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A WARNING

Y ET manufactures component parts that can be used in awide variety of industrial applications.
The selection and application of YET products remain the responsibility of the equipment designer
or end user. YET accepts no responsibility for the way its products are incorporated into the final
system design.

Under no circumstances should any YET product be incorporated into any product or design as the
exclusive or sole safety control. Without exception, all controls should be designed to detect faults
dynamically and fail safely under al circumstances. All products designed to incorporate a
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 must be
promptly provided to the end user.

Y ET offers an express warranty only as to the quality of its productsin conforming to standards and
specifications published in YET's manual. NO OTHER WARRANTY, EXPRESS OR IMPLIED,
IS OFFERED. YET assumes no liability for any personal injury, property damage, losses, or claims
arising from misapplication of its products.
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Safety I nformation

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.

A WARNING

« WARNING: Indicates a potentially hazardous situation, which, if not heeded, could result in
death or seriousinjury.

A 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

I ntended Audience

This manual is intended for the following users.

Those designing XtraDrive XD-L1 Series servodrive systems.
Those installing or wiring XtraDrive XD-[ Series servodrives.
Those performing trial operation or adjustments of XtraDrive XD-
0 Series servodrives.

Those maintaining or inspecting XtraDrive XD-[1 Series
servodrives.

Description of Technical Terms

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

Servomotor = SGMAH/SGMPH/SGMGH/SGM SH or other
compatible servomotor.

Servo Amplifier = XtraDrive Series XD-[ servo amplifier.
Servodrive = A set including a servomotor and servo amplifier.
Servo System = 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 aforward slash (/) before the signal name, as
shown in the following equations:

S-ON =/S-ON
P—CON =/P-CON
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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

A CAUTION

« Alwaysusethe servomotor and servo amplifier in one of the specified combinations.
Not doing so may cause fire or malfunction.

[ I nstallation

A CAUTION

« Never usetheproductsin an environment subject to water, corrosive gases, inflammable
gases, or combustibles.
Doing so may result in electric shock or fire.

u Wiring

A WARNING

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

A CAUTION

« Do not connect athree-phase power supply tothe U, V, or W output terminals.
Doing so may result in injury or fire.

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

u Operation

A CAUTION

« Never touch any rotating motor partswhilethe motor isrunning.
Doing so may result ininjury.

Xiv
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A CAUTION

« Conduct trial operation on the servomotor alone with the motor shaft disconnected from
machine to avoid any unexpected accidents.
Not doing so may result in injury.

« Beforestarting operation with a machine connected, change the settings to match the
parameters of the machine.
Starting operation without matching the proper settings may cause the machine to run out of
control or malfunction.

« Beforestarting operation with a machine connected, make sure that an emergency stop
can be applied at any time.
Not doing so may result ininjury.

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

u Maintenance and I nspection

A WARNING

« Donot remove the panel cover whilethe power is ON.
Doing so carries arisk of electric shock.

« Do not touch terminalsfor five minutes after the power has been turned OFF.
Residual voltage may cause electric shock.

« Never touch theinside of the servo amplifier.
Doing so may result in electric shock.

A 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:

« Thedrawings presented in this manual are sometimes shown without covers or protective
guards. Always replace the cover or protective guard as specified first, and then operate the
products in accordance with the manual.

« Thedrawings presented in this manual are typical examples and may not match the product you
received.

« Thismanual 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 damage, inform your nearest Y ET representative or
one of the offices listed on the back of this manual.

o YET will not take responsibility for the results of unauthorized modifications of this product.

Y ET shall not be liable for any damages or troubles resulting from unauthorized modification.
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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..........ccceeeveeieneeseesie e esie e sne e 1-1
1.1.  Checking the XtraDrive Series Products on Delivery..........cccoeienvnennnne 1-2
0 O S = Vo I N 0 0] ) = £ 1-2

1.2, Product Part NAIMES........ccoeiiiieiierieeie et 1-3
121, SerVO AMPITIErS. oo 1-3
122 Model NUMDBENS.......cceeiee e e 1-4
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1.1. Checkingthe XtraDrive Series Productson 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
the ones that were ordered?

Check the model numbers marked on
the nameplates of the servomotor and
servo amplifier. (Refer to the
descriptions of model numbers on
following pages)

Does the servomotor shaft
rotate smoothly?

The servomotor shaft is normal if it
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.

111. Servo Amplifiers

> 200—-2
1 PH

External Appearance and Nameplate Examples

XtraDrive TYPE

XtraDrive woDEL XD-04

Al

[ SIN 000000000000000 _

C@LE
LESTED
N, CONT. ER

g T

| [PRODICT SR |

| &7 Yaskawa Eshed rﬂchna-f;j}r

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.

ANALOG
MONITOR CN5

HEAT SINK

INDICATORS

SWITCHES

WARNING
LABEL

MODEL LABEL

MAIN POWER

SERIAL COMMUNICATION

CONNECTOR CN3

TERMINAL Z\:?
Q) o %
=
CONTROL POWER é @J c
TERMINAL b
g7 | =
7S
MOTOR CONNECTION 49

TERMINAL v
\m o] Jw f% D
43 2

NAMEPLATE

/O SIGNALS
CONNECTOR CN1

ENCODER
CONNECTOR CN2

GROUNDING
TERMINAL
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1.2.2. Model Numbers

XD
—

XtraDrive Series

-01 -

999

1R

-

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
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2. Ingtallation

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

2.1, SEVO AMPLTIES ..o 2-2
211 Storage ConditiONS........cccceeruerierierienineeeeie et 2-2
2.1.2. INSEAHELION SITE ..o 2-2
213 (@ 41< 01> 1]0] o [PPSR 2-3
2.14. INSEAHELION. ..ot 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 asit is stored with the power cable disconnected.

-20t0 85°C

2.1.2. Ingtallation 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.

2.1.4.

Orientation

Install the servo amplifier perpendicular to the wall as shown in the
figure. The servo amplifier must be oriented this way becauseit 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.

0| Wrnmrnnn D000
ARl
~+C_] 1) i
C ] A 1 -
L LH
adl
Sy [ —

U{ T T L

Ventilation

I nstallation

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

FAN FAN
VN VN 50mm(2in.)OR MORE
— |
[ ] [[]a [[1]a ([[1[]a
09 000 ; 000 ; QOO0 ;
el el Ron O
i) % i) §> ij §> xvﬁz,—mi §>
A1 BER REF
ol ]
] ’
o A
2 |
L e L
§ § 1§ i
| | ®® @ 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.

u Side-by-side Installation

When installing servo amplifiers side by side as shown in the figure
above, alow 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.

u Environmental Conditionsin the Control Panel
e Ambient Temperature: 0to55°C
e Humidity: 90% RH or less
e Vibration: 0.5 G (4.9m/s%)
e Condensation and Freezing: None
e 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/0O signal connections.

3.1.  Connecting to Peripheral DeviCes..........cccueriiiriiinireiiieniieiieiie e 3-2
3.1.1. Single-Phase 200V Main Circuit Specifications..........cccceeeeveeeenveennee. 3-3
3.1.2. Single-Phase 0.8kW 200V Main Circuit Specifications..................... 3-4
3.1.3. Three-phase 200V Main Circuit Specifications...........ccceeecveeeeveeennenn. 3-5
3.1.4. Three-Phase 400V Main Circuit Specifications ..........ccccceeeveeeueenennne. 3-6

3.2.  XtraDrive Internal Block Diagrams...........ccccecvuveviieiencieeiiiieecieecie e 3-7
3.2.1. Single-phase 30W to 800W, 200V Models .........cccceeviienireniienieninnns 3-7
3.2.2. Three-phase 1kW to 3kW, 200V Models ........ccceveeeerciieenieecieeenen. 3-8
3.2.3. Three-phase 0.5kW to 3.0kW, 400V Models .........ccceeviienieniriennnnne. 3-9

3.3, Main Circuit WITINE......cceoiieeiiieeiieeciieeeieeesveeesreeesveeesveeseseessaeesnneeens 3-10
3.3.1.  Names and Descriptions of Main Circuit Terminal.......................... 3-11
3.3.2. Typical Main Circuit Wiring Example .........cccceeeiieeniieciiieeiieeee, 3-12
3.3.3. Servo Amplifier POWer LOSSES .......cccvveruieeiieniieiiieiieeieeiee e 3-13
3.3.4. Wiring Main Circuit Terminal Blocks.........c.ccoovviviiiiiciiiiiiieeieens 3-14

34,0 TO SINALS .oeiiiieiiieeee e 3-15
34.1. Example of Typical I/O Signal Connections ...........ccccceeeeevveerreeenee. 3-15
3.4.2. List of CNT Terminals .........ccocceevieriineriinieieeieseeseee e 3-16
3.4.3. I/O Signal Names and Functions ...........cccccceeevieeecieencieenceeesvee e 3-17
3.4.4. INterface CIrCUILS.....cc.verveiiiiierieeiert e 3-19

3.5.  Wiring Encoders (for SGMGH and SGMSH Motors Only) .................... 3-22
3.5.1. Encoder CONNECHIONS .....cceerueerierieniiiieeieniieieete sttt 3-22
3.5.2. CN2 Encoder Connector Terminal Layout and Types ..................... 3-24
3.5.3.  Encoder Cables Interconnections...........c.ceeeeveereeneeieneenieneenennenn 3-25

3.6.  Examples of Standard Connections ............cccccveeeeeieeecieeeriiieenieeerieeeieens 3-27
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3.1. Connectingto 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. Single-Phase 200V Main Circuit Specifications

Molded—case circuit

Personal computer
breaker (MCCB)

Power supply
1 phase 200VAC

RT

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

/

Cable type: P/N 004145

0
Molded—case "

Noise filter circuit breaker

Used to eliminate external
noise from power supply
line.

Noise filter D
//'7
Magnetic Magnetic

contoctow\ contactor

N

\ C—?vw \ \ D

Protectiv k
Ground % 1

CGreen/Yellow
L2C

wire
L1C

Host troll
Magnetic contactor ost controller

XtraDrive is compatible with most PLC
motion controllers and indexers.

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

D

—

s s | s |
s s | s |
00000000

00000000

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

57

B1B2

Cables and
Connectors for

Brake
power supply

IS

encoder and
motor

Regenerative
resistor(option)

Regenerative resistor unit \

If the capacity of the regenerative resistor is \
insufficient,connect the external regenera— \
tive resistor unit to the B1-B2 terminals.
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3.1.2. Single-Phase 0.8kW 200V Main Circuit Specifications

XtraDrive XD-08-M S has been changed from three-phase specifications to single-
phase. Main circuit connection terminals (L1, L2, L 3) remained.

These devices have terminal B3 and internal regenerative resistor. Observe the
following points.

1. Connect main power supply shown below to L1 and L 3 terminals. Power supply is
single-phase, 220 to 230 VAC +10% to —15%, 50/60Hz. If power supply of 187V
(-15% of 220V) or less is used, alarm A.41 indicating voltage shortage, may occur
when accelerating to max speed with max torque of motor.

2. Short-circuit B2 and B3 terminals using the internal regenerative resistor. If
capacity of the regenerative resistor is insufficient, remove the lead between B2
and B3 terminals and connect an external regenerative resistor unit to B1 and B2
terminals.

Molded—case circuit
breaker (MCCB)

Power supply
1 phase 200VAC

RT

power supply line.
Shuts the circuit off

Molded—case
circuit breaker

Noise filter

Used to eliminate external
noise from power supply
line.

Q;

a‘.&\

Personal computer

)

Cable type:P/N 004145

Noise filter

///

’J coral) O

.@ ) v S
ot 2 db
N -

Magnetic contactor Host controller

XtraDrive is compatible with mast PLC
motion controllers and indexers.

Z B Turns the servo ) &
77 ON_or OFF ~ 2o v Y
sjgp;}esssuorgefor I N Green /Yellow —4— S \/ \
th ti 8 oo
e iganetie § wire \@ Duvw AN N | 0= HH 8 H H
0/ 0 0qpfes
) 35
Vodrler 00jzz]
s
Brake power supply @D L1

Type:
LPSE=2HO1(for 200 V input)

Cables and
Connectors for
encoder and

motor

Lic Le
Brake
power supply

AN
\\

Regenerative
resistor(option)

X

Regenerative resistor unit

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

X
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3.1.3. Three-phase 200V Main Circuit Specifications

Molded—case circuit
breaker (MCCB)

L/

/ Option board

Personal computer

Power supply

Used to protect 5 phase 200VAC

power supply line.
Shuts the circuit off
if overcurrent is

RST

T

Molded—case
circuit breaker

Noise filter

Used to eliminate external
noise from power supply
line.

/70

Cable type: P/N 004145

Noise filter

H 555555\;
©

Sy
0

Host controller
Magnetic contactor

o

\
e

XtraDrive is compatible with most PLC
motion controllers and indexers. _/

Turns the servo
ON or OFF.
Use a surge

®
l@\

z:ppressorffor Magnetic h DD 33 D
coemtg::czcg)?.e ic contactor ] DD o0 D H
11 g8
[0}ee] 0

Brake power supply

Type:
LPSE— 2HO1(for 200 V input)

Brake
power supply

Cables and
Connectors for

encoder and
motor

Regenerative

\resisto r(option)
§
ANQ
AN

Regenerative resistor unit

If the copacity of the regenerative resistor is
insufficient,connect the external regenera—
tive resistor unit to the B1-B2 terminals.
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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)
Power supply
3 phase 400VAC

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

RST

Molded—case

Noise filter circuit breaker|

Used to eliminate external
noise from power supply
line.

Noise filter D

Magnetic contactor

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

Magnetic
contactor

Brake power supply Ground

Type:
LPSE— 2HO1(for 200 V input)

S\ power supply

L

@H

NN INNEN

/0@755/

ISl
0/0,

/75

Protective \

L3
21 Green/

24V

57

DC power supply
(24V) N

Regenerative resistor unit

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

\r

ooo/oo\/;
©

oV

Regenerative
esistor(option)

S
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B1B2

Three-Phase 400V Main Circuit Specifications

L/

Option board

Personal computer

Cable type: P/N 004145

Host controller

XtraDrive is compatible with most PLC
motion controllers and indexers.

I
D

—
s
o —)
Q0000
Q0000
[ —
[

A

Cables and
Connectors for
encoder and

motor
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3.2. XtraDriveInternal 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 77777777777“
Single—phase
200 to 230 VI 5F NN RY1 R2 I
(50/60 Hiz) : = J l ‘
- PM1-1 PM1-2
I P N = D2 D3 D4 |
_——Noise filter] ‘ é R7 h 4 ![¥
- FU1 | u
Lt R AD U}
j S VTN .
MC = Xxx1 * ‘ @5:' W R8
+—l—ors .\ T ‘ —lL TR
‘ N T | N2, A =@
‘ Gate ori THS1 !
T Relay Voltage Gate ate drive aver— [
—— drive Sensor current protector
) L \ eNZ
| ‘
Sensor ‘
Interface
»
=] \
r 77777777777777 - — |
Y
Lic b £5v Current
Sensor
~,*+| |4 |oc/oc ——p +i5V Y ASIC
I % * con— R [\ | generator |
L2¢ ~ T I = | verter r 4 v
—'—b +5V l
Digital cur— PG signal Divider
e i e e e, ol 2 |
CN1

Power Power
OFF  ON

FOON me
1MC  Surge
Suppressor

[yl
aelia]

(5&@ Open during servo

alarm

Analog voltage
verter

Analog monitor
output for
supervision

3-7

Reference pulse
processing \

AC Servomotor

e

ve
5

s SF—H o0 oo

- |

PG output

Current o
reference osition
calculation control

Speed

control /0

Serial port

Personal Computer

Reference pulse input

Speed and torque
Reference input

Sequence 1/0
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3.2.2. Three-phase 1kW to 3kW, 200V Models

[ackia]
Open during servo Analog voltage
R o\%rm ¢ onverter

<

Speed
control

Serial port

B1]B2 B3 FANWj
Three—phase
200 to 230 v /2% 4O I
50/60 H
(50/ z) o2
558 FU1 v +12v
b D2 D3 D4 | AC Servomotor
L Noise fitter] ! ¥y
L . - o
It
e XXX < * vi—{ } Lo}
|
L3 ZZXXZ -W w O
T anl M
" i
T Voltage Gote drive over— THs1 N I
—— drive Sersor current protector bo
=D = \ oN2| N
| | 2O
Interface ‘
»
SJ \
r I e | - — |
Lic > £5V Current
-, *| ]+]oc/c F—— +15v T asic | [Sensor
con— i [~ | generator
L2c A I— ~ 3 P !
Digital cur—|qJ [PG signal H Divider}»
rent amp processing
oy
- - Reference pulse PG output
processing )‘F\
Power Power
OFF  ON 4uc Reference pulse input
e
Current o A/D Speed and torque
e o — [+/0 ] .
suppressor :?i[ﬁgﬁsn control Reference input
Cool
Sequence 1/0

CN3

Personal Computer

Analog monitor
output_for
supervision
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3.2.3. Three-phase 0.5kW to 3.0kW, 400V Models

..r'h'L1*l.=‘Il h:-w A ||| u - ;
g iu*ﬁ*: :$J ﬂ' = f 15 . ]

: - Ly F

B ey o = E= n.ﬂzﬁ i

& |& AT - |
e SERE |

Coriedl prwer | —— : o
— | | ;
g s . cos

+ Imiﬂ?w N - ETE W i =] H

|
oG H :|""|
i" +.|. +15% | X & o E
. 1

W comwol Wz )

L -

Haheneni B pUkes Inpat
- —@—‘ St e

[E=a ot

racaabnT e
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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.

A CAUTION

« Do not bundle or run power and signal linestogether in the same duct. Keep power and
signal lines separ ated by at least 30cm (11.81 in).

Not doing so may cause a malfunction.

«  Usetwisted pair wiresor multi-core shielded-pair wiresfor 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 terminalsfor 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 morethan
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 causes main power
devices like capacitors and fuses to deteriorate, resulting in unexpected problems.
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3.3.1. Namesand 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 o
Symbol Name Description
L1, L2 30W to 1kW Single-phase 200 to 230V (+10%, -15%), 50/60Hz
oo Gt AG Input 1KW 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
terminaf) 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
resistor terminal Normally short B2 and B3 (for an internal
B1, B2, B3
T regenerative resistor).
800W to 3.0kW Remove the wire betv_veen 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 {;lormallytshort ®1 and ®2.t v h . . ded
® connection for power a countermeasure against power supply harmonic waves is needed,
1, ®2 ' connect a DC reactor between @1 and ®2.
supply harmonic wave The amplifier is delivered from the factory with these terminals shorted
countermeasure ’

See 5.8.6 Reactor for

Harmonic Suppression for details.

@

Main circuit Positive
terminal

Normally not connected.

S

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 ™'%"*"5% (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.
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3.3.2. Typical Main Circuit Wiring Example

The following figure shows a typical example of main circuit wiring.

Ré S T XtraDrive

hol s %MCCB fiii

FIL |
| L1c -
L2C ;
MC |
| L1
} L2 ‘
| L3 CN1
(For servo dlarm display) ‘ ALM @3] . +2I4v
1Ry . .
M Mai S5 ‘ 024V
amn amn ower su
pov‘ver supply ‘ p Pey ! ALM—SG 5210
OFF 1Ry
2]@ % ) |
Me 1sup B . .
u 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 20
.0 s max.

A

Y

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

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

Table 3.2: Servo Amplifier Power Losses at Rated Output

Main Xla)ﬂg;ﬂ; Output Cl\i/lrii:i t Regenerative %?rr:;tlzﬁl Total
Circuit pp Servo Amplifier | Current Resistor Power
Servomotor . Power Power
Power Capacity Model (Effective Loss Power Loss Loss Loss
Suppl Value) [A
0.10 XD-01-** 0.91 6.7 19.7
Single- 0.20 XD-02-** 2.1 133 — 13 26.3
phase -
200V 0.40 XD-04- 2.8 20 33
0.75 XD-08-** 4.4 47 12 15 74
Three- 1.0 XD-10-** 7.6 55 12 82
phase 2.0 XD-20-** 18.5 120 08 15 163
200V 3.0 XD-30-** 75 60 198
0.45 XD-05-** 1.9 19 48
Three- 1.0 XD-10- 3.5 35 14 64
phase 1.5 XD-15-** 5.4 53 15 82
400V
20 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.
e Install an external regenerative resistor between terminals B1 and B2.
See 5.6 Sdlecting a Regenerative Resistor for more details on the resistors.
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3.34. Wiring Main Circuit Terminal Blocks
Observe the following precautions when wiring main circuit terminal
blocks.

A 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.

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

)

‘ ‘

8 to 9 mm (0.31 to 0.35in)

e 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. FigsA and B: Insert the wire end into the opening and then
clamp it tightly by releasing either the lever or the screwdriver.

3-14



XtraDrive User Manual Chapter 3: Wiring

3.4. 1/O Signals

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

34.1. Exampleof Typical I/0 Signal Connections

XtraDrive

R V—REF 37 ALOT Alarm code output

eference speed Kj

+£2 to +10 V/rated motor speed P 38 Maximum operating voltage
/ P SG ALO3 Moim

External torque control/ T—REF 59 ALO3 Maximum operating current

torque feed—forward P G K 20mA

+1 to £10 V/rated motor torque 1 v

PULS PULS |7 gg 33 PAO
[SY e ] I T /PAO

A phase PULS L 8

T g
el
gt

PG dividing ratio output

SIGN SIGN L 11 o o
[%Cgmse} RIP sien L 12 ! L)M‘ — C;’Z PBO
e T /PBO Applicable line receiver:
Position reference CLR CLR 15— 41 SN75175 manufactured by TI,
IP | | MC3486 manufactured by
CLR L 14 ‘ ) 19 ‘
= t PCO ON—=SEMI or the equivalent
+12V 20
Open—collector PL1 3 1KQ /PCO
reference PL2 13
|
\power SupPY PLS 18 " jg PSO S*phose rotation
. BAT (4 . /PSO serial data output
Backup battery 2.8 to 4.5V *{ Ip BAT
B — 22
SEN
+5V 4 1 G .
SEN signal input™3 ov P sG 5 I Signal Ground
+24V +24v | 47 3:3kO
Servo ON ——  /S—ON L40 }737@4 Servo ON r 25 /COIN+ Position comp\}e»tedA )
(Servo ON when ON) o - ) ‘L{ I 26 /COIN- (ON when positioning is
}» Eﬁ Proportional completed)
P control 5 ¢ /P—CON 41 T N <p control
(P control when ON) -0 ¢ g
—> orwar run
Forward run prohibited o P—OT 42 371@4 prohibited r 27 /T—GON+ TGON output
(Prohibited when OFF) — _ \* [ (ON at levels above the
}% EA Reverse run R /T—GON— setting)
Reverse run prohibited o N—OT 43 _—* NJ prohibited
(Prohibited when OFF) H:'E*;EA Alarm reset g /S=RDY+ Servo ready output
Alarm reset O O LAM=RST] 44 T N I I 3p S—RDY—
(Reset when ON) ——_, Forward L / (ON when ready)
}* t
Forward current limit o o-4P=CL k45 7%7@% (\:ILrJr:irteHON rr 31 ALM+ Servo alarm output
(Limit when ON) —— Reverse ‘* Q 5 B oo ‘
. 3 current [ ALM ( with an alarm)
Reverse current limit 37$£N7CL 46 el l'mit ON

(Limit when ON)
Photocoupler maximum output

*5 — operating voltage 30 VDC
i operating current 50 mA

Connect shield to connector shell
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34.2. Listof CN1Terminals
The following diagram shows the layout and specifications of CN1
terminals.
Table3.3: CN1 Terminal Layout
o _ | Speed coinci-
1 SG |[GND 26 /YC(glvll\]P dence detection|
] ( ) output
2 SG |GND Open-collector | 27 | ITGON+ TGON signal
P output TGON signal
3 PL1 |reference 28 | ITGON output
; power supply
4| SEN ﬁimsgna 29 | /SRDY+ [Servo ready
5 | V-REF Refere_nce outpu 30 | /S-RDY Servo ready
speed input output
6 SG |GND 31| ALM+ Servo alarm
7| pus e WLy | s [Soodam
s | ;PULS Reference P P PG divided P
pulse input Toraue 33| PAO |output A- PG divided
9 | T-REF |91 . phase 34| /PAO |output A-
reference input —
10l se lonD PG divided phase
Ref . |35 PBO |output B- PG divided
11| SIGN in‘;j[ence sign phase 36| /PBO |output B-
12| /sign |Reference Alarm code phase
symbol input Open-collector | 37 | ALO1 output Alarm code
13| PL2 |reference 38 | ALO2 output
. power supply Open-
14| /CLR |Clear input 39| ALO3 |collector S o
15| CLR |Clear input output 40 | /S-ON iniﬁ’tO
Analog .
16| TMON |10 itor Output ratoq vomtor] 41| P-CON ilj’];&eranon Forward
nalog Monitor
Open-collector 17| VTG Output 42 | P-OT pvertravel
18| PL3 |reference __ | NoT Revr?rse | input
power supply | | . PG dvided T eS| 4, | ALMRS |Alarm reset
PG divided oupu & P T |input
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 Soh
23| — — supply 48| pso [>Phase
o4 signal output
Spoed 49| /pso |Sphase
IV-CMP+ | 7=~ signal output
25 ICOIN+ 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

XtraDrive Internal
Connector

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

Connector

Case

Manufacturer

10250-52A2JL or Equivalent

50-pin Right Angle Plug

MDR 10150-3000VE 50-pin

10350-52A0-008

Sumitomo 3M

Co.
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3.4.3. 1/0 Signal Names and Functions
The following section describes servo amplifier I/O signal names and
functions.
| Input Signals
Signal Name Pin Function Refer-
No. ence
Common /S-ON 40 _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
Cont_rol mode Speed <—>Torque control mode 5.2.7
switching itchi
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.
Forwar d 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 . .
Reverse Current limit function used when ON. 51.3
current limit ON
Internal With internal reference speed selected:
speed . . . 5.2.6
A switches the internal speed settings.
switching
{'I:LSMI' 44 Alarm reset: Releases the servo alarm state. 551
+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
g’:-.l: g; Connecting pins for the absolute encoder backup battery. 523
Speed . )
Referenc V-REF 5 (6) Speed reference input: 'J_r.2 to ;10V/rated motor speed 5.9 1
o (Input gain can be modified with a parameter.)
Torque . .
Referenc T-REF 9 Torque r(_eference |nput._ .11 to _i10V/rated motor speed 521
e (10) | (Input gain can be modified with a parameter.)
Corresponds | |Input mode
Position /’F;LLJJLL% g toreference |, Code + pulse string
Referenc pulse input | o\ /cW pul 5.2.1
SIGN 11 Line-driver pulse ) ) e
e /SIGN 12 Open- «  Two-phase pulse (90° phase differential)
collector
CLR 15 Error counter clear: Clears the error counter during 521
/CLR 14 position control. o
PLA1 3 +12V pull-up power supply when PULS, SIGN and CLR
PL2 13 reference signals is open-collector outputs (+12V power 5.2.1
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 signal grounds.
3. The voltage input range for speed and torque references is a maximum of +12V.
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u Output Signals
: Pin .
Signal Name No Function Reference
Common ﬁtm:L g; Servo alarm: Turns OFF when an error is detected. 551
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 e
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. o
PAO 33(1) | Aphase
/PAO 34 signal Converted two-phase pulse (A and
PBO 35 B phase B phase) encoder output signal 523
/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).
ALOT 37 Alarm code output: Outputs 3-bit alarm codes.
ALO2 38 Open-collector: 30V and 20mA rating maximum 5.5.1
ALO3 39(1) | “P : 9 :
TMON 16 Analog monitor signal
VTG 17 Analog monitor signal
Speed coincidence (output in Speed Control Mode):
Speed NV-CMP+ | 25 detects whether the motor speed is within the 554
NV-CMP- | 26 setting range and if it matches the reference speed e
value.
Positioning completed (output in Position Control
/COIN+ 25 Mode): turns ON when the number of error pulses
Position reaches the value set. The setting is the number of 553
/COIN- 26 . LI )
error pulses set in reference units (input pulse units
defined by the electronic gear).
23 These terminals are not used.
Not used. 24 . —
50 Do not connect relays to these terminals.
Note: 1. Pinnumbers 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, /WARN, and /NEAR signals can also be changed. (See 5.3.4 Output
Circuit Signal Allocation).
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3.4.4.

I nterface 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 14kQ
* Torque reference input: About 14kQ

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
15000 4.7kQ

0 10Ty

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

*  Open-collector Output, Example 1: External power supply

Host Vee
controller end XtraDrive end
R1
l i J 15000 4. 7kQ

KL

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 (I) falls between 7 and 15mA.

Application Examples
R1 =2.2kQ with R1 =1kQ with R1 =180Q with
Vee = 24V £5% Vee = 12V £5% Vce = 5V 5%

e 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

PLT,PL2,PL3 terminals

+12V
,/W.ORQ 5

About >
9 mA -
| L
1.5V max. oV
when ON
| Sequence I nput Circuit I nterface

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

SOmA min. | Logyn 33 kQ

i [ \ 4

/S—ON.etc. 3 |
[ 506 oo | ’—

/S—0ON.etc.
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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, /PCO) 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.

See 3.5 Wiring Encoders for 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 12VIC 5 to 24VDC

E Photocoupler

Relay

E[:< XtraDrive L
; - end

»l

{

24

XtraDrive

5 to 12vDC

end :
[

T

o 'Z‘i;f

Note: The maximum allowable voltage and current capacities for open-collector circuits are:
e Voltage: 30Vpc
e Current: 20mApc
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* Connecting to an optocoupler output circuit

An optocoupler output circuits are used for servo alarm, servo ready,
and other sequence output signal circuits.

Connect an optocoupler output circuit through a relay or line

receiver circuit.

5 to 24VDC

Relay

XtraDrive
end

ov

[

XtraDrive
end

5 to 12vDC

Note: The maximum allowable capacities for optocoupler output circuits are:

e Voltage: 30Vpc
e Current: SOmApc

3.5. Wiring Encoders (for SGMGH and SGM SH Motors Only)

The following sections describe the procedure 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 amplifier, and 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
L CN] e
A phase  1-33 PAO [ F |
Incremental Serial %734 PAO ! } ! 4>
Encoder (N/oj\e) B phase . 1-35 PBO ' P!
Y |CN2 37567 /PRO 4 J>
C (5] Blue , P pPslo-8 C phase . 1-19 pPco ' P
D (6) White/blue ' ¥ 1 /PSE2-9 LENEVIN IR J>
| : Output line driver : :
| | SN75ALS194 manufactured | | Applicable i
! ! by Tl or equivalent I I repcpe‘if/gr e ne
H (1) Red Lo 2-10 L IsN75175
C (D)% Blackd . . 211 Eggy L monfoctures
3 3 equivalent
0.35 mm? || oy — =6 oV
(0.001 in2) +
J k\_/’ Connector shell
(Shell) Shield J{[gﬁg“nector

L

3-22
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| Absolute Serial Encoders
XtraDrive (Note)
CN1 P
A phase . 1-33 1 ppo 1 P
Absolute (Note) %*34 PAO 1} 4>
Serial encoder PN B phase . 1-35 PBO . P
L JeN2 e /me0 T >
C (5)] Blue ' P psl2-8  Cophase, 1-19 ) PCO P,
D (6]} White/blue + § /PSL2-9 =207 7eco 1 i;>*
Lo S phase . 1-48 pco ! P
@ o =29 Jpco B q[>
: : Output line driver | | ) .
Co SN75ALS194 manufactured 11 |Applicable line
: : by Tl or equivalent : : ée’iggﬁgf)
! ! ! ' | manufactured
g E;; B\GRcidA L 571? = PGov A P, O\r t
: : pGO\/ i i equivalen
Lo T\ 5V
0.33 mm? | ‘ oV
(0.001 in2) | — 1
o v o
T (3)10range PP 2-12 1-21 L BAT(+) ' P
\S (4)1White/orange] § | 2-13 1-22 L BAT(=) | § #f Battery
J \\_/} Connector shell JV\ I
e Connector
(Shell) Shield :7[Shd
(/%)\\ —l; (Customer end)
Note: '} ' P represents twisted—pair wires
L Incremental A/B+C Encoders
XtraDrive
| (Note)
CN1 S
Aphase, 1-35 ) pAag (P
Incremental A/B+C Not %*34 PAO 1 § ,[>
Encoder ( Qe) B oh _ P
L B phase . 1-351 PBO | P
L |eN2 69 /R0 1T
1] Blue ' P al2-16  C phase, 1-191 PcO | P
2 J White /blue + § + /AL 217 R =20% /pco 1 £>>*
3 Yellow . P BL2-18 ?,Pﬁ???{z\j748 pco , P
@ 4T White 1 /Bl2-19 49 L /PCO_ '} 4>
; ‘ Output line driver | | ) )
5 | Green Pooclo-14  SN75ALS194 Lo fgge“‘igf‘e line
6 L White/qgreen; § | /CL2-15  manufactured © 1| SN75175
| | by TI or equivalent I ' | manufactured
8 | Red L 2-456 ooy 4 fby Tior
77 Black L 2-1,2,3 't | equivalent
— PGOV I
L ——— +5V
Co oV
I s T
Lo v
15 |.Orange P 2-12 P n
147 White T 2-13 1-22 L BAT(=) | § | 7 Battery
9 \\_/J Connectar shell ]“ I
s Connector
(Shell) Shield L [ cont
r/b\\ jj/— (Customer end)
Note: ' 4 ' P represents twisted—pair wires
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CN2 Encoder Connector Terminal Layout and Types
The following tables describe CN2 connector terminal layout and types.

11 | SPGOV SegalDPG
13| BAT- Batjﬁ% t _«
15| /PC F/’g é’hué‘é:t
17| IPA F/’E_ ;#at‘z:t
19| /PB F/’g_ ;#atz:t

Battery
12| BAT+ "+
input
PG
14 PC output
C-phase
PG
16 PA output
A-phase
PG
18 PB output
B-phase
20| NcC* -

CN2 Connector with Commutation Sensors

1| ov GND

13| BAT- Batfﬁg{j T
15| PC | (G ohase
| e | pou
o pa | poou

3.5.2.
[ | CN2 Connector Terminal Layout
1 |PPGOV | PG GND
2 | PPGOV | PG GND
3 | PPGOV| PG GND
4 | PPGSV Pf:p’jv
5 |ppgsy | PGV
input
6 |pPPgsy | FC*OV
input
7| NcC* -
Serial PG
Serial PG 8 PS output
9| /PS output S-phase
/S-phase .
Serial PG
10 | SPGSV | 0%t
u Optional :
Terminal Layout
1 |PPGOV | PG GND
2 | PPGOV | PG GND
3 | PPGOV| PG GND
4 | PPGSV Pf:p’jv
5 |ppgsy | PGV
input
6 | PPG5V Pf:p’jv
7 JUIN U—lPh?se
npu Serial PG
8 PS output
9 NIN V — Phase S-phase
Input
10 | NC* -

Note: NC — Leave contact open.

12 | AT+ | Battery "+
input

PG output

14| PC C-phase

PG output

16| PA A-phase

PG output

18| PB B-phase

20 | WIN W — Phase
Input

u CN2 Connector Models
XtraDrive Applicable Plug (or Socket)
Internal Soldered Plug
Connector Soldered Plug Case (Servomotor
Side)

10220-52A2JL
20 PIN

MDR 10120-3000VE 20PIN
(YET P/N: 4J4001)

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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3.53. Encoder CablesInterconnections
This chapter shows interconnections for all standard encoder cables
available from YET (Refer to YET Part Number). For additional types
of encoders (like with communication sensors etc.) contact your YET
representative.
u Absolute A/B Encoder Cable
For Yaskawa SGM motors. (P/N 004143)
XraDrive side Motor side
20-pin connector 15-pin connector
PPGOV 1,2,30 72 BLACK 07 oV
PPG5V 4,5,6 O + - RED 08 +5V
BAT+ 120 - ORANGE o O 15 +3.6V
BAT- 130 L WHITE 0 14 oV
PC 14 O E EGREEN 05 C
PC 150 ' \WHITE/GREEN iP 06 /C
PA 160 .+ BLUE o1 A
IPA 170 e 4P 02 IA
PB 18 O L YELLOW = 03 B
/PB 19 O L WHITE 04 /B
FG Caseo I‘: YELLOW/GREEN o
Cable Shield 9 FG
iF’ - Twisted pair.
| Incremental A/B Encoder Cable
For Yaskawa SGM motors. (P/N 004144)
XraDrive side Motor side
20-pin connector B 9-pin connector
PPGOV 1,2,30 . BLACK 07 oV
PPG5V 4,5,6 O L RED 08 +5V
PC 140 . GREEN 05 C
IPC 150 WHITE/GREEN IP 06 /C
PA 160 L BLUE o1 A
JPA 170 WHITE/BLUE IP 02 /A
PB 180 L YELLOW To 03 B
/PB 190 o HITE 04 /B
FG CaSGO '.,..' YELLOW/GREEN 9
Cable Shield 9 FG

iP - 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
— SPG5V 100 Lo ER O 1 PG5V
attery ' BLACK
connector| SPGOV 110 T O 2 GND
BAT+ 10 12O EORANGE O 3 PGBAT+
BAT- 20 36 o g 4 PGBAT-
PS 80 — BLUE 05 PS
PS 90 " WHITE/BLUE IP 06 /PS
FG Shield O Ly 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 —RED O 1 PG5V
SPGOV 110 LK 02 GND
BAT+ 120 . {ORANGE O 3 PGBAT+
BAT- 130 L wwommee Y2 4 popat

PS 80O EB"UE iP O 5 PS

/PS 90 : EWHITE/BLUE 06 /PS
FG Shield © Ly iCable Shield O Shield FG

iP - Twisted pair.
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3.6. Examplesof Standard Connections

The following diagrams show examples of standard servo amplifier
connections by specifications and type of control.

Note for single-phase power supply specifications:

XtraDrive XD-08** have changed from three-phase specifications to single-
phase. Main circuit connection terminals (L1, L2, L3) remained.

These devices have terminal B3 and internal regenerative resistor. Observe
the following points.

1. Connect main power supply shown below to L1 and L3 terminals. Power
supply is single-phase, 220 to 230 VAC +10% to —15%, 50/60Hz. If
power supply of 187V (-15% of220V) or less is used, alarm A41
indicating voltage shortage, may occur when accelerating to max speed
with max torque of motor.

2. Short-circuit B2 and B3 terminals using the internal regenerative resistor.
If capacity of the regenerative resistor is insufficient, remove the lead
between B2 and B3 terminals and connect an external regenerative
resistor unit to B1 and B2 terminals.

Molded—case circuit
breaker (MCCB)

Power supply

Used to protect 1 phase 200VAC
power supply line.
Shuts the circuit off]
if overcurrent is

detected.

Molded—case

Noise filter circuit breaker

Used to eliminate external
noise from power supply
line.

Personal computer

Cable type:P/N 004145

Noise filter

/

Host controller

Magnetic contactor
\ XtraDrive is compatible with most PLC

;ﬂ(,.
b

%O s CE
o e N

& 8 Turns the servo Magnetic — TS vl o motion controllers and indexers.
ON or OFF. cortactor a3 J bt
Use a surge R\ oS \
fﬁeppgfssﬁgt@ l Green /Yellow —f— \/ —
contactor. § wire \(—9 Suvw \ AN 1= HH i H H
M ti D D D 22
comtactor 00z [

Protective
Ground L L3

L2c
L1c
Brake
power supply
N

AN
\\

Brake power supply

Type:
LPSE-2H01(for 200 V input)

5

encoder and
motor

X

Regenerative

\ {sistor(opﬁon)

Regenerative resistor unit

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

tive resistor unit to B1 and Bﬁ%
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T
1 O
i
Reference speed ‘; i
+2 to +£10 V/rated motor speed P SG‘ gk?xbe‘\z ! ! gepﬁ‘g‘u‘ encoder,
\ oLl
External torque control/ T-REF !
torque feed—forward P SG‘ L____
+1 to £10 V/rated motor torque 1 | Lo =
|
PULS puLS! o RS—232C/RS—422
cw g !
[A phose:l P opus |8 | J‘ 3701 Aot Alarm code output
t; | . .
SIGN SIGN 38L | ALO3 Maximum operating voltage
ccw K‘ K \ 30VDC
B phose:l EE 39 }ALOS Maximum operating current
. t: 20mA
Position reference CLR ‘ | Lﬂ ! }
)
CLR‘ 14 | My 33 } PAO
! Ko +12v T /PAO PG dividing ratio output
Open—collector PLT 1 L3 }
reference PL2 } 13 A‘CBS | PBO Applicable line receiver:
power supply PL3 | k18 36 L /PBO SN75175 manufactured by Tl,
~ | } MC3486 manufactured by
- . BAT (+)! 2 A‘ng | PCO ON-SEM!| or the equivalent
Backup battery 2.8 to 4.5V T Peatyl . 20 } /PCO
+5v SEN ! 4 48 } PSO S—phase rotation
. . * *4 49 +
SEN signal input*3 ov P g | P }/PSO serial data output
*8 ! ’ éiw } SG Signal Ground
+24v 24V L4z 3-kE |
R /s onl Lo }},@* Servo ON ro—A—2% 4| JCOIN+  Position completed
Serva ON with 1Ry ON | ! I g | (ON when positioning is
2R | — 1, Proportional L I /COIN= leted)
; = Jpcont J 4t S 6 [ compiete
P control with 2Ry ON oy } - (P control) |
| —» 1, Forward run I
Forward run prohibited with P=LS p_o7 1|42 %» Q” hibited 27 | TGON output
i prohibite r _
P-LS OPEN QO | T e ¥R e 1 Qigng (ON at levels above the
_ - LS L settin
Reverse run prohibited with ,_(g‘ LS N OT: 43 ,i@* prohibited } 9)
N-LS OPEN _ H:'ﬂ77 29 k| /S—RDY+
3Ry /RASLM } - = @4 Alarm reset :’* ! | / Servo ready output
Alarm reset with 3Ry ON —O 1 - Forward L 30 } /S—RDY—(ON when ready)
6R }757 t \
Reverse 3 Y P*CLl 45 —1@4 ﬁumrirtemON o 31 I ALM+ Servo alarm output
current limit ON with 6Ry ON | __ Reverse \* F I 30 | i
7Ry I }3 @» current [ | ALM— (OFF with an alarm)
Forward current limit ON with L—0 Mosly) g n8 == jimit ON |
7Ry ON Photocoupler maximum output
— operating voltage 30 VDC
ZG operating current 50 mA

Position Control M ode

Three—phase 380 to 480 VAC ‘195
(50/60 Hz)

Y

Noise filter Power Power

OFF ON
[(O)AL
MC

Alarm
IMC processing

L

> | Be sure to attach a surge supressor to the

Connect properly to
protective ground

+24V

excitation coil of the magnetic contactor and relay
77777777777777777777777 a6

B3
= XD—-0OO0-TO
XtraDrive

Commutation sensors

\
\
|
|
I
)

|
i
\
|
\
|

*1. P represents twisted-pair wires

Connect shield to connector shell

*7. These circuits are SELV circuits, therefore are

*2. The time constant for the primary filter is 47us. separated from all other circuits by double and
*3. Connect only with an absolute encoder. reinforced insulator.

*4. Used only with an absolute encoder. *8. Use a double-insulated 24-VDC power supply.
*5. Connect an external regenerative resistor *9. Optional — not available in all models.
between terminals B1 and B2.(for XtraDrives with big  *10. Resistors are different for each model.
capacity)

*6. These circuits are hazardous, therefore are *11. 0 Represents contacts of CN1 connector

separated by protecting separator.
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I
I
I
|
! shield ! (A/B+C) !
Connect properly to i / \\ i @ !
protective ground L ]
424y = B vl E “ b | |
[Cia ! i Commutuuon sensors i
J— I
0dvel e o ‘ e ‘
I i I
V—REF I | . ‘
Reference speed | i T T 1
+2 to +10 V/rated motor speed P sc | Wkg: I C};}b\‘z Optical encoder, ‘
T*REF‘ ! shield ] Serial I
External torque control/ | ‘ Eem T~ ‘
torque feed—forward P 5o I *10 }
+1 to £10 V/rated motor torque “ I B } [ 1
| JE
| |
I [ ‘ RS—232C/RS—422
|
| |
Al d tput
} 37 }ALOW arm code outpu
| t: | . .
| 38 }ALOB ggibhgum operating voltage
} * 594 | ALO3 Maximum operating current
! K | I 20mA
| [ }
|
| = }PAO PG divid ti tput
| 34 ividing ratio outpu
| | /PAQ 9 P
| |
| % 35 4 1 pgo Applicable line receiver:
! 36 }/PBO SN75175 manufactured by TI,
BATH)} | MC3486 manufactured by
21 19 ON—SEMI th ivalent
Backup battery 2.8 to 4.5v*3 LT 4@ | Pco or the equivaien
22 | /PCO
| |
Iy SEN 4 48 I _ i
SEN signal input *3 b s | 5 " 29 | PSO S .ph‘ozetromt\tont
oV | /PSO serial data outpu
*8 | 13 |
1 .
| 3.3kQ I SG Signal Ground
+24V = +24V‘ 47 . e A | 9
- R |
Y S ON} 40 j—rﬂﬂ Servo ON :’ | \/vfcMPJr Speed coincidence detection
Servo ON with 1Ry ON | _ 26 | inei
2Ry ! %3@4 Proportional il D v—cmp- (ON when speed coincides)
P control with 2Ry ON G P*CON} 41 LT 22N (P control) !
o . | ry — ¢l |
Forward run prohibited with S5 poorife2 L% 3% E?éﬂ%??edm re-a—27k |t gons TGON output
P—LS OPEN ! __ R | I g } /T—GON— (ON at levels above the
518 ot | f% EtcCE AR S )
Reverse run prohibited with N*OTl 45 4 pronhibite | 9
N—LS OPEN ALM— | rr—A—224 | /S-RDY+ Servo ready output
y P
SRy rRsT || 44 L"»A\arm reset | | I (ON when ready)
Alarm reset with 3Ry ON +—O : ™y 30 Ly /s—RDY- Y
oy | EYati s |
=S
Reverse =~ /p—cL| 145 limit ON roa— | ALM+ Servo alarm output
- . —O t p
current limit ON with 6Ry ON | !' Reverse | Y | (OFF with an alarm)
7Ry n—cl ' | 46 L% @4 current L— I ALM—
Forward current limit ON with —O — limit ON !
7Ry ON Fr-— == ——— = - Photocoupler maximum output
1 ﬂ operating voltage 30 VDC
operating current 50 mA
FG

Speed Control Mode

Three—phase 380 to 480 VAC 1%

(50/60 Hz)

Y

Noise filter Power  Power Alarm
OFF ON 1MC processing
R o ol
2lo 0 ° 2]
1MC N Be sure to attach a surge supressor to the
| excitation coil of the magnetic contactor and relay
S
1 MC Servomotor
T

S XD-0O0-T0O
XtraDrive

Optical encoder

*1. P represents twisted-pair wires

Connect shield to connector shell

*7. These circuits are SELV circuits, therefore are

*2. The time constant for the primary filter is 47us. separated from all other circuits by double and
*3. Connect only with an absolute encoder.

*4. Used only with an absolute encoder.

reinforced insulator.
*8. Use a double-insulated 24-VDC power supply.

*5. Connect an external regenerative resistor *9. Optional — not available in all models.
between terminals B1 and B2.(for XtraDrives with big  *10. Resistors are different for each model.
capacity)

*6. These circuits are hazardous, therefore are *11. 0 Represents contacts of CN1 connector

separated by protecting separator.
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Reference speed
+2 to +10 V/rated motor speed

External torque control/
torque feed—forward

+1 to £10 V/rated motor torque
((_PuLs PuLS | |7 __
[CW J 7@ I I

A phase PULS 8 |
S\GN S\CN\ 11 ——a
] N2~ F 4
B phase SIGN! 2 My
CLR CLR\ 15 ——a

P /oR! ) 14 | 7;)

Position reference

Backup battery 2.8 to 4.5V *3 {@

|
. +5V SEN L 44
SEN signal input OVE 2
*8 | %

Three—phase 380 to 480 VAC 157

(50/60 Hz)

Y

1MCCB

Noise filter Power Power

OFF ON MC

Torque Control Mode

Alarm

processing

[ ol

o

Connect properly to
protective ground

24V = rE————=

Open—collector PL1 } 3 1KO
reference PL2 | K13
power supply pL3 I 18
- |
|
BAT (1! L 54

: @
]
U«QE ! | Commutation sensors
__ | |
o= Tf
’777 I
W%QE Cob\e‘ | Optical encoder,
shield, '] Serial
|
L

B3 ud
XD—-0OO-T0O
XtraDrive

1MC N Be sure to attach a surge supressor to the
™ excitation coil of the magnetic contactor and relay
P e e o *6

Optionml

Cable Optical encoder
shield | (A/B+C)

}:": RS—232C/RS—422
|

37 ALO1 Alarm code output
K Maximum operating voltage
/ 384 1 ALO3 sove s 7
v 39 ALO3 gé];\w?um operating current
K 1
AC“ PAO
34 /PAD PG dividing ratio output
A‘C% PBO Applicable line receiver:
36 /PBO SN75175 manufactured by T,
MC3486 manufactured by
4‘& PCO ON—SEMI or the equivalent
20 &1 /pco

PSO } S—phase rotation

|
|
e

Ry
*4 "
49 /PSO serial data output
1 .
124V 104y |47 3.3kQ SG Signal Ground
t __

1R | ol o 25
s ON with 1Ry ON RLA S—ON; L40 a@AServo ON ‘F ‘ /VLT+ Speed control output
ervo wi Y | 26 i

2Ry ! »—D? L" Proportional L T— (ON during speed control)
P control with 2Ry ON L 5 ¢ PchN} 41 s (P control)

s ; _ | —\ Forward run
E(ir[/srdoprEu’G prohibited with >—OP7LS P—OT} 42 % J prohibited r——a27 /T-GON+ T—GON output
| —‘ Reverse run ‘L I 28 /T—GON— (ON»ot levels above the

Reverse run prohibited with ONiLS N*OT} 43 =3 J prohibited - setting)
NS OPEN /AM= | rroa—22 /S—RDY+ Servo ready output

3Ry RS 1| a4 aA\orm reset | | (ON wh )
Alarm reset with 3Ry ON —O t L™y 30 /S—RDY— when ready

6R | Forwortd
Reverse :J /P—CL!] 45 77Kaﬁumr‘rtemON e 1 ALM+ Servo alarm output
current limit ON with 6Ry ON | —_ . Reverse I I 30 (OFF with an alarm)

TRy 4e ¥ RPcurrent LL ALM—
Forward current limit ON with /0O N=CL L 4 Jimit ON Photocoupler maximum output
7Ry ON |

operating voltage 30 VDC
operating current 50 mA

*1. P represents twisted-pair wires

*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. 0 Represents contacts of CN1 connector
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4. Trial Operation

This chapter describes atwo-step trial operation. Be sure to complete step 1

before proceeding to step 2.

4.1, Two-Step Trial OPEration .......ccccecceeieeieeieeieseesee et eee e eee s 4-2
41.1.  Step 1: Tria Operation for Servomotor without Load....................... 4-3
4.1.2.  Step 2: Tria Operation with Servomotor Connected to Machine..... 4-9

4.2.  Additional Setup Proceduresin Trial Operation..........cccceeeveereeinneene. 4-10
421,  ServOomOtOrs With Brakes.........cocvivererieenienenicseseeee e 4-10
4.2.2. Position Control by Host Controller ..........occovveiviciieenenieneenee, 4-11

4.3.  Minimum Parameters and Input SIgnals.........ccceceveeveeceseesecce e 4-12
4.3.1. ParamELEr'S. ... 4-12
4.3.2. INPUE SIGNAIS ... 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). See4.1.1 Trial Operation for Servomotor without Load and

4.1.2 Trial Operation for Servomotor Connected to Mashine for more details
on the trial operation.

Step 1: Trial Operation for Servomotor without L oad

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

5255

e e
NG

bv

o

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
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Step 1: Trial Operation for Servomotor without L oad

A 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.

e Check main power supply circuit wiring.

e Check servomotor wiring.

e Check CN1 I/O signal wiring.

Make sure the host controller and other adjustments are completed as

much as possiblein step 1 (prior to connecting the servomotor to
equipment).

Do not connect to the equipment.

Note: Check the items on the following pages in the order given during the servomotor trial operation.

See 4.2.1 Servomotors with Brakes, if you are using a servomotor with brakes.
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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
@/(mo*toud conditions).
o

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 /O signals are not used, so leave the
connector disconnected.

3. Turn ON power.

Normal display

| [O=| L
( J [T (O]
Example of alarm display

—| 2=

. 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.
See 9.2 Troubleshooting.

Note: If an absolute encoder is used, it must be set up. Refer to 5.7.4 Absolute Encoder Setup.
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4. Operate with the panel operator.

Panel operator

Operate the servomotor using the panel operator. Check to seeif the
servomotor runs normally.

See 7.2.2 JOG Operation for 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 theinput signals.
Check input signal wiring in Monitor Mode using the panel

operator. See 7.1.6 Operation in Monitor Mode for more details on
the procedure

Turn ON and OFF each signal line to seeif 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 I il I\' Top lights when OFF (high level).

|
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 linesif 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 line is low (0V). Leave the servomotor OFF.
+24VIN CN1-47 ggﬂgg power supply terminal for sequence

Note: |F an absolute encoder is being used, the servo will not turn ON when the servo ON signa (/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 surethere are no reference signal inputs.

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

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

b) Turn ON the servo ON signal.

Display with servo ON.

|




XtraDrive User Manual Chapter 4: Trial Operation

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 described in 9.2 Troubleshooting.

Note: If thereisnoisein the reference voltage for speed control, the “-” on the left of the 7-segment LED may

flash.

Operation Using Reference I nput

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 Procedurein Speed Control Mode:
Set Pn000.1to 0

This description applies to the standard speed control setting.

XtraDrive

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 itemsin Monitor mode. See 7.1.6 Operation in
Monitor Mode.

Un000 Actual motor speed

Un001 Reference speed

e Hasthe reference speed been input?

e |sthe motor speed as defined?

e Doesthe reference speed coincide with the actual motor speed?
e Doesthe 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 in 7.2.3 Automatic Adjustment of the Speed and Torque
Reference Offset or 7.2.4 Manual Adjustment of the Speed and
Torque Reference Offset.

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

Sets the reference speed input gain.
Pn300 See 5.2.1 Speed Reference.

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

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

To select the reference pulse form: See 5.2.2 Position Reference.

2. Input aslow speed pulse from the host controller and execute low-

speed operation.
Host controller XtraDrive
PULS Senvomotor
Reference CN1-7
PUL ‘
pulse N PULS  lona-g
s SIGN_1eni-11
/SIGN
CN1-12

3. Check the following datain Monitor mode. See 7.1.6 Operation in

Monitor Mode.
Un000 Actual motor speed
un007 Reference pulse speed display
uUn008 Position offset

e Hasthe reference pulse been input?

e |sthe motor speed as defined?

e Doesthe reference speed coincide with the actual motor speed?
e Doesthe 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 isincorrect 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
e Listof darms: See 9.2.3 Alarm Display Table.
e List of parameters: See Appendix D List of Parameters.
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4.1.2. Step 2: Trial Operation with Servomotor Connected to
Machine

A 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 aload) 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.
2.

Make sure power is OFF.
Connect the servomotor to the equipment.
See 2.1 Servomotors for more details on connecting the servomotor.

Use autotuning to match the servo amplifier to equipment
characteristics.

See 6.3 Autotuning.
Operate the servomotor by reference input.

Asin step 1 (Servomotor Trial Operation without Load), operate the
servomotor by reference input as described in4.1.1 Step 1: Trial
Operation for Servomotor without Load. Tune to match the host
controller at thistime, as well.

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 Proceduresin Trial Operation

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

42.1. Servomotorswith Brakes

Use a servomotor with abrake 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 10ss.

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
—
Holding brake force Servomotor

| —
Prevents the ‘hﬂ

L

Servomotor from f 4 f
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. When assured 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 Brake for 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)

4-10
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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 atrial operation. Thiswill prevent the servomotor
from running out of control and damaging the equipment.

Reference
speed

Host XraDrive |
controller

Trial operation for
Speed control senvomotor without load

Check servomotor operation as described in the following table.

gontroller Check Procedure Description
eference
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.
. Check the parameter
Input a reference equivalent to one .
. Number of ; . 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 L ;
rotations - dividing pulses is
revolution.
correct.
Whether the
Overtravel 2?(;\/2?023{” 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 input during continuous servomotor servomotor does not
and N-OT .
N-OT Used) . operation. stop.
signals are
applied
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4.3. Minimum Parametersand | nput Signals

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

4.3.1. Parameters

See 7.1.5 Operation in Parameter Setting Mode for 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

PN000.1 Function Selection Basic Switches: See 5.3.5
' 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 See 5.2.2
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 | See 5.1.1

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.
Forward run
P-oT prohibited CN1-42 See 5.1.2 for more details on the
N-OT Rever_sg run CN1-43 overtravel limit switch.
prohibited
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u Before Reading This Chapter

This chapter describes the use of each CN1 connector I/O 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.

Mode

List of CN1 I/O signals: See 3.4.3 1/0 Sgnal Names and Functions.
CNI1 I/O signal terminal layout: See 3.4.2 List of CN1 Terminals.
List of parameters: Appendix D List of Parameters.

Parameter setting procedure: 7.1.5 Operation in Parameter Setting

The CN1 connector is used to exchange signals with the 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 Pn11E
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 /O signal selections and
allocations.

Others

Pn600 to Pn601

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

Auxiliary Function Execution

Fn00O0 to Fn014

Execute auxiliary functions such as JOG Mode
operation.

Monitor Modes

Un000 to Un00OD

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

Encoder Selection

Pn190 to Pn192

Encoder type selection
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5.1. Settings According to Device Characteristics

This section describes the procedure for setting parameters according to the
dimensions and performance characteristics of the equipment used.

5.1.1. Switching Servomotor Rotation Direction

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

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

Standard Setting Reverse Rotation Mode
ccw Encoder output cw Encoder output
,,, from XtraDrive from XtraDrive
Forward Reference PA%%’h_a,i‘i'j)—L PAO (phase A)
S O m
PBO (phase B) PBO (phase B)

Encoder output Encoder output
from XtraDrive ;,, 3 from XtraDrive

Reverse Reference PAO (phase A) PAO( phase A)
J—I_I—I_I—L J—I_I—I_I—L

PBO (phase B) PBO (phase B)

u 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 select the direction of servomotor rotation.

Setting Description

0 Forward rotation is defined as counterclockwise

(CCW) rotation as viewed from the load. (Standard setting)

1 Forward rotation is defined as clockwise (CW)

rotation as viewed from the load. (Reverse Rotation Mode)

(o] 1
Ut | A O
\ 1/

N
(I_I Ll J
7T\
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5.1.2.  Setting the Overtravel Limit Function
The overtravel limit function forces movable equipment parts to stop if
they exceed the allowable range of motion.

u Using the Overtravel Function

To use the overtravel function, connect the overtravel limit switch input
signal terminals shown below to the correct pins of the servo amplifier
CNI1 connector.

Forward Run Prohibited Speed/Torque Control,
Input = P-OT CN1-42 (Forward Overtravel) Position Control

Reverse Run Prohibited Speed/Torque Control,
Input = N-OT CN1-43 (Reverse Overtravel) Position Control

Connect limit switches as shown below to prevent damage of

exuipment during linear motion.

Reverse rotation end I:I Forward rotation end

| I—
Servomotor XtraDrive

poT| CN#42

N-OT

CN1-43

The drive status with an input signal 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 Reverge 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 specify whether 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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u Servomotor Stop Mode for P-OT and N-OT Input Signals

Set the following parameters to specify the servomotor Stop mode when
P-OT and N-OT input signals are used.

Specify the servomotor Stop mode when either of the following signals
is input during servomotor operation.

Forward run prohibited input (P-OT, CN1-42)
Reverse run prohibited input (N-OT, CN1-43)
Set the parameters according to limit switch 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 Sianal pie: prohibited when CN1-42 is open and is
M'appinggna allowed when CN1-42 is at 0V).
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
N-OT Signal ple: prohibited when CN1-43 is open and is
Mappingg allowed when CN1-43 is at OV).
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 0V).

Example: C

Inputs the reverse signal from CN1-43
input terminal.

Connection example:

Normally Closed type
XtraDrive
POT | ont2
\L B
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 |—> 1
Decelerate
Pn001.1 =1o0r2l___toastop
Coast status | —> 2

Note: For torque control, the servomotor will be placed in coast status after either decelerating or coasting to a
stop (according to the stop mode set in Pn001.0), regardless of the setting 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 applied for overtravel when the input
signal for prohibiting forward or reverse rotation is used.
The torque limit is specified as a percentage of rated torque.
Parameter Signal Setting (%) Control Mode
Emergency Stop Torque - ho . Speed/Torque
Pn406 (Valid when Pn001.1is 1 | ~ange: 0% to Maximum Torque | o001 position
Default Setting: 800
or 2) Control
Stop Mode
Stop by dynamic brake
Forward run }

prohibit input

P-OT (CN1-42)

Reverse run
prohibit input

Coast to a stop

N-OT (CN1-43)
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5.1.3. Limiting Torque

The XtraDrive servo amplifier limits torque as follows:

e Level 1: Limits maximum output torque to protect equipment or
workpiece.

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

e Level 3: Always limits output torque rather than speed.

e Level 4: Switches between speed and torque limit.

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

below.
u Setting Level 1: Internal Torque Limits
Maximum torque is limited to the values set in the following
parameters.
Parameter Signal Setting (%) Control Mode
i Speed/Torque
Pn402 Forward Torque Limit Range: 0 to.80-0 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 always monitors torque and outputs the
signals below when the limit is reached.

Signal Description

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

/CLT SO3.

Monitor Mode (Un006) Output signal monitor

Torque limits are specified as a percentage 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
Motor insufficient torque during acceleration and
speed deceleration

Torque
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Using the /CLT Signal

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

1/0 power supply

XtraDrive 404y
Photocoupler output
Maximum operating voltage CNT—*1 | CLT+ .
per output: 30VDC m
Maximum operating current CNT—*2 | oLT—
per output: 50mA DC % o

Speed/Torque Control,

= - imi g
Output = /CLT CN1-*1 Torque Limit Output Position Control

This signal indicates whether the servomotor 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 Signal — Speed/Torqgg
Pn50F Selections 2 Default Setting: 0000 Control, Position
Control
Pn50F.0 Output terminal

ICLT _/—— CN1-25, 26 (SO1)
Torque limit o———— CN1-27, 28 (S0O2)

detection o——— CN1-29, 30 (SO3)

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

Parameter Setting *C1)utput Terminal (CN1 :)2
0 - —

1 25 26

Pn50F.0 > 2 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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u Setting Level 2: External Torque Limit

A contact input signal is used to enable the torque (current) limits
previously set in parameters. Torque limits can be set separately for
forward and reverse rotation.

XtraDrive
Revgrse Rotation -
rotation speed < Torque limit
Pn402
/PCL | Torque
CN1-45 . -
[ Rotation - Torque limit
speed : Pn402 or Pn404
! (limited by whichever
Torque is smaller)
rFo?[;\f[\i/ng Rotation ~ o
speed < Torque limit
Pn403
/N-CL . Torque
CN1-46 T -
Rotation < Torque limit
speed : Pn403 or Pn405
] (limited by whichever
Térque is smaller)
= Input /P-CL CN1-45 Forward External Torque Limit Speed/Torque Control, Position
Input Control
= Output /N-CL CN1-46 Reverse External Torque Limit Speed/Torque Control, Position
Input Control
This is the external torque (current) limit input for forward and reverse
rotation.
Check input signal allocation status when using this function (see 5.3.3
Input Circuit Sgnal 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
/P-CL
CN1-45 at high level when OFF | Do notuse forward torque |
limit. Normal operation.
CN1-46 at low level when ON Use reverse torque limit. Limit: Pn405
/N-CL
CN1-46 at high level when OFF PO.”Ot use reverse torque | __
imit. Normal operation.
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The following output signals and monitor methods are used when

torque is being limited.

Signal

Description

ICLT

Generated when Pn50F.0 is allocated to an
output terminal from SO1 to SO3.

Monitor Mode (Un006)

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

Refer to 7.1.6 Operation in Monitor Mode.

« Un006: Depending on output signal
allocation conditions.

Application Examples:
e Forced stop

e Robot holding a workpiece

Parameter Signal Setting (%) Control Mode
. Speed/Torque
Pn404 Forward External Torque Limit Range: 0 to.80.0 Control, Position
Default Setting: 100
Control
. Speed/Torque
Pn405 Reverse External Torque Limit Range: 0 t°.809 Control,
Default Setting: 100 s
Position Control

Set the torque limits when the torque is limited 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.

See 5.2.9 Torque Limiting by Analog Voltage Reference.

Using /P-CL and /N-CL Signals
The procedure for using /P-CL and /N-CL as torque limit input signals

1s illustrated below.

|/O power supply

XtraDrive

Photocoupler

- +24v
+24VIN

Host controller
[ /P—CL
J— /N—CL
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5.2. Settings According to Host Controller

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

5.2.1. Speed Reference

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

XtraDrive
CN1-9 D Torque
Torque reference input 1 =) reference
(analog voltage input) 4 CN1-10
CN1-5 D Speed
Speed reference input 1 p reference
(analog voltage input) v CN1-6
\%
t P represents twisted-pair wires
= Input V-REF CN1-5 Speed Reference Input Speed Control
= Input SG CN1-6 Signal Ground Speed Control

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

Refer to 7.1.6 Operation in Monitor Mode. The motor speed is
controlled in proportion to the input voltage between V-REF and SG.

Rated motor speed !

Factory setting 4/

A2 8 \4 -/

1 [ A Tt
oo\ T T
"""" 4 8 12
Input woltage (V)
Rated motor speed
The slope is set in Pn300.
u Setting Examples

Pn300 = 600: This setting means that 6V is equivalent to the rated
motor speed.

Spaed 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 to change the voltage input range.
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u Input Circuit Example
470 Q, 1/2W min. XtraDrive
1
I
V-REF
12V —— 2kQ| [¢ CN1-5
I p
CN1-6
SG

Always use twisted pair cable for noise control.

Recommended variable resistor: Model 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 host controller, such as a programmable
controller, for position control.

Host controller] XtraDrive
Speed V-REF
reference ¢ P sc ¢ CN1-5
output (2 $ CN1-6
terminals

i PAO dcNi1-33
Feedback | &% ’:Qg SCN1-34
puiseinput 1 ¢ T $CN1-35

o ¢ CN1-36

t P: Indicates twisted-pair wires

Adjust Pn300 according to the output voltage specifications of the host

controller.
Adjust the speed reference input adjustment 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-REF speed 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 so that a 6V input is equivalent to the
rated motor speed of all applicable servomotors.
Note: The maximum allowable voltage to the speed reference input (between CN1-5 and 6) is + 12VDC.
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Using the /P-CON Signal

= Input P-CON CN1-41

Proportional Control Speed Control, Position
Reference Control

5.2.2.

The /P-CON input signal switches the Speed Control mode from PI
(proportional-integral) to P (proportional) control.

Proportional control can be used in the following two ways:

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

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

Position Reference

The reference pulse, reference code, and clear inputs are used for the
position reference. Since this signal can be 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_ |
relerenes, {zous B Jows RO
SIGN ICNWfE o
Ceterenee: {zson P Joni-r2f (e
CLR ICNWfQ o
Clear input {/CLR p ICNWfTéLK DEJZ}E
.

¢P: Indicates twisted—pair wires.

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

e Line-driver output
e +12V open-collector output
e +5V open-collector output

5-14




XtraDrive User Manual Chapter 5: Parameter Settings and Functions

Connection Example 1: Line-driver Qutput

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

Host controller XtraDrive

Photocoupler

Line driver PULS |CN1-7 150 Q
P ! Q‘ﬁ;
/PULS |CN1-8 R

SIGN |CNT-=11
[% IP SIGN cm—wz% %x‘ﬁ

CLR |ON1-=15
P /CLR |CN1-14 x‘ti

Connection Example 2: Open-collector Qutput

Set limiting resistor R1 so that input current I falls within the following
range:

Host controller XtraDrive

Vee Photocoupler
R1 -
—» PULS|CN1-7_150
— & --a
P ! Q‘d:
/PULS|CN1-8 [
Tr1 { )

R1 SIGN|CNT—11 .
P /sioNjeNt1—12% ! ‘*d !
\)q R1 CLR JCN1-15

4% P /CLR |CN1-14 *’Li

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

IP: Indicates twisted—pair wires.

Application Examples of V= IR
R1 = 1kQ with Ve = 12V 5% | R1 = 180Q with Ve = 5V 5%

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

Tr1 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 supply built into the servo amplifier.
The input is not isolated in this case.

Host controller XtraDrive

PL1 +12V
Approx. PULS Photocoupler
9ImA ‘le
Tr PULS 1
-+ (¥
PL2
SIGN
ON: 1.5Vmax. /SIGN
P
PL3
CLR
/CLR

IP: Indicates twisted—pair wires.

Note: The noise margin of the input signal will decrease if the reference pulse is provided by an open-
collector output. Set parameter Pn200.3 to 1 if the position drifts due to noise.

u Selecting a Reference Pulse Form

Use the following parameters to select the reference pulse form used.

= Input PULS CN1-7 Position Control

Reference Pulse Input

= Input /PULS CN1-8

Reference Pulse Input

Position Control

= Input SIGN CN1-11

Reference Code Input

Position Control

= Input /SIGN CN1-12

Reference Code Input

Position Control

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

Setting Range Control Mode
Default Setting: 0 Position Control

Signal
Reference Pulse Form

Parameter
Pn200.0

Set reference pulse form input to the 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
PULSE
»|CN1-11
SIGN

Since the reference pulse form can be selected from among those listed
below, set one according to host controller specifications.
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$o ol
2 8 | Reference | 3 ﬁ S| 2 Forward Rotation Reverse Rotation
E o — o
8T |PulseForm | = 7 £ | 9 Reference Reference
© 0O s
o
PULS ” ” ” PULS I'l I'l ||
0 Sign + pulse . (CN1-7) (CN1-7)
train SIGN _| High SIGN ] Low
(CN1-11) (CN1-11)
o| PULS =1 Low PUS M M.
1 CW pulse + 2 | (CN1-7) (CN1-7)
CCW pulse 8 | SIGN | | | | | | SIGN Low
o (CN1-11) (CN1-11)
2 Two-phase x1 90° 90°
pulge train PULS _ M T 1_ PULS _ LI L
L SCN L | YN L
4 differential x4 (CN1-11) (CN1-11)
PUS N M PULS T TN
5 Sign + pulse N (CN1-7) (CN1-7)
train SIGN ] Low SIGN _| High
(CN1-11) (CN1-17)
PULS - PULS I | | | | |
o | cwpuser | | 2| (Nt — - High (CN1-7)
CCW pulse :-;7 SIGN | | | | | | SIGN _| High
z | (CN1-11) (CN1-11)
7 Two-phase x1 90° 90°
P o PULS T I | PUS _ 1o
8 with 90 x2 (CN1-7) (CN1-7)
foront PP Iy B ey Iy B
9 differential x4 (CN1-1 1) (CN1-1 1)

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 can be used if the reference pulse is
a two-phase pulse train with a 90° phase differential. The electronic
gear function can also be used to convert input pulses.
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Example of I/0 Signal Generation Timing

Servo ON | ON
! Release !
! t1 = 30ms
Baseblock Y tzﬂ—l; t2 £ 6ms
! H ! (when user constant
| Pn506 is set to 0)
CNT—=11 t3 = 40ms
Saneee [ m
train CN1-7
|
! H
o L T L tetsie s ams
PG pulse [PAO 1 H ‘ ‘ t7 = 20us
PBO S ! ;
! : ts |
CLR o

Note: 1. For the input pulse to register, the interval from the time the servo ON signal is turned ON until a
reference pulse is entered must be 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

Remarks

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

SIGN

2

3 t] t7

£

PULS

t4

R

X

Forward
reference

Reverse
reference

11, t2 < 0.1}_1,8

13, t7 < O.lJJ,S

t4, t5, 16 > B}Ls
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

LN

Forward

<R
Reverse

reference

reference

tl, t2 = 0.1pus

3>3

T W
10 s
@/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 |

— O o
i

Forward
reference

Reverse
reference

<
t1, 12 0.1“3

= 1.0}1,8

T

(/T) x 100 =

B

A phase by 90°

phase leads ) 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 error counter is described below.

= Input CLR CN1-15

Clear Input

Position Control

= Input /CLR CN1-14

Clear Input

Position Control

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

XiraDrive

CLR

l Clear

Position loop
error counter

e The error counter inside the servo amplifier is set to 0.

e Position loop control is prohibited.

Use this signal to clear the error counter of 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 error counter clear signal CLR (CN1-15).
Pn200.1 L. I
Setting Description Clear Timing

Clears the error counter when the CLR signal goes
high. CLR High

0 . (CN1-15)
Error pulses do not accumulate as long as the signal

. . Cleared state
remains high.
Clears the error counter on the rising edge of the CLR -
signal CLR High
gnal.

1 - (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 Low
signal. CLR

3 (CN1-15) A

Clears the error counter only once on the falling edge of
the CLR signal.

Cleared only once at this point
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5.2.3. Using the Encoder Signal OQutput

Encoder output signals are divided inside the servo amplifier and can be
output externally. These signals can be used to form a position control

loop in the host controller.
These outputs
explained here

CN1 CN2 ¢
Encoder
Phase A Host

Frequency
PG ) dividing Phase B
circuit Phase C

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

XtraDrive

controller

YVYYVY

Line receiver

XtraDrive Host controller
Phase A CN1-33| PAO // \\ R 2 3, Phase
| | A
4|>/\CNW*34I/PAO . . I [j 1
Phase B CN1-35] PBO . . R 6 5 Phase
B
%NP%]/PBO IP I [:] 7

Phase C CN1-19] PCO ‘ R 10 11 Phase
C
%NPZOI/PCO IP‘ I [:] 9
Choke
h coil
oV +5V

Trvv\_oi 45V
s
CN1-1

f I —— OV
l /PCO ~e” Smoothing
oV . - capacitor
Contactor coil Shield

IP: Indicates twisted—pair wires.

Note: Dividing means converting an input pulse train from the encoder mounted on the servomotor according
to the preset pulse density and outputting the converted pulse. The units are pulses per revolution (PPR).

u I/0 Signals

I/0O signals are described below.

Speed/Torque Control, Position

Output = PAO CN1-33 Encoder Output Phase A Control

Output = /PAO CN1-34 Encoder Output Phase /A (S:;c))iterc(i)/lTorque Control, Position
Output = PBO ON1.35 Encoder Output Phase B ggifrgllTorque Control, Position
Output = JPBO ON1-36 Encoder Output Phase /B ggﬁﬁgllTorque Control, Position
Output = PCO ON1-18 Encoder Output Phase C (S:;c))iterc(i)/lTorque Control, Position
Output = /PCO ON1-20 Encoder Output Phase /C ggifrgllTorque Control, Position
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Divided encoder signals are output.

Always connect these signal terminals when a position loop is formed
in the host controller for position control.

Set a dividing ratio using the following parameter:

| 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.
Output Phase Form
Forward Reverse o
° 90
rotation 4 F 90 rotation 4 %

LI L |
B N [ 1

— > — |
= Input SEN CN1-4 SEN Signal Input Speed/Torque Control
= Input /SEN CN1-2 Signal Ground Speed/Torque Control
Output = PSO CN1-48 Encoder Output Phase S Speed/Torque Control, Position
Control
Output = /PSO CN1-49 Encoder Output Phase /S Speed/Torque Control, Position
Control
Speed/Torque Control, Position
= Input BAT (+) CN1-21 Battery (+) Control
Speed/Torque Control, Position
= Input /BAT (-) CN1-22 Battery (-) oo

Use SEN to BAT (-) signals for absolute encoders. See 5.7 Absolute
Encoders for more details.

Speed/Torque Control, Position
Control

Output = SG CN1-1 Signal ground

SG: Connect to OV on the host controller.

IMPORTANT

e When using the servo amplifier phase C pulse signal to return to the machine origin,
always turn the servomotor at least twice before starting the original return operation.
If the configuration of the mechanical system prevents turning the 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 servomotor
turns faster than 600rpm.
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u Pulse Divider Setting
Set the pulse dividing ratio in the following parameter:
Parameter Signal Setting (PPR) Control Mode
- Range: 16 to 16384 Speed/Torque Control,
Pn201 PG Divider Default Setting: 16384 Position Control

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

/PBO).
Output terminals: PAO (CN1-33)
XtraDrive /PAO (ON1-34)
Encoder PBO (CN1.35)
@ Frequency Phase A Outout /PBO (CN1-36)
Serial division Phgse B p
data

Pulses from the servomotor encoder (PG) are divided by the preset
number before being output.

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

The setting range varies with the encoder used.

Setting Preset value: 16
Example
=N [ A I N A N
ppO/ UL
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 even if the setting at Pn201 is set higher than 2049.
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5.2.4. Sequence I/O Signals

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

u Input Signal Connections

Connect the sequence input signals as shown below.

XtraDrive
/0 power
supply
- +24V
124VIN | CNT-47 3’i‘k9 Photocoupler
Host controller
:7 /S—0ON | CN1-40
:7 /P—CON | CN1-41
o P—0T | CN1-42
o N—-OT | CN1-43
:7 /ALM—=RST | CN1-44
:7 /P—CL | CN1-45
:7 /N*CL CN1-46
VoV

Note: Provide a separate external I/O power supply; the servo amplifier does not have an internal 24V power

supply.

External power supply specifications: 24V £1 VDC, 50mA minimum.
Yaskawa recommends using the same type of external power supply as the one used for output circuits.

The function allocation for sequence input signal circuits can be

changed.

See 5.3.3 Input Circuit Sgnal Allocation for more details.

= Input +24VIN CN1-47

External 1/0 Power Supply Speed/Torque Control, Position
Input

Control

The external power supply input terminal is common to sequence input

signals.

I/O power supply
- +24V

XtraDrive

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)
/N-CL (CN1-46)

u Output Signal Connections

Connect the sequence output signals as shown in the following figure.

XtraDrive 1/0 DOX/GV supply
—+24VT OV

Photocoupler output
per output

Maximum operating
voltage: 30 VDC

50mA DC

Maximum output current:

per output

Maximum operating
voltage: 30 VDC

20mA DC

Open—collector output

Maximum output current:

CN1 E
371 ALOT
«—— {}
20mA max. E
381 ALO2 >
391 ALO3 E >
% ! ISG Host controller
Vov J70V

Photocoupler

Note: Provide a separate external I/O power supply; the servo amplifier does not have an internal 24V power
supply. It is recommended to use the same type of external power supply as the one used for input

circuits.

Function allocation for some sequence output signal circuits can be

changed.

See 5.3.4 Output Circuit Sgnal Allocation for more details.
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5.2.5. Using the Electronic Gear Function
The electronic gear function enables the servomotor travel distance per
input reference pulse to be set to any value. It allows the pulses
generated by the host controller to be used for control without having to
consider the equipment gear ratio or the 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 + 6 = 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 unit is 1um. Therefore,
The equation must be calculated at the 10mm _
——— =10000 pulses
host controller. 1um
u Setting the Electronic Gear (for Reference Pulses)

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

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

——

| | ]
Ball screw pitch

I:IZ[ Deceleration ratio

Encoder Type Number of Encoder Pulses
Per Revolution (PPR)

13-bit 2048

Incremental encoder 16-bit 16384

17-bit 32768

16-bit 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 phase) output 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 reference 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):

e 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.

e When the reference unit is 1pm
If a reference of 50000 units is input, the load moves 50mm

(1.97in) (50000 - 0.001mm = 50mm).

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

Travel distance per load shaft revolution

Travel distance per load shaft revolution = -
Reference Unit

e When the ball screw pitch is 0.20in (Smm) and the reference unit

1s 0.000041in (0.001mm),
0.20 .
————— = 5000 (reference units)
0.00004
Ball Screw Disc Table Belt and Pulley
Load Sh(lﬁ <+« P Load shaft 4D>
N \ T
e [F 7 > %0 ()
P: Pitch Load shaft—"" % D: Pulley
. . _ P . . ° .
Tfigurerevolution = referencefigureunt | !figurerevolution :7refergn6coe T Trevolution = reference unil

4. Electronic gear ratio is given as: [%j

If the gear ratio of the motor and the load shaft is given as:% where

m is the rotation of the motor and n is the rotation of the load shaft,

. . (B Number of encoder pulses x 4
Electronic gear ratio | — | = - ; X
A Travel distance per load shaft revolution (reference unit) n

I3

Note: Make sure the electronic gear ratio satisfies the following condition:

0.01 < Electronic gear ratio [%J <100

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

Reduce the electronic gear ratio to lower terms so that both A and B
are integers smaller than 65535, then set A and B in the respective

parameters:
( Bj/v Pn202 Electronic Gear Ratio (Numerator)
A \A Pn203 Electronic Gear Ratio (Denominator)
Parameter Signal Setting Control Mode
Electronic Gear Ratio Range: 1 to 65535 -
Pn202 (Numerator) Default Setting: 4 Position Control
Electronic Gear Ratio Range: 1 to 65535 .
Pn203 (Denominator) Default Setting: 1 Position Control
Set the electronic gear ratio according to equipment specifications.
XtraDrive
Electroni Motor
ML fear [ JUUUL @
> B > M
Reference .y
inputpulse A
Electronic Gear Ratio = (Ej = Pn202
A Pn203
e B =[(Number of encoder pulses) x 4] x [motor speed]
e A =[Reference units (travel distance per load shaft revolution)] X
[load shaft revolution speed]
[ ] Electronic Gear Setting Examples

The following examples show electronic gear settings for different load
mechanisms.

Ball Screws

Reference unit: 0.001Tmm Travel distance per load shaft revolution = & =
0.00004in

Load shaft 6000

R 5

2048x4x1 _ Pn202

13—bit incremental Ball screw pitch: 6mm (0.24in) Electronic gear ratio = (_J =

encoder A 6000 Pn203
Preset Pn202 8192
Values Pn203 6000
Circular Tables
360°

Travel distance per load shaft revolution = =3600

Reference unit: 0.1° 1°
Decg\emﬁom
ratio: 3:1 2048x4x3 _ Pn202

Load shaft Electronic gear ratio = | — | = =
A 3600 Pn203

Incremental encoder:
13—bit

Preset Pn202 24576

Values Pn203 3600
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Belts and Pulleys

Reference unit: 0.0254mm (0.0010in)
Load shaft

Pulley diameter
#100mm

Set a PG dividing ratio equivalent
to 1024 P/R for the absolute
encoder.

Deceleration
ratio: 2,4:1

u Control Block Diagram

Travel distance per load shaft revolution = M =
0.0010in
12566
. . _ (B) _ 16384x4x3 _ Pn202
Electronic gear ratio = | — | = =
A 12566 Pn203
_ 196608 _ 20480
12566 1309
Preset Pn202 20480
Values Pn203 1309

The following diagram illustrates a control block for position control.

XtraDrive (position control)

Ref Pn200.0
ererence Pn216 Pn202
pulce X1 Smoot— B |+ Control Servomotor
X2 |Thing N ™ Error Current
Control > i
X3 Pno03 —.| counter loop
PG

PG signal Pn201 Encoder
OUtDUt Frequency

N dividing
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5.2.6.

input

Contact Input Speed Control

This function provides a method for easy speed control. It allows the
user to initially set three different motor speeds with parameters, and
then select one of the speeds externally using a contact input.

/P- CON (/SPD - D)
—O0 O—
Contact | /p- CL (/SPD - A)
5 o—
IN-CL (/SPD-B)
—O O—

External speed
setting devices and
pulse generation
are notrequired.

XtraDrive

CN1-41

CN1-45

1

Speed selection
SPEED 1 Pn301
SPEED 2 Pn302
SPEED 3 Pn303
User constants

CN1-46

- ®

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
. Speed/Torque
PR000 1 Contrql Mode Default Setting: Control,
Selection 0 L
Position Control

The speed can be controlled via contact inputs.

_O

_O
Contact

input

Servo operates
atthe internally

O——setspeed

o—

SPEED 1
SPEED 2
SPEED 3
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Meanings for the following signals change when the contact input
speed control function is used:

Pn000.1 c . .
Setting Description Input Signal
Input /P-CON (CN1-41) cL:Josr(wat(:otlo switch between P and PI
0.2,7,8, contacts. Used t(-) switch between forward external
9,A,B,C,D | Speedcontrol | /P-CL (CN1-45) L
) torque limit ON and OFF.
Is function not Used to switch between reverse external
used. /N-CL (CN1-46) torque limit ON and OFF.
/P-CON é/Ps_%- 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 SPEED 3
(Pn303)

Note: 1. 0: OFF (high level); 1: ON (low level)
2. /P-CON, /P-CL and /N-CL functions differ from those in the table above when Pn000.1 is set to 3, 4,

5, or 6. The function is switched automatically when PnSO0A. 0 is set to 0.

3. The /SPD-D, /SPD-A, and /SPD-B signals can be used only when signals are allocated to the input
circuits. See 5.3.3 Input Circuit Sgnal 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;r:’;glc;t Input Speed Default Setting: 300 Speed Control

These parameters are used to set motor speeds when the contact
input speed control function is selected. 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 signals /P-CL(SPD-A)(CN1-45) and /N-CL
(/SPD-B) (CN1-46) and the rotation direction selection signal /P-
CON (/SPD-D)(CN1-41) enable the servomotor 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 speed reference controls the speed by
applying this acceleration setting.

Speed
reference Soft start
Maximum speed
XraDrive _/_‘_’—\_
internal speed .
reference Pn305: Sets this time interval
Maximum speed: ..
Pn306: Sets this time interval
Smooth speed control can be performed by entering a progressive
speed reference or using contact input speed control. Set each
constant to 0 for normal speed control.
Set each parameter to the following time intervals.
e Pn305: Time interval from when the servomotor starts until it
reaches maximum speed.
e Pn306: Time interval from when the servomotor reaches
maximum speed until it stops.
u Operation by Contact Input Speed Control

The following describes operation by contact input speed control.

Start and Stop

The following input signals are used to start and stop the servomotor.

Speed Selection 1 Speed/Torque Control
= Input /P-CL CN1-45 (Forward External Torque Limit Position Control ’
Input) osition Contro
Speed Selection 2
= Input /N-CL CN1-46 (Reverse External Torque Limit Epe'e.d/T(();rque Cliontrol,
Input) osition Contro

Note: Position Control is used here only by Pulse Reference, not by Serial Command
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Use the following table when contact 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)
6 Analog torque reference
input (torque control)
Direction of 0 1 SPEED 1 (Pn301)
rotation 1 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 indicated by the horizontal bar (-) are optional.

When contact input speed control is not used, input signals are used as
external torque limit inputs.

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

Selection of Rotation Direction

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

Speed Selection 1
(Forward External Torque Limit
Input)

Speed/Torque Control,

= Input /P-CON CN1-41 Position Control

e  When contact input speed control is used, the input signal /P-CON
(/SPD-D) specifies the direction of servomotor rotation.

/P-CON (/SPD-D) Input

Level

Signal Logic

0

Forward rotation

1

Reverse rotation

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

When contact input speed control is not used, the /P-CON signal is
used for proportional control, zero clamping, and torque/speed

control switching.

Position Control is used here only by Pulse Reference, not by Serial

Command.
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[ ] Example of Contact Input Speed Control Operation

The following example shows operation by contact input speed control.
Using the soft start function reduces physical shock when the speed is
changed.

Motor speed

+SPEED 3 |- Set acceleration and
deceleration at Pn305 and
+SPEED 2 |- Pn306 (soft start times).
+SPEED 1
Stop
o]
—SPEED 1
—SPEED 2 —
_SPEED 3 |- l
| Speed3,
| |
| |
| |
P—CL (/SPD-A
/ 4 ) =orr | OFF L_ON____ON OFF
| : : ! | | | |
N—CL (SPD-B
/ ( >OFFI ONwONIOFFwOFFION‘ONIOFF‘OFF
| ! ! ! i L | |
| |
ON ! ON ON ON ' i
/P—CON (SPD-D) \ \ J OFF | OFF | OFF OFF OFF

Note: The soft start function is available only when contact input speed control is used with Pn000.1 set to 5.
It is not available when a pulse reference input is used. If the Contact Input Speed Control mode is
switched to Pulse Reference Input mode while the servomotor 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 pulse reference output from the host controller after a positioning completed
signal is output from the servo amplifier.

Signal Generation Timing for Position Control

Motor Speed

0 r/min

Pulse
Reference ! ‘ |

[ | | |
/P—CL(/SPD—A) OFF , ON 1 ON 1 OFF | OFF
/N-CL(/SPD-B) ON [ ON : OFF : OFF : ON
Selected Speed | Speed 1 ! Speed 2 ! Speed 3 ! Pulse reference ! Speed 1

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

2. The value of t1 is not affected by the use of the soft start function. A maximum 2ms delay occurs
when the /PC-L(/SPD-A) or /N-CL(/SPD-B) signal is read.
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5.2.7. Using Torque Control

The XtraDrive servo amplifier limits torque as shown below.

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

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

Level 3: Controls torque output rather than speed output.

Level 4: Switches between speed and torque control.

The following describes uses for levels 3 and 4 in the torque control
function.

u Torque Control Selection

Set the following parameter to select the type of control described in
levels 3 and 4.

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

For further explanation of settings, see Appendix D.2 Switches.

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

e Tension control
e Pressure control

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

CN1-41 State Selects
Open Torque Control
ov Speed Control

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

e The T-REF reference controls torque.

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

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

Pn000.1 Control Mode
2 Torque Control 3
This is a dedicated Torque Control mode. Servo amplifier
¢ A torque reference is input from T-REF (CN1- Torue REF
9). ) reference ———|[ €n1-9
o Speed reference input V-REF (CN1-5) cannot S peed .
: : imi —_——|Cnl5
be used for speed control if Pn002.1 is set to 1. Limit
o 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
Reference)
Switches between torque and speed control Speed _ VREF | Cnl-5
: reference
e V-REF (CNI1-5) inputs a speed reference or Toque T REF
speed limit. reference ————— Cnl1-9
o T-REF (CN1-9) inputs a torque reference, /P-CON
). Speedand
torque feed-forward reference or torque limit oque (/csEL) | Cnl-41
depending on the control mode. reference
switching
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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.

Position Control <>Torque Control
Can be used to switch between speed (contact reference) and torque control.
o /P-CON (/C-SEL)(CN1-41) is used to switch control.

CN1-41 State Selects
Open Position Control
oV Torque Control

. /P-CON (/C-SEL

Speed Control (Contact Reference) <> Torque Control
Can be used to switch between speed (contact reference) and torque control.

(CN1-45) and /N-CL(SPD-B)(CN1-46) are used to switch control.

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

Circuit Sgnal Allocation.
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XtraDrive User Manual

[ | Input Signals
Torque Reference Inputs
The following input signals are used for torque control.
XtraDrive
d CN1-9 D Torque
Torque reference input 1 P reference
(analog voltage input) ¥ | CN1-10
| CN1-5 > Speed
Speed reference input 1 P reference
7 |cnie
\
i P represents twisted-pair wires

(analog voltage input)
Speed/Torque Control

Speed/Torque Control

Torque Reference Input
Signal Ground for the Torque

Reference Input

= Input T-REF CN1-9

= Input SG CN1-10
These signals are used when torque control is selected.
Servomotor torque is controlled so that it is proportional to the input

voltage between T-REF and SG.

Reference torque (%)
300—

100/ | ;
'8 12

12 -8 i}
| "I -100
Input voltage (V)

Factory setting
3 P -200

! o300
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
4700, 1/2W
1
—
4 T-REF
+12V = 2kQ | fe— CN1-9
P
Y CN1-10

Note: Always use twisted pair cables for noise control.

Speed Reference Inputs
Refer to Section 5.2.1.

Using the /P-CON Signal

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

= Input /P-CON CN1-41

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

XtraDrive

P and PI control switching

|
/P-CON O/—|Zero clamp ON/OFF switching |
O O O—|Inhibit ON/OFF switching |
|
|

O\—{Control mode switching

(\—{ Direction of rotation switching

(Pn000.1)

Pn000.1 Setting /P-CON Function
C,D Switches between P (proportional) and Pl (proportional-integral) control.

Not used.

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

~N[(WIN(O

@\~
©|;

Switches the control mode.

Turns ON/OFF zero clamp.

w|>

Turns inhibit ON/OFF.

Note: The /P-CON signal function switches automatically when Pn50A.0 is set to 0.
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u Torque Control Parameter

The following parameter is used for torque control. Set the parameter
according to requirements 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 range of the host controller or external
circuit.
The default setting is 30, so the rated torque 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 (Cn1-5 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
Pn407 Speed Limit during Setting Range: 0 to 10000 Speed/Torque
Torque Control Default Setting: 10000 Control

This parameter sets a motor speed limit when torque control is selected.
It is used to prevent excessive equipment speed during torque control.

Since the speed limit detection signal /VLT functions the same in torque
control as the /CLT signal, see 5.1.3 Limiting Torque, where 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 the voltage range for speed reference input V-REF
(CNI1-5) according to the output range of the 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 range is exceeded, the torque, which is
inversely proportional to the difference between the speed limit and the
actual speed, is fed back in order to return 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 Feed-Forward Function

The torque feed-forward function is used only in speed control (analog
reference). This function is used to:

e Shorten positioning time

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

e Input this reference together with the speed reference to the servo
amplifier

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

Connect a speed reference signal to V-REF (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

ii
Current loop
e

Position

reference Integration

(Pn101)

PG

Encoder

calculation

‘ Divider

Kp: Position loop gain
Krr: Feed—forward gain
Using the Torque Feed-Forward Function

To use the torque feed-forward function, 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 the torque feed-forward function.
Pn002.0 Setting T-REF Function
0 None.
T-REF terminal used for external torque limit
! input.
2 T-REF terminal used for torque feed-forward
input.

The torque feed-forward function cannot be used with the torque
limiting by analog voltage reference function described in 5.2.9 Torque
Limiting by Analog Voltage Reference.

Setting
Torque feed-forward is set using parameter Pn400.

The default setting at Pn400 is 30. If, for example, the torque feed-
forward value is +3V, then the torque is limited to +100% of the rated
torque.

. Setting
Parameter Signal (0.1V/Rated Torque) Control Mode
Torque Reference .
. Setting Range: 0 to 100 Speed/Torque
E:&Lfdjustment Default Setting: 30 Control
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5.2.9. Torque Limiting by Analog Voltage Reference

Torque limiting by analog voltage reference limits the torque by
assigning a torque analog voltage to the 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 forward run side when the P-CL signal turns
ON and at the reverse run side when the N-CL signal turns ON.

Pn402
Torque limit

Totque limit value—p» T=REF Pn400 ¢

L

Speed loo
ggm Pl Torque

(Pn100) A > reference
Integration »

(P101) [ rorqué imit \Pn403

Speed reference—p

Speed feedback

u 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
Pn002.0 (T-REF Terminal Default Setting: 0
Allocation)

Speed Control,
Position Control

This parameter can be used to enable torque 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.
3 T-REF terminal used for external torque limit input when P-CL
and N-CL are valid.

This function cannot be used with the torque feed-forward function
described in 5.2.8 Torgue Feed-Forward Function.
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To use this function, verify how input signals have been allocated.
(Refer to section 5.3.3 Input Circuit Sgnal Allocation). The following
table outlines factory default settings.

Input Signal Signal Level Description Comments
. w » L Limit value: either
CN1-45 is at “L” level Torque is Ilmllted at the Pn404 or T-REF input,
when ON forward run side. . .
whichever is smaller.
/P-CL : P
. wgn Torque is not limited at
CN1-45is at “H” level )
the forward run side. —
when OFF .
Normal Operation
. w » L Limit value: either
CN1-46 is at “L” level Torque is Ilmllted at the Pn405 or T-REF input,
when ON reverse run side. . .
whichever is smaller.
/N-CL - —
; g 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% of the rated torque. (A torque value
higher than 100% torque is clamped at 100%.)

. Setting
Parameter Signal (0.1V/Rated Torque) Control Mode
Torque Reference .
. Setting Range: 0 to 100 Speed/Torque
Pn400 ::r?&gf\djustment 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
. . . Speed/Torque
Pn404 Forward Run Slde. . Setting Ran.ge.'O to 800 Control, Position
External Torque Limit Default Setting: 100
Control
. . . Speed/Torque
Pn405 Reverse Run Sldg . Setting Ran.ge..O to 800 Control, Position
External Torque Limit Default Setting: 100 Control
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5.2.10. Reference Pulse Inhibit Function (/INHIBIT)

This function inhibits the servo amplifier 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 1 4 +
ererence
pulse v OFF Error
5 — | counter
ON
/P—CON P—CON(/INHIBIT) I
(/INHIBIT) - Feedback pulse
u Using Reference Pulse Inhibit Function (/INHIBIT)
To use the inhibit function, set the parameter as shown below.
Parameter Signal Setting (rpm) Control Mode
Pn000.1 Contrql Method Default Setting: 0 Position Control
Selection
The following settings enable the 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 signal indicate that a signal has been allocated to the input circuit.
See 5.3.3 Input Circuit Sgnal Allocation for more details.
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u Relationship between Inhibit Signal and Reference Pulses
/INHIBIT signal ON OFF ON
(/P-CON) 4' I_
Reference —_m
pulse — et Ll
Input reference pulses t1,220.5ms

are not counted
during this period.

5.3. Setting Up the Servo Amplifier

This section describes the procedure of setting parameters to operate the
XtraDrive servo amplifier.

5.3.1. Parameters

The XtraDrive Series servo amplifier provides many functions and has
parameters that allow the user to specify functions and perform fine

adjustments.
Servo amplifier
~,
\®
LT
Parameters EN

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

-z

<c gIzz 0og8c
Lp I pi "p

iz

Parameters are divided into the following three groups.

Parameter Function

PR000 to Pn601 Specify servo amplifier functions, set
servo gains, etc.

Fn000 to Fn012 Execute aux[llary functlo_n§ such as JOG
mode operations and origin searches.

Un000 to Un0OD Enable monitoring the motor spged and
torque reference on the panel display.

Note: Appendix B shows a list of parameters provided for reference. See 7.1.5 Operation in Parameter
Setting Mode for more details on the parameter setting procedure.
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5.3.2. JOG Speed

Use the following parameter to set or modify motor speed when
operating the servomotor from a panel or digital operator.

Parameter Signal Setting (rpm) Control Mode
; ) Speed/Torque
Pn304 JOG Speed Setting Ran.ge..O to 10000 Control, Position
Default Setting: 500 Control

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

Panel operator

5.3.3. Input Circuit Signal Allocation

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

CN1 Connector Input Terminal Default Setting
Terminal Numbers Name Symbol Name
40 SI0 /S-ON Servo ON
: (Proportional control
41 Sl /P-CON reference) *
42 SI2 P-OT Forward run prohibit
43 SI3 N-OT Reverse run prohibit
44 Sl4 /ALM-RST Alarm reset
45 sI5 P-CL (Forward current limit)
46 sl6 IN-CL (Reverse current limit)

Note: * The functions of these input signals are automatically switched according to the setting for parameter
Pn000.1 as long as Pn50A.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 Sggﬁgﬁgg#ﬁ;ﬁomml’

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 Pn50A.0 is 0. Functions and applications in this manual are generally
described for the factory defaults.

u Input Signal Allocation
The following signal can be allocated when Pn50A.0 is set to 1.
XraDrive
CN1 CN1-40 is factory set for
the /S-ON input signal.
: 40 (Sl0) <1 P S
Determines * 41 (S1)
terminal . 42 (S12)
allocation  * 43 (SI3) Any terminal from CN1-40 to
for input H 44 (SK4) 46 can be allocated to the
signals. : 45 (SI5) /S-ON signal through the
- 46 (Sl6) Pn50A.1 setting.
The following table shows the parameter default settings for input
settings 1 to 4.
Parameter Signal Setting Description
. . . Speed/Torque Control,
Pn50A Input Signal Selection 1 | Default Setting: 2100 Position Control
. . . Speed/Torque Control,
Pn50B Input Signal Selection 2 | Default Setting: 6543 Position Control
. . . Speed/Torque Control,
Pn50C Input Signal Selection 3 | Default Setting: 8888 Position Control
. . . Speed/Torque Control,
Pn50D Input Signal Selection 4 | Default Setting: 8888 Position Control

Select the input terminal on the CN1 connector that will be used for all
input signals.
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[ ] Examples of Input Signal Allocation
The procedure used to allocate sequence input signals is described using
the /S-ON signal as a typical example.
PnS0A.1 Description
Setting P
0 Inputs the /S-ON signal from the SI0 (CN1-40) input terminal. Eigna' lPO'arityi
ormal.

1 Inputs the /S-ON signal from the SI1 (CN1-41) input terminal. Servo ON signal

2 Inputs the /S-ON signal from the SI2 (CN1-42) input terminal. I(So\,/\?)“d 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

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

9 Inputs the S-ON signal from the SI0 (CN1-40) input terminal. Signal polarity:
Inversion.

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. (Sl-érl\e/,\gel) with

C Inputs the S-ON signal from the SI3 (CN1-43) input terminal. ON signal

D Inputs the S-ON signal from the SI4 (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 SI6 (CN1-46) input terminal.

As shown in the table above, the /S-ON signal can be allocated to any
input terminal from SIO0 to SI6. /S-ON is always input when Pn50A.1 is
set to 7, and an external signal line would therefore not be needed
because the servo amplifier will determine whether the servo is ON or

OFF.

The /S-ON signal is not used when Pn50A.1 is set to 8. This setting is

meaningful only in the following instances.

e When the factory set input signal is to be replaced by another input

signal.

e The signal must be left ON (low level) during normal operation to
make the signal valid when OFF (high level) when forward run
prohibit (P-OT) and reverse run prohibit (N-OT) are input. The
input terminal signal line must be left ON even in system
configurations that do not require this signal, but unnecessary wiring

can be eliminated by setting Pn50A.1 to 8.

e By setting 9 to F, the signal polarity can be reversed.

Note: Several signals can be allocated to 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 be changed 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 SI4 (CN1-44).

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

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

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

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 Sl14 (CN1-44).

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

MmM|OO|m|>|o|c|N[o|a|hwN|=|o

Inputs the specified inverse signal from S16 (CN1-46).

Forward
Run Prohibit
(P-OT)

Reverse
Run Prohibit
(N-OT)

OFF
(high
level)

(=]
=
o

o]

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

Same as above.*

Note: *Same as above” means that input signals and terminals SI0 to SI6 are enabled or disabled through
parameter settings 0 to 8.
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5.3.4. Output Circuit Signal Allocation

u Output Signal Allocation

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

CN1 Connector Output Default Setting
Terminal Terminal Comments
Numbers Name Symbol Name
/V-CMP+ | Speed coincidence :
25 (/COIN+) detection The signal outpqt
SO1 N-CMP— (positioning will vary depending
26 (SG) (/COIN-) completed) on the control mode.
27 ITGON+
S02 Rotation detection —
28 (SG) /TGON-
29 /S-RDY+
SO3 Servo ready —
30 (SG) /S-RDY-
u Output Signal Selection Default Settings

The output signal selection parameters and 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
Pn50F Output Signal Selections 2 |  Default Setting: 0000 Speed/Torque Control,
Position Control
Pn510 Output Signal Selections 3 | Default Setting: 0000 Speed/Torque Control,
Position Control

Select the CN1 connector terminals that will output the signals.

Pn50E[ | to Pn510. ]

Output
signal

—O O

(o
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[ | Allocating Other Output Signals
Parameter
Output Signal Description
Number | Setting
0 Disabled. (Not used for the specified output
signal.)
1 Outputs the specified signal from the SO1
Positioning Completed Pn50E.0 (CN1-25 and 26) output terminal.
(/COIN) ' 2 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) PnS0E.1 Oto3
Rotation Detection
(/TGON) Pn50E.2 Oto3
Servo Ready
(/S-RDY) Pn50E.3 Oto3
Torque Limit Detection Same as above.
(/CLT) PnS0F.0 0to3 (Output signals are disabled or allocated to
Speed Limit Detection output terminals SO1 to SO3 through
(\VLT) Pn50F.1 0t03 | harameter settings 0 to 3).
Brake Interlock
(/BK) Pn50F.2 Oto3
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 used to invert the signals on output

terminals SO1 to SO3.

Parameter Signal Setting Description
Pn512 Output Signal Inverted Default Setting: 0000 Spe.e.d/Torque Control,
Setting Position Control

These settings specify which of the connector CN1 output signals are to

be inverted:
Parameter
Output Terminal - Description
Number Setting
D i he signal.
SO1 (CN1 -25, 26) Pn512.0 0 oes not invert the 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 offers speed control, position control,
torque control, and the other control modes shown in the following
table.
The following parameter is used to set the control mode.
Parameter Signal Setting Control Mode
Speed/Torque
PNn000.1 Control Method Default Setting: 0 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)

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)

u Description of Control Modes

The control modes are described below.

(0) Speed Control (Analog Reference)

This mode controls speed using an analog voltage input reference. See
5.2.1 Speed Reference.

(2) Torque Control (Analog Reference)

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

This mode uses the /P-CON (/SPD-D), /P-CL (/SPD-A), and /N-CL
(/SPD-B) input signals to control speed as it switches among the three
preset operating speeds in the servo amplifier. See 5.2.6 Contact |nput

Speed Control.

(4) Contact Input Speed Control Selection (Contact
Reference) © Speed Control (Analog Reference)

This mode controls speed by switching between contact reference and
analog voltage reference speed control. Analog voltage reference speed
control is enabled when both /P-CL (/SPD-A) and /N-CL (/SPD-B)
input signals are OFF (high level). See 5.2.6 Contact |nput Speed
Control.

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

This mode switches between torque and speed control through the /P-
CON (/C-SEL) signal. See 5.2.7 Using Torque Control.

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

This speed control mode is used to set the zero clamp function when the
servo amplifier is stopped. Zero clamp operates when the /P-CON
(/ZCLAMP) signal is ON (low level). See 5.4.3 Using the Zero Clamp
Function.

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

This mode controls positioning by inhibiting reference pulse input
through the /P-CON (/INHIBIT) signal. See 5.2.10 Reference Pulse
Inhibit Function (INHIBIT)

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

5.2.2 Position Reference.

(D) Programming Mode (Serial Communication
Command)

This mode controls positioning and torque using a serial
communication. See 5.9 Configuration of Serial Command for AB
Encoders.
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5.4. Setting Stop Functions

This section describes the procedure used to stop the servo amplifier properly.

54.1.

Adjusting Offset

When the Servomotor Will Not Stop

The servomotor may rotate at very low speed and not stop even when
0V is specified as the reference voltage for servo amplifier speed and
torque control (analog reference). This happens when the reference
voltage from the host controller or external circuit is slightly offset (in
mV units). The servomotor will stop if this offset is properly adjusted to
0oV.

Reference
woltage

/|

Reference . Offset corrected
woltage o by

L by XtraDrive

Offset .
~ P

Offset adjustment L’

Reference speed ) Reference speed
or torque . or torque
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u 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 a position control loop is formed in the host controller.

See the following sections in Chapter 7 Using the Panel Operator for
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 applying the dynamic brake (DB), set the
desired mode in the following parameter. 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,
Pn001.0 Stop Mode Defauit Setting: 0 Position Control

The XtraDrive servo amplifier turns OFF under the following
conditions:

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

e Power is turned OFF.

SOeIDII:O Pn001.0 =0 Stop Mode 0 After Stopping

or1 - I Hold dynamic brake |
Dynamic
brake stop

1—| Coast status |
Coast to

—' Coast status
Pn001.0 =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:

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

** When the main power supply is turned 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 when the main 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 function. Do not repeatedly start and stop the servomotor
using the servo ON signal (/S-ON) or by repeatedly turning power ON and OFF.

XtraDrive Servomotor

)
The dynamic brake (DB) is a common way of quickly stopping a C
servomotor by electrically shorting its electrical windings. <

The DB circuit is incorporated into the servo amplifier. 27
@

5.4.3. 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 stop and lock the servomotor even when
the input voltage of speed reference V-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 external force, it will still return to the
zero clamp position.

A speed reference lower than
the Pn501 setting is ignored

~
precisely
Speed reference &

Host controller

Y e

00000000

00000000

D
—
—
[T Y
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u Parameter Setting

Set the following parameter so that the input signal /P-CON
(/ZCLAMP) can be used to enable or disable the zero clamp function.

Parameter Signal Setting (ms) Description
Pn000.1 Contrql Method Default Setting: 0 Speed Control
Selection
= Input /P-CON CN1-41 Proportional Control, etc. ggzﬁgqgg#tero?omm’

Note: The /ZZCLAMP signal can be used when an input circuit signal is allocated. See 5.3.3 Input Circuit
Sgnal Allocation for 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.

e The speed reference is input from V- Speed referencé/ REF CN1-5
REF (CN1-5).

e /P-CON (/ZCLAMP)(CN1-41) is used
to turn the zero clamp function ON and| Zero clamp /P-CON CN141
OFF. (/ZCLAMP)

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). e /P-CON (/ZCLAMP) is ON.

Turns the zero clamp function ON.  |o  Speed reference is below the setting
designated at Pn501.

u Setting Motor Speed

Use the following parameter to set the 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 selected, 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 all the following conditions are satisfied:

e Zero clamp speed control is selected (parameter Pn000.1 is set to A).
e /P-CON (/ZCLAMP)(CN1-41) is ON (0V).
e 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

(ON)

Closed

T

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

5.4.4. Using the Holding Brake

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

Servomotor

I'E'I Holding brake

Prevents the
— Senomotor from
|: rotating due to gravity

] when system power
goes OFF.

—

u Wiring Example
Use the servo amplifier contact output signal /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 L1 U
L2 \
L3 W
Lic @
L2Cc
CN1—*1
(/BK+)
+24V
CN2—*2
(/BK=)
CN2
_ Blue or
BLRY ellow Red
White |AC DC| 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 = /BK Brake Interlock Output Speed/Torque Control, Position Control

This output signal controls the brake when 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 selected 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

] Pr50F 2 Output terminals
SO1 (CN1-25, 26)
/BK 2
Brake interlock o] 1% S02 (CN1-27, 28)
tput
outpd o SO3 (CN1-29, 30)

Select the /BK output terminal.

Parameter Setting O}{Itput Terminal (92N1)
0 — —
1 25 26
Pn50F.2 > 77 -8
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 one allocated to the /BK signal in order to output the /BK
signal alone. See 5.3.4 Output Circuit Sgnal Allocation.
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u Brake ON Timing

If the equipment moves slightly due to 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: 0 to 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) Seno OFF
/BK output g

Release brake

Servo ON/OFF i
operation : } Senomotor 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 active. The equipment may move 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 timing when the servomotor is stopped.
Use Pn507 and 508 for brake ON timing during operation.

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

u Holding Brake Setting

Set the following parameters to adjust 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 Setting Range: 0 to 100 x Speed/Torque Control,
Pn508 - 10ms s
during Motor I Position Control
o . Default Setting: 50 x 10ms
peration

Set the brake timing to be used when the 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
Power OFF by /S-ON | Servo ON Seno OFF

(CN1-40)
input or alarm
occurrence

Stop by dynamic brake

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

Pn-507

Release
/BK output brake | | Hold with brake

B '
- >

Pn508

Senvomotor OFF

Brake ON timing when the servomotor stops 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:

e Motor speed drops below the setting at Pn507 after servo OFF.
e 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 procedure for using I/O signals from the servo
amplifier to form a protective safety sequence.

5.5.1.

Using Servo Alarm and Alarm Code Qutputs

The basic procedure for connecting alarm output signals is described
below.

XtraDrive

I/0 power supply

50mA DC

Photocoupler output
(per output)

[l il e .747
<« - ! 2 ! i 50mA max
Maximum operating ! ! _ B
voltage: 30 VDC o - -2 CN1-321 ALM

Maximum output current:

Photocoupler TN
P ont=3 | ALM+ Jrav Tov

R

50mA DC

(per output)

voltage: 30 VDC

Maximum output current:

CN1—37 | ALO1 E >
{
20mA max.

Open—collector output

cN1-—38 L ALO2 E >
Maximum operating D — -+

CN1-39 L ALO3 E >

CN1—1 SG

VoV %7OV

Host controller
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The user must provide a suitable external I/O power supply separately
because there is no internal 24V power supply in the servo amplifier.

The use of the photocoupler output signals is described below.

Output = ALM+ CN1-31 Servo Alarm Output Speed/Torque Control,
Position Control

Output = ALM- CN1-32 Signal Ground for Servo Alarm Output | SPeed/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 that this 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 ALO3 are output to indicate each alarm

type.
The use of open-collector output signals ALO1, ALO2, and ALO3 is
described below.
Output = ALO1 CN1-37 Alarm Code Output Speed/Torque Control,
Position Control
Output = ALO2 CN1-38 Alarm Code Output Speed/Torque Control,
Position Control
Output = ALO3 CN1-39 Alarm Code Output Speed/Torque Control,
Position Control
Output = /SG CNA1-1 Signal Ground for Alarm Code Output | SPe€d/Torque Control,
Position Control

These signals output alarm codes to indicate the type of alarm detected
by the servo amplifier. Use these signals to display alarm codes at the
host controller. See 9.2.3 Alarm Display Table for more on the
relationship between alarm display and alarm code output.

When a servo alarm (ALM) occurs, eliminate the cause of the alarm and
set the following /ALM-RST input signal to high level (ON) to reset the
alarm.

Speed/Torque Control, Position

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

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

Alarms can also be reset using a panel or digital operator.

Note: 1. Encoder alarms cannot always be reset by inputting the /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 alarm. See 9.2.1
Troubleshooting Problems with Alarm Displays for more details on troubleshooting the system when an
alarm occurs.
3. In a Position Control Alarm Code do not relate to trajectory errors.

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

This section describes the basic use and wiring procedure for the Servo
ON (/S-ON) input signal (sequence input signal). Use this signal to
forcibly turn OFF the servomotor from the host controller.

/0 | .
/0 power supply XtraDrive
T2 Photo
+24VIN |CN1-4  3.3kE>  coupler

4
-
Host controller : 3<
I S—ON lcN1—4 |¢/MA - -

\
J70V :

\4

Speed/Torque Control, Position

= 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.

A CAUTION

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

Set the following parameter to 7 if the /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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XtraDrive
CN1-40 The external short-circuit wiring shown
(/S-ON) in the figure can be omitted if the Seno
ON (/S-ON) input signal is not used.
ov
Pn50_A.1 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

(/S-ON) input signal. shorting CN1-40 to OV.

Note: See 5.3.3 Input Circuit Sgnal Allocation for other PnS0A.1 settings.

5.5.3.

Using the Positioning Completed Output Signal (/COIN)

This section describes the basic use and wiring procedures for the
positioning completed (/COIN) output signal (photocoupler output
signal). The signal is output to indicate that servomotor operation is

completed.

XtraDrive

I/0 power supply
T+24V Z}O\/

Photocoupler output
(per output)
Maximum operating

iiiiiii >
voltage: 30 VDC 47{}3 1 CN1-26/ /COIN—

Maximum output current:
50mA DC

CN1-25] /COIN+

Output = /COIN CN1-25

Signal

Positioning Completed Output

Position Control

This signal indicates that the servomotor movement during position
control has been completed. The host controller uses the signal as an
interlock to confirm that positioning is completed.

Reference speed

Motor speed

Speed
Time
Error pulse Pn500
(Un008)
,,,,,,,,,,,,,,,,,,,,,, VT' oo
/COIN
(CN1-25) L
/ICOIN
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. See 5.3.4 Output Circuit Sgnal Allocation for more
details on parameter Pn50E.

The following parameter is used to set the number of error pulses and to
adjust the output timing of the positioning 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 number of input pulses as defined using the electronic gear
function; if a Serial Command is used, it is defined in Position Units.

Note: /COIN

This parameter is used to set output timing for the positioning
completed signal (/COIN) when the position 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 parameter may output only a small error
during low-speed operation that will cause 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 for the speed 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 use and wiring procedures for the speed
coincidence (/V-CMP) output signal (photocoupler output signal), used
to indicate a match with the speed reference. The host controller uses
the signal as an interlock.
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XtraDrive

|/0 power supply
Tt+24V A OV

50mA DC

Photocoupler output
(per output)

Maximum operating
voltage: 30 VDC

Maximum output current:

ey g

CN1-25] /V-CMP+ _

CN1-26] /V—CMP—

Output = /V-CMP CN1-25

Speed Coincidence Output

Signal

Speed Control

This signal is output when the actual motor 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.)

range

Reference speed

/V—CMP is output in this

Pnd503

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 so the /V-CMP signal is output between
CN1-25 and 26. See 5.3.4 Output Circuit Sgnal Allocation for more

details on parameter Pn50E.

The following parameter is used to set conditions for speed coincidence

output.

Parameter

Signal

Setting (rpm)

Description

Pn503

Speed Coincidence Signal
Output Width

Setting Range: 0 to 100
Default Setting: 10

Speed Control
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This parameter is used to set conditions for speed coincidence signal
/TGON 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 if the parameter is set to 100 and the reference speed
is 2000rpm.
Note: /V-CMP is a speed control signal. With the default setting, this signal is used as the positioning
completed signal /COIN for position control, and it is always ON for torque control.

5.5.5.

Using the Running Output Signal (/TGON)

This section describes the basic use and wiring procedures for the
running (/TGON) output signal (photocoupler output signal). The signal
can be activated to indicate that the servomotor is currently operating. It
is used as an external interlock.

I/O power supply
124V A OV

XtraDrive

Photocoupler output

(per output) CN1=27] /TGON+

Maximum operatin —t---J= * o
vo\tn‘jge: BOp\/DC‘ ¢ 47{}3< LA CNW*ZSI /TGONf T_N_T

Maximum output current:

[
50mA DC x
l
Output = /TGON CN1-27 Running Output Signal Speed/Torque Control, Position
Control
ITGON State Status Result

Servomotor is operating. (Motor speed is

ON R 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 set so the /TGON signal is output between
CN1-27 and 28. See 5.3.4 Output Circuit Sgnal Allocation for more
details on parameter Pn50E.

This parameter is used to set output conditions for 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 Range..1 fo 10000 Control, Position
Default Setting: 20 Control

This parameter is used to set the speed at which the servo amplifier
determines that the servomotor is running and then to output an
appropriate signal. The following signals are generated when motor
speed exceeds the preset level.

Signals generated when servomotor operation is detected:

e /TGON
e Status Indication Mode
e  Monitor Mode Un006

5.5.6. Using the Servo Ready Output Signal (/S-RDY)

This section describes the basic use and wiring procedures for the Servo
Ready (/S-RDY) output signal (photocoupler output signal).

Servo Ready means there are no servo alarms and the main circuit
power supply is turned ON. An added condition with absolute encoder
specifications is that the SEN signal is at high level and absolute data
was output to the host controller.

1/0 power supply
424V A OV

XtraDrive

Photocoupler output
(per output) CN1-29] /S—RDY+ . 4
Maximum operatin L0 » )
voltage: BOPVDC ° ‘7{}3< . A C/\H*BOI /S—RDY—

Maximum output current:
50mA DC !

Speed/Torque Control, Position

Output = / S-RDY CN1-29 Servo Ready Output Signal Control

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 so the /V-CMP signal is output between
CNI1-29 and 30. See 5.3.4 Output Circuit Signal Allocation for more
details on parameter Pn50E.

5.5.7. Using the Warning Qutput Signal (/WARN)

This section describes the basic use and wiring procedure for the
warning (/WARN) output signal (photocoupler output signal).

The signal consists of the following two output signals.

1/0 power supply

- +24V ov
XtraDrive T
Photocoupler output
(per output) CNT1=*1] /WARN+ -
Maximum operatin oo )
vo\tt‘jge: 3E)FjVDCl ¢ 47{}3< A C/\H**QI WARN —
Maximum output current: o
50mA DC ‘ !
|
|
NOTE User conctant Pn503F.3 is used to allocate output terminals for *1 and *2.
Output = /WARN Warning Output Signal CS:gi;er(illTorque Control, Position

This output signal indicates an overload or regenerative overload 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 Qutput Signal Selections 2 Default Setting: 0000 Spe_e_d/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
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Note: *1 and *2 are output terminals allocated with parameter Pn 510.0.
Multiple signals allocated to the same output terminal follow Boolean OR logic. In order to use the
/WARN output signal alone, set other output signals to a value other than the one allocated to the
/WARN signal. See 5.3.4 Output Circuit Signal Allocation.

Output terminals

4 Pn50F.3
SO1 (CN1-25, 26)
/WARN 5
Warming [——O o SO2 (CN1-27, 28)
tput signal
St o2 S03 (CN1-29, 30)

The following parameter is used to output warning details with an alarm

code.
Parameter Signal Setting Control Mode
. Speed/Torque
Pn001.3 Wamlr)g Code Output Default Setting: 0 Control, Position
Selection
Control
Pn001.3 Setting Result
0 Outputs alarm codes only for alarm codes ALO1,

ALO2 and ALO3.

Outputs both alarm and warning codes for alarm
1 codes ALO1, ALO2 and ALOS3 and outputs an
alarm code when an alarm occurs.

The following warning codes are output in 3 bits.

Warning Warning Code Output
.. Warning Description
Indication ALO1 ALO2 ALO3
ON signal OFF signal OFF signal
A1 (low level) | (highlevel) | (high level) Overload
OFF signal ON signal OFF signal .
A92 (high level) | (low level) | (high level) Regenerative overload
To use the /NEAR signal, an output terminal must be allocated with the
parameter below.
Parameter Signal Setting Control Mode
Pn510 Cliput Signal Default Setting: 0000 Position Control
elections 3
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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.IZO to 1000 Control,
Default Setting: 20 L
Position Control

The servo amplifier turns the servomotor OFF if it detects a voltage
drop in the power supply. The default setting of 20ms means that
servomotor operation will continue if power is lost for less than 20ms.

In the following instances, however, either a servo alarm is generated or
control is lost (equivalent to normal power OFF operation) regardless of
the parameter setting.

e  When an insufficient voltage alarm (A.41) occurs during power loss
with a large servomotor load.

e Loss of the control power supply is equivalent to normal power
OFF operation, thus control is lost.

In power loss detection, the status of the main circuit power supply is
detected and OFF status is ignored so that the servomotor’s operation
will continue if motor power turns back ON within the time set at user

constant Pn509.
Power loss
Power supply
wltage l
— < t OFF
>
1. Pn509 setting t > t OFF l—lq Time
2. Pn509 setting t <t OFF Fof |
I
For1. ||
Servo ON |
For2. Seno ON Seno OFF
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5.6. Selecting a Regenerative Resistor

When the servomotor operates in Generator mode, power is returned to the
servo amplifier side. This is called regenerative power. The regenerative
power is absorbed by charging the smoothing capacitor, but when the
capacitor’s charging limit is exceeded, the regenerative power is then reduced
by the regenerative resistor.

The servomotor is driven in regeneration (generator) mode in the following
conditions:

e While decelerating to a stop during acceleration/deceleration
operation.

e With a load on the vertical axis.

¢ During continuous operation with the servomotor driven from the load
side (negative load).

The capacity of the servo amplifier’s built-in regenerative resistor is designed
for short-term operation only, such as the deceleration stop period. Operation
under a negative load is not possible.

If the regenerative power exceeds the processing capacity of the servo
amplifier, install an external regenerative resistor. The following table shows
the examples of specifications for servo amplifier’s built-in resistor and the
amount of regenerative power (average values) that it can process.

Built-in Resistor Reg:gzzartive Minimum
Specifications
Applicable Servo Amplifiers P Processed by lec;;vtzgfe
Resistance| Capacity Built-in Q)
Q) w) Resistor* (W)
Single-phase XD-P3-7 10 -04-~ - _ - 40
200V
XD-08-** 50 60 12
Three-phase | yn o0DE to -30DE 45 140 28 44
400V

Note: The amount of regenerative power (average value) that can be processed is rated at 20% of the capacity of
the servo amplifier’s built-in regenerative resistor.

When installing an external regenerative resistor, make sure that the
resistance is the same as that of the servo amplifier’s built-in resistor. If you
combine multiple small-capacity regenerative resistors to increase the
regenerative resistor capacity (W), select 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.

5-72



XtraDrive User Manual

Chapter 5: Parameter Settings and Functions

5.6.1. External Regenerative Resistor
When installing an external regenerative resistor, a parameter setting
must be changed as shown below.
Parameter Signal Setting (x 10W) Description
PNn600 Regenerative Setting Range: 0 to maximum Speed/Torque Control,

Resistor Capacity

Default Setting: 0

Position Control

The default setting of “0” in the above table is the set value when the
servo amplifier’s built-in resistor is used or when a servo amplifier
without a built-in resistor is used.

When installing an external regenerative resistor, set the regenerative

resistor’s capacity (W).

Example: When the external regenerative resistor’s actual consumable capacity is 100W, set the parameter to
“10” (10 x 10OW = 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 switches is recommended as a safety precaution.

Connecting Regenerative Resistors

The method for connecting regenerative resistors is as follows.

Disconnect the wire between the servo amplifier’s B2 and B3 terminals
and connect an external regenerative resistor between the B1 and B2

terminals.

XraDrive

B1
B2
B3

Regenerative resistor
1

—

A 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 resistor requirements using the calculation
method shown below.

Servo Amplifiers with a 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.

Voltage

Regenerative Energy
that Can Be Processed Comments
(Joules)

Applicable Servo
Amplifiers

200V

XD-P3-, -P5- 18.5 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
equation:

2
LY SN
12566

Where: J=Jy+ L
Ju: Servomotor rotor inertia (kg'm?) (0z-in‘s®)
J.: Motor axis conversion load inertia (kg'm?) (oz-in-s?)

Nwm: Rotation speed of the servomotor (rpm)

Servo Amplifier Capacity of 0.8 to 3.0kW

Servomotors with a capacity of S00W to SkW have built-in regenerative
resistors. The allowable frequencies for just the servomotor during
acceleration/deceleration operation, in the run cycle from 0 =
maximum rotation speed = 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.
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Series Allowable Frequencies in Regeneration Mode (r/min)
Voltage Capacity
S 03 05 08 09 10 13 | 15 | 20 30
ymbol
SGMAH — — 89 | — — — | =1 =1 =
SGMPH — — 29 [ — — — 17 ] = —
200V SGMGH-

OACA 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

Speed reference

Servomotor rotation speed

Servomotor—generated torque

Allowable frequency =

Operating Conditions for Allowable Regenerative
Frequency Calculation

Load inertic = O (motor only)

0 >

|
‘ - — «— Maximum rotation speed

—»> t

! | ‘
Regeneration 'mode !

T
|
’/ - - - —-I- —— Maximum cycle
|
| | > t
—- «— 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
Allowable frequency for servomotor only < ( Max. rotation speed ] Cycles

(1+n) Rotation speed used Minute

Where: n=Ji/Iu

JL: Motor axis conversion load inertia [oz-in-s’ (kg-mz)]

Jum: Servomotor rotary inertia [0z-in's® (kg-mz)]
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Rotation speed

Motor torque

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

|
|
O |
|
|
|

TLI

Load torque

h

torque

\ Regenerative

v

Calculation Procedure

The procedure for calculating the capacity is as follows:

Units .
Step Procedure [in. (mm)] Equation
2
Es= [Joules] = [J]= Es= M
] Find the rotational energy [ oz:ins? (kg'm?s?)] 182
of the servo system (Es). = Ju=J Where: Num = Motor speed
Nm= rpm JL = Load Inertia
Jm = Motor Inertia
Find the energy consumed | 1. = 0z:in (N-m) n
by load system loss (EL) EL = Joules =J EL= — (Nuxtwxtp)
2 . : — 60
during the deceleration Nm = rpm
period (tp). to=s ‘Where: 1. = Motor torque
o . . Em = ( Value from the
Calculate the energy lost tP = s = deceleration stopping “Servomotor Winding
3 (Em) from servomotor time . ”
S ; _ _ Resistance Loss” graph below)
winding resistance. Em = Joules = J % 1o
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 - _
5 | by the regenerative resistor EK _I ES__JEL =B =Ec= Ex=Es — (EL+Ew+Ec)
(Ex). oules =
Calculate the required Wk =W W = _EK
6 regenerative resistor Ek = Joules = J K 02xT
capacity (Wk). T=s Where: T = Time
Note: The “0.2” in the equation for calculating WK 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 (Wwx) 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 E; = 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 the regenerative resistor.

e Energy for continuous regeneration mode operation period: Eg
(joules)
e Energy consumed by regenerative resistor: Ex=Es- (EL+ Em+ Ec) + Eg
e Required capacity of regenerative resistor: Wk = Ex/ (0.2 - T)
Here, Eg= (211:/60) NmGX 16 - tg
e 1g: Servomotor’s generated torque [0z:in (N'm)] in continuous
regeneration mode operation period.
e Nyma: Servomotor rotation speed (rpm) for same operation period as

above.
e tg: 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.

e XtraDrive for 200V motor

120

XtraDrive
100 X0

>
>
e
v 80 OT to Of
2 08
E 60 ;
) P3,|P5
[72]
2 40 o
\ T~
(J) ||
20 fF——| A S
T
0
180 200 220 240 260

AC input power supply voltage (Vrms)

e XtraDrive for 400V motor

140 XtraDrive
3 120 D-
S 100 20
Z 10
L 80
05
§ 60 4
= —
o \\
a8 40 = —
< | |
I —— | | —
ON D e S . —
0
320 360 400 440 480 520

AC input power supply voltage (Vrms)
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5.7. Absolute Encoders

If a motor with an absolute encoder is used, a system to detect the absolute
position can be formed in the host controller. Consequently, automatic
operation can be performed without zero return operation immediately after

the power is turned ON.

Motor SGMOH-OO0O108---With 16-bit absolute encoder
SGMOH-OO0O208---With 17-bit absolute encoder

Absolute encoder

_ Aways detects Origin pXurn operation
absolute position. 9/ P ‘

A WARNING

following table.

e When using the “Infinite Length Positioning System” be sure to take into account the changes
made in the continuous counting method when limits are exceeded, as compared in the

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.

Absolute Encoder Output Range
T of Multi-turn When the Output Range Exceeds the Limit:
ype Data
When the upper limit (+99999) is exceeded in
. . positive direction, the counter displays 00000 and

S;)genqg)_ ca%r:jv1egflt§?al -99999 to begins counting up again.

encoder +99999 When the lower limit (-99999) is exceeded in
negative direction, the counter displays 00000 and
begins counting down again.
When the upper limit (+32767) is exceeded in
positive direction, the counter changes polarity
(-32767) and begins counting up (toward zero and

XtraDrive Series -32768 to beyond).

16- and 17-bit encoder | +32767 When the lower limit (-32767) is exceeded in
negative direction, the counter changes polarity
(+32767) and begins counting down (toward zero
and beyond).

Note: After the limit has been changed in the multi-turn limit 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 this alarm. For more information see: 5.7.2 Configuring an
Absolute Encoder, and 9.2.1 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
Loy CN CN2
%—;@/ ., :
7406 i 2 2 :
B oV BAT : 21 3 | BAT(+).
+ T T
Battery = IBATO . IP: I 22 4 I BAT(—): ij
s 33 o
So/d e 34
p/down o
counter m gg 2
co .
X 19
Clear 20
48
49
1
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 470Q
u SEN Signals
Host controller XtraDrive
VT SEN  CN1-4) 1000
A TmA
pprox. Im
7406 or at high level A T”*F
equivalent 477 OSEN CNT—7 47
oV oV

PNP is recommended for transistors.

Signal Levels
High level: 4.0V min.; Low level: 0.8V max.

e Wait at least three seconds after turning ON the power before
raising the SEN signal to high level.

e When the SEN signal is changed from low level to high level, the
multi-turn data and initial incremental pulses are transmitted.

e The motor cannot be operated until these operations are completed,
regardless of the status of the 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 least 1.3 seconds before turning it ON and OFF.

ol = hi oFf [on
SEN signal | ON = high lewel
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 application with the following parameter.

Parameter Signal Setting Control Mode
. . Speed/Torque
Pn002.2 Absc_)lutg Encoder Setting Ran_ge..O or1 Control, Position
Application Default Setting: 0 Control

Either “0” or “1” in the following table must be set in order to enable

the absolute encoder.

Pn002.2 Setting Result

0 Uses the absolute encoder as an absolute encoder.

Uses the absolute encoder as an incremental encoder.

1

The following parameter is used to periodically clear the encoder’s
counter (return the setting to 0) after a designated ratio of motor to load
axis revolutions. This function is called the multi-turn limit.

Note: The term Multi-turn Limit refers to the highest number of rotations the encoder’s counter 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

When Pn205 is set to the default (65535), multi-turn data varies in

the range of —32768 to +32767.
With any other Pn205 value entered, data varies from 0 to the set

value.
Note: To activate reassignment of this value, the user must first enter the change to the parameter, and then

cycle (turn OFF and then turn ON) the power.

Since the encoder’s multi-turn 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
ALO1 ALO2 ALO3

Description

o X o Encoder multi-turn limit value does not
match with that of the servo amplifier.

A.CC

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 using the hand-held digital operator or
the servo amplifier panel operator.

Note: The multi-turn limit setting is enabled only during the multi-turn limit value mismatch alarm. Cycle the
power after performing this operation.

A WARNING

Connect the ground terminal to a class-3 ground (100€2 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:

e When starting the machine for the first time.
e When an encoder backup alarm is generated.

e When the encoder loses power, often because of cable
disconnection.

The setup operation can be performed by using personal computer
monitor software.

The setup operation procedure shown here uses the digital operator. For
more details, refer to Chapter 7: Using the Panel Operator.

1. Press the MODE/SET key to select the Auxiliary Function mode.

— rnri
N ] L [

2. Press the Up Arrow A or Down Arrow V¥ key to select the
parameter Fn008.
=1
[}

—
1 —

"
—

[ _r
(: |

3. Press the DATA/SHIFT key, holding it down for at least one
second. The following display will appear.

S [
U—'l_:l_ L J
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4. Press the Up Arrow A key, holding it down until “PGCLS5” is
displayed. If an erroneous key entry is made, “nO_OP” will flash for
one second, and the display will return to the Auxiliary Function
mode. In that case, go back to step 3 above and perform the
operation again.

l Up Cursor key

G

I

|
_

I

)

Up

}

Cursor key

[I:I

I

]

|
L

When a mistaken key entry is made

&

I
I

I
I

I’-IJ Flashes for one second

I

-—

"

—

Il

I:J Returns to Auxiliary Function mode

5. When “PGCL5” is displayed, press the MODE/SET key. The
display will change as follows, and the absolute encoder’s multi-turn
data will be cleared.

(

I ’— I:Iashesclj‘or
l__l I:’ I_I I:) second.

Il

G

I

—

5

|
L

6. Press the DATA/SHIFT key to return to the Auxiliary Function
mode.

F

L

"1
[

"
§§I

]
:J

This completes the absolute encoder’s setup operation. Cycle the power
to the servo amplifier.

Note: If the following absolute encoder alarms are displayed, the alarms must be cleared using the method
described above for the setup operation. They cannot be cleared by the servo amplifier’s alarm reset
(/ARM-RST) input signal.

Encoder backup alarm (A.81)
Encoder check sum alarm (A.82)

In addition, if a monitoring alarm is generated in the encoder, the alarm must be cleared by turning OFF

the power.
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[ | Multi-turn Setup
1. Press the MODE/SET key to select the Auxiliary Function mode.

— rnri
I

2. Press the Up Arrow A or Down Arrow V¥ key to select the
parameter Fn013.

GEREEE

3. Press the DATA/SHIFT key. The following display will appear.

— —

—

GEEEAR

4. Press the MODE/SET key. The display will change as follows, and
the absolute encoder’s multi-turn limit setting operation will be
performed.

I _ [— | Flashes for —l I~ I:
[ I_II_I[jI_J1second. _’[I I
5. Press the DATA/SHIFT key to return to the Auxiliary Function

mode.
R
I U U R

This completes the absolute encoder’s multi-turn limit setting operation.
Cycle the power to the servo amplifier.

I
L

A WARNING

¢ The multi-turn limit value should be changed only for special applications.
Changing it inappropriately or unintentionally can be dangerous.

o If the Multi-turn Limit Value Disagreement Alarm occurs, check the setting of parameter
Pn205 in the servo amplifier to be sure that it is correct. If Fn013 is executed when an
incorrect value is set in Pn205, that same incorrect value will be set in the encoder. There
will not be an additional alarm, even if an incorrect value is set, but incorrect positions
will be detected.

This results in a potentially dangerous situation where the machine will move to an unexpected
position.

5-83



XtraDrive User Manual

Chapter 5:

Parameter Settings and Functions

5.7.4.

Absolute Encoder Reception Sequence

This section describes the sequence in which the servo amplifier
receives data from the absolute encoder and transmits it to the host

device. Be sure you understand this section
device.

Outline of Absolute Signals

when designing the host

The absolute encoder’s outputs are PAO, PBO, PCO, and PSO signals

as shown below.

XtraDrive
— PAO
PS Serial data —= Dividing
‘7 t
@ pulse conversion ?Prr?;‘m) ::@
| PCO
Data—= data PSSO
conversion .
Signal Status Contents
Initial State IS(_arle}lldata L oul
PAO nitial incremental pulse
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

Serial data: Indicates how many turns the motor shaft has made

from the reference position (position specified at setup).

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 2500rpm (for
pulse is at the default setting).

Reference position (setup)

Coordinate value

16 bits when the dividing

Current position

—1 0 +1

+1 +2

Value M

2 v

+3

+3

JEU. e e
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|
SEN signal
PAO
FBO
PSO

The final absolute data Py can be found by using the following

formulas:

Forward rotation
mode:

Pe=MxR + Pg
PM=PE-PS

Reverse rotation
mode:
(Pn0000.0 = 1)

PE='(MXR)+PO

PM=PE-P3

Where:

Pr = The current value read by the encoder.

M = The multi-turn data (rotation 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).

Py = The current value required for the user’s system.

R = The number of pulses per encoder revolution.

(Pulse count after dividing by the value of Pn201)

Absolute Encoder Transmission Sequence
1. Set the SEN signal at high level.

2. After 100ms, set the system to serial data reception-waiting-state.
Clear the incremental pulse up/down counter to zero.

3. Receive eight bytes of serial data.

4. The system enters a normal incremental operation state
approximately 50ms after the last serial data is received.

Rotation count

Initial incremental pulses
data P

serial

= Incremental pulses

............ RIS

TTTTTTTITS

RSB
s

=
X
3

o
2% %
R —E
55

5
ey
RIS
RIS
RIS
s

2 Incremental

s
%
355
55

35
35

0%
%
%
%
o
%
oo
5

I
35

B2
0%
5
S
s

158X

Initial pulses

=
%
o0t
%
X
oo
5
IR
R
3
%
3
S0l
S

Undefined \%2 © Rotation count seridl
777777777 " 'max|60ms min.
> 90ms typ
50ms | 260ms max. 1 to 3ms
ol el el

<

Tpprox, WSmT ";5ms Ma;‘
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[ | Detailed Signal Specifications

PAO Serial Data Specifications

The number of revolutions is output 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 P o "0” to 97 "CR”

R B B B B B B B

0000010101
-
T Data TLStop bit

Start bit Even parity

Note:
1. Datais “P+00000” (CR) or “P-00000” (CR) when the number of revolutions is zero.
2. The revolution range is “+32767” to “-32768.” When this range is exceeded, the data changes from
“+32767” to “-32768” or from “-32768” to “+32767”

PSO Serial Data Specifications

The number of revolutions and the absolute position within one
revolution are always output in five and seven digits, respectively. 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”

RN \ / -

000001010 1
A
Data TLStop 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 forward rotation. (Not valid in reverse rotation mode).
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Incremental Pulses and Origin Pulses

Just as with normal incremental pulses, initial incremental pulses which
provide absolute data are first divided by the frequency divider inside
the servo amplifier and then output.

Forward rotation Reverse rotation
Phase A ‘ Phase A ;
PhOSe B m Ph@se BJ—\_i_'—;—\—,i
Phase C o Phase C o
—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 number of output 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 number of output pulses per revolution. Set this
value according to the reference unit of the machine or controller to be
used.

The setting range varies according to the encoder used.

Qutput Terminals
PAO(CN1—=33)

XtraDri

rornve /PAO(CN1—34)
Servomotor PBO(CN1—-35)
Encoder /PBO(CN1—36)

@ PS Divider %»
Qutput

Setling 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 through PAO outputs to the host device as
serial data.

Alarm Contents Output Example

SEN Signal "H" Error detection "
v 4’

Absolute encoder backup
Cue a1
Digital Operator Display . 1 [ (] I]
alarm o=

PAO Serial Data —I_l—l_l—,_l— ALM81

Incremental pulses

Note: Refer to 9.2.3 Alarm Display Table for a table of alarm contents
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5.8. AB Encoders

The XtraDrive supports both square wave (A quad B) and serial (Yaskawa’s
standard) encoder types. Yaskawa serial encoders are automatically detected
by the XtraDrive and require no additional settings (please refer to chapter 5.7
for detailed information). In applications where standard A quad B encoders
are used, certain parameters related to the motor and characteristics must be
set manually. The following parameters should 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 related to the motor electro-mechanical
characteristics that cannot be set by the user. Contact the manufacturer in
order to get a setup file containing these parameters.

First set the AB encoder by Pn190.2 to 1.

Pn190.2 Setting Results
Yaskawa Serial Encoder
1 AB Encoder

Set Pn190.0 according to the following table:

Pn190.0 Setting Results
Yaskawa AB model SGM
1 Yaskawa AB model SGMP

Other motor brand with A quad B encoder

Absolute/Incremental encoder. Set the following parameter to choose
between an absolute encoder and an incremental encoder.

Pn190.1 Setting Results

Incremental Encoder

1 Yaskawa absolute A quad B encoder

To use the absolute encoder properly you will need a battery that will power
the encoder memory to keep its position.

C-pulse — Set the following parameter to choose between motor with and
without C-pulse.

Pn190.3 Setting Results
C-pulse used
1 C-pulse not used

Set the resolution of AB encoder in Pn192. Note that the value in Pn192
should be set as the physical (optical) resolution, excluding the x4
multiplication done by the driver internally.

Parameter Setting [pulses/rev] Signal

Pn192 Setting range 500-8000

Default setting: 2048 Pulse number of AB encoder

For example, for applications using A quad B encoder with 13-bit resolution,
Pn192 should be set to 2048.
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Set the difference between C-pulse and original (U-phase) in parameter

Pn193.
Parameter Setting [0.1 degree] Signal
Pn193 Setting range 0-3599 Difference between C-pulse and
Default setting: 0 original (U-phase).

Set the direction of electrical phase. This parameter used to find the electrical
phase in the AB encoder (other than Yaskawa); if you don’t know the
direction, just set unknown direction and XtraDrive will find it automatically.

Pn191.0 Setting Results
Unknown direction
1 Uvw
uwyv

As mentioned before, the new parameter settings become active only after
the driver has been restarted.
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5.9. Configuration of Serial Commands for AB Encoders

5.9.1.

Position Control

5.9.1.1. Defining User Units for Motion Profiles

XtraDrive’s built-in programming capability enables the user to define
various motion profiles without the need for an external motion
controller. Having first defined the relationship between the actual
encoder resolution and the units employed, the user uses units such as
radians, millimeters, etc. to write motion commands. These user units
(aka Engineering Units) are automatically converted by XtraDrive to
encoder units.

Each user unit is comprised of three different 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 to convert position units from
[Encoder counts] to [User units]:

Parameter Setting g::::g Signal
Pn2B0 Setting range 1-65535 1 Position units ratio numerator
Pn2B1 | Setting range 0-16383 0 Z?;Eigﬂsﬂ?its ratio numerator
Pn2B2 Setting range 1-65535 1 Position units ratio denominator
Pn2B3 | Setting range 0-16383 0 ;?gs:figﬂsﬂ')‘its ratio denominator

Position user units are calculated according to the formula:

Position units ratio numerator

1 [User Pasition Unit]=U [counts]= ———————— :
Position unitsratio denomin ator

U — The number of encoder counts in each user position unit.
The number need not be an integer.

The maximum value of numerator (Pn2B0) or denominator (Pn2B2) is
65535. In cases where greater values are required, it is possible to use
parameters Pn2B1 and Pn2B3 for storing the high bits of numerator and
denominator, respectively, according to the following formula:

High Bits=HB=Integer part of
g e p 65536

Low Bits=N-HB-65536

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 131072 [counts] per revolution.

360 [degree] = 3600 [0.1 degree]

131072 Position units ratio numerator

1[0.1 degree]= [ counts] = —— : i :
Position unitsratio denomin ator

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 =
- Reduction 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 to convert speed units from [encoder
counts/msec] to [user speed units]:

Parameter Setting Defa_ult Signal
Setting

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:

U [counts]

1[User speed unit] = { T[ ]
ms

~ LSpeed units ratio denominator

:| _ [ Speed units ratio numerator

]

U — number of encoder counts in one speed unit.

T — time of speed units in ms.

The maximum value of numerator (Pn2B4) or denominator (Pn2B6) is
65535. In cases where greater values are required, it is possible to use
parameters Pn2B5 and Pn2B7 for storing the high bits of numerator and
denominator, respectively, according to the following formula:

HighBit = HB = Integer partof

65535
LowBits = N — HB @ 65536, 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 131072[counts] per revolution.

U=131072
1[minute]=60000[ms]

T=60000

U Counts 13 1072 Counts eed units ratio numerator
l[rpm] - [ ] = [ ] = [S?)];eddunit: ratito denominatltor]
T[ms] 60000[ ms]

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 =
- Reduction 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/(10msec)?] to [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:

1[User acceleration unit] = =

U[counts] { Acceleration ratio numerator }
T?[(10*ms)*]

Acceleration ratio denominator

where:
U - represents the number of encoder counts in one acceleration unit.

T - represents the time of acceleration unit in (10*ms)
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The maximum value of numerator (Pn2B8) or denominator (Pn2BA) is
65535. In cases where greater values are required, it is possible to use
parameters Pn2B9 and Pn2BB for storing the high bits of numerator
and denominator respectively< according to the following formula:

High Bits= HB = Integer part of

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/sec’:

17-bit encoder produces 131072[counts] per revolution.

One revolution =2 7 [rad]

U=131072/2
1 [s*] = 1000000[ms*] = 10000 [10*ms]*
T = 10000

1[rad/sec’] =

_U[counts] _ Ufcounts] 131072 131072 _ [ Acceleration units ratio numerator

T?[ms]

T’[ms]  2m *#10000 62832

Acceleration units ratio denominator

|

Example:

Without reduction of the fraction:

High Bits = HB = Integer part of 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 Motion Profile Parameters

When using position control with serial commands, the user downloads
the movements from the host using the XtraWare software (see Section
4.3, Programming the XtraDrive in the XtraWare User’s Manual).
XtraDrive has variables that define the motion profile. Initially the
defaults of the Motion Profile Parameters 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 are long and are therefore stored in two
parameters: the high bit parameter contains the integer part of the value
divided by 65536, and the low bit parameter contains the remainder
from this calculation.
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5.9.1.6. Profile Speed (Pn2A2, Pn2A3)

These parameters are used to define the default value of the profile
speed variable. This variable is used to reach a target within a minimum
period of time (set the time of movement to —1). The driver accelerates
until it reaches this profile speed.

Parameter Setting Units Defa!ult Signal
Setting
. Work speed
Pn2A2 Setting range 0-65535 User Speed 0 default
. User Work speed
Pn2A3 Setting range 0-256 Speed*65536 0 default

For example, for a profile speed of 200000 [Speed units], set the
following parameters:

e Pn2A3 = integer part of 200000 / 65536 =3

e Pn2A2=200000 -3 * 65536 = 3392

5.9.1.7. Profile Acceleration (Pn2A4, Pn2A5)

These parameters are used to define the default value of the profile
acceleration variable. This variable is used 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: 0 Work acceleration default
[User Acceleration units*65536]

For example, for a profile acceleration of 200000 [Acceleration units],
set the following parameters:

e Pn2A4 = integer part of 200000/65536 =3
e Pn2A5=200000—3*65536 = 3392

5.9.1.8. Jerk Smoothing Time (Pn2A6)

This parameter is used to define the default 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 average filter on the command pattern. For
example, if the command pattern is a trapeze, 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

5.9.1.9. Quick Stop Deceleration (Pn2AS8, Pn2A9)

These parameters are used to define the deceleration of the motor when
a STOP command is issued.
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5.9.2.

Parameter Setting Signal
Setting range 0-65535 . .
Pn2A8 Default setting: 65535 Deceleration of motor in
[User Acceleration units]
Setting range 0-256 . .
Pn2A9 Default setting: 256 CD:SC:';’{?%”;";?;&’;;” .
[User Acceleration units*65536]

For example, for a deceleration of 200000 [ Acceleration units], set the
following parameters:

e Pn2AS8 = integer part of 200000/65536 = 3

e Pn2A9=200000—3*65536 =3392

5.9.1.10. Motion End Window (Pn2C0)

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 command is finished and the position error (in
user units) will be smaller than the value of this variable.

Setting .
Parameter [User position units] Signal
Pn2CO Setting range:0-250 Default setting:10 | Motion end window default

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 command, the 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 ZERO POSITION) to write the value
of the encoder into the following parameters: Pn2C2 and Pn2C3.
It takes two parameters to save a 32-bit encoder’s value. After this
command, the motor position at home position will be zero. The
absolute encoder uses the value of the parameters as the offset to
home position. If you are using an incremental 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 ways: either by a limit switch or by an
obstacle (hard home). Hard home is found if two conditions are valid: if
motor speed dropped below a certain value (Pn2C5) and if torque raised
to a certain limit as specified in HARD HOME command variable
(refer to the XtraWare User’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:
e Input for this limit switch by Pn2C7.0

Pn2C7.0 Setting

Results (Limit Switch Input)

SI0 (CN1-40) (default)

SI1 (CN1-41)

SI2 (CN1-42)

SI3 (CN1-43)

Sl4 (CN1-44)

SI5 (CN1-45)

OB W|IN[=|O

SI6 (CN1-46)

7-F

Home failure

e Polarity of the limit switch by Pn2C7.1

Pn2C7.1 Setting Results (Limit Switch Polarity)
0 Normally closed (0 V logic)
1 Normally open
2 Home failure (default)
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5.9.4. Digital /O
In addition to the digital input parameters PnS0A — Pn50D, there are
more inputs for serial commands, Pn2D0 and Pn2D1 that work in the
same way and can be related in the program.

Parameter Results
Pn2D0.0 Input 1
Pn2D0.2 Input 2
Pn2D0.3 Input 3
Pn2D0.4 Input 4
Pn2D0.0 tq Pn2D0.3 Results (Event Input From)
Setting
0 SI0 (CN1-40)
1 SI1 (CN1-41)
2 SI2 (CN1-42)
3 SI3 (CN1-43)
4 Sl4 (CN1-44)
5 SI5 (CN1-45)
6 SI6 (CN1-46)
7 Set signal always ON
8 Set signal always OFF (default)
You can define Emergency input to set servo OFF. Just define in
parameter Pn2D1.0 the input for this emergency.
Pn2D1.0 Setting Results (Emergency Input)
0 SI0 (CN1-40)
1 S (CN1-41)
2 SI2 (CN1-42)
3 SI3 (CN1-43)
4 Sl4 (CN1-44)
5 SI5 (CN1-45)
6 SI6 (CN1-46)
7 Set Emergency always OFF
8 Set Emergency always ON (default)
Note:  In case of Pn2D1.0=8 you cannot set servo ON, because Emergency is always ON.

In addition to digital output parameters PnSOE — Pn50F, there are more
outputs for serial commands defined in Pn2D2 that work in the same

way and can be related in the program.

Parameter Results
Pn2D2.0 COIN signal
Pn2D2.1 Output 1
Pn2D2.2 Output 2
Pn2D2.3 Output 3

Pn2D2.0 is defined as the position complete output signal in serial
command (Position Control). It indicates when the motor has reached
the target position.

Pn2D2.SOe:;)in|;n2D2.3 Results (Output From)
0 Disable (default)
1 SO1 (CN1-25,26)
2 SO2 (CN1-27,28)
3 S03 (CN1-29,30)
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5.9.5.

Auto Tuning

For the auto tuning procedure refer to the XtraWare User Manual. Auto
Tuning is performed by moving forward and reverse, while parameters
are being tuned. The following parameters define 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 o . :
[% of maximum auto tuning movements.
speed]
. Define the time of acceleration
Pn2CA gzg;% ;aer:tgi’r? 0'518 ([)reis] to reach the maximum speed
9 of the movement. (t5)
. Define the plateau time (time
Pn2CB Setting range (_)'1000 of constant speed) of auto
Default setting: 50 [ms] ;
tuning movement. (t3)

Speed of auto tuning

movements 4
%

Max.speed

13

Pn2C9

13

| BN

-Pn2C

1)

t

5.10. Auto Running a User Program

After downloading a user program to the driver, it is possible to run it
automatically every time the driver turns 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.

(auto run disabled)

Parameter Setting Results
Setting range: 0 to 99 Starts user program automatically at
Pn2CC Default setting: 0 settled label when turning ON

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.........ccoveeiiiriiiieseee s 6-2
6.2.  Analog Input or Contact Input Velocity Control ..........cccceveeeveeneecieseenne. 6-3
6.2.1. Principle and Block Diagram of the Velocity Contral....................... 6-3
6.2.2.  Parameters of the Velocity Control..........ccceecvvveevieeiesie e 6-4
6.2.3.  Setting the INPULt GaIN ........ccooiiiiieeee s 6-4
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6.2.7.  Adjusting Speed LOOP GaiN......cccceieriireenieieseesee e 6-8
6.2.8.  Setting the Torque Reference Filter Time Constant ..........ccccccveeeee. 6-9
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6.1. Selection of Control Mode

The XtraDrive servo amplifier offers speed control, position control, torque
control, and the other control 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 Contrql Method Default Setting: 0 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)
5 Contact Input Speed Control Selection (Contact Reference) «» Position Control
(Pulse Train Reference)
6 Contact Input Speed Control Selection (Contact Reference) <> Torque Control
(Analog Reference)
7 Position Control (Pulse Train Reference) <> Speed Control (Analog Reference)
8 Position Control (Pulse Train Reference) «<» Torque Control (Analog Reference)
9 Torque Control (Analog Reference) «<» Speed Control (Analog Reference)
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 in order to ensure a stable and smooth
operation.

Adjustment of Speed Control using Analog Input or Contact Input is
described below in section 6.2, for setting cases of Pn000.1=0, 3,5,6,7,9
and A.

Adjustment for Position Control or NCT Velocity Control is described below
in section 6.3, for setting cases of Pn000.1=5, 7, 8, B, C and D.
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6.2. Analog Input or Contact I nput Velocity Control

This section provides technical information for operation of servomotorsin
Velocity Control mode with Analog Input.

The Identical Control principleisapplied in case of Contact Input or Analog
Input. In case of Contact Input, the velocity command value is retrieved from
one of the predefined values, according to the Contact Input setting.

Instructions and descriptions referring to Analog Input in the following
sections also apply to Contact Inpui.

6.2.1. Principle and Block Diagram of the Velocity Control
Offset Compensation
Input Gain Contact Input Predefined Speed
Analog Input
> Command
Speed Command ﬂ Smoothing
Speed Loop Gains
Internal Speed .
Commansdp ’@ » K (1+UT;S) [ NotchFilter |- lﬁﬁ\tl\érpass
A
Current VK Torque
Command B Command
L Current Controller H1+——
Motor
S T -
T Encoder

The Velocity Command isfirst processed in order to smooth the
operation. The resulting Internal Speed Command is then compared
with the actual speed of the motor. The difference is then amplified and
filtered to produce a Torgue and Current command for the Current
Controller.
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6.2.2.

6.2.3.

Parameters of the Velocity Control
The following parameters are related to Velocity Control:
Pn305 -> Soft Start Acceleration time
Pn306 -> Soft Stop Deceleration time
Pn103 -> InertiaRatio
Pn300 - Speed Reference Input gain
Pn100 -> Speed Loop Gain
Pn101 - Speed Loop Integral Time constant
Pnd01 - Torque Reference Filter Time Constant
Pn408.0 - Notch Filter activation
Pn409 - Notch Filter Frequency
Pn40A - Notch Filter Width

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 10V olt input will
produce a speed command slightly superior to the maximum allowable
speed of the system.

The units of that parameter are (0.01Volt)/(Rated Speed)

Example: With the default setting 600,

6Volt input will result in a rated speed command.
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6.24. Adjusting Offset

The servo system does not operate smoothly if reference voltage from
the host controller or external equipment has a reference offset value
closeto OV. In that case, adjust the reference offset value to OV.

u Reference Voltage Offset from Host Controller or
External Circuitry

Offset e
R?Ierence L \FIQOQTIgr%nce v Make offset
wotage g R adjustment with
Offset adjustment S the XtraDrive

/ >

'0
Reference speed R Reference speed
or torque s or torque

[ | Refer ence Offset Adjustment
The following two methods are provided to reset the reference offset
valueto OV.

o Reference offset automatic adjustment
e Reference offset manual adjustment

If aposition loop isformed in the host controller, be sure to make a
manual offset adjustment and no automatic reference offset adjustment.

Refer to the following sectionsin Chapter 7 Using the Panel Operator
for adetailed description of reference 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. Usingthe Soft Start Function
The soft start function adjusts progressive speed reference input inside
the servo amplifier so that acceleration and decel eration can be as
constant as possible. To use this function, set the following parameters.
Parameter Signal Setting Description
(ms)
. . Setting Range: 0 to 10000
Pn305 Soft Start Acceleration Time Default Setting: 0 Speed Control
Pn306 Soft Start Deceleration Time Setting Range: 0 to 10000 Speed Control

Default Setting: 0

In the servo amplifier, a speed reference is smoothed by the acceleration
or deceleration value set in Pn305 or Pn306 to provide speed control.

The soft start function enables smooth speed control when non-
progressive speed references are input or when contact input speed
control is used.

Set both Pn305 and Pn306 to “0” for normal speed control, i.e when the
speed reference does not need to be smoothed.

Set these parameters as follows:

e Pn305: Thetime interval from the time the motor starts until the
maximum speed is reached.

e Pn306: Thetimeinterval from the time the motor is operating at the
maximum speed until it stops.

Speed reference _ITl_

. Soft start
L Maximum speed
XraDrive's internal
speed reference «—» Pn305: Set this time interval.

Pn306: Set this time intenal. <>
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6.2.6.

Load Inertia Setting

In order to use values of Loop Gainsthat are closely related to the
characteristics of your system, loop gains are normalized in Hertz. This
normalization of parametersis done according to the assumed inertia of
the system.

Y ou should do arough 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 Load Inertia(J, )
Servomotor Rotor Inertia (J,,)

Pn103 = 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 calculate the Load Inertial ratio for
different mechanical systems:

Casel Loadisacylinder directly mounted or coupled to the motor axis:

p isthe density of the load material[kg/m"3].

L isthelength

D isthe diameter of the load [m].
Case2_ Load isdriven through a gear with ratio N:
Equivalent load on motor is:

Case 3: Load isamassdriven by a ball screw having pitch:

Joad, > Kgm? , M > Kg, Pitch > meter/radian

Other Cases: Make your own rough load inertia evaluations.

Estimation of Equivalent Load ( Ji,u4)

4
32

Jloadzfrxpxlxd

Jioad = J
/iy

Jioad = M X Pitch’® + Jscrew+Jcoupling
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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 adjustment of 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 isto maintain the Speed Error, i.e. the
difference between Internal Speed Command and Actual Speed, as
small as possible.

Thisis obtained by raising the Speed Loop Gain Kv (Pn100) and the
Speed Loop Integration time Ti(Pn101).

However, if Kv istoo high, or Ti istoo small, oscillations may occur.
Usually, atoo high Kv will produce high frequency oscillations, while a
too small Ti will produce lower frequency oscillations.

Parameter

Signal Setting Application

Pn100

. Setting Range: 1 to 2000Hz Speed/Torque
Speed Loop Gain (Kv) Default Setting: 40Hz Control

Pn101

Speed Loop Integral | Setting Range: 15 to 51200 x 0.01ms | Speed/Torque
Time Constant (T Default Setting: 2000 x 0.01ms Control

Tuning can be done by observing the load and listening to the acoustic
noise of the eventual vibrations. For more precise tuning, you may
monitor the velocity error using an oscilloscope and the analog
monitoring outputs provided by the XtraDrive. Refer to Section 6.4

The tuning procedure is as follows:

1. Start with aTi at maximum value and alow value of Kv, so that
system will be stable upon Servo Enabling.

2. Enablethe Servo, then progressively rise the value of Kv, until
oscillations or overshoots are observed.

3. Decrease Kv by about 10 to 20%.

Decrease Ti until lower frequency oscillations or overshoots are
observed, then raise Ti back by about 20%

In the particular case where position control isdonein a host
system and outputs an Analog command for feedback:

It is possible to increase input gain in order 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 are optimally 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 Tor que Reference Filter Time Constant

If there is machine vibration, which may be caused by the servo drive,
try adjusting the filter time constant in Pn401. This may stop the
vibration.

Parameter

Signal

Setting
(x 0.01ms)

Application

Pn401

Torque Reference
Filter Time Constant

Setting Range: 0 to 65535
Default Setting: 100

Speed/Torque Control,
Position Control

The constant above is the filter time constant of the torque reference to
be set in the servo amplifier. The smaller the value, the faster the speed
control response will be. Thereis, however, alimit, depending on

machine conditions.

In order to find the optimal value of the torque filter, repeat steps 1 and
2 of previous section for each new try of the torque filter. Finally select
the optimal torque filter value as the one who results in the highest Kv.

6.2.9.

Notch Filter

Vibration in the machine can sometimes be eliminated by using a notch
filter for the frequency at which the vibration is occurring.

Parameter

Signal

Setting

Application

Pn408.0

Notch Filter Selection

Default Setting: 0

Speed/Torque Control,
Position Control

This parameter can be set to enable the notch filter.

Pn408.0 Setting

Result

0

None.

Enables notch filter for torque reference.

Use net notch (not implemented)

1
2
3

Use both.

Use the following parameter to set the frequency at which the filter is
effective.

Parameter

Signal

Setting(Hz)

Application

Pn409

Notch Filter Frequency

Setting Range: 50 to 2000
Default Setting: 2000

Speed/Torque Control,
Position Control

Pn40A

Notch Filter Width

Setting Range: 70 to 1000
Default Setting: 70

Speed/Torque Control,
Position Control
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6.2.10. Gain Setting Reference Values
This section describes servo gain 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
arefor reference only and do not mean that 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 the described ranges are possible.

| Machineswith 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
(Pn101)

50 to 70Hz 5 to 20ms

Speed Loop Gain (Pn100)

[ | Machineswith M edium Rigidity

Machines driven by ball screws through speed reducers or long-length
machines directly driven by screws.

Examples. General machine tool, transverse robot, and conveyor

Speed Loop Integral Time Constant
(Pn101)

30 to 50Hz 10 to 40ms

Speed Loop Gain (Pn100)

u Machineswith L ow 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
(Pn101)

10 to 20Hz 50 to 120ms

Speed Loop Gain (Pn100)
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IMPORTANT

« Whentheinertiaratio islarger than 10, start gain adjustments with the position and speed loop
gains dightly below the ranges given above and the speed loop integral constant slightly over
the range.

« Whentheinertiaratio 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 valuein
the ranges given above.

In speed control operation, the position loop gain is set through the host
controller. If that is not possible, adjust the position loop gain with the
speed reference input gain in Pn300 in the servo amplifier. In speed
control operation, the position loop gain set in Pn102 is enabled in zero-
clamp mode only. Position loop gain Kp can be obtained from the
following formula.

Y/
Kp>—=
—
Where: Kp(s?) : Position Loop Gain
Vs(pps) : Constant Speed Reference
e (Pulse) : Constant Error: The number of accumulated
pulses of the error counter at the above constant
speed.
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6.3. NCT Position Control

Position control can be performed by PULSE TRAIN (Pn000.1=C) or by
SERIAL commands (Pn000.1=D.

XtraDrive provides an automatic tuning function. In case of auto- tuning, only
arough estimation of load inertiais required. Refer to Section 6.3.2 for the
evaluation of the load inertia, then to Section 5.9.5. for the activation of the
Auto-tuning function.

6.3.1. Load Inertia Setting

In order to use values of loop gains that are closely related to the
physical characteristics of your system, the loop gains are normalized in
Hertz. This normalization of parametersis 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 tuning is desired, thisfirst set can be
used as a starting point

Y ou can do arough estimation of the inertia of the load for your system
and input its value in the Load I nertia Ratio parameter (Pn103).

Set Pn103 to the following value:
Motor Load Inertia(J, )

Pn103 = , x 100%
Servomotor Rotor Inertia(J,,)
Parameter Signal Setting (%) Application
. . Setting Range: 0 to 10000 Speed/Torque Control,
Pn103 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 ( Ji,uq)

Casel Loadisacylinder directly mounted or coupled to motor axis:

4

32
p isthe density of the load material [kg/m"3]
L isthelength
D isthe diameter of the load [m]
Case2 Load isdriven through a gear with ratio N:

Tioud _TXpXxlxd

Equivalent load on motor is:

Jioad = J
/v

Case 3: Load isamassdriven by a ball screw having pitch:

Jioad = M X Pitch®+ Jscrew+3coupling
Joad, > Kgm?, 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

Thefollowing isageneral block diagram of the NCT. The NCT
algorithm includes specific non-linear functions for each one of the
blocks shown here, so that this block diagram should be used for
genera understanding only.

Command 5| Command Smoothing Internal Command Position
Position
2 Kff
4> +
Kiv —»f t
+
» S H Kd ——» +
p +
+
Kig/S
2 Ka
. | Torque
» Notch Filter Filter
Current VK, P Torque
Command Command
—» Current Controller LH—
Motor
Encoder
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6.3.3.

NCT Gain Parameters
The following are the main parameters of NCT servo control:

Kd Pn1AC Differential gain

Kp Pn1AA Proportional gain

Kiv Pn1AB Additional proportional gain
Kis Pn1A9 Integral feedback gain

Ka Pn1AD Acceleration gain

These parameters should be tuned in the order of the list above.

Kd (Pn1AC) range 0-2000 [HZz] default 30:
This parameter is equivalent to a velocity loop gain. It produces
damping of the movement.

The higher this parameter can be increased, the better the final
tuning will be. However, the increaseis 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 that parameter progressively until
oscillations are observed 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, increase it until overshoot or oscillations are
observed. Then reduce back and set according to the level of
overshoot/undershoot desired.

Value 30* (Xotal/Jmotor)™0.5 can be used as a reference value.

Kiv (Pn1AB) range 0-500 [HZz], default 30:

This parameter is an additional position loop gain. Using proprietary
NCT technique, this gain increases stiffness and reduces the position

error during the trajectory following, without causing overshoot or
oscillations.

Proceed asfor 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 equivalent of the integral loop gain. It cancels
the position error at stop and minimizes it during movement.

Asfor previous gains, increase until vibrations occur, then reduce
back to asafe value.

The oscillations observed when atoo high Kisis used are usually at
lower frequency.
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6.3.4.

6.3.5.

Ka (Pn1AD) range 0-500 [%], default O. Filter Pn1AE range O-
2500 [0.01ms] default 300:

This parameter is the acceleration gain. It can be used when thereis
a high-resolution encoder. In most cases, a0 valueis used, but in
some cases it can improve the control quality.

Kff (Pn1AF) range 0-200 [%] default O. This parameter is used
only in a serial command (Pn000.1=D):

This parameter is the feed forward of command accel eration into the
command torgue. Tune this parameter after you finished tuning the
previous parameters. It reduces position error during movement and
during acceleration and decel eration phase.

Additional Parameters Tuning

After having set the default value for agiven load, additional tuning
may be done. Typically, the following parameters can be further tuned:

To prevent vibrations with
Torqgue Filters Pn1A2-Pn1A5 | 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-Pn1Bg | | O 'Ncreasegain during
movement.
To compensate the
Flexible system Pn1BB-Pn1BD | overshoot and smooth the
movement.
Filters
Filters are used to avoid vibrations, thus allowing a higher value of loop
gain.

Filters should be set in an iterative way, where each time a new filter
valueistried; the velocity loop gainisre-tuned. Typically, the final
value selected for the filter will be the one that allows the highest Kd.

Kd Filter (Pn1A2), Range 30-3200[0.01ms], Default 40:

This parameter sets alow pass filter on differential gain, a good
starting value is about Pn103/10, where the minimum value is 30
[0.01msg]. A low value for this parameter will make noisein high
frequency.

Typicaly, this parameter will have to be increased if load coupling
isflexible, and damping is poor.
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Torque Filter (Pn1A4), Range 0-2500[0.01ms], Default 20:

This parameter sets alow pass filter on torque command. A good
starting value is about Pn103/10, if you use notch filter (Pn408.0=1)
(see 6.1.6). It is better not to use torque filter or to use a small value.

Typicaly, this parameter will have to be increased if load coupling
isflexible, and damping is poor.

This parameter should be set to avalue only slightly higher than the
value at which oscillations disappear. Using an unnecessary high
value will degrade the control quality. Typically, chose the value
that allows the highest value setting of Kd.

Second Order Torque Filter (Pn1A5), Range 0-1000 [0.1%],
Default O:

This parameter is a part of the second order torque filter. It has good
influence in many cases, even if the first order torque filter is not
active.

After tuning Pn1A4, raise this parameter progressively until
vibrations occur. In many systems, values for this parameter will be
in the 500—700 (0.1%).

Command Smoothing (Pn216), Range 0-65536 [0.1mg],
Default 0: (See6.1.2)

In case of aflexible system, if command acceleration is not applied
progressively, the system will oscillate around the command
position after every discontinuity of the command acceleration (even
if the oscillation is not seen). The command-smoothing smoothes
the command acceleration to avoid these oscillations.

Using a command filter will delay the arrival of the command to the
final target position. The value of thisfilter should be set higher than
the period of self-oscillations, but not too high to keep good settling

time.

6.3.6. Flexible System Parameters

KffSpring (Pn1BB) range 10-2000 [HZz] default 2000:

This parameter compensates the position error during the
acceleration and deceleration phase and the overshoot observed
when stopping at the end of a deceleration phase. Typicaly, this
overshoot is caused by the elasticity of the system; awind up occurs
during the deceleration phase and relaxes after stop. The KffSpring
parameter compensates for that wind up.

The frequency of this parameter relates to the self-oscillation
frequency of the system. It can be adjusted 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.
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To adjust, decrease this value progressively, while monitoring the
position error, until overshoot is canceled or position error in the
acceleration and decel eration phase are minimized.

KfbSpring (Pn1BD) range 10-2000 [Hz] default 2000:

This parameter compensates the vibrations of the motor, it smoothes
the control in case of aflexible system. Usually it should be tuned to
the low resonance of the system.

Y ou can tune this parameter by progressively decreasing its value
until vibrations occur. Then use a higher value for setting (~20%).

6.3.7. Gain Factor

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 unstable. A good starting value is 60[%0].

After setting the default values for load, one can increase or
decrease the stiffness of the servo control by changing this
parameter.

This can be done while monitoring the position error during the
movement and thus choosing the optimal value for the system
application.

Maximum of Variable Gain MAXK G (Pn1B5), Range 100-1000
[%], Default 160:

This parameter sets the maximum variable gain during movement.
To cancel variable gain, set this parameter to 100[%)]. To use
variable gain, increase it, usually 160-200% is enough. If one sets
this parameter to 200%, it means that gain can be raised to 200% of
the written parameter value during movement.

6.3.8. Integral Clear Parameters

Integral Clear Mode (Pn1A7, digit 0):

This parameter activates a specia treatment of integral at the end of
a decelerating ramp.

When using acommand having a trapezoid speed profile, at the end
of the deceleration there is a discontinuity of acceleration; at this
point, deceleration abruptly changes its value from maximum to
zero. Normally, thiswould create an overshoot of the system. This
discontinuity is compensated by addition of a calculated value to the
integral at that particular time, thus avoiding the overshoot.

Software detects the end of acommand decel eration phase,
calculates the compensating value and adds it to the integral.

o Incase of point-to-point movements with trapezoid profile: set to 1.

o In case of very smoothed command acceleration: reset to zero.
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6.3.9.

e Integral clear timing (Pn1BF), Range 1-15, Default 3:

This parameter defines the timing of a clear integral. Reducing this
parameter will delay the clear integral, and increasing will speed up
the clear integral.

e Integral Offset Averaging Time (Pn1C0), Range 0-25[mg],
Default O:
This parameter defines the time needed to calculate a steady torque

at stop.Thisvalueis used to execute a more precise integral
modification at the end of the movement.

In horizontal systems, this parameter should be zero.
Tuning Procedurefor Position Control Parameters

System Requirements

Use any command input to the XtraDrive, and watch the performance
of control (see analog output).

It is recommended to use commands that include a constant speed
section (plateau of trapeze for example). Potential vibrations of the
system may not be observed during the tuning procedure if no constant
speed section is used.

Tuning is done while checking the items of the control quality required
for the specific application. These items can vary, depending on the
application.

Typically, items of control quality are:

e Smoothness. Can be estimated by the behavior of the position error
with time. If the position error changes sign rapidly and/or with
great amplitude, then smoothness is poor.

e Settling time: Can be measured as the time it takes to reach a zero
position error after the command speed reaches zero.

o Stiffness: Can be measured by monitoring the position error
amplitude resulting from a perturbation.

This perturbation can be an abrupt change in command accel eration,
for example by using atriangle shape for the speed profile of a
command, or a physical impact applied on shaft or load.

e Overshoot: Can be measured by the sign of position error after
movement stops.
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The Tuning Steps

During each tuning step, the quality of control is monitored with the
user-required movements according to the user’ s criteria.

1. UseFast Tuning in order to load a starting set of parametersfor the
given load.

2. Tunethefollowing parameters:

a)
b)

c)
d)
€)

f)

Q)

h)

Set the Torque Filter (Pn1A4) to zero.

Raise Kg4 (Pn1AC) to the maximum possible value for a smooth
movement, then decrease that value by about 20%.

Increase the torque filter and repeat Step b. Continue increasing
the torque filter until the maximum value of Kd is obtained.

Raise Kp(Pn1AA) to the maximum value that gives a smooth
movement, then decrease that value by about 20%.

Raise Kis (Pn1A9) till there is no overshoot.

Increase the Second Order torgue filter (Pn1A5) to obtain
smoothed movement, very helpful in flexible systems. Y ou can
increase it till 60 to 70 percentages.

If necessary, repeat sub-steps b) to d) until an optimal valueis
obtained.

You can try to increase Ka (Pn1AD), thiswill sometimes
improve results. Y ou must have some filter on acceleration
feedback (Pn1AE).

3. Tuneflexible system parameters.

a)

b)

KffSpring (Pn1BB). This parameter may be used to suppress
overshoot, to reduce it progressively, or to cancel overshoot.

KfbSpring (Pn1BD). This parameter may be used to suppress
oscillationsin aflexible system. Default value is 2000Hz.
Decrease progressively, or try values close to the suspected low
self-oscillation frequencies.

4. Advanced parameter:

Integral Offset Averaging Time (Pn1CO). If this parameter is set
(>0), then each time the system is stopped (no command input), an
average value of the steady torque is calculated. Thisvalueisthen
used as an adaptive offset for the torque command. The averaging
time for this offset is set by the value of Pn1CO. Increaseit 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 to observe avariety of analog voltage

signals. Analog monitor signals must be observed through the CN5
connector using the Y askawa P/N DE9404559 cable.

y p

Black Black
LI /\ EQ CN5

MoDE'SET AV DATA] Red White
Cable Color Signal Name Description

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

Pn003.0 Anal

og Monitor 1

Default Setting: 2

Speed/Torque
Control,
Position Control

Pn003.1 Anal

og Monitor 2

Default Setting: 0

Speed/Torque
Control,
Position Control

The following monitor signals can be observed.

Description

Settings in Pn003.0

and Pn003.1 Monitor signal Observation gain
0 Motor speed 1 V/1000rpm
1 Speed reference 1V/1000rpm
2 Torque reference 1 V/100% rated torque
3 Position error 0.05 V/1 reference unit
4 Paosition error 0.05 V/100 reference unit
5 Reference pulse frequency (converted to rpm) | 1 V/1000rpm
6 Motor speed 1 V/250rpm
7 Motor speed 1V/125rpm
8-E Reserved monitor signal —

Note: 1. Inthe case of torque or speed control mode, the position error monitor signal has no meaning.

2. The output voltage range of the analog monitor is +8V maximum. The polarity of the output voltage

will be changed if

+8V is exceeded.

6-21




XtraDrive User Manual

Chapter 6: Servo Adjustment

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 does not 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:

Setg:gspigozg?zos'z Output Magnification

0 x1

1 x10

> x100

3 XL

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.

4% S = TS ol @ o - 1 o o OSSR 7-2
7.1.1. Panel OPEIaLOr........ooiiuiiiiiie et sneeas 7-2
7.1.2. Resetting SErVO AlaIMS ..o 7-3
7.1.3. Basic Mode SElECHiON........ccccvieeee e 7-3
7.1.4. Status Display MOde........cccveviiiieiiecee et 7-4
7.1.5.  Operation in Parameter Setting Mode...........cooevererieienenencnenene 7-6
7.1.6. Operation in Monitor MOde..........cccvviiieeiieiiie e 7-11

7.2, APPHEd OPEIAION. ....cciiiiiiieieieiesie et 7-16
7.2.1. Operation in Alarm Traceback Mode...........ccocevveveeiecvie e 7-17
722, JOG OPEIELHON ..ottt sttt se e sse e 7-18
7.2.3.  Automatic Adjustment of the Speed and Torque Reference Offset. 7-20
7.24.  Manua Adjustment of the Speed and Torque Reference Offset ..... 7-22
7.25.  Clearing Alarm Traceback Data.........ccccceveevieeieeiieseeie e 7-25
7.26.  Checkingthe Motor MOdE! ...........ccoeriiieiinieeeee e 7-26
7.2.7. Checking the Software VErsion ..........cccceveeeeeeviesvee s 7-27
7.28.  Origin Search MOE! ..........coooiiiiiiriiee e 7-28
7.2.9. Initializing Parameter SEttings.........ccovevveeiie e e 7-30
7.2.10. Manual Zero Adjustment and Gain Adjustment of Analog Monitor

(@ 111011 | SRR 7-31
7.2.11.  Adjusting the Motor Current Detection Offset .........ccccceveieninennene 7-34
7.2.12. Write Protected SEtting ........cccoevveiieiiie e 7-36
7.2.13. Clearing the Option Unit Detection Alarm.........cccceeeienencnenennns 7-37
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7.1. Basic Operation
This section provides informati

on on the basic operation of the built-in digital

operator for setting operating conditions.

7.1.1. Panel Operator

A built-in operator incorporating a panel indicator and switchesis
located on the front panel of the servo amplifier. Thistype of digital
operator is also called a panel operator.

[ | Display M essages
The following messages

— )

| - _
i

-— J

r

(o )

WmininEly

— )

Il

| I1
| _ L]

Panel operator

appear when using the Panel Operator.

.............. When afunction is executed.

............. When an operation has failed.

............. When an operation is not executed.

Key Name

Function

Up Arrow

Down Arrow

® e

e Press this key to set parameters or display the
set values of parameters.

« Press the Up Arrow key to increase the set
value.

e Press the Down Arrow key to decrease the
set value.

e Press the Up and Down Arrow keys together
to reset a servo alarm.

MODE/SET

<
o
=}

E/SET

Press this key to select the Status Indicator mode,
Auxiliary Function mode, Parameter Setting mode,
or Monitor mode.

o

DATA/SHIFT
DATA

e Press this key to set each parameter or display
the set value of each parameter.

e This key is used for selecting the editing
(flashing) digit or data setting.
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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

Pressthe Up Arrow A AND Down Arrow W keystogether 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 aarm is ON, reset the alarm after eliminating the cause of the alarm first. Refer to 9.2
Troubleshooting.

7.1.3.

Basic M ode 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) - I:I I:I
Auxiliary Function mode (Refer I~ 1IN
to 7.2 Applied Operation) = (i

\

User Constant Setting mode (Refer to 7.1.6 [I:I I_’ I_I I_’]

Operation in User Constant Setting Mode)

\

Monitor mode (Referto 7.1.7 [’ ” ’_l II—II I-']

Operation in Monitor Mode) I_ Ij I_I ! I_I
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7.1.4. StatusDisplay Mode

In Status Display mode, bit data and codes are displayed to indicate the
status of the servo amplifier.

u Selecting Status Display Mode

The digital operator goesinto Status Display mode when the digital
operator isturned ON.

u Datain Status Display Mode

Screen contents in Status Display mode are different for Speed, Torque,
and Position Control modes.

Speed and Torque Control M ode

Bit Data C%e
Speed Coincidence* _ ¢ A N A
Baseblock % I/—\ ll ll_l
Control Power ON — X
\TGON

Speed Reference Input Power Ready

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.

Lit for baseblock.

Baseblock Not lit when servo is ON.

Lit when the difference between motor speed and reference speed is
Speed Coincidence the same as or less than the value set in Pn503.
(The default value set in Pn503 is 10rpm).

Lit if motor speed exceeds preset value

/TGON Preset value: Set in Pn502. (Default setting is 20rpm).

Lit if input speed reference exceeds preset value.

Speed Reference Input Specified value: Set in Pn502. (Default setting is 20rpm)

Lit if input torque reference exceeds preset value.

Torque Reference Input Preset value: 10% rated torque is default setting

Lit when 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 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

i— [ ] | 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
N Displays the alarm number. Refer to 9.2 Troubleshooting.

] )
N

Position Control M ode
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
displaysin 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)
0 | Forward Run Prohibited
i~ [I23[] | 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 M ode

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.

e With value setting, a parameter is set to a value within the specified
range of the parameter.

e With function selection, functions allocated to each digit of the
seven-segment LED panel indicator (five digits) can be selected.

Refer to Appendix D List of Parameters.

Changing Parameter Value Settings

Parameter value settings can be used to change parameter data. Check
the permitted range of the parameters in Appendix D List of Parameters,
before changing the data.

The example below shows how to change parameter Pn507 from 100 to
85.

Example
1. Pressthe MODE/SET key to select the Parameter Setting mode.

o (i
[I—III_II_IIIJ

2. Pressthe Left or Right Arrow keysto select the digit and the Up
Arrow or Down Arrow keysto set the parameter value. (Pn507 is
selected in this example.)
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3. Pressthe DATA/SHIFT key for aminimum of one second to
display the current data for the parameter selected in step 2.

e N
U [ R )

4. Pressthe Up Arrow or Down Arrow key to change the value as
desired to “00085".

5. Pressthe DATA/SHIFT key for aminimum of one second to save
the data. The display will flash.

—
—

—
—

NN |/ 7/
oz
ey
/ /7 1 NN\

6. Pressthe DATA/SHIFT key once more for a minimum of one
second to display the parameter number again.

) _ 7]
(e

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

e Pressthe DATA/SHIFT key for amaximum of one second to shift to a higher (1eft) digit.
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[ | Function Selection Parameters

Function Selection Parameter Types

The following table shows the parameters for selecting servo amplifier

functions.
Parameter Default | Important
Category Number Name Setting Note
Pn000 Function Selection Basic Switches 0000 (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 and then
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 (above).
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Parameter settings are displayed in two patterns as shown below.

Display Application Display Format

Function selection [Ijl '_I ’ IIII_II "—II) Hexadecimal display for each digit

Parameter setting Decimal display in five digits

mImEE
[IIII IIIIIJ

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 unique meaning.

For example, the rightmost digit of parameter Pn0O00 is expressed as
“Pn000.0".

o Eachdigit of the function selection parametersis defined as shown
below. The parameter displayed below shows how the digitsin the

display are assigned.
i
[I_I, LI | I_J

0 digit

1st digit
2nd digit
3rd digit

I

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 ::?r?cl)((:)%tes the value entered at the 3 digit of parameter
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n Changing Function Selection Parameter Settings
1. Pressthe MODE/SET key to select the Parameter Setting mode.

ol e
[: || :_J

2. Pressthe Up Arrow or Down Arrow key to select the parameter
number to be set. (PnO0O is selected in this example.)

3. Pressthe DATA/SHIFT key for a minimum of one second to
display the current data for the selected parameter.

—

"

Digit to be set

\1/
wiInilmln
[I_I.I_ LI{|i IJ

-—

/1\
4. Pressthe DATA/SHIFT key to select the digit to be set.

Digit to be set

N/

mlimiiniln
(l‘l. ][] I_J
7T\

5. Pressthe Up Arrow or Down Arrow key to select the value
defined as a function setting for the selected digit.

Digit to be set

\l/
i o
P i

/1\

Repeat the steps 4 and 5 above for changing the data as required.

6. Pressthe DATA/SHIFT key for aminimum of one second to save
the data. The display will flash.

NN\ |/ /

Al 17
[I_I, LI II_I]
/ /7 1 N\ N\
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7.1.6.

7. Pressthe DATA/SHIFT key once more for aminimum of one
second to return to the parameter number display.

ol [
[I— M| L L J

This has changed the 1 digit of parameter Pn000 to “1”.

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. Pressthe MODE/SET key to select the Monitor mode.

L _(rnrnri
e

2. Pressthe Up Arrow or Down Arrow key to select the monitor
number to be displayed.

]

3. Pressthe DATA/SHIFT key for a minimum of one second to
display the monitor number selected in step 2 above.

(I
) ) )

4. Pressthe DATA/SHIFT key once more for a minimum of one
second to return to the monitor number display.

I 1 1
i
This has changed the 1 digit of parameter Pn000 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 Monitor Displa Unit Comments
Number play

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 to Sequence 1/0 Signal Monitor Display on the next page.
2. Refer to Reference Pulse/Feedback Pulse Counter Monitor Display on page 7 - 22.
3. Displayed only in Speed Control mode.
4. Displayed only in Position Control mode.
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u Sequence |/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 54 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 S16 (CN1-46) IN-CL
8 (CN1-4) SEN

Note: Refer to 5.3.3 Input Circuit Signal Allocation for 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
e When/S-ON signal isON (Servo ON at “L” signal)

[ |
l
e When/S-ON signal is OFF
I

&

e When P-OT signal operates (Operates at “H” signal)

|
|
8

N| ——

Ir IJ
I 111 1113 |+« The bottom segment
6 543 2 1 of number 1 is it

| 3¢ | «— The top segment
|1 of number 1 is lit
2

|
|
8

~N| —~—~

|
|
6

U] = e
o —

|
|
321

The top segment

AUNINN| valz' |1 of number 3 is lit.
LIrferrrn
87 654321
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Output Signal Monitor Display

[ TITITN I] Top: OFF ("H" level)
I I'{lI 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 to 5.3.4 Output Circuit Signal Allocation for 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 segmentsturn ON or OFF relative to the state of the
corresponding output signals (ON for “L” level and OFF for “H” level).

Example
e When ALM signal operates (dlarm at “H”")

[ o1 l;ﬁ«—Thetopsegmentof
AR number 1 is lit.

7654321
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u Refer ence 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 procedureis asfollows:
1. Pressthe MODE/SET key to select the Monitor mode.

2. Pressthe Up Arrow AND Down Arrow keysto select “Un0O0C” or
“Un00D”.

3. Pressthe DATA/SHIFT key for a minimum of one second to
display the datafor the monitor number selected in the step above.

|
[”.IIII]

4. Pressthe Up 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

5. Pressboth the Up Arrow AND Down Arrow keys simultaneously
to clear the 32-hit counter data.

6. Pressthe DATA/SHIFT key once more for at |east 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
operationsin 7.1 Basic Functions before proceeding to this section.

Parameters for applied operation can be set in the Auxiliary Function mode.
The following table shows the parametersin the Auxiliary Function mode.

Parameter

Number 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
Fn0OC 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 PnOOO 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.

E

min= I_]

—

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 datais not cleared on alarm reset or when the servo
amplifier power isturned OFF.

The data can be cleared using the special “ clear alarm traceback mode.”
Refer to 7.2.5 Clearing Alarm Traceback Data for details.

[I_I| _lolm I_IJ
I
I

AL

\_Y_/

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. Pressthe MODE/SET key to select “ Displaying alarm traceback
data (FN0O00)” in the Auxiliary Function mode.

I: — '—' l ’-I Alarm Traceback
U L D L ) Rt

—_|

2. Pressthe DATA/SHIFT key for a minimum of one second to
display the alarm traceback data.

3. Pressthe Up 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, refer to 9.2 Troubleshooting.

The following are operator-related alarms which are not recorded in the
traceback data.

Display Description
:Il_— I’—-’ I,: II_—II ,l__": Digital operator transmission error 1
:II_—I,:I ,’: Il__ll I\ Digital operator transmission error 2
D= [B] =] =] | woeror aeectea

Note: Alarm traceback datais not updated when the same alarm occurs repeatedly.
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7.2.2. JOG Operation

A 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, refer to 7.1.5 Operation in
Parameter Setting Mode and 5.3.2 JOG Speed.

Panel
Operation

o7
lo (1N @5
O

L=

e

N

NN

i

“(H@

AR
X

(I
= Pl
=TT =T,

£k
=

FE2LL o
© L&JL&”
-

XtraDrive

The operating procedure using the digital operator is described on the

following pages.

1. Pressthe MODE/SET key to select Fn002 in the Auxiliary

Function mode.

I

|
I

—sl

c)

2. Pressthe DATA/SHIFT key for aminimum of one second to select
the Panel Operator Operation mode. Operation is now possible using

the panel operator.

-

—
—
—_

-
L)
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3. Pressthe MODE/SET key to set the servo to ON (with motor
power turned ON).
[
Il

- |
L

4. Pressthe Up Arrow or Down Arrow key to operate the motor. The
motor keeps operating while the key is pressed.

—

I

Motor Forward Motor Reverse
Rotation Rotation

5. Pressthe MODE/SET key to set the servo to OFF state (with motor
power turned OFF). Alternatively, pressthe DATA/SHIFT key for
aminimum of one second to set the servo to OFF state.

6. Pressthe DATA/SHIFT key for aminimum of one second, and the
display will revert to Fn0O02 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.
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1.2.3.

Automatic Adjustment of Speed and Torque Reference
Offset

When speed and torque control are used, the motor may rotate slowly
even when OV 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 R

Reference speed L Reference speed
or torque L or torque

After completion of the automatic offset adjustment, the new offset
valueis stored in the servo amplifier.

The offset value can be checked in the Speed Reference Offset Manual
Adjustment mode. Refer to 7.2.4 Manual Adjustment of the Speed and
Torque Reference Offset for details.

The Automatic Reference Offset Adjustment mode cannot be used to
set error pulsesto 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 to 7.2.4 Manual Adjustment
of the Speed and Torque Reference Offset for details

The zero-clamp speed control function is available to force the motor to
stop while the zero speed referenceis given. Refer to 5.4.3 Using the
Zero Clamp Function.

IMPORTANT

Automatic adjustment of the speed/torque reference offset must be performed in the servo OFF

state.
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Follow this procedure to automatical
offset.

1.
external circuit.

ly adjust the speed/torque reference

Input the (intended) OV reference voltage from the host controller or

Senvomotor

—O.

Slow Rotation
(Senvo ON)

Pressthe MODE/SET key to select the Auxiliary Function mode.

Pressthe Up Arrow or Down Arrow key to select the parameter

Pressthe DATA/SHIFT key for aminimum of one second, and the

0V Speed or
Torque
Reference
Host
Controller Seno OFF
XtraDrive
2.
- I
[: ML I_J
3.
Fn009.
(o
N L] [ )
4.
display will be as shown below.
| c -
GEEAR
5. Pressthe MODE/SET key, and
one second. The reference offset
I l— Flashing fodr
[ oo IIJ — [I‘
6.

the following display will flash for
will be automatically adjusted.

o)

—

I

—

|

Pressthe DATA/SHIFT key for aminimum of one second to return

to the Auxiliary Function mode display.

—
—

71
I

F

I_
=

—
—

3
_

This completes the automatic speed/torque reference offset adjustment.
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7.2.4. Manual Adjustment of Speed and Torque Reference
Offset

Manual speed/torque reference offset adjustment is useful in the
following situations:

e If aposition loop isformed with a host controller and the error
zeroed-out when the motor was stopped in servo lock (zero
reference)

e Todeliberately 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 valueis
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

Offset Setting

Range
| \4‘///
Offset Units / » 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. Pressthe MODE/SET key to select the Auxiliary Function mode.

{1
i

"

L

I
[

FnOOA.

Pressthe Up Arrow or Down Arrow key to select the parameter

N
J

"

Cl [
[l‘ |

[
I J

Pressthe DATA/SHIFT key for aminimum of one second, and the

display will be as shown below. The manual adjustment mode for
the speed reference offset will be entered.

[_ Clo
1ol

_l
o

shown below.

Turn ON the Servo ON (/S-ON) signal. The display will be as

‘I

I_II_

E

—

)

I

speed reference offset value.

Pressthe DATA/SHIFT key for less than one second to display the

Pressthe Up Arrow or Down Arrow key to adjust the offset value

(adjustment of the speed reference offset).

Pressthe DATA/SHIFT key for less than one second to return to

the display shown in step 4 above.

mode display.

Pressthe DATA/SHIFT key to return to the Auxiliary Function

—
—_|

| [
[I_ ||l

[
I J

This completes the manual speed reference offset adjustment.
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u Manual Adjustment of Torque Reference Offset

Follow the procedure below to manually adjust the torque reference
offset.

1. Pressthe MODE/SET key to select the Auxiliary Function mode.

|-
[I_ || I_I]

2. Pressthe Up Arrow or Down Arrow key to select the parameter

FnOOB.
— 111
[I_ LI I_I]

3. Pressthe MODE/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.

EHERE)

4. Turn ON the Servo ON (/S-ON) signal. The display will be as
shown below.

SREEE

5. Pressthe DATA/SHIFT key for less than one second to display the
torque reference offset value.

1
A

6. Pressthe Up Arrow or Down Arrow key to adjust the offset value
(Adjustment of torque reference offset).

7. Pressthe DATA/SHIFT key for less than one second, and the
display will be as shown in step 4 above.

8. Pressthe DATA/SHIFT key to return to the Auxiliary Function
mode.

—

_
I

S
|

I
|

/
I

—
—

—
I

|

Cl -
[I M| l_l]

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 to 7.2.1 Operation in

Alarm Traceback Mode for details.

Follow the procedure below to clear the alarm traceback data.
1. Pressthe MODE/SET key to select the Auxiliary Function mode.

—
—

N
I

GEEE

—
—

I
[

2. Pressthe Up Arrow or Down Arrow key to select the parameter

FnOOG.

—
]

Gl

5]

3. Pressthe DATA/SHIFT key for aminimum of one second, and the

display will be as shown below.

|l
(LI

=

4. Pressthe MODE/SET key to clear the alarm traceback data. The
following display will flash for one second, and after the alarm
traceback datais cleared, the display will return to show as above in

step 3.

_I ) e
[ (=] /:J iy

J

)

I T
[I_I L

5. Pressthe DATA/SHIFT key for aminimum of one second to return

to the parameter code display.

—_

[ [
[I- |

—
5

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. Pressthe MODE/SET key to select the Auxiliary Function mode.

cl _[A[
[:‘ ML I_IJ

2. Pressthe Up Arrow or Down Arrow key to select the parameter

FnO11.
—l 1 |
[I_ )_ IJ

3. Pressthe DATA/SHIFT key for aminimum of one second to
display the servomotor model and voltage code.

—

—

§§|
— —

i e
P e
]
Vo‘I{age M‘gdel
Voltage Servomotor Model
Code Voltage Code Servomotor Model
00 100Vac or 140Vpc 00 [SGMAH
01 200Vac or 280Vpc 01 [SGMPH
02 1400Vac or 560Vpc 02 | SGMSH

03 | SGMGH-OA (1500rpm)
04 |SGMGH-OB (1000rpm)
05 | SAGMDH

06 | SGMUH

4. Pressthe MODE/SET key to display the Servomotor capacity.

Il
I

I"Il 11171 Capacity: Displayed value x10 (W)
| | |l | ] !nthisexample, the capacity is 100W.

—
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5. Pressthe MODE/SET key, and the encoder type and resolution
code will be displayed.

L
NN

]
|

)

/)

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. Pressthe MODE/SET key to display the servo amplifier’'s special
(Y -specification) code.

[I I|I
11

N
Hi_n iz

I_I This example shows specification
"Y10" (indicated in decimal).

7. Pressthe DATA/SHIFT key to return to the Auxiliary Function
mode display.
Pressing the DATA/SHIFT key after the above displaysin steps 3
to 5 will aso return to the Auxiliary Function mode display.

‘s

GEEE

|
J

]

This compl etes the motor type checking procedure.

7.2.7. Checkingthe Software Version

Set Fn012 to select the Software Version Check mode. Thismodeis
used for motor mai ntenance.

Follow the procedure below to check the software version.

1. Select the parameter Fn012.

2. Pressthe DATA/SHIFT key for a minimum of one second to
display the servo amplifier software version.

_[i
[I.I
G

|
J

‘—
‘*

N
_|

§§

]

J

L |
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3. Pressthe MODE/SET key to display the encoder software version.
cirnrnri i
I 1

~ Software
| Version

4. Pressthe DATA/SHIFT key for aminimum of one second to return
to the parameter code display.

R 1
[I— 711 I]

— —

7.2.8. Origin Search Mode

A CAUTION

« Forward run prohibited (/P-OT) and reverse run prohibited (/N-OT) signals are not effective
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.

:|=[|Er )
For aligning the motor _T @

shaft with the machine.
Mechanical origin

The following conditions must be met to perform the origin search
operation.
e [f the Servo-ON input signal (/S-ON) is ON, turn it OFF.

e 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. Pressthe MODE/SET key to select the Auxiliary Function mode.

E

Il

—
—

N
_|

=
_

—
—

2. Pressthe Up Arrow or Down Arrow key to select the parameter
Fn003.
iz
I ] [ ]
3. Pressthe DATA/SHIFT key for aminimum of one second, and the
display will be as shown below.
_1 Trlcl_
J o[
4. Pressthe DSPL/SET key, and the display will change as shown

below. Now it isready for executing the origin search.

.

|

[

|
[

-}

. Hold down Up Arrow or Down Arrow key to execute the origin
search. When the parameter is set to Pn000.0 = O (default), pressing
the Up Arrow key will rotate the motor in forward direction.
Pressing the Down 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.

I

|

LI-[C

-}

UP: Forward

 —
DOWN: Reverse

Keeps flashing

—|C
URBRE

-}

is completed.

6. Pressthe DATA/SHIFT key for aminimum of one second to return
to the Auxiliary Function mode display.

L

71
I

—

|
l

This completes the origin search operation.
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7.2.9. Initializing Parameter Settings

Thisfunction is used to reset all parameters to the default settings
(standard factory settings).

IMPORTANT

« Initialize the parameter settingswith the servo OFF.
« After performing the procedure, cycle the power to reset all the parametersto the default
Settings.

Follow the procedure below to initialize parameter settings.
1. Pressthe MODE/SET key to select the Auxiliary Function mode.

— NN
[:- || :_:]

2. Pressthe Up Arrow or Down Arrow key to select parameter Fn0O5.

| _|rnrnc
[ L] [ ]

3. Pressthe DATA/SHIFT key for aminimum of one second, and the
display will be as shown below.

o 1=
GHENE

4. Pressthe MODE/SET key, and the display will be as shown below.
The parameters will be initialized.

[l:l
' .
_’ ’: ashing for —_— ]
[ '_l ’:’ I_l '_J;Iﬁegegofﬁd [I_l. l' ’_l l '-

-
—

— —
" e

I I_ Flashing during
I I initialization — End

— —
—
"

—
I§
) R

5. Pressthe DATA/SHIFT key for aminimum of one second to return
to the Auxiliary Function mode display.

(=
[I- NN _I]

This completes the initialization of parameter settings.

Note: Parameterswill not be initialized by pressing the DSPL/SET or MODE/SET key with the servo ON.
Turn the power OFF and then back ON 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. Refer to 6.6 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.

u Manual Zero Adjustment of Analog Monitor Output

Follow the procedure below to execute the manual zero adjustment of
analog monitor output.

1. Pressthe MODE/SET key to select the Auxiliary Function mode.

cl_[lr[
[I_ || L :]

2. Pressthe Up Arrow or Down Arrow key to select the parameter

FnOOC.
— i
[I_ M| I_J

—

I
—
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3. Pressthe DATA/SHIFT key for aminimum of one second, and the
display will be as shown below.

(LAl |3l

4. Pressthe MODE/SET key. Each timethe MODE/SET key is
pressed, the monitor output will toggle between the displays for the
two channels shown below.

— MODE/SET key /=
—{| 1 ] _
(l_ - I‘I] [I_ = III)

Displayed
alternately

5. Pressthe DATA/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;

TR e A e I
hhr_ﬂ (LHHHJ

D|Sp|ayed — — — —
alternately

6. PresstheUp Arrow or Down Arrow key to perform zero
adjustment of the analog monitor output.
Data setting change

Nl — (T r]
[ |IIIII IJ [‘ll_lllll IIJ

—
-

7. When zero adjustment has been completed for the two channels,
pressthe DATA/SHIFT key for aminimum 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. Pressthe MODE/SET key to select the Auxiliary Function mode.

[l
[I_I-II II_IJ

2. Pressthe Up Arrow or Down Arrow key to select parameter FnOOD.

— |

[: m 1|0

3. Pressthe DATA/SHIFT key for at least one second, and the display
will be as shown below.

-] | I~
g e
4. Pressthe MODE/SET key. Each timethe MODE/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

5. Pressthe DATA/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.

‘5
§§

‘—
-§

§§

’_ ’ —I I_ DATA/SHIFT key '_’ l;iz;di'sia’yl I
(’— |,_' ’: o ’—I) Displayed ( |'—’ '_, ’_’ ’ ')
alternately

6. Pressthe Up Arrow or Down Arrow key to adjust the gain for the
analog monitor output.

Data setting change

NN . BN
L0000 —(ooo) )

7. When gain adjustment has been completed for the two channels,
pressthe DATA/SHIFT key for aminimum of one second to return
to the Auxiliary Function mode display.

— )
[I (A | [
This completes the manual gain adjustment of the analog monitor
output.

5—

‘s
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7.2.11. Adjusting the Motor Current Detection Offset

Motor current detection offset adjustment is performed at Y askawa
before shipping. Normally, the user does not need to perform this
adjustment. Make this adjustment only if highly accurate adjustment is
required to reduce torgue ripple caused by current offset.

A CAUTION

« If thisfunction, particularly manual adjustment, isexecuted carelesdly, 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. Pressthe MODE/SET key to select the Auxiliary Function mode.

cl [
[: | _II_IJ

2. Pressthe Up Arrow or Down Arrow key to select the parameter

FnOOE.
I—| — -
[l‘ M|l I_]

3. Pressthe DATA/SHIFT key for aminimum of one second, and the
display will be as shown below.

[Il_— ] I:I]

4. Pressthe MODE/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 [’_ I_ | '— '—lJ

—
—

—
—

—
-

—
_
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5. Pressthe DATA/SHIFT key for aminimum of one second to return
to the Auxiliary Function mode display.

| _[AlA =
[I | _II_J

This completes the automatic adjustment of the motor current detection
offset.

—
—

—
—

u 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 100r pm,
and adjust the Motor Current Detection Offset until thetorqueripple, observed with the
analog monitor, isminimized. (Refer to Section 6.5 Analog Monitor.)

Adjust the U-phase and V-phase offsets alter nately several times until these offsetsare
well balanced.

1. Pressthe MODE/SET key to select the Auxiliary Function mode.

cl_[r[
[I- M| I_IJ

2. Pressthe Up Arrow or Down Arrow key to select the parameter
FnOOF-.

—_

—

Cl [l
[I- || ]

3. Pressthe DATA/SHIFT key for aminimum of one second, and the
display will be as shown below.

I~ | -
[r_ il 1] I_J

4. Pressthe MODE/SET key to switch between U-phase (Cul_0) and
V-phase (Cu2_0) current detection offset adjustment mode.

l_ ’ MODE/SET key '— —'
ARERE Llulc

Displays
alternately

_lo)
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5. Pressthe DATA/SHIFT key for less than one second to display the
current detection data. Pressthe DATA/SHIFT key again for less
than one second, and the display will return to show asin 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. Pressthe Up Arrow or Down Arrow key to adjust the offset.
Carefully adjust the offset while monitoring the torque reference
monitor signal.

Data setting change
| — [ |
[ Ly 1

N
i

"
|

7. When the current offset adjustment has been completed for the U-
phase (Cul_0) and V-phase (Cu2_0), pressthe DATA/SHIFT key
to return to the Auxiliary Function mode display.

cCl =
[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 carel ess changes of
parameters. PnLJLIL] parameters and some of the FnL1C1C] parameters
become write protected by setting the parameter Fn010.

Password setting values are as follows:

e “0000”: Write enabled (releases write protected mode.)
e “0001": Write prohibited (parameters become write protected at the
next power ON.)

Follow the procedure below to set the write protection feature.
1. Pressthe MODE/SET key to select the Auxiliary Function mode.
2. Pressthe Up Arrow or Down Arrow key to select the parameter

Fn010.
— I~ I~
[I— )I_ I_I]

— —
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3. Pressthe DATA/SHIFT key for aminimum of one second, and the
display will be as shown below.

e
P

4. Input the value (0001) and press the MODE/SET key. The display

will change as shown below and the write protection will be
established.

—
—

—
S—

_I I: Flashing for —_— ~ ’_I ’—’ '—' ’
[ 4| ,_Joneseé*ond [I_',I 1L J

5. Pressthe DATA/SHIFT key for aminimum of one second to return
to the Auxiliary Function mode display.

| [
[I_I 1|

This completes the procedure for setting the write protection. The new
password setting will be valid after the next power OFF/ON cycle.

J)

1
L

—

—

7.2.13. Clearingthe Option Unit Detection Alarm

Alarm A.E7 (option unit detection failure) occurs the first time that the
XtraDrive servo amplifier isturned ON after disconnecting an option
board.

IMPORTANT

« Initialize the parameter settings with the servo OFF.
« After performing the procedure, cycle the power to reset al 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 (FNOO5 of the Auxiliary Function
mode) to meet the current system needs.

7-37



XtraDrive User Manual Chapter 7: Using the Panel Operator

Use the following procedure to initialize parameter settings.
1. Pressthe MODE/SET key to select the Auxiliary Function mode.

Zl_|rnrir

|
2. Select the parameter Fn014.

Pressthe Left Arrow or Right Arrow key to select the digit.

Pressthe Up Arrow or Down Arrow key to change the value.

| _{rf o
[r H| L] J

3. Pressthe DATA/SHIFT key for aminimum of one second, and the
display will be as shown below.

| 1|
[I_I lix II_J

4. Pressthe MODE/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 1NN I_J

5. Pressthe DATA/SHIFT key for aminimum of one second to return
to the Auxiliary Function mode display.

— I
GEEEE

This completes theinitialization of parameter settings.
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8.

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. Ratingsand SPeCIfiCaliONS.........cccccvrvueiiereiieeseese e 8-2
8.2.  Single-phase 200V XtraDrive and Motors Combinations.............c.ccceueen... 8-6
8.3.  Three-phase 200V XtraDrive and Motor Combinations............c.ccccveuenee. 8-7
8.4. Three-phase 400V XtraDrive and Motors Combinations.............cccceeueenee. 8-8
8.5. Base-mounted Dimensional DrawingsS ........ccccceeeeveereeieseesesseeseeseeseens 8-10
85.1.  XD-P3t0-02 (1-phase 200V, 30 t0 200 W) ....cceveivreenienierenenneenes 8-10
852,  XD-04 (1-phase 200 V, 400 W)......coecurerrieiirieniesiesiesiesiesieseseseeeas 8-11
85.3.  XD-08 (1-phase 200V,0.75kW)and X D-10(3-phase 200V, 1.0kW) 8-12
85.4. XD-05, 10, 15 (3-phase 400V, 0.5t0 1.5KW).....cccovirereririnirienns 8-13
855  XD-20, -30 (3-phase 200V,400V, 2.0 and 3.0 KW).....ccvevrvrereenens 8-14
8.6. Rack-mounted Dimensional DrawingsS........ccccceveeveeseenesseeseeseessessesneens 8-15
8.6.1. XD-P31t0-02 (1-phase 200V, 30 t0 200 W) ....cccevvrrrrrrenrenrieenneenens 8-15
8.6.2.  XD-04 (1-phase 200 V, 400 W)......coecererrierenenieniese e 8-16
8.6.3.  XD-08 (1-phase 200V, 0.75kW)and X D-10(3-phase 200V,1.0kW) 8-17
8.6.4.  XD-05, 10, 15 (3-phase 400V, 0.5t0 1.5KW).....cccovirereririnirienns 8-18
8.6.5. XD-20, -30 (3-phase 200V,400V, 2.0 and 3.0 KW).....cceevvrvrvrennns 8-19
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8.1. Ratingsand 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

Thetable sinput 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

SGMAH-OIA A3 A5 | 01 |02 |04 | — |o8| —|—|—]=
- | SGMPH-OA — | —|ot]o2]o4a| — o8| —|15]|—|—
o
o
S [SGMGH-OAOA
5 1500rpm) | = | =] =] =1]o| —|o9| 13|20 30
g SGMSH-OA — | = =] =] =|=|—=1]11]15|20| 30
% SGMAH-OID S [N (N (N (R < T A AR N RN
§ SGMPH-CID — === =& = |15] - |-
o
2| >
< | § |sGMGH-OD — | = | =] =] =05 | — |09 | 13|20 |30
S
SGMSH-OID = =] =] =] =] =|10|15]2]|30
SGMUH-OID == =] =] =] =|10|15] =130

Maximum Applicable
Servomotor Capacity 0.03{005|0.1] 02 |0.4|045|0.75| 10 | 15 | 20 | 3.0
[kwW

Continuous

Output Current | 0.44 | 0.64 [0.91 | 21 | 2.8 | 3.8 | 57 | 7.6 | 11.6 | 185|248
[Ams]]

200V

Maximum Output
Current 13120 |2.8| 65 |85|11.0(139| 17 | 28 | 42 56
[Arms]

Continuous
Output Current — — — — — 19| — | 35| 54 | 84 | 119
[Arms]

Basic Specifications

400V

Maximum
Output Current — — — — — | 55| — | 85 | 14 20 28
[Arms]
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XtraDrive Ratings and Specifications (continued)

XtraDrive Model XD-

01 02 04 05 08 10 15 20 30

7: Main 200V | Single/Three-phase 200 to 230V4 +10 to -15%, 50/60Hz *
o
& | Circuit o
" 400V | Three-phase. 380 to 480Vac +10 to -15%, 50/60Hz
[0}
2 .
9? Control 200V | For Single-phase 200 to 230.5V4c +10 to -15%, 50/60Hz
= -
g | Circuit] 460y | 24v,c +15%, 0.7A
Control Method Single or three-phase full-wave rectification IGBT-PWM (sine wave driven)
g 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
:‘3_, § Temperature ** | exceed this range.)
& % ﬁmbl_ept/Storage 90% relative humidity or less (with no condensation)
2| B |Hm
a ) V|brgt|on/Shock 4.9 m/s2/19.6 m/s2
m Resistance
Configuration Base mounted (Rack mounted optional).
XtraDrive Model XD- 01 02 04 05 08 10 15 20 30
@ 1.1 .
T 0.8 (2.43)
=3 |For200v (1.76) | 0.8 17
S o (1.76) | 1.1 (3.75) 2.8 3.8
o —
= . . (2.43) 1.7 . 1.7 (6.17) (8.38)
& |Feratny (3.75) (3.75)

* Supply voltage must not exceed 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 enclosed, internal temperatures must not

exceed the specified range.
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XtraDrive Ratings and Specifications (continued)

XtraDrive Model XD-

P3| P5]01 |02 |04 05|08 |10 | 15| 20 | 30

Speed Control Range

1:5000 (The lowest speed of the speed control range is the point just
before the motor stops under full-load condition.)

* Load Regulation |0 to 100% load: 0.01% maximum (at rated speed)
(S
gyl Voltage
Q = o/ - N9,
8 §‘—§ Regulation Rated Voltage +10%: 0% (at rated speed)
© (D))
£ @ Temperature 0. o
s o Regulation 25 + 25°C: +0.1% max. (at rated speed)
& | Frequency Characteristics 400Hz (at J_ = Jwm)
Torque Control Tolerance +29
" (Repeatability) o
()
é Soft Start Time Setting 0 to 10s (Can be set individually for acceleration and deceleration)
© o +6Vpc (Variable setting range: +2 to £10Vpc ) at rated torque (positive
=] o Reference h s : .
c = o torque reference with positive reference), input voltage: £12V
3 > Voltage .
o 5 (maximum).
o w5
(&)
% o E‘ Input Impedance About 14kQ
Sl |3
° 8 Circuit Time .
© w Constant
°©
E'g - Reference +3Vpc (Variable setting range: +1 to +10Vpc ) at rated torque (positive
al 5 ® o torque reference with positive reference), input voltage: £12V
B o8 Voltage :
555 (maximum)
= O o
a3l 58 Input Impedance | About 14kQ
£+ e
Circuit Time
Constant About 47us
PO Rotathn Rlie=i=g With P control signal
3 = Selection
T O <
5 c%% With forward/reverse current limit signal (speed 1 to 3 selection),
= ¢ |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
% g ggtstlitr%nlng Camp e bkl 0 to 250 reference units (setting resolution: 1 reference unit)
§ Tvpe Sign + pulse train, 90° phase difference 2-phase pulse (A phase + B
= § o yp phase), or CCW + CW pulse train
o
(é % % § Form Line driver (+5V level), open collector (+5V or +12V level)
c Y
Slol 2
'?g o o Frequency 500/200kpps maximum (line driver/open collector).
o >
g' Control Signal Clear Signal (input pulse form identical to reference pulse)

Built-in Open-Collector Power
Supply***

+12V (1kQbuilt-in resistor)

* Speed regulation is defined as follows:

The motor speed may change due to voltage variations or amplifier drift and changesin processing 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, (counterclockwise viewed from the
load and shaft end).
***The built-in open collector power supply isnot eectricaly isolated from the control circuit in the servo amplifier.
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XtraDrive Ratings and Specifications (continued)

1/0 Signals

XtraDrive Model XD- P3 | P5 | 01 | 02 | 04 | O5 | 08 10 15 20 | 30
c
;g Form A -, B -, C - phase line driver
08_ S - phase line driver (only with an absolute encoder)
Frequency
Dividing Ratio |~
D Servo ON, P control (or Control Mode switching, forward/reverse motor
& |Signal allocation | rotation by internal speed setting, zero clamping, reference pulse prohibited),
& | can be modified |forward run prohibited (P-OT), reverse run prohibited (N-OT), alarm reset,
oS 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 ; T . s )
$ 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.

E:/I'(\)lr?itAo r:iﬁlog 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,’ o

£ PO RORIEES 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
Others Reverse rotation connection, origin search, automatic servomotor ID, DC
reactor connection terminal for high power supply frequency control*
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8.2. Single-phase 200V XtraDrive and M otors Combinations

Energy* (Joules)

XtraDrive Model XD- p3-** P5-** 01-** 02-** 04-** 08-**
o & |Model SGMAH- A3A A5A 01A 02A 04A 08A
85 70°
— ©
g % § Capacity (KW) 0.03 0.05 0.1 0.2 0.4 0.75
0T | &8
2e < & |Motor Speed (Rpm) Rated 3000/maximum 5000
2 § Aoplicable Encoder YASKAWA serial or incremental A quad B or absolute encoder.
<§( g PP DIFFERENT incremental A quad B encoders
8 E Continuous Output Current Arms 0.44 0.64 0.91 2.1 2.8 44
(2]
g Maximum Output Current Arms 1.3 2.0 2.8 6.5 8.5 13.4
Allowable Regenerative
Energy* (Joules) 18.5 37.1 T
o 5 |Model SGMPH- — — 01A 02A 04A 08A
85 70°
—~ ©
ORI § Capacity (KW) — — 0.1 0.2 0.4 0.75
0 | S0
2o < & |Motor Speed (Rpm) Rated 3000/maximum 5000
2 § Aoplicable Encoder YASKAWA serial or incremental A quad B or absolute encoder.
% g pp DIFFERENT incremental A quad B encoders
8 E Continuous Output Current Ams — — 0.89 2.0 26 4.1
(2]
g Maximum Output Current Arms — — 2.8 6.0 8.0 13.9
Allowable Regenerative . 37.1 .

* 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-

09A0OA

20A0A

30A0A

Capacity (KW)

0.85

1.3

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 — 71 16.7 23.8
Maximum Output Current Ams — 17 42 56
Allowable Regenerative
Frequency* (times/min) T 13 12 8
o 5 |Model SGMGH- 06ALCIB 09ALB 20A0B 30ACB
o 0o

8%

@

% § Capacity (KW) 0.6 0.9 2.0 3.0
S0

<o Rated 1000/maximum 2000

Motor Speed (Rpm)

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 allowabl e frequency in the motor while accelerating and decelerating
through a0 - maximum motor speed - O(r/min) cycle.




XtraDrive User Manual

Chapter 8: Ratings, Specifications and Dimensional Drawings

8.4. Three-phase 400V XtraDrive and Motors Combinations

XtraDrive Model XD- 05-** 10-** 15-** 20-** 30-**
o 5 |Model SGMAH- 03D 07D — — —
c_-c‘s °
CRE] § Capacity (KW) 0.3 0.65 — — —
0T | &8
2e < & |Motor Speed (Rpm) Rated 3000/maximum 5000
2 § Aoplicable Encoder YASKAWA serial or incremental A quad B or absolute encoder.
<§( g PP DIFFERENT incremental A quad B encoders
8 E Continuous Output Current Arms 1.3 2.2 — — —

(2]

g Maximum Output Current Arms 5.5 8.5 — — —
Allowable Regenerative 492 15 . . .
Frequency* (times/min)

o 5 |Model SGMPH- 02D | 04D 10D 15D — —
85709
— (1)
ORI § Capacity (KW) 02 | 0.4 1.0 — — —
0 | S0
2o < & |Motor Speed (Rpm) Rated 3000/maximum 5000
2 § Aoplicable Encoder YASKAWA serial or incremental A quad B or absolute encoder.
% g pp DIFFERENT incremental A quad B encoders
o § Continuous Output Current Ams | 1.4 | 1.4 26 45 — —

(2]

g Maximum Output Current Arms 46 | 4.4 7.8 13.7 — —
Allowable Regenerative
Frequency* (times/min) 480 | 239 32 16 B _

o 5 | Model SGMGH- 05D 09D 13D 20D 30D
8%
— (0]
% ‘_é § Capacity (kW) 0.45 0.85 1.3 1.8 29
wE | 20
2 g' < | Motor Speed (rpm) Rated 1500/maximum 3000
e}
2 e Aoplicable Encoder YASKAWA serial or incremental A quad B or absolute encoder.
[G) 8 PP DIFFERENT incremental A quad B encoders
§ A
5] % Continuous Output Current 19 35 54 8.4 1.9
(92] ﬁ Arms

©

Z._’ Maximum Output Current Arms 5.5 8.5 14 20 28
Allowable Regenerative

Frequency* (times/min) 42 15 10 12 8

* Allowable regenerative frequency is the allowabl e frequency in the motor while accelerating and decelerating
through a0 = maximum motor speed - 0(r/min) cycle.
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Three-phase 400V XtraDrive and M otors Combinations (continued

Frequency* (times/min)

XtraDrive Model XD- 05-** 10-** 15-** 20-** 30-**
o & |Model SGMSH- — 10D 15D 20D 30D
85709
— (1)
o | S § |Capacity (KW) — 1.0 15 2.0 3.0
= | &¢c
n © (0]
e < & | Motor Speed (Rpm) Rated 3000/maximum 5000
2 § Aoplicable Encoder YASKAWA serial or incremental A quad B or absolute encoder.
uz) g PP DIFFERENT incremental A quad B encoders
8 E Continuous Output Current Arms — 2.8 4.7 6.2 8.9
(2]
g Maximum Output Current Arms — 8.5 14 19.5 28
Allowable Regenerative
Frequency* (times/min) B 47 31 48 20
o 5 |Model SGMUH- — 10D 15D — 30D
(_D“ °
é % g Capacity (KW) — 1.0 1.5 — 3.0
2T | £ 0 _
= g ® | Motor Speed (Rpm) Rated 6000/maximum 6000
2 § Avplicable Encoder YASKAWA serial or incremental A quad B or absolute encoder.
=) g PP DIFFERENT incremental A quad B encoders
>
8 _54% Continuous Output Current Arms — 2.7 4.1 — 8.1
(2]
g Maximum Output Current Arms — 8.5 14 — 28
Allowable Regenerative . 27 19 . 13

* Allowable regenerative frequency is the allowabl e frequency in the motor while accelerating and decelerating
through a 0 - maximum motor speed - O(r/min) cycle.

Note: Refer to 5.6 Selecting a Regener ative Resistor for more details on allowabl e regenerative energy and

frequency.
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8.5. Base-mounted Dimensional Drawings

851  XD-P3to-02 (1-phase 200V, 30 to 200 W)

.. o
- —c L LY g
7 T D.L Jljrhj il

195.;““(:‘ = T

{75]

i
il

6 (0.24)

10

Ground terminal -~ (0.38)

2 = M4 screws §

il

(024) L L (2.95) | 130 (5.12)
o 948 (217)  8(0.31)
A
=
ﬂ 2 x M4 screw holes ?_..[%'?.E:! ; ?1'_5':3"5”*
F — I,i:_ ET — _Jl:rllnLliu':_lﬂ 3 —l
| 0 /I
Ly | g = : _,_,[ --\_h I_ J
EI E-- = [ |_| - -—_'_—_l.————:—.
= %g 17(087) | |
2 g ‘ .
E i
@
2
e
& 5
g Lo
= Approx. mass: 0.8 kg (1.76 |b)
- 55 (2.17)
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852. XD-04 (1-phase 200V, 400 W)

55 02D | T = 1l
1 ) o (il i
32 (ﬁg’*
g | U e Al e .
e . || lH{ |
Sg ' ’==E AR

ﬁ_ 1m¢4.1q(fﬁ |- E |

=1 Hin

5 | (:Ef_;; == LJ

T
Ground terminal e ‘ (75) J
2:; T;:mw >0 248y || © | (295 130 (5.12)
[ 1!_1:'4;}#' 75(2.95) | | 8(0.31)

S 7(0.28) 915 (3.60)

a9 ]

o 2 x M4 screw holes BEE ” o ﬂﬂﬂmﬂ“

i [][:[I - -
s | ; el el
gf : 17 (0.87) | | ” ||1 ||Fk
EES -
i
=

) — i

¥

I e .

8 | [ o

% o M Approx. mass: 1.1 kg (2.43 Ib)

75 (2.95)
Mounting Hole Diagram
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85.3. XD-08 (1-phase 200V, 0.75kW) and XD-10 (3-phase 200V,
1.0kW)

| s |

A et

aim

18 [708)

&0 jE.34)

# -:Mw.|' |. 140.5 @ B3e0 8 (020 |
i

(Mg pizh|

Appres:, mams: 1.7 kg (375 b}
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854. XD-05, 10, 15 (3-phase 400V, 0.5 to 1.5kW)

160 (6.30)

f]%) |
2 ‘
:
==
]

I 4
S10.20) | | air fiow (75) L 10-16)
110 (4.33) scrmwe L_gz_.?_aq " 180 (7.09)
B [0.31)

y

= 2% Md hales

5 | et i 7 szm 141.5 {5.57)

g _ I [l
— E.Eﬂ [ AR
B ln 2 L |
s(3 5 () | m|mmtaiay
5g] (_,.,. il

a= Cooling fan

% _mF =t

T I
Ea Eﬂm 1000 §2.541 £ 0.5 (.Ecind :E]ﬂq

110 (4.93) Approx, masa: 28 kg (6,17 i)
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8.5.5. XD-20, -30 (3-phase 200V ,400V, 2.0 and 3.0 kW)
246(4024) hole  Heat sink

I

[ el T |
Eﬁ: ] JET it E%Eﬁﬁ
| gt =) i
i B

(5]

0.20)| (73) 0.16
110 {4.33) = {2.95) 180 (7.09) o149-18)

8 (0.31)

7(0.28) 141.5(557)

3
(= 4 % M5 :
V]
I |
g- E I I—! {“:mu' L“H"
= i
Flala | | e
=3 2
B 4ﬂ
Ei!jﬁ; § | | E'LEJT!
= '
N
o
= Tamasy || &)
58| (o 2k | (0:20
28| 'r-:ummnu phch) Approx. mass: 3.8 kg (8.38 Ib)

110 (4.33)
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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)
g 1.5 42 (11.5) 24.5
F|e (0.059) [1.85], _(0.45) o.o8),
1@ | = 225 (0.86) 32.5) (1.28
'r:_"ﬂi | : t -I!'E_[JIE'E-D] rfﬂa ~|l: 2 (0.079)

- T =/ .’

B e [ il i

8] ] e o 1 (—Ci[“t IR o

2 8 2 o | Ch (_ m'[; f JI: JHLH[ -
g | lf—w T #

Ground =3 aplans
tarminal g ] ‘ (75 - ‘
2xMs 0l E 8(031) | (295 130 (5.12) |

7(0.28) 91.5(3.60)

7.5
(0.30)

y 1
w— e ' |] .
TP SN
=2 . 2 % M4 screw holes | |
5l | § | smb.cL
gﬁg;i- ; X 17 (067) ] |
a5 o |
ThE |
S A
2
s o
o 225 :
EE EE fo.aa) . (32.5) (1.28) Approx. mass: 1.0 kg (2,21 1b)

56 (217}

BMounting Haole Diagram
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8.6.2. XD-04 (1-phase 200V, 400 W)
Units: mm(in)
215 42 (11.5)
=~ 5 (0.85) {1.65) 10.45) 24.5
wiBla ! (32.5) (1.26) (0.96)
.
-2 ﬁ:ﬂ_rr‘ J,ﬁ.ﬁﬂ.@.ﬂ] hole e D (0.079)
A chta | o,
ALY 38 {1 54 -!_“j“-l:li | |m
2 & 8 L|_¢ CN3 ™
Bee o= ] || il
28 % : M i
12| ent [
¥ on e (r,: o~
| cne :}L 1|V
b THils (o =,lI =/
_ [a:24) || ]—V
oy |Mame-
Ground @ B0.31) =
terminal 2 x .~ o E a5 plate
M4 screws ~ — = 10 10.39) {2.95) 130 (5.12)
5 -] 7(0.28) 81.5(3.60)
in g L |
= El s . - I
Wi g B 110
1 =S 2% M4 screw |
B b, holes E: &M =
= ——
St ; wosn | [
wniF 3l @ |
e
2/E 2(8 '
=2 |7
;Ei-‘ !
5 5 _
0B |58 e —— pprox. mass: 1.3 kg (2.87 Ib)
~E =2 | T5(295)
Maounting Haole Diagram
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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)

24.5

- | {22.5) [0.88) L

RS- e E e HCA e —— 2 {nara)
]
I I P
1L
|| L

195 {7.568)

164 [8.30)
T8 700

i T TR .
Gociing fan BE=S b —
wi g | plate
Fe s
Grouind =
tarminad 2 Lhid
E 15 5
::__ [.58)
=
g "
a8 I§ | i
ggiﬁ =
(=]
;- =8 ! ! P |
¥ ‘ Approx. mass: 1.5 kg (4,18 )
T |
g ! o P o8 07
E
Mountireg Hale Diagram
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8.6.4.

Units: mm(in)

| Pacs 28000

XD-05, 10, 15 (3-phase 400V, 0.5 to 1.5kW)

: . *"'FFhanul
1 ‘Ltl:r_ e
T
E| 5‘ T iE
£ 3811.54)
Bin cNa
“._'.‘;— 5 £
= | dnak x =
| __!EI CN1 -
3 it |7
= | icng |
n | ]
Ly &/ = Flange L~
1 2 'Ir“nﬂrwﬂhlmq(
S / sz ]
M4 screws -"-'r 72(2.83) | B(0.31) | 24.5 {0.08)
SR 11EH4E§1 1 (0.039) l_ "E_.E-EEJ 180 (7.00)
=& 4 x M4 screws 710.28) 141.5 (5.57)
ﬂ o I'.r".u" | Tﬁt’:"’f% H &I]
8 | =y
o L} (L] &
1 L (&)
%‘E ! L_- =4 I
gg : |
7 0,
88
-
N e (48}
e (1.88) |s05moen)| | (12) (0.47) Approx, mass: 3.0 kg (6.61 1)
(Mounting pitch)
Mounting Hede Diagram
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8.6.5. XD-20, -30 (3-phase 200V,400V, 2.0 and 3.0 kW)

Units: mm(in)
-1
|2 Haat sink
Ei 2 /— 4 Artiow Flangs
I—:w: J'III— I + ja
= !u" T — WI”-I"-'['
wentB 111
A —} CN3 il J .
il A0 | D
=jsl3 Jf,j" | T
RN Emgf L"'—:ii AR 1)1
Nai T
1| DA g
NE=gb-gZ JWL
S g - =
=5 8] [ [ wrsosll D=
== %[ = O e s T_I' Bi031) | 245
Ground teming | For— s o 11?1'5 {ﬁe;;z} I
2 % M4 scrow Eéf 110 (4.33) i (75} (2.95) (7.08)
in 561
7(0.28)  1415(557)
E‘ﬁ 4 = M5 fap P
ce s
E. ; r'_‘?qp-n:
g-E' (40}
o E | | 57
E E | |
v B
=5 ™M, Appeox. mass: 4.5 kg (882 1b)
=2 50 {1, —
{Hﬂlﬁlﬁﬂgpﬂﬂh]
Mounting Hole Diagram
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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 MaiNteNanCe ..........cceveereereereeieeseesieseeseseesees 9-2
9.1.1 ServomOtOr INSPECION ......ocueiieieieeeeriee e e 9-2
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9.1. XtraDrivelnspection 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

« Duringinspection and maintenance, do not disassemble the servomotor.
If disassembly of the servomotor is required, contact Y askawa.

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 ampllfler Contact Yaskawa if the
- and test insulation ) : ; .
Resistance At least every year ) insulation resistance is
resistance at 500V. Must
Measurement " below10MQ
exceed 10MQ
Oil Seal At least every 5000 Remoye servomotor from Applies only to motors with
machine and replace oil .
Replacement hours seal oil seals.
The user should not
Servomotor At least every 20000 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
boards

At least every year

Check for dust, dirt, and oil
on the surfaces.

Clean with compressed
air.

Loose screws

At least every year

Check for loose terminal

Tighten any loose

on circuit boards

due to heating.

block and connector screws. Screws.
Defective parts in unit or Check for discoloration,
P At least every year damage or discontinuities Contact YET
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[ | Part Replacement Schedule
The following parts are subject to mechanica 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.
Standard Lifespan Replacement Method

Cooling fan 4 to 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

. L 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. Thisaarm occurs when the servo amplifier receives a
signal from the absolute encoder when the power to the servo amplifier
isturned 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 to C.9 Absolute Encoder Battery for 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 datawill be lost when the control power to the servo amplifier is turned OFF and
the encoder cable is disconnected from the battery. If the dataislost, refer to 5.7.3 |. Absolute Encoder
Setup and 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 Problemswith Alarm Displays

Problems that occur in the servo drives are displayed on the panel
operator as“A.O0O” or “CPFOO”. 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”, isnot 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
Atpower 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)
defective.

Replace servo amplifier.

94
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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 AB
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
Atpower ON —/AB
Cause of the Problem Solution
The range of servomotor capacities | Replace the servomotor so that
A that can be combined has been an acceptable combination is
exceeded. achieved.
Encoder parameters have not been | Replace the servomotor.
B |written properly.
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[ | A.10: Overcurrent or Heat Sink Over heated
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 Se_rvo O.N C.D
operation ' E,F,G (S-ON) signalis
turned ON.
Atpower ON. [——C
Cause of the Problem Solution

Shorted wiring between servo

A . 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

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.

Note: Problems E to H can occur in a servo amplifier with a capacity of 1.5 to 5kW, and all 400V models.
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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 A B When the control D
operation ’ power is turned ON.
About 1s after
main circuit power AB,C
is turned ON.
Cause of the Problem Solution
A Malfunctioning regenerative transistor. Replace servo amplifier.
B Regenerative resistor is open. Replace servo amp||f|er or
regenerative resistor.
c Disconnected regenerative unit (foran | Check the wiring of the external
external regenerative resistor). 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 operation —— A,B
Cause of the Problem Solution
Use an external regenerative
A Regenerative power exceeds the limit. 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 AD
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| g ¢
after a reference
input
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Cause of the Problem

Solution

A Incorrect servomotor wiring.

Check and correct wiring.
(Check for U-, V-, and W-phase
wiring errors.)

Position or speed reference input is too
large.

Lower the reference input
values.

C Incorrect reference input gain settings.

Check and correct parameter
settings.

D Defective circuit board (1PWB).

Replace servo amplifier.

| A.7T1,A.72

A.71: Overload: High Load
A.72: Overload: Low Load.

The alarm output, status, and remedy for A.71 are the same asfor 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 B
rotation.
During servomotor | B
operation.
Cause of the Problem Solution
A Incorrect or disconnected servomotor Check wiring and connectors at

wiring.

the servomotor.

B Load greatly exceeds rated torque.

Reduce load torque and inertia.
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 amplifiersislimited 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
=
2 100
E’ High Overload
© A—" Region (A.71)
o
o
O 10
5
1
Reted orgue +Maximumtorque
Approximate > .
Rated torque Maxinum 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.

u 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
A 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.

B 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. B
ON or OFF
Cause of the Problem Solution
. . Do not repeatedly turn
A Frequently turning the main ON/OFF the main circuit
circuit power ON/OFF.
power.
B Defective circuit board (1PWB). Replace servo amplifier.
u 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 E
operation. C,D is turned ON.
Cause of the Problem Solution
The ambient temperature of the servo Alter_ conditions so that the
A e o ambient temperature goes below
amplifier exceeds 55°C. 55°C
B Inadequate air flow around the heat Provide sufficient space as
sink . specified.
C Fan stopped. Replace servo amplifier.
D Servo amplifier is operating under Reduce load.
overload.
E 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
Pn 002.2 = 0 or 2 A.B,C

When parameter

Pn 002.2 =1 c
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.
u 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

A B (SEN) signal is ON
' and parameter

Pn002.2 =0 or 2.

At power ON.

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
Pn 002.2 =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 procedureis described in Section 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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Display and Outputs

A.84: Absolute Encoder Data Error

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 B
operation
Cause of the Problem Solution
A Malfunctioning absolute encoder. Replace servomotor if error occurs

frequently.

Operational error in encoder
caused by external noise

Check and correct wiring around the
encoder, (grounding of servomotor,
separation of encoder and power
cables, insertion of toroidal cores onto
cables to reduce noise, etc.)

A.85: Absolute Encoder Over speed
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
motor speed exceeding 200rpm.

Turn ON power supply with
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 A B Whenthecontrol | ¢ p

operation

panel is turned ON.

Cause of the Problem Solution
A The ambient temperature of the AIter. conditions so that the
servomotor is high ambient temperature goes
) below 40°C.
B Servomotor is operating under Reduce load.
overload.
Cc Defective circuit board (1PWB). Replace servo amplifier.
D Encoder defective. Replace servo amplifier.
| A.bl, A.b2

A.bl: Reference Speed Input Read Error
A.b2: Reference Torque Input Read Error
The alarm output, status, and remedy for A.bl are the same asfor A.b2.

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 ser\{omotor A B At power ON. A B,C

operation
Cause of the Problem Solution

Error in reference read-in unit
(A/D Converter, etc.).

Reset alarm and restart
operation.

Faulty reference read-in unit
(A/D Converter, etc.).

Replace servo amplifier.

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 the speed
When parameter D ) A B.C
Pn 50A1 = 7. reference is » B,
entered.
Within 1 to 3s after A
power is turned ON.
When parameter A B.C.D
Pn 50A.17%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.
Cc 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 ALM Output
ALO1 ALO2 ALO3
ON OFF ON OFF

Note: OFF: Output transistor is OFF (alarm state).

Status and Remedy for Alarm

At first motor on
sequence after power- ABC
up, using motor with T
A guad B encoder
Cause of the Problem Solution
A Motor parameters are faulty IAsk your local distributor for a new

parameters file.

Set Pn191.0 to 0. (The XtraDrive will
automatically find the right phase order
and update this parameter value).

The initial value of Pn191.0 (phase
order) is not correct

Undesired motor motion was Before turning servo on, be sure that
C detected when the motor was turned {there is no mechanical
on for the first time after power-up ~ |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

When resetting the
At power ON. A B multi-tum clear A B
encoder alarm.
Cause of the Problem Solution
A Encoder defective. Replace servomotor.
B 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 ser\{omotor A B,C At power ON. A B,C
operation
Cause of the Problem Solution
A Incorrect or disconnected Check wiring and connectors
encoder wiring. at the encoder.
B Defective encoder. Replace servomotor.
C Defective servo amplifier. Replace servo amplifier.
u 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

Defective encoder.

Replace servomotor.

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, chapge 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 wiring 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 thefirst 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

unit.

When the control power is
turned ON after
disconnecting an option

When the control power
is turned ON with an
option unit connected.

Cause of the Problem

Solution

The SGDH amplifier is used
immediately after disconnection
of an option unit without clearing
the unit detector.

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.

Option unit connection is
defective.

Check and correct the connection.

wll@]

Option unit is defective.

Replace the option unit.

Servo amplifier

Replace the servo amplifier.
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| A.F1: Power Line Open Phase

Display and Outputs

Alarm Outputs
Alarm Code Output
ALO1 ALO2
ON ON
Note: OFF: Output transistor is OFF (alarm state).
ON: Output transistor is ON.

ALM Output

ALO3
OFF

OFF

Status and Remedy for Alarm

When the main
circuit's power supply
is turned ON.

When the control
power is turned ON.

A B

Cause of the Problem Solution

«  Check power supply.

« Check wiring of the main
circuit power supply.

« Check MCCB, noise filter,
magnetic contactor.

One phase (L1, L2, or L3) of the main
circuit power supply is disconnected.

B There is one phase where the line

voltage is low. Check power supply.

C Servo amplifier defective. Replace servo amplifier.

Note: A and B tend to occur in a servo amplifier with a capacity of 500W or higher.

u CPFOO: Digital Operator Transmission Error 1
Thisaarm isnot stored in the alarm history.

Display and Outputs

Alarm Outputs
Alarm Code Output ALM Output
ALO1 | ALO2 | ALO3
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 » Check cpnnector
A - - connections.
digital operator and servo amplifier.
«  Replace cable.
B Malfunction due to external noise. Separate d'g't.al operator and
cable from noise source.
C Digital operator defective. Replace digital operator.
D Servo amplifier defective. Replace servo amplifier.
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[ | CPFO1: Digital Operator Transmission Error 2
Thisaarm is not stored in the alarm history.

Display and Outputs

Alarm Outputs
Alarm Code Output ALM Output
ALO1 | ALO2 | 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.
u A.- -: Normal Operation

Thisisnot 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 Problemswith 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 the problem cannot be solved by 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 Qonflrm whether Set parameter Pn002.2 to the
from parameter incremental or absolute .

. . encoder type being used.
setting. encoder is 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, s — -
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).

Servomotor
overheated

Ambient temperature
too high

Measure servomotor
ambient temperature.

Reduce ambient temperature
to 40°C maximum.

Servomotor surface
dirty

Visual check

Clean dust and oil from
motor surface.

Overloaded

Run under no load.

Reduce load or replace with
larger capacity servomotor.

Abnormal noise

Incorrect mechanical

Servomotor mounting
screws loose?

Tighten mounting screws.

mounting

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
rotates.

Speed reference
voltage offset applied

Adjust reference offset.
Refer to sections 7.2.4 and
7.2.5

9.2.3. Alarm Display Table
A summary of alarm displays and alarm code outputsis given in the
following table.
Alarm | Alarm Code Output | ALM Alarm Name Describtion
Display [ ALOL [ ALO2 [ALO3 | Output P
A.02 Parameter Breakdown’ EEPR.ON.I 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.
An overcurrent flowed through
Overcurrent or Heat the IGBT
A.10 ON OFF | OFF OFF | Sink - o
* Heat sink of servo amplifier was
Overheated
overheated.
Regeneration Error *Regenerative circuit is faulty
A-30 Detected *Regenerative resistor is faulty
ON ON OFF OFF - .
. Regenerative energy exceeds
A.32 Regenerative Overload . . .
regenerative resistor capacity.
A40 | OFF | OFF | ON | OFF |Overvoltage Main circuit DC voltage is
excessively high.

* These dlarms are not reset by the alarm reset signal (/ALM-RST). Eliminate the cause of the alarm and then turn
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 1kW.
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Alarm | Alarm Code Output | ALM Alarm Name Description
Display [ ALO1 | ALO2 |ALO3 | Output P
A 41 Undervoltage Main CIrCUIt 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
A73 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
ATA **
overheated.
All the power supplies for the
A.81 Absolute Enc?der absolute encoder have failed
Backup Error »
and position data was cleared.
Encoder Checksum The checksum results of
A.82 . 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 |nterpal tem.perature of
encoder is too high.
Reference Speed Input | The A/D converter for reference
A.b1 : .
Read Error speed input is faulty.
A b2 :?]%fuetrence Torque The A/D conyerter for reference
Read Error torque input is faulty.
A bF System Alarm* A system error occurred in the
servo amplifier.
A.C 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 properly
' Error and Multi-Turn cleared or set
Limit Setting Error* )
Encoder Communications between servo
A.C9 Communications amplifier and encoder is not
Error* possible.
A.CA Ep:;??er Parameter Encoder parameters are faulty.

* These dlarms are not reset by the alarm reset signal (/ALM-RST). Eliminate the cause of the alarm and then turn
OFF the power supply to reset the alarms.
** Thisaarm display appears only within the range of 30W to 1kW.
OFF: Output transistor is OFF.

Note:

ON: Output transistor is ON.
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Alarm | Alarm Code Output | ALM Alarm Name Description
Display [ ALOL [ ALO2 [ALO3| Output P
Contents of communications
A.Cb Encoiier Echo back with
Error .
encoder is incorrect.
Multi-Turn Limit Different multi-turn limits have
A.CC ON OFF ON OFF Di been set in the encoder and
isagreement e
servo amplifier.
Position Error Pulse Position error pulse exceeded
A.do ON ON OFF OFF Overflow parameter (Pn505).
AE7T | OFF | ON | ON | off |ZPtionUnitDetection fopion unit detection fails.
A F1 OFF ON OFF OFF Power Line Open One phase is not connected in
Phase the main power supply
CPEQO Digital operator (JUSP-OP02A-
Not Specified _II?|g|taI ngrator 2). . .
CPF01 ransmission Error fails to communicate with servo
amplifier (e.g., CPU error).
A.-- OFF | OFF | OFF | ON [Not an error Normal operation status

* These dlarms are not reset by the alarm reset signal (/ALM-RST). Eliminate the cause of the alarm and then turn
OFF the power supply to reset the alarms.
** Thisaarm display appears only within the range of 30W to 1kW.

Note:  OFF: Output transistor is OFF.
ON: Output transistor is ON.
9.24. Warning Displays
The correlation between warning displays and warning code outputsis
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
Reqenerative 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.

A.l
A.2
A3
A4
A.5.
A.6.
A.T.

Connecting the GL-series MC20 Motion Module..........ccovcireeneninnene A-2
Connecting the CP-9200SH Servo Controller Module (SVA) ........c.c...... A-3
Connecting the GL-series B2813 Positioning Module..............ccccceevenee 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..........ccccoeevevveiennnne A-7
Connecting MITSUBISHI's AD75 Positioning Unit..........c.ccooeeeveninnenne A-8
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A.1. Connecting the GL-seriesM C20 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 isused in
Speed Control Mode.

XtraDrive
Lic
L2C
L1
L2 Servomotor
= L3
Yaskawa s
CP—9200SH SVA &)
A(T)
- B(2)
r2av 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 te 6 6
TLMP OZ SE : 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 isused in

Position Control Mode.

XtraDrive
*2
L1c
L2C
024V +24v Yaskawa's L1 Servomotor
1l JAMSC-B2813 L2 We
L3 A(T)
&) v O 502)
SERVO
NORMAL w O 03
DECELERA- ULSE PULSE Ele )
TION LS  /PULSE JPULSE
START SICN SIGN
/SIGN /SIGN
sToP CLR iR @
/CLR /CLR
ov SG
+24V OV
PA PAO
/PA /PAO F24VINO ,
PB PBO
/PB /PBO /S=ON
PC PCO P-OT
/PC /PCO N—OT
oV sG
Vo ALM+ O
oV O
FGO ALM—
ERROR O

*1. The ALM signal is output for approximately two seconds when the power is turned ON. Take thisinto
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+ CNT
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 thisinto
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 1/O cable to the connector shell.

*3. Pindicates twisted pair wires.

Note: Only signals applicable to OMRON's C500NC222 Position Control Unit and YET's XtraDrive are
shown here.
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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.

XtraDrive

*
2 Servomotor

A

B(2)
I/0 Power Supply ®)
[ OF
12V D(4
C500-NC112 20 = > 012V )

(Made by OMRON)

+12V[ 118 oo
oW LIMIT O
CCW LIMIT © .
EMERGENCY STOP © 6LR}<;QL/A2 F24VINO External
O
EXTERNAL INTERRUPT @Q 10 1% pco ss—ond Sopply
ORIGIN © | 9 20 oo o or iy
oV oV
ORIGIN PROXIMITY O jf o N—OT
LOCAL o (R)-e210 ALM+
124V Y 012V
READY 325 ALM—
+5V
7
PULSE
PULSE OUTPUT 9B 181 /PULSE
1 SioN
120 /SIGN
120 CLR
JCLR

*1. The ALM signal is output for approximately two seconds when the power is turned ON. Take thisinto
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 Pn200.0to “1”.

*3. Manufactured by Y askawa 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 7—(7‘_6—0 canceled.
boc O=——+—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 thisinto
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 Y ET'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 isused in
Position Control Mode.

XtraDrive

Servomotor
— ouic Y AT
—0OL2C \ B(2)
——C0O L1 W C(B)
——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
PUBE 2] 8 & /PULSE
SIGN 32 1121 SIGN
SIGN
2.2kQ 15 /
I CLR
2 145 /cLr
CLEAR 1 23

* The ALM signal is output for approximately two seconds when the power isturned ON. Take thisinto 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.

WITING PreECAULTONS........oouiiiiiieieiesiesie sttt B-2
Wiring for NOISE CONLIOl ......cc.oeveieeie e B-5
Using More Than ONne XtraDIiVe ........ccceecvreeneeieneeseeree e B-9
Extending Encoder Cables.........ccvivieieiice e B-10
400V Power SUPPlY VOITage........c.ooiiiiiiieieeeese e B-12
Reactor for HarmoniC SUPPreSSION .......cceevveeeeseerieerieseeseesieeseesreesseeneens 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.
- Cable Type Y.askawa Maximum Allowable Length
Drawing Number

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)

e Trim off the excess portion of the cable to minimize the cable
length.

2. For aground wire use as large awire as possible: AWG14 (2.0mm?)
or larger.

e Atleast class-3 ground (100Q2. maximum) is recommended.
e Ground to one point only.

e |f the motor isinsulated from the machine, ground the motor
directly.
3. Do not bend or apply tension to cables.

The conductor of asignal cableisvery thin (0.0079 to 0.012in. (0.2
to 0.3mm)), handle the cables with care.

4. Useanoisefilter to prevent noise interference.
(For details, refer to 5.8.2 Wiring for Noise Control).

e |f the equipment isto be used near private houses or may receive
noise interference, install anoise filter on the input side of the
power supply line.

e Sincethisservo amplifier isdesigned 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.

Alwaysinstall a surge absorber circuit in the relay, solenoid, and
el ectromagnetic contactor coils.

The distance between a power line (such as a power supply line

or motor cable) and asignal line must be at least 11.8in (30cm).

Do not put the power and signal linesin 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 noisefilters, refer to 5.8.2 Wiring for Noise Control.

6. UseaUL listed molded-case circuit breaker (MCCB) or fusein
accordance with the National Electrical Code (NEC) to protect the
power supply line from high voltage.

This servo amplifier connects directly to acommercial 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 amplifiersto be used
as shown in the following table.
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u 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
Main Circuit Model . Capacity per | Capacity per
Power Capacit Apla:;ctzg:)le Servo MCCB or
Supply (ﬁw) Y1 xp- Amplifier | Fuse(Aqms)*
(kKVA)* *h
0.05 P5 SGMAH-A5A 0.25
SGMAH-01A
0.10 01 SGMPH.OLA 0.40 4
SGMAH-02A
Single-phase 0.20 02 SGMPH-02A 0.75
200V SGMAH-04A
0.40 04 SGMPH-04A 1.2 8
SGMAH-08A
0.75 08 SGMPH.08A 2.1 11
1.50 15 SGMPH-15A 4.0 19
SGMGH-09D
Three-phase 1.0 10 SGMSH-10D 2.3 3.4
oV SGMUH-10D
2.0 20 SGMGH-09D 4.9 7.1
' SGMSH-10D ' '

* Thisisthe net value at the rated load. When actually selecting fuses, determine the capacity using the prescribed
derating.
** Operating 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 isturned 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 acircuit 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 elementsin the main
circuit. It may receive “switching noise” from these high-speed
switching elementsif wiring or grounding around the servo amplifier is
not appropriate. To prevent this, aways 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.

i Noise filter *3 T Servomotor
1 It —
AC200V i 2LF ff X @
| L
T 1T
3.5mm? '
(0.005in?) I

2.0mm? I

- e Operation relay
sequence

- - e Signal generation

(0.003in?)

min.

circuit (provided

|

by user) ‘

##AA !

1 = AVR 3.5mm?
' (Ground (O,.005m 2)‘
- 2mm? (0.003in? )min. mn-

, . 2 iAD)min*
(Cosing) \(Casing)  (clamgy 3-5mm” (0-008in%)min.t1 |

Wires of 3.5mm?
(0.005in?) or more*1 (Casing

((Ground plate)

= Ground: Ground to an independent ground
(at least class—3 ground (100Q max.))

Note: * When using a noise filter, follow the precautions in Using Noise Filters on the following page.
** For ground wires connecting to the casing, use awire with a thickness of at least 0.005in2 (3.5mmy),
preferably a braided flat copper wire.

u Correct Grounding

Grounding the Motor Frame

Always connect servomotor’s frame termina FG to the XtraDrive's

ground terminal ©. Alsobesureto ground the ground terminal @,
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 frameis 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 OV line (SG)
of the reference input line. If the main circuit wiring for the motor is
accommodated in ametal 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 anoise 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
XD -15 FN350-30/33 Schaffner
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 anoise filter significantly reduces its benefits.
Follow these instructions for the best results.

e 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

e |solate the noisefilter 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 —]
t 0
The ground wire
— can be close to
input lines. A
-
BOX BOX

X O
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e 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 anoisefilter islocated 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

- B

j(} ? — Filter !
| =

| |

| |

| 1@ |
LY !
e I _
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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 Power
}**)**}MCCB cuol supply
PPy “oN
% % % OFF 1Ry 1MC
Noise filter IMC g
I SuP
SGMCIH
1MC Servomotor
[ |
H HQ XtraDrive
N L3 [ M
L1C
L2C
+24V CN1
1RY 31 ALM+ .
1]
@ - SGMLIH
Servomotor
t; XtraDrive
L3 (M
L1C
L2C
CN1
31 ALM+ .
32 ant e
432 A= |
SGMCIH
Servomotor
t; XtraDrive
L3 M
L1C
L2C
CN1
31 ALM .
[ e
PRl
vov T

Note: Wire the system to comply to Nationa Electrical Code.

Connect the alarm output (ALM) terminals for the three servo amplifiersin
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 asingle MCCB or noisefilter. Always select an
MCCB or noise filter that has enough capacity for the total power capacity
(load conditions) of those servos. For details, refer to 5.8.1 Wiring
Precautions.
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B.4. Extending Encoder Cables

Standard encoder cables have a maximum length of 20m. If alonger cableis
required, prepare an extension cable as described below. The maximum
allowable cable length is 50m.

u Preparing 50m (164.0ft) Encoder Cables

e Cable Model Number: UL2076-SB

Cables are ordered in units of meters. Specify the length, when
ordering.

e 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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e Preparing Encoder Cables

Encoder Connector
at XtraDrive end

CableLine

Encoder Connector at Motor End

S

For SGMAH and
SGMPH servomotors

For SGMGH,
SGMSH,

and SGMUH
servomotors

Maximum length: 50 m (1968.50 in)
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B.5. 400V Power Supply Voltage

A Ccaution

Do not connect the servo amplifier directly to any voltage level other than what is specified
on the servomotor.
Doing so will destroy the servo amplifier.

There are 3 types of XtraDrive servo amplifiers. The power supply voltages
are: single-phase 200 Vg , three-phase 200V and three-phase 400 V.

For 200V servo amplifiers that use three-phase 400 V4 power supply, prepare
the following voltage conversion transformer (single-phase or three-phase).

Primary Voltage 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 AmplifierkaA
XD-P5 0.25
Single-phase XD-01 040
200V XD-02 0.75
XD-04 1.2
XD-08 2.1

* Thisisthe 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 inductance will cause a voltage surge if the power is
turned ON/OFF at the secondary winding, damaging the servo amplifier.
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| Single-phase Power Supply Connection Example

Transformer for

Three-phase 380 voltage conversion
VAC to 480VAC g
1KM / 200VAC
R £ — - .
w K
S A — . *
1KM
T /— —{}—

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.
u Connecting a DC Reactor

The DC reactor is connected in seriesto the rectifier circuit’s output
side. Refer to 3.2 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.

u DC Reactor Specifications

For DC reactor specifications provided by Y askawa refer to
Appendix C of this manual.
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Appendix C. Specificationsfor 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-TASOP.............c.c.c...... C-2
C.2. External Regenerative ReSIStOIS .......coccvieriieiiieiieiiieieecie e C-4
C.3.  DC Reactors for Power Supplies Designed for Minimum Harmonics.....C-6
C.4.  Brake POWer SUPPIIES ......ccoiiiiiiiieiieciece e C-8
C.5.  SUIZE SUPPIESSOT weeeiniriieeeeiiiieeeiiieteeerieeeeeeirreeeesteeeeessreeeessnseaeesassaeesanns C-9
C.6.  Magnetic CONTACTOT......ccuiieiieiieeieeiie e et sete et et e e e e seaeeteesaeeenseesseeenseas C-9
C.7. Variable Resistor for Speed Setting..........ccceeevvveriieeriieeniie e C-9
C.8.  CNI IO Signal ConNECtOr.......cccuieuierieeiieriieeiieriee et et eiee e eeee e C-9
C.9. Connecting Pulse A/B Encoder without C Pulse (Index Pulse) .............. C-10
C.10. Absolute Encoder Battery .........ccceeieeviieiiieriieiieeieeeeeeeeee e C-11
C.11. Cable for Connecting PC to XtraDrIiVe ......cccceevveeeeiieeiieeeiieeeiee e C-12
C.12. Connecting Regenerative ResiStOrs ........cccecveviieviienieeiiienieeieesie e, C-14
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C.1. Connector Terminal Block Converter Unit JUSP-T A50P

Servo Amplifier

+10%

Length of cable supplied 19.69(500) -oz%

CNT 50—pin connector plug
° MR—50RMD2

50—pin terminal block
° . M3.5 screws

1.77 (45

9.74 (247.5)

Connector terminal block converter unit
JUSP—TA50P (cable included)

Mounting hole diagram

10.01 (254.2)

™ 0.14 (7.0) (3.5) 014 _|.
ov -
px Rl S .
e KON
8 NS
0.27(7.0) _ 1. 027 (7.0)
10.28 (261.2)

* Terminal specifications:  see the following page
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u JUSP-TAS50P Terminal Block Pin Numbersand Signal
Names.

Xtradrive JUSP—TAS0P Terminal Block Unit

Signal CN1 Connector] Terminal

Name pin no. o No. Block No.
SG 1 ‘ ‘ Al 1
SG 2 : : . B1 2
PLT 3 ‘ ‘ A2 3
SEN 4 : : B2 4
V—REF 5 ‘ ‘ A3 5
SG 6 l l v B3 6
PULS 7 | | 5 A4 7
/PULS 8 : : B4 8
T—REF 9 | | 5 A5 9
SG 10 ; ; B5 10
SIGN 11 : : ¢p AB 11
/SIGN 12 ; ; B6 12
PL2 13 : : A7 13
/CLR 14 ‘ ‘ B7 14
CLR 15 : : o A8 15
16 ‘ ‘ B8 16
17 : : A9 17
PL3 18 ‘ ‘ B9 18
PCO 19 1 1 A10 19
/PCO 20 | | b B10 20
BAT(+) 21 ; ; AT 21
BAT(-) 22 : : tp B11 22
23 ‘ ‘ A12 23
24 : : B12 — 24
/V—CMP+ 25 ; ; A13 25
/NV—CMP— 26 : : *F B13 26
/TGON+ 27 ‘ ‘ Al4 27
/TGON— 28 : : " B14 28
/S—RDY+ 29 ! ! A15 29
/S—RDY— 30 : : ¥ B15 30
ALM+ 31 | | 5 A16 31
ALM— 32 : : B16 32
PAO 33 : : 5 A17 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—ON 40 ‘ ‘ B20 40
/P—CON 41 : : A2 41
P—OT 42 ‘ ‘ B2 1 42
N—OT 43 1 1 A22 43
/ALM—RST 44 | | B22 44
/P—CL 45 ; ; A23 45
/N—CL 46 : : B23 46
+24VIN 47 ‘ ‘ A24 47
PSO 48 : : 5 B24 48
/PSO 49 : : A25 49
50 S B25 50

Connector Case |————Toqple: 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.

Specificationsfor XtraDrive Regenerative Resistors

Specifications for Regenerative Min.
. . Resistor Mounted in a XtraDrive Allowable
Applicable XtraDrive .
. . Resistance
Resistance (Q) Capacity (W) Q)
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 73
400V XD-20
XD-30 45 140 44
Examples of External Regenerative Resistors
Manufacturer Model Specifications Manufacturer
RH120 70W, 1to 100 Q lwaki Wireless Research

Institute

RH150 90W, 1to 100 Q
RH220 120W, 1 to 100 Q
RH300C 200W, 1to 10 kQ
RH500 300W, 10 to 30 Q
*  Set the resistance of the regenerative resistor to higher than the minimum allowable resistance of the
XtraDrive.
[ | Product Name Configurations
RHI20(N) 10Q1J 1 Modd N indicates non-inductive windings
1 2 3 2 Resistance | -
3 Resistor K: £10%
Tolerance
J: £5%
H: £3%
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[ | Specifications
Resistor Tolerance K: £10%, J: 5%, H: £3%
Resistor Temperature +400 PPM/°C (Up to 20Q)), £260 PPM/°C (20Q2 or
Characteristics higher)
Withstand Voltage AR at 200 VAC/1min: £(0.1% + 0.05 Q)
Insulation Resistance 500 VDC, 20 MQ or higher
AR with 10 times the rated power applied for 5 s:
hort-term Overl
Short-term Overload +(2% + 0.05 Q)
Service Life AR in 1000 hours at rated 90 minutes ON and 30
minutes OFF: £(5% + 0.05 Q)
- Fire does not occur with 10 times the rated power
Inflammability applied for 1 min.
Ambient Temperature Range | -25to 150 °C
[ | Dimensional Drawings
RH120,150,220 Lead wire: L=300(11.81) RH220B
v|s ~
(ol P o
;I g _138(5.43
: A R
C _ 170¢6.69
. _ 154¢6.06)
p4.50018) :{j DU : —Hu g SR B
peene A Sl £l
‘ Sl o
Unit (mm) (in) @ E B
Fores Fesiines T T5Tc T o Tl F ¢ S < $4.5(20.18>
RH120 70W WQfo 100 | |RH120 1182 1150 |172 |16 42 22 20 ol ¥
(7.17) |(5.91) |(6.77) | (0.63) |(1.65) |(0.87) |(0.79) .
RH150 | 9aw 1Qt0 100Q | (e o T a0 a0 16 144 124 130 Lead wire: L=500(19.69)
RH220 | 120W 1Qto 100Q (8.35) |(7.09) |(7.95) |(0.63) |(1.73) |(0.94) |(1.18) Rated power: 120W
RH220 |230 1200 (220 |15 |60 124 |20 Resistance range: 1Q to 100kQ
(9.06) |(7.87) |(8.66) |(0.59) |(2.36) |(0.94) | (0.79)
RH300C R RH500
< &
e 3 250¢9.84> o
Sy B 234¢9.2D o
EL ; L} < al F, X3 \D”
312¢12.28) C * ECEN |
271010.63) ‘ e N
. _ 218858 2x24,5(80.18)
St S %@ !
518| 8 L 4701
a3l g 300¢11.81 ]
<IN cad wire: L=300(11.81) Lead wire: L=450(17.72)
Rated power: 200w Rated power: 300W
Resistance range: 1Q to 10kQ Resistance range: 1Q to 30kQ
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C.3. DC Reactorsfor Power Supplies Designed for Minimum
Har monics
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
. . Reactor
Applicable XtraDrive
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
; . ; Approxi-
Reactor Dimensions mm (in) mate
Model | o B c D E F G | oH | ol Ma(slz) kg
X5071 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 43 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) | (291) | (4.92) | (6.1) | (2.36) | (2.76) | (3.15) | (0.20) | (0.21) (4.41)
X5061 35 52 80 95 35 45 50 4 43 05
(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) | (291) | (4.92) | (5.51) | (1.38) | (1.77) | (2.36) | (0.20) | (0.17) (2.43)
G A
A
\
e @%
& NP L]
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C.4. BrakePower Supplies

Brake power supplies are available for 200V inputs for servomotors with
brakes.

» 200V input: LPSE-2HO01

u Dimensional Drawings
50 (1.97)
30 (1.18) Units: mm (in)
4 A
— —
D
- : 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 ) 3 5,;3\
e b S
i N late | ‘ pag
T | amepaelE ? o o] <
Lead wire 11 (0.43)
| Specifications
* Lead wire length: About 500 mm (19.69 in) each
* Max. ambient temperature: 60 C
e 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.

1
!
|
i
i
|
i
|
|
i
i
i
i
i
|
i
j

g
3

<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 damage to
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.

M agnetic 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

CN11/0 Signal Connector

CN1 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
4J4003 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

3

{ | ﬁ )0
= AN

20 PIN CONNECTOR

XtraDrlve.81de . Signal Name Wire Color Remarks
(20-pin connector)
1,2,3 PG GND Black
Red Twisted
45,6 PG5V White Pair
14 PC Green Twisted
15 /PC White Pair
16 PA Blue Twisted
17 /PA White Pair
18 PB Yellow Twisted
19 /PB White Pair
FG Connector Shield | 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) e
TERMINAL
BLACK(GND)
GREEN(PC)
TERMINAL

\ RED+WHITE(+5V)
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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.

u 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

u 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 —
BAT (+ o1
+[Fp

{P represents twisted pair.
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C.11. Cablefor Connecting PC to XtraDrive

a4

D-sub, 9-pin Connector 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.

b J s P

d ) R

Y h I
q‘:’r !

[ Cable model: 004145 (YET) iy B -

Communication Specifications

The communication specifications are as follows:

* Baud Rate: up to 19200 bps
e 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
e Communication Method: Semi-duplex

Connection Circuits

e 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)

/D 2 O 03 /RXD
/IRXD 4 O 02 /TXD
oV 14 0 05 0V

'Short by wire jumper 1,7,8

+ Short by wire jumper 6,4

FG Case O Shield . . 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:

e Transmission Distance: 30 m (98.4 ft)
* Transmission System: RS-422A

RS-422A port (PC end)

XtraDrive end (CN3)

™D
[TXD
RXD
/IRXD
/IRXD
RT
ov 14

FG Case

N OO AW N -

ORXD

O /RXD

O TXD
O /TXD

Shield

ooV

O
O
O
O
o——
o—
O
O

L 2

e Terminal Arrangement at XtraDrive End

Connector Pin Numbersand Signal Names

Pin No. | Signal Name Signal Circuit Name Signal Direction
1 TXD Transmit data (not inverted) P S”
2 /TXD Transmit data (inverted) P—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 220Q terminating
7 RT resistance between RXD and /RXD

8 TXD Transmit data (not inverted) P—S

9 /TXD Transmit data (inverted) P<S

10 RXD Receive data (not inverted) P—S

11 Reserved pin #°

12 Reserved pin #°

13 5VPP Reserved pin -

14 GND -

*

*

*

Personal computer
XtraDrive
Reserved terminal (leave open)
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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.

XraDrive
Regenerative resistor
B1 | |
B2
83 ~ Be sure to take out the lead wire

between the B2 and B3 terminals.

*The user must provide the regenerative resistor.

Calculating the Regener ative 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 Amplifierswith 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.

Voltage

Regenerative Energy
that Can be Processed Comments
(joules)

Applicable Servo
Amplifiers

200V

XD-P3-7, -P5- 18.5 Value when the input voltage

is 200V AC

XD-01-** to -04-** 37.1

Calculate the rotational energy in the servo system using the following
equation:

_ Ix(Nw)?
12566

Where: J=Jy+ I

Jm: Servomotor rotor inertia (kg-mz) (0z-in's®)

Eg Joules

J1: Motor axis conversion load inertia (kg'm?) (0z-in's®)

NwMm: Rotation speed of the servomotor (rpm)
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Servo Amplifier Capacity of 0.8 to 3.0kW

Servomotors with a capacity of S00W 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 Capacity
S 03 05 08 09 10 13 | 15 | 20 30
ymbol
SGMAH — — 89 — — — | =1 = —
SGMPH — — 29 — — — 17 — —
200V SGMGH-
OADA 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 Conditionsfor Allowable Regenerative
Frequency Calculation

Load inertic = 0 (motor only)

Speed reference

0 >t

[ [
: : - — 44— Maximum rotation speed
\ 1/ \

Servomotor rotation speed 0 : I : I >

! Regeneration 'mode !

I I
I I
“ [ / <]: - = -1 —I- —<— 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.

Allowable frequency = Allowable frequency for servomotoronly _ [IMax. rotation speed g Cycles

X
(1+n) HRotation speed used Minute
Where: n=Ji/Jmu
JL: Motor axis conversion load inertia [oz-in‘s® (kg'm?)]

Jum: Servomotor rotary inertia [0z-in's” (kg-mz)]



XtraDrive User Manual Appendix C: Specifications for Peripheral Devices

u Regener ative 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

Rotation speed ‘ \ / :
|
| | ! »
0 ‘ >
|
|

T : Load torque

Motor torque *

'\ Regenerative
torque

Calculation Procedure

The procedure for calculating the capacity is as follows:

Units .
Step Procedure [in. (mm)] Equation
2
Es= [Joules] = [J]= Es= (L +Iu )x Ny
4 | Find the rotational energy of [ oz:in-s® (kg'm?*s?)] 182
the servo system (Es). Jo= Ju=1J Where: Nw = Motor speed
Nm = rem JL = Load Inertia

Jm = Motor Inertia

Find the energy consumed |t = 0z:in (N'm) n
by E. = Joules = J EL= m (Nvxt Xtp)

2 load system loss (EL) during |Nw = rpm
the deceleration period (tp). [to=s Where: 7, = Motor torque
Calculate the energy lost to = s = deceleration stopping Ewm = ( Value from the
) tiDme “Servomotor Winding
from servomotor winding Ev = J _ Resistance Loss” graph below)
. m = Joules =J
resistance. Xt
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

5 | by the regenerative resistor Ex=Es =B, =B =Ec =

Ek=Es — (EL+Em+ Ec)

(Ex). Joules = J
Calculate the required Wk=W Wk = Eg

6 regenerative resistor Ek = Joules = J 02xT
capacity (W). T=s Where: T = Time

* 1. The “0.2” in the equation for calculating WK 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
(Wwy) 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 E; = 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 period: Eg (joules)
*  Energy consumed by regenerative resistor: Ex =Es- (EL + Ey+ E¢) + Eg
* Required capacity of regenerative resistor: Wk= Ex/ (0.2 Il
Here, Eg = (27/60) Ny X 16 (g
* 15: Servomotor’s generated torque [oz-in (N'm)] in continuous
regeneration mode operation period.
*  Nwmg: Servomotor rotation speed (rpm) for same operation period as

above.
«  tg: Same operation period (s) as above.

Servo Amplifier’s Absor bable Ener gy

The following diagrams show the relationship between the servo amplifier’s
input power supply voltage and its absorbable energy.

e 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 — S iy
Ty
|
180 200 220 240 260

AC input power supply voltage (Vrms)

e XtraDrive for 400V motor

140 XtraDrive
3 120 L=
[0
2 100 20 130
. 10
2 80 05
é 60 4
- —
1} \\
2 40 = ]
< - ||
) 29 ] ——

0

320 360 400 440 480 520

AC input power supply voltage (Vrms)
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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. ParamMELErS.....ccoeieeeeee e D-2
D.2.  SWILCNES ...t e D-7
D.3.  Input Signal SEIECiONS.........c.ooeeiieieeeeee e D-11
D.4. Output Signal SEIECLIONS.......ccceeiiiieciereee e D-13
D.5.  AUXiliary FUNCHONS........ccceiiiiieiieieeie e e D-14
D.6.  MONITOr MOGES.......c.ceuiiiiieiiesiesieeee ettt nee s D-14
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D.1. Parameters
The following list shows parameters and their settings.

Category Parameter Name Unit Setting Defa_ult Reference
Number Range Setting
. Function Selection Basic 5.1.1,
Pn00o Switches B _ 0x00C0 5.3.5
" Function Selection 5.1.2,
o Pn001* Application — — 0000 5.4.2,
e 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
IS Function Selection
© Pn006 Application — — 0000 6.4
L%L 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,
Pnlol Constant 0.01ms | 51200 2000 6.2.10
Pn102 Position Loop Gain s* 1to 2000 40 6.2.10
6.2.6,
Pn103 Inertia Ratio % 0 to 10000 300 6.3.1,
6.3.5
PNn109 Feed-Forward (Speed % | 0to100 0 6.2.2
control)
Pn110* Online Autotuning Switches — — 0010 6.3.4
4
()
o]
S
e
[
o
c
‘S
O

* After changing this parameter, cycle the main circuit and control power suppliesto enable the new

settings.

** The multi-turn limit is valid only when parameter Pn002.2 Absolute Encoder Usageis set to "2". The value will
be processed in the range of "+32767 to -32768" for other settings even if the value is changed. Thereis 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 isvalid only when parameter Pn110.1 is set to 0.
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Parameter . Setting | Default
Category Number Name Unit Range | Setting Reference
Pn119 s-1 1 to 2000 50 —
PnllA 0.1% 1 to 2000 1000 —
%) PnllB Hz 1to 250 50 —
% PnliC Hz 1 to 250 70 —
0, R
% PnliD Reserved parameters (Do not 0.1% 1 to 10000 100
5 PnllE change) 0.1% 1 to 10000 100 —
o Pn140 ' 0.1Hz 10-2500 200 --
'% Pnl41 0.1Hz 10-2500 800 --
O Pn142 0.1% 0-2000 0 -
Pn143 0.01lms 0-65535 0 --
Pnl144 0.1% 0-10000 1000 --
Pn145 0.1% 0-10000 0 --
Pn190* Motor selection switch -- -- 0000 5.8
g Pn191* Motor selection switch - - 0000 5.8
g |pn1o2t Pulses number of Aquad B |5 oo /ey [500-8000 | 2048 58
= encoder
s . Difference between C-pulse i
o Pn193 and original (U phase) 0.1degree |0-3599 0 5.8
@]
= Pni94 Reserved parameters
= Pn195 (Do not change)
Pn196 ge).
Pn1A0 Global gain factor (Tightness) |% 0-500 60 6.3.3
Pn1A2 Speed feedback filter 0.01ms 30-3200 40 6.3.5
Pnl1A4 Torque filter (low pass) 0.01ms 0-2500 20 6.3.5
Pn1A5 Torque filter (second order) |0.1% 0-1000 0 6.3.5
Pn1A7 Integral mode switch -- - 1121 6.3.5
Pn1A9 Integral feedback gain Hz 0-500 40 6.3.5
Pn1AA proportional feedback gain Hz 0-500 40 6.3.3
Pn1AB Supplementary proportional |, 0-500 30 6.3.3
" feedback gain
Joi Pnl1AC Speed feedback gain Hz 0-2000 30 6.3.3
g Pn1AD Acceleration feedback gain % 0-500 0 6.3.3
IS Pnl1AE Acceleration feedback filter  |0.01lms  |0-2500 300 6.3.9
g Pnl1AF Feed forward gain % 0-200 0 6.3.3
£ Pn1B5 Maximum variable gain % 100-1000 160 6.3.7
8 Pn1B6- Reserved parameters (Do not | B
Pn1BA change).
Pn1BB Feed forward compensation  |Hz 10-2000 2000 6.3.4
pnigc |Filter on command 0.01ms  [0-2500 300 6.3.4
acceleration
Pn1BD Reduction of vibrations due to |, 10-2000 2000 6.3.4
system flexibility.
Pnl1BF Integral switch advance -- 1-15 3 6.3.8
Pn1CO Integral offset averaging time |ms 0-25 0 6.3.7
PN1C2 Reserved parameters (Do not | _
change).
" Position Control Reference
Pn200 Selection Switches — 0000 52.2
- 16 to
%) *
5 Pn201 PG Divider p/r 16384 16384 5.2.3
2 Electronic Gear Ratio
IS * —
G Pn202 (Numerator) 1 to 65535 4 5.25
3 Electronic Gear Ratio
c Pn203* (Denominator) — 1 to 65535 1 525
]
= (See note 3).
g Pn205* Multi-Turn Limit Setting** rev 0 to 65535 65535 5.7.2
Reserved parameter (Do not 513 to
Pn206 change). P/rev 65535 16384 —
Pn216 Command smoothing 0.1ms 0-65535 0 6.3.4
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Parameter : Setting | Default
Category Number Name Unit Range Setting Reference
Pn2A2* Work speed default (low) ir?itesed 0-65535 0 5.9.1.2
Speed
Pn2A3* Work speed default (high) units* 0-256 0 5.9.1.2
65536
Pn2A4* Work acceleration default Accelera- 0-65535 0 5912
(low) tion units o
. Accelera-
Pn2A5* \(’xgﬁ)acce'era“o” default 1400 units* |0-256 0 59.1.2
65536
Pn2ags | (orklerk smoothingtime | o 0-65535 0 5.9.1.2
Pn2A8* Quick stop deceleration (low) ,cb;rc‘cuer:ﬁ;ati 0-65535 65535 59.1.2
Accelera-
Pn2A9* Quick stop deceleration (high) | tion units* [0-256 256 5.9.1.2
65536
PNn2B0* Zgj;)tlon units ratio numerator | __ 1-65535 1 5911
Pn2B1* (F’hc;;it:i)on units ratio numerator | __ 0-16383 0 5911
Pn2B2* Position units ratio _ 1-65535 1 5911
denominator (low) e
Pn2B3* Position units ratio _ 0-16383 0 5911
- denominator (high) T
é Pn2B4* Ecl’gvev?d units ratio numerator | __ 1-65535 1 5911
g Pn2B5* Speed units ratio numerator | __ 0-16383 0 5911
o (high)
[ T T T
S Pn2B6* Speed units ratio denominator| _ 1-65535 1 5911
© (low)
é Pn2B7* gﬁgﬁ;j units ratio denominator| _ 0-16383 0 5911
g Pn2B8* Acceleration units ratio . 1-65535 1 5911
O numerator (low) o
8 Acceleration units ratio
= * - -
3 Pn2B9 numerator (high) 0-16383 0 59.1.1
Pn2BA* Acceleration units ratio . 1-65535 1 5911
denominator (low) T
Pn2BB* Acceleration units ratio _ 0-16383 0 5911
denominator (high) o
User
Pn2Co0 Motion end window position  |0-250 10 59.1.2
units
0.1% of
Pn2C1 Torque slope rated 1-8000 8000 5.9.2
torque/ ms
Synchronize window for pulse User
Pn2C4 train position 0-350 7 Note*
units
Pn2C5 ﬁggespeed when find hard ﬁr?itesed 0-32000 2 593
Pn2C6 Communication switch Null 0-1 1 App. E
selection
Pn2C7* Home switch selection -- -- 0020 593
Pn2C8 g‘g\‘/’e‘n‘flg'r?tg Time between | o 200-2000 400 595
. % of
Pn2C9 2‘:}89‘;@2? Speed of maximum [0-100 50 595
speed
Pn2CA ﬁrlﬁg tuning - Acceleration |\ 1-125 50 595
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Parameter : Setting | Default
Category Number Name Unit Range Setting Reference
Pn2CB Auto tuning  Plateau time of | 0-1000 50 595
movement
Pn2CC* Auto start user program -- 0-99 0 5.10
Pn2D0* Expand input signal selection | __ . 8888 5.94
Pn2D1* Expand input signal selection | __ _ 8888 5.94
pn2p2+ | EXxpand outputsignal - - 0000 5.9.4
selection 1
0.01v/ 150 to
Pn300 Speed Reference Input Gain |rated 3000 600 5.2.1
speed
% Pn301 Speed 1 rpm 0 to 10000 100 5.2.6
5 Pn302 Speed 2 rpm 0 to 10000 200 5.2.6
% Pn303 Speed 3 rpm 0 to 10000 300 5.2.6
T Pn304 Jog Speed rpm 0 to 10000 500 53.2
% Pn305 Soft Start Acceleration Time | ms 0 to 10000 0 6.2.2
3 Pn306 Soft Start Deceleration Time |ms 0 to 10000 0 6.2.2
g - -
) PNn307 Speed Reference Filter Time 0.01ms 0 to 65535 40
Constant
Pn308 Speed Feedback Filter Time 0.01ms 0 to 65535 0
Constant

* After changing this parameter, cyclethe main circuit and control power suppliesto enablethe new

settings.

** The multi-turn limit isvalid only when parameter Pn002.2 Absolute Encoder Usageisset to"2". Thevauewill
be processed in the range of "+32767 t0-32768" for other settings even if the valueis changed. Thereisno 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 Pn111isvalid only when parameter Pn110.1issettoO.
Note* Refer to XtraWare User Manual
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Category Parameter Name Unit Setting Defqult Reference
Number Range | Setting
Pn400 Torque Reference Input Gain O.tlgﬁgﬁteed 10 to 100 30 5.2.7
Pn401 Torque Reference Filter Time |, o1 1 |10 65535| 100 6.2.2
Constant
% Pn402 Forward Torque Limit % 0 to 800 800 5.1.3
% Pn403 Reverse Torque Limit % 0 to 800 800 5.1.3
S |Pnaos E.Or‘.'tvard External Torque % 0t0800 | 100 5.1.3
Erl-,Tj lel E IT
. Pn405 Liﬁ:’ifrse xternal Torque % 0 to 800 100 5.1.3
>
g Pn406 Emergency Stop Torque % 0 to 800 800 5.1.2
2 —Z :
Pn407 Speed Limit during Torque rpm |0 to 10000| 10000 5.2.7
Control
Pn408 Torgue 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
Pn500 Positioning Completed Width | ref. units | 0to 250 7 5.5.3
Pn501 Zero Clamp Level rpm 0to 10000 10 5.4.3
* Pn502 Rotation Detection Level rpm 1 to 10000 20 5.5.5
I Speed Coincidence Signal
g Pn503 Output rpm 0to 100 10 554
a Width
: Pn504 NEAR Signal Width ref. units | 1to 250 7 5.5.8
8  |Pnsos Overflow Level 2‘3%{?' 1t032767| 1024 6.2.1
<)
= Brake Reference Servo OFF
3 Pn506 Delay 10ms 0to 50 0 5.4.4
Time
PN507 Brake Reference Output rpm  |0to 10000| 100 5.4.4
Speed Level
Timing for Brake Reference
Pn508 Output 10ms 10 to 100 50 544
during Motor Operation
) Pn509 Momentary Hold Time ms 20 to 1000 20 5.5.9
% Pn50A* Input Signal Selections 1 — — 2100 5.3.3
% Pn50B* Input Signal Selections 2 — — 6543 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 — — 3211 5.3.4
Q Pn50F* Output Signal Selections 2 — — 0000 5.3.4
g Pn510* Output Signal Selections 3 — — 0000 5.34
n
Pn511 Reserved parameter (Do not . - 8888 .
change).
Pn512* Output Signal Reversal . . 0000 534
Settings
: Regenerative Resistor oto
s Pn600 gen x 10W capacity** 0 5.6.1
T ¥ Capacity *
oo
o 2 0to
S
g Pn601 Reserved parameter (Do not . capacity** 0 -
change.) *

* After changing these parameters, cycle the main circuit and control power suppliesto enable the new

settings.

** Normally set to "0". When using an external regenerative resistor, set the capacity (W) of the regenerative

resistor.

*** The upper limit is the maximum output capacity (W) of the servo amplifier.
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D.2. Switches
The following list shows the switches 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).

Position control (pulse train reference).

w |[k|lo| +~

Internal set speed control (contact
reference).

Internal set speed control (contact
reference)/Speed control (analog
reference).

Internal set speed control (contact
reference)/Position control (pulse train
reference).

Internal set speed control (contact
reference)/Torque control (analog
reference).

Position control (pulse train
reference)/Speed 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).
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Parameter Digit Name Setting Description Defa_ult
Place Setting |
0 None.
w (S)‘:)‘teiii Control 1 _Use? T-REF as an external torque limit
6] input.
é 0 SF-I;rITnEi:aI 2 Uses T-REF as a torque feed-forward input. 0
(,3) Allocation) 3 Uses T-REF as an external torque limit
s input when P-CL and N-CL are ON.
2 Torque Control 0 |None.
8 Option
N _& 1 |(V-REF 1 Uses V-REF as an external speed limit 0
< Terminal input.
a§ Allocation)
§ 0 Uses absolute encoder as an absolute
° lencoder.
g ) Absolute 1 ;J:sgdztr)solute encoder as an incremental 0
E Encoder Usage Uses absolute encoder as an absolute
T 2  lencoder.
Uses multi-turn limit.
3 |Not used. 0 0
0 Motor speed:
1V/1000rpm.
® 1 Speed reference: 1V/1000rpm.
2 2  [Torque reference: 1V/100%.
2 Analog Position error:
2 Monitor 1 3 ) .
175} 0.05V/1 reference units.
5 0 ;Z;g?gn ce 4 Position error:
5 Monitor 0.05V/100 reference units.
o
. Reference pulse frequency (converted to
S 40:_ rem): 1V/1000rpm. 0
Sc 6 Motor speed x 4: 1V/250rpm.
-% 7  |Motor speed x 8: 1V/125rpm.
% lAnalog
@ Monitor 2
8 1 [Speed 8to F |Reserved parameter (Do not change.).
o Reference
2 Monitor
2 |Not used. e 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 /Analog monitor smoothing: 1V/500 rpm 0
3 1. 4  [Torque reference: 10V/Max Torque.
:Cg 5 Motor speed: 1V/500 rpm.
'U§) Target acceleration after applying
© 6  (command smoothing: 10V/max acceleration
S .% allowed.
TS Analog monitorl ¢ lon003.0 used for analog monitor 1.
2 1 1 -selection of 0
<é source 1 |Pn006.0 used for analog monitor 1.
= parameter
O] IAnalog monitor
5 1- 0-4 0:x1, 1:x10, 2:x100 0
magnification of 3: x1/10, 4:x1/100
signal.
3 Not used. 0 | 0
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Parameter Digit Name Setting Description Defa_ult
Place Setting |
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
3 2. 4  [Torque reference: 10V/Max Torque.
é 5 |Motor speed: 1V/500 rpm.
UB) Target acceleration after applying
~ 6 (command smoothing: 10V/max acceleration
g8 allowed.
£33 /Analog monitol 0 |Pn003.1 used for analog monitor 2.
5 1 2 -selection of 0
< source 1 Pn007.0 used for analog monitor 2.
.% parameter
O )Analog monitor
2 2 — 0-4 0:x1, 1:x10, 2:x100 0
magnification of 3: x1/10, 4:x1/100
signal.
3 Not used. o L 0
Online Auto- 0  [Tunes only at the beginning of operation.
0 tuning Method 1 JAlways tunes. 0
= 2  |Does not perform autotuning.
A Speed Feed-
cE 3 back 0 [Enabled.
5§ 1 i 1
=22 Compensation 1 Disabled
a o (,3) Selection Isabled.
% Friction 0  |Friction compensation: Disabled.
O 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 [Model of motor 1 |Yaskawa A quad B model SGMP 0
s 2  [Other A quad B motor
B o
‘Oo_’ % % 1 Encoder type 0 Incremental A quad B encoder 0
& g § 1 lYaskawa absolute A quad B encoder
o 2 Encoder 0  |Yaskawa serial encoder 0
= selection 1 |A quad B encoder
0 |C phase signal used
3 [C- phase mask 1 C phase signal mask 0
Motor phase 0  |Not defined
> 5 S E O lorder P 1 UVw 0
28BS 2 juwv
c oI
=793
nn 1-3 |Not used 0 - 0
0  |No special treatment of integral
~N. S 0 (Integral mode \Value of integral is modified at end of a 1
< 0= L£ 1 .
=58 movement command to avoid Overshoot
a=7g 3
» 0 1-3 |Not used 0 |- 0
0  [Sign + pulse, positive logic.
c 1 CW + CCW, positive logic.
o T T
== 2 |A phase + B phase (x1), positive logic.
(@]
=] E 0 Reference 3 |A phase + B phase (x2), positive logic. 0
So 4 Pulse Form — -
g8wnl 4 A phase + B phase (x4), positive logic.
N =92 5 |Sign + pulse, negative logic.
co 8% . :
Lsc3 6 |CW + CCW, negative logic.
n O :
o5 Error Counter Clears error counter when the signal goes
ol 1 : 0 . 0
3] Clear Signal high.
o Form Clears error counter at the rising edge of

—_

the signal.
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Parameter

Digit
Place

Name

Setting

Description

Default
Setting |

2

Clears error counter when the signal goes
low.

Clears error counter at the falling edge of
the signal.

Clear
Operation

Clears error counter at the base block.

[N

Does not clear error counter. (Possible to
clear error
counter only with CLR signal).

Clears error counter when an alarm occurs.

Clear signal ignore

Filter Selection

Reference input filter for line driver signals.

Reference input filter for open collector
signals.

Pn2C6

Communi
cation
Switch

Check Sum

Doesn’t use check sum

|0 =~ |O|W|IN

Use check sum

Not used

WIN|=| ©

Pn2C7
Home Switches

Home limit
switch input

SI0 (CN1-40

SI1 (CN1-41

SI2 (CN1-42

Sl4 (CN1-44

SI5 (CN1-45

OB |WIN|~|O

( )

( )

( )
SI3 (CN1-43)
( )

( )

)

SI6 (CN1-46

7-F

Home failure

Limit switch
polarity

Normally closed (0 Volt logic)

Normally open

Home failure

Pn408

Torque

Control
Function
Switches

Notch Filter
Selection

Disabled.

= |O|IN|—~|O

Uses a notch filter for torque reference.

Not used.

WIN|=| O
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D.3. Input Signal Selections
The following list shows input signal selections and their default settings.

Parameter |E|Iglt Name Setting Description Defa.ult
ace Setting |
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 SI2 (CN1-42) input terminal.
C Inputs the reverse signal from
the SI3 (CN1-43) input terminal.
D Input the reverse signals from
the Sl14 (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:SI1
(Pcontrol when low.)
P-OT Signal Mappin
3 (Ovetravgel whenpt?igr?.) OtoF |Same as above. 2:SI2
N-OT Signal Mappin
0 (Overtra?/el whelﬁ)pk)lig%.) Oto F |Same as above. 3:SI3
/ALM-RST Signal
1 Mapping Oto F |Same as above. 4:Sl4
(Alarm reset when
low.)
PnS08 /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.)
/SPD-D Signal
0 '(\I/lr?[g}?:;? Set Speed Oto F |Same as above. 8: OFF
Selection)
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Digit

Parameter
Place

Name

Setting

Default

Description Setting |

/SPD-A Signal
Mapping

(Internal Set Speed
Selection)

OtoF

Same as above. 8: OFF

Pn50C 2

/SPD-B Signal
Mapping

(Internal Set Speed
Selection)

OtoF

Same as above. 8: OFF

/C-SEL Signal Mapping
(Control Mode
Switching)

OtoF

Same as above. 8: OFF

/ZCLAMP Signal
Mapping
(Zero Clamping)

OtoF

Same as above. 8: OFF

Pn50D

/INHIBIT Signal
Mapping (Disabling
Reference Pulse)

OtoF

Same as above. 8: OFF

/G-SEL Signal
Mapping
(Gain Switching)

OtoF

Same as above. 8: OFF

(Reserved)

OtoF

Same as above. 8: OFF

e When Pn50A.0 is set to 0 for the XtraDrive servo amplifier, only the following modes are compatible:

Pn50A.1=7, Pn50A.3

=8, and Pn50B.0=8.

Extended input signal selection, these inputs are used in the user program.

0 [lnput1 0to 8 |Same as above. 8: OFF
Pn2D0 1 Input 2 0to 8 |Same as above. 8: OFF
2 |lnput3 0to 8 |Same as above. 8: OFF
3  |lnput4 0to 8 |Same as above. 8: OFF
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. .
0 |Emergency input 4 |Inputs from the SI4 (CN1-44) 8:ON
Pn2D1 input terminal.
5 Inputs from the SI5 (CN1-45)
input terminal.
6 Inputs from the SI6 (CN1-46)
input terminal.
7 Sets emergency signal OFF.
8 Sets emergency signal ON.
1 Fast Input 0to 8 8: OFF
2 |lnput5 0to 8 |Same as Pn50A.1 8: OFF
3  |lnput6 Oto8 8: OFF
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D.4. Output Signal Selections
The following list shows output signal selections and their default settings.

Parameter Digit Name Setting Description Defa!ult
Place Setting
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 /V-CMP Signal 0to 3 [Same as above 1: S0O1
Mapping
2 TGON Signal 0to 3 [Same as above 2: S02
Mapping
S-RDY Signal .
3 Mapping 0to 3 [Same as above 3:S03
0 CLT _Slgnal 0to 3 [Same as above
Mapping
1 VLT _Slgnal 0to 3 |Same as above
Mapping
PnSOF BK Signal Ma
2 . 9 Pl 0to3 [Same as above 0: Not
pIng - used
3 /WAR.N Signal 0to 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 same output circuit, datais output 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 /IWARN signals: Overload and regenerative overload.

Extended input signal selection, these inputs are used in the user program.

0 Disabled.
1 Outputs from the SO1 (CN1-25, 26)
. output terminal.
0 ,\faop'gi'nsg'gna' o, loutputs from the SO2 (CN1-27, 28) 0:disable
PR2D2 output terminal.
3 Outputs from the SO3 (CN1-29, 30)
output terminal.
1 [Outputl 0to 3 |Same as above O:disable
2  |Output 2 0to 3 |Same as above O:disable
3 |Output 3 0to 3 |Same as above O:disable
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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.

Fn008 IAbsolute encoder multi-turn reset and encoder alarm reset.

Fn009 IAutomatic tuning of analog (speed, torque) reference offset.

FnOOA Manual adjustment of speed reference offset.

FnOOB Manual adjustment of torque reference offset.

Fn0OC Manual zero-adjustment of analog monitor output.

Fn0OD Manual adjustment of analog monitor output gain.

FnOOE IAutomatic 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
Fn013
(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 —
Un008*  [Error counter value refl?;ietr;ce IAmount of position error

0,
Unoo9 Accumulated load rate % \Value for the rated torque as 100%

Displays effective torque in 10s cycle.

\Value for the processable regenerative
UnOOA  |Regenerative load rate % power as 100%
Displays effective torque in 10s cycle.

\Value for the processable power when

Power consumed by DB % dynamic brake is applied as 100%

un00B

resistance 4 . |

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.

D-14



XtraDrive User Manual Appendix E: Serial Interface Protocol

Appendix E.  Serial Interface Protocol

This document describes the XtraDrive serial communication protocol.
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E.1. Introduction
This document describes the XtraDrive serial communication protocol.
XtraDrive can works with XtraWare or with every other software that
confirms with this protocol.
Up to 15 XtraDrive units can be connected on a bus. Broadcast command can
be sent to all axes (XtraDrive units).
E.2. Basic Communication Specification
Half duplex communication using the following:
Baud rate: 19200 Auto-detect
Bit Structure: Start 1 bit
Data 7 bit (ASCII code)
Stop 1 bit
Even-number parity 1 bit
Synchronization: | Start / Stop synchronization | 1 bit
E.3. Protocol Specifications
The protocol is master/slave protocol, where a PC (or other device) isthe
master and the XtraDrive is the slave. The master sends a request or a polling
message, and the XtraDrive answer by acknowledge (ACK). The master can
send a new message only after receiving an answer or ACK message or after
timeout expired.
The master can control up to 15 XtraDrive units, by using addresses. In case
of sending broadcast message, the master will not wait for acknowledge.
When there is no command to send, the master continues sending polling
message and the XtraDrive respond with acknowledge.
The diagram below illustrates the communication protocol between a PC
(master) and a single XtraDrive.
PC XtraDrive
| 1¥Message | >
<« | Response |
| 2“message | >
Timeout | 3“9message | >
< \ Response \
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E.3.1. Master Message Format
Every message in this protocol starts with “N” (4EH) and terminates
with CR (ODH).
Basic message consists of ASCII code character strings. Each byte in
the message contains two HEX digits that become ASCII code.

Njla|m|Id|id|c | c |[PIPL.................... PnPn | s | s | CR

N: XtraDrive message start symbol “N” (ASCII 4EH).
a: Axis address (0 — OFH becomes ASCII code). For broadcast message
and when only one driver is used, address 0 will be written (30H).
The Axis address is set by digit 2 of Pn000 (refer to Appendix D: List of
Parameters).
m: Operation mode. One digit in ASCII code.
0 — broadcast message
1 — polling message
2 — Immediate Mode
3 — Sequential Mode
4 — Program Download
5 — Program Upload
idid: Two hexadecimal digits for message Identification. Number
between 1 to 255 (0 is not allowed). The message ID enables
synchronization between status received from XtraDrive and a specific
message.
See also E.4.1 below.
cc: Command Operational Code (two digits).
PnPn: Command Parameter number n. Parameter may be char, short or
long type as defined by the Op-code.
ss: Message Checksum. Two HEX digits calculated by adding all bytes
in a message body (I.e. without N’ and CR). See E.3.2 below.
CR: Carriage Return code (0DH) in ASCII code. It is used as message /
response termination symbol.

E.3.2. Checksum Calculation

Checksum calculation is done for binary message. Each organ in the
equation is 2 HEX digits exclude the N. L.e, the checksum for the
message

Namidid P1 P1 P2P2P2P2S CR (Pl is byte, P2 is word) will be:
S =100H — (am + id + P1 + P2h + P2I)
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E.3.3.

For example: CONTROL ON command:

N03674501 -> SS = 100-(03+67+45+1) = 50

So the command will be N0367450150

For example: MOVE 600 1000 command (Move 600uu in 1000 msec):
N036B7100000258000003E8 ->

SS =100 — (03-6B-71-02-58-03-E8) = FFFFFFFFFFFFFEDC = DC
Only the last 2 HEX digits (last byte) take into consider.

So the command will be N036B7100000258000003E8DC

Note: There is an option to work without checksum by setting Pn2C6 to
0.

Response Message

Each master message will be respond by XtraDrive response message in
the following format:

N A m id id Answer S S CR

N: XtraDrive message start symbol “N” (ASCII 4EH).
a: Axis address (0 — OFH becomes ASCII code).

m: Response type. One digit in ASCII code.

0 — Acknowledge (without Fault)

1 — Acknowledge (with Fault)

2 — Answer for command (GET _VAR)

3 — Acknowledge with watch variables field

5 — Program upload

idid: 1f the fault is related to a specific command / message, these two
hex digits, contain the message ID as sent by the master. Other wise the
ID is set to 0 (30H, 30H).

Answer: This field contains the XtraDrive answer. Usually the answer
will be ACK, except for commands like GET VAR. Details on ACK
and GET VAR answer will follow in next paragraphs.

ss: Message Checksum (see E.3.2 above).
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E.3.4. Acknowledge (ACK) (m=0,1)
Answer field for ACK is defined as follow:

[f: Two hex digits of fault code.
0 — No fault
Other — see Fault codes

swswswsw: Status word. 16-bit device status.

E.3.5. Answer field for GET VAR command (m=2)

c c Inxl | Inx0 | V7 Vo6 V5 V4 V3 V2 V1 VO

cc: Response message operational code (= Command Operational Code)

InxI-Inx0: Two hexadecimal digits in ASCII code, giving the variable ID
(index in Interface Variable table).

V7-V0: Eight hexadecimal digits in ASCII code, giving the variable value
(long type).

E.4. Program Download

Program download will be done line-by-line using the protocol above. In this
case, the Id field is used for program line (start with 1). The XtraDrive
operation mode must be set to program mode prior to starting download.

E.4.1. Message ID

Each command message has one byte for identification, except poll
messages that always have id = 0. ID is needed to enable the PC to
display history of last execution commands and bind fault condition to a
specific command.

Number allocation

0 Poll message

1-100 Program line number
101 — 200 Command ID

201 — 255 Spare for future use
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E.5. Parameters

Index Name
1 | Target position
2 | Max_profile velocity
3 | Profile velocity
4 | Max profile acceleration
5 Profile acceleration
7 | Jerk smoothing_time
8 Position demand_value
9 | Position actual value
10 | Following error_actual value
11 | Velocity demand value
12 | Velocity actua value
13 | Target velocity
16 | Target torque
17 | Torque demand value
19 | CW Torqgue limit
20 | CCW Torque limit
23 | Modes of operation
24 | Motion_go
25 | Exact mode
26 | Command mode
27 | Application_gain
29 | Servo cycle time
30 | Motion_end window
31 | User encoder
33 | Inputs State
34 | Outputs State
37 | Clock
39 | Follower_synchronized
40 | Follower position offset
41 | Analog Torque
42 | Analog Speed
43 | Speed reference
45 | Program line
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E.6. List of Op-Codes

Op- Arg - H
Code Name Group Number Immediate | Program Sequential
64 ACCELERATION Profile 1 TRUE TRUE TRUE
Program
66 CALL Flow 1 FALSE TRUE FALSE
Control
69 CONTROL Servo 1 TRUE TRUE TRUE
144 DELAY Wait 1 FALSE TRUE TRUE
Program
70 END Flow 0 TRUE TRUE FALSE
Control
71 GAIN Servo 1 TRUE TRUE TRUE
85 GET_PAR System 1 TRUE TRUE TRUE
72 GET_VAR System 1 TRUE TRUE TRUE
112 GO Motion 2 FALSE TRUE TRUE
128 GO_D Motion 2 FALSE TRUE TRUE
117 GO_H Motion 1 FALSE TRUE TRUE
Program
73 GO_TO Flow 1 FALSE TRUE FALSE
Control
131 HARD_HOME Home 2 FALSE TRUE TRUE
133 HOME_C Home 1 FALSE TRUE TRUE
132 HOME_SW Home 2 FALSE TRUE TRUE
130 HOME_SW_C Home 2 FALSE TRUE TRUE
Program
105 IF Flow 5 FALSE TRUE FALSE
Control
Program
89 IF_INPUT Flow 1 FALSE TRUE FALSE
Control
Program
97 INPUT_CASE Flow 2 FALSE TRUE FALSE
Control
74 JERK_TIME Profile 1 TRUE TRUE TRUE
Program
88 LABEL Flow 1 FALSE TRUE FALSE
Control
Program
75 LOOP Flow 3 FALSE TRUE FALSE
Control
113 MOVE Motion 2 FALSE TRUE TRUE
129 MOVE_D Motion 2 FALSE TRUE TRUE
118 MOVE_H Motion 1 FALSE TRUE TRUE
119 MOVE_R Motion 1 FALSE TRUE TRUE
0 POLLING 0
101 PT_FOLLOWER Motion 1 FALSE TRUE TRUE
Program
77 RETURN Flow 0 FALSE TRUE FALSE
Control
Program
78 RUN Flow 1 TRUE FALSE TRUE
Control
79 SET_OUT Output 2 TRUE TRUE TRUE

e Continued on the next page
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e Continue from the previous page

C%':i-e Name Group Nlﬁ%er Immediate Program Sequential
80 | SET_PAR fqute 2 TRUE FALSE TRUE
81 | SET_VAR I\éas”ab 2 TRUE TRUE TRUE
95 | SET_ZERO_POSITION | Home 0 TRUE TRUE TRUE
115 | SLIDE Motion 1 FALSE TRUE TRUE
102 | SLIDE_ANALOG Motion 0 FALSE TRUE TRUE
83 | SPEED Profile 1 TRUE TRUE TRUE
100 | SPEED_CONTROL Motion 1 FALSE TRUE TRUE
82 | START Motion 0 TRUE FALSE FALSE
84 | STOP Motion 1 TRUE TRUE TRUE
99 | STOP_MOTION Motion 0 TRUE TRUE TRUE
116 | TORQUE Motion 1 FALSE TRUE TRUE
103 | TORQUE_ANALOG Motion 0 FALSE TRUE TRUE
87 | TORQUE_LIMITS Servo 2 TRUE TRUE TRUE
145 | WAIT_EXACT Wait 1 FALSE TRUE TRUE
146 | WAIT_FOR_START Wait 0 FALSE TRUE TRUE
147 | WAIT_INPUT Wait 2 FALSE TRUE TRUE
148 | WAIT_STOP Wait 1 FALSE TRUE TRUE
149 | WAIT_VARIABLE_GT Wait 2 FALSE TRUE TRUE
150 | WAIT_VARIABLE_LT Wait 2 FALSE TRUE TRUE
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E.7. List of Error Messages

Error Code \ Messages |
1 | Sequential buffer full |
2 | Immediate buffer full |
3 | Motion buffer full |
4 ‘ Invalid program line number |
5 \ Message transmission error |
6 \ Invalid variable index |
7 \ Variable is read-only |
8 | Unknown command |
9 | SET ZERO POSITION cannot be performed when motion in progress |
10 | Send buffer full |
11 \ Message receive time exceeded |
12 | Message receive buffer full |
13 | Home sensor not found |
14 | Invalid input setting |
15 | Invalid output setting |
16 | Selected I/O not in use |
17 \ Serial command prohibited |
18 \ Parameter storing fault |
19 \ Parameter storing failed |
20 \ Motor should be stationary during first CONTROL ON after power up |
21 | Phase finding error |
22 | Autotuning available in Serial Command mode only (Pn000.1 = D) |
23 | Program being run |
24 | Variable does not exist |
25 \ Wrong gear setting |
26 \ Wrong default profile values |
31 | Both speeds are in the same direction. |
64 | A.02: Parameter Breakdown |
65 | A.03: Main Circuit Encoder Error |
66 \ A.04: Parameter Setting Error |
67 \ A.05: Servomotor and Amplifier Combination Error |
68 \ A.10: Overcurrent or Heat Sink Overheated |
69 \ A.30: Regeneration Error Detected |
70 | A.32: Regenerative Overload |
71 | A.40: Overvoltage |
72 | A41: Undervoltage |

|

e Continued on the next page
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‘ e Continue from the previous page

|

73 | A.51: Overspeed |
74 | A.71: Overload: High Load |
75 | A.72: Overload: Low Load |
76 | A.73: Dynamic Brake Overload |
77 | A.74: Overload of Surge Current Limit Resistor |
78 \ A.7A: Heat Sink Overheated |
79 \ A.81: Absolute Encoder Backup Error |
80 \ A.82: Encoder Checksum Error |
81 | A.83: Absolute Encoder Battery Error |
82 | A.84: Absolute Encoder Data Error |
83 | A.85: Absolute Encoder Overspeed |
84 | A.86: Encoder Overheated |
85 | A.BI: Reference Speed Input Read Error |
86 | A.B2: Reference Torque Input Read Error |
87 \ A.BF: System Alarm |
88 | A.Cl: Servo Overrun Detected |
89 | A.C2: Phase finding error |
90 | A.C8: Absolute Encoder Clear Error and Multi-Turn Limit Setting Error |
91 \ A.C9: Encoder Communications Error |
92 \ A.CA: Encoder Parameter Error |
93 \ A.CB: Encoder Echoback Error |
94 | A.CC: Multi-Turn Limit Disagreement |
95 | A.DO: Position Error Overflow |
96 ‘ A.E7: Option Unit Detection Error |
97 | AF1: Power Line Open Phase |
112 \ A.91: Overload (Warning) |
113 | A.92: Regenerative Overload (Warning) |
128 ‘ Line number error in program run |
129 \ Command not applicable in this mode |
130 | Acceleration too low for this motion |
131 | Required speed for this motion greater than maximum motor speed |
132 \ Value out of range |
133 \ Distance to target too great |
134 \ Motion time too long |
135 ‘ Variable value in command out of range |
136 | Program flow error |
137 | Jerk time too long |
138 \ Home sensor already active |
| |

e Continued on the next page
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e Continue from the previous page

|
140 | Home sensor not defined
141 | Motion cannot be executed while motor disabled
142 | Invalid torque limits
143 | Invalid label number
144 | Invalid input index
145 | Invalid output index
146 \ Excessive vibrations detected during Autotuning
147 \ Autotuning already in progress
149 | Parameter autosave failed
255 | Unable to switch Servo Control
142 | Fault buffer full

E.8. List of Status Words

Bit Name Comment
0 | Ready to Switch On
1 Switched On
2 | Operation Enabled
3 | Fault
4 | Voltage disabled Always 1
5 | Quick Stop
6 | Switch On Disabled
7 | Warning
8 | Manufacturer specific. (ready for start)
9 | Remote Always 0
10 | Target Reached
11 | Internal Limit Active
12 | Operation Mode Specific
13 | Operation Mode Specific
14 | Manufacturer specific (program run)
15 | Manufacturer specific (need restart)
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