Input
Signal Ground for the Torque

O Input T-REF CN1-9
Reference Input

O Input SG CN1-10
These signals are used whergue control is selected.
Servomotor torque is controlled gt it is proportional to the input

voltage between T-REF and SG.

Reference torque (%)
300—]

12

Factory setting N PP /
‘ ' —-100
3 } Input voltage (V)
: ! 200

/' -300
The slope is set in Pn400.

Default Settings
Parameter Pn400 establishes the voltage level that applies rated torque.

”
For example:
With Pn400 = 30
Vin (V) Resulting Applied Torque
+3 100% of rated torque in forward direction
+9 300% of rated torque in forward direction
-0.3 10% of rated torque in reverse direction
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., Example of an Input Circuit

XtraDrive
470 :,1/2W
1
| I |
1 T-REF
+12V— 2k: | |e 'y CN1-9
P

CN1-10

Note: Always use twisted pair cables for noise control.

Speed Reference Inputs
Refer to Sectio®.2.1.

Using the /P-CON Signal

Proportional Control Reference, Speed/Torque Control,
etc. Position Control

The function of the inpusignal /P-CON varies with the setting applied
to Pn000.1.

Olnput /P-CON CN1-41

XtraDrive

P and PI control switching

|
/P-CON O/—|Zero clamp ON/OFF switching |
5 © O——{Inhibit ON/OFF swiitching |
|
|

O\—{Control mode switching

(\—{ Direction of rotation switching

(Pn000.1)

Pn000.1 Setting /P-CON Function

C,D Switches between P (proportional) and PI (proportional-integral) control.
Not used.

,5,6 Switches the direction of rotation in Contact Input Speed Control mode.
9 Switches the control mode.

Turns ON/OFF zero clamp.

Turns inhibit ON/OFF.

WIN|O

00|~

’

W|> N

Note: The /P-CON signal function switches autdizaly when Pn50A.0 is set to 0.
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” Torque Control

Parameter

The following parameter is used for torque control. Set the parameter

according to requi

rements of the servo system that is used.

SETTING
Parameter Signal (0.1V X RATED Control Mode
TORQUE)
PN400 Torque Reference Setting Range: 10 to 100 Speed/Torque
Input Gain Default Setting: 30 Control
This parameter sets the voltage range for torque reference input T-REF
(CN1-9) depending on the output rangehed host controller or external
circuit.
The default setting is 30, so the hterque output is equal to 3V
(30 x 0.1).
Reference torque
Rated torque
! Reference
I woltage (V)
This reference wltage is set.
Pn002.1 Setting Description
0 Uses speed limit set by Pn407 (internal speed limit function).
Uses V-REF (Cnl-5 and -6) as external speed limit input and
1 sets speed limit by voltage, which are input to V-REF and
Pn300 (external speed limit function).
Internal Speed Limit Function
Parameter Signal Setting (rpm) Control Mode
PnA07 Speed Limit during Setting Range: 0 to 10000 Speed/Torque
Torque Control Default Setting: 10000 Control

This parameter se

ts a motor speed limit when torque control is selected.

It is used to prevent excessivauggment speed during torque control.

Since the speed limit detection sighdL T functions the same in torque
control as the /CLT signal, séel.3 Limiting Torquewhere the /CLT
signal is described.

Torque Control Range

Motor speed

Torque limit

control
range

Torque
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The maximum speed of the servomotor will be used if Pn407 is set to a
value higher than the maximum speed of the servomotor.

External Speed Limit Function:

This function sets theoltage range for speed reference input V-REF
(CN1-5) according to the output rangiethe host controller or external
circuit.

When the default setting (600) is multiplied by 0.01V, the result (6V)
corresponds to the rated motor speed.

Parameter Signal Setting Control Mode
PN300 Speed Reference Setting Range: 150 to 3000 Speed/Torque
Input Gain Default Setting: 600 Control

5.2.8.

The default setting is 6V = the rated motor speed.

Principle of Speed Limit

When the control speed rangesisceeded, the torque, which is

inversely proportional to the differea between the speed limit and the
actual speed, is fed back in orderaturn the system to a level within

the control speed range. In effect, the actual motor speed limit depends
on the load condition.

Motor
speed

Speed limit
range

V-REF

Torque Fed-Forward Function

The torque feed-forward function is used only in speed control (analog

reference). This function is used to:

X Shorten positioning time

x Differentiate a speed reference at the host controller to generate a
torque feed-forward reference

X Input this reference together wittie speed reference to the servo
amplifier

Too high a torque feed-forward value will result in an overshoot or an

undershoot. To prevent this, se¢ thptimal value while closely

observing the system response.

Connect a speed reference signaV4{BEF (CN1-5 and 6) and a torque
feed-forward reference signal to T-REF (CN1-9 and 10).
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Host controller XtraDrive

Servomotor

li
Current loop
e

Position
reference

Integration
(Pn101)

PG

Encoder

calculation

‘ Divider

Kp: Position loop gain
Kep @ Feed—forward gain
Using the Torque Fed-Forward Function

To use the torque feed-forwaiuhction, set the following parameter
to 2.

Parameter Signal Setting Control Mode

Speed Control Option — Speed/Torque
Pn002.0 (T-REF Terminal Allocation) Default Setting: 0 Control
This setting enables thertpe feed-forward function.
Pn002.0 Setting T-REF Function
0 None.
1 T-REF terminal used for external torque limit
input.
5 T-REF terminal used for torque feed-forward
input.

The torque feed-forward functiarannot be used with the torque
limiting by analog voltage refemee function described ®12.9 Torque
Limiting by Analog Voltage Reference.

Setting
Torque feed-forward is set using parameter Pn400.

The default setting at Pn400 is 3Q.fdr example, the torque feed-
forward value is £3V, then the torque is limited to +100% of the rated
torque.

Parameter Signal

Setting

(0.1V/Rated Torque) Control Mode

Pn400

Torque Reference
Input Adjustment
Factor

Setting Range: 0 to 100 Speed/Torque
Default Setting: 30 Control
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5.2.9. Torque Limiting by Analog Voltage Reference

Torque limiting by analog voltageference limits the torque by
assigning a torque analog voltagetie T-REF terminal (CN1-9 and

10). It cannot be used for torque control because the torque reference
input terminal T-REF is used as an input terminal.

The torque is limited at the forwardn side when the P-CL signal turns
ON and at the reverse run sidben the N-CL signal turns ON.

Pn402
Torque limit

Totque limit value—p» T=REF Pn400 ¢

L

Speed loo
ggm P |+ Torque

(Pn100) g > reference
Integration »

(P101) [ rorqué it \Pn403

Speed reference—p

Speed feedback

” Using Torque Limiting by Analog Voltage Reference

To use this function, set the following parameter to 3:

Parameter Signal Setting (rpm) Control Mode
Speed Control Option
PNn002.0 (T-REF Terminal Default Setting: 0 gggﬁgfggf}%
Allocation)

This parameter can be used to dadabrque limiting by analog voltage

reference.
Pn002.0 Setting T-REF Function
0 None.
1 T-REF terminal used for external torque limit input.
2 T-REF terminal used for torque feed-forward input.
T-REF terminal used for external torque limit input when P-CL
3 ;
and N-CL are valid.

This function cannot be used wite torque feed-forward function
described ir5.2.8 Torque Feed-Forward Function.
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To use this function, verify how input signals have been allocated.
(Refer to sectio®.3.3 Input Circuit Signal AllocatignThe following
table outlines factory default settings.

Input Signal Signal Level Description Comments
. w » T Limit value: either
CN1-45is at “L” level Torque is I|m|_ted at the Pn404 or T-REF input,
when ON forward run side. . .
whichever is smaller.
/P-CL - —
: wpgn Torque is not limited at
CN1-45 is at “H" level .
the forward run side. —
when OFF .
Normal Operation
. w » T Limit value: either
CN1-46 is at “L" level Torque is I|m|_ted at the PN405 or T-REF input,
when ON reverse run side. . .
whichever is smaller.
IN-CL - —
. . Torque is not limited at
CN1-46 is at “H" level )
the forward run side. —
when OFF .
Normal operation.
. Setting

The torque limit is set using parameter Pn400.

The default setting for Pn400 is 30. If, for example, the torque limit is
+3V, then torque is limited to 100% tife rated torque. (A torque value

higher than 100% torque is clamped at 100%.)

Factor

. Setting
Parameter Signal (0.1V/Rated Torque) Control Mode
Torque Reference .
) Setting Range: 0 to 100 Speed/Torque
Pn400 Input Adjustment Default Setting: 30 Control

When either the P-CL or the N-CL signal is turned ON, the following

torque limits become valid simultaneously.

. Setting
Parameter Signal (0.1V/Rated Torque) Control Mode
Forward Run Side Setting Range: 0 to 800 Speed/Torqu_g
Pn404 o b Control, Position
External Torque Limit Default Setting: 100
Control
Pna05 Reverse Run Side Setting Range: 0 to 800 ggﬁf&?gﬁ:ﬁon
External Torque Limit Default Setting: 100 Control’
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5.2.10. Reference Pulse Inhibit Function (/INHIBIT)

This function inhibits the servo arifger from counting input reference
pulses during position control. The servomotor remains locked
(clamped) while the function is in use. The /P-CON(/INHIBIT) signal is
used to enable or disable the function.

XtraDrive
Ref u +
ererence
pulse v OFF Error
5 — | counter
ION
/P—CON I P—CON(/INHIBIT) 1
(/INHIBIT) N Feedback pulse
" Using Reference Pulse Intuit Function (/INHIBIT)
To use the inhibit function, stte parameter as shown below.
Parameter Signal Setting (rpm) Control Mode
Pn000.1 Contro_l Method Default Setting: 0 Position Control
Selection
The following settings enddthe inhibit function.
Pn000.1 Description
Setting P
C Enables the inhibit function. Always counts reference pulses.
Enables the inhibit function. The /P-CON (/INHIBIT) signal is used to enable or
disable the inhibit function.
/P-CON (/INHIBIT) | Description
B OFF Counts reference pulses.
Prohibits the servo amplifier from counting
ON reference pulses.
The servomotor remains locked.

Note: Parentheses () around an /INHIBIT sigimalicate that a signal has bealiocated to the input circuit.
Seeb5.3.3 Input Circuit Signal Allocatiofor more details.
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, Relationship between Inhibit Signal and Reference Pulses

/INHIBIT signal oN OFF ON

(/P-CON) :
Reference P
pulse : t1 _» 12
Input reference pulses t,12205ms

are not counted
during this period.

5.3. Setting Up the Servo Amplifier

This section describes the procedofsetting parameters to operate the
XtraDrive servo amplifier.

5.3.1. Parameters

The XtraDriveSeries servo amplifier provides many functions and has
parameters that allow the usersfmecify functions and perform fine

adjustments.
Servo amplifier
=
. &
CLTT:
Parameters Lo

A panel operator or
digital operator is used
to set parameterts.

<< ge5s 088k o
LEJLﬁj//;?;/'

iz’

Parameters are divided into the following three groups.

Parameter Function

PR00O to Pn60L Specify servo amplifier functions, set
servo gains, etc.

Fn000 to Fn012 Execute aUX|_I|ary functlo_n_s such as JOG
mode operations and origin searches.

UNn000 to Un0OD Enable monitoring the motor spc_eed and
torque reference on the panel display.

Note: Appendix B shows a list of parametgrovided for reference. Séel.5 Operation in Parameter
Setting Moddor more details on the pameter setting procedure.
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5.3.2. JOG Speed

Use the following parameter tots® modify motor speed when
operating the servomotor froapanel or digital operator.

Parameter Signal Setting (rpm) Control Mode
. . Speed/Torque
Setting Range: 0 to 10000 -

Pn304 JOG Speed Default Setting: 500 ggzgg:, Position

If the setting is higher than the maximum motor speed of the
servomotor, then the servomoteitl rotate at its maximum speed.

Panel operator

5.3.3. Input Circuit Signal Allocation

The functions allocated to sequerinput signal circuits can be
changed. CN1 connector input signate allocated with the default
settings as shown in the following table.

CN1 Connector Input Terminal Default Setting
Terminal Numbers Name Symbol Name

40 S1[0] /S-ON Servo ON

a1 SI1 /P-CON (Proportional control
reference) *

42 SI2 P-OT Forward run prohibit

43 SI3 N-OT Reverse run prohibit

44 Sl4 /ALM-RST Alarm reset
Forward current limit

45 SI5 /P-CL £ )
Reverse current limit

46 SI6 IN-CL £ )

Note: * The functions of these input signals are automdyisalitched according to the setting for parameter
Pn000.1 as long aBOA.0 is set to 0.
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The following parameter is used to enable input signal allocation.

Parameter Signal Setting Control Mode
Pn50A.0 Input Signal Allocation Mode | Default Setting: 0 Spe_e_d/Torque Control,
Position Control

Pn50A.0 Setting Description
0 Default setting for sequence input signal allocation.
1 Enables any sequence input signal settings.

Note: The default setting for parameter Pn504s 0. Functions and appliocattis in this manual are generally
described for the factory defaults.

., Input Signal Allocation

The following signal can be allocated when Pn50A.0 is set to 1.

XtraDrive

CN1-40 is factory set for
|__— the /S-ON input signal.

CN1

. 40 (SI0) <
Determines ;°°° 41 (Sl)
terminal t--->Q 42 (S12)
allocation ~ t==-»0) 43 (SI3) Any terminal from CN1-40 to
for input te-- 44 (Sl4) 46 can be allocated to the
signals. :---»0 45 (SI5) /S-ON signal through the

46 (SI6) Pn50A.1 setting.

The following table shows the parameter default settings for input
settings 1 to 4.

Parameter Signal Setting Description

Pn50A Input Signal Selection 1 | Default Setting: 2100 Spe_e_d/Torque Control,
Position Control

Pn50B Input Signal Selection 2 | Default Setting: 6543 Spe_e_d/Torque Control,
Position Control

Pn50C Input Signal Selection 3 | Default Setting: 8888 Spe_e_d/Torque Control,
Position Control

Pn50D Input Signal Selection 4 | Default Setting: 8888 Spe_e_d/Torque Control,
Position Control

Select the input terminal on the CNdnmector that will be used for all
input signals.
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, Examples of Input Signal Allocation

The procedure used to allocate se@eenput signals is described using
the /S-ON signal as a typical example.

PnSQA.l Description
Setting
0 Inputs the /S-ON signal from the SI0 (CN1-40) input terminal. Zigrrr]:eltli.mlarity:
1 Inputs the /S-ON signal from the SI1 (CN1-41) input terminal. Servo ON signal
2 Inputs the /S-ON signal from the SI12 (CN1-42) input terminal. i(so\ll\la)lid when low
3 Inputs the /S-ON signal from the SI3 (CN1-43) input terminal.
4 Inputs the /S-ON signal from the Sl14 (CN1-44) input terminal.
5 Inputs the /S-ON signal from the SI5 (CN1-45) input terminal.
6 Inputs the /S-ON signal from the SI6 (CN1-46) input terminal.

Set the Servo-ON
7 Sets /S-ON signal so that it is always valid. signal (/S-ON) so

that it is always
valid or always

8 Sets /S-ON signal so that it is always invalid. invalid.

9 Inputs the S-ON signal from the SI0 (CN1-40) input terminal. ﬂgggigr?,larity:
A Inputs the/S-ON signal from the SI1 (CN1-41) input terminal. Valid at OFF
B Inputs the S-ON signal from the SI2 (CN1-42) input terminal. (Sllrlsgel) with
C Inputs the S-ON signal from the SI3 (CN1-43) input terminal. ON signal

D Inputs the S-ON signal from the Sl4 (CN1-44) input terminal.

E Inputs the S-ON signal from the SI5 (CN1-45) input terminal.

F Inputs the/S-ON signal from the S16 (CN1-46) input terminal.

As shown in the table above, the /S-ON signal can be allocated to any
input terminal from SIO to SI6. /©N is always input when Pn50A.1 is
set to 7, and an external signakliwould therefore not be needed
because the servo ampif will determine whether the servo is ON or
OFF.

The /S-ON signal is not used when3A.1 is set to 8. This setting is
meaningful only in the following instances.

X When the factory set input signaltesbe replaced by another input
signal.

X The signal must be left ON (lolevel) during normal operation to
make the signal valid when OFF (high level) when forward run
prohibit (P-OT) and reverse rygmohibit (N-OT) are input. The
input terminal signal line muste left ON even in system
configurations that do not requitleis signal, but unnecessary wiring
can be eliminated by setting Pn50A.1 to 8.

X By setting 9 to F, the signpblarity can be reversed.

Note: Several signals can be allochte the same input circuit.
When the servo is ON, the forward run prohibit or reverse run prohibit signal is used.

At a setting with inverted polarity, the failed safe operation may not be possible in the case of signal
line disconnection.
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Allocating Other Input Signals

Input signal allocation can lihanged as shown below.

Input Signal

Parameter

Description

Name

Applicable
Logic

Number

Setting

Proportional
Control
Reference
(/P-CON)

ON
(low level)

Inputs the specified signal from SI0 (CN1-40).

Inputs the specified signal from SI1 (CN1-41).

Inputs the specified signal from SI2 (CN1-42).

Inputs the specified signal from SI3 (CN1-43).

Inputs the specified signal from SI4 (CN1-44).

Inputs the specified signal from SI5 (CN1-45).

Inputs the specified signal from SI6 (CN1-46).

Pn50A.2

Sets the specified signal to always enabled.

Sets the specified signal to always disabled.

Inputs the specified inverse signal from SI0 (CN1-40).

Inputs the specified inverse signal from SI1 (CN1-41).

Inputs the specified inverse signal from SI2 (CN1-42).

Inputs the specified inverse signal from SI3 (CN1-43).

Inputs the specified inverse signal from SI4 (CN1-44).

Inputs the specified inverse signal from SI5 (CN1-45).

Inputs the specified inverse signal from SI6 (CN1-46).

Forward
Run Prohibit
(P-OT)

Reverse
Run Prohibit
(N-OT)

OFF
(high
level)

Pn50A.3

Pn50B.0

Alarm Reset
(/ARM-RST)

Forward
Current Limit
(/P-CL)

Reverse
Current Limit
(/N-CL)

ON
(low level)

Pn50B.1

Pn50B.2

Pn50B.3

Contact
Input Speed
Control
Selection
(/SPD-D)

Contact
Input Speed
Control
Selection
(/SPD-A)

Contact
Input Speed
Control
Selection
(/SPD-B)

Pn50C.0

Pn50C.1

Pn50C.2

Control Mode
Selection
(/C-SEL)

Zero Clamp
(/ZCLAMP)

Reference
Pulse Inhibit
(/INHIBIT)

Gain
Switching
(/G-SEL)

ON
(low level)

Pn50C.3

Pn50D.0

Pn50D.1

Pn50D.2

o
—

Olnim|o|O|m|>|o|co|~|o|u|sw|NF|o

Same as above.*

Note: *Same as above” meansathinput signals and terminals SIO to SI6 are enabled or disabled through
parameter settings O to 8.
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5.3.4. Output Circuit Signal Allocation

” Output Signal Allocation

Output signal functions can be aliied to the sequence signal output
circuits shown below.

CN1 Connector Output Default Setting
Terminal Terminal Comments
Numbers Name Symbol Name
25 N-CMP+ Speed_ coincidence The signal output
(/COIN+) | detection . )
SO1 N-CMP— (positioning will vary depending
26 (SG) (/COIN-) completed) on the control mode.
27 ITGON+
SO2 Rotation detection —
28 (SG) /TGON-
29 /S-RDY+
SO3 Servo ready —
30 (SG) /S-RDY-

” Output Signal Selection Default Settings

The output signal selection paramstand their default settings are
shown below.

Parameter Signal Setting Description

Pn50E Output Signal Selections 1 | Default Setting: 3211 Spe_e_d/Torque Control,
Position Control

. . L Speed/Torgue Control,
Pn50F Output Signal Selections 2| Default Setting: 0000 Position Control

Pn510 Output Signal Selections 3 | Default Setting: 0000 Spe_e_d/Torque Control,
Paosition Control

Select the CN1 connector termisdhat will output the signals.

Pn50E[ ] to Pn510.[ ]

SO1 (CN1-25, 26)
O_utput I o SO2 (CN1-27, 28)
signal

o SO3 (CN1-29, 30)
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, Allocating Other Output Signals

Parameter
Output Signal Description
Number | Setting

Disabled. (Not used for the specified output

0 signal.)
1 Outputs the specified signal from the SO1
Positioning Completed PN50E.0 (CN1-25 and 26) output terminal.
(/COIN) ' 5 Outputs the specified signal from the SO2
(CN1-27 and 28) output terminal.
3 Outputs the specified signal from the SO3

(CN1-29 and 30) output terminal.

Speed Coincidence

Detection(/V -CMP) Pn50E.1 0to3

Rotation Detection PN50E .2 0to 3

(/TGON)

Servo Ready

(S-RDY) Pn50E.3 | 0to3

Torque Limit Detection Same as above.

(/CLT) PnS0F.0 Oto3 (Output signals are disabled or allocated to

Speed Limit Detection output terminals SO1 to SO3 through

Pn50F.1 Oto3

(/VLT) parameter settings 0 to 3).
(E;I;alf)e Interlock PNSOF2 | 0to3

Warning(/WARN) Pn50F.3 Oto3

Near(/NEAR) Pn510.0 Oto3

Not used — — —

Note: Signals are output with OR logic when multiple signals are allocated to the same output circuit.
Signals that are not detected are invalid. For example, the positioning completed signal /COIN is invalid
in Speed Control mode.

The following parameters can be ugednvert the signals on output
terminals SO1 to SO3.

Parameter Signal Setting Description
Output Signal Inverted o Speed/Torque Control,
Pn512 Setting Default Setting: 0000 Position Control

These settings specify which of tbennector CN1 output signals are to

be inverted:
Parameter
Output Terminal ) Description
Number Setting
0 D ti t the signal.
SO1 (CN1 -25, 26) Pn512.0 0es o |nv_er © signa
1 Inverts the signal.
0 Does not invert the signal.
SO2(CN1 -27, 28) Pn512.1 -
1 Inverts the signal.
0 Does not invert the signal.
SO3(CN1-29, 30) Pn512.2 -
1 Inverts the signal.
Not used. Pn512.3 — —
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5.3.5. Control Mode Selection

The XtraDrive servo amplifier offeigpeed control, position control,
torque control, and the other cositmodes shown in the following

table.
The following parameter is used to set the control mode.
Parameter Signal Setting Control Mode
Pn000.1 gglré t;glolr\]/lethod Default Setting: 0 ggﬁ(tergll-,rgrc?;:&n
Control
Pn000.1 Setting Control Mode
0 Speed Control (Analog Reference)
2 Torque Control (Analog Reference)
3 Contact Input Speed Control Selection (Contact Reference)
4 Contact Input Speed Control Selection (Contact Reference) | Speed Control
(Analog Reference)
5 Not Used
6 Not Used
7 Not Used
8 Not Used
9 Torque Control (Analog Reference) | Speed Control (Analog Reference)
A Speed Control (Analog Reference) | Zero Clamp Control
B Position Control (Pulse Train Reference) | Position Control (Inhibit)
C Position Control (Pulse Train Reference)
D Programming Mode (Serial Communication Command)

" Description of Control Modes

The control modes are described below.

(0) Speed Control (Analog Reference)

This mode controls speed usingaralog voltage input reference. See
5.2.1 Speed Reference.

(2) Torque Control (Analog Reference)

This mode controls torque using analog voltage input reference. See
5.2.7 Using Torque Control.
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(3) Contact Input Speed Contol Selection (Contact
Reference)

This mode uses the /P-CON (/S#D, /P-CL (/SPD-A), and /N-CL
(/SPD-B) input signals to controlegd as it switches among the three
preset operating speedstire servo amplifier. Sée2.6 Contact Input
Speed Control.

(4) Contact Input Speed Contol Selection (Contact
Reference) Q Speed Control (Analog Reference)

This mode controls speed by switeg between contact reference and
analog voltage reference speed cdnt#nalog voltage reference speed
control is enabled when both-(L (/SPD-A) and /N-CL (/SPD-B)
input signals are OFF (high level). S&2.6 Contact Input Speed
Control.

(9) Torque Control (Analog Reference)Q Speed Control
(Analog Reference)

This mode switches between torcared speed control through the /P-
CON (/C-SEL) signal. See.2.7 Using Torque Control.

(A) Speed Control (Analog Reference)Q Zero Clamp

This speed control mode is useds&d the zero clamp function when the
servo amplifier is stopped. Zeatamp operates when the /P-CON
(/ZCLAMP) signal is ON (low level). See4.3 Using the Zero Clamp
Function.

(B) Position Control (Pulse Train Reference)Q Position
Control (Inhibit)

This mode controls positioning tayhibiting reference pulse input
through the /P-CON (/INHIBIT) signal. S&2.10 Reference Pulse
Inhibit Function (INHIBIT)

(C) Position Control (Pulse Train Reference)
This mode controls positioning usiagoulse train input reference. See

5.2.2 Position Reference.

(D) Programming Mode (Serial Communication
Command)

This mode controls positiomg and torque using a serial
communication. Se®.9 Configuration of Serial Command for AB
Encoders.
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5.4. Setting Stop Functions
This section describes the proceduredu® stop the servo amplifier properly.

5.4.1.

Adjusting Offset

When the Servomotor Will Not Stop

The servomotor may rotate at véoyv speed and not stop even when
0V is specified as the referencdtage for servo amplifier speed and
torque control (analog referenc&his happens when the reference
voltage from the host controller or extal circuit is slightly offset (in
mV units). The servomotor will stop tifiis offset is properly adjusted to
oVv.

Reference
woltage

/|

Offset .
r \I?O?I&elrince o | Offset corrected
9 by XtraDrive

Offset adjustment i

/

Reference speed .’ Reference speed
or torque or torque
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, Reference Offset Adjustment

The following methods can be used to adjust the reference offset to OV.

Adjustment Method Result
Automatic Adjustment of The reference offset is automatically
Reference Offset adjusted to OV.

Manual Adjustment of The reference offset can be set
Reference Offset to a specified value.

Note: Use manual rather than automatic adjustment if @ipo<ontrol loop is formed in the host controller.

See the following sections @hapter 7 Using the Panel Operatar
more details on adjustment procedures:

Adjustment Method Reference Source
Automatic Adjustment of 7.2.3 Automatic Adjustment of the Speed and Torque
Reference Offset Reference Offset
Manual Adjustment of 7.2.4 Manual Adjustment of the Speed and Torque
Reference Offset Reference Offset

5.4.2. Servo OFF Stop Mode Selection

To stop the servomotor by appig the dynamic brake (DB), set the
desired mode in the following paratee The servomotor will stop due
to equipment friction if the dynamic brake is not applied.

Parameter Signal Setting (ms) Description
Servo OFF or Alarm . Speed/Torque Control,
Pno01.0 Stop Mode Default Setting: 0 Position Control

The XtraDrive servo amplifielurns OFF under the following
conditions:

X The Servo ON input signal (/S-ON, CN1-40) is turned OFF.
X A servo alarm occurs.

x Power is turned OFF.

soelg\'/:o PRO0L.0 =0 Stop Mode 0 After Stopping

orl - I Hold dynamic brake |
Dynamic
brake stop

1—| Coast status |
Coast to

—' Coast status
PNn001.0 = 2 a stop |
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Specify the Stop mode as one of these options.

Pn001.0 Setting Result

Uses the dynamic brake to stop the servomotor. .
Maintains dynamic brake after the servomotor stops.

Uses the dynamic brake to stop the servomotor.
1 Releases dynamic brake after the servomotor stops, and the servomotor
coasts to a stop.

Coasts the servomotor to a stop.**
The servomotor is turned OFF and motion stops due to equipment friction.

Note:

Note:

Note:

5.4.

* If the servomotor is stopped or moving atrexnely low speed, it will coast to a stop.

** \When the main power supply tarned OFF for the following servo amplifiers, the DB circuit is
turned ON when the control power supply is OFF:

30 to 1500W for 200V

2.0 to 3.0kW for 400V

If the DB circuit needs to be turned OFF whea ihain power supply or the control power supply is
OFF, disconnect the servo amplifier’s wiring (U, V, and W).

The dynamic brake is an emergency stop funcBannot repeatedly start and stop the servomotor
using the servo ON signal (/S-ON) or t®peatedly turning power ON and OFF.

XtraDrive Servomotor
. . ) . )
Thedynamic brake (DB)is a common way of quickly stopping a C
servomotor by electricallyh®rting its electrical windings. .
The DB circuit is incorporated into the servo amplifier.

Qo

3. Using the Zero Clamp Function

Zero Clamp Function

The zero clamp function is used for systems where the host controller
does not form a position loop for the speed reference input. In other
words, this function is used to stapd lock the servomotor even when
the input voltage of speed refecenV-REF is not OV. An internal

position loop is temporarily formed to clamp the servomotor within one

pulse when the zero clamp function is turned ON. Even if the
servomotor is forcibly rotated by extaidrforce, it will stll return to the
zero clamp position.

A speed reference lower than
the Pn501 setting is ignored

~
precisely
Speed reference 4&

Host controller

0

—
—
—
[T Y

e s e
©0000000
00000000
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Parameter Setting

Set the following parameter #eat the input signal /P-CON
(/ZZCLAMP) can be used to enalile disable the zero clamp function.

Parameter Signal Setting (ms) Description
Pn000.1 Contrql Method Default Setting: 0 Speed Control
Selection
Olnput /P-CON CN1-41 Proportional Control, etc. gggﬁicci)/g%rg#ﬁocl:ontrol,

Note: The /ZCLAMP signal can be used when an input circuit signal is allocate8.38dnput Circuit
Signal Allocatiorfor more details.

Pn000.1 Setting Control Mode
A Zero Clamp Control Mode
This mode allows the zero clamp function XtraDrive
to be set when the servomotor stops.
x The speed reference is input from - - speeq reference ~er— | cnios
REF (CN1-5).
x [P-CON (/ZCLAMP)(CN1-41) is used
i 4 /P-CON
to turn the zero clamp function ON gnd clamp CNi-41
OFF. (IZCLAMP)
CN1-41 is open (OFF).
Turns the zero clamp function OFF. Zero clamp is performed when the following
two conditions are satisfied:
CN1-41 is OV (ON). x [P-CON (/ZCLAMP) is ON.
Turns the zero clamp function ON. x Speed reference is below the setting
designated at Pn501.

Setting Motor Speed

Use the following parameter to gbe motor speed level at which zero
clamp is performed

Parameter Signal Setting (rpm) Description

Setting Range: 0 to 10000

Pn501 Zero Clamp Level Default Setting: 10 Speed Control

If zero clamp speed control is seted, set the motor speed at which
zero clamp is to be performed. The maximum speed will be used if the
value of Pn501 is set higher than the maximum speed of the

servomotor.

Zero Clamp Conditions

Zero clamp is performed when alktfollowing conditions are satisfied:

x Zero clamp speed control is selec{pdrameter Pn000.1 is set to A).
x [/P-CON (/ZCLAMP)(CN1-41) is ON (0V).
X Speed reference drops below the setting level of Pn501.
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Speed V-REF speed reference

Preset value for zero clamping

/P-CON (/ZCLAMP) input | Open (OFF) |

Zero clamp is performed —— -

: Time
+ Closed
. (ON)

—

Note: When the /ZCLAMP signal is allocated, the zero @aoperation will be used even for speed control
(Pn000.1 = 0).

5.4.4. Using the Holding Brake

The holding brake is used when a Xarave controls a vertical axis. In
other words, a servomotor with beagrevents the movable part from
shifting due to the force of gray when system power goes OFF.

Servomotor

I'E'I Holding brake

 —
J Prewvents the
— Senvomotor from
|:_ rotating due to gravity
when system power
goes OFF.
., Wiring Example

Use the servo amplifier contact outgsignal /BK and the brake power
supply to form a brake ON/OFF circuit. The following diagram shows a
standard wiring example.

Servomotor
XtraDrive with brake

Power supply

N
o
@§<C

+24V

CN2

_ Blue or
BLRY ellow Red

White |AC BC| Black

Break Power Supply

BK—RY: Brake control relay Brake power supplies are available in
200—-V and 100-V models.

*1 and *2 are the output terminals allocated with Pn510.0.
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Output O/BK Brake Interlock Output Speed/Torque Control, Position Control

This output signal controls the bealvhen using a servomotor with a
brake and does not have to be connected when using a servomotor
without a brake.

State Status Result
ON: Closed or low level Releases the brake.
OFF: Open or high level Applies the brake.

Related Parameters

Parameter Description
Pn506 Time Delay from Brake Reference until Servo OFF
Pn507 Speed Level for Brake Reference Output during Motor Operation
Pn508 Timing for Brake Reference Output during Motor Operation

The following parameter must be seled to determine the location of
the output signal, when the /BK signal is used.

Parameter Signal Setting Description

Speed/Torque Control,

Pn50F Output Signal Selections 2 | Default Setting: 0000 Position Control

Output terminals
1 PnSOF.2 utput termi
SO1 (CN1-25, 26)
/BK )
Brake interlock lo) 1% SO2 (CN1-27, 28)
output
P o SO3 (CN1-29, 30)

Select the /BK output terminal.

Parameter Setting Oyltput Terminal (C'*\lzl)
0 — —
Pn50F.2 1 25 26
2 27 28
3 29 30

Note: Signals are output with OR logic when multiple signals are allocated to the same output circuit. Set
other output signals to a value other than the doeated to the /BK signal in order to output the /BK
signal alone. Se®.3.4 Output Circuit Signal Allocation.
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, Brake ON Timing

If the equipment moves slightly doe gravity when the brake is
applied, set the following parameter to adjust brake ON timing.

Parameter Signal Setting (10ms) Description

Brake Reference Servo | Setting Range: 0to 50 | Speed/Torque Control,

Pn506 OFF Delay Time Default Setting: 0 Position Control

This parameter is used to set the output time from the brake control
signal /BK until the servo OFF operation (servomotor output stop)
when a servomotor with a brake is used.

/S-ON input Seno ON

(CN1-40) Senvwo OFF
/BK output

Release brake

Servo ON/OFF :
operation : Senvomotor OFF
(Servomotor :
ON/OFF status Seno OFF
time delay

With the standard setting, the servo is turned OFF when the /BK signal
(brake operation) is &iwe. The equipment mayove slightly due to
gravity depending on equipment configuration and brake characteristics.
If this happens, use this parameter to delay servo OFF timing.

This setting sets the brake ON timiwhen the servomotor is stopped.
Use Pn507 and 508 for brake ON timing during operation.

Note: The servomotor will turn OFF immediately if amah occurs. The equipment may move due to gravity
in the time it takes for the brake to operate.

. Holding Brake Setting

Set the following parameters tojast brake ON timing so the holding
brake is applied when the servomotor stops.

Parameter Signal Setting Description
PN507 Brake Reference Setting Range: 0 to 10000rpm | Speed/Torque Control,
Output Speed Level Default Setting: 100rpm Position Control

Timing for Brake
Reference Output
during Motor
Operation

Setting Range: 0 to 100 x
10ms
Default Setting: 50 x 10ms

Speed/Torque Control,

Pn508 Position Control

Set the brake timing to be used whba servo is turned OFF by input
signal /S-ON (CN1-40) or when an alarm occurs during motor
operation.
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/S-ON input

(CN1-40)
input or alarm
occurrence

Power OFF by /S-ON | Sernvo ON Servo OFF

Stop by dynamic brake

Pn-507

Motor speed | or coast to a stop.
(/min) | LN (Pn001.0)

Release

/BK output

brake | Hold with brake

Senomotor OFF

B '
- >

Pn508

Brake ON timing when the servomotinps must be adjusted properly

because servomotor brakes are designed as holding brakes. Adjust the

parameter settings while observing equipment operation.

/BK Signal Output Conditions During Servomotor

Operation

The circuit is open under either of the following conditions:

X Motor speed drops below the setting at Pn507 after servo OFF.
X The time set at Pn508 has elapsed since servo OFF.

The actual speed used will be the maximum speed even if Pn507 is set

higher than the maximum speed.

5.5. Forming a Protective Sequence

This section describes the procediaeusing I/O signals from the servo
amplifier to form a protective safety sequence.

5.5.1. Using Servo Alam and Alarm Code Outputs
The basic procedure for connectisgrm output signals is described

below.
XtraDrive
I/0 power supply
Photocoupler o4y on
Photocoupler output - ,M wﬂ——lr
(per output) }9 b 50mA max
) ) «—— ¥ &
Maximum operating -~ -
voltage: 30 VDC - -l CNT=52, ALM
Maximum output current: ﬁ
50mA DC
CN1-37 | ALO1
«— {}
20mA max.
Open—collector output E
(per output) CN1-38 | ALO2 {}
Maximum operating D — -+
voltage: 30 VDC cNT—39 | ALO3 ﬁ
Maximum output current: >
50mA DC CNT—1 SG
VoV %OV
Host controller
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The user must provide a suitablg¢ezral I/O power supply separately
because there is no internal 24V movsupply in the servo amplifier.

The use of the photocoupler outmignals is described below.

. Speed/Torque Control,

Output OALM+ CN1-31 Servo Alarm Output Position Control

Output O ALM- CN1-32 Signal Ground for Servo Alarm Output Spe_e_d/Torque Control,
Position Control

These alarms are output when a servo amplifier alarm is detected.

XtraDrive

Alarm
detection

» ALM output

Turns power OFF.

Form an external circuit so thidtis alarm output (ALM) turns OFF the
servo amplifier.

State Status Result

Circuit between CN1-31 and 32 is closed, and
CN1-31 is at low level.

Circuit between CN1-31 and 32 is open, and
CN1-31 is at high level.

ON Normal state.

OFF Alarm state.

Alarm codes ALO1, ALO2 and ALOa8re output to indicate each alarm
type.

The use of open-collector outpugsals ALO1, ALO2, and ALO3 is
described below.

; Speed/Torque Control,
Output OALO1 CN1-37 Alarm Code Output Position Control
Output O ALO2 CN1-38 Alarm Code Output Speed/Torque Control,
Position Control
Output O ALO3 CN1-39 Alarm Code Output Speed/Torque Control,
Position Control
Output O/SG CN1-1 Signal Ground for Alarm Code Output Spe_e_d/Torque Control,
Position Control

These signals output alarm codesdicate the type of alarm detected
by the servo amplifier. Use these signals to display alarm codes at the
host controller. Se®.2.3 Alarm Display Tabler more on the
relationship between alarmsgilay and alarm code output.

When a servo alarm (ALM) occurdjminate the cause of the alarm and
set the following /ALM-RST input sigh#o high level (ON) to reset the
alarm.

Speed/Torque Control, Position

Input O/ALM-RST CN1-44 Alarm Reset
Control

The Alarm Reset signal is ed to reset a servo alarm.
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Form an external circuit so thattkservo amplifier turns OFF when an
alarm occurs. Alarms are reset automatically when the control power
supply is turned OFF.

Alarms can also be reset ngia panel or digital operator.

Note: 1.Encoder alarms cannot always be reset by immuttie /ALM-RST signal. In that case, turn the
control power supply OFF to reset the alarm.
2.When an alarm occurs, always eliminate the cause before resetting the ala®. See
Troubleshooting Problems with Alarm Displegs more details on troubleshaag the system when an

alarm occurs.
3. In a Position Control Alarm Code dwt relate to trajectory errors.

5.5.2. Using the Servo ON Input Signal (/S-ON)

This section describes the basie asd wiring procedure for the Servo
ON (/S-ON) input signal (sequenagut signal). Use this signal to
forcibly turn OFF the servomot from the host controller.

/0 power supply XtraDrive

T Photo
+24VIN [cN1-4  3.3kQ  coupler

———4
-
Host controller : 3<
I S—ON lcN1—4 |&LMA - -

\
iov :

\4

Speed/Torque Control, Position

O Input /S-ON CN1-40 Servo ON
Control

This signal is used to turn the servomotor ON and OFF.

CN1-40 State Status Result
Turns ON the servomotor: operates
ON Closed or low level according to signal input.

This is the default state.

Servomotor cannot operate.

OFF Open or high level Do not turn OFF the servomotor while it is
operating except in an emergency.

CAUTION

x Do not use the Servo ON (/S-ON) signal to start or stop the motor. Always use an input
reference signal, such as Speed Refererteestart or stop the servomotor.
Using the Servo ON signal to start or stbp motor will shorten the life of the servo
amplifier.

Set the following parameter to 7tife /S-ON signal will not be used.

Parameter Signal Setting Description

Speed/Torque Control,

Pn50A.1 /S-ON Signal Mapping Default Setting: 0 Position Control
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(/S-ON) input signal.

XtraDrive
CN1-40 The external short-circuit wiring shown
(/S-ON) in the figure can be omitted if the Servo
ON (/S-ON) input signal is not used.
ov
PnSQA.l Status Result
Setting
0 Enables the servo ON The servo is OFF when CN-40 is open and ON when
(/S-ON) input signal. CN1-40 is at OV.
7 Disables the servo ON | The servo is always ON and has the same effect as

shorting CN1-40 to OV.

Note: See5.3.3 Input Circuit Signal Allocatiofor other Pn50A.1 settings.

5.5.3.

Using the Posit

ioningcompleted Output Signal (/COIN)

This section describes the bagse and wiring procedures for the
positioning completed (/COIN) output signal (photocoupler output

signal). The signal
completed.

is output to irmdite that servomotor operation is

1/O power supply
Tt24V Z}O\/

XtraDrive

Photocoupler output
(per output) CN1 =95 CONA
Maximum operating Tl .
voltage: 30 VDC <+ . 3 ! CN1-26 CON_

Maximum output current:
50mA DC

Output O/COIN CN1-25

Si

Positioning Completed Output

Position Control

gnal

This signal indicates that the servomotor movement during position

control has been c

ompleted. The hasttooller uses the signal as an

interlock to confirm that positioning is completed.

Reference speed
Motor speed

Speed
Time
Error pulse Pn500
(Un008)
7777777777777777777777 A
/COIN
(CN1-25) I
/COIN
State Status Result
ON Circuit between CN1-25 and 26 is Positioning is completed.
closed, and CN1-25 is at low level. (Position error is below the setting.)
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OFF

Circuit between CN1-25 and 26 is Positioning is not completed.
open, and CN1-25 is at high level. (Position error is above the setting.)

The following parameter is used to change the CN1 connector terminal
that outputs the /COIN signal.

Parameter

Signal Setting (rpm) Description

Pn50E

Output Signal Selection 1 Default Setting: 3211 Position Control

The parameter is factory set so the /COIN signal is output between
CN1-25 and 26. Se& 3.4 Output Circuit Signal Allocatidior more
details on parameter Pn50E.

The following parameter is used to set the number of error pulses and to
adjust the output timing of éhpositioning completed signal.

Parameter

Signal Setting (reference units*®) Description

Pn500

Setting Range: 0 to 250

Default Setting: 7 Position Control

Positioning Completed Width

Note: *Reference units for this parameter are the numbapeft pulses as defined using the electronic gear
function; if a Serial Command is usetlis defined in Position Units.

Note: /COIN

This parameter is used to set output timing for the positioning
completed signal (/COIN) when tipesition reference pulse is input
and servomotor operation is completed.

Set the number of error pulses in reference units.

Too large a value set at this paweter may output only a small error
during low-speed operation thatlliause the /COIN signal to be
output continuously.

The positioning completed width setting has no effect on final
positioning accuracy.
is a position control signal.

With the default setting, this signal is used fa $ipeed coincidence output /V-CMP for speed control,
and it is always ON for torque control.

5.5.4.

Speed Coincidence Output (/V-CMP)

This section describes the basic asd wiring procedures for the speed
coincidence (/V-CMP) output signgdhotocoupler output signal), used
to indicate a match with the spe@dlerence. The host controller uses
the signal as an interlock.
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I/Q power supply
424V A OV

XtraDrive

Photocaupler output

(per output) CN1-25] /V-CMP+ _

Maximum operatin P » ? ?
voltage: 30 VOC <7{}3< . A cmszI /V—CMP—

Maximum output current: I
50mA DC !
|
|

Speed Coincidence Output

Output O/V-CMP CN1-25 !
Signal

Speed Control

This signal is output when the aatumotor speed during speed control
is the same as the speed reference input.

IV-CMP State Status Result
ON Circuit between CN1-25 and 26 is Speed coincides. (Speed error is below the
closed, and CN1-25 is at low level. setting.)
OFF Circuit between CN1-25 and 26 is Speed does not coincide. (Speed error is
open, and CN1-25 is at high level. above the setting.)

Motor
speed

Pnd503

Reference speed

/V—CMP is output in this
range

The following parameter setting is used to change the CN1 connector
terminal that outputs the /V-CMP signal.

Parameter Signal Setting (rpm) Description

Pn50E Output Signal Selections 1 Default Setting: 3211 Position Control

The parameter is default set se INW-CMP signal is output between
CN1-25 and 26. Se& 3.4 Output Circuit Signal Allocatidior more
details on parameter Pn50E.

The following parameter is used to set conditions for speed coincidence

output.
Parameter Signal Setting (rpm) Description
Speed Coincidence Signal Setting Range: 0 to 100
Pn503 Output Width Default Setting: 10 Speed Control
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This parameter is used to sehditions for speed coincidence signal
/ITGON output.

The /V-CMP signal is output when the difference between the speed
reference and actual motor speed is below this setting.

Example: The /V-CMP signal turns ON at 1900 to 2100rpm & garameter is set to 100 and the reference speed
is 2000rpm.
Note: /V-CMP is a speed control signal. With the defaelting, this signal issed as the positioning
completed signal /COIN for position control, and it is always ON for torque control.

5.5.5.

Using the RunningOutput Signal (/TGON)

This section describes the basge and wiring procedures for the
running (/TGON) output signal (photogpler output signal). The signal
can be activated to indimathat the servomotor @urrently operating. It
is used as an external interlock.

I/0 power supply
424V A OV

XtraDrive

Photocoupler output

(per output) CN1=27] /TGON+
Maximum operating

voltage: 30 VDC %{}3< B 3 CN17281 /TGON—

Maximum output current:
50mA DC

Output O/TGON CN1-27 Running Output Signal

Speed/Torque Control, Position
Control

/ITGON State

Status Result

Servomotor is operating. (Motor speed is

ON Closed or low level. above the setting level).
. Servomotor is not operating. (Motor speed is
OFF Open or high level. below the setting level).
The following parameter setting is used to change the CN1 connector
terminal that outputs the /TGON signal.
Parameter Signal Setting (rpm) Description
Pn50E Output Signal Selections 1 Default Setting: 3211 Position Control

The parameter is default settbe /TGON signal is output between
CN1-27 and 28. Se&3.4 Output Circuit Signal Allocatidior more
details on parameter Pn50E.

This parameter is used to seitput conditiongor the operation
detection output signal /TGON.
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Motor speed

(Un000)
/TGON | |‘
Parameter Signal Setting (rpm) Description
. . Speed/Torque
Pn502 Rotation Detection Level Setting Ran_ge..l t0 10000 Control, Position
Default Setting: 20 Control

This parameter is used to set the speed at which the servo amplifier
determines that the servomotorusmning and then to output an
appropriate signal. The followinggsials are generated when motor
speed exceeds the preset level.

Signals generated when senator operation is detected:
x [TGON

X Status Indication Mode
X Monitor Mode Un006

5.5.6. Using the Servo Rady Output Signal (/S-RDY)

This section describes the basic asd wiring procedures for the Servo
Ready (/S-RDY) output signgbhotocoupler output signal).

Servo Ready means there are no servo alarms and the main circuit
power supply is turned ON. An adtleondition with absolute encoder
specifications is that the SEN sigmaht high level and absolute data

was output to the host controller.

1/0 power supply

424V A OV
XtraDrive i

Photocoupler output

(per output) CN1-29] /S—RDY+ _ ol

Maximum operating R N » )

voltage: 30 VDC ‘7{}3< . A C/\H*BOI /S—RDY—

Maximum output current:
50mA DC !

Speed/Torque Control, Position

Output O/ S-RDY CN1-29 Control

Servo Ready Output Signal

This signal indicates that the servo amplifier has completed all
preparations and is ready to receive the Servo ON signal.

/S-RDY State Status Result

ON

Closed or low level.

Servomotor is ready

OFF

Open or high level.

Servomotor is not ready
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The following parameter setting is used to change the CN1 connector
terminal that outputs the /S-RDY signal.

Parameter Signal Setting) Description

Pn50E Output Signal Selections 1 Default Setting: 3211 Position Control

The parameter is factory set se tW-CMP signal is output between
CN1-29 and 30. Se& 3.4 Output Circuit Signal Allocatidior more
details on parameter Pn50E

5.5.7. Using the Warning Output Signal (/WARN)

This section describes the bagge and wiring procedure for the
warning (/WARN) output signapfotocoupler output signal).

The signal consists of thellowing two output signals.

1/0 power supply

- +24V ov
XtraDrive T
Photocoupler output
(per output) CNT=*1] /WARN+ .
Maximum operatin o0
vo\tc‘jge: 3OpVDCl ¢ 47{}3< | A CNW**QI WARN —
Maximum output current: o
50mA DC ‘ !
|
|
NOTE User conctant Pn503F.3 is used to allocate output terminals for *1 and *2.
Output O/WARN Warning Output Signal ggﬁttargllTorque Control, Position

This output signal indicagean overload aregenerative @rload warning.

/WARN State Status Result
ON Closed or low level. Error warning.
OFF Open or high level. Normal operation. No warning.

The following parameter setting is used to change the CN1 connector
terminal that outputs the /WARN signal.

Parameter Signal Setting Control Mode
Pn50F Output Signal Selections 2 Default Setting: 0000 Speed/Torque Control,
Position Control

Pn50F.3 is used to allocate the /WARN output signals above.

Output Terminal (CN1-)
Pn50F.3 State
*1 *2
0 — —
1 25 26
2 27 28
3 29 30

5-69



XtraDrive User Manual Chaptér Parameter Settings and Functions

Note: *1 and *2 are output terminals allocated with parameter Pn 510.0.
Multiple signals allocated to the same output teahiollow Boolean OR logic. In order to use the
/WARN output signal alone, set otheutput signals to a value other than the one allocated to the
/WARN signal. Se&.3.4 Output Circuit Signal Allocation.

Output terminals

1 PnSOF.3
SO1 (CN1-25, 26)
JWARN 5
Waring |——O o SO2 (CN1-27, 28)
output signal
Pt =19 o SO3 (CN1-29, 30)

The following parameter is used totput warning details with an alarm

code.
Parameter Signal Setting Control  Mode
. Speed/Torque
Pn001.3 Warnlpg Code Output Default Setting: 0 Control, Position
Selection Control

Pn001.3 Setting Result

Outputs alarm codes only for alarm codes ALO1,
ALO2 and ALO3.

Outputs both alarm and warning codes for alarm
1 codes ALO1, ALO2 and ALO3 and outputs an
alarm code when an alarm occurs.

The following warning codeare output in 3 bits.

Warning Warning Code Output _ .
o Warning Description
Indication ALO1 ALO2 ALO3
ON signal OFF signal OFF signal
A91 (owlevel) | (highlevel) | (high level) Overload
OFF signal ON signal OFF signal .
A.92 (high level) | (lowlevel) | (high level) Regenerative overload
To use the /INEAR signal, an outputrténal must be allocated with the
parameter below.
Parameter Signal Setting Control Mode
Output Signal . .
Pn510 Selections 3 Default Setting: 0000 Position Control

5-70




XtraDrive User Manual Chaptér Parameter Settings and Functions

5.5.8. Handling Power Loss
The following parameter is used to specify whether to generate an alarm
when power loss occurs.
Parameter Signal Setting (ms) Description
; . Speed/Torque
Pn509 Momentary Hold Time Setting Range: 20 to 1000 Control,

Default Setting: 20 Position Control

Power supply

The servo amplifier turns the servomotor OFF if it detects a voltage
drop in the power supply. The dafasetting of 20ms means that
servomotor operation will continuepbwer is lost for less than 20ms.

In the following instances, howeveitteer a servo alarm is generated or
control is lost (equivalent to norinaower OFF operation) regardless of
the parameter setting.

X When an insufficient voltage alarm (A.41) occurs during power loss
with a large servomotor load.

X Loss of the control power supgly equivalent to normal power
OFF operation, thus control is lost.

In power loss detection, the statifshe main circuit power supply is
detected and OFF status is ignosedhat the servomotor’s operation
will continue if motor power turnsack ON within the time set at user
constant Pn509.

Power loss

wltage l

_ o | tOFF

>
1. Pn509 setting t > t OFF |4|>| Time
2. Pn509 setting t <t OFF > |
I
For 1. |
Seno ON |
For 2.
Seno ON Seno OFF
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5.6. Selecting a Regeerative Resistor

When the servomotor operates in Get@renode, power is returned to the
servo amplifier side. This is calledgenerative power. The regenerative
power is absorbed by charging graoothing capacitor, but when the
capacitor’s charging limit is exceeded, tkgenerative power is then reduced
by the regenerative resistor.

The servomotor is driven in regengoa (generator) mode in the following
conditions:

X While decelerating to a stop dlug acceleration/deceleration
operation.

x With a load on the vertical axis.

x During continuous operation with thergemotor driven from the load
side (negative load).

The capacity of the servo amplifier’s btiift regenerative resistor is designed
for short-term operation only, suchtage deceleration stop period. Operation
under a negative load is not possible.

If the regenerative power exceeds firocessing capacity of the servo
amplifier, install an external regenagive resistor. The following table shows
the examples of specifications forwemamplifier's built-in resistor and the
amount of regenerative power (averagéues) that it can process.

Built-in Resistor Regs(r)lvevr;tive Minimum
. o Specifications
Applicable Servo Amplifiers P Processed by |§ ;:\;Vtg?llfe
Resistance | Capacity Built-in ()
() (W) Resistor* (W)
- k% _DA-** — _ J—
Single-phase XD-P3-*10-04
200V 40
XD-08-** 50 60 12
Three-phase | yp. 20DE to -30DE 45 140 28 44
400V

Note: The amount of regenerative power (@age value) that can be processed is rated at 20% of the capacity of
the servo amplifier’s builtd regenerativeesistor.

When installing an external regenerative resistor, make sure that the
resistance is the same as that ofstwevo amplifier’s buttin resistor. If you
combine multiple small-capacity regenerative resistors to increase the
regenerative resistor capacity (W)lese the resistors in a way that the
resistance value including error is at least as high as the minimum allowable
resistance shown in the table above.
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5.6.1. External Regenerative Resistor

When installing an external regeagve resistor, a parameter setting
must be changed as shown below.

Parameter Signal Setting (x 10W) Description
PN600 Regenerative Setting Range: 0 to maximum Speed/Torque Control,
Resistor Capacity Default Setting: 0 Position Control

The default setting of “0” in the ale table is the set value when the
servo amplifier’s built-in resistor igsed or when a servo amplifier
without a built-in resistor is used.

When installing an external regenira resistor, set the regenerative
resistor’s capacity (W).
Example: When the external regenerative resistor’'s actoasemable capacity is 10Q\8kt the parameter to
“10” (10 x 10W = 100W)
Note: 1.In general, when resistors for power are used at the rated load ratio, the resistor temperature increases
to between 200°C and 300°C. The resistors must be used at or below the rated values.
Check with the manufacturer for the resistor’s load characteristics. Use resistors at no more than 20% of
the rated load ratio with natural convection cooling, and no more than 50% of the rated load ratio with
forced air-cooling. Parameter Pn600 must be set for the derated resistor.
2. Use of resistors with thermal switchesecommended as a safety precaution.

” Connecting Regenerative Resistors
The method for connecting regertera resistors is as follows.

Disconnect the wire between theseamplifier's B2 and B3 terminals
and connect an external regenemtigsistor between the B1 and B2
terminals.

XtraDrive

Regenerative resistor

Bl { }

B2

B3 ~ Be sure to take out the lead wire

between the B2 and B3 terminals.

*The user must provide the regenerative resistor.
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5.6.2. Calculating the Regenerative Power Capacity

” Simple Calculation Method

When driving a servomotor normally along the horizontal axis, check
the external regenerative resistequirements using the calculation
method shown below.

Servo Amplifiers with a Capacity of 400W or Less

Servo amplifiers with a capacity dD0W or less do not have built-in
regenerative resistors. The energy tteat be absorbed by capacitors is
shown in the following table. the rotational energy in the servo
system exceeds these values, then connect a regenerative resistor

externally.
. Regenerative Energy
Voltage Appllcabl_g Servo that Can Be Processed Comments
Amplifiers
(Joules)
200V XD-P3T, PO 185 Value when the input voltage
XD-01-** to -04-** 371 is 200V AC

Calculate the rotational energy in the servo system using the following
eqguation:

_JX Nu?2

Es= Joules
12566

Where: J =M+ 1
Jv: Servomotor rotor inertia (kg7n(oz-in-$)
J : Motor axis conversion load inertia (kgfnfoz-in-$)
Nm: Rotation speed of the servomotor (rpm)

Servo Amplifier Capacity of 0.8 to 3.0kW

Servomotors with a capacity of 500/5kW have built-in regenerative
resistors. The allowable frequersi®r just the servomotor during
acceleration/deceleration operation, in the run cycle frofa 0
maximum rotation speedEQ, are summarized in the following table.

Convert the data into the valuegahed with actual rotation speed
used and load inertia to determine whether an external regenerative
resistor is needed.
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Series Allowable Frequencies in Regeneration Mode (r/min)
Voltage :
Capacity | o3 | o5 | 08 | 09 | 10 | 13 | 15 | 20 | 30
Symbol
SGMAH — — 89 — — — — — —
SGMPH — — 29 — — — 17 — —
200V SGMGH-
A A 34 — 13 — 10 — 12 8
SGMSH — — — — 39 — 31 48 20
SGMGH — 42 — 15 — 10 — 12 8
400V SGMSH — — — — 47 — 31 48 20
SGMUH — — — — 27 — 19 — 13

Operating Conditions for Allowable Regenerative
Frequency Calculation

Load inertic = O (motor only)
Speed reference
0 >t
! I
: ‘ - — «— Maximum rotation speed
|
Servomotor rotation speed 0 : : | : >t
|

\
[
| | - — -
1 [l

Servomotor—generated torque |

T
(Operating cycle)

I
I
|
|

| |
|
| —1- —— Maximum cycle
I

- «— Maximum cycle

Allowable frequency = 1/T (r/min)

Use the following equation to cailate the allowable frequency for
regeneration mode operation.

. 2
Allowablefrequencyfor servomotoonly « 8Max.rotationspeed-  Cycles

Allowable frequency =
d y 1 n) drotationspeedusedi  Minute

Where: n =JJu
J : Motor axis conversion load inertia [0z-ih{kg-nT)]
Ju: Servomotor rotary inertia [0z-ifig&g-nT)]
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Rotation speed

Motor torque *

Regenerative Energy Calculation Method

This section shows the proceddme calculating the regenerative
resistor capacity when acceleaatiand deceleration operation is as
shown in the following diagram.

Ny: Motor rotation speed

/
h

|
|
O |
|
|
|

T : Load torque

\ Regenerative
torque

Calculation Procedure

The procedure for calculating the capacity is as follows:

Units .
Step Procedure fin. (mm)] Equation
2
Es= [Joules] = [J]= Ec= L v XNw®
| Find the rotational energy [ 0z-in-s? (kg-m?-s?)] 182
of the servo system (Es). J.= Iu=1J Where: Nw = Motor speed
Nw= rpm J. = Load Inertia
Jum = Motor Inertia
Find the energy consumed 2=0z-in (N-m) s
by load system loss (E,) EL = Joules =J EL=— (NuXx 2Xxtp)
2 : : _ 60
during the deceleration Nm = rpm c
period (to). to=s Where: 2 = Motor torque
o . . Ewm = ( Value from the
Calculate the energy lost tp = s = deceleration stopping “Servomotor Winding
3 (Em) from servomotor time . w
W - _ _ Resistance Loss” graph below)
winding resistance. Em = Joules = J % to
Calculate the servo Ec = Value from the
4 amplifier energy (Ec) that Ec = Joules = J “Absorbable Servo Amplifier
can be absorbed. Energy” graph below.
Find the energy consumed e e e _
5 by the regenerative resistor B = ES__EL =Em=Ec= Ex = Es — (EL +En + E¢)
Joules =J
(Ex).
Calculate the required Wy =W W = Ek
6 regenerative resistor Ex = Joules =J K 02xT
capacity (Wx). T=s Where: T = Time
Note: The “0.2” in the equation for calculatingi/is the value for when the regenerative resistor’s utilized

load ratio is 20%.

If the previous calculation deterngis that the amount of regenerative
power (Wyk) that can be processed tine built-in resistor is not
exceeded, then an external regetiegaesistor is not required.
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If the amount of regenerative powhat can be processed by the built-
in resistor is exceeded, install artexal regenerative resistor for the
capacity obtained from the above calculation.

If the energy consumed by loagstem loss (in step 2 above) is
unknown, then perform the calculation using=0.

When the operation period in regeneration mode is continuous, add the
following items to the calculation procedure above in order to find the
required capacity (W) for éhregenerative resistor.

X

X
X

X

Energy for continuous regenéom mode operation periodcE
(joules)

Energy consumed by regenerative resiste Es- (E. + By + Ec) + Es
Required capacity of generative resistor: Wt Ex/ (0.2 °T)

Here, 5= (2#60) Nuc X 2 tc

2&: Servomotor’s generated torque [0z-in (N-m)] in continuous
regeneration modeperation period.

Nme: Servomotor rotation speed (rpfioy same operation period as

above.
tc: Same operation period (s) as above.

Servo Amplifier's Absorbable Energy

The following diagrams show the relationship between the servo
amplifier’s input power supply vtdge and its absorbable energy.

x XtraDrive for 200V motor

120

XtraDrive
XD—
. 100
2
2
s 80 01 to 04
< 08
§ 60 15
o) P3, P5
n
i% 40
)
S —"
0
180 200 220 240 260

AC input power supply voltage (Vrms)

XtraDrive for 400V motor

140 XtraDrive
o 120 XD—
100 20
10
80 05

Absorbable energy

60
40 \k
20 \§

0
320 360 400 440 480 520

—
[
g

AC input power supply voltage (Vrms)
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5.7. Absolute Encoders

If a motor with an absolute encodeused, a system to detect the absolute
position can be formed in the hoshtwller. Consequently, automatic
operation can be performed withoutaeeturn operation immediately after
the power is turned ON.

Motor SGM..H- ... ... 1...:--With 16-bit absolute encoder
SGM..H-... ... 2....--With 17-bit absolute encoder

_ Aways defects Origin pXurn operation
absolute position. 9! P ‘

Absolute encoder

WARNING

x When using the “Infinite Length Positioning System” be sure to take into account the changes
made in the continuous counting method whiits are exceeded, as compared in the
following table.

The output range of multi-turn data for the XtraDrive series absolute detection system differs
from the one used in conventional (Sigma) 12- and 15-bit encoder systems.

Output Range

Absolut_?yIFE)gcoder of Multi-turn When the Output Range Exceeds the Limit:
Data

x When the upper limit (+99999) is exceeded in
positive direction, the counter displays 00000 and

-99999 to begins counting up again.

+99999 x When the lower limit (-9999) is exceeded in

negative direction, the counter displays 00000 an

begins counting down again.

(Sigma) conventional
type 12- and 15-bit
encoder

o

x When the upper limit (+32767) is exceeded in
positive direction, the counter changes polarity
(-32767) and begins counting up (toward zero an

XtraDrive Series -32768 to beyond).

16- and 17-bit encoder | +32767 x When the lower limit (-3767) is exceeded in

negative direction, the counter changes polarity

(+32767) and begins counting down (toward zerg

and beyond).

o

Note: After the limit has been changed in the multi-tlinmit setting parameter (Pn205), the power must be
cycled. This generates a Multi-turn Limit Disagreement Alarm (A.CC). Make sure that the entered
value is appropriate before resetting thlarm. For more information seé&7.2 Configuring an
Absolute Encodeand9.2.1 Troubleshooting Problems with Alarm Displays
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5.7.1. Interface Circuit

The following diagram shows the standard connections for an absolute
encoder mounted to a servomotor.

Host controller XtraDrive
15V CN1 CNZ2
4 1
7406 %1;@1 ‘ 2 2
ov BAT | 2] 3
L+ e
Battery = IBATO . IP: I 22 4

Up/down
counter

+

Clear

W
o))
[eNE)]

Connector shell L J
| Shielded wire (shell)

4P: Indicates twisted pair wires.

Applicable line receivers: SN75175 or MC3486 by TI.
Terminating resistance R: 220 to 470

" SEN Signals
Host controller XtraDrive
v SEN  CN1-4] 1000
A TmA
pprox. 1m
7406 or at high level A TWF
equivalent J OSEN CN1—2 47
oV oV

PNP is recommended for transistors.

Signal Levels
High level: 4.0V min.; Low level: 0.8V max.

X Wait at least three seconds after turning ON the power before
raising the SEN signal to high level.

x When the SEN signal is changed from low level to high level, the
multi-turn data and initial incremental pulses are transmitted.

X The motor cannot be operated utitese operations are completed,
regardless of the statustbe servo ON signal (/S-ON).

Note: If for some reason it is necessary to turn OFF a SEN signal that is already ON, and then to turn it back
ON again, maintain the high level for at A3 seconds before turning it ON and OFF.

OFF = hi orr [on
SEN signal | ON = high level
1.3 s min. 15 ms
N > min. |e——
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5.7.2. Configuring an Absolute Encoder
Select the absolute encoder’s apaiion with the following parameter.

Parameter Signal Setting Control Mode
. ) Speed/Torque
Pn002.2 Absqlutg Encoder Setting Ran_ge..O orl Control, Position
Application Default Setting: 0 Control

Either “0” or “1” in the following tabé must be set in order to enable
the absolute encoder.

Pn002.2 Setting Result
0 Uses the absolute encoder as an absolute encoder.
1 Uses the absolute encoder as an incremental encoder.

The following parameter is used to periodically clear the encoder’s
counter (return the settinig 0) after a designatedtio of motor to load
axis revolutions. This function is called the multi-turn limit.

Note: The termMulti-turn Limit refers to the highest number of rotascdhe encoder’'soainter will display
before returning the counter to 0.

Parameter Signal Setting Control Mode
. ) Speed/Torque
Pn205 Multi-turn Limit Setting Setting Ran_ge..o to 65535 Control, Position
Default Setting: 65535 Control

X When Pn205 is set to the default (65535), multi-turn data varies in
the range of 32768 to +32767.
X With any other Pn205 value enterddja varies from 0 to the set

value.
Note: To activate reassignment of this value, the user firasenter the change to the parameter, and then

cycle (turn OFF and then turn ON) the power.

Since the encoder’s multitn limit value is set by default to 65535, the
following alarm occurs if the servo amplifier's power supply is cycled
(turned OFF and ON) after changing parameter Pn205:

Alarm Code Output
Alarm Display Description
ALO1 ALO2 ALO3
Encoder multi-turn limit value does not
ACC © X o match with that of the servo amplifier.

Note: O: ON (“L") signal
X: OFF (“H") signal
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In order to set a multi-turn limit value to the encoder, perform the multi-
term limit setting operation (Fn-013).

This operation can be executed uding hand-held digital operator or
the servo amplifier panel operator.

Note: The multi-turn limit setting is enabled only durittge multi-turn limit value mismatch alarm. Cycle the
power after performing this operation.

WARNING

x Connect the ground terminal to a class-3 ground (100 less).
Improper grounding may result in electric shock or fire.

5.7.3. Absolute Encoder Setup

Perform the setup operation for the absolute encoder in the following
circumstances:

x When starting the machine for the first time.

X When an encoder backup alarm is generated.

X When the encoder loses poweften because of cable
disconnection.

The setup operation can be penied by using personal computer
monitor software.

The setup operation procedure showreheses the digital operator. For
more details, refer t€hapter 7: Using the Panel Operator.

1. Press théMODE/SET key to select the Auxiliary Function mode.

F

2. Press théJp Arrow A orDown Arrow V¥ key to select the
parameter FnO08.

cCl_[A[o
(l I_II_IIIII)

—

7l
I

—
1 —

™
=

3. Press th®ATA/SHIFT key, holding it down for at least one
second. The following display will appear.

[l:l
I

|
I

=
I

|
L

)
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4. Press théJp Arrow A key, holding it down until “PGCL5" is
displayed. If an erroneous key entry is made, “nO_OP” will flash for
one second, and the display wiltum to the Auxiliary Function
mode. In that case, go back to step 3 above and perform the
operation again.

l Up Cursor key When a mistaken key entry is made
ol (3 A [ro
[I—l I_I L _ I:] [,—, '-, | I—J Flashes for one second
|
Up Cursor key |
ol r G cl_|rrlo y |
[l— . L _[J ['— N I:’] Returns to Auxiliary Function mode

5. When “PGCL5” is dsplayed, press tiHdODE/SET key. The
display will change as follows, artlde absolute encoder’s multi-turn
data will be cleared.

_ [ Reseetill ] ol Tl R
( III:II_II_)l—)d ol [T [

—

6. Press th®ATA/SHIFT key to return to the Auxiliary Function

mode.
— I~ _l
(l || I_I)

This completes the absolute encdslsetup operation. Cycle the power
to the servo amplifier.

Note: If the following absolute encoder alarms are dispdaykee alarms must be cleared using the method
described above for the setup operation. They cadnoteared by the servo amplifier's alarm reset
(/ARM-RST) input signal.

x  Encoder backup alarm (A.81)

x Encoder check sum alarm (A.82)
In addition, if a monitoring alarm is generated ia &ncoder, the alarm must be cleared by turning OFF

the power.

"
\§I
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, Multi-turn Setup
1. Press thdMODE/SET key to select the Auxiliary Function mode.

—{_|rirnri
[ [

2. Press théJp Arrow A or Down Arrow W key to select the
parameter Fn013.

)

3. Press th®ATA/SHIFT key. The following display will appear.

— —

— "1
1)l

I (Z
il I_D)

Uj (-

4. Press thé¢fODE/SET key. The display will change as follows, and
the absolute encoder’s multi-tulimit setting operation will be
performed.

I _ [— | Flashes for . —l I~ I:
I 12 ) 1 second. (] ]

I
L

5. Press th®ATA/SHIFT key to return to the Auxiliary Function
mode.

GEEEEE

This completes the absolute encoslenulti-turn limit setting operation.
Cycle the power to the servo amplifier.

WARNING

x The multi-turn limit value should be changed only for special applications.
Changing it inappropriately or unintentionally can be dangerous.

x If the Multi-turn Limit Value Disagreement Al arm occurs, check the setting of parameter
Pn205 in the servo amplifier tobe sure that it is correct.If FN013 is executed when an
incorrect value is set in Pn205, that same incorrect value witle set in the encoder. There
will not be an additional alarm, even if anincorrect value is setbut incorrect positions
will be detected.

This results in a potentially dangerous situation where the machine will move to an unexpected
position.
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5.7.4. Absolute Encder Reception Sequence

This section describes the segeeim which the servo amplifier
receives data from the absolute encoder and transmits it to the host
device. Be sure you understand thestion when designing the host
device.

" Outline of Absolute Signals

The absolute encoder’s outputs B&O, PBO, PCO, and PSO signals
as shown below.

XtraDrive
T PAO
‘ PS Serial data —= Dividing
t
@ pulse conversion Egﬁcg‘m) ::@
| pco
Data —= data N PSO
conversion Y

Signal Status Contents
Initial State ﬁ]?tzzligzimental ulse
PAO P
Normal State Incremental pulse
PBO Initial State Initial incremental pulse
Incremental pulse
PCO Normal State Home position pulse
PSO Rotation count serial data

., Contents of Absolute Data

x Serial data: Indicates how matwns the motor shaft has made
from the reference positiopdsition specified at setup).

x Initial incremental pulse: Outputs pulses at the same pulse rate as
when the motor shaft rotates from the home position to the current
position at approximately 2500rpno(f16 bits when the dividing
pulse is at the default setting).

Reference position (setup) Current position
—1 0 +1 +2 Vv +3

Coordinate value
Value M : 10 : +1 : : +2 : : +5
' M x R

» »
Lat] >

Y
A J
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SEN signal

PAO

PBO

PSO

The final absolute data,fean be found by using the following

formulas:

Forward rotation
mode:

Reverse rotation
mode:
(Pn0000.0 = 1)

PE=MXR + Po
Py =Pe-Ps

PE:'(MXR)+PO

PM:PE-PS

Where: R = The current value read by the encoder.

M = The multi-turn datdrotation count data).

Po = The number of initial incremental pulses.

Ps = The number of initial incremental pulses read at setup.

(This is saved and controlled by the host controller).

Puw = The current value required for the user’s system.

R = The number of pulsg®r encoder revolution.

(Pulse count after dividing by the value of Pn201)

Absolute Encoder Transmission Sequence

1.
2.

Set the SEN signal at high level.
After 100ms, set the system to s¢data reception-waiting-state.

Clear the incremental pulsg/down counter to zero.

Receive eight bytes of serial data.

The system enters a norm@tremental operation state
approximately 50ms after theslteserial data is received.

Rotation count
serial data

Initial

(Phase B)

incremental pu\ses‘ Phase B)

60ms min.

90ms typ

260ms max. 1
el

to 3ms
el bl

<

Tpprox. WBmT ";5ms Ma;‘
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, Detailed Signal Specifications

PAO Serial Data Specifications

The number of revolutions mutput in five digits.

Start-stop Synchronization
Data Transfer Method (ASYNC)

Baud rate 9600bps
Start bits 1 bit
Stop bits 1 bit

Parity Even

Character code ASCII 7-bit code
Data format 8 characters, as shown below.
P Ty o "0 10 797 "CR”

R B B B B B B B

0000010101
R
T Data TLStop bit

Start bit Fven parity

Note:
1. Datais “P+00000” (CR) or “P-00000”" (CRyhen the number of revolutions is zero.
2. The revolution range is “+32767" to “-32768.” Wheisthange is exceeded, the data changes from
“+32767" to “-32768" or from “-32768” to “+32767"

PSO Serial Data Specifications

The number of revolutions andetlabsolute position within one
revolution are always output in fivend seven digifgespectively. The
data output cycle is approximately 40ms.

Data Transfer Method Start-stop Synchronization
(ASYNC)

Baud rate 9600bps

Start bits 1 bit

Stop bits 1 bit
Parity Even

Character code ASCII 7-bit code
Data format 13 characters, as shown below.
Number of revolutions: "0" to "97  Absolute position within one revolution: "0” to "9”

b \ / "R

000001010 1
A
T Data TLS‘top bit

Start bit Even parity

Note:
1. The absolute position data within one revolution is the value before dividing.
2. Absolute position data increases during forwatdtion. (Not valid irreverse rotation mode).
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Incremental Pulses and Origin Pulses

Just as with normal incremental pusanitial incremental pulses which
provide absolute data are first dleid by the frequency divider inside
the servo amplifier and then output.

Forward rotation Reverse rotation
Phase A i Phase A
PhOSe B m PhGSG B J—\_i_'—;—\—,i

Phase C ‘ Phase C
—pt —pt

Setting the Pulse Dividing Ratio

Use the following parameter to set the pulse-dividing ratio.

Parameter Signal Setting (PPR) Description
. Setting Range: 16 to 16384 | Speed/Torque Control,
Pn201 PG Divider Default Setting: 16384 Position Control

This parameter sets the numbepafput pulses for PG output signals
(PAO, /PAO, PBO, /PBO).

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

The set value is the nurar of output pulses per revolution. Set this
value according to theference unit of the machine or controller to be
used.

The setting range varies according to the encoder used.

Qutput Terminals
PAO(CN1—=33)

XtraDri
rornve /PAO(CN1—34)
Servomotor PBO(CN1—-35)
Encoder /PBO(CN1—36)

@ PS Divider %»
Output

Setting Example

Set value:16

Y
A A

Motor one revolution
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. Transferring Alarm Contents

When an absolute encoder is used, SEN signals can be utilized to
transfer the alarm contents througAO outputs to the host device as
serial data.

Alarm Contents Output Example

SEN Signal "H" Error detection nn I
v

[ -1, I_’] Absolute encoder backup
I
Digital Operator Display or alarm [ I’jl ,’_:” I’]

e
————
N}
—
=
—/

ALM81
PAO Serial Data —I_l—l_l—,_l— 8

Incremental pulses

Note: Refer to 9.2.Rlarm Display Tabldor a table of alarm contents
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5.8. AB Encoders

The XtraDrive supports both square wddequad B) and serial (Yaskawa’s
standard) encoder types. Yaskawa serial encoders are automatically detected
by the XtraDrive and require no additiorsalttings (please refer to chapter 5.7

for detailed information). In applitians where standard A quad B encoders
are used, certain parametestated to the motor and characteristics must be
set manually. The following parametestsould be set according to the

specific encoder manually. Please note that these parameters become active

only after restarting the driver.

Note: There are some parameters ralatethe motor electro-mechanical
characteristics that cannot be sethuy user. Contact the manufacturer in
order to get a setup fintaining these parameters.

First set the AB encoder by Pn190.2 to 1.

Pn190.2 Setting Results
0 Yaskawa Serial Encoder
1 AB Encoder

Set Pn190.0 according to the following table:

Pn190.0 Setting Results
0 Yaskawa AB model SGM
1 Yaskawa AB model SGMP
2 Other motor brand with A quad B encoder

Absolute/Incremental encoder. Set the following parameter to choose
between an absolute encoded an incremental encoder.

Pn190.1 Setting Results
0 Incremental Encoder
1 Yaskawa absolute A quad B encoder

To use the absolute encoder propgdy will need a battery that will power
the encoder memory to keep its position.

C-pulse— Set the following parameter ¢hoose between motor with and
without C-pulse.

Pn190.3 Setting Results
0 C-pulse used
1 C-pulse not used

Set the resolution of A quad B encodePn192, Pn193. Note that the value
in Pn192 should be set as the physfoatical) resolution, excluding the x4
multiplication done by the driver internally.

Parameter | Setting [pulses/rev] Unit Signal
. Pulse number of A quad B
Pn192 Setting range (_)'9999 Pulse / Rev. encoder
Default setting: 2048 -
(Low bit)
. Pulse number of A quad B
Pn193 Setting range 9'419 Pulse*10000 / Rev. | encoder
Default setting: 0 - .
(High bit)
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Set the direction of electrical phase. This parameter used to find the electrical
phase in the AB encoder (othtean Yaskawa); if you don’t know the
direction, just set unknown directionéXtraDrive will find it automatically.

Pn191.0 Setting Results
0 Unknown direction
1 UVW
2 uwv

As mentioned before, the new parametettings become active only after
the driver has been restarted.
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5.9. Configuration of SerialCommands for AB Encoders
5.9.1. Position Control

5.9.1.1. Defining User Units for Motion Profiles

XtraDrive’s built-in programming capdhy enables the user to define
various motion profiles without éhneed for an external motion
controller. Having first defined #relationship between the actual
encoder resolution and the units eaydd, the user uses units such as
radians, millimeters, etc. to write motion commands. These user units
(aka Engineering Units) are autatically converted by XtraDrive to
encoder units.

Each user unit is comprised of ¢lerdifferent factors: Position units,
Speed units and Acceleration units, where each factor has both a
numerator and a denominator.

5.9.1.2. Position Units

Use the following parameters ¢onvert position units from
[Encoder counts] to [User units]:

. Default .
Parameter Setting Setting Signal
Pn2B0O Setting range 1-65535 1 Position units ratio numerator
Pn2B1 Setting range 0-16383 0 g}?;ﬁ'gﬂsﬂ?'ts ratio numerator
Pn2B2 Setting range 1-65535 1 Position units ratio denominator
Pn2B3 | Setting range 0-16383 0 (Phci’gsg'gﬂs‘i;"ts ratio denominator

Position user units are calciddtaccording to the formula:

Positioqunits rgfio nugjerator

1 User PositionUnit> U counts — - cl -
Positionunitsrafio dendminator

U — The number of encoder counts in each pssition unit.
The number need not be an integer.

The maximum value of numeratom@B0) or denominator (Pn2B2) is
65535. In cases where greater valuesraquired, it is possible to use
parameters Pn2B1 and Pn2B3 for stgrihe high bits of numerator and
denominator, respectively, according to the following formula:

High Bits HB Integer part of

65536

LowBits N HB 565536

where N - required value.
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Example

A rotary motion system uses a motor with a 17-bit encoder. The user
wants to program the system in units of 0.1 degree:

17-bit encoder produces 1310[¢dunts] per revolution.
360 [degree] = 3600 [0.1 degree]

1 01 degree® 131072 counts @o_s?tionu%s I’?.tiO numgrator

I5’05|t|0n unlf§rat|o denaminator
First option: Second option:
It is possible to reduce the Without reduction of the fraction:
fraction so that both the High Bits = HB = Integer part of
numerator and denominator are | N/65536 = Integer part of 131072
smaller than 65536: / 65536 = 2
131072 /3600 = 32768 / 900 Low Bits = N — HB*65536 =
AEReduction 131072 -2 * 65536 =0
Pn2B0 = 32768 Pn2B0 =0
Pn2B1=0 Pn2B1 =2
Pn2B2 = 900 Pn2B2 = 3600
Pn2B3 =0 Pn2B3=0

Both options are equivalent.

5.9.1.3. Speed Units

Use the following parameters ¢onvert speed units from [encoder
counts/msec] to [user speed units]:

. Default ;

Parameter Setting Setting Signal
Pn2B4 Setting range 1-65535 1 Speed units ratio numerator

. Speed units ratio numerator
Pn2B5 Setting range 0-16383 0 (high bits*)
Pn2B6 Setting range 1-65535 1 Speed units ratio denominator

. Speed units ratio denominator
Pn2B7 Setting range 0-16383 0 (high bits*)

Speed user units are calculated according to the formula:

A count®®  goeequnisarl@
— peedunitsratigtBlimerator
1[User Speed Unlt] (_(| m§ i}4 @edunitsratiodenominato

U — number of encoder counts in one speed unit.

T — time of speed units in ms.

The maximum value of numeratom@B4) or denominator (Pn2B6) is
65535. In cases where greater valuesraquired, it is possible to use
parameters Pn2B5 and Pn2B7 for stgrihe high bits of numerator and
denominator, respectively, according to the following formula:

HighBit HB Integerpatof
g g9erp 65535

LowBits N HB x65536, where N- required value.
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Example

A rotary motion system uses a motor with a 17-bit encoder. The user
wants to program the system in speed units of rpm:

17-bit encoder produces 1310Z@{ints] per revolution.

U=131072
1[minute]=60000[ms]

T=60000
1[rpm] =2 100UNd - ISIOTRCOUN  speeumurato nera

T[md 60000mg P

First option: Second option:
It is possible to reduce the Without reduction of the fraction:
fraction so that both the High Bits = HB = Integer part of
numerator and denominator are | N/65536 = Integer part of 131072
smaller than 65536: / 65536 = 2
131072 / 60000 = 32768 /15000 | Low Bits = N — HB*65536 =
AEReduction 131072 -2 * 65536 =0
Pn2B4 = 32768 Pn2B4 =0
Pn2B5=0 Pn2B5 =2
Pn2B6 = 15000 Pn2B6 = 60000
Pn2B7 =0 Pn2B7 =0

Both options are equivalent.

5.9.1.4. Acceleration Units

Use the following parameters to convert acceleration units from
[encoder counts/(10mséLjo [user acceleration units]:

Parameter Setting Defa}ult Signal
Range Setting
Pn2B8 1-65535 1 Acceleration units ratio numerator
Pn2B9 0-16383 0 Acceleration units ratio numerator (high bits*)
Pn2BA 1-65535 1 Acceleration units ratio denominator
Pn2BB 0-16383 0 Acceleration units ratio denominator (high bits*)

Acceleration user units are calculated according to the formula:

_ UJ[countg aAcceleraton rationumeratore
T?[(10 m9?] $Acceleratdn ratiodenominato 3,

1[User acceleration unit]

where:
U - represents the number of eder counts in one acceleration unit.
T - represents the time of acceleration unit in (10*ms)
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The maximum value of numeratom@B8) or denominator (Pn2BA) is
65535. In cases where greater valuesraquired, it is possible to use
parameters Pn2B9 and Pn2BB fasrstg the high bits of numerator
and denominator respectively< aotding to the following formula:

High Bits = HB = Integer part ofL
65536

Low Bits = N — HB * 65536

Where N — required value

Example:

A rotary motion system uses a motor with a 17-bit encoder. The user
wants to program the system in units of rad/s

17-bit encoder produces 1310Z@{ints] per revolution.
One revolution = 20frad]

U=131072/ZE
1 [s] = 1000[ms] = 100[10*ms] =T

T = 10000

U[count$ 131072 131072 a Accelerabnunitsrationumerator 9

1[rad/sef] = =

2

10 ms2> 2S 10000 62@2 $cceleratnunitsratiodenominato f,

Example

Without reduction of the fraction:

High Bits = HB = Integer paxif N/65536 = Integer part of
131072/65536 = 2

Low Bits = N — HB * 65536 = 131072 — 2 * 65536 = 0
Pn2B8 =0

Pn2B9 = 2

Pn2BA = 62832

Pn2BB =0

5.9.1.5. Setting Default Mtion Profile Parameters

When using position control with serial commands, the user downloads
the movements from the host using the XtraWare softwareSgseten
4.3, Programming the XtraDrivia the XtraWare User’'s Manual).
XtraDrive has variables that defitige motion profile. Initially the
defaults of the Motion Profile Pareeters are as described below.
However, they can be modified through the host or by the program
after the XtraDrive is turned ON.

Some of these profile features &wag and are therefore stored in two
parameters: the high bit parameter eamd the integer part of the value
divided by 65536, and the low bitnameter contains the remainder
from this calculation.
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5.9.1.6. Profile Speed (Pn2A2, Pn2A3)

These parameters are used to det@edefault value of the profile
speed variable. This variable is ugedeach a target within a minimum
period of time (set the time of mawent to —1). The driver accelerates
until it reaches this profile speed.

. . Default .
Parameter Setting Units Setting Signal
Pn2A2 Setting range 0-65535 User Speed 0 \é\é?galipeed
. User Work speed
Pn2A3 Setting range 0-256 Speed*65536 0 default

For example, for a profile speefl200000 [Speed units], set the
following parameters:

X Pn2A3 = integer part of 200000 / 65536 = 3

X Pn2A2 =200000 — 3 * 65536 = 3392

5.9.1.7. Profile Accelerabn (Pn2A4, Pn2A5)

These parameters are used to defireedefault value of the profile
acceleration variable. This variableused in Position mode whenever
the motor accelerates.

Parameter Setting Signal
Setting range 0-65535
Pn2A4 Default setting: 0 Work acceleration default

[User Acceleration units]
Setting range 0-256

Pn2A5 Default setting: O Work acceleration default
[User Acceleration units*65536]

For example, for a profile acceddion of 200000 [Acceleration units],
set the following parameters:

X Pn2A4 = integer part of 200000/65536 = 3
X Pn2A5 = 200000 — 3*65536 = 3392

5.9.1.8. Jerk Smoothing Time (Pn2A6)

This parameter is used to define thefault value of the jerk smoothing
time variable. This variable is used to define the jerk smoothing time of
a movement, i.e., it uses an avexdigier on the command pattern. For
example, if the command patterraisrapeze, it will make it a S-curve

pattern.
Parameter Setting [micro sec] Signal
Pn2A6 Setting range 0-65535 Work jerk smoothing time
Default setting: 0 default
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5.9.1.9. Quick Stop Decelation (Pn2A8, Pn2A9)

These parameters are used to detfedeceleration of the motor when
a STOP command is issued.

Parameter Setting Signal
Setting range 0-65535 . .
Pn2A8 Default setting: 65535 Deceleration of motor in

[User Acceleration units] case of STOP command

Setting range 0-256
Pn2A9 Default setting: 256
[User Acceleration units*65536]

Deceleration of motor in
case of STOP command

For example, for a deceleration280000 [Acceleration units], set the
following parameters:

X Pn2A8 = integer part of 200000/65536 = 3
X Pn2A9 = 200000 — 3*65536 = 3392

5.9.1.10. Motion Ead Window (Pn2CO0)

This variable defines the default value of a window for position error to
finish a motion. In case of a MOVED motion, the next motion in buffer
will be executed after the commandirgshed and the position error (in
user units) will be smaller thahe value of this variable.

Setting .
Parameter [User position units] Signal
Pn2CO Setting range:0-250 Default setting:10 Motion end window default

5.9.2. Torque Control

5.9.2.1. Torque Slope (Pn2C1)

This parameter defines the default value for maximum torque variation.
If the host sends a torque commatie, actual torque will be smoothed
by this rate and will not make a step in torque.

Parameter Setting Signal
[0.1% of rated torque/ms] 9
Setting range 1-8000
Pn2C1 Default setting: 8000 Torque slope
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5.9.3.

Note:

Homing

For serial commands, the homing procedure is different. You will need
a host (PC) to perform the procedure.

To perform the homing procedure, proceed as follows:

1. Move the motor to its home position (see parameters below for this
command).

2. Run command from PC (SET ZEREDSITION) to write the value
of the encoder into the followingarameters: Pn2C2 and Pn2C3.
It takes two parameters to sav8z2abit encoder’s value. After this
command, the motor position at home position will be zero. The
absolute encoder uses the valughefparameters as the offset to
home position. If you are using arcremental encoder, you do not

need to run this command from the PC because the encoder does not

remember its position and does not use these parameters.

If after home (in absolute encoder), the command SET ZERO POSITION does not execute,
then no offset is added to encoder.

It is possible to find home in two waysither by a limit switch or by an
obstacle (hard home). Hard homeasrid if two conditions are valid: if
motor speed dropped below a certaitlueg Pn2C5) and if torque raised
to a certain limit as specified in HARD_HOME command variable
(refer to the XtraWar&Jser’'s Manual P/N 8U0109

Parameter Setting Signal
Pn2C5 Setting range 0-32000 Define the zero speed when
Default setting: 2 [Speed units] searching hard home

Home flags — To use a limit switch, define the following:
X Input for this limit switch by Pn2C7.0

Pn2C7.0 Setting Results (Home Switch Input)

SI0 (CN1-40) (default)
SI1 (CN1-41)
SI2 (CN1-42)
SI3 (CN1-43)
Sl4 (CN1-44)
SI5 (CN1-45)
S16 (CN1-46)
7-F Home failure

OO |W|IN|F|O

Pn2C7 Setting Results (Limit Switch Polarity)
0 Home switch input (0-F)
1 Reserved
2 Reserved
3 Reserved
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5.9.4. Digital I/O

In addition to the digifanput parameters Pn50A — Pn50D, there is one
more input for seriatommands, Pn2D1 that work the same way and
can be related in the program.

You can define Emergency inputget servo OFF. Just define in
parameter Pn2D1.0 the input for this emergency.

Pn2D1.0 Setting Results (Emergency Input)

SI0 (CN1-40)
SI1 (CN1-41)
SI2 (CN1-42)
SI3 (CN1-43)
S|4 (CN1-44)
SI5 (CN1-45)
SI6 (CN1-46)
Set Emergency always OFF
Set Emergency always ON (default)

OIN|O OB |W|IN|F O

Note:  In case of Pn2D1.0=8 you cannot set servo ON, because Emergency is always ON.

In addition to digital output parameters Pn50E — Pn50F, there is one
more output for serial command defd in Pn2D2 that work in the
same way and can be related in the program.

Parameter Results
Pn2D2.0 COIN signal
Pn2D2.1 Reserved
Pn2D2.2 Reserved
Pn2D2.3 Reserved

Pn2D2.0 is defined as the positioomplete output signal in serial
command (Position Control). It indicates when the motor has reached
the target position.

Pn2D2.0 Setting Results (Output From)
0 Disabled
1 SO1 (CN1-25,26) (default)
2 S02 (CN1-27,28)
3 S03 (CN1-29,30)

5-98



XtraDrive User Manual Chaptér Parameter Settings and Functions

5.9.5. Auto Tuning

For the auto tuning procedure refetiie XtraWare User Manual. Auto
Tuning is performed by moving forwéiand reverse, while parameters
are being tuned. The following paranrstdefine the profile of this

movement.
Parameter Setting Signal
Setting range 200-2000 Delay between two
Pn2C8 Default setting: 400 movements of automatic
[ms] tuning (t1)
Setting range 0-100
Default setting: 50 Define the maximum speed of
Pn2C9 ) :
[% of maximum auto tuning movements.
speed]
. Define the time of acceleration
Pn2CA Setting range (_)'1000 to reach the maximum speed
Default setting: 50 [ms]
of the movement. (t,)
. Define the plateau time (time
Setting range 0-1000
Pn2CB Default setting: 50 [ms] of constant speed) of auto
tuning movement. (t3)

Speed of auto tuning
movements

%
Max.spee
s

Pn2C¢

YV —~+

-Pn2C¢

3

5.10. Auto Running a User Program

After downloading a user program teetdriver, it is possible to run it
automatically every time the driverris ON, by setting the parameter Pn2CC
to the program label number which the program start with. With the default
setting 0 the program auto running is disabled.

Parameter Setting Results
Setting range: 0 to 99 Starts user program automatically at
Pn2CC Default setting: 0 settled label when turning ON
(auto run disabled) XtraDrive's power.
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6. Servo Adjustment

This chapter describes the functions required for servo adjustment. Find the
required information by selecting the section from the following table of

contents.
6.1. Selection of CoNtrol MOE..........oooiiiiiiiiiiiiee e 6-2
6.2. Analog Input or Contact Input Velocity Control .............cccevvvveevivvvninnnnnn. 6-3
6.2.1. Principle and Block Diagram of the Velocity Control........................ 6-3
6.2.2. Parameters of the Velocity Control..............ooevviiiiiiiiiieeeeeeeeeeeeeeie, 6-4
6.2.3. Setting the INPUt Gain .........oooiiiiiii e 6-4
7 S Ao |1 1S3 1] o @ £ = SRR 6-5
6.2.5. Using the Soft Start FUNCHON.........ccooiiiiiii e 6-6
6.2.6. LoadnertiaSetting.........covvveeriiuiiiiiiiee e 6-7
6.2.7. Adjusting Speed LOOP GaiN.........ooeiiiiiiiiiiiiiiiiiieeee e 6-8
6.2.8. Setting the Torque Reference Filter Time Constant............cccccceeeennn. 6-9
6.2.9. NOTCHFIIEY ... 6-9
6.2.10. Gain Setting Reference Values ............cccoevvvveiieeeiiiicciee e 6-10
6.3. NCT POSItIoN CONIOl ......ccoiiiiiiiiiiiieie e 6-12
6.3.1. LoadnertiaSetting.........ccvvviveiiiiiiiiieee e e 6-12
6.3.2. Position Control Block Diagram............cooeeiiiiiiiiiiiiianee e 6-14
6.3.3. NCT Gain ParametersS .........uuuuuieiiiiiiiiiiiaeeeee e 6-15
6.3.4. OCA - Oscillation Canceling Algorithm ..., 6-16
6.3.5. Additional Parameters TUNING .......cooooiiiiiiiiiieiiiiiiii e 6-17
6.3.6. FIEEIS e 6-17
6.3.7. Flexible System Parameters..........oooovviiiiiiiiiiiiiii e 6-18
6.3.8. (CT- 1 o o= Tod (0] SO PPPPPPRP 6-19
6.3.9. Integral Clear Parameters............oooiviiiiiiiiiiiiiiiie e 6-19
6.3.10. Tuning Procedure for Position Control Parameters.......................... 6-20
6.4.  ANAIOG MONITOT .....uuuiiiiee et e e e e e e 6-22
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6.1. Selection of Control Mode

The XtraDrive servo amplifier offers epd control, posibn control, torque
control, and the otharontrol modes shown in the following table.

The following parameter is used to set the control mode.

Parameter Signal Setting Control Mode
Speed/Torque
Pn000.1 Contro_l Method Default Setting: D Control, Position
Selection
Control
Pn000.1 Setting Control Mode

0 Speed Control (Analog Reference)

2 Torque Control (Analog Reference)

3 Contact Input Speed Control Selection (Contact Reference)

4 Contact Input Speed Control Selection (Contact Reference) | Speed Control
(Analog Reference)

6 Contact Input Speed Control Selection (Contact Reference) | Torque Control
(Analog Reference)

8 Position Control (Pulse Train Reference) | Torque Control (Analog Reference)

9 Torque Control (Analog Reference) | Speed Control (Analog Reference)

A Speed Control (Analog Reference) | Zero Clamp Control

B Position Control (Pulse Train Reference) | Position Control (Inhibit)

C Position Control (Pulse Train Reference)

D NCT Position Control, NCT Speed Control, Torque Control (Serial Communication
Command)

Whenever Speed Control or Position Control is selected, the Loop Gain
parameters should be adjusted idesrto ensure a stable and smooth
operation.

Adjustment of Speed Control usidgalog Input or Contact Input is
described below in section 6.2, fortseg cases of Pn000.1 =0, 3, 6, 9 and A.

Adjustment for Position Control or NCWelocity Control is described below
in section 6.3, for setting cases of Pn000.1=8, B, C and D.
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6.2. Analog Input or Contact Input Velocity Control

This section provides technical infortiwan for operation of servomotors in
Velocity Control mode with Analog Input.

The Identical Control principle is aligd in case of Contact Input or Analog
Input. In case of Contact Input, the vty command value is retrieved from
one of the predefined values, acangito the Contact Input setting.

Instructions and descripns referring to Analg Input in the following

sections also applp Contact Input.

6.2.1. Principle and Block Diagam of the Velocity Control

Offset Compensation

Contact Input Predefined Speed

Input Gain
Analog Input Command
Speed Commarl ﬂ Smoothing

Speed Lo Gains

Command

Internal Speeg@ > Kv(1+ 1/TiS)

' | Notch Filter || Low Pass

Filter
A
Current 1/K; Torque
Command Command
L ! Current Controller{1———-
Motor
; TE—
T Encoder

The Velocity Command is first processed in order to smooth the

operation. The resulting Internal & Command is then compared
with the actual speed of the motor. The difference is then amplified and
filtered to produce a Torque and Current command for the Current

Controller.
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6.2.2. Parameters of the Velocity Control
The following parameters are related to Velocity Control:
Pn305 ASoft Start Acceleration time
Pn306 ASoft Stop Deceleration time
Pn103 Alnertia Ratio
Pn300 ASpeed Reference Input gain
Pn100 /ASpeed Loop Gain
Pn101 ASpeed Loop Integral Time constant
Pn401 /ATorque Reference Filter Time Constant
Pn408.0 Z£Notch Filter activation
Pn409 /ZENotch Filter Frequency
Pn40A AENotch Filter Width

6.2.3. Setting the Input Gain

Parameter 300 defines the ratio between Analog Voltage and equivalent
speed command.

Normally, this parameter should be set so that a 10Volt input will
produce a speed command slightlpauor to the maximum allowable
speed of the system.

The units of that parametare (0.01Volt)/(Rated Speed)

Example: With the default setting 600,
6Volt input will result in a rated speed command.
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6.2.4. Adjusting Offset

The servo system does not operate smoothly if reference voltage from
the host controller or external egment has a reference offset value
close to OV. In that case, adjulsé reference offset value to OV.

, Reference Voltage Offsefrom Host Controller or
External Circuitry

Offset .’
R(therence L \I?O?tf:r(znce Make offset
vorage g L’ adjustment with
Offset adjustment o the XtraDrive

/ :>

Reference speed Reference speed
or torque or torque

" Reference Offset Adjustment

The following two methods are providémlreset the reference offset
value to OV.

x Reference offset automatic adjustment

x Reference offset manual adjustment

If a position loop is formed in the kbcontroller, be sure to make a
manual offset adjustment and no au#dic reference offset adjustment.

Refer to the following sections @hapter 7 Using the Panel Operator
for a detailed description oéference offset adjustment

Adjustment Method Detailed Description

7.2.3 Automatic Adjustment of the Speed and

Automatic Torque Reference Offset

7.2.4 Manual Adjustment of the Speed and

Manual Torque Reference Offset
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6.2.5. Using the Soft Start Function

The soft start function adjusts progge® speed reference input inside
the servo amplifier so that acceliégoa and deceleration can be as
constant as possible. To use tlisction, set the following parameters.

Setting

(ms) Description

Parameter Signal

Setting Range: 0 to 10000

Pn305 Soft Start Acceleration Time Default Setting: 0

Speed Control

Setting Range: 0 to 10000

Pn306 Soft Start Deceleration Time Default Setting: 0

Speed Control

In the servo amplifier, a speed neface is smoothed by the acceleration
or deceleration value s Pn305 or Pn306 to gvide speed control.

The soft start function enablssiooth speed control when non-
progressive speed references apaiiror when contact input speed
control is used.

Set both Pn305 and Pn306 to “0” for mal speed control, i.e when the
speed reference does not need to be smoothed.

Set these parameters as follows:

x Pn305: The time interval from the time the motor starts until the
maximum speed is reached.

X Pn306: The time interval from therte the motor is operating at the
maximum speed until it stops.

Speed reference _’T\_

Soft start
Maximum speed

S

XraDrive's internal .
speed reference «—» Pn305: Set this time intenal.

Pn306: Set this time intenal. <>
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6.2.6.

Load Inertia Setting

In order to use values of Loop Gaithat are closely related to the
characteristics of your system, loogrgaare normalized in Hertz. This
normalization of parameters is done according to the assumed inertia of
the system.

You should do a rough estimation of the inertia of the load for your
system and input its value in the Load Inertia Ratio parameter (Pn103).

Set Pn103 to the following value.

Motor Loadinertia(J, )
ServomotoRotorlinertia(J,,)

Pnl103 = x 100%

Parameter

Signal Setting (%) Application

Pn103

Setting Range: 0 to 10000 Speed/Torque Control,

Inertia Ratio Default Setting: 0 Position Control

The following shows how to calculatiee Load Inertial ratio for
different mechanical systems:

Estimation of Equivalent Load (daq)

Case 1_Load is a cylinder directly monted or coupled to the motor axis

Jond Suuu udV
32

l'is the density of the load material[kg/m”3].
L is the length
D is the diameter of the load [m].
Case 2_ Load is driven through a gear with ratid\:
Equivalent load on motor is:

Jload %
N 2

Case 3: Load is a mass driven by a ball screlaving pitch:

Joad M UPItch® + Jscrew+Jcoupling

Joad, £ Kg.n?t , M £Kg, Pitch &£meter/radian

Other Cases:Make your own rough load inertia evaluations.
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6.2.7. Adjusting Speed Loop Gain
The adjustment of Speed Loop Gains is an iterative process in
interaction with the adjustmentdf Notch Filter and Torque
Filter. Before executing it, you should read sections 6.1.7 and
6.1.8.
The purpose of the Speed Control isrtaintain the Speed Error, i.e. the
difference between Internal Speed Command and Actual Speed, as
small as possible.
This is obtained by raising the Speed Loop Gain Kv (Pn100) and the
Speed Loop Integration time Ti(Pn101).
However, if Kv is too high, or Ti isoo small, oscillations may occur.
Usually, a too high Kv will produce high frequency oscillations, while a
too small Ti will produce lower frequency oscillations.
Parameter Signal Setting Application
. Setting Range: 1 to 2000Hz Speed/Torque
Pn100 Speed Loop Gain (K.) Default Setting: 40Hz Control
P10l Speed Loop Integral | Setting Range: 15 to 51200 x 0.01lms | Speed/Torque
Time Constant (Tj) Default Setting: 2000 x 0.01ms Control

Tuning can be done by observing thadand listening to the acoustic
noise of the eventual vibratiariSor more precise tuning, you may
monitor the velocity error usingn oscilloscope and the analog
monitoring outputs provided by the XtraDriRefer to Section 6.4

The tuning procedure is as follows:

1. Start with a Ti at maximum valwend a low value of Kv, so that
system will be stable upon Servo Enabling.

2. Enable the Servo, then progressmese the value of Kv, until
oscillations or ovetsoots are observed.

3. Decrease Kv by about 10 to 20%.

4. Decrease Ti until lower frequenogcillations or overshoots are
observed, then raise Ti back by about 20%

In the particular case where positon control is done in a host
system and outputs an Analog command for feedback:

It is possible to increase input gamorder to increase the position loop
gain of your system.

These tuning steps should be repeated each time torque filter or
notch filter settings are modified.

If torque filter and notch filter areptimally tuned, then loop gain can
be raised to a higher value, and the speed error will be smaller.
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6.2.8.  Setting the TorquerReference Filter Time Constant

If there is machine vibration, whianay be caused by the servo drive,
try adjusting the filter time constant in Pn401. This may stop the

vibration.
: Setting L
Parameter Signal (x 0.01ms) Application
Pn401 Torque Reference | Setting Range: 0 to 65535 Speed/Torque Control,
Filter Time Constant | Default Setting: 100 Position Control

The constant above is the filter timenstant of the torque reference to
be set in the servo amplifier. The alter the value, the faster the speed
control response will be. There is, however, a limit, depending on
machine conditions.

In order to find the optimalalue of the torque filter, repeat steps 1 and
2 of previous section for each new tfythe torque filter. Finally select
the optimal torque filter value asetlone who results in the highest Kv.

6.2.9. Notch Filter

Vibration in the machine can someémbe eliminated by using a notch
filter for the frequency at whicthe vibration is occurring.

Parameter Signal Setting Application

Speed/Torque Control,

Pn408.0 Notch Filter Selection Default Setting: 0 e
Paosition Control

This parameter can be set to enable the notch filter.

Pn408.0 Setting Result
0 None.
1 Enables notch filter for torque reference.
2 Use net notch (not implemented)
3 Use both.

Use the following parameter to set the frequency at which the filter is

effective.
Parameter Signal Setting(Hz) Application
. Setting Range: 50 to 2000 Speed/Torque Control,
Pn409 Notch Filter Frequency Default Setting: 2000 Position Control
. . Setting Range: 70 to 1000 Speed/Torque Control,
Pna0A Notch Filter Width Default Setting: 70 Position Control
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6.2.10. Gain Setting Reference Values

This section describes sergain reference values.

Refer to the following for optimal gain adjustments according to the
rigidity of the mechanical system. Refer to these values and use the
previously mentioned methods to make gain adjustments. These values
are for reference only and do not melat the mechanical system has
good response characteristics or is free from oscillation in the specified
ranges.

Observe the response by monitoring the response waveform and make
the optimal gain adjustments. If the rigidity of the machinery is high,
gain increments exceeding tlescribed ranges are possible.

Machines with High Rigidity
These machines are directly connected to ball screws.

Examples: Chip mounting machine, bonding machine, and high-
precision machine tool

Speed Loop Integral Time Constant

Speed Loop Gain (Pn100) (Pn101)

50 to 70Hz 5to 20ms

Machines with Medium Rigidity

Machines driven by ball screwsrttugh speed reducers or long-length
machines directly driven by screws.

Examples: General machine tool, transverse robot, and conveyor

Speed Loop Integral Time Constant

Speed Loop Gain (Pn100) (Pn101)

30 to 50Hz 10 to 40ms

Machines with Low Rigidity

These machines are driven by timing belts, chains or machines with
harmonic gear reducers.

Examples: Conveyor and articulated robot

Speed Loop Integral Time Constant

Speed Loop Gain (Pn100) (Pn101)

10 to 20Hz 50 to 120ms
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IMPORTANT

x When the inertia ratio is larger than 10, stih adjustments with the position and speed loop
gains slightly below the ranges given above and the speed loop integral constant slightly|over

the range.
x When the inertia ratio is much larger, start the gain adjustments with the position and speed
loop gains set to the smallest values and the speed loop integral constant to the largest vyalue in

the ranges given above.

In speed control operation, the pasitioop gain is set through the host
controller. If that is not possibladjust the positiotoop gain with the
speed reference input gain in Pn30@@he servo amplifier. In speed
control operation, the position loop gaet in Pn102 is enabled in zero-
clamp mode only. Position loop gaim &an be obtained from the
following formula.

\Y
K, ¢« —=
*H
Where: K (s : Position Loop Gain
Vs (pps) : Constant Speed Reference
O(Pulse) : Constant Errofhe number of accumulated
pulsef theerrorcounter at the above constant
oeed.
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6.3. NCT Position Control

Position control can be perforehéy PULSE TRAIN (Pn000.1=C) or by
SERIAL commands (Pn000.1=D.

XtraDrive provides an automatic tunifignction. In case of auto- tuning, only
a rough estimation of loadertia is required. Refer t8ection 6.3.2or the
evaluation of the load inertia, then3ection 5.9.5for the activation of the
Auto-tuning function.

6.3.1.

Load Inertia Setting

In order to use values of loop gaithat are closely related to the
physical characteristics of your systetime loop gains are normalized in
Hertz. This normalization of pareeters is done according to the
assumed inertia of the system.

Furthermore, the controller includes an automatic set up procedure that
set parameters according to load size. This setting will be satisfactory in
most cases. In case more precise tursragesired, this first set can be
used as a starting point

You can do a rough estimation of the inertia of the load for your system
and input its value in the Loddertia Ratio parameter (Pn103).

Set Pn103 to the following value:

Motor Loadinertia(J, )
ServomotoRotorlInertia(J,,)

Pn103 = X 100%

Parameter

Signal Setting (%) Application

Pn103

Setting Range: 0 to 10000 Speed/Torqgue Control,

Inertia Ratio Default Setting: 0 Position Control
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The following wizard will help you to calculate your load inertia.

Estimation of Equivalent Load (daq)

Case 1 _Load is a cylinder directly mounted or coupled to motor axis

Jond Suuudl udV
32

I'is the density of the load material [kg/m”3]

L is the length

D is the diameter of the load [m]
Case 2_ Load is driven through a gear with ratid\:
Equivalent load on motor is: of the

Joad Y
oa %\IZ o

Case 3: Load is a mass driven by a ball screlaaving pitch:

Joad M UPItch’ + Jscrew+Jcoupling

Joad: ZE Kg.n?t , M &£Kg, Pitch &£meter/radian

Other Cases:Make your own rough load inertia evaluations.
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6.3.2.  Position Control Block Diagram

The following is a general block diagram of the NCT. The NCT
algorithm includes specific non-linelmctions for each one of the
blocks shown here, so that this block diagram should be used for
general understanding only.

Internal Command Position

Command Command Smoothin
Position
SA2 Kff
L +
Kiv —— 3 +
+
»S [ {Kd +—p *
p +
+
Kis/S
SA2 Ka
> Notch Filter || Torque
Filter
Current 1/K; < Torque
Command Command

=

Current Controller{1——

Motor

T .

Encoder
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6.3.3.

NCT Gain Parameters
The following are the main pareeters of NCT servo control:
Kd Pnl1AC Differentialgain
Kp Pn1AA Proportionagain
Kiv Pnl1AB Additional proportional gain
Kis Pn1A9 Integral feedback gain
Ka Pn1AD Acceleratiogain

These parameters should be tuned in the order of the list above.

X

Kd (Pn1AC) range 0-2000 [Hz] default 30:
This parameter is equivalentaovelocity loop gain. It produces
damping of the movement.

The higher this parameter canibereased, the better the final
tuning will be. However, the increase is limited by the flexibility of
the mechanical system driven.

A too high value of Kd will cause high frequency oscillations of the
system.

For tuning, raise the value of thadrameter progressively until
oscillations are obseed or acoustic noise is heard. Then reduce
back to a safe value (around 10 to 20%, depending on the system).

Kp (Pn1AA) range 0-500 [Hz] default 40:
This parameter sets the position loop gain.

For tight control, incease it until overshoatr oscillations are
observed. Then reduce back and set according to the level of
overshoot/undershoot desired.

Value 30*(Jtotal/Jmotor)*0.5 can be used as a reference value.
Kiv (Pn1AB) range 0-500 [Hz], default 30:

This parameter is an additional position loop gain. Using proprietary
NCT technique, this gain increasstiffness and reduces the position
error during the trajectory folaing, without causing overshoot or
oscillations.

Proceed as for Kp for tuning. Normally, the range of this parameter
is

Kp/2 < Kiv<Kp
Kis (Pn1A9) range 0-500 [Hz] default 40:

This parameter is the equivalenttbé integral loop gain. It cancels
the position error at stop anginimizes it during movement.

As for previous gains, increase lintbrations acur, then reduce
back to a safe value.

The oscillations observed when a too high Kis is used are usually at
lower frequency.
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6.3.4.

X

Ka (Pn1AD) range 0-500 [%], default O. Filter Pn1AE range O-
2500 [0.01ms] default 300:

This parameter is the acceleratioimngdt can be used when there is
a high-resolution encoder. In most cases, a 0 value is used, but in
some cases it can improve the control quality.

Kff (Pn1AF) range 0-200 [%] default 0. This parameter is used
only in a serialcommand (Pn000.1=D):

This parameter is the feed forward of command acceleration into the
command torque. Tune this parameter after you finished tuning the
previous parameters. It reduces position error during movement and
during acceleration and deceleration phase.

OCA - OscillationCanceling Algorithm

XtraDrive | XtraWare

Version . .
Version Version

The following
description 2.8 253
relates to:

General Description

OCA is used to dynamically elimate vibrations during motion. The
frequency of Speed Error vibratis (within the range of 500 — 2000
Hz) detected by the driver are elirated on the fly, allowing increase
of gain and reduction of noise.

Recommendations:

X Since autotuning takeéee OCA into account, is advisable to run
autotuning in the same OCA mode(jve or non-active) as that in
which the system works.

x Use a very low Torque Filter when the OCA is active.

X Itis possible to activate OCAgether with the notch filter.

X In cases of stiff machines where coupling with the load is very
strong (no backlash, no coupling\aary stiff coupling), better
performance can be obtained without OCA.

Setting

Parameter] Name Setting Description Default
_— 0 OCA is not active
Oscillation
Pn2b4 Cal\/r|1(c);§2ng 1 OCA is active .
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6.3.5.

6.3.6.

Additional Parameters Tuning

After having set the default valéier a given load, additional tuning
may be done. Typically, the followirgarameters can be further tuned:

To prevent vibrations with

Torque Filters Pn1A2-Pnl1Aj5 flexible coupling and poor
damping.

Command Smoothing Pn216 To smooth movement in
case of flexible system.

Tightness Pn1A0 To increase/decrease gain.

Variable gain Pn1B5-Pn1B9 To increase gain during
movement.
To compensate the

Flexible system Pn1BB-Pn1BD overshoot and smooth the
movement.

Filters

Filters are used to avoid vibratiorisus allowing a higher value of loop
gain.

Filters should be set in an iterative way, where each time a new filter
value is tried; the velocity loop geis re-tuned. Typically, the final
value selected for the filter will be the one that allows the highest Kd.

x Kd Filter (Pn1A2), Range 30-3200[0.01ms], Default 40:

This parameter sets a low pass filter on differential gain, a good
starting value is about Pn103/1there the minimum value is 30
[0.01ms]. A low value for this pameter will make noise in high
frequency.

Typically, this parameter will have to be increased if load coupling
is flexible, and damping is poor.

x Torque Filter (Pn1A4), Range 0-2500[0.01ms], Default 20:
This parameter sets a low pass filter on torque command. A good

starting value is about Pn103/10ydu use notch filter (Pn408.0=1)
(see 6.1.6). It is better not to use tdilter or to use a small value.

Typically, this parameter will have to be increased if load coupling
is flexible, and damping is poor.

This parameter should be set teadue only slightly higher than the
value at which oscillations digpear. Using an unnecessary high
value will degrade the control glity. Typically, chose the value
that allows the highest value setting of Kd.
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x Second Order Torque Filter (Pn1A5), Range 0-1000 [0.1%],
Default O:

This parameter is a part of thecend order torque filter. It has good
influence in many cases, even if the first order torque filter is not
active.

After tuning Pn1A4, raise thigarameter progressively until
vibrations occur. In many systems, values for this parameter will be
in the 500—700 (0.1%).

x Command Smoothing (Pn216), Range 0-65536 [0.1ms],
Default 0: (See 6.1.2)

In case of a flexible system,adbmmand acceleration is not applied
progressively, the system will oscillate around the command
position after every discontinuityf the command acceleration (even
if the oscillation is not seenJhe command-smoothing smoothes
the command accelerationawoid these oscillations.

Using a command filter will delay the arrival of the command to the
final target position. The value ofighfilter should be set higher than
the period of self-oscillations, babt too high to keep good settling
time.

6.3.7. Flexible System Parameters

x K#Spring (Pn1BB) range 10-2000 [Hz] default 2000:

This parameter compensatbe position error during the
acceleration and deceleration paand the overshoot observed
when stopping at the end of a deceleration phase. Typically, this
overshoot is caused by the elasti@fythe system; a wind up occurs
during the deceleration phaaed relaxes after stop. The8pring
parameter compensates for that wind up.

The frequency of this parameter relates to the self-oscillation
frequency of the system. It can dejusted to avoid overshoot and
minimize settling time.

Default value is 2000 Hertz. This value is well beyond the frequency
response of usual systems, so that it has no influence.

To adjust, decrease this valpgressively, while monitoring the
position error, until overshoot ismeeled or position error in the
acceleration and decelexati phase are minimized.

x KfbSpring (Pn1BD) range 10-2000 [Hz] default 2000:

This parameter compensates the vibrations of the motor, it smoothes
the control in case of a flexiblesgm. Usually it should be tuned to
the low resonance of the system.

You can tune this parameter bygressively decreasing its value
until vibrations occur. Then usehigher value for setting (~20%).
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6.3.8. Gain Factor

x Tightness (Pn1A0), Range 0-500[%], Default 60:

This parameter changes the frequencies of feedback parameter
linearly, keeping their relative ratio, so that system rigidity can be
changed without getting unstabke good starting value is 60[%].

After setting the default valudsr load, one can increase or
decrease the stiffness of thervo control by changing this
parameter.

This can be done while monitag the position error during the
movement and thus choosing the optimal value for the system
application.

X Maximum of Variable Gain MAXKG (Pn1B5), Range 100-1000
[%], Default 160:

This parameter sets the maximuariable gain during movement.
To cancel variable gain, seigtparameter to 100[%]. To use
variable gain, increase it, uslyal60-200% is enough. If one sets
this parameter to 200%, it means thain can be raised to 200% of
the written parameter value during movement.

6.3.9. Integral Clear Parameters
x Integral Clear Mode (Pn1A7, digit 0):
This parameter activates a speciaatment of integral at the end of
a decelerating ramp.

When using a command having a &apid speed profile, at the end
of the deceleration there is a discontinuity of acceleration; at this
point, deceleration abruptly chges its value from maximum to

zero. Normally, this would create an overshoot of the system. This
discontinuity is compensated by aitth of a calculated value to the
integral at that particular tiey thus avoiding the overshoot.

Software detects the endatommand deceleration phase,
calculates the compensating vaharel adds it to the integral.

0 In case of point-to-point movements with trapezoid profile: set to 1.

o In case of very smoothed comnubacceleration: reset to zero.
Integral clear timing (Pn1BF), Range 1-15, Default 3:

This parameter defines the timingatlear integralReducing this
parameter will delay the clear igtel, and increasing will speed up
the clear integral.

X Integral Offset Averaging Time (Pn1CO0), Range 0-25[ms],
Default O:

This parameter defines the time needed to calculate a steady torque
at stop.This value is used toeexite a more precise integral
modification at the end of the movement.

In horizontal systems, this parameter should be zero.
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This parameter changes the frequencies of feedback parameter
linearly, keeping their relative ratio, so that system rigidity can be
changed without getting unstabkegood starting value is 60[%].

After setting the default valudsr load, one can increase or
decrease the stiffness of tbervo control by changing this
parameter.

This can be done while monitag the position error during the
movement and thus choosing the optimal value for the system
application.

X Maximum of Variable Gain MAXKG (Pn1B5), Range 100-1000
[%], Default 160:

This parameter sets the maximuariable gain during movement.
To cancel variable gain, seigtparameter to 100[%]. To use
variable gain, increase it, udlyal60-200% is enough. If one sets
this parameter to 200%, it means thain can be raised to 200% of
the written parameter value during movement.

6.3.9. Integral Clear Parameters
X Integral Clear Mode (Pn1A7, digit 0):
This parameter activates a speciaatment of integral at the end of
a decelerating ramp.

When using a command having a &apid speed profile, at the end
of the deceleration there is a discontinuity of acceleration; at this
point, deceleration abruptly chges its value from maximum to

zero. Normally, this would create an overshoot of the system. This
discontinuity is compensated by aitth of a calculated value to the
integral at that particular tiey thus avoiding the overshoot.

Software detects the endatommand deceleration phase,
calculates the compensating vaharel adds it to the integral.

0 In case of point-to-point movements with trapezoid profile: set to 1.

o In case of very smoothed comnubacceleration: reset to zero.
Integral clear timing (Pn1BF), Range 1-15, Default 3:

This parameter defines the timingatlear integralReducing this
parameter will delay the clear igtel, and increasing will speed up
the clear integral.

X Integral Offset Averaging Time (Pn1CO0), Range 0-25[ms],
Default O:

This parameter defines the time needed to calculate a steady torque
at stop.This value is used toesxite a more precise integral
modification at the end of the movement.

In horizontal systems, this parameter should be zero.

6-19



XtraDrive User Manual Chapter6: Servo Adjustment

6.3.10. Tuning Procedure forPosition Control Parameters

System Requirements

Use any command input to the Xtrar, and watch the performance
of control (see analog output).

It is recommended to use commattikst include a constant speed
section (plateau of trapeze for exale). Potential vibrations of the
system may not be observed during thning procedure if no constant
speed section is used.

Tuning is done while checking thents of the control quality required
for the specific application. These items can vary, depending on the
application.

Typically, items of control quality are:

X SmoothnessCan be estimated by the behavior of the position error
with time. If the position errathanges sign rapidly and/or with
great amplitude, then smoothness is poor.

x Settling time: Can be measured as tiree it takes to reach a zero
position error after the comand speed reaches zero.

x Stiffness: Can be measured by mtwring the position error
amplitude resulting from a perturbation.
This perturbation can be an apt change in command acceleration,
for example by using a triangleagte for the speed profile of a
command, or a physical impact applied on shaft or load.

x Overshoot: Can be measured by thgsiof position error after
movement stops.

The Tuning Steps

During each tuning step, the qualityaafntrol is monitored with the
user-required movements accaglito the user’s criteria.

1. Use Fast Tuning in order to loagtarting set of parameters for the
given load.

2. Tune the following parameters:
a) Set theTorque Filter (Pn1A4) to zero.

b) RaiseKy (Pn1AC)to the maximum possible value for a smooth
movement, then decrease that value by about 20%.

c) Increase the torque filter andpesat Step b. Continue increasing
the torque filter until the mamium value of Kd is obtained.

d) RaiseKp(Pnl1AA) to the maximum value that gives a smooth
movement, then decrease that value by about 20%.

e) RaiseKis (Pn1A9)till there is no overshoot.
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f) Increase th&econd Ordertorque filter Pn1A5) to obtain
smoothed movement, very helpfalflexible systems. You can
increase it till 60 to 70 percentages.

g) If necessary, repeat sub-stdydo d) until an optimal value is
obtained.

h) You can try to increas€a (Pn1AD), this will sometimes
improve results. You must have some filter on acceleration
feedback Pn1AE).

3. Tune flexible system parameters.

a) KiffSpring (Pn1BB). This parameter may be used to suppress
overshoot, to reduce it progressdeor to carmel overshoot.

b) KfbSpring (Pn1BD). This parameter may be used to suppress
oscillations in a flexible system. Default value is 2000Hz.
Decrease progressively, or try vaduclose to the suspected low
self-oscillation frequencies.

4. Advanced parameter:

Integral Offset Averaging Time (Pn1CQO0).If this parameter is set
(>0), then each time the systésrstopped (no command input), an
average value of the steady torgsiealculated. This value is then
used as an adaptive offset for the torque command. The averaging
time for this offset is set by ¢hwvalue of Pn1CQncrease it if you

have some force on the motor in a steady state, like gravity.
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6.4. Analog Monitor

The analog monitor can be used te@tve a variety of analog voltage
signals. Analog monitor signals must be observed through the CN5
connector using the Yaskawa P/N DE9404559 cable.

4 p

Black Black

8. A ]
B -

DATA] Red White

8.8.8.
s

8.
o

MODE/SET

Cable Color Signal Name Description
. 0,
White Analog monitor 1 Torque reference: 1V/100% rated
torque
Red Analog monitor 2 Motor speed: 1V/1000 rpm
Black (two wires) GND (0V) —

Analog monitor signals can be selected with parameters:
Pn003.0 (if Pn006.1=0) and Pn003.1 (if Pn007.1=0) or
Pn006.0 (if Pn006.1=1) and Pn007.0 (if Pn007.1=1).

Parameter Signal Setting Description

Speed/Torque
Pn003.0 Analog Monitor 1 Default Setting: 2 Control,
Position Control

Speed/Torque
Pn003.1 Analog Monitor 2 Default Setting: 0 Control,
Position Control

The following monitor signals can be observed.

Settings in Pn003.0 Description
and Pn003.1 Monitor signal Observation gain

0 Motor speed 1V /1000rpm
1 Speed reference 1V / 1000rpm
2 Torgue reference 1V / 100% rated torque
3 Position error 0.05V / 1 reference unit
4 Position error 0.05V /100 reference unit
5 Reference pulse frequency (converted to rpm) | 1V/1000rpm
6 Motor speed 1V /250rpm
7 Motor speed 1V /125rpm

Note: 1.In the case of torque or speed control mode, the position error msigital has no meaning.
2. The output voltage range of the analog monitar8¥ maximum. The polarity of the output voltage
will be changed if £8V is exceeded.
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Settings in Pn006.0 Description

and Pn007.0 Monitor signal Observation gain
0 Servo position error 1V / 10 Encoder Counts
1 Servo position error 1V /5 User Units
2 Target speed 1V /500 rpm.
3 Smoothed target speed 1V /500 rpm.
4 Torque 10V / Max. Torque
5 Motor speed 1V /500 rpm.
6 Target acceleration 10V / Max. Acceleration

Note: If the monitored signal dgenot fit the oscilloscope, it can be resized by the

magnification parameter Pn006.2 for channel 1 and by Pn007.2 for channel 2. Refer

to the following table for details:

Sen;m%%zggggaz Output Magnification

0 x1

1 x10

2 x100

3 xr

10
1

4 =

100
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7. Using the Panel Operator

This chapter describes the basic operation of the digital operator and the features
it offers. All parameter settings and motor operations can be executed by simple,
convenient operations. Operate the digital operator as you read through this

chapter.

A% N = T T (ol @ o 1= = 1o o [PPSR 7-2
7.1.1. T aTe D] 1= = | (o] SRR PUPRUUPPT 7-2
7.1.2. Resetting Servo Alarms ..........uuuuiiiiiiiiee e e e e e e 7-3
7.1.3. BasiCc Mode Selection ..o 7-3
7.1.4. Status Display MO ...........uuuiiiiiiiiiee e e e e e e 7-4
7.1.5. Operation in Parameter Setting Mode............coooiiiiiiiiiiiiiiiiiieeeeeee, 7-6
7.1.6. Operation in MONItor MOAE .........coivieiiie e 7-11

7.2, APPlied OPEratiON.....cccooi i 7-16
7.2.1. Operation in Alarm Traceback Mode ..........cccoeeiviieiiiiiiiiiiiieeiis 7-17
7.2.2. N (@€ ©] o =T = 11 0] o H TSRS RRRTPP 7-18
7.2.3.  Automatic Adjustment of the Speed and Torque Reference Offset..7-20
7.2.4. Manual Adjustment of the Speed and Torque Reference Offset...... 7-22
7.2.5. Clearing Alarm Traceback Data ..............ccccceeeevieivieeieiiiceee e 7-25
7.2.6. Checking the Motor Model.............ooiiiiiiiiii e 7-26
7.2.7. Checking the Software Version ...........cccccevvvvveeeviiiiiiiiiiie e 7-27
7.2.8. Origin Search Model............ouuviiiiiiii e 7-28
7.2.9. Initializing Parameter SettiNgS ........ooovvviiiiiiiiiiiiceiee e 7-30
7.2.10. Manual Zero Adjustment and Gain Adjustment of Analog Monitor

(O 1011 o 1 | PSP 7-31
7.2.11. Adjusting the Motor Current Detection Offset...........cccceeevvvviviinennns 7-34
7.2.12.  Write Protected Setting ........coooiiiiiiiiiiiiiiiiieiee e 7-36
7.2.13. Clearing the Option Unit Detection Alarm.........cccceeeeeeeeeieiieieeeninnnns 7-37
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7.1. Basic Operation

This section provides information on the basic operation of the built-in digital
operator for setting operating conditions.

7.1.1. PanelOperator

A built-in operator incorporating a panel indicator and switches is
located on the front panel of the servo amplifier. This type of digital
operator is also called a panel operator.

Panel operator

Display Messages

The following messages appear when using the Panel Operator.

( I ’_\

N L L L When a function is executed.

— )

Clrlrlolr

L L L When an operation has failed.

e ,l—' Il-’ ’_—l\

AL S L L When an operation is not executed.

Key Name Function

€ Press this key to set parameters or display the

Up Arrow set values of parameters.

€ Press the Up Arrow key to increase the set
value.

€ Press the Down Arrow key to decrease the
set value.

Down Arrow € Press the Up and Down Arrow keys together

to reset a servo alarm.

Press this key to select the Status Indicator mode,

MODE/SET Auxiliary Function mode, Parameter Setting mode,

MODE/SET or Monitor mode.

€ Press this key to set each parameter or display
the set value of each parameter.

DATA/SHIFT € This key is used for selecting the editing

pata o (flashing) digit or data setting.

CRCIEC)

o
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7.1.2.

Resetting Servo Alarms
Servo alarms can be reset using the digital operator.

Using the Built-in Panel Operator

Press thé&Jp Arrow A AND Down Arrow W keys together in
Status Display mode.

The alarm can be reset with CN1-44 or /ALM-RST signal input. Refer
to 5.5.1 Using Servo Alarm and Alarm Code Outputs.

The servo alarm will be reset if the control power supply is turned OFF.

IMPORTANT

€

If an alarm is ON, reset the alarm after eliminating the cause of the alarm first. R&f&r to
Troubleshooting

7.1.3.

Basic Mode Selection

Basic mode selection of the digital operator is used for indicating the
status of the servo amplifier in operation and setting a variety of
parameters and operation references.

Basic modes are Status Display, Auxiliary Function, Parameter Setting,
and Monitor modes. As shown below, the mode is selected in the
specified order by pressing the key.

Press the MODE/SET key for basic mode changes:

llllllll> Power ON

\

Status Display mode (Refer to -
7.1.5 Status Display Mode) -

\ 4

Auxiliary Function mode (Refer [[_

I
I

to 7.2 Applied Operation)

\

User Constant Setting mode (Refer to 7.1.6 [I:I I_’ I—l I_’]

Operation in User Constant Setting Mode)

\

Monitor mode (Refer to 7.1.7 [’ ” ’_l II—II I-']

Operation in Monitor Mode) I_ Ij I_I o I
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7.1.4.

Status Display Mode

In Status Display mode, bit data and codes are displayed to indicate the
status of the servo amplifier.

Selecting Status Display Mode

The digital operator goes into Status Display mode when the digital
operator is turned ON.

Data in Status Display Mode

Screen contents in Status Display mode are different for Speed, Torque,

and Position Control modes.

Speed and Torque Control Mode

Bit Data Code
A

Speed Coincidence* 4 A

Baseblock % I/_;::E I~ l:l

Control Power ON 1\
\ TGON

Power Ready

S
S

S

Speed Reference Input

Torque Reference Input

* This indicator is always lit when the XtraDrive is in Torque Control mode

The following tables list and explain the meanings of bit data and code
displays in Speed and Torque Control modes.

Bit Data and Meanings in Speed and Torque Control Mode

Bit Data Meaning

Control Power ON Lit when servo amplifier control power is ON.

Baseblock

Lit for baseblock.
Not lit when servo is ON.

Speed Coincidence the same as or less than the value set in Pn503.

Lit when the difference between motor speed and reference speed is

(The default value set in Pn503 is 10rpm).

/ITGON

Lit if motor speed exceeds preset value
Preset value: Set in Pn502. (Default setting is 20rpm).

Speed Reference Input

Lit if input speed reference exceeds preset value.
Specified value: Set in Pn502. (Default setting is 20rpm)

Torque Reference Input

Lit if input torque reference exceeds preset value.
Preset value: 10% rated torque is default setting

Power Ready

Lit when main power supply circuit is operating at normal level.
Not lit when power is OFF.

7-4



XtraDrive User Manual Chaptér Using the Panel Operator

Codes and Meanings in Speed and Torque Control Mode

Code Meaning
1|1 Baseblock
(]| Servo OFF (motor power OFF)
) Run

|y Servo ON (motor power ON)

0 i Forward Run Prohibited

10 CN1-42 (P-OT) is OFF. Refer to 5.1.2 Setting the Overtravel Limit Function.
L] Reverse Run Prohibited

o CN1-43 (N-OT) is OFF. Refer to 5.1.2 Setting the Overtravel Limit Function.

A
A

Alarm Status
3 Displays the alarm number. Refer to 9.2 Troubleshooting.

] )
N

Position Control Mode
BitRata Cqde

\(
1
Baseblock — /;-::\ I Il l

Positioning Completed __ 7

[ -— -—

Control Power ON \\

TGON

Reference Pulse Input Power Ready

Error Counter Clear Input

The following tables list and explain the meanings of bit data and code
displays in Position Control mode.

Bit Data and Meanings in Position Control Mode

Bit Data Meaning
Control Power ON Lit when servo amplifier control power is ON.
Baseblock Lit for baseblock.

Not lit when servo is ON.

Lit if error between position reference and actual motor position is
Positioning Completed below preset value.

Preset value: Set in PN500. (Default setting is 7 pulses).

ITGON Lit if motor speed exceeds preset value.

Preset value: Set in Pn502. (Default setting is 20rpm).

Reference Pulse Input Lit if reference pulse is input.

Error Counter Clear
Input

Lit when error counter clear signal is input.

Lit when the main power supply circuit is operating at normal level.

Power Ready Not lit when power is OFF.
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Codes and Meanings in Position Control Mode
Code Meaning
[T ] Baseblock
] ) Servo OFF (motor power OFF)
] Run
|y Servo ON (motor power ON)
| _|L] | Forward Run Prohibited
— | CN1-42 (P-OT) is OFF. Refer to 5.1.2 Setting the Overtravel Limit Function.
L) Reverse Run Prohibited
= CN1-43 (N-OT) is OFF. Refer to 5.1.2 Setting the Overtravel Limit Function.
n Y
H e Alarm Status
,:’, 1) Displays the alarm number. Refer to 9.2 Troubleshooting.
A=) =)

7.1.5.

Operation in Parameter Setting Mode

Functions can be selected or adjusted by setting parameters. There are
two types of parameters that can be set. One type requires value setting
and the other requires function selection. These two types use different

setting methods.

€ With value setting, a parameter is set to a value within the specified
range of the parameter.

€ With function selection, functions allocated to each digit of the
seven-segment LED panel indicator (five digits) can be selected.

Refer toAppendix D List of Parameters

Changing Parameter Value Settings

Parameter value settings can be used to change parameter data. Check
the permitted range of the parameterdppendix D List of Parameters
before changing the data.

The example below shows how to change parameter Pn507 from 100 to
85.

Example
1. Press théMODE/SET key to select the Parameter Setting mode.

o (i
[I—III_II_IIIJ

2. Press théeft or Right Arrow keys to select the digit and thip
Arrow or Down Arrow keys to set the parameter value. (Pn507 is
selected in this example.)
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3. Press th®ATA/SHIFT key for a minimum of one second to
display the current data for the parameter selected in step 2.

e N
U [ R ]

4. Press thé&Jp Arrow or Down Arrow key to change the value as
desired to “00085".

5. Press th®ATA/SHIFT key for a minimum of one second to save
the data. The display will flash.

—
—

—
—

N \N | /7 /
oz
ey
/ /7 1 N\

6. Press th®ATA/SHIFT key once more for a minimum of one
second to display the parameter number again.

) _ 17
I |1 _I| |

This has changed the setting of the parameter Pn507 from 100 to 85.

—
" —

Repeat steps 2 to 6 to change the setting again.
Note: Parameter numbers that are not defined are skipped during operator operations.

IMPORTANT

€ Press th©®ATA/SHIFT key for a maximum of one second to shift to a higher (left) digit.
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Function Selection Parameters

Function Selection Parameter Types

The following table shows the parameters for selecting servo amplifier

functions.
Cateqor Parameter Name Default | Important
gory Number Setting Note
Pn000 Function Selection Basic Switches 00DO0 (See 1)
PNOOL Funjcnon Selection Application 0000 (See 1)
. . Switches 1
Function Selection
Parameters . . —
PNO02 Furjctlon Selection Application 0000 (See 1)
Switches 2
PN003 Function Selection Application 0002 o
Switches 3
Pn10B Gain-related Application Switches 0000 (See 2)
Gain-related Parameters
Pn110 Online Autotuning Switches 0010 (See 2)
Position Control Position Control Reference
related Parameter Pn200 Selection Switches 0000 (See 1)
Pn50A Input Signal Selections 1 2100 (See 1)
Pn50B Input Signal Selections 2 6543 (See 1)
Pn50C Input Signal Selections 3 8888 (See 1)
Sequence-related Pn50D Input Signal Selections 4 8888 (See 1)
Parameters
Pn50E Output Signal Selections 1 3211 (See 1)
Pn50F Output Signal Selections 2 0000 (See 1)
Pn510 Output Signal Selections 3 0000 (See 1)

IMPORTANT

1. After changing these parameters, turn OFF the main circuit and control power supplies ar
turn them ON again to enable the new settings.
2. Changing bits Pn10B.1 and Pn110.0 require the same sequence described in note 1 (abg
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Parameter settings are displayed in two patterns as shown below.

Display Application

Display Format

Function selection [Ij
0

Hexadecimal display for each digit

e
] ] g

Parameter setting [I

[ [ A )

Decimal display in five digits

1 I_IJ

Since each digit in the function selection parameters has its own
meaning, the value can only be changed for each individual digit. Each
digit can only display a value within its own permitted range.

Display Definition for Function Selection Parameters

Each digit of the function selection parameters has a uniqgue meaning.

For example, the rightmost digit of parameter Pn00O is expressed as

“Pn000.0".

€ Each digit of the function selection parameters is defined as shown
below. The parameter displayed below shows how the digits in the
display are assigned.

[I_I, |

/

|

I1
I

~§
|

l
— §|

| —I_— 0 digit
1st digit
2nd digit
3rd digit
Distribution of Parameter Digits
Designation Meaning
Pn000.0 Indicates the value entered at the 0 digit of parameter
Pn000.
PNn000.1 Indicates the value entered at the 1 digit of parameter
Pn000.
Pn000.2 Indicates the value entered at the 2 digit of parameter
Pn000.
Pn000.3 Indicates the value entered at the 3 digit of parameter
Pn000.
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Changing Function Selection Parameter Settings
1. Press théMODE/SET key to select the Parameter Setting mode.

ol _rri
[: || :_,]

2. Press thé&Jp Arrow or Down Arrow key to select the parameter
number to be set. (Pn00O0 is selected in this example.)

3. Press th®ATA/SHIFT key for a minimum of one second to
display the current data for the selected parameter.

"
|

Digit to be set

!

N/
—rnrirnri
(AU I

/1\

4. Press th®ATA/SHIFT key to select the digit to be set.

Digit to be set

\l/
mlimiiniln
(l‘l. ][] I_J
7T\

5. Press th&Jp Arrow or Down Arrow key to select the value
defined as a function setting for the selected digit.

Digit to be set

N/

i onr
P i
/1\

Repeat the steps 4 and 5 above for changing the data as required.

6. Press th®ATA/SHIFT key for a minimum of one second to save
the data. The display will flash.

NN\ | /7

Al 17
[I_I, LI II_I]
/ /7 1 N\ N\



XtraDrive User Manual Chaptér Using the Panel Operator

7. Press th®ATA/SHIFT key once more for a minimum of one
second to return to the parameter number display.

ol [
&nuUu]

This has changed the 1 digit of parameter Pn00O0 to “1”.

7.1.6. Operation in Monitor Mode

The Monitor mode can be used for monitoring the reference values, 1/0
signal status, and servo amplifier internal status.

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 Un000 when the servomotor rotates at 1500rpm.

1. Press théMODE/SET key to select the Monitor mode.

I _ |
oo

2. Press thé&p Arrow or Down Arrow key to select the monitor
number to be displayed.

]

3. Press th®ATA/SHIFT key for a minimum of one second to
display the monitor number selected in step 2 above.

(I
I i

4. Press th®ATA/SHIFT key once more for a minimum of one
second to return to the monitor number display.

N mIIEITE]
I

This has changed the 1 digit of parameter Pn00O to “1”.

—

—

"

This completes the example procedure for displaying 1500; the contents
of monitor number Un000.
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Contents of Monitor Display

The following table shows contents of the monitor display.

Monitor . . .
Number Monitor Display Unit Comments

Un000 Actual motor speed rpm —

Un001 Input speed reference rpm (See note 3 below)

Un002 Internal torque reference % Value for rated torque

Un003 Rotation angle 1 pulses Number of pulses from the origin

Un004 Rotation angle 2 degree Angle (electrical angle) from the origin

Un005 Input signal monitor — (See note 1 below)

Un006 Output signal monitor — (See note 1 below)

Input reference pulse

un007 speed rpm (See note 4 below)

Un008 Error counter value reftarnei?ce Positional error (See note 4 below)

0,

Un009 Accumulated load rate % Value for the ra_lted torque as 100%
Displays effective torque in 10s cycle.
Value for the processable regenerative

0,

Un00A Regenerative load rate % power as 100% . .
Displays regenerative power consumption
in 10s cycle.

Value for the processable power when
Power consumed by DB dynamic brake is applied as 100%
unooB - % d e
resistance Displays DB power consumption in 10s
cycle.

Un0ooC Input reference pulse — In hexadecimal (See notes 2 and 4 below)

counter

Un00D Feedback pulse counter — In hexadecimal

Note: 1.Refer toSequence I/O Signal Monitor Display the next page.
2. Refer toReference Pulse/Feedback Pulse Counter Monitor Disptayage 7 - 22.
3. Displayed only in Speed Control mode.
4. Displayed only in Position Control mode.

7-12




XtraDrive User Manual

Chaptér Using the Panel Operator

Sequence I/O Signal Monitor Display

The following section describes the monitor display for sequence 1/0

signals.

Input Signal Monitor Display

[ AU AN AEEAN] I] Top: OFF ("H" level)
I{1 111 111 1|1 I ) Botom:ON ('L"level)
8 76 5 4 3 2 1 Number
LED Number Input Terminal Name Default Setting
1 SI0 (CN1-40) /S-ON
2 SI1 (CN1-41) /P-CON
3 SI2 (CN1-42) P-OT
4 SI3 (CN1-43) N-OT
5 Sl4 (CN1-44) /ALM-RST
6 SI5 (CN1-45) /P-CL
7 SI6 (CN1-46) IN-CL
8 (CN1-4) SEN

Note: Refer t05.3.3 Input Circuit Signal Allocatiofor details on input terminals.

Input signals are allocated as shown above and displayed on the panel
of the servo amplifier or the digital operator. They are indicated by the
ON/OFF status of the vertical parts of the seven-segment displays
located in top and bottom rows. (The horizontal segments are not used
here). These vertical segments turn ON or OFF relative to the state of
the corresponding input signals (ON for “L” level and OFF for “H”

level).

Examples

€ When /S-ON signal is ON (Servo ON at “L” signal)

g

|
|
8

N| ~——

21

€ When /S-ON signal is OFF

g

|
|
8

~N| —~—~

|
|
6

(620 B T

B ——

|
|
3

1

mr IJ
I 111 1113 |+« The bottom segment
6 5 4 3 of number 1 is lit

| 3¢ | «— The top segment
| of number 1 is lit
2

€ When P-OT signal operates (Operates at “H” signal)

TNz
LT
87 6 54321
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Output Signal Monitor Display

[ 1l il b I] Top: OFF ("H" level)
I I'{l 11 1|1 1) Bottom: ON ("L" level)
7654321 Number
LED Number Output Terminal Name Default Setting
1 (CN1-31, -32) ALM
2 SO1 (CN1-25, -26) /COIN or /V-CMP
3 SO2 (CN1-27, -28) /TGON
4 SO3 (CN1-29, -30) /S-RDY
5 (CN1-37) ALO1
6 (CN1-38) ALO2
7 (CN1-39) ALO3

Note: Refer t05.3.4 Output Circuit Signal Allocatidior details on output terminals.

Output signals are allocated as shown above and displayed on the panel
of the servo amplifier or the digital operator. They are indicated by the
ON/OFF status of the vertical parts of seven-segment displays located

in top and bottom rows. (The horizontal segments are not used here).
These vertical segments turn ON or OFF relative to the state of the
corresponding output signals (ON for “L” level and OFF for “H” level).

Example
€ When ALM signal operates (alarm at “H”)
| 11 Elﬂ <«— The top segment of

[I I egn
AR number 1 is lit.
7654321

7-14



XtraDrive User Manual Chaptér Using the Panel Operator

Reference Pulse/Feedback Pulse Counter Monitor Display

The monitor display of the reference pulse counter and feedback pulse
counter is expressed in 32-bit hexadecimal.

The display procedure is as follows:

1.
2.

3.

Press théIlODE/SET key to select the Monitor mode.

Press thé&Jp Arrow AND Down Arrow keys to select “Un00C” or
“Un00D”.

Press th®ATA/SHIFT key for a minimum of one second to
display the data for the monitor number selected in the step above.

1|
[”.IIII]

Press théJp Arrow or Down Arrow key to alternately display the
leftmost 16-bit data and rightmost 16-bit data.

[ I | 1 | e
[I_I, 1NN J hilg [I_, LI I_I]
Leftmost 16-bit Data Rightmost 16-bit Data

Press both thElp Arrow AND Down Arrow keys simultaneously
to clear the 32-bit counter data.

Press th®ATA/SHIFT key once more for at least one second to
return to the monitor number display.
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7.2. Applied Operation

This section describes how to apply basic operations, using the digital
operator, to run and adjust the motor. Read the description of the basic
operations irv.1 Basic Functionbefore proceeding to this section.

Parameters for applied operation can be set in the Auxiliary Function mode.
The following table shows the parameters in the Auxiliary Function mode.

PSLanTbe;rer Function Comments
Fn000 Alarm traceback data display —
Fn001 Rigidity setting during online auto-tuning (See note).
Fn002 JOG mode operation
Fn003 Zero-point search mode —
Fn004 (Reserved parameter)

Fn005 Parameter settings initialization
Fn006 Alarm traceback data clear
Fno07 Writing to EEPROM the inertia ratio data obtained from online
auto-tuning
Fn008 Absolute encoder multi-turn reset and encoder alarm reset.
Fn009 Automatic tuning of analog (speed, torque) reference offset
FnOOA Manual adjustment of speed reference offset (See note).
Fn0OB Manual adjustment of torque reference offset
Fn00OC Manual zero-adjustment of analog monitor output
FnOOD Manual gain-adjustment of analog monitor output
FnOOE Automatic offset-adjustment of motor current detection signal
FnOOF Manual offset-adjustment of motor current detection signal
Fn010 Password setting (protects from parameter changes)
Fno11 Motor models display —
Fn012 Software version display
Fnoi3 gihse’ldré?gel\rﬂ]uel:;%;r:nlgirgl(i:jre'zstting Value when a Multi-Turn Limit (See note).
Fn014 Clear of option unit detection results (See note).

Note: These parameters and those indicated as Pn are displayed as shown below if their write
protection is set (Fn010). Under these circumstances, these parameters cannot be changed. An “Error”
message is flashing while trying to change.

Ll ==~
Elrlrlalr)

—

flashing for one second.
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7.2.1.

Operation in Alarm Traceback Mode

The Alarm Traceback mode can display up to ten alarms that have
occurred, thus making it possible to check what kind of alarms have
been generated.

Alarm traceback data is not cleared on alarm reset or when the servo
amplifier power is turned OFF.

The data can be cleared using the special “clear alarm traceback mode.”
Refer t07.2.5 Clearing Alarm Traceback Datar details.

e

I AN
Alarm Sequence Number. ~ Alarm Code.
The higher a number - the ~ See table of
older the alarm data. alarms.

Checking Alarms

Follow the procedure below to determine which alarms have been
generated.

1. Press théMODE/SET key to select “Displaying alarm traceback
data (Fn000)” in the Auxiliary Function mode.

—( |11
{1 LIl

—_|

’-I] Alarm Traceback

I_I Display

2. Press th®ATA/SHIFT key for a minimum of one second to
display the alarm traceback data.

3. Press thé&Jp Arrow or Down Arrow key to scroll the alarm
sequence numbers up or down and display information on previous
alarms.

The higher the leftmost digit (alarm sequence number), the older the
alarm data.

For descriptions of each alarm code, refed.®Troubleshooting.

The following are operator-related alarms which are not recorded in the
traceback data.

Display Description

-
-

=
—_
_l

I Digital operator transmission error 1

—
—

l:
L
" —
—_

II Digital operator transmission error 2

"’ -— "—I’ - - No error detected.

Note: Alarm traceback data is not updated when the same alarm occurs repeatedly.
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7.2.2. JOG Operation

CAUTION

€ Forward Run Prohibited (/P-OT) and Reverse Run Prohibited (/N-OT) signals are not
effective during JOG operations using parameter Fn002.

Operation from the digital operator allows the servo amplifier to run the
motor. This allows checking the motor’s rotation direction and speed
setting rapidly during machine setup and testing, saving the time and
trouble of connecting to a host controller.

For the motor speed setting procedure, ref@.1b Operation in
Parameter Setting Modend5.3.2 JOG Speed.

XtraDrive

Panel
Operation

e

SN NN

IS
‘~ .
e
=]
el
5

N

N

—)

FEEES NS
ool
gz

&

(I
zn p =
=TT =T,

<<c gm0
© L&JL&”
-

The operating procedure using the digital operator is described on the
following pages.

1. Press théM1ODE/SET key to select Fn002 in the Auxiliary
Function mode.

— I =
[:- ML L] ]

—sl

2. Press th®ATA/SHIFT key for a minimum of one second to select
the Panel Operator Operation mode. Operation is now possible using
the panel operator.

_ |
GHE

—
__
" —
- |
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3. Press théIODE/SET key to set the servo to ON (with motor
power turned ON).
I
i

- |
L

—

I

4. Press thé&Jp Arrow or Down Arrow key to operate the motor. The
motor keeps operating while the key is pressed.

Motor Forward Motor Reverse
Rotation Rotation

5. Press théODE/SET key to set the servo to OFF state (with motor
power turned OFF). Alternatively, press DATA/SHIFT key for
a minimum of one second to set the servo to OFF state.

6. Press th®ATA/SHIFT key for a minimum of one second, and the
display will revert to Fn002 in the Auxiliary Function mode.

- I~ 1
[I I ]
This ends JOG operation under panel operator control.

The motor speed for operation under digital operator control can be
changed with the following parameter:

"
—_|

Parameter Signal Setting (rpm) Application
Pn304 Jog Speed Default Setting: 500 Speed Control

Note: The rotation direction of the servomotor depends on the setting of parameter Pn000.0 “Rotation
Direction.” The above example shows a case where Pn000.0 is set to “0” as a default setting.

7-19



XtraDrive User Manual

Chaptér Using the Panel Operator

7.2.3.

Automatic Adjustment of Speed and Torque Reference
Offset

When speed and torque control are used, the motor may rotate slowly
even when 0V is specified as the analog reference voltage. This occurs
when the host controller or external circuit has a small offset (measured
in mV) in the reference voltage.

The Automatic Reference Offset Adjustment mode automatically
measures the offset and adjusts the reference voltage. It adjusts both the
speed and torque references.

The following diagram illustrates the automatic adjustment of an offset
in the reference voltage by the servo amplifier.

wltage

Reference

Offset g
P Reference R Offset corrected
woltage s~ b

. by XtraDrive
/ Offset adjustment ‘

> g
L4
Reference speed e
L4
or torque R

Reference speed
or torque

After completion of the automatic offset adjustment, the new offset
value is stored in the servo amplifier.

The offset value can be checked in the Speed Reference Offset Manual
Adjustment mode. Refer 2.4 Manual Adjustment of the Speed and
Torque Reference Offderr details.

The Automatic Reference Offset Adjustment mode cannot be used to
set error pulses to zero for a stopped servo amplifier when a position
loop is formed with a host controller. In such cases, use the Manual
Reference Offset Adjustment mode. Refer .4 Manual Adjustment

of the Speed and Torque Reference Offsatetails

The zero-clamp speed control function is available to force the motor to
stop while the zero speed reference is given. Refedt8 Using the
Zero Clamp Function.

IMPORTANT

state.

€ Automatic adjustment of the speed/torque reference offset must be performed in the ser

o OFF
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Follow this procedure to automatically adjust the speed/torque reference

offset.

1.
external circuit.

OV Speed or

Input the (intended) OV reference voltage from the host controller or

Senvomotor

Torque

Reference
Host

Controller

Senvo OFF

—O.

Slow Rotation

(Senvo ON)

XraDrive

Press thdODE/SET key to select the Auxiliary Function mode.

—

I
Ll

E

|
I

"1

—

I-IJ
I

Fn009.

Press théJp Arrow or Down Arrow key to select the parameter

Il

" —
—
I

E

3
!

Press th®ATA/SHIFT key for a minimum of one second, and the

display will be as shown below.

C

-

I

]

o)

Press théfODE/SET key, and the following display will flash for

one second. The reference offset will be automatically adjusted.

Flashing for
one second
e —

I

_
I

[ E)

Press th®ATA/SHIFT key fo

I

—

I

—

|

[I_ I_IJ

r a minimum of one second to return

to the Auxiliary Function mode display.

|
I

—

7l
I

— —
—

1)

E

3
_

This completes the automatic sp
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7.2.4.

Offset Setting
Range

Offset Units \4

Manual Adjustment of Speed and Torque Reference
Offset

Manual speed/torque reference offset adjustment is useful in the
following situations:

€ If a position loop is formed with a host controller and the error
zeroed-out when the motor was stopped in servo lock (zero
reference)

€ To deliberately set the offset to a specific value

This mode can also be used to check the data set in the Automatic
Reference Offset Adjustment mode.

In principle, this mode operates in the same way as the Automatic
Reference Offset Adjustment mode, except that the offset value is
directly input during the adjustment. The offset value can be set in the
speed reference or torque reference. The offset setting range and setting
units are as follows:

Reference Speed or Reference Torque

» Analog Input Voltage

Offset Setting Range Offset Setting Range

Speed Reference:—1023 to+1023 Speed Reference:0.46mV/LSB
(—9999 to+9999)* (0.058mV/LSB)*

Torque Reference:—128 to+127 Torque Reference:14.7mV/LSB

* Values in parentheses are for the SGDM—DA, ahd SGDM—OD (Version 0006
or later).
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Follow the procedure below to manually adjust the speed reference
offset.

1. Press thODE/SET key to select the Auxiliary Function mode.

cl_lr[
[I_ M| I_IJ

2. Press théJp Arrow or Down Arrow key to select the parameter

FnOOA.
— 1
[:- || :-:]

3. Press th®ATA/SHIFT key for a minimum of one second, and the
display will be as shown below. The manual adjustment mode for
the speed reference offset will be entered.

- cCaf —f
[. 1l l_l]

4. Turn ON the Servo ON (/S-ON) signal. The display will be as
shown below.

"

"

‘I

SREEE

5. Press th®ATA/SHIFT key for less than one second to display the
speed reference offset value.

—

6. Press th&Jp Arrow or Down Arrow key to adjust the offset value
(adjustment of the speed reference offset).

7. Press th®ATA/SHIFT key for less than one second to return to
the display shown in step 4 above .

8. Press th®ATA/SHIFT key to return to the Auxiliary Function
mode display.

Cl 1o
[I_ i I_I]

This completes the manual speed reference offset adjustment.

—
—_|
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Manual Adjustment of Torque Reference Offset

Follow the procedure below to manually adjust the torque reference

offset.

1. Press théMODE/SET key to select the Auxiliary Function mode.

L

71
I

—

|
I

I
[

Press thé&Jp Arrow or Down Arrow key to select the parameter

71l

71

I

|

—

Press théilODE/SET key for a minimum of one second, and the

display will be as shown below. The manual adjustment mode for
the torque reference offset will be entered.

_

S

3
|

Turn ON the Servo ON (/S-ON) signal. The display will be as

—

I

3
|

Press th®ATA/SHIFT key for less than one second to display the
torque reference offset value.

I
I

"
-

—

N
I

—

Press théJp Arrow or Down Arrow key to adjust the offset value

(Adjustment of torque reference offset).

Press th®ATA/SHIFT key for less than one second, and the

display will be as shown in step 4 above.

2.
FnOOB.
—
|
3.
4.
shown below.
5.
6.
7.
8.

mode.

Press thd®ATA/SHIFT key to return to the Auxiliary Function

F

1l

71

‘
|

_
b)

This completes the manual torque reference offset adjustment.
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7.2.5. Clearing Alarm Traceback Data

This procedure clears the alarm history, which stores alarms generated
in the servo amplifier. After clearing, each alarm in the alarm history is
set to A.- -, which is not an alarm code. Refer.&a1 Operation in

Alarm Traceback Modor detalils.

Follow the procedure below to clear the alarm traceback data.
1. Press théMODE/SET key to select the Auxiliary Function mode.

— I
[I_ ()] I_I]
2. Press thé&p Arrow or Down Arrow key to select the parameter
FnOOG.
— N
[: i l:l]

3. Press th®ATA/SHIFT key for a minimum of one second, and the
display will be as shown below.

[l | =
[I_I I_I_IJ

4. Press théIODE/SET key to clear the alarm traceback data. The
following display will flash for one second, and after the alarm
traceback data is cleared, the display will return to show as above in
step 3.

1 ) oesecons (1] _[ [ 1
[ alo|s I_J—»d clrlo L] e

J

5. Press th®ATA/SHIFT key for a minimum of one second to return
to the parameter code display.

Lz
[:- ML I_I]

This completes the alarm traceback data clearing procedure.

—_
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7.2.6.

Checking the Motor Model

Set the parameter Fn011 to select the Motor Model Check mode. This
mode is used for motor maintenance and can also be used to check the
special (Y-specification) codes of the servo amplifiers.

Follow the procedure below to check the motor model.
1. Press thdODE/SET key to select the Auxiliary Function mode.

cl _[A[
[:‘ ML I_IJ

2. Press thé&Jp Arrow or Down Arrow key to select the parameter

Fno11.
IJ
J

3. Press th®ATA/SHIFT key for a minimum of one second to
display the servomotor model and voltage code.

— —

I
I
§§|
— —

"1

—rn nrnri
[ ) A
)
Vo‘I{age M‘gdel
Voltage Servomotor Model
Code Voltage Code Servomotor Model
00 100Vac or 140Vpc 00 |SGMAH
01 200V ac or 280Vpc 01 |SGMPH
02 400Vac or 560Vpc 02 |SGMSH

03 |SGMGH- A (1500rpm)
04 [SGMGH- B (1000rpm)
05 | SAGMDH

06 | SGMUH

4. Press thélODE/SET key to display the Servomotor capacity.

(I:I nrin i I_I} Capacity: Displayed value x10 (W)
Il |

| , | || Inthis example, the capacity is 100W.

—
—

7-26



XtraDrive User Manual Chaptér Using the Panel Operator

5. Press théIODE/SET key, and the encoder type and resolution
code will be displayed.

Cinr 3
| -
Encoder typg Encoderresolution

Encoder Type Encoder Resolution
Code Voltage Code Resolution
00 |Incremental Encoder 13 13 bits
01 |Absolute Encoder 16 16 bits
17 17 bits
20 Reserved

6. Press thtMODE/SET key to display the servo amplifier’s special
(Y-specification) code.

[’ ’|I’ | Ij I—IJ This example shows specification

AN I’[_ | | "Y10" (indicated in decimal).

7. Press th®ATA/SHIFT key to return to the Auxiliary Function
mode display.
Pressing th®ATA/SHIFT key after the above displays in steps 3
to 5 will also return to the Auxiliary Function mode display.

(] 1] 1
[I—I-II IJ

This completes the motor type checking procedure.

‘s

7.2.7. Checking the Software Version

Set Fn012 to select the Software Version Check mode. This mode is
used for motor maintenance.

Follow the procedure below to check the software version.
1. Select the parameter Fn012.

2. Press th®ATA/SHIFT key for a minimum of one second to
display the servo amplifier software version.

_|r |
[I.I J
G

J

Software
Version

|
J

‘—
‘*

N
_|

§§
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3. Press théIODE/SET key to display the encoder software version.

—ynrfrf oo
[ A U T
N _J

Software
| Version

4. Press th®ATA/SHIFT key for a minimum of one second to return
to the parameter code display.

cCl Il 112
[I—I_II_I II_]

7.2.8. Origin Search Mode

CAUTION

€ Forward run prohibited (/P-OT) and reverse run prohibited (/N-OT) signals are not effegtive
during jog operations using parameter Fn003.

The Origin Search mode is designed to position the origin pulse
position of the encoder and to clamp at the position. This mode is used
when the motor shaft needs to be aligned to the machine. Execute the
origin search without connecting the couplings.

The speed for executing the origin search is 60rpm.

I5: '
For aligning the motor _T @

shaft with the machine.
Mechanical origin

The following conditions must be met to perform the origin search
operation.
€ If the Servo-ON input signal (/S-ON) is ON, turn it OFF.

€ Release the Servo-ON signal mask when the parameter Pn50A.1 is
set to 7, and the servo has been set to be always ON.
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Follow the procedure below to execute the origin search.
1. Press théMODE/SET key to select the Auxiliary Function mode.

E

Il

—

=
_

—

—

—

N
I

2. Press th&p Arrow or Down Arrow key to select the parameter

Fn0O3.

E

I

I
Ll

"1
I

=)

3. Press th®ATA/SHIFT key for a minimum of one second, and the
display will be as shown below.

-

|
[

-}

4. Press th®SPL/SET key, and the display will change as shown
below. Now it is ready for executing the origin search.

.

|
[

|

[

-}

5. Hold downUp Arrow or Down Arrow key to execute the origin

search. When the parameter is set to Pn000.0 = 0 (default), pressing
theUp Arrow key will rotate the motor in forward direction.

Pressing th®own Arrow key will rotate the motor in reverse
direction. When the parameter is set to Pn000.0 = 1, the rotation of
the motor is reversed.

LI-[C

|
-

-}

UP: Forward

 —
DOWN: Reverse

g

-}

Keeps flashing
until origin search
is completed.

6. Press th®ATA/SHIFT key for a minimum of one second to return

to the Auxiliary Function mode display.

This completes the origin search operation.

L

7l
I

—

11
L
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7.2.9. Initializing Parameter Settings

This function is used to reset all parameters to the default settings
(standard factory settings).

IMPORTANT

€ Initialize the parameter settings with the servo OFF.
€ After performing the procedure, cycle the power to reset all the parameters to the defaul
settings.

Follow the procedure below to initialize parameter settings.
1. Press théMODE/SET key to select the Auxiliary Function mode.

— 1N
[:- || :_:]

2. Press thé&p Arrow or Down Arrow key to select parameter Fn005.

| _|rnrnc
[ L] [ )

3. Press th®ATA/SHIFT key for a minimum of one second, and the
display will be as shown below.

| I
GHENE

4. Press thé¢fODE/SET key, and the display will be as shown below.
The parameters will be initialized.

-

—

— —
" e

— —

Bl A TE) s — e
_’ ’: ashing for —_ = I_
[ '_ | I:' I_l '_ J Ell’le gegofﬁd [,I—l. l' ’_l ll '- ]

5. Press th®ATA/SHIFT key for a minimum of one second to return
to the Auxiliary Function mode display.

(=
[I- I[N _I]

This completes the initialization of parameter settings.

Note: Parameters will not be initialized by pressing Bl &PL/SET or MODE/SET key with the serv®N.
Turn the powe©OFF and then baclON after initialization.
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7.2.10. Manual Zero Adjustment and Gain Adjustment of
Analog Monitor Output

Motor speed, torque reference, and position error can be monitored
through the analog monitor output. Refeb6t6 Analog Monitor

Use the manual zero adjustment function to compensate for the output
voltage drift or the zero point drift caused by noise entering the monitor
system. The gain adjustment function can be changed to match the
sensitivity of the measuring system.

Monitor Output Voltage

A

Gain Adjustment

v

/Zero Adjustment

Setting Unit
Zero Setting Range: £2V —17mV/LSB
Cain Setting Range: 50 to 150% - 0.4%/LSB

Note: The output voltage of the analog monitor is +8V. The output voltage polarity will be reversed if +8V is
exceeded.

Manual Zero Adjustment of Analog Monitor Output

Follow the procedure below to execute the manual zero adjustment of
analog monitor output.

1. Press théMODE/SET key to select the Auxiliary Function mode.

cl_[lr[
[I_ || L :]

2. Press théJp Arrow or Down Arrow key to select the parameter

FnOOC.
— i r
[I_ M| I_J

—

I
—
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3. Press th®ATA/SHIFT key for a minimum of one second, and the
display will be as shown below.

(ClAl |3l

4. Press thé¢1ODE/SET key. Each time tht1ODE/SET key is
pressed, the monitor output will toggle between the displays for the

two channels shown below.

— MODE/SET key /=
I | | | 1
Ln: ﬂ &hL_d

- Displayed
alternately

5. Press th®ATA/SHIFT key for less than one second, and the
analog monitor gain parameter will be displayed. Pressing the
DATA/SHIFT key again for less than one second will return to the

display shown in steps 3 or 4 above.

Data displa;
[ SN
[’— |I—, I: bl lj} Displayed ( |I—, I—, I—, l—’]
alternately

6. Press thé&Jp Arrow or Down Arrow key to perform zero
adjustment of the analog monitor output.

Data setting change

N 1| —, I
[ |IIIII_II} [_ll_ll_ll_l IIJ

—
-

7. When zero adjustment has been completed for the two channels,
press thddATA/SHIFT key for a minimum of one second to return
to the Auxiliary Function mode display.

1Al
[I—I_II II_]

This completes the manual zero adjustment of the analog monitor
output.

§§

“
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Manual Gain Adjustment of Analog Monitor Output

Follow the procedure below to execute the manual gain adjustment of

analog monitor output.

1. Press théMODE/SET key to select the Auxiliary Function mode.

G

]
=

‘5
§§

N
_|

I-IJ
I

. Press th&p Arrow or Down Arrow key to select parameter FnOOD.

I |

[: m |0

. Press th®ATA/SHIFT key for at least one second, and the display
will be as shown below.

-] | I~
iy e
. Press thiMODE/SET key. Each time thmMODE/SET key is

pressed, the monitor output will toggle between the displays for the
two channels shown below.

‘—
-§

§§

’_ I I I— MODE/SET key '_ , _' ’_
[I— Ij ’ — l—'] Displayed [l— Ij I: — I—'J
alternately

. Press th®©ATA/SHIFT key for less than one second, and the
analog monitor gain parameter will be displayed. Pressing the
DATA/SHIFT key again for less than one second will return to the
display shown in steps 3 or 4 above.

’_ ’ —I I_ DATA/SHIFT key '_’ l;iz;di’sia'y I—I
(’— |,_' ’: — ’—I) Displayed ( |'—’ '—, ’—, ’—')
alternately

. Press th&Jp Arrow or Down Arrow key to adjust the gain for the

analog monitor output.
NN _—, I~ I~
[ [ [ ] I_J [ LI l]

. When gain adjustment has been completed for the two channels,
press thdATA/SHIFT key for a minimum of one second to return
to the Auxiliary Function mode display.

[l =
[I—I—II II_J

Data setting change

I
I

5—

‘s

This completes the manual gain adjustment of the analog monitor
output.

7-33



XtraDrive User Manual Chaptér Using the Panel Operator

7.2.11. Adjusting the Motor Current Detection Offset

Motor current detection offset adjustment is performed at Yaskawa
before shipping. Normally, the user does not need to perform this
adjustment. Make this adjustment only if highly accurate adjustment is
required to reduce torque ripple caused by current offset.

CAUTION

€ If this function, particularly manual adjustment, is executed carelessly, it may degrade
the performance of the servo drive.

The following sections describe automatic and manual adjustment of
the current detection offset.

Automatic Adjustment of the Motor Current Detection
Offset

IMPORTANT

€ Automatic adjustment is possible only with power supply to the main circuits ON and
with the servo OFF.

Use the following procedure to perform automatic adjustment of the
current detection offset.

1. Press théMODE/SET key to select the Auxiliary Function mode.

cl [
[: | _II_IJ

2. Press th&p Arrow or Down Arrow key to select the parameter

FnOOE.
I—| — -
[l‘ I | I_]

3. Press th®ATA/SHIFT key for a minimum of one second, and the
display will be as shown below.

[Il_— ] _ I:I]

4. Press théfODE/SET key. The display will change as shown
below, and the offset will be automatically adjusted.

_’ I: lashingfor __ I—
[ l_ ] I:' I_' '_ J Enese(?ond [’_ N '— '—lJ

— —
"

—
-

—
_
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5. Press th®ATA/SHIFT key for a minimum of one second to return
to the Auxiliary Function mode display.

Al
[I | _II_J

This completes the automatic adjustment of the motor current detection
offset.

— —
"

Manually Adjusting the Motor Current Detection Offset

Follow the procedure below to manually adjust the current detection

offset.
IMPORTANT

€ When making manual adjustments, run the motor at a speed of approximately 100rpm,
and adjust the Motor Current Detection Offset until the torque ripple, observed with the
analog monitor, is minimized. (Refer toSection 6.5 Analog Monitor.)
Adjust the U-phase and V-phase offsets alternately several times until these offsets are
well balanced

1. Press théMODE/SET key to select the Auxiliary Function mode.

cl_[r[
[I- M| I_IJ

2. Press th&p Arrow or Down Arrow key to select the parameter
FnOOF.

—_

—

Cl [l
[I- || ]

3. Press th®ATA/SHIFT key for a minimum of one second, and the
display will be as shown below.

I~ | -
[r_ il 1] I_J

4. Press théIlODE/SET key to switch between U-phase (Cul_0) and
V-phase (Cu2_0) current detection offset adjustment mode.

l_ MODE/SET key '— _'
[l— |l—l — ,:’J Displays ’— I—I ,:

alternately

_lo)

— —
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5. Press th®ATA/SHIFT key for less than one second to display the
current detection data. Press D&RTA/SHIFT key again for less
than one second, and the display will return to show as in step 3 or 4

above.
I_ _I DATA/SHIFT key I_' D;lti(;is;)lin I—I
[I— |’—I I: — ,:'] Displays [ |I—’ I—I I—' I—')
alternately

6. Press th&Jp Arrow or Down Arrow key to adjust the offset.
Carefully adjust the offset while monitoring the torque reference
monitor signal.

Data setting change
nreirne ——, (e
I Ly 1

7. When the current offset adjustment has been completed for the U-
phase (Cul_0) and V-phase (Cu2_0), pres®HEA/SHIFT key
to return to the Auxiliary Function mode display.

cCl [l =
[I | _II]

This completes the manual adjustment of the motor current detection
offset.

— —
" e

7.2.12. Write Protection Setting

The write protection setting is used to prevent careless changes of
parameters. Pn parameters and some of the Fn  parameters
become write protected by setting the parameter Fn010.

Password setting values are as follows:

€ "0000”: Write enabled (releases write protected mode.)
€ "0001”: Write prohibited (parameters become write protected at the
next power ON.)

Follow the procedure below to set the write protection feature.
1. Press théMODE/SET key to select the Auxiliary Function mode.
2. Press thé&Jp Arrow or Down Arrow key to select the parameter

Fn010.
— I~ I~
[I— )I_ I_I]

— —
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3. Press th®ATA/SHIFT key for a minimum of one second, and the
display will be as shown below.

e
I

4. Input the value (0001) and press M®DE/SET key. The display
will change as shown below and the write protection will be
established.

_I I: Flashing for —_— ~ ’_I ’—’ '—' ’
[ a|o|m ,_Joneseé*ond [I_',I 1L J

|
—

I

5. Press th®ATA/SHIFT key for a minimum of one second to return
to the Auxiliary Function mode display.

—{ -
[I I

This completes the procedure for setting the write protection. The new
password setting will be valid after the next power OFF/ON cycle.

I

J
— —
I
§§|

7.2.13. Clearing the Option Unit Detection Alarm

Alarm A.E7 (option unit detection failure) occurs the first time that the
XtraDrive servo amplifier is turned ON after disconnecting an option
board.

IMPORTANT

€ Initialize the parameter settings with the servo OFF.
After performing the procedure, cycle the power to reset all parameters to the default settings.
€ Because the parameter has been set for the XtraDrive connected to an option board,
be sure to adjust the setting or initialize the parameter value (Fn005 of the Auxiliary Fungtion
mode) to meet the current system needs.

ah
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Use the following procedure to initialize parameter settings.
1. Press théMODE/SET key to select the Auxiliary Function mode.

Zl_|rnrir
|
2. Select the parameter Fn014.
Press théeft Arrow or Right Arrow key to select the digit.

‘\

‘\

Press thé&Jp Arrow or Down Arrow key to change the value.

| _{rf o
[r H| L] J

3. Press th®ATA/SHIFT key for a minimum of one second, and the
display will be as shown below.

| m
[I_I lix II_J

4. Press théfODE/SET key, and the display will be as shown below.
The parameters will be initialized.

Al Al s —— ae
r —\ Flashing for

N _ _ || oresecond | (1R
===y —»{CI il I_J

5. Press th®ATA/SHIFT key for a minimum of one second to return
to the Auxiliary Function mode display.

— I
GEEEE

This completes the initialization of parameter settings.
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Ratings, Specifications and Dimensional
Drawings

This chapter provides the ratings, torque-speed characteristics diagrams, and
dimensional drawings of the XtraDrive series servo drives.

8.1. Ratings and SPeCifiCatiONS..........cciiiiiiieeeeeiei e e e e e e e e, 8-2
8.2.  Single-phase 200V XtraDrive and Motors Combinations...........ccccc..uuu.... 8-6
8.3. Three-phase 200V XtraDrive and Motor Combinations ................c.c..uveee. 8-7
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8.1. Ratings and Specifications
The following table shows ratings and specifications for the XtraDrive servo
amplifier to use in selecting the appropriate servo amplifier.
" XtraDrive Ratings and Specifications

The table’s input current rates are at the lower range of the voltage
specifications.

XtraDrive Model XD- P3| P5| 01|02 |04 |05 |08 |10 | 15 | 20 | 30

SGMAHE A A3 | A5 |01 |02 |04 | — o8| — | —|—|—
> | SGMPH: A — | —]o1|o2|oa|—|o8|—|15|—|—
o
o

5| Q([sememA | | [ | B
g (1500rpm) 05 09 | 13 | 20 | 30
e SGMSHE A - - -] - =| =] —1]10 ] 15 | 20 | 30
(<]
° SGMAHED SN (R R N Y NP N A B Y%
Q
8 02
= SGMPH: D — | == —|—|oal— 10|15 —|—
o
S| >
<1 8 |SGMGH:D — | -] =] —=| —]o05 | —]o09| 13| 2|30
)
SGMSH: D — | -] =] =]l —=|—=|—=1|120|15 |2 | 30
SGMUHE D — -] =] =]l =|=|—=]10|15| — | 30

Maximum Applicable
Servomotor Capacity 0.03/005|0.2| 02 |0.4|045|0.75| 10| 15| 20| 3.0
[kw

Continuous
Output Current 0.441064]091| 21|28 | 38 |57 |76 |11.6|185|24.8
[Arms]]
Maximum Output
Current 1.3 |20 |2.8| 65 |8.5|11.0|139]| 17 28 42 56
[Arms]
Continuous
Output Current — — — — — 1.9 — | 35|54 |84 |119
[Arms]
Maximum
Output Current — — — — — 55| — | 85 14 20 28
[Arms]

200V

Basic Specifications

400V
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XtraDrive Ratings and Specifications (continued)

XtraDrive Model XD- 01 02 04 05 08 10 15 20 30
3
7: Main 200V | Single/Three-phase 200 to 230Vac +10 to -15%, 50/60Hz *
o
@ | Circuit
- 400V | Three-phase. 380 to 480Vac +10 to -15%, 50/60Hz
[}
=
o i - -159
9_.' il 200V | For Single-phase 200 to 230.5Vc +10 to -15%, 50/60Hz
= -
g | CIreutl 4oov | 24ve £15%, 0.7A
Control Method Single or three-phase full-wave rectification IGBT-PWM (sine wave driven)
§ Feedback Serial encoder: 13- (incremental only), 16-, or 17-bit (incremental/absolute).
S Ambient/Storage |0 to +55°C/-20 to +85°C (When enclosed, internal temperatures must not
"é g Temperature ** exceed this range.)
& % Amb!ent/Storage 90% relative humidity or less (with no condensation)
o S H_umlqny
7 O V|br_at|on/Shock 4.9 m/s®/19.6 m/s>
] Resistance
Configuration Base mounted (Rack mounted optional).
XtraDrive Model XD-| 01 02 04 05 08 10 15 20 30
@ 1.1 i
T 0.8 (2.43)
=73 |For20v (1.76) [ 08 17
So (1.76) | 1.1 (8.75) 2.8 3.8
o —
= . o (2.43) 1.7 . 1.7 (6.17) (8.38)
N L (3.75) (3.75)

* Supply voltage must not eged 230V +10% (253V). A step-down transformer is required if the voltage exceeds
these values.

**Use the servo amplifier within the ambient temperature range. When enclasedainemperatures must not
exceed the specified range.



XtraDrive User Manual Chapt@r Ratings, Specifications and Dimensional Drawings

XtraDrive Ratings and Specifications (continued)

XtraDrive Model XD- P3| P5]|01 |02 |04 |05 |08 |10 | 15| 20 | 30

1:5000 (The lowest speed of the speed control range is the point just

et LNl IREngE before the motor stops under full-load condition.)

® Load Regulation |0 to 100% load: 0.01% maximum (at rated speed)
c
-9 Voltage
(] [FRe=] 045 00
g 8_‘—3" Regulation Rated Voltage £10%: 0% (at rated speed)
o 0n >
s o) Temperature om. o
kS o Regulation 25 + 25°C: £0.1% max. (at rated speed)
& | Frequency Characteristics 400Hz (at J. = Jw)
Torque Control Tolerance +20
@ (Repeatability) -
[}
;3 Soft Start Time Setting 0 to 10s (Can be set individually for acceleration and deceleration)
© @ +6Vpc (Variable setting range: +2 to +10Vpc ) at rated torque (positive
= & Reference ) s ; .
c = " torque reference with positive reference), input voltage: £12V
o) > Voltage .
(@) 5 (maximum).
s | B3
<3 @ = |Input Impedance About 14Kk!
Sl %
= g Circuit Time .
@ 0 Constant
= +3Vpc (Variable setting range: +1 to +10Vpc ) at rated torque (positive
ol c Reference h - : )
0| o @ o torque reference with positive reference), input voltage: +12V
Bl @8 Voltage .
Ses (maximum)
— o ?
a8l 568 Input Impedance About 14k!
£+ =
Circuit Time
Constant About 47us
2 Rotathn DIESIE With P control signal
2 = Selection
T o<
5 5;—% With forward/reverse current limit signal (speed 1 to 3 selection),
© o |Speed Selection servomotor stops or another control method is used when both are
OFF.
. | Bias Setting 0 to 450rpm (setting resolution: 1rpm)
©
€ | Feed Forward Compensation |0 to 100% (setting resolution: 1%)
o
t e . .
% & ngtlitrl]gnlng CompErEe it 0 to 250 reference units (setting resolution: 1 reference unit)
(E__’ Tvpe Sign + pulse train, 90° phase difference 2-phase pulse (A phase + B
£ § ° yp phase), or CCW + CW pulse train
o
(é % % § Form Line driver (+5V level), open collector (+5V or +12V level)
C o
[oRINS)) I}
== @ . . .
'g @ Frequency 500/200kpps maximum (line driver/open collector).
o =
E Control Signal Clear Signal (input pulse form identical to reference pulse)

Built-in Open-Collector Power

| bt _
Supply*** +12V (1k! built-in resistor)

* Speed regulation is defined as follows:

The motor speed may change due to voltage variations or amplifier drift and changeegsipg resistance due

to temperature variation. The ratio of speed changes to the rated speed represents speed regulation due to voltage
and temperature variations.

** Forward is clockwise viewed from the non-load side of the servomotor, (countercloeievigsl from the

load and shaft end).

***The built-in open collector power supply is not electrically isolated from the control circuit in the serlifienmp
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XtraDrive Ratings and Specifications (continued)

XtraDrive Model XD- P3 | P5 | 01 | 02 | 04 | O5 | 08 10 15 20 | 30
c
;S e A -, B -, C - phase line driver
§ S - phase line driver (only with an absolute encoder)
Frequency
Dividing Ratio Any
K%)
& = Servo ON, P control (or Control Mode switching, forward/reverse motor
.5—)” & | Signal allocation | rotation by internal speed setting, zero clamping, reference pulse prohibited),
o & | can be modified |forward run prohibited (P-OT), reverse run prohibited (N-OT), alarm reset,
=& forward current limit, and reverse current limit (or internal speed selection)
@ | Fixed Output Servo alarm, 3-bit alarm codes.
c
s . . Positioning completed (speed coincidence), during servomotor rotation, servo
o | Signal allocation - o . N .
3 | can be modified ready, during current limiting, during speed limiting, brake released, warning,

selecting three of the NEAR signals.

Internal Functions

Dynamic Brake

Operated at main power OFF, servo alarm, servo OFF, or overtravel.

Regeneration

External regenerative resistor. | Built-in.

Overtravel Stop

Dynamic brake stops at P-OT or N-OT, deceleration to a stop, or free run to a
stop.

Electronic Gear

0.01 A/B 100

Overcurrent, overvoltage, low voltage, overload, regeneration error, main

Protection circuit voltage error, heat sink overheated, no power supply, overflow,
overspeed, encoder error, overrun, CPU error, parameter error, etc.

LED Display Charge, Power, five 7-segment LEDs (built-in digital operator functions)
Analog monitor connector built in for monitoring speed, torque and other
reference signals.

aggigzilog Speed: 1V/1000rpm

9 Torque: 1V/rated torque
Pulses remaining: 0.05V/reference unit or 0.05V/100 reference units
Connected Digital operator (hand-held model), RS-422A port such as for a personal
Devices computer (RS-232C ports under certain conditions)
1:N
(2] = -

.5 Communications Up to N = 14 for RS-422A ports

E R

2 Foily lliEes Set with parameters.

S | Setting
E Status display, parameter setting, monitor display, alarm trace-back display,

8 Functions JOG and auto-tuning operations, speed, torque reference signal, and other
drawing functions
Reverse rotation connection, origin search, automatic servomotor ID, DC

Others . X ?
reactor connection terminal for high power supply frequency control*




XtraDrive User Manual Chapt@r Ratings, Specifications and Dimensional Drawings

8.2. Single-phase 200V XtraDrive and Motors Combinations

XtraDrive Model XD- pP3-** P5-** 01-** 02-** 04-** 08-**
o & |Model SGMAK- A3A ABA 01A 02A 04A 08A
505
~— f5
% %’_ é Capacity (KW) 0.03 0.05 0.1 0.2 0.4 0.75
ngE | 26
-% g— <& | Motor Speed (Rpm) Rated 3000/maximum 5000
2 § Applicable Encoder YASKAWA serial or incremental A quad B or absolute encoder.
<§( g pp DIFFERENT incremental A quad B encoders
o _§ Continuous Output CurrentAms | 0.44 0.64 0.91 2.1 2.8 4.4
(]
g Maximum Output Current Aims 1.3 2.0 2.8 6.5 8.5 13.4

Allowable Regenerative

Energy* (Joules) 185 871

Model SGMPH- " " 01A 02A 04A 08A

Capacity (KW) " " 0.1 0.2 0.4 0.75

Applicable
Servomotor

Motor Speed (Rpm) Rated 3000/maximum 5000

YASKAWA serial or incremental A quad B or absolute encoder.
DIFFERENT incremental A quad B encoders

Continuous Output Current Aims " " 0.89 2.0 2.6 4.1

Applicable Encoder

SGMPH Series
(Yaskawa or compatible)

Maximum Output Current Aims " " 2.8 6.0 8.0 13.9

Allowable Regenerative "

Energy* (Joules) 371

* Allowable regenerative energy is the value with an AC input power supply voltage of 200 Vrms. The allowable
regenerative energy may vary with power supply fluctuations.
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8.3. Three-phase 200V XtraDrive and Motor Combinations

XtraDrive Model XD-

08-**

10+

20-»

30-»

SGMGH Series
(Yaskawa or compatible)

Model SGMGH-

09A# A

20A# A

30A# A

Capacity (KW)

0.85

13

1.8

Applicable
Servomotor

Motor Speed (Rpm)

Rated 1500/maximum 3000

Applicable Encoder

YASKAWA serial or incremental A quad B or absolute encoder.
DIFFERENT incremental A quad B encoders

Continuous Output Current Arms " 7.1 16.7 23.8
Maximum Output Current Arms " 17 42 56
R : 1 2 :
25 Model SGMGH- 06A# B 09A# B 20A# B 30A# B
Lo

% § Capacity (KW) 0.6 0.9 2.0 3.0
2{8 Motor Speed (Rpm) Rated 1000/maximum 2000

Applicable Encoder

YASKAWA serial or incremental A quad B or absolute encoder.
DIFFERENT incremental A quad B encoders

Continuous Output Current Aims 5.7 7.6 18.5 24.8
Maximum Output Current Arms 13.9 16.6 42 56
Allowable Regenerative 39 29 20 13

Frequency* (times/min)

* Allowable regenerative frequency is the allowable frequency in the motor while adoglarad decelerating
through a B maximum motor spee®l 0(r/min) cycle
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8.4. Three-phase 400V XtraDrive and Motors Combinations

XtraDrive Model XD- 05-** 10-** 15-** 20-** 30-**
o 5 |Model SGMAH- 03D 07D — — —
% 5]
@ | oE ' — — —
= | = S Capacity (KW) 0.3 0.65
n © g— ] .
-% g— ¥ | Motor Speed (Rpm) Rated 3000/maximum 5000
2 § Applicable Encoder YASKAWA serial or incremental A quad B or absolute encoder.
<§( g pp DIFFERENT incremental A quad B encoders
8 (x% Continuous Output Current Arms 1.3 2.2 — — —

()]

g Maximum Output Current Arms 55 8.5 — — —
Allowable Regenerative 42 15 . . .
Frequency* (times/min)

o 5 |Model SGMPH- 02D | 04D 10D 15D — —
505
~—~ CU
CHE] £ | capacity (KW) 02 | 04 1.0 — — —
R 2— % .
-% E’ ) | Motor Speed (Rpm) Rated 3000/maximum 5000
2 § Applicable Encoder YASKAWA serial or incremental A quad B or absolute encoder.
o g pp DIFFERENT incremental A quad B encoders
=
o ‘i“ Continuous Output Current Ams | 1.4 | 1.4 2.6 45 — —

(]

g Maximum Output Current Arms 46 | 44 7.8 13.7 — —
Allowable Regenerative
Frequency* (times/min) 480 | 239 32 16 B B

o 5 | Model SGMGH- 05D 09D 13D 20D 30D
8559

~~ ('U

| o E i

s | = g Capacity (kW) 0.45 0.85 13 1.8 29

n © e ]

2 g 9 | Motor Speed (rpm) Rated 1500/maximum 3000

Q5

2 o Aoplicable Encoder YASKAWA serial or incremental A quad B or absolute encoder.
0] g pp DIFFERENT incremental A quad B encoders

2 =

o % Continuous Output Current 19 35 54 8.4 119
0 ﬁ Arms

I

ZIL Maximum Output Current Ams 55 8.5 14 20 28
Allowable Regenerative
Frequency* (times/min) 42 15 10 12 8

* Allowable regenerative frequency is the allowable frequency in the motor while adnglarad decelerating
through a  maximum motor speedl O(r/min) cycle
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Three-phase 400V XtraDrive and Motors Combinations (continued)

Frequency* (times/min)

XtraDrive Model XD- 05-** 10-** 15-** 20-** 30-**
o & |Model SGMSH- — 10D 15D 20D 30D
S 70°
~ CU
CaE] § Capacity (KW) — 1.0 15 2.0 3.0
»®B| 23
-% g— <& | Motor Speed (Rpm) Rated 3000/maximum 5000
2 § Applicable Encoder YASKAWA serial or incremental A quad B or absolute encoder.
g g pp DIFFERENT incremental A quad B encoders
8 (x% Continuous Output Current Arms — 2.8 4.7 6.2 8.9
()]
g Maximum Output Current Arms — 8.5 14 19.5 28
Allowable Regenerative
Frequency* (times/min) T 47 31 48 20
o 5 | Model SGMUH- — 10D 15D — 30D
25
9| S § | capacity (kw) — 1.0 15 — 3.0
0g | 2 s
-% g O | Motor Speed (Rpm) Rated 6000/maximum 6000
g § Applicable Encoder YASKAWA serial or incremental A quad B or absolute encoder.
S g PP DIFFERENT incremental A quad B encoders
=
8 _54% Continuous Output Current Amms — 2.7 4.1 — 8.1
(]
g Maximum Output Current Arms — 8.5 14 — 28
Allowable Regenerative . 27 19 . 13

* Allowable regenerative frequency is the allowable frequency in the motor while adnglarad decelerating
through a 8 maximum motor spee®l 0(r/min) cycle

Note: Refer to 5.65electing a Regenerative Resistdor more details on allowable regenerative energy and

frequency.
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8.5. Base-mounted Dimensional Drawings

8.5.1. XD-P3to -02 (1-phase 200V, 30 to 200 W)
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8.5.2. XD-04 (1-phase 200 V, 400 W)
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8.5.3. XD-08 (1-phase 200V, 0.75kW) and XD-10 (3-phase 200V,
1.0kW)
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8.5.4. XD-05, 10, 15 (3-phase 400V, 0.5 to 1.5kW)
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8.5.5. XD-20, -30 (3-phase 200V,400V, 2.0 and 3.0 kW)
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8.6. Rack-mounted Dimensional Drawings

8.6.1. XD-P3to-02 (1-phase 200V, 30 to 200 W)
Units: mm(in)

8-15



XtraDrive User Manual Chapt@r Ratings, Specifications and Dimensional Drawings

8.6.2. XD-04 (1-phase 200 V, 400 W)
Units: mm(in)
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8.6.3. XD-08 (1-phase 200V, 0.75kW) and XD-10 (3-phase 200V,
1.0kW)

Units: mm(in)
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8.6.4. XD-05, 10, 15 (3-phase 400V, 0.5 to 1.5kW)
Units: mm(in)
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8.6.5. XD-20, -30 (3-phase 200V,400V, 2.0 and 3.0 kW)
Units: mm(in)
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9. Inspection, Maintenance, and
Troubleshooting

This chapter describes the basic inspection and maintenance to be carried out by
the user. In addition, troubleshooting procedures are described for problems,
which generate an alarm display, and for problems, which result in no alarm

display.

9.1. XtraDrive Inspection and MaintenancCe .............coovvvveevviiiviiiiiiiiiieee e eeeeeeeeen 9-2
9.1.1. SEervOMOLOINSPECTION .....ceveeiiiiiiiiieee et 9-2
9.1.2. ServAAmplifier INSPECHION.........uuuiiiiei e 9-2
9.1.3. Replacing the Battery for the Absolute Encoder ..........cccoovveeieeeennnnnn. 9-3

LS J0Z2 I (o 18] ] (=<3 o To 1 1 [ Vo S RUPPPURR 9-4
9.2.1. Troubleshooting Problems with Alarm Displays...........cccceeeiiiieeeenenn. 9-4
9.2.2. Troubleshooting Problems with No Alarm Display .........ccccceeeeenn... 9-25
9.2.3. Alarm Display Table.........cooooiiiiiii e 9-26
9.2.4. WarNiNgIISPIaYS......cceee e 9-28
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9.1. XtraDrive Inspection and Maintenance

This section describes the basic inspections and maintenance of servomotors
and servo amplifiers and the procedures for replacing the battery for absolute
encoders.

9.1.1. Servomotor Inspection

For inspection and maintenance of servomotors, follow the simple,
daily inspection procedures in the following table.

The AC servomotors are brushless. Simple, daily inspection is
sufficient under most conditions. The inspection and maintenance
frequencies in the table are only guidelines. Increase or decrease the
frequency to suit the operating conditions and environment.

IMPORTANT

During inspection and maintenance, do not disassemble the servomotor.
If disassembly of the servomotor is required, contact Yaskawa.

Servomotor Inspection

Action or Problem Frequency Procedure Comments
Vibration and Noise Daily Touch and listen. Levels higher than normal?
. . According to degree of Clean with cloth or
Exterior Dirt L . —
contamination compressed air.
Insulation Disconnect Servo af“p"f'er Contact Yaskawa if the
- and test insulation ) . ; .
Resistance At least every year . insulation resistance is
resistance at 500V. Must
Measurement . below10M!
exceed 10M!

Remove servomotor from

Oil Seal At least every 5000 - . | Applies only to motors with
machine and replace oll .
Replacement hours seal oil seals.
The user should not
Servomotor At least every 20000 .
y Contact YET disassemble and clean the
Overhaul hours or 5 years
servomotor.

* Measure across the servomotor FG and the U-phase, V-phase, or W-phase power line

9.1.2. Servo Amplifier Inspection

For inspection and maintenance of the servo amplifier, follow the
inspection procedures in the table below. Perform inspection and
maintenance at least once a year. Other routine inspections are not

required.
Action or Problem Frequency Procedure Comments
Clean interior and circuit Check for dust, dirt, and oil | Clean with compressed
At least every year -
boards on the surfaces. air.
Check for loose terminal Tighten any loose
Loose screws At least every year
block and connector screws. screws.

Check for discoloration,

Defectlvg pgrts In unit or At least every year damage or discontinuities Contact YET
on circuit boards -
due to heating.
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Part Replacement Schedule

The following parts are subject to mechanical wear or deterioration over
time. To avoid failure, replace these parts at the frequency indicated.

The parameters of any servo amplifiers overhauled by YET are reset to
the default (standard factory) settings before shipping. Be sure to
confirm that the parameters are set to the application’s requirements
before starting operation.

Part Standard Lifespan Replacement Method

Cooling fan 410 5 years Replace with new part.
Smoothing capacitor 7 to 8 years Test. Replace with a new part, if necessary.
Relays — Test. Replace if necessary.
Fuse 10 years Replace with new part.
Aluminum electrolytic 5 Test. Replace with new circuit board, if

. D years
capacitor on circuit board necessary.

9.1.3.

Operating Conditions:

Ambient Temperature: Annual average of 30°C.
Load Factor: 80%, maximum.
Operation Rate: 20 hours/day, maximum.

Replacing the Battery for the Absolute Encoder

If the voltage of the battery for an absolute encoder drops to about 2.7V
or less, an Absolute Encoder Battery Alarm (A. 83*) will occur in the
servo amplifier. This alarm occurs when the servo amplifier receives a
signal from the absolute encoder when the power to the servo amplifier
is turned ON. Therefore, the servo amplifier will not give an alarm

when the battery voltage drops below the minimum voltage level while
the power is being supplied to the servo amplifier.

Refer toC.9 Absolute Encoder Battefgr the battery type
recommended for absolute encoders.

Replace the battery using the following procedure if the battery voltage
drops below the minimum required battery voltage.

Battery Replacement Procedure

1. Replace the battery while the control power to the servo amplifier is
ON.

2. After replacement, turn OFF the power of the servo amplifier in
order to clear the Absolute Encoder Battery Alarm (A. 83).

3. Turn ON the power of the servo amplifier again and confirm that it
operates properly.

Note: The absolute encoder data will be lost when the control power to the servo amplifier is turned OFF and
the encoder cable is disconnected from the battery. If the data is lost, ®feBtb Absolute Encoder
Setupand follow the procedure to initialize the absolute encoder.

* Alarm A.83 is described in greater detail on page 9 - 14.
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9.2. Troubleshooting

This section describes causes and remedies for problems, which generate an
alarm display, and for problems, which result in no alarm display.

9.2.1. Troubleshooting Problems with Alarm Displays

Problems that occur in the servo drives are displayed on the panel
operator as “At# " or “CPR## . Refer to the following sections to
identify the cause of an alarm and the action to be taken.

Contact YET if the problem has not been solved after following the
described procedures.
Note: “A.- -: Normal Operation”, is not an alarm.

" A.02: Parameter Breakdown
Display and Outputs

Alarm Outputs
Alarm Code Output ALM Output
ALO1 ALO2 ALO3
OFF OFF OFF OFF

Note: OFF: Output transistor is OFF (alarm state).

Status and Remedy for Alarm

At power ON. |_A, B

Cause of the Problem Solution
Power turned OFF during parameter Initialize parameters using Fn005
A writes. Alarm occurred at next then reenter settings.
power ON. Replace the servo amplifier.
B Circuit board (1PWB) defective. Replace the servo amplifier.

" A.03: Main Circuit Detection Error
Display and Outputs

Alarm Outputs
Alarm Code Output ALM Output
ALO1 ALO2 ALO3
OFF OFF OFF OFF

Note: OFF: Output transistor is OFF (alarm state).

Status and Remedy for Alarm

| Atpower ON|__ A
Cause of the Problem Solution
Circuit board (1PWB or 2PWB) o
A . Replace servo amplifier.
defective.
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" A.04: Parameter Setting Error

Display and Outputs

Alarm Outputs
Alarm Code Output ALM Output
ALO1 ALO2 ALO3
OFF OFF OFF OFF

Note: OFF: Output transistor is OFF (alarm state).

Status and Remedy for Alarm

At power ON. | A,B

Cause of the Problem Solution

A An out-of-range parameter was

Reset all parameters in the range.
previously set or loaded

Otherwise, reload the correct parameter.

B Circuit board (1PWB) is defective.

Replace the servo amplifier.

" A.05: Servomotor and Amplifier Combination Error

Display and Outputs

Alarm Outputs
Alarm Code Output ALM Output
ALO1 ALO2 ALO3
OFF OFF OFF OFF

Note: OFF: Output transistor is OFF (alarm state).

Status and Remedy for Alarm

At power ON. — AB

Cause of the Problem Solution

The range of servomotor capacitiesReplace the servomotor so that
A that can be combined has been |an acceptable combination is
exceeded. achieved.

Encoder parameters have not beefReplace the servomotor.
B |written properly.
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" A.10: Overcurrent or Heat Sink Overheated
Display and Outputs

Alarm Outputs
Alarm Code Output ALM Output
ALO1 ALO2 ALO3
ON OFF OFF OFF

Note: OFF: Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

During servomotor A B, D, When Servo ON cD
operation E F G (S-ON) signal is ’
turned ON.
AtpowerON. —C
Cause of the Problem Solution

Shorted wiring between servo

A o Check and correct wiring.
amplifier and servomotor.
Shorted servomotor U, V, or W

B Replace servomotor.
phase.

c Defective circuit board (1PWB) Replace servo amplifier.

Defective power transistor.

Defective current feedback circuit,
D power transistor, DB circuit, or
circuit board.

Replace servo amplifier.

Ambient temperature of the servo Alter conditions so that the

Note: Problems E to H can occur in a servo amplifier with a capacity of 1.5 to 5kW, and alhaafs.

amplifier greater than 55°C.

ambient temperature is below
55°C.

Inadequate airflow around the heat
sink.

Providing sufficient space as
specified.

Fan stopped.

Replace servo amplifier.

Servo amplifier is operating under
an overload.

Reduce load.
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" A.30: Regenerative Error Detected

Display and Outputs

Alarm Outputs
Alarm Code Output ALM Output
ALO1 ALO2 ALO3
ON ON OFF OFF

Note: OFF: Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

During servomotor
operation

A, B

About 1s after
main circuit power
is turned ON.

When the control
power is turned ON.

Cause of the Problem

Solution

A Malfunctioning regenerative transistor.

Replace servo amplifier.

B Regenerative resistor is open.

Replace servo amplifier or
regenerative resistor.

Disconnected regenerative unit (for an
external regenerative resistor).

Check the wiring of the external
regenerative resistor.

D Defective servo amplifier.

Replace servo amplifier.

" A.32: Regenerative Overload
Display and Outputs

Alarm Outputs
Alarm Code Output ALM Output
ALO1 ALO2 ALO3
ON ON OFF OFF
Note: OFF: Output transistor is OFF (alarm state).
ON: Output transistor is ON.
Status and Remedy for Alarm
During servomotor operaticii—— A,B
Cause of the Problem Solution

A Regenerative power exceeds the limit.

Use an external regenerative
resistor that matches the
regenerative power capacity.

Alarm occurs although an external
regenerative resistor is used and the
temperature rise of the regenerative
resistor is small.

Correct parameter Pn600.
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" A.40: Main Circuit DC Voltage Error Detected:
Overvoltage

Display and Outputs

Alarm Outputs
Alarm Code Output ALM Output
ALO1 ALO2 ALO3
OFF OFF ON OFF

Note: OFF: Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

During servomotor A B,CD When the control E
operation. power is turned ON.

When main circuit

power is turned A, D
ON.
Cause of the Problem Solution
A Power §gpp!y voltage is not within the range Check power supply.
of specifications.
B Load exceeds capacity of the regenerative Check specifications of load
unit. inertia and overhanging load.
C Malfunctioning regenerative transistor.
D Defective rectifying diode. Replace servo amplifier.
E Defective servo amplifier.
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" A.41: Main Circuit DC Voltage Error Detected:

Undervoltage
Display and Outputs
Alarm Outputs
Alarm Code Output ALM Output
ALO1 ALO2 ALO3
OFF OFF ON OFF

Note: OFF: Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

During servomotor When the control
. A B, C . D
operation. power is turned ON.

When main circuit

power is turned A B C
ON.
Cause of the Problem Solution

The power supply voltage
A exceeds specified range. Check power supply voltage.
B Fuse blown.
C Defective rectifying diode. Replace servo amplifier.
D Defective servo amplifier.

" A.51: Overspeed
Display and Outputs

Alarm Outputs
Alarm Code Output ALM Output
ALO1 ALO2 ALO3
ON OFF ON OFF

Note: OFF: Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

When Servo ON (S-ON) A
signal is turned ON. At power ON.

During high-speed
servomotor rotation| B, C
after a reference
input
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Cause of the Problem Solution
Check and correct wiring.
A Incorrect servomotor wiring. (Check for U-, V-, and W-phase
wiring errors.)
B Position or speed reference input is too Lower the reference input
large. values.
. . . Check and correct parameter
C Incorrect reference input gain settings. .
settings.
D Defective circuit board (1PWB). Replace servo amplifier.
" A7T1, A72

A.71: Overload: High Load
A.72: Overload: Low Load.
The alarm output, status, and remedy for A.71 are the same as for A.72.

Display and Outputs

Alarm Outputs
Alarm Code Output ALM Output
ALO1 ALO2 ALO3
ON ON ON OFF

Note: OFF: Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

When Servo ON (S-ON) A c
signal is turned ON. At power ON.
When speed reference is
entered.
No sevomotor L B
rotation.
During servomotor B
operation.
Cause of the Problem Solution
A Incorrect or disconnected servomotor Check wiring and connectors at
wiring. the servomotor.
Reduce load torque and inertia.
B Load greatly exceeds rated torque. Otherwise, replace with a larger
capacity servomotor.
C Defective circuit board (1PWB). Replace servo amplifier.
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Overload Characteristics

Servo amplifiers have a built-in overload protection function that

protects the servo amplifiers

and servo motors from overload.

Allowable power for the servo amplifiers is limited by the overload
protective function, as shown in the figure below.

The overload detection level

is set under hot start conditions at a

servomotor ambient temperature of 40°C.

10,000

Low Overload
Region (A.72)

1,000

100

N

Operating Time (s)

High Overload
Region (A.71)

1

Reted orque

+Meaximumtorque

Approximate

Rated torque

2 Meaxinum Torque

Motor Torque

Note: The overload protection characteristics of A and B in the figure are applicable when the servo amplifier

is combined with one of the following servomotors:
A: SGMAH or SGMPH servomotor with a maximum capacity of 400W, 100V and 200V only.
B: Other servomotors similar to the SGMAH, SGMPH, SGMGH, SGMSH, and SGMUH.

A.73: Dynamic Brake Overload

Display and Outputs

Alarm Outputs
Alarm Code Output ALM Output
ALO1 ALO2 ALO3
ON ON ON OFF
Note: OFF: Output transistor is OFF (alarm state).
ON: Output transistor is ON.
Status and Remedy for Alarm
When the Servo OFF
(/S-ON) signal is A At power ON. B
turned ON.
Cause of the Problem Solution

The product of the square of rotational
motor speed, the combined inertia of the
motor, and load (rotation energy) exceeds
the capacity of the dynamic brake resistor
built into servo amplifier.

Reduce the rotational speed.
Decrease the load inertia.
Minimize use of the dynamic
brake.

Defective circuit board (1PWB).

Replace servo amplifier.
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" A.74: Overload of Surge Current Limit Resistor
Display and Outputs

Alarm Outputs
Alarm Code Output ALM Output
ALO1 ALO2 ALO3
ON ON ON OFF
Note: OFF: Output transistor is OFF (alarm state).
ON: Output transistor is ON.
Status and Remedy for Alarm
When the circuit
power is turned A At power ON.
ON or OFF
Cause of the Problem Solution

Frequently turning the main
circuit power ON/OFF.

Do not repeatedly turn
ON/OFF the main circuit
power.

Defective circuit board (1PWB).

Replace servo amplifier.

I" A.7A: Heat Sink Overheated

Heat sink temperature exceeds 100°C.

Display and Outputs

Alarm Outputs
Alarm Code Output ALM Output
ALO1 ALO2 ALO3
ON ON ON OFF

Note: OFF: Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

During servomotor A, B When control power
operation. C,D is turned ON.
Cause of the Problem Solution

The ambient temperature of the servo
amplifier exceeds 55°C.

Alter conditions so that the
ambient temperature goes below
55°C.

Inadequate air flow around the heat
sink .

Provide sufficient space as
specified.

Fan stopped.

Replace servo amplifier.

Servo amplifier is operating under
overload.

Reduce load.

Defective servo amplifier.

Replace servo amplifier.

Note: Larger servo amplifiers (1.5kW., or larger) will display alarm A.10 if the heat sink overheats.
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" A.81: Absolute Encoder Backup Power Supply Error
Display and Outputs

Alarm Outputs
Alarm Code Output ALM Output
ALO1 ALO2 ALO3
OFF OFF OFF OFF

Note: OFF: Output transistor is OFF (alarm state).

Status and Remedy for Alarm

At power ON.

When parameter
Pn002.2=00r2 AB.C

When parameter
Pn002.2=1

Cause of the Problem Solution

The following power supplies to
A the absolute encoder both failed: Follow absolute encoder setup

+5V supply procedure.
Battery power

B Absolute encoder malfunctioned. Replace servomotor.

C Defective circuit board (1PWB). Replace servo amplifier.

" A.82: Encoder Checksum Error
Display and Outputs

Alarm Outputs
Alarm Code Output ALM Output
ALO1 ALO2 ALO3
OFF OFF OFF OFF

Note: OFF: Output transistor is OFF (alarm state).

Status and Remedy for Alarm

When the sensing
At power ON. - A/B (SEN) signal is ON
and parameter
Pn002.2 =0 or 2.

During servomotor
operation.
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Cause of the Problem Solution
Follow absolute encoder setup
A Error during encoder memory procedure.
check. Replace servomotor if error occurs
frequently.
B Defective circuit board (1PWB). Replace servo amplifier.

" A.83: Absolute Encoder Battery Error
Display and Outputs

Alarm Outputs
Alarm Code Output ALM Output
ALO1 ALO2 ALO3
OFF OFF OFF OFF

Note: OFF: Output transistor is OFF (alarm state).

Status and Remedy for Alarm

At power ON.
When parameter
Pn 002.2=0o0r2 AB.C
When parameter c
Pn002.2=1
Cause of the Problem Solution
Disconnected battery. Check and correct battery
A . . .
Defective battery connection. | connection.
Install a new battery while the
Battery voltage below specified control power to the servo
B value. amplifier is ON. After
Specified value: 2.7V. replacement, cycle the power
OFF and ON again.
C Defective circuit board (1PWB). Replace servo amplifier.*

* The replacement procedure is describeSdntion 9.1.3 Replacing the Battery for the Absolute Encoder
Note: No alarm will occur at the servo amplifier if the battery error occurs during operation.
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" A.84: Absolute Encoder Data Error
Display and Outputs

Alarm Outputs
Alarm Code Output ALM Output
ALO1 ALO2 ALO3
OFF OFF OFF OFF

Note: OFF: Output transistor is OFF (alarm state).

Status and Remedy for Alarm

At power ON. A During servomotor | g
operation
Cause of the Problem Solution
A Malfunctioning absolute encoder. | REPIACe servomotor if error occurs
frequently.

Check and correct wiring around the
. . encoder, (grounding of servomotor,
Operational error in encoder -
. separation of encoder and power
caused by external noise - . .
cables, insertion of toroidal cores onto
cables to reduce noise, etc.)

" A.85: Absolute Encoder Overspeed
Display and Outputs

Alarm Outputs
Alarm Code Output ALM Output
ALO1 ALO2 ALO3
OFF OFF OFF OFF

Note: OFF: Output transistor is OFF (alarm state).

Status and Remedy for Alarm

At power ON. —— A, B

Cause of the Problem Solution

Absolute encoder turned ON at Turn ON power supply with
motor speed exceeding 200rpm. | the servomotor stopped.
B Defective circuit board (1PWB). Replace servo amplifier.
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" A.86: Encoder Overheated

Display and Outputs

Alarm Outputs

Alarm Code Output ALM Output
ALO1 ALO2 ALO3
OFF OFF OFF OFF

Note: OFF: Output transistor is OFF (alarm state).

Status and Remedy for Alarm

During servomotor
operation

A B

When the contro

panel is turned ON.

)

Cause of the Problem Solution

The ambient temperature of the Alter. conditions so that the

A servomotor is high ambient temperature goes
) below 40°C.

B Servomotor is operating under Reduce load.

overload.
C Defective circuit board (1PWB). Replace servo amplifier.
D Encoder defective. Replace servo amplifier.

" A.bl, Ab2

A.bl: Reference Speed Input Read Error

A.b2: Reference Torque Input Read Error

The alarm output, status, and remedy for A.b1l are the same as for A.b2.

Display and Outputs

Alarm Outputs

A B, C

Alarm Code Output ALM Output
ALO1 ALO2 ALO3
OFF OFF OFF OFF
Note: OFF: Output transistor is OFF (alarm state).
Status and Remedy for Alarm
During ser\{omotor A B At power ON.
operation
Cause of the Problem Solution
A Error in reference read-in unit Reset alarm and restart
(A/D Converter, etc.). operation.
Faulty reference read-in unit -
B Replace servo amplifier.

(A/D Converter, etc.).

Defective circuit board (1PWB).

Replace servo amplifier.
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" A.C1: Servo Run Away
Display and Outputs

Alarm Outputs
Alarm Code Output ALM Output
ALO1 ALO2 ALO3
ON OFF ON OFF

Note: OFF: Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

When Servo ON (S-

At power ON. A ON) signal is turned A,B,C,D
ON.
When parameter D W?:fg:gr?csepiied A B C
Pn 50A.1=7. Y
entered.
Within 1 to 3s after A
power is turned ON.
When parameter A B.C.D
Pn50A.1 7. T
Cause of the Problem Solution
A Incorrect or disconnected Check wiring and connectors
servomotor wiring. at the servomotor.
B Incorrect or disconnected Check wiring and connectors
encoder wiring. at the encoder.
C Defective encoder. Replace servomotor.
D Defective circuit board (1PWB). Replace servo amplifier.
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" A.C2: Commutation (Phase Finding) Error
Display and Outputs

Alarm Outputs

Alarm Code Output

ALO1

ALO2

ALO3

ALM Output

ON

OFF

ON

OFF

Note: OFF: Output transistor is OFF (alarm state).

Status and Remedy for Alarm

At first motor on
sequence after power-
up, using motor with
A quad B encoder

-A/ B,C

Cause of the Problem

Solution

Motor parameters are faulty

IAsk your local distributor for a new
parameters file.

The initial value of Pn191.0 (phase

order) is not correct

Set Pn191.0 to 0. (The XtraDrive will
automatically find the right phase order
and update this parameter value).

Undesired motor motion was

detected when the motor was turned

on for the first time after power-up

Before turning servo on, be sure that
there is no mechanical
movements/vibrations

" A.C8: Absolute Encoder Clear Error and Multi-turn
Limit Setting Error

Display and Outputs

Alarm Outputs
Alarm Code Output ALM Output
ALO1 ALO2 ALO3
ON OFF ON OFF

Note: OFF: Output transistor is OFF (alarm state).

ON: Output transistor is ON.

Status and Remedy for Alarm

At power ON.

A B

When resetting the
multi-tum clear
encoder alarm.

Cause of the Problem

Solution

Encoder defective.

Replace servomotor.

Servo amplifier defective.

Replace servo amplifier.
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" A.C9: Encoder Communications Error
Display and Outputs

Alarm Outputs
Alarm Code Output ALM Output
ALO1 ALO2 ALO3
ON OFF ON OFF

Note: OFF: Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

During servomotor AB.C At power ON. AB.C
operation
Cause of the Problem Solution
Incorrect or disconnected Check wiring and connectors
encoder wiring. at the encoder.
B Defective encoder. Replace servomotor.
C Defective servo amplifier. Replace servo amplifier.

" A.CA: Encoder Parameter Error
Display and Outputs

Alarm Outputs
Alarm Code Output ALM Output
ALO1 ALO2 ALO3
ON OFF ON OFF

Note: OFF: Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

At power ON. —— A, B
Cause of the Problem Solution
A Defective encoder. Replace servomotor.
B Defective servo amplifier. Replace servo amplifier.
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" A.Cb: Encoder Echoback Error
Display and Outputs

Alarm Outputs
Alarm Code Output ALM Output
ALO1 ALO2 ALO3
ON OFF ON OFF

Note: OFF: Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

At power ON. —— A, B
Cause of the Problem Solution
Incorrect or disconnected Check wiring and connectors
encoder wiring. at encoder.
B Defective encoder. Replace servomotor.
C Defective servo amplifier. Replace servo amplifier.

" A.CC: Multi-turn Limit Disagreement Alarm
Display and Outputs

Alarm Outputs
Alarm Code Output ALM Output
ALO1 ALO2 ALO3
ON OFF ON OFF

Note: OFF: Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

At power ON. —— A, B

Cause of the Problem Solution

Incorrectly set Multi-Turn Limit
A | Setting parameter (Pn205) in the Change the value in parameter Pn205.
servo amplifier.

First verify that the Multi-Turn Limit

Setting parameter (Pn205) is set

No Multi-Turn Limit value set in the correct]y in the servo amplifier. While in

B encoder. the gctlye alarm state, change the. .
setting in the encoder Multi-Turn Limit

Setting parameter (Pn205) using

function Fn013.
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" A.dO: Position Error Pulse Overflow
Display and Outputs

Alarm Outputs
Alarm Code Output ALM Output
ALO1 ALO2 ALO3
ON ON OFF OFF

Note: OFF: Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

During servomotor operation. ———— A At power ON. E
| | During high speed A
rotation.
When a long reference is
— entered during normal ——- B,C,D
operation.
When a properly entered
|| reference pulse does not E
generate a feedback
pulse.
Cause of the Problem Solution
A Servomotor winng incorrect or Check wiring and connectors at encoder.
poor connection
B Servo amplifier was not Increase speed loop gain (Pn100) and
correctly adjusted. position loop gain (Pn102).
Reduce load torque or inertia. If problem
C | Motor load was excessive. persists, replace with a larger capacity
motor.
Increase or decrease reference pulse
D Position reference pulse frequency.
frequency was too high. Add smoothing function.
Correct electronic gear ratio.
E | Circuit board (1PWB) defective. | Replace servo amplifier.
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" A.E7: Option Unit Detection Error

A.E7 occurs the first time the SGDH amplifier is used after
disconnecting an option unit. This alarm cannot be cleared with an
alarm reset; instead, clear it with function Fn014.

Display and Outputs

Alarm Outputs
Alarm Code Output ALM Output
ALO1 ALO2 ALO3
ON ON OFF OFF

Note: OFF: Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

When the control power is
turned ON after When the control power

A is turned ON with an
option unit connected.

disconnecting an option
unit.

Cause of the Problem Solution

To use the SGDH amplifier after
disconnecting the option unit, execute
Fn014 (option unit detection result
clear), in the auxiliary function mode,
and then cycle the power.

The SGDH amplifier is used

immediately after disconnection
A - o :
of an option unit without clearing
the unit detector.

Option unit connection is

B . Check and correct the connection.
defective.

C Option unit is defective. Replace the option unit.

D Servo amplifier Replace the servo amplifier.
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" A.F1: Power Line Open Phase
Display and Outputs

Alarm Outputs
Alarm Code Output ALM Output
ALO1 ALO2 ALO3
ON ON OFF OFF

Note: OFF: Output transistor is OFF (alarm state).
ON: Output transistor is ON.

Status and Remedy for Alarm

When the main
circuit's power supply
is turned ON.

A, B

When the control
power is turned ON.

Cause of the Problem

Solution

One phase (L1, L2, or L3) of the main

Check power supply.
Check wiring of the main

voltage is low.

A Lo - circuit power supply.
circuit power supply is disconnected. Check MCCB, noise fiter,
magnetic contactor.
B There is one phase where the line Check power supply.

Servo amplifier defective.

Replace servo amplifier.

Note: A and B tend to occur in a servo amplifier with a capacity of 500W or higher.

" CPFOO: Digital Operator Transmission Error 1

This alarm is not stored in the alarm history.

Display and Outputs

Alarm Outputs

Alarm Code Output
ALO1 | ALO2 | ALO3

ALM Output

Not Applicable

Status and Remedy for Alarm

When digital operator is
connected befor or after A, B
the servo amplifier has C,D
been turned ON.

Cause of the Problem

Solution

Cable defective or poor contact between
digital operator and servo amplifier.

Check connector
connections.
Replace cable.

B Malfunction due to external noise.

Separate digital operator and
cable from noise source.

Digital operator defective.

Replace digital operator.

lwi[@]

Servo amplifier defective.

Replace servo amplifier.
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" CPFO1: Digital Operator Transmission Error 2

This alarm is not stored in the alarm history.

Display and Outputs

Alarm Outputs
Alarm Code Output ALM Output
ALO1 | ALO?2 | ALO3
Not Applicable
Status and Remedy for Alarm
Durlng_ servomotor A B,C.D
operation.
Cause of the Problem Solution
Cable defective or poor contact Check connector
A between digital operator and connections.
servo amplifier. Replace cable.
B Malfunction due to external Separate digital operator and
noise. cable from noise source.
C Digital operator defective. Replace digital operator.
D Servo amplifier defective. Replace servo amplifier.

" A.- - Normal Operation

This is not an alarm display.

Display and Outputs

Alarm Outputs
Alarm Code Output ALM Output
ALO1 ALO2 ALO3
OFF OFF OFF ON

Note: OFF: Output transistor is OFF (alarm state).
ON: Output transistor is ON.
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9.2.2.

Troubleshooting Problems with No Alarm Display
Use the tables below to identify the cause of a problem that causes no

alarm display and follow the described corrective procedure.

Turn OFF the servo system power supply before starting the shaded

procedures.

Contact YET if thegproblem cannot be solvday carefully
following the described procedure.

Symptom

Cause

Comment

Solution

Servomotor does
not start

Power not connected

Check voltage between
power supply terminals.

Correct the power circuit.

Loose connection

Check terminals of
connectors (CN1, CN2).

Tighten any loose parts.

Connector (CN1)
external wiring
incorrect

Check connector (CN1)
external wiring

Refer to connection diagram
and correct wiring.

Servomotor or encoder
wiring disconnected.

Reconnect wiring

Overloaded

Run under no load.

Reduce load or replace with
larger capacity servomotor.

No speed/position
references input

Check reference input
pins.

Correctly input speed/position
references.

/S-ON is turned OFF

Check settings of
parameters Pn50A.0 and
Pn50A.1.

Turn /S-ON input ON.

/P-CON input function
setting incorrect

Check parameter
Pn000.1.

Refer to section 5.3.5 and set
parameters to match
application.

Reference pulse mode
selection incorrect.

Refer to section 5.2.2

Correct setting of parameter
Pn200.0.

Encoder type differs
from parameter
setting.

Confirm whether
incremental or absolute
encoder is used.

Set parameter Pn002.2 to the
encoder type being used.

P-OT and N-OT inputs
are turned OFF.

Refer to section 5.1.2.

Turn P-OT and N-OT input
signals ON.

CLR input is turned
ON

Check status of error
counter clear input.

Turn CLR input OFF.

SEN input is turned
OFF.

When absolute encoder
is used.

Turn SEN input ON.

Servomotor Servomotor or encoder Refer to chapter 3 and
moves suddenly, N — "
wiring incorrect. correct wiring.
then stops
Suddenly stops Alarm reset signal Remove cause of alarm. Turn

during operation
and will not restart

(/ALM-RST) is turned
ON because an alarm
occurred

alarm reset signal (ALM-RST)
from ON to OFF.

Unstable servo-
motor speed.

Defective wiring
connection to the
motor.

Check the connections
of the power lead (U-, V-,
and W-phases) and the
encoder connectors.

Tighten any loose terminals or
connectors

Servomotor
vibrates

at approximately
200

to 400Hz.

Speed loop gain value
too high.

Reduce speed loop gain
(Pn100) preset value.

Speed/position
reference input wire
too long.

Minimize length of speed/
position reference input wire,
with impedance not exceeding
several hundred ohms

Speed/position
reference input wire is
bundled with power
cables.

Separate reference input
wire at least 30cm from
power cables.
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Symptom

Cause

Comment

Solution

High rotation speed
overshoot on

starting

and stopping.

Speed loop gain value
too high.

Reduce speed loop gain
(Pn100) preset value.
Increase integration time
constant (Pn101).

Speed loop gain is too
low compared to
position loop gain.

Increase the value of
parameter Pn100 (speed
loop gain).

Reduce the integration time
constant (Pn101).

Ambient temperature

Measure servomotor

Reduce ambient temperature

too high ambient temperature. to 40°C maximum.
Servomotor Servomotor surface Visual check Clean dust and oil from
overheated dirty motor surface.

Overloaded Run under no load. Reduce load or replace with

larger capacity servomotor.

Abnormal noise

Incorrect mechanical
mounting

Servomotor mounting
screws loose?

Tighten mounting screws.

Coupling not centered?

Center coupling.

Coupling unbalanced?

Balance coupling.

Bearing defective

Check noise and
vibration near bearing.

Consult your YET
representative if defective.

Machine causing
vibrations

Foreign object intrusion,
damage, or deformation
of sliding parts of
machine.

Consult with machine
manufacturer.

Speed reference
0V but servomotor

Speed reference
voltage offset applied

Adjust reference offset.
Refer to sections 7.2.4 and

rotates. 7.2.5
9.2.3. Alarm Display Table
A summary of alarm displays and alarm code outputs is given in the
following table.
Alarm | Alarm Code Output ALM Alarm Name Description
Display | ALO1 |ALO2 |ALO3 |Output
A.02 Parameter Breakdown EEPR.O M data of servo
amplifier is abnormal.
Main Circuit Encoder | Detection data for power circuit
A.03 .
Error is abnormal.
OFF OFF | OFF OFF | Parameter Setting The parameter setting is outside
A.04 .
Error* the allowable setting range.
Servomotor and Servo amplifier and servomotor
A.05 Amplifier capacities do no match each
Combination Error other.
Overcurrent or Heat ﬁ]r; (lj(\g%r_(lt_urrent flowed through
A.10 ON OFF OFF OFF | Sink - g
o Heat sink of servo amplifier was
Overheated
overheated.
Regeneration Error *Regenerative circuit is faulty
A-30 Detected *Regenerative resistor is fault
ON | ON | OFF | OFF genera Y.
. Regenerative energy exceeds
A.32 Regenerative Overload . ) i
regenerative resistor capacity.
A40 | OFF | OFF | ON | OFF |Overvoltage Main circuit DC voltage is
excessively high.

* These alarms are not reset by the alarm reset signal (/ALM-RST). Eliminate the cause of the alaem t@md t
OFF the power supply to reset the alarms.

Note:

OFF: Output transistor is OFF.
ON: Output transistor is ON.

™ This alarm display appears only within the range of 30W to 1kKW.
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Alarm | Alarm Code Output ALM Alarm Name Descriotion
Display [ALO1 [ALO2 JALO3 |Output P
A4l Undervoltage Main CI.I’CUI'[ DC voltage is
excessively low.
A51 | ON | OFF | ON | OFF |Overspeed Rotational speed of the motor is
excessively high.
The motor was operating for
A 71 Overload: High Load several seconds to several tens
of seconds under a torque
largely exceeding ratings.
The motor was operating
A.72 Overload: Low Load continuously under a torque
largely exceeding ratings
ON ON ON OFF When the dynamic brake was
A 73 Dynamic Brake applied, rotational energy
' Overload exceeded the capacity of
dynamic brake resistor.
A74 Overload of Surge The main circuit power was
) Current Limit Resistor | frequently turned ON and OFF.
Heat Sink Overheated |The heat sink of servo amplifier
A7TA
* overheated.
All the power supplies for the
A.81 Absolute Encoder absolute encoder have failed
Backup Error* i
and position data was cleared.
Encoder Checksum The checksum results of
A.82 N encoder
Error .
memory is abnormal.
A.83 Absolute Encoder Battery voltage for the absolute
) Battery Error encoder has dropped.
Absolute Encoder Data | Received absolute data is
A.84
Error* abnormal.
The encoder was rotating at
OFF OFF | OFF OFF | Absolute Encoder high
A.85
Overspeed speed when the power was
turned ON.
A.86 Encoder Overheated The |nter.nal tem.perature of
encoder is too high.
Reference Speed Input | The A/D converter for reference
A.bl ; -
Read Error speed input is faulty.
Ab2 IF:\zfuetrence Torque The A/p converter for reference
Read Error torque input is faulty.
A bE System Alarm* A system error occurred in the
servo amplifier.
ACL ON OFF ON OFF Servo Overrun The servomotor ran out of
Detected control.
The commutation (phase
_— finding) procedure for motor
A.C2 Phase Finding Error with A quad B encoder was
faulty
Absolute Encoder The multi-turn for the absolute
A.C8 Clear encoder was not properl
) Error and Multi-Turn cleared or set properly
Limit Setting Error* )
Encoder Communications between servo
A.C9 Communications amplifier and encoder is not
Error* possible.
A.CA E?r(;cr)? er Parameter Encoder parameters are faulty.

* These alarms are not reset by the alarm reset signal (/ALM-RST). Eliminate the cause of the alaem t@md t
OFF the power supply to reset the alarms.
** This alarm display appears only within the range of 30W to 1kW.
ON: Output transistor is ON.

Note:

OFF: Output transistor is OFF.
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Alarm | Alarm Code Output ALM Alarm Name Descriotion
Display [ALO1 [ALO2 JALO3 |Output P
Contents of communications
A.Chb Encoijer Echo back with
Error o
encoder is incorrect.
Multi-Turn Limit Different multi-turn limits have
A.CC ON OFF ON OFF . been set in the encoder and
Disagreement -
servo amplifier.
Position Error Pulse Position error pulse exceeded
A.do ON ON OFF OFF Overflow parameter (Pn505).
A.E7 OFF ON ON OFF gﬁg(;n Unit Detection Option unit detection fails.
AF1 OFF ON OFF OFF Power Line Open One phase is not connected in
Phase the main power supply
CPFO00 Sidital O Digital operator (JUSP-OP02A-
Not Specified Igital Operator 2). . ,
CPFO1 Transmission Error fails to communicate with servo
amplifier (e.g., CPU error).
A.-- OFF | OFF | OFF | ON [Notan error Normal operation status

* These alarms are not reset by the alarm reset signal (/ALM-RST). Eliminate the cause of the alaem t@md t
OFF the power supply to reset the alarms.
** This alarm display appears only within the range of 30W to 1kW.

Note:  OFF: Output transistor is OFF.
ON: Output transistor is ON.
9.2.4. Warning Displays
The correlation between warning displays and warning code outputs is
shown in the following table.
Warning Warning Code Outputs Warning , :
Display | ALOL | ALO2 | ALO3 | Name Meaning of Warning
This warning occurs before either of
the overload alarms (A.71 or A.72)
A.91 ON OFF OFF |Overload occurs. If the warning is ignored and
operation continues, an overload
alarm may result.
This warning occurs before the
Regenerative regenerative overload alarm (A.32)
A.92 OFF ON OFF 9 occurs. If the warning is ignored and
Overload . . ;
operation continues, a regenerative
overload alarm may result.
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Appendix A. Host Controller Connection

Examples

This appendix provides examples for XtraDrive servo amplifiers connected to
typical host controllers. Refer to the manuals for the host controller when
actually connecting to them.

Al
A.2.
A.3.
AA4.
A.5.
A.6.
A7.

Connecting the GL-series MC20 Motion Module............ccoovvviiiiiiiivennnnnnn. A-2
Connecting the CP-9200SH Servo Controller Module (SVA)......cccceen..... A-3
Connecting the GL-series B2813 Positioning Module...............ccccvvvennnnnn. A-4
Connecting OMRON's C500-NC221 Position Control Unit..................... A-5
Connecting OMRON's C500-NC112 Position Control Unit..................... A-6
Connecting MITSUBISHI's AD72 Positioning Unit...............ccccceceiiienennn. A-7
Connecting MITSUBISHI's AD75 Positioning UNit...............cuviiiiinnennn. A-8
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A.1l. Connecting the GL-series MC20 Motion Module

The following diagram shows an example of connecting to the GL-series
MC20 Motion Module. In this example, the servo amplifier is used in Speed
Control Mode

XtraDrive
Lic
L2C
L1
L2 Servomotor
Yaskawa's é
MC20 - *1 U A7)
MC Unit
‘ 1 S v B(2
PA T PAO W
/P2 SR /PAO ¢
PB - : ip : PBO @ D(4)
/P8 g } } /PBO
PC : ! PCO
P I
/PcO8 : ! : /PCO
VREF L : : V-REF
scO8 I | e
BAT ?o NER 5,0 BAT(+)
BATO : : BAT(-)
I
oay 18 ‘ ‘ 470 4 24vIN
I I
SVON O3 : : 405 /s—on
pcONO14 : ‘ 418 /p_con
sEnOH : l 44 sen
0sEN 12 | 2 ; 2056
15 ‘ ‘ 44
ALMRST ‘ ‘ /ALM—RST
ALMO-E : : 310 AL+
ALMO O \ ‘ 3205 ALM—
FG (connector frame)

*1. These pin numbers are the same for SVZ to SV4.
*2, iP indicates twisted—pair wires.
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A.2. Connecting the CP-9200SH Servo Controller Module (SVA)

The following diagram shows an example of connecting to the CP-9200SH
servo controller Module (SVA). In this example, the servo amplifier is used in
Speed Control Mode.

XtraDrive
Lic
L2C
L1
L2 Servomotor
= L3
Yaskawa s
CP—9200SH SVA &)
A(T)
- B(2)
w24 O { ‘ F24VIN
DOO ! ! /S—ON (3
DO g } } /P—CON D(4)
002 ()22 : : N—OT
D03 P-0OT
D4 24 /ALM—RST PG
D12 012 : : /TGON+
. ‘ ‘ /TGON—
D11 : : /V—CMP+
‘ ‘ /V—CMP—
18 I I
D10 : : /S—RDY+
S—RDT—
44 | | /
D137 N ALM+
024V : : ALM—
T 1 I ! BAT(+)
1 T v " BAT(-)
SENS BN SEN
sEnsG 28 ‘ : 2 _5s6
IN—A O3 £ 5 Sv_rer
ov O 6 Ose
I
TLMP OZ S 9 St rer
TUMPG O8 1 1 10 5se
pa 10 l £ ; 330 pao
PAL O j j 3405 /PAO
PE 12 l £ 1 250 PO
PBL O3 ! ! 36 & /pBO
PC 1;‘ } £ } ;z PCO
PCLO ; ; /PCa
PGOV ‘
( ]

*iP indicates twisted—pair wires.
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A.3. Connecting the GL-series B2813 Positioning Module

The following diagram shows an example of connecting to the GL-series
B2813 Positioning Module. In this example, the servo amplifier is used in

Position Control Mode.

Yaskawa's
JAMSC—-B2813

O9aV +24V

1

SERVO
NORMAL

DECFLERA—  ULSE
TION L[S /PULSE

START SIGN

/SIGN
sTOP CLR

XtraDrive
*2
L1C
L2C
L1 Servomotor
L2
L3 ue ACT)
S Vo B(2)
w O &)
PULSE SO o)
/PULSE
SIGN
/SIGN
PO
/CLR
SG
+24V 024V

PAO
/PAO +24VINO »
PBO
/PBO /S—ON
PCO P—-OT
/PCO N—OT
SG

ALMA+O

ALM—

*1. The ALM signal is output for approximately two seconds when the power is turned ON. Take this into

consideration when designing the power ON sequence. The ALM signal actuates the alarm detection relay 1Ry

to stop main circuit power supply to the XtraDrive.

*2. Set parameter Pn200.0 to “1".

*3. Connect the shield wire to the connector shell.

*4. P indicates twisted pair wires.
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A.4. Connecting OMRON's C500-NC222 Position Control Unit

The following diagram shows an example of connecting to an OMRON
C500-NC222 Position Control Unit. In this example, the servo amplifier is
used in Speed Control Mode.

XtraDrive
Servomotor
L1C
I/0 Power Supply L2¢C U
******* > 24V g A(T)
C500-NC222 > 024V B v B(2)
Made by OMRON
(Made by ) B w 36
=09 © D(4)
ON wh
+24v {posit%nienng is}
canceled.
(
ON when
STPX F{proxim{\y is}
detected.
ORGX
EMGX CNT
CWLX
DC GND ALM+
DC GND ALM— p_oT A2
+24VIN SRY
+24V
N—OT 43 024V
OUT—=1X /S—0ON “RY
X—0UT V—REF(T—REF)
X—=AG SG
X=A PAO
X—/A /PAD
X—B PBO
X—/B /PBO
X—=C PCO
X—/C /PCO
*2 Connector shell

*1. The ALM signal is output for approximately two seconds when the power is turned ON. Take this into
consideration when designing the power ON sequence. The ALM signal actuates the alarm detection relay 1Ry
to stop main circuit power supply to the XtraDrive.

*2. Connect the shield wire of the I/O cable to the connector shell.

*3. P indicates twisted pair wires.

Note: Only signals applicable to OMRON's C500NC222 Position Control Unit and YET's XtraDrive are
shown here.



XtraDrive User Manual

Appendix A: Host Controller Connection Examples

A.5. Connecting OMRON's C500-NC112 Position Control Unit
The following diagram shows an example of connecting to the OMRON

C500-NC112 Position Control Unit. In this example, the servo amplifier is

used in the position control mode.

I/O Power Supply

1oy =

c500-NCc112 2= -
(Made by OMRON)

» 010V

w5 N7

LRX=01/A2

XtraDrive

Servomotor

A1)
B(2)
C(3)
D(4)

012V

*1. The ALM signal is output for approximately two seconds when the power is turned ON. Take this into

consideration when designing the power ON sequence. The ALM signal actuates the alarm detection relay 1Ry

to stop main circuit power supply to XtraDrive.

*2. Set parameter Pn200.0 to “1”.

*3. Manufactured by Yaskawa Controls Co.

Note: Only signals applicable to OMRON's C500NC112 Position Control Unit and YET's XtraDrive are

shown here.
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A.6. Connecting MITSUBISHI's AD72 Positioning Unit

The following diagram shows an example of connecting to the MITSUBISHI
AD72 Positioning Unit. In this example, the servo amplifier is used in Speed
Control Mode.

XtraDrive Servomotor
U
/O Power Supply L1
e EE A 2 L2c v
[+24v | > L1
[ —T » 04V W
AD72 x5 L2
(Made by MITSUBISHI) [EONT L3 @
1 ON when @
2 positioning isr =
STOP —U“O—« canceled.
DOG —0 O—"{ON when } CN1
proximily is
detected. 47 LO4VIN
40
S—ON
SV—-0ON /
*1
@ 31 ALM+
READY 1RY < 39
ALM— 42
5(9) p-0T Q0
SPEED 5 =70y V-REF(T-REF)
REFERENCE ( ) SG N—OT 43 04V
— 354 pgo
PULSE A ., 3P 365 /peo
l | 33X oa0
PULSE B R 345 /oao
l l 198 6o
PULSE C T 208 /pco
ov : J L SG
oV - &)
ov *3 Connector shell

*1. The ALM signal is output for approximately two seconds when the power is turned ON. Take this into
consideration when designing the power ON sequence. The ALM signal actuates the alarm detection relay 1Ry
to stop main circuit power supply to XtraDrive.

*2. Pin numbers are the same both for X-axis and Y-axis.

*3. Connect the connector wire of the cable to the connector shell.

*4. P indicates twisted pair wires.

Note: Only signals applicable to Mitsubishi's AD72 Positioning Unit and YET's XtraDrive are shown here.
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A.7. Connecting MITSUBISHI's AD75 Positioning Unit

The following diagram shows an example of connecting to the MITSUBISHI
AD75 Positioning Unit. In this example, the servo amplifier is used in
Position Control Mode.

XtraDri
razrve Servomotor
— ouic Y AT
—0OL2C \ B(2)
——C0O L1 W C(3)
——0OL2 @
I/0 Power Supply L3 D(4)
4 » +24V
[F » +
AD75 24V = . = ©
» 04V
(Made by Mitsubishi)
X axis
(Y axis)
26
7 1RY
READY O——F—0O O—o
ON  wh >
STOP Mi—@‘@—»{posit%menmg is} » 04V
canceled.
CN1
" ON when _
DOGC O———1—0 Q—=#;proximily is
detected.
24 19 PCO O24V
PGO | 55 20]) oco
L — ..* ST ALM+
32 ALM—
= / PULSE
PULSE I 21 50 /purse
= 1 SIGN
SIGN 1 22 12 /SIGN
2.2k 15 LR
2 145 /cLr
CLEAR 1 23

* The ALM signal is output for approximately two seconds when the power is turned ON. Take this into consider
action when designing the power ON sequence. The ALM signal actuates the alarm detection relay 1Ry to stop
main circuit power supply to XtraDrive.

Note: Only signals applicable to MITSUBISHI's AD75 Positioning Unit and YET's XtraDrive
are shown here.
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Appendix B. Special Wiring

This appendix provides examples for XtraDrive servo amplifiers connected to
typical host controllers. Refer to the manuals for the host controller when
actually connecting to them.

B.1.
B.2.
B.3.
B.4.
B.5.
B.6.

WIirING PreCAULIONS. ....cciiiieiiiiiiiieee ettt e e e e e e e e e e eeeeeeaeennnnns B-2
Wiring for NOISE CONIIOL........uuiiiiei e e e e e e e e B-5
Using More Than ONne XtraDIiVe ... B-9
Extending Encoder Cables...........coooviiiiiiiiiiiiceeie e B-10
400V Power SUpply VOIAGE .....cooiiiiieeeieieieeeeee e B-12
Reactor for Harmonic SUPPreSSION ..........uvvvveeieiiiiieeeeeeeeeeeeeeeeeeeeeaviaenennnns B-14
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B.1. Wiring Precautions
To ensure safe and stable operation, always observe the following wiring

precautions:
1. Always use the following cables for reference input and encoder
wiring.
Yaskawa .
- Cable Type Drawing Number Maximum Allowable Length

Reference Input | Twisted pair wires JZSP-CKI01 118in (3m)

Multi-conductor JZSP-CMPOO SGMAH, SGMPH 787in (20m)
Encoder shielded twisted air

wire JZSP-CMP02 SGMGH, SGMSH 1969in (50m)

€ Trim off the excess portion of the cable to minimize the cable
length.

2. For a ground wire use as large a wire as possible: AWG14 (Z)0mm
or larger.

€ At least class-3 ground (100maximum) is recommended.
€ Ground to one point only.

€ If the motor is insulated from the machine, ground the motor
directly.

3. Do not bend or apply tension to cables.
The conductor of a signal cable is very thin (0.0079 to 0.012in. (0.2
to 0.3mm)), handle the cables with care.

4. Use a noise filter to prevent noise interference.
(For details, refer to 5.8 \&/iring for Noise Contrgl

€ If the equipment is to be used near private houses or may receive
noise interference, install a noise filter on the input side of the
power supply line.

€ Since this servo amplifier is designed as an industrial device, it
provides no mechanism to prevent noise interference.
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5. To prevent malfunction due to noise, take the following actions:

€ Position the input reference device and noise filter as close to the
servo amplifier as possible.

€ Always install a surge absorber circuit in the relay, solenoid, and
electromagnetic contactor coils.

€ The distance between a power line (such as a power supply line
or motor cable) and a signal line must be at least 11.8in (30cm).
Do not put the power and signal lines in the same duct or bundle
them together.

€ Do not share the power supply with an electric welder or
electrical discharge machine. When the servo amplifier is placed
near a high-frequency oscillator, install a noise filter on the input
side of the power supply line.

Note: 1.Since the servo amplifier uses high-speed switching elements, signal lines may receive noise.
To prevent this, always take the above precautions.
2. For details on grounding and noise filters, refer to 5.8.2 Wiring for Noise Control.

6. Use a UL listed molded-case circuit breaker (MCCB) or fuse in
accordance with the National Electrical Code (NEC) to protect the
power supply line from high voltage.

€ This servo amplifier connects directly to a commercial power
supply without a transformer, so always use an MCCB or fuse to
protect the servo system from accidental high voltage.

€ Select an appropriate MCCB or fuse according to the servo
amplifier capacity and the number of servo amplifiers to be used
as shown in the following table.
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MCCB or Fuse According to Power Capacity

The following table shows the MCCB or fuse capacity for each power

supply capacity.
Servo Amplifier Power Current
in Circui Model . i i r
Main Circuit ode Applicable Capacity per |Capacity pe
Power Capacity Motor Servo MCCB or
Supply (EW) XD- Amplifier Fuse(A ms)*
(KVA)* *
0.05 P5 SGMAH-ASA 0.25
SGMAH-01A
0.10 01 SGMPH-O1A 0.40 4
SGMAH-02A
Single-phase 0.20 02 SGMPH-02A 0.75
200V SGMAH-04A
0.40 04 SGMPH-02A 1.2 8
SGMAH-08A
0.75 08 SGMPH-03A 2.1 11
1.50 15 SGMPH-15A 4.0 19
SGMGH-09D
Three-phase 1.0 10 SGMSH-10D 2.3 3.4
SGMUH-10D
o 2.0 20 SGMGH-09D 4.9 7.1
' SGMSH-10D ' )

* This is the net value at the rated load. When actually selecting fuses, determine the capacity using the prescribed
derating.
** QOperating characteristics (at 25°C): 2 seconds or more for 200%, 0.01 second or more for 700%

Note: 1.A fast-operating fuse cannot be used because the servo amplifier power supply is a capacitor input
type. A fast-operating fuse may blow when the power is turned ON.
2. XtraDrive servo amplifiers do not have built-in ground protection circuits. To configure a safer
system, install a ground fault interrupter with or without a circuit breaker for protection against
overload and short circuit conditions.
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B.2. Wiring for Noise Control

Wiring Example

This servo amplifier uses high-speed switching elements in the main
circuit. It may receive “switching noise” from these high-speed
switching elements if wiring or grounding around the servo amplifier is
not appropriate. To prevent this, always wire and ground the servo
amplifier correctly.

This servo amplifier has a built-in microprocessor (CPU). To protect it
from external noise install a noise filter in the appropriate place.

The following is an example of wiring for noise control.

Noise filter *3 XtraDrive T Servomotor

{t
AC200V 2LF I |
S — 1 :
mm
(0.005in?) g
mm‘ 1 (Casing)
I
‘ X 2.0mm?
| T e (50050
q min.
N N - - e Signal generation !
circuit (provided ‘
Ple] by user)
| ##AA !
! ] *3 *2 J !
‘ | - AVR 3.5mm?
! ; (Ground (0.005in?)
! A
‘ Lo 2mm? (0.003in? )min. mn-
| (Cosn) \(Cong)  (cazimg) 3.5mm? (0.005in2)min.*1 !

Wires of 3.5mm?
(0.005in?) or more*1 (Casing
((Ground plate)

= Ground: Ground to an independent ground
(at least class—3 ground (100 max.))

Note: * When using a noise filter, follow the precaution&Jsing Noise Filteron the following page.
** For ground wires connecting to the casing, use a wire with a thickness of at least0®@sime),
preferably a braided flat copper wire.

Correct Grounding

Grounding the Motor Frame

Always connect servomotor’s frame terminal FG to the XtraDrive’s

ground terminal®. Also be sure to ground the ground termizal
If the servomotor is grounded via the machine, switching noise current
will flow from the servo amplifier power unit through motor stray

capacitance. The grounding of the motor frame is required to prevent
the adverse effects of switching noise.
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Noise on the Reference Input Line

If the reference input line is affected by noise, ground the 0V line (SG)
of the reference input line. If the main circuit wiring for the motor is
accommodated in a metal conduit, ground the conduit and its junction
box.

All grounds must be made to only one point in the system.

Using Noise Filters

Use a noise suppression filter to prevent noise generated by the power
supply line. Install a noise filter on the power supply line for peripheral
equipment as necessary.

The following table recommends noise filters for each servo amplifier
model.

- Recommended Noise Filter
Voltage Servo Amplifier Model
Model Manufacturer
XD - P3to XD - 02 FN2070-6/07
Single-phase, XD - 04 FN2070-10/07
200V XD - 08 FN2070-16/07
Schaff
XD -15 FN350-30/33 chatiner
Three-phase, XD -10 FN258L-7/07
400V XD -20, 30 FN258L-16/07

Note: Filters manufactured by Schaffner.
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Installation and Wiring a Noise Filter

Incorrect application of a noise filter significantly reduces its benefits.
Follow these instructions for the best results.

€ Separate the input lines from the output lines.

Do not put the input and output lines in the same duct or bundle
them together.

\

Separate these circuits

€ Isolate the noise filter ground wire from the output lines.

Do not put the noise filter ground wire, output lines and other signal
lines in the same duct or bundle them together.

L

| Filter Filter
i 1 o
|1 The ground wire
L — can be close to
input lines. A
-
BOX BOX

X O
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€ Connect the noise filter ground wire directly to the ground plate.
Do not connect the noise filter ground wire to other ground wires.

Shielded /

ground wire Thick and
short

X

€ When grounding a noise filter inside an enclosure:

If a noise filter is located inside an enclosure, connect the noise filter
ground wire and the ground wires from other devices inside to the
ground plate for the enclosure first, then ground these wires.

YYyyvy
Yvy

o Ynit

- N

j(} ? — Filter !
| ==

| |

| |

| 1@ |
| x
Box Grewnd ]
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B.3. Using More Than One XtraDrive

The following diagram is an example of the wiring when more than one
XtraDrive is used.
Power Supply

R s T
i L i Power
}**)**}MCCB Power supply
supply "o
% % % OFF 1Ry 1MC
Noise filter IMC g
I SuP
SGMCIH
MC Servomotor
{ | L1 .
I Lo XtraDrive
N L3 [ M
L1C
L2C
+24V CN1
1RY 31 ALME 5
32 ALM i{
@ - - SGMLIH
Servomotor
[ .
Lo XtraDrive
L3 (M
L1C
L2C
CN1
31 ALM+ .
32 ant e
432 A= |
SGMCIH
Servomotor
[ .
Lo XtraDrive
L3 [ M
L1C
L2C
CN1
31 ALM+ .
BRI
32 ALM-T.1¢ 1
vov T

Note: Wire the system to comply to National Electrical Code.

Connect the alarm output (ALM) terminals for the three servo amplifiers in
series to enable alarm detection relay 1RY to operate. The output transistor is
turned OFF when the ALM output signal enters an alarm state.

Multiple servos can share a single MCCB or noise filter. Always select an
MCCB or noise filter that has enough capacity for the total power capacity
(load conditions) of those servos. For details, refé&:.&al Wiring

Precautions.
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B.4. Extending Encoder Cables

Standard encoder cables have a maximum length of 20m. If a longer cable is
required, prepare an extension cable as described below. The maximum
allowable cable length is 50m.

Preparing 50m (164.0ft) Encoder Cables

€ Cable Model Number: UL2076-SB

Cables are ordered in units of meters. Specify the length, when
ordering.

€ Connectors or Connector Kits

Connector Type Model
XtraDrive end Encoder connector (CN2) socket JZSP-CMP9-1

Encoder connector socket for SGMAH
and SGMPH servomotors JZSP-CMP9-2

Motor end Plug

Encoder connector plug and cable plug L: MS3108B20-29S

for SGMGH and SGMSH servomotors Straight: MS3106B20-29S
Cable clamp: MS3057-12A
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€ Preparing Encoder Cables

€ Encoder Connector

. € Cable Line € Encoder Connector at Motor End
at XtraDrive end

3 For SGMAH and
g SGMPH servomotors

—_]
@
@ For SGMGH,
— SGMSH,
and SGMUH
servomotors
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B.5. 400V Power Supply Volage

Caution

Do not connect the servo amplifier directly to any voltage level other than what is specifie
on the servomotor.
Doing so will destroy the servo amplifier.

o

There are 3 types of XtraDrive servo amplifiers. Theguasmpply voltages
are: singlephase 200 ¥, threephase 200V and thrgehase 400 )

For 200V servo amplifiers that use thyglegase 400 M. power supply, prepare
the following voltage conversion transformer (singlease or threphase).

Primary Volt age Secondary Voltage
400 Vg or 440V 200 Vac

Refer to the capacities shown in the following table when selecting a voltage
conversion transformer.

Servo Amplifier Voltage capacity per
Voltage Model Servo Amplifier "kVA
XD-P5 0.25
Single-phase XD-01 040
200V XD-02 0.75
XD-04 1.2
XD-08 2.1

* This is the net value at the rated load.

IMPORTANT

Turn the power supply ON and OFF at the primary winding of the
voltage conversion transformer when using a 400V class power supply.

Transformer indu@nce will cause a voltage surge if the power is
turned ON/OFF at the secondary winding, damaging the servo amplifier.
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n Single-phase Power Supply Connection Example

Transformer for
voltage conversion

XtraDrive

Three-phase 380

VAC to 480VAC

1KM / 200VAC
R A — - .

R
S A — = *

1KM
Ti— ——+
Electromagnetic contactor for

power supply ON/OFF
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B.6. Reactor for Harmonic Suppression

XtraDrive servo amplifiers have DC reactor connection terminals for power
supply harmonic suppression.
Connecting a DC Reactor

The DC reactor is connected in series to the rectifier circuit's output
side. Refer t&.2 Servo Amplifier Internal Block Diagrams.

XtraDrive
DC reactor

M—() @1

-0 P2

By default XtraDrive shipped with (+)1 and (+)2 terminal short-
circuited. Remove the lead wire between the two terminals and connect
the DC reactor instead.

DC Reactor Specifications

For DC reactor specifications provided by Yaskawa refer to
Appendix C of this manual.
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Appendix C. Specifications for Peripheral
Devices

This chapter provides specifications and dimensional drawings for peripheral
devices required in XtraDrive Series Servo System.

C.1. Connector Terminal Block Converter Unit JUSP-TAS0P..............ccuveeee. C-2
C.2. External Regenerative RESISIOIS .......ccuuuuiuiiuiiiiiiiiiieeee e C-4
C.3. DC Reactors for Power Supplies Designed for Minimum Harmonics.....C-6
C.4. Brake POWEr SUPPHES ....uuuuiiiiii e C-8
C.5.  SUIQE SUPPIESSON ..eviiiiiiieeeeia e e etis e ettt e e et a e et e e e et e e e et e e eet e e ean e e eeennaaees C-9
C.6.  MagnetiC CONLACION.........cciiieieiiiiiiiiie et e e e e e e e e e e eeeeeeenees C-9
C.7. Variable Resistor for Speed Setting..........uuuuiiiiiiiiiieeeeeeeeeeeeeee e C-9
C.8. CNI1 /O Signal CONNECION......ciiiiieieeeeieieeeieiiiitee e C-9
C.9. Connecting Pulse A/B Encoder without C Pulse (Index Pulse) .............. C-10
C.10. ADSOIUtEENCOAEIBALLEIY .......ccceiiiiieeeee e C-11
C.11. Cables for Connecting PC to XtraDriVe ..........cccevvviviviiiiiiiiieeeeeeeeeeeen, C-12
C.11.1. RS-232 Communication Cable ... C-12
C.11.2. Cable with RS-232 to RS-422 Active Adapter..........ccccevvvvvvvvvnnnnnnns C-14
C.12. Connecting Regenerative RESISIOrS ..........coovviiiiiiiiiiiiieeee e C-15
C.13. Connecting Yaskawa Option Board............cccccevvvveiiiiiiiiieee e, C-19
C.13.1. Attaching the Option BOArd.........cccoooeeieeiiiiiiiiiiiiiiic e C-19
C.13.2. Detaching the Option Board .............ccceeiiiiiiiiieeeeiecceeeeeee e C-19
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C.1. Connector Terminal Block Converter Unit JUSP-TA50P

Servo Amplifier

‘ +10%
Length of cable supplied 19.69(500) -0%

50—pin connector plug
° MR—=50RMD2

50—pin terminal block
° M3.5 screws

ananan:—— v any:

—
R

1.77 (45)

®®®®®®®®®®®®®®®®®®‘ i

R[]

9.74 (247.5)

Connector terminal block converter unit
JUSP—TA50P (cable included)

Mounting hole diagram

10.01 (254.2)
o 0.14 (7.0) (3.5) 014 _|.
ovw <
O — L i~ —
RN
8 &
0.27 (7.0) 027 (7.0)
10.28 (261.2)

* Terminal specifications:  see the following page
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" JUSP-TAS0P Terminal Block Pin Numbers and Signal

Names.
Xtradrive JUSP—TAS0P Terminal Block Unit
Signal CN1 Connectar| Terminal
Name pin no. _ No. Block No.
sG 1 / ‘ Al 1
SG 2 : : B1 2
PLT 3 ‘ ‘ ° A2 3
SEN 4 : : B2 4
V—REF 5 ‘ ‘ 5 A3 5
SG 6 l l B3 6
PULS 7 ‘ ‘ 5 A4 7
| |
/PULS 8 \ \ B4 3
T—REF 9 : : 5 A5 9
SG 10 : : B5 10
SIGN 11 : : ¢p AB 1
/SIGN 12 ; ; B6 12
PL2 13 : : A7 13
/CLR 14 ‘ ‘ 5 B7 14
CLR 15 : : A8 15
16 ‘ ‘ B8 16
17 : : A9 17
PL3 18 L L BO 18
| |
PCO 19 ‘ ‘ 5 A10 19
/PCO 20 | | B10 20
BAT(+) 21 : ‘ 5 K 21
BAT(-) 22 : : B11 22
23 ; ; A12 23
24 : : B12 — 24
/V—CMP+ 25 ; ; 5 A3 25
/V—CMP— 26 : : B13 26
/TGON+ 27 ‘ ‘ 5 Al4 27
/TGON— 28 : : B14 28
/S—RDY+ 29 ‘ ‘ 5 A15 29
| |
/S—RDY- 30 ‘ ‘ B15 30
ALM+ 31 | | 5 A6 31
ALM— 32 : : B16 32
PAO 33 : : 5 A7 33
/PAO 34 ; ; B17 34
PBO 35 : : ¢P A18 35
/PBO 36 ; ; B18 36
ALO1 37 : : A19 37
ALO2 38 ‘ ‘ B19 38
ALO3 39 : : A20 39
/S—0N 40 ‘ ‘ B20 40
/P—CON 41 : : A2 41
P—OT 42 ‘ ‘ B21 42
| |
N-OT 43 : : A22 43
/ALM—RST 44 | | B22 44
/P—CL 45 ‘ ‘ A23 45
/N—CL 46 : : B23 46
+24VIN 47 ; ; A4 47
PSO 48 : : 5 B24 48
/PSO 49 ; : A25 49
50 S B25 50
Connector Case Cable: Supplied with the terminal block

¢ P: Twisted—par
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C.2. External Regenerative Resistors

Regenerative resistors can be externally mounted onto all XtraDrive models.
Mount a regenerative resistor externally if regenerative energy exceeds the
capacity of the XtraDrive.

If a regenerative resistor is to be mounted externally, the jumper between B2
and B3 terminals of XtraDrive must be removed.

Specifications for XtraDrive Regenerative Resistors

Specifications for Regenerative Min.
. . Resistor Mounted in a XtraDrive Allowable
Applicable XtraDrive .
. . Resistance
Resistance (! ) Capacity (W) o)
Single- XD-01
phase XD-02 - - 40
200V XD-04
XD-08 50 60 40
XD-15 25 140 20
Three- XD-05
phase XD-10 108 70 I
400V XD-20
XD-30 45 140 44

Examples of External Regenerative Resistors

Manufacturer Model Specifications Manufacturer
RH120 70W, 1 to 100! lwaki Wireless Research
RH150 90W, 1t0 100 ! Institute
RH220 120W, 1 to 100!

RH300C 200W, 1 to 10 k!
RH500 300W, 10to 30 !

*  Set the resistance of the regenerative resistor to higher than the minimum allowable resistance of the

XtraDrive.

" Product Name Configurations

RH120 (N)10! J

1 2 3

1 Model

N indicates non-inductive winding

[72)

2 Resistance

3 Resistor
Tolerance

K: £10%
J: +5%
H: +3%
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Specifications

Resistor Tolerance

K: £10%, J: £5%, H: £3%

Resistor Temperature
Characteristics

+400 PPM/°C (Up to 20! ), £260 PPM/°C (20! or

higher)

Withstand Voltage

"R at 200 VAC/1min: £(0.1% + 0.05 ! )

Insulation Resistance

500 VDC, 20 M! or higher

Short-term Overload

" R with 10 times the rated power applied for 5 s:

+(2% +0.05 ! )

Service Life

"R in 1000 hours at rated 90 minutes ON and 30

minutes OFF: £(5% + 0.05 ! )

Inflammability

Fire does not occur with 10 times th
applied for 1 min.

e rated power

Ambient Temperature Range -25 t0 150 °C
" . . .
! Dimensional Drawings
RH 120150220 Lead wire: L=300(11.81) RH2208
o] ~
felp= a
1 g 138(5.43)
i L 1) oo [
D I =
N A—— |
[ - ™
c ] 170¢6.69)
. _ 154¢6.06)
@ N E o .
PA5@0IS) & $4.5(90.18) Jﬁgm g 3 Bl
| Sl E
Unit (mm) (in) 8 E B
Rated Resistnce A B C D E F G o g 94502018
Power ange <~ | 5
Rz 1 70w 1 to 100 | |RH120[182 150 |172 [16 |42 |22 |20 0
(7.17) [(5.91) [ (6.77) |(0.63) |(1.65) |(0.87) |(0.79) Lood wire: L 2500(19.69
RH150 | oow ! 010 | ieiis0 212 [180 |202 |16 |44 |24 |30 ead wire. =500(19.69)
RH220 | 120W 1 to 100 (8.35) |(7.09) |(7.95) |(0.63) |(1.73) |(0.94) |(1.18) Rated power: 120W
RH220 230 200 (220 115 |60 |24 |20 Resistance range: 1 to 100k
(9.06) |(7.87) [ (8.66) |(0.59) |(2.36) |(0.94) |(0.79)
RH300C . RH500
i
o &)
o Z 250¢9.84) 5
< = ™
§~ f o ) 234¢9.2D a
=i 3012 [N
312¢12.28> 5 i 7E =
271010.63) o
_ 218858 2x94.5(0.18)
i“ R <
a = rE ol
é‘ ! 7717 - %@ sl
o I~ — <~
5|8| 8| -k 4.7¢0.19>
3lg|e 300¢11,81
NI -
~ | ©@To . .
Lead wire: L=300(11.81) Lead wire: L=450(17.72)
Rated power: 200w Rated power: 300W
Resistance range: 1 to 10k Resistance range: 1 to 30k
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C.3. DC Reactors for Power Supplies Designed for Minimum
Harmonics

If necessary for power supplies designed for minimum harmonics, connect a
DC reactor between the (+)1 and (+)2 terminals of XtraDrive main circuits.
Select a DC reactor that matches the ratings of the XtraDrive from among
those listed in table.

DC Reactor Specifications

Reactor Specifications

Applicable XtraDrive Reactor
Impedance (mH) Rated Model
Current (A)
Single- XD-01 40.0 0.85 X5071
phase XD-02 20.0 1.65 X5070
200V XD-04 10.0 3.3 X5069
XD-08 4.0 5.3 X5079
Three- XD-10 2.0 4.8 X5061
phase XD-20 1.5 8.8 X5060
200V XD-30 1.0 14.0 X5059
Three- XD-05 4.7 1.5 X5074
phase XD-10
400V XD-15 3.3 4.5 X5075
XD-20
XD-30 2.2 8.6 X5076
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Dimensional Drawings

Dimensions mm (in) Approxi-
Reactor mate
Model Mass kg

A B C D E F G "H " (Ib)

X507# 35 52 80 95 30 40 45 4 4.3 0.5
(1.38) | (2.05) | (3.15) | (3.74) | (1.18) | (1.57) | (1.77) | (0.16) | (0.17) | (1.102)

X5070 40 59 100 120 35 45 50 4 4.3 0.8
(1.57) | (2.32) | (3.94) | (4.72) | (1.38) | (1.77) | (1.97) | (0.16) | (0.17) | (1.764)

X5069 40 59 105 125 45 60 65 4 5.3 1.0
(1.57) | (2.32) | (4.13) | (4.92) | (1.77) | (2.36) | (2.56) | (0.16) | (0.21) | (2.205)

X5079 50 74 125 140 35 45 60 5 4.3 1.2
(1.97) | (2.91) | (4.92) | (5.51) | (1.38) | (1.77) | (2.36) | (0.20) | (0.17) (2.65)

X5078 50 74 125 155 60 70 80 5 5.3 2.0
(1.97) | (2.91) | (4.92) | (6.1) | (2.36) | (2.76) | (3.15) | (0.20) | (0.21) (4.41)

X5064# 35 52 80 95 35 45 50 4 4.3 0.5
(1.38) | (2.5) | (3.15) | (3.74) | (1.38) | (1.77) | (1.97) | (0.16) | (0.17) | (1.102)

X5060 40 59 105 125 45 60 65 4 4.3 1.0
(1.57) | (2.32) | (4.13) | (4.92) | (1.77) | (2.36) | (2.56) | (0.16) | (0.17) | (2.205)

X5059 50 74 125 155 60 70 80 5 5.3 1.1
(1.97) | (291) | (4.92) | (6.1) | (2.36) | (2.76) | (3.15) | (0.20) | (0.21) (2.43)

X5074 30 47 70 85 28 38 45 4 4.3 0.3
(1.18) | (1.85) | (2.76) | (3.35) | (1.10) | (1.50) | (1.77) | (0.16) | (0.17) | (0.661)

X5075 40 59 100 120 40 50 55 4 4.3 0.9
(1.57) | (2.32) | (3.94) | (4.72) | (1.57) | (1.97) | (2.17) | (0.16) | (0.17) | (1.984)

X5076 50 74 125 140 35 45 60 5 4.3 1.1
(1.97) | (2.91) | (4.92) | (5.51) | (1.38) | (1.77) | (2.36) | (0.20) | (0.17) (2.43)

G A
A
\
T @%
@) NP L
I T | Lo
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C.4. Brake Power Supplies

Brake power supplies are available for 200V inputs for servomotors with
brakes.

200 V input: LPSE-2HO1

Dimensional Drawings

50 (1.97)
30 (1.18) Units: mm (in)
4 ™
— ——
— 2 P/
- : J
Two mounting holes measuring 3 mm
(0.12 in) in diameter (Spot facing 25 (0.98)
measuring 5.5 mm (0.22 in) in diameter
and 4 mm (0.16 in) long.)
(o ) ' Y e
Nameplate |: | e
Lead wire 11 (0.43)
Specifications
Lead wire length: About 500 mm (19.69 in) each
Max. ambient temperature: 60 C
Lead wires: Color coded
AC Input Brake End
Yellow/White Red/Black

Internal Circuit

The following shows internal circuit for brake power supply. While it is
possible to switch either the AC or DC side of the power supplies, it is
normally safer to switch the AC side.

— -

Py
[]
Q

7 Surge sup-
- pressor

DC (Brake) side

Black

—_————— ) — e — e — D e — e —

When switching on the DC side, install a surge suppressor near the brake coil to prevent@amage t
the coil from voltage surges due to DC-side switching.
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C.5. Surge Suppressor

C.6.

C.7.

C.8.

Recommended to install surge suppressor that absorbs surge voltage
generated when the magnetic coil is OFF. This prevents faulty operation or
damage to electronic circuits near the magnetic contactors or switches.

Magnetic Contactor

A magnetic contactor turns ON and OFF the servo. Be sure to attach a surge
suppressor to the excitation coil of the magnetic contactor.

Select a magnetic contactor based on the current capacity of the XtraDrive.
For multiply servo systems, select a contactor based on total current capacity.

Variable Resistor for Speed Setting

A variable resistor provides speed references by applying speed reference

voltage from the external power supply across CN1 pins 1 and 5 as well as 1
and 6.

Connection to an External Power Supply

1.8 kQ (1/2W)min.

XtraDrive

12V

CNL1 1/O Signal Connector

CNL1 connector is required to connect the host controller to XtraDrive. It
comprised of a connector and a case.

Connector Parts
YET P/N of Connector Connector Case
Model Model
434003 10150-3000VE * 10350-52A0-008 *

* Manufactured by Sumitomo 3M Co.
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C.9. Connecting Pulse A/B Encoder without C Pulse (Index Pulse)

OEM Encoder Cable

{ | ﬁ )0
=
20 PIN CONNECTOR
XtraDrlve_Slde Pin Number Signal Name Wire Color Remarks
(20-pin connector)
1,2,3 PGGND Black
Red Twisted
456 PGSV White Pair
14 PC Green Twisted
15 /PC White Pair
16 PA Blue Twisted
17 /IPA White Pair
18 PB Yellow Twisted
19 /PB White Pair
FG Connecto6hield | Yellow/Green

In case of using an A/B encoder without C pulse:
Connect signal PC (Green Wire) directly to +5V terminal
(together with Red-White PG +5V wires)
Connect signal /PC (White wire from Green-White pair) directly to GND
terminal (together with Black wire)

WHITE(/PC)

TO GROUND
TERMINAL
BLACK(GND)
GREEN(PC)
TERMINAL

\ RED+WHITE(+5V)

C-10



XtraDrive User Manual

Appendix C: Specifications for Peripheral Devices

C.10. Absolute Encoder Battery

When the power supply of an absolute encoder is OFF, a data backup battery
is required. Customers can install one of the absolute encoder batteries shown

below.

" Battery Installed at the Absolute Encoder Cable End
Model: ER6V (Lithium battery by Toshiba Battery Co. Ltd)
3.6V 2000 mAh
YET P/N: 704004

" Battery Installed at the XtraDrive End (CN1 Connector)

Connect a lithium battery with following characteristics to XtraDrive
using CN1 connector:

2000 mAh
3.6V
Contact No. Contact Name
21 Battery+
22 Battery-

"P represents twisted pair.
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C.11. Cables for Connecting PC to XtraDrive

C.11.1. RS-232 Communication Cable

Cable Configuration

D-Sub 9-pin connector Half-pitch 14-pin connector
Plug: 77SDE-09S Plug: 10114-3000VE
Shell: 17JE-09-H1C Shell: 10314-52A0-008
Amphenol Ltd. Sumitomo 3M Ltd.

s

O| Tl 34

Cable model: 004146/ET)

H)

Communication Specifications

The communication specifications are as follows:

Baud Rate: up to 19200 bps
Number of Bits: Start: 1 bit

Data: 7 bits

Stop: 1 bit

Parity: 1 bit (even)
Synchronization Method: Start-Stop
XON/XOFF Control: None
Shift Control: None
Communication Method: Semi-duplex

Connection Circuits

With the Standard RS-232C Port

Maximum cable length is 2 m (6.56 ft). In this case, the connection
circuits are follows:

XtraDrive end (14-pin CN3) RS-232C port (9-pin PC end)

/XD 2 O 03 /RXD
/IRXD 4 O 02 /TXD
oV 14 O — 05 0oV

:Short by wire jumper 1,7,8

: Short by wire jumper 6,4

FG Case O Shield S OFG Case
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With RS-422A Port
XtraDrive can also be connected to an RS-422A port.
In this case, the connection circuit is as follows:

Transmission Distance: 30 m (98.4 ft)
Transmission System: RS-422A

XtraDrive end (CN3) RS-422A port (PC end)
™ 1 O — ORXD
D 2 © O/RXD
RXD 3 O OO
RXD 4 O O/MD
IRXD 6 O— L
RT 7 o— | iShleId
oV 14 © oV

FG Case ©O -9’

Terminal Arrangement at XtraDrive End

Connector Pin Numbers and Signal Names

Pin No. | Signal Name Signal Circuit Name Signal Direction
1 TXD Transmit data (not inverted) Pl S*
2 [TXD Transmit data (inverted) PI'S
3 RXD Receive data (not inverted) P" S
4 /RXD Receive data (inverted) P"'S
5 OPH Reserved pin -

6 /RXD Short pins 6 and 7 to insert a 220# terminating
7 RT resistance between RXD and /RXD

8 TXD Transmit data (not inverted) PI'S

9 /TXD Transmit data (inverted) P!I'S

10 RXD Receive data (not inverted) P" S

11 Reserved pin #°

12 Reserved pin #°

13 5VPP Reserved pin -

14 GND -

1. P: Personal computer
* 2. X: XtraDrive
3. #: Reserved terminal (leave open)
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C.11.2. Cable with RS-232 to RS-422 Active Adapter
This cable is required when operating XtraDrive in Programming mode.

)
D ‘ 004197‘ 9 (g
2l Cable Model: 004197 (YET)
9-Pin D-Sub Connector 14-Pin Half Pitch
with active adapter inside Connector
TXD (10— adapter 1 O (3 RXD
ITXD (2)0—— s O (4) /RXD
RXD (3 T O 1) TXD
( )Oiﬁ 290 i i 1)
IRXD (4)0—— — O (2) /TXD
ov (59 — O (14) OV
FG Casen - o FG Case

Cable Shield
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C.12. Connecting Regenerative Resistors
The method for connecting regenerative resistors is shown below.

Disconnect the wire between the servo amplifier's B2 and B3 terminals and
connect an external regenerative resistor between the B1 and B2 terminals.

XtraDrive
Regenerative resistor
Bl LI
B2
B3 ™~ Be sure to take out the lead wire

between the B2 and B3 terminals.

*The user must provide the regenerative resistor.

Calculating the Regenerative Power Capacity

Simple Calculation Method

When driving a servomotor normally along the horizontal axis, check
the external regenerative resistor requirements using the calculation
method shown below.

Servo Amplifiers with Capacity of 400W or Less

Servo amplifiers with a capacity of 400W or less do not have built-in
regenerative resistors. The energy that can be absorbed by capacitors is
shown in the following table. If the rotational energy in the servo

system exceeds these values, then connect a regenerative resistor
externally.

Apblicable Servo Regenerative Energy
Voltage PP o that Can be Processed Comments
Amplifiers ,
(joules)
200V XO-PST, P 185 Value when the input voltage
XD-01-** to -04-** 37.1 is 200V AC

Calculate the rotational energy in the servo system using the following
eqguation:

Jx Nu ?
ES:
12566

Where: J =M+ J
Ju: Servomotor rotor inertia (kg-Th(oz-in-$)

Joules

J.: Motor axis conversion load inertia (kefnfoz-in-$)
Nn: Rotation speed of the servomotor (rpm)
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Servo Amplifier Capacity of 0.8 to 3.0kW

Servomotors with a capacity of 500W to 3kW have built-in regenerative
resistors. The allowable frequencies for just the servomotor during
acceleration/deceleration operation, in the run cycle from 0 to the
maximum rotation speed to 0, are summarized in the following table.

Convert the data into the values obtained with actual rotation speed
used and load inertia to determine whether an external regenerative
resistor is needed.

Series Allowable Frequencies in Regeneration Mode (r/min)
Voltage :
%apac'ty 03| 05 | 08 [ 09| 10 | 13 | 15 | 20 | 30
ymbol
SGMAH — — 89 — — — [ =1 = —
SGMPH — — 29 | — — — |7 | — —
200V SGMGH-
#AEA 34 — 13 — 10 — 12 8
SGMSH — — — — 39 — 31 48 20
SGMGH — 42 — 15 — 10 — 12 8
400V SGMSH — — — — 47 — 31 48 20
SGMUH — — — — 27 — 19 — 13

Operating Conditions for Allowable Regenerative
Frequency Calculation

Load inertic = 0 (motor only)

Speed reference

0 >t

[ [
: : - — €— Maximum rotation speed
\ 1/ (

Servomotor rotation speed 0 : I : I >

\
! Regeneration 'mode !

I I
I I
“ [ / ": - - - -1- —<— Maximum cycle
| | |
Servomotor—generated torque |

>t
— 44— Maximum cycle

T
(Operating cycle)

Allowable frequency = 1/T (r/min)

Use the following equation to calculate the allowable frequency for
regeneration mode operation.

. 2
_ Allowablefrequencyfor servomotopnly Max.rotationspeed =~ Cycles

Allowable frequency - ’
@ n) Rotationspeedused  Minute

Where: n = JJu
J : Motor axis conversion load inertia [0z-ih{kg: )]
Ju: Servomotor rotary inertia [0z-i5-&g-mf)]
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" Regenerative Energy Calculation Method

This section shows the procedure for calculating the regenerative
resistor capacity when acceleration and deceleration operation is as
shown in the following diagram.

Ny: Motor rotation speed
|
| \
0 : :
|
|

T : Load torque

Rotation speed

v

Motor torque *

Y. Regenerative
torque

Calculation Procedure

The procedure for calculating the capacity is as follows:

Units .
Step Procedure fin. (mm)] Equation
2
Es= [Joules] = [J]= Ec= L u XNum~
1 Find the rotational energy of [ o0z-in-s? (kg-mz-sz)] 182
the servo system (Es). JL= Iv=1J Where: Nwm = Motor speed
Ny = rpm J. = Load Inertia
Ju = Motor Inertia
Find the energy consumed |"L = 0z:in (N-m)
by EL=Joules =J EL= — (NuXx"LXxtp)
2 : _ 60
load system loss (EL) during |Nm = rpm .
the deceleration period (tp). |to =S Where: "= Motor torque
Calculate the energy lost t = s = deceleration stoppin Ewm = ( Value from the
3 |Ew tiDme PPING | 5eryomotor Winding
from servomotor winding _ _ Resistance Loss” graph below)
. Em = Joules =J
resistance. X tp
Calculate the servo amplifier Ec = Value from the
4 energy (Ec) that can be Ec = Joules =J “Absorbable Servo Amplifier
absorbed. Energy” graph below.
Find the energy consumed CE L b _
5 | by the regenerative resistor Bx=Es =E =Em =Ec = Ek=Es — (EL+Em+Ec)
Joules =J
(Ex).
Calculate the required Wk =W - _Ex
6 regenerative resistor Ex = Joules =J K 02xT
capacity (W). T=s Where: T = Time

* 1. The “0.2” in the equation for calculating®/is the value for when the regenerative resistor’s
utilized load ratio is 20%.

If the previous calculation determines that the amount of regenerative power
(Ww) that can be processed by the built-in resistor is not exceeded, then an
external regenerative resistor is not required.
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If the amount of regenerative power that can be processed by the built-in
resistor is exceeded, install an external regenerative resistor for the capacity

obtained from the above calculation.

If the energy consumed by load system loss (in step 2 above) is unknown,
then perform the calculation using £0.
When the operation period in regeneration mode is continuous, add the
following items to the above calculation procedure in order to find the
required capacity (W) for the regenerative resistor.
Energy for continuous regeneration mode operation perigoies)
Energy consumed by regenerative resistEe Es- (E. + Ev + Ec) + Eg
Required capacity of regenerative resistok:aNE«/ (0.2 T)
Here, B = (24/60) Nuc X "¢ tc
" Servomotor’s generated torque [0z-in (N-m)] in continuous
regeneration mode operation period.
Nme: Servomotor rotation speed (rpm) for same operation period as

above.
te: Same operation period (s) as above.

Servo Amplifier's Absorbable Energy

The following diagrams show the relationship between the servo amplifier's
input power supply voltage and its absorbable energy.

XtraDrive for 200V motor

120
XtraDrive
XD
_ 100
o
e
© 80 0T to 0%
- 08
9 60 15
° P3, |P5
Q
= 40
—
(J) \\gt\\\
20— N
e A
 —— |
180 200 220 240 260

AC input power supply voltage (Vrms)

XtraDrive for 400V motor

140 XtraDrive

3 120 D=

[0

€ 100 20 1,30

o 10

L 80 05

§ 60 \6\

|

£ \\JL\\

) 49 ] ——
0
320 360 400 440 480 520

AC input power supply voltage (Vrms)
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C.13. Connecting Yaskawa Option Board

XtraDrive supports Yaskawa option boards. When connecting the Yaskawa
option board, XtraDrive acts as an SGDH servo amplifier, includes control
loops, which are not NCT (standard control loop of XtraDrive).

Note: XtraDrive’s digital I/O allocation input (Pn50A — Pn510) default is
different than SGDH default.

C.13.1.

Attaching the Option Board

XtraDrive parameter settings

1. Set Pn000.1=1 for Option Board detection.
Set Pn191.3

2. Restart XtraDrive

Note: These settings done automatically by selecting “Yaskawa Option
Board” during wizard.

Parameter | Dig. Name Setting Description Default
Option 0 Option board enabled

Pn191 3 Board 0
Enable 1 Option board ignored

Mounting the Option Board to XtraDrive

1.
2.

Turn XtraDrive power supply off.

Remove the connector cover from the CN10 connector on the
XtraDrive.

Insert the lower two mounting notches into the mounting holes at the
bottom right of the XtraDrive.

Push the Option Board, inserting the upper mounting notches of the
board into the upper mounting holes on the right side of the XtraDrive.

For grounding, connect the ground wire of the board to the point
marked “G” on the XtraDrive.

Detaching the Option Board
Turn XtraDrive power supply off.
Disconnect the ground wire of the board from the XtraDrive.

Push the upper mounting notch (single) of the board out off the upper
mounting holes on the right side of the XtraDrive.

Turn XtraDrive power supply on.

Alarm A.E7 will appear. To clear the alarm executes Fn014 (option
unit detection result clear), in the auxiliary function mode, and then
cycle the power. See 7.2.13

Set Pn000.1 to the required control method and reset the XtraDrive.
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Appendix D. List of Parameters

This appendix lists the parameters, switches, and input signal selections, out put
signal selections, auxiliary functions, and monitor modes for XtraDrive servo

amplifiers.
D.1.  PaAlAmMeIerS. ...ttt e e D-2
D.2.  SWITCRES ..ot —————— D-7
D.3.  Input Signal SEIECHIONS .......covviiiiiiiiiiee e D-11
D.3.1.  HOME SWILCNES ..ooiiiiiiieeeee s D-12
D.3.2. Extended input signal Selection. ............ccceeiiiiiiiiiiiiiiiiiicie e D-12
D.4. Output Signal SEIECLIONS.........coviiieiicee e D-13
D.4.1. Extended Output Signal Selection ..........cccceeeeiiiiiiiiiiiiiiiiccieee e D-13
D.5.  AuUXiliary FUNCLONS ......cccoeiiiiiiieeeee e e e e e e D-14
D.6.  MONItOr MOUES..... oottt e e e e e e e e e e e eeeeeeaeees D-14
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D.1. Parameters
The following list shows paraeters and their settings.

Parameter . Setting Default
Category Number Name Unit Range Setting Reference
Function Selection Basic 5.1.1,
Pno00” Switches - _ 0x00DO 5.3.5
" Function Selection 5.1.2,
5 Pno01* Application — — 0000 5.4.2,
g Switches 1** 5.5.7
© Function Selection 5.2.8,
s Pn002* Application — — 0000 5.2.9,
S Switches 5.7.2
B Function Selection
% Pn003 Application — — 0002 6.4
n Switches 3
S Function Selection
"é Pn006 Application — — 0000 6.4
Z Switches 3
Function Selection
Pn007 Application — — 0000 6.4
Switches 3
Pn100 Speed Loop Gain Hz 1 to 2000 40 6.2.2
Speed Loop Integral Time 15to 6.2.7,
S Pniol Constant 0.0Ims | 51500 2000 6.2.10
% Pn102 Position Loop Gain s™ 1to 2000 40 6.2.10
b 6.2.6,
o Pn103 Inertia Ratio % 0 to 10000 300 6.3.1,
£ 6.3.5
©  lpnios Feed-Forward (Speed % | 0to100 0 6.2.2
control)
Pn110* Online Autotuning Switches — — 0010 6.3.4

* After changing this parameter, cycle the main circuit and control power supplies to enable the new

settings.

** The multi-turn limit is valid only when parameter Pn0B2bsolute Encoder Usage is set to "2". The value will
be processed in the range of "+32767 to -32768" for othengetiven if the value is changed. There is no need to
change the multi-turn limit except for in special cases. Be careful not to change the setting unless necessary.

Parameter . Setting Default
Category Number Name Unit Range Setting Reference
" Pn190* Motor selection switch -- -- 0000 5.8
a Pn191* Motor selection switch - - 0000 5.8
()
£ Pn192* Pulses numberof Aquad B |, secrrev [0-9999 2048 5.8
g encoder (Low)
a " Pulses number of Aquad B [Pulse*100 |
S Pn193 encoder (High) 00/Rev 0-419 0 58
o Encoder counts per Scale Counts/Sc
* -

= Pn199 Pitch of linear motor ale Pitch 1-256 L

Pn1A0 Global gain factor (Tightness) |% 0-500 60 6.3.3
" Pnl1A2 Speed feedback filter 0.01lms 30-3200 40 6.3.5
@
E Pnl1A4 Torque filter (low pass) 0.01lms 0-2500 20 6.3.5
@ Pn1A5 Torque filter (second order) |0.1% 0-1000 0 6.3.5
g Pn1A7 Integral mode switch - -- 1121 6.3.8
c Pn1A9 Integral feedback gain Hz 0-500 40 6.3.5
8 Pn1AA Proportional feedback gain Hz 0-500 40 6.3.3

PN1AB Supplementz_iry proportional Hz 0-500 30 6.3.3

feedback gain
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Parameter . Setting Default
Category Number Name Unit Range Setting Reference
Pnl1AC Speed feedback gain Hz 0-2000 80 6.3.3
Pn1AD Acceleration feedback gain % 0-500 0 6.3.3
Pnl1AE Acceleration feedback filter 0.01lms 0-2500 300 6.3.9
%) Pnl1AF Feed forward gain % 0-200 0 6.3.3
% Pn1B5 Maximum variable gain % 100-1000 160 6.3.7
% Pn1BB Feed forward compensation  |Hz 10-2000 2000 6.3.4
S |pniBC Filter on command 0.01ms  [0-2500 300 6.3.4
= acceler_atlon _
'55 Pn1BD Reduction (_)f _\/_lbratlons due to Hz 10-2000 2000 6.3.4
system flexibility.
Pn1BF Integral switch advance -- 1-15 3 6.3.8
Pn1CO Integral offset averaging time |ms 0-25 0 6.3.7
Pn1C1 Integral switch advance 125us 0-8 3
Position Control Reference
* J— —_
2 Pn200 Selection Switches 0000 522
% Pn201* PG Divider (rotary motor) p/r 0 to 65635 2048 5.2.3
2 - -
8  |Pn202* (Elili%rggfogear Ratio — 1 to 65535 4 525
]
DC- Electronic Gear Ratio
) n enominator — to 2.
S Pn203* D i 1 to 65535 1 5.25
'g (See note 3).
o Pn205* Multi-Turn Limit Setting® rev 0 to 65535 65535 5.7.2
Pn216 Command smoothing 0.1ms 0-65535 0 6.3.4
5506 £ Counts /
g 5% E |Pn281* PG Divider Scale 1-256 1
S22 g Pitch
Pn2A2* Work speed default (low) fr?i(fsd 0-65535 0 59.1.2
Speed
Pn2A3* Work speed default (high) units* 0-256 0 59.1.2
65536
Pn2Ad* Work acceleration default /-_\ccele_ra— 0-65535 0 591.2
(low) tion units
. Accelera-
Pn2AS* \(’r\fiorr'f)acce'era“o” default  \ion units* |0-256 0 59.1.2
9 65536
T |pn2A6* Work jerk smoothing time |, ¢ 0-63999 0 59.1.2
g default
£ |Pn2A8*  |Quick stop deceleration (low) |AC%®1ral g 65535 | es535 | 5912
3 on units
c Accelera-
-% Pn2A9* Quick stop deceleration (high) |tion units* |0-256 256 59.1.2
L 65536
5 Position units ratio numerator
S Pn2B0O* - 1-65535 1 59.1.1
£ low)
3 Pn2B1* Position units ratio numerator | _ 0-16383 0 5911
= (high) ____
& |Pn2B2* Position units ratio - 1-65535 1 59.1.1
denominator (low)
Pn2gg  |Iosition units ratio - 0-16383 0 5.9.1.1
denominator (high)
Pn2B4* (Slcr))vev)ed units ratio numerator i 1-65535 1 5911
PR2B5* ﬁqﬁ)gﬁ)d units ratio numerator i 0-16383 0 59011
Pn2B6* (S|§$(;d units ratio denominator | _ 1-65535 1 5911
Pn2B7* g]rl)ges)d units ratio denominator | 0-16383 0 591.1
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Parameter . Setting Default
Category Number Name Unit Range Setting Reference
Pn2B8* Acceleration units ratio _ 1-65535 1 5911
numerator (low)
Pn2B9* Acceleration units ratio B 0-16383 0 59.1.1
numerator (high)
PR2BA* Acceleratlon units ratio B 1-65535 1 5911
denominator (low)
Pn2BB* Acceleratlon units ratio _ 0-16383 0 591.1
denominator (high)
User
Pn2CO Motion end window position 0-250 7 5.9.1.2
units
0.1% of
o Pn2C1 Torque slope rated 1-24000 24000 5.9.2
S torque/ ms
E Synchronize window for pulse Use_r_
3 Pn2C4 train position 0-250 7 Note*
< units
= Pn2C5 Zero speed when find hard Sp_eed 0-32000 2 593
Q home units
c i s .
E PN2C6 Communlcatlon switch Null 0-1 1
£ selection
S Pn2C7* Home switch selection - -- 0008 5.9.3
€ |Pn2cs Auto tuning — Time between |, 200-2000 | 400 5.9.5
o movements
® Auto tuning — Speed of % of
Pn2C9 g->p maximum  |0-100 50 595
movement
speed
Pn2CA ﬁ;f tuning — Acceleration |, 1-1000 50 595
Pn2CB Auto tuning — Plateau time of ms 0-1000 50 595
movement
Pn2CC* Auto start user program -- 0-99 0 5.10
Pn2D0 Reserved - - - -
Pn2D1* Expand input signal selection | _ 8887 5.94
pn2ppr | EXPand outputsignal - - 0021 5.9.4
selection 1
0.01v/ 150 to
Pn300 Speed Reference Input Gain |rated 3000 600 5.2.1
speed
% Pn301 Speed 1 (rotary motor) rpm 0 to 10000 100 5.2.6
o] Pn302 Speed 2 rpm 0 to 10000 200 5.2.6
% Pn303 Speed 3 rpm 0 to 10000 300 5.2.6
:‘E Pn304 Jog Speed rpm 0 to 10000 500 5.3.2
- Pn305 Soft Start Acceleration Time |ms 0 to 10000 0 6.2.2
§ Pn306 Soft Start Deceleration Time |[ms 0 to 10000 0 6.2.2
) Pn307 gpeed Reference Filter Time 0.01ms 0 to 65535 40 .
onstant
Pn308 Speed Feedback Filter Time 0.01ms 0 to 65535 0 .
Constant
5 o Pn380 Speedl mm/s 0-5000 10
2 3 é Pn381 Speed2 mm/s 0-5000 20
$&H S |Pn3s2 Speed3 mm/s 0-5000 30
s g
- Pn383 Jog Speed mm/s 0-5000 40
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Parameter . Setting Default
Category Number Name Unit Range Setting Reference
Pn400 Torque Reference Input Gain O'%gﬁgs‘;ed 10 to 100 30 5.2.7
Pn401 Torque Reference Filter Time | 51 o | 91065535 | 100 6.2.2
Constant
” Pn402 Forward Torque Limit % 0 to 800 800 513
% Pn403 Reverse Torque Limit % 0 to 800 800 5.1.3
5 |Pnaoa rorward External Torque % | 00800 | 100 5.1.3
©
o
© Pn405 E‘f%’ifrse External Torque % 0 to 800 100 5.1.3
=]
g Pn406 Emergency Stop Torgue % 0 to 800 800 5.1.2
° 2 -
PN407 Speed Limit during Torque mpm | 0t010000| 10000 527
Control
Pn408 Torque Function Switches — — 0000 6.2.9
Pn409 Notch Filter Frequency Hz 50 to 2000 2000 6.2.9
Pn40A Notch Filter width Hz 70 to 1000 70 6.2.9
5 o |Pnaso Speed limit during torque |, 0-5000 5000
Sol control
=3 o 9
= g Pn483 Forward force limit o of rated 0-800 10
S S g force
a 0
5 a4 |pn4ss Reverse force limit fg)rg:;rated 0-800 10
Pn500 Positioning Completed Width | ref. units | 0 to 250 7 5.5.3
Pn501 Zero Clamp Level rpm 0 to 10000 10 5.4.3
* Pn502 Rotation Detection Level rpm 1 to 10000 20 5.5.5
5 Speed Coincidence Signal
g Pn503 Output rpm 0to 100 10 5.5.4
s Width
s Pn504 NEAR Signal Width ref. units | 1to 250 7 5.5.8
8 |Pnsos Overflow Level 2361l | 11032767 | 1024 6.2.1
agJ_ Brake Reference Servo OFF
3 Pn506 Delay 10ms 0to 50 0 5.4.4
Time
PN507 Brake Reference Output mpm  |0t010000| 100 5.4.4
Speed Level
Timing for Brake Reference
Pn508 Output 10ms 10 to 100 50 5.4.4
during Motor Operation
) Pn509 Momentary Hold Time ms 20 to 1000 20 55.9
% Pn50A* Input Signal Selections 1 — — 8881 5.3.3
% Pn50B* Input Signal Selections 2 — — 8848 5.3.3
= Pn50C* Input Signal Selections 3 — — 8888 5.3.3
% Pn50D* Input Signal Selections 4 — — 8888 5.3.3
o Pn50E* Output Signal Selections 1 — — 3000 5.34
@ Pn50F* Output Signal Selections 2 — — 0000 5.34
5 Pn510* Output Signal Selections 3 — — 0000 5.34
n
Pn511 Reserved parameter (Do not o . 8888 o
change).
Pn512* Output Signal Reversal . . 0000 534
Settings
o Pn580 Zero clamp level mm/s 0-5000 10
Qo
g § % Pn581 Motion detection level mm/s 1-5000 20
() . T "
§ 2 % Pn582 Speed coincidence signal mm/s 0-5000 10
29 8 output width
i Pn583 lli:/az(le reference output speed mm/s 0-5000 100
Regenerative Resistor 0to
_ . v |Pne0o genere 10W 5 0 5.6.1
20g Capacity capacity
8¢ £ PrBOL Reserved parameter (Do not o Oto 0 .
change.) capacity5
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" After changing this parameter, cycle the main circuit and control power supplies to enable the new

settings.

2 The multi-turn limit is valid only when parameter Pn002.2 Absolute Encoder Usage is set to "2". The value will
be processed in the range of "+32767 to -32768" for othengetiven if the value is changed. There is no need to
change the multi-turn limit except for in special cases. Be careful not to change the setting unless necessary.

% The setting of parameter Pn111 is validyowhen parameter Pn110.1 is set to 0.

4 Normally set to "0". When using an external regatiee resistor, set the caigc(W) of the regenerative
resistor.

®The upper limit is the maximum outpeapacity (W) of the servo amplifier.
Note* Refer to XtraWare User Manual
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D.2. Switches
The following list shows the switels and their default settings.

Parameter

Digit
Place

Name

Setting

Description

Default
Setting

Pn000
Function Selection Basic Switches

0

Direction
Selection

0

Sets CCW as forward direction.

Sets CW as forward direction (reverse
rotation mode).

0

Control Method
Selection

Speed control (analog reference).

Torque control (analog reference).

w [N|Of| =

Internal set speed control (contact
reference).

Internal set speed control (contact
reference)/Speed control (analog
reference).

Internal set speed control (contact
reference)/Torque control (analog
reference).

Position control (pulse train
reference)/Torque control
(analog reference).

Torque control (analog reference)/Speed
control (analog reference).

Speed control (analog reference)/Zero
clamp.

Position control (pulse train
reference)/Position control (Inhibit)

Position control (pulse train)

Serial communication command

IAxis Address

Sets servo amplifier axis address.

Reserved

Pn001
Function Selection Application Switches

Servo OFF or
IAlarm Stop
Mode

Stops the motor by applying dynamic brake
(DB).

Stops the motor by applying dynamic brake
(DB) and then releases DB.

Makes the motor coast to a stop state
without using the dynamic brake (DB).

Overtravel
Stop Mode

Same setting as Pn001.0 (Stops the motor
by applying DB or by coasting.)

Sets the torque of Pn406 to the maximum
\value, decelerates the motor to a stop, and
then sets it to servo lock state.

Sets the torque of Pn406 to the maximum
\value, decelerates the motor to a stop, and
then sets it to coasting state.

IAC/DC Power
Input Selection

Not applicable to DC power input: Input AC
power supply through L1, L2, and (L3)
terminals.

IApplicable to DC power input: Input DC

power supply through (+)1 and (-) terminals.

\Warning Code
Output
Selection

IALO1, ALO2, and ALO3 output only alarm
codes.

IALO1, ALO2, and ALO3 output both alarm
codes and warning codes. While warning
codes are output, ALM signal output
remains ON (normal state).

Uses absolute encoder as an absolute
encoder.

Uses multi-turn limit.

D-7




XtraDrive User Manual

Appendix D: List of Parameters

Parameter IEI;;;; Name Setting Description gg{?ﬁg
0 None.
Spged Control Uses T-REF as an external torque limit
Option 1 input.
0 SrLr?nFT: al 2 |Uses T-REF as a torque feed-forwa.rd.input. 0
w Allocation) 3 pses T-REF as an external torque limit
@ input when P-CL and N-CL are ON.
2 Speed Control O None.
= pe Uses T-REF as an external torque limit
0] Option 1 |
S 0 |(T-REF Input. :
= Terminal 2 |Uses T-REF as a torque feed-forward input.
§ Allocation) 3 Uses T-REF as an external torque limit
Ng input when P-CL and N-CL are ON.
< Torque Control 0  |None.
as Option
‘g 1 |(V-REF 1 Uses V-REF as an external speed limit 0
© Terminal input.
e Allocation)
=] o [|Uses absolute encoder as an absolute
e lencoder.
T X Absolute 1 ;J:s:dzkssolute encoder as an incremental 0
Encoder Usage Uses absolute encoder as an absolute
2 |encoder.
Uses multi-turn limit.
3 |Not used. 0
0 Motor speed:
1V/1000rpm.
o 1 |Speed reference: 1V/1000rpm.
S 2 [Torque reference: 1V/100%.
2 lAnalog = -
(% Monitor 1 3 Position error: _
it 0.05V/1 reference units.
2 0 ;o;que 4 Position error:
3 M%:'}';grce 0.05V/100 reference units.
9 _& Reference pulse frequency (converted to
2 < rpm): 1V/1000rpm. 0
as 6  [Motor speed x 4: 1V/250rpm.
g 7  |Motor speed x 8: 1V/125rpm.
© lAnalog
2 Monitor 2
=) 1 |[Speed 0to 7 |Same as Pn003.0 (see above).
2 Reference
T Monitor
2 |Not used. — = 0
3 |Not used. — 0
0 [Servo position error: 1V/10 encoder counts
1  |Servo position error: 1V/5 user units
2  [Target speed 1V/500 rpm.
® _ 3 Target _speed after applying command
£ 0 IAnalog monitor smoothing: 1V/500 rpm 0
.§ 1. 4 [Torque reference: 10V/Max Torque.
n 5  |Motor speed: 1V/500 rpm.
85 Target acceleration after applying
E 6 command smoothing: 10V/max acceleration
a2 allowed.
2' Analog f.“O“'tOr 0 |Pn003.0 used for analog monitor 1.
< 1 1-selection of 0
8 source 1 |Pn006.0 used for analog monitor 1.
parameter
fAnalog monitor 0:x1, 1:x10, 2:x100
2 [L-magnification|  0-4 |3 1)1 "4 x1/100 0
of signal.
3 |Not used. 0 |- 0
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Parameter 3?&; Name Setting Description gg{ﬁﬁg
0 [Servo position error: 1V/10 encoder counts
1 [Servo position error: 1V/5 user units
2  [Target speed 1V/500 rpm.
3 Target speed after applying command
o 0 lAnalog monitor smoothing: 1V/500 rpm 0
% 2. 4  [Torque reference: 10V/Max Torque.
-*g 5 |Motor speed: 1V/500 rpm.
n Target acceleration after applying
55 6  icommand smoothing: 10V/max acceleration
2E allowed.
o % l/Analog monitor 0 |Pn003.1 used for analog monitor 2.
= 1 2 -selection of 0
c source 1 |Pn007.0 used for analog monitor 2.
'SU parameter
lAnalog monitor
> 2 - 0-4 0:x1, 1:x10, 2:x100 0
magnification of 3: x1/10, 4:x1/100
signal.
Not used. 0 |- 0
- = Communication 0 \With commutation sensors
° % -% - sensor switch 1 |without commutation sensors
< ?_ 58 1 Communication| 0  JUVW 1
£s E UB) sensor order 1 uwv
£ S 2 |Reserved - 0
3  |Reserved - - 0
online Auto- 0 [Tunes only at the beginning of operation.
0 tuning Method 1 |Always tunes. _ 0
= 2  |Does not perform autotuning.
= Speed Feed-
o288 | | N | 0 [Enabled. .
= Compensation 1 |isabled
TeZ Selection Isabled.
% Friction 0  |Friction compensation: Disabled.
@] 2 |Compensation 1  |Friction compensation: Small. 0
Selection 2 |Friction compensation: Large.
3  |Reserved 0 -3 |Reserved parameter (Do not change). 0
0 |Yaskawa A quad B model SGM
0  IMotor model 1 |Yaskawa A quad B model SGMP 0
2 Non Yaskawa rotary motor
3 |Non Yaskawa linear motor
é ) 1 [Encoder type 0 [Incremental A quad B encoder 0
S § s 1 |Yaskawa absolute A quad B encoder
b= %L 0 'Yaskawa serial encoder
T53 1 |A quad B encoder
§ 2 Encoder 2 A quad B encoder with commutation 0
selection sensors (U,V,W)
3 A quad B encoder with commutation
sensors (/U,/V,/W)
0 [C phase signal used
3 (C-phase mask = phase signal mask 0
Motor phase 0  |Not defined
4-58 | o P 1 Juvw 0
o S £ order
450G 2 juwv
£3g=
ZR% 1-3 |Not used 0 |- 0
c oo 0 Disable clear integral function
<522 0 |Integral mode (refer 10 6.3.8). . 1
9888 1 Enable clear integral function
o= 02 (refer to 6.3.8).
1-3 |Not used 0 - 0
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Digit . - Default
Parameter Place Name Setting Description Setting
0  [Sign + pulse, positive logic.
1 |CW + CCW, positive logic.
2 |A phase + B phase (x1), positive logic.
3 |Aphase + B phase (x2), positive logic.
o 0 Reference 4 |A phase + B phase (x4), positive logic. 0
2 Pulse Form 5 [Sign + pulse, negative logic.
% 6 |CW + CCW, negative logic.
0] 7 A phase + B phase (x1), negative logic.
S 8 |A phase + B phase (x2), negative logic.
S 9 |A phase + B phase (x4), negative logic.
% 0 Clears error counter when the signal goes
0 high.
(%] ]
o
8 Error Counter 1 Clea(s error counter at the rising edge of
Aq < - the signal.
s Q 1 [Clear Signal - 0
0o F Clears error counter when the signal goes
S orm 2 |
& ow.
o) Clears error counter at the falling edge of
= the signal.
8 Clears error counter at the base block.
S Does not clear error counter. (Possible to
= > Clear 1 [clear error 0
§ Operation counter only with CLR signal).
2 [Clears error counter when an alarm occurs.
3 [Clear signal ignore
0 |Reference input filter for line driver signals.
3 |Filter Selection 1 Reference input filter for open collector 0
signals.
0 |Doesn’t use check sum
c
% 0 [Check Sum 1  |Use check sum !
8is |2
855 | 2
a E @) 3 |Notused 0
S 1  |Normally open
2 |Home failure
- Oscillation 0 |OCA s not activate
soL i . .
X -% % s 0 E?A?)ré(;ellng 1 |OCA s active
N = 0O 0 0
£3258 1L
0098 2 |Not used. —
Z [ 3
" 0 Notch Filter 0 |[Disabled.
%S IS5 Q Selection 1 |Uses a notch filter for torque reference.
Tgege [ 1 0
o237 & [ 2 |Notused. —
3
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D.3. Input Signal Selections
The following list shows input signal getions and their default settings.

Parameter IEIECIL Name Setting Description [s)gsrl:g
Sets the input signal allocation
0 for the sequence to the same
0 Input Signal Allocation one as for the Yaskawa special 0
Mode servo amplifier.
1 Possible to freely allocate the
input signals.
0 Inputs from the SI0 (CN1-40)
input terminal.
1 Inputs from the SI1 (CN1-41)
input terminal.
2 Inputs from the SI2 (CN1-42)
input terminal.
3 Inputs from the SI3 (CN1-43)
input terminal.
4 Inputs from the SI4 (CN1-44)
input terminal.
5 Inputs from the SI5 (CN1-45)
input terminal.
6 Inputs from the SI6 (CN1-46)
input terminal.
Pn50A 1 /S-ON Signal Mapping 7 Sets signal ON. 0 SIO
(Servo ON when low.) 8 Sets signal OFF. '
9 Inputs the reverse signal from
the SI10 (CN1-40) input terminal.
A Inputs the reverse signal from
the SI1 (CN1-41) input terminal.
B Inputs the reverse signal from
the S12 (CN1-42) input terminal.
C Inputs the reverse signal from
the SI3 (CN1-43) input terminal.
D Input the reverse signals from
the S14 (CN1-44) input terminal.
E Inputs the reverse signal from
the SI5 (CN1-45) input terminal.
F Inputs the reverse signal from
the S16 (CN1-46) input terminal.
/P-CON Signal
2 |Mapping Oto F |Same as above. 1:Sih
(P-control when low.)
P-OT Signal Mappin
3 (Overtra?/el whemlig%.) OtoF |Same as above. 2:S12
N-OT Signal Mappin
0 (Overtra?/el wher?%ig%.) Oto F |Same as above. 3:SI3
/ALM-RST Signal
1 Mapping Oto F |Same as above. 4:Sl4
(Alarm reset when
low.)
Pn508 /P-CL Signal Mapping
2 |(Torque control when Oto F |Same as above. 5: SI5
low.)
/N-CL Signal Mapping
3 [(Torque control when 0to 8 |Same as above. 6: SI6
low.)
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Default
Setting

Digit

Parameter
Place

Name Setting Description

/SPD-D Signal
Mapping

(Internal Set Speed
Selection)

0to F |Same as above. 8: OFF

/SPD-A Signal
Mapping

(Internal Set Speed
Selection)

Oto F |Same as above. 8: OFF

PnS0C /SPD-B Signal

Mapping
(Internal Set Speed
Selection)

0Oto F |Same as above. 8: OFF

/C-SEL Signal Mapping
3 [(Control Mode Oto F |Same as above. 8: OFF
Switching)

/ZCLAMP Signal
0 [Mapping Oto F |Same as above. 8: OFF
(Zero Clamping)

/INHIBIT Signal
1 |Mapping (Disabling Oto F |Same as above. 8: OFF
Reference Pulse)
Pn50D

/G-SEL Signal
2 |Mapping Oto F |Same as above. 8: OFF
(Gain Switching)

3 [(Reserved) Oto F |Same as above. 8: OFF

X When Pn50A.0 is set to O for the XtraDrive servpier, only the following modes are compatible:
Pn50A.1=7, Pn50A.3=8, and Pn50B.0=8.

D.3.1. Home Switches

Digit . - Default
Parameter Place Name Setting Description Setting
0 |Home switch input Same as Pn50A.1 8
1 |Reserved - -- 0
Pn2C7 2  |Reserved - -- 0
3 Reserved 0
D.3.2. Extended input signal selection.
These inputs are used in the user program.
0 Emergency input 0 Same as Pn50A.1 8: ON
1 New Move Enable 0-F Same as Pn50A.1 7
Pn2D1
2 Reserved - - 0
3 Reserved - -- 0
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D.4. Output Signal Selections
The following list shows output signallsetions and their default settings.

Parameter F?Ifclfa Name Setting Description gg{:ﬁg
0 Disabled.
1 Outputs from the SO1 (CN1-25, 26)
. output terminal.
o [COIN Signal Outputs from the SO2 (CN1-27, 28) 1: 501
apping 2 .
output terminal.
3 Outputs from the SO3 (CN1-29, 30)
Pn50E output terminal.
1 fV-CMP Signal 0to 3 [Same as above 1: SO1
Mapping
2 TGON Signal 0to 3 |Same as above 2: 502
Mapping
3 [SRDY Signal 0to 3 [Same as above 3:S03
Mapping
0 CLT _Slgnal 0to 3 [Same as above
Mapping
1 '\\A/;gpﬁ:gnal 0to 3 |Same as above
Pn50F -
2 BK S_lgnal 0to 3 |Same as above 0: Not
Mapping _ used
3 /WAR.N Signal Oto 3 [Same as above
Mapping
0 NEAR Signal 0to 3 |Same as above
Mapping
Pn510 1 |Reserved 0to 3 [Same as above
2 |Not used. 0 — 0
3 |Not used. 0 — 0
Output Signal 0 Output signal is not reversed.
0 Reversal for
SO1 (CN-25 1 Output signal is reversed.
and 26)
Output Signal 0 Output signal is not reversed.
1 Reversal for 0: Not
Pn512 SO2 (CN-25 1 Output signal is reversed. reversed
and 26)
Output Signal 0 Output signal is not reversed.
2 Reversal for
SO3 (CN-25 1 Output signal is reversed.
and 26)
3 |Not used. — — 0

Note: 1.When more than one signal is allocated to the sautigut circuit, data isutput using OR logic.

2. Depending on the control mode, undetected signals are treated as OFF. For example, in the speed

control mode, the /COIN signal is treated as OFF.
3. Types of /WARN signals: Overload and regenerative overload.

D.4.1.

Extended Output Sgnal Selection
These outputs are used in the user program.

Pn2D2

0 Disabled.
1 Outputs from the SO1 (CN1-25, 26)
. output terminal.
0 MCO|N Signal Outputs from the SO2 (CN1-27, 28) O:disable
apping 2 .
output terminal.
3 Outputs from the SO3 (CN1-29, 30)
output terminal.
1 |Not used. — — 0
2 |Not used. — — 0
3 |Not used. — — 0
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D.5. Auxiliary Functions
The following list shows the available auxiliary functions.

Parameter Function
Fn000 Alarm traceback data display.
Fn001 Rigidity setting for online autotuning.
Fn002 JOG mode operation.
Fn003 Zero-point search mode.
Fn004 (Reserved parameter).
Fn005 Parameter settings initialization.
Fn006 Alarm traceback data clear.
Fn007 \Writing to EEPROM inertia ratio data obtained from online autotuning.
Fno08 Absolute encoder multi-turn reset and encoder alarm reset.
Fn009 Automatic tuning of analog (speed, torque) reference offset.
FnOOA Manual adjustment of speed reference offset.
Fn00OB Manual adjustment of torque reference offset.
Fn00OC Manual zero-adjustment of analog monitor output.
FnOOD Manual adjustment of analog monitor output gain.
FnOOE Automatic adjustment of motor current detection signal offset.
FnOOF Manual adjustment of motor current detection signal offset.
Fn010 \Write protect setting (protects parameters from being changed).
Fn011 Motor model display.
Fn012 Software version display.
= Multi-Turn Limit Setting: Change when a Multi-Turn Limit Disagreement Alarm
n013
(A.CC) occurs.
Fn014 Clear Option Unit Detection Alarm (A.E7).

D.6. Monitor Modes
The following list shows monitor modes available

Parameter Content of Display Unit Remarks
Un000  |Actual motor speed rpm —
Un001 Input speed reference rpm —
Un002 Internal torque reference % \Value for rated torque
Un003 Rotation angle 1 pulse  [Number of pulses from the origin
Un004 Rotation angle 2 degree |Angle from the origin (electrical angle)
Un005 Input signal monitor — —
Un006 Output signal monitor — —
Un007 Input reference pulse speed rpm —
uUn008*  [Error counter value reflejzrr]fistr;ce IAmount of position error
Un009 IAccumulated load rate % Vglue for the ra_lted torque_ as 100%
Displays effective torque in 10s cycle.
\Value for the processable regenerative
Un00A Regenerative load rate % power as 100%
Displays effective torque in 10s cycle.
Power consumed by DB \Value f_or the pr_ocessa_lble power when
Un00B 3 % dynamic brake is applied as 100%
resistance ! . A
Displays effective torque in 10s cycle.
Un00C Input reference pulse counter — Displayed in hexadecimal.
Un00D Feedback pulse counter — Displayed in hexadecimal.

*Not used in serial communication command.
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