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1.

I ntroduction

This guide describes the XtraDrive XD- SERIES AC SERVO DRIVER
controlling Y askawa Y -1l series or any compatible AC servomotor.

The product conformsto the following standards:

EN61000-6-2: 1999

EN55011: 1998, Group 1 Class A

However, because this product is a built-in type, reconfirmation of the above
standards is required after being installed in the final product.

Upon receipt of the product and prior to installing the product, read these
instructions carefully and retain for future reference. Thiswill enable you to
properly use the XtraDrive Series AC Servo Driver and carry out periodic
inspection, maintenance, etc.

Related documents:

Title Catalog No.

XtraDrive Series Servo System User’s Manual | 8U0108

AC Servo Motor Instructions for Yaskawa -1l | TOE-C231-2 (for 3-II)
series motors or documentation for other Manufacturer's motor
compatible motors specification

XtraWare User's Manual 8U0109

Topics described in this manual include:

Safety precautions

Checking XtraDrive upon delivery

Installing XtraDrive

Wiring XtraDrive

Operating XtraDrive

B Inspecting and maintaining XtraDrive

Some drawings in this guide are shown astypical examples and may differ from
the shipped product.

Y ou can order a copy of this guide by contacting your YET representative
Contact information is provided on the copyright page. Please state the catalog
number, which appears on the front cover.

Notes:

Some drawings in this guide are shown with the protective cover or shields
removed in order to enhance clarity. Make sure all covers and shields are
replaced before operating this product.

YET isnot responsible for accidents or damages resulting from product
modifications made by the user.
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1.1. Safety Precautions

In this guide, safety precautions are classified as WARNING or CAUTION.
It is extremely important that you pay close attention to these precautions.

The following symbols are used:

/I\ WARNING
Indicates a potentially hazardous situation,

which, if not avoided, could result in death or serious personal injury.

/\\ CAUTION
Indicates a potentially hazardous situation

which, if not avoided, could result in minor or moderate personal injury
and/or damage to the equipment. In some instances, items described in
CAUTION could aso result in a serious accident.

Read the following safety precautions thoroughly before installation,
operation, maintenance or inspection of the XtraDrive Servo Drives.

AWARNING

Installation Reference
Q After voltage resistance test, wait at least five minutes before Page No.
servicing the product.
Failure to observe this warning could result in electric shock. 14
Wiring
Q XtraDrive grounding must be in accordance with the national code 18

and consistent with sound local practices.

Failure to observe this warning could result in electric shock or fire.

Inspection and Maintenance
Q Be sure to turn OFF power before inspection or maintenance. 32

Failure to observe this warning could result in electric shock.

Q Never open the terminal cover while power is ON, and never turn 32
ON power when the terminal cover is open.

Failure to observe this warning could result in electric shock.

Q After turning OFF power, wait at least five minutes before servicing

the product. 32

Failure to observe this warning could result in residual electric
charges causing electric shock.
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ACAUTION

Receiving Reference
Q Use the specified combination of servomotor and XtraDrive. Page No.
Failure to observe this caution could result in fire or equipment
failure. 12
Installation
Q Never use the equipment near flammable materials or where it 14
may be exposed to splashes of water or corrosive or flammable
gases.

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

Wiring
a Do not connect three-phase power supply to XtraDrive output 18
terminals U, V, and W.

Failure to observe this caution could result in personal injury or
fire.

Q Securely tighten screws on the terminal block and ground 18
terminals of power input and motor connections.

Q When using a 400V XtraDrive, the amount of current leaking from 18
the power line increases. Therefore, use cables and isolation
materials rated for 400V, and keep the wires as short as possible.

Operation

Q To avoid accidents, perform a test run of the servomotor with no
load. 31

Failure to observe this caution could result in personal injury.

O Before starting operation with a load connected, set up user
constants suitable for the machine. 31

Failure to do so could result in overrun failure. When the load
moves vertically, incorrect setting of the user constants may cause
the load to fall.

Q Before starting operation with a load connected, make sure
emergency-stop procedures are in place. 31

Failure to observe this caution could result in personal injury.

Q During operation, do not touch the XtraDrive's heat sink.

Failure to observe this caution could result in burns. 31
O Motor overload protection is internally provided. For further
information, refer to the XtraDrive User Manual Cat. No. 8U0108. 32
Inspection and Maintenance
a Never change wiring while power is ON. 32

Failure to observe this warning could result in electric shock or
personal injury.
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1.2. Warning Labe

f& b @RGLIUEEA TR SAMETHIMLL SROEALN
{5"_\ aonne Disconnect all power and wait 5 min
WARNING pefore servicing. May cause electric shock
+ B BEREE-bFLIMAL] ARORLLT
AIL g minn D0 not touch heatsink when power is ON.
CAUTION May cause burn. P
YTP—AWMEEWHY X
Use proper grounding techniques.

WARNING
LABEL

10
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1.3. Parts

The part names of the XtraDrive series AC Servo Driver are shown in the
following diagram:

HEAT SINK ANALOG
MONITOR CN5
INDICATORS
SWITCHES
WARNING
LABEL
MODEL LABEL
MAIN POWER ]
TERMINAL ( SERIAL
COMMUNICATION
> CONNECTOR CN3
CONTROL POWER_—" TS
TERMINAL Xey NAMEPLATE
MOTOR
CONNECTION S < /O SIGNAL
TERMINAL : CONNECTOR CN1
GROUNDING ENCODER
TERMINAL CONNECTOR CN2

11
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2.  Checking On Délivery
/\\ CAUTION

O Use the specified combination of servomotor and XtraDrive.

Failure to observe this caution could result in fire or equipment failure.

For more information, refer to the XtraDrive Series User Manual (Cat. No. 8U0108).

2.1. Checking ltems

When XtraDrive series products are delivered, check the following:

[tem Remarks

Are the delivered
products the ones you
ordered?

Check the types marked on the nameplates of the
servomotor and XtraDrive.

The motor shaft should rotate smoothly when rotated

Does the motor shaft manually. If the motor has brakes, it cannot be turned

rotate smoothly?

manually.
Is there any visible Check the overall appearance, and check for damage or
damage? scratches resulting from transportation.

Are any screws loose? | Tighten any loose screws with a screwdriver.

If any of the above items are faulty or incorrect, contact your local sales
representative or the dealer from whom you purchased the product(s).

12
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2.2. Appearance and Nameplate

*TYF’E
r .
XtraDrive MODEL XD-P3-MS
AC-INPUT AC-OUTPUT
_> 200-230V  50/60Hz 0-230V 3 PHASE -

1 PHASE 0.81 AMPS 0.03(0.04)kW(hp) 0.33 AMPS
—» [ SN 002006000000000 T
®
Bauart
gepriift LISTED
PRODUCT SERVICE IND. %(1)\’;‘}' EQ.
Y£7 Yaskawa Eshed Technology
MADE IN JAPAN

J

NAMEPLATE SERIAL NUMBER
— APPLICABLE POWER SUPPLY
SERVOMOTOR OUTPUT —

2.3. Type Designation

XD-01- MS 01 R Y999
XtraDrive Series 4—,_ T

Max. Applicable
Servomotor 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)
Output . Output i
S R e W I o
ode Code
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
05 0.50

13
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3. Installation

XtraDrive series servo driver is a base-mount type servo controller. Incorrect
installation will cause problems. Always observe the installation instructions
provided below.

ACAUTION

Q Never use the equipment near flammable materials or where it may be
exposed to splashes of water or corrosive or flammable gases.

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

3.1. Storage Temperature Range

If the XtraDrive isto be stored with the power cable disconnected, storeitin
atemperature range of between -20 ~ +85°C.

3.2. Operating Conditions
Ensure the following operating conditions for XtraDrive use:

Installation category (Overvoltage category)*: 1l
Pollution degree *: 2

Protection class *: 1X

Maximum altitude: 1000 m

* Conforming to the following standards:

EN55011: 1198 Group 1 Class A
EN61000-6-2: 1999

3.3. Installation L ocations

Different locations for the XtraDrive necessitate certain conditions as
described in the following table:

Installation

Location Notes

Design the control panel size, unit layout, and cooling
Inside a control panel | method so that temperature around the periphery of the
XtraDrive does not exceed 55°C.

Suppress radiated heat from the heating unit and a
temperature rise caused by convection so that the
temperature around the periphery of the XtraDrive does not
exceed 55°C.

Near a heating unit

Near a source of Install a vibration isolator underneath the XtraDrive to
vibration prevent it from receiving vibration.

Corrosive gases do not immediately affect the XtraDrive but
will eventually cause contactor-related devices to
malfunction. Take appropriate action to protect against
corrosive gases.

In a location where
corrosive gases are
present

Avoid installation in a hot and humid place or where

Other excessive dust or iron powder is present in the air.

14



Short Form Installation Guide Installation

3.4. Orientation

Install the XtraDrive perpendicular to the wall and orientate it as shown in
the figure below.

Firmly secure the XtraDrive through two or four mounting holes (depending
on the XtraDrive capacity).

—arrrAaaa UL L Wall

bt

Ventilation

15
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3.5. Multiple XtraDrive Installation

When installing multiple XtraDrives side by side in a control panel, observe

the following:
—
c
FAN FAN S o
ElE
1 1 £ o
o | O
Te}
L] ]a L] ]a L] ]a [T ]a
QRO : QRO : QRO : QRO :
WX traDrit o WX trabrive [[ | ! WX ‘traDrive 1 WX ‘traDrive 1
Xpzg xopz Xp Iz XDz
O oot § O oot § O ouee § - §
I]OL1—| L DOL1—| L DOL1—| || DOL1—| ||
o ofw ] O ofw 1 oofu ] oDo|- |
O0ojeA O0ofe A 0olsA 0olsA
0 ofe 0 oje 0 Ofe: 0 Ofe2
0 oOle |§ O0oje |§ 0oje |§ 0oje |¢
Bolel Bolel 'HEIN HEN
O Ofs O Ofst 0 Ofet 0 Ofet
o ofe 0Ofe_| 0 Ofe_| 0 O|e_|
ool | oolv7| | oolv7] | ool |
O0ofvA O0olvA oolvA oolv A
0ofw |§ ODolw |§ ODofw |§ Oofw |§
@D |@ L @D @ L @D (¢ L ®@® @ LI
o
Slo
. Nls
10mm(0.4in.)or more =gi=
Els
Lo
30mm(1.2in.)or more 30mm(1.2in.)or more

 Front Pand

Install XtraDrive perpendicular to the wall so that the front panel (digital operator
mounted face) faces outward.

e Cooling

Provide sufficient space around each XtraDrive to allow cooling by fan and
natural convection. When installing XtraDrives side by side, provide at least
10mm (0.4in.) space between them and at least 50mm (2in) space above and
below them as shown in the figure above.

Install cooling fans above the XtraDrives to prevent the temperature around
each XtraDrive from increasing excessively and also to maintain an even
temperature inside the control panel.

16



Short Form Installation Guide Installation

* WhereMounted Side by Side

When installing XtraDrives side by side, provide at least 10 mm (0.4 in) space
between them and at least 50 mm (2 in) space above and below them as shown in
the figure above. Install cooling fans above the XtraDrivesto prevent the
temperature around each XtraDrive from increasing excessively and also to
maintain the temperature inside the control panel evenly.

e Environment Inside Control Box

Maintain the following conditions inside the control box:

B Ambient temperature for XtraDrive: 0 to 55°C

Humidity: 90% RH or less, no condensing.

Vibration: 4.9 m/s?

No freezing.

Ambient temperature to ensure long-term reliability: 45°C or less

3.6. Voltage Resistance Test

AWARNI NG

Q After voltage resistance test, wait at least five minutes before servicing the
product.

Failure to observe this warning could result in electric shock.

Conduct voltage resistance tests under the following conditions:

Voltage: 1500 Vs AC, for one minute

Breaking current: 30 mA or more

Frequency: 50 or 60 Hz

Voltage applied points: Between the frame ground and the point where the
terminals L1, L2, L3, L1C, L2C, U,V and W are
connected.

17
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Wiring

4.

Wiring
This section provides a standard example for connecting XD series products to
peripheral devices and briefly explains how to connect each peripheral device.

AWARNI NG

XtraDrive grounding must be in accordance with the national code and
consistent with sound local practices.

Failure to observe this warning could result in electric shock or fire.

ACAUTION

Do not connect three-phase power supply to XtraDrive output terminals U, V
and W.

Failure to observe this caution could result in personal injury or fire.

Securely tighten screws on the terminal block and ground terminals of power
input and motor connections.

Failure to observe this caution can result in a fire.

When using a 400V XtraDrive, the amount of current leaking from the power
line increases. Therefore, use cables and isolation materials rated for 400V,
and keep the wires as short as possible.

B Main circuit wiring

W |/O signal wiring

B Encoder wiring

B Example of connections

4.1. Cable Specifications

Ratings and specifications of cables for XtraDrives are summarized in

Refer to the XtraDrive's Design and Maintenance Manual for the following
wiring instructions:

the

following tables.
A CAUTION

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

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

The maximum length for signal lines are as follows:

=  Maximum of 3 m (9.84 ft) for reference input lines.

=  Maximum of 20 m (65.6 ft) for PG feedback lines.

= Use a cable with 50 m (164.0 ft) specifications for distances over 20 m (65.6 ft).

18
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Wiring

The following table provides wire size specifications.

External Terminal Name

Wire Size[mm? (in%)]

P3~k~k PS** 01** 02** 04**
For Online Main circuit L1, L2 AWG14
200V | terminas | power input (Single AWG16 [HIV 2.0
terminals phase) | [HIV 1.25(0.002)] (0.003)]
Motor u,Vv,w
connection AWG16 [HIV 1.25 (0.002)]
terminals
Control power L1C, L2C
supply input AWG16 [HIV 1.25 (0.002)]
terminals
Offline | Control 1/0 CN1 Twisted-pair or shielded twisted-pair wires.
terminals | signal connector Core wire at least 0.12 mm2 (0.0002 in2),
tinned, annealed copper twisted wires.
PG signal CN2 Finished cable dimensions:
connector Max. @16 mm (0.63 in) for CN1 and max.

@ 6.8 mm (0.27 in) for CN2.

Ground terminal

AWG14 [HIV 2.0 (0.003)] min.

External Terminal Name

Wire Size[mm? (in)]

05* * 08* * 10* * 15* * 20* * 30* *
For Online Main circuit L1L2L3
200V | terminals | power input (Three AWG14 AWG12
tarminals phase) [HIV 2.0 (0.003)] [HIV 3.5 (0.005)]
Motor AWG10
; AWG14 [HIV | AWGI12[HIV 35 [HIV
connection U V. W
: Vo 2.0 (0.003)] (0.005)] 55
terminals (0.009)]
Control power
supply input L1C, L2C | AWG16[HIV 1.25 (0.002)]
terminals
Offline Control 1/0 Twisted-pair or shielded twisted-pair wires.
terminals | signal connector | CN1 Corewireat least 0.12 mm2 (0.0002 in2),
tinned, annealed copper twisted wires.
PG signd Finished cable di men;i ons:
connector CN2 Max. @16 mm (0.63 in) for CN1 and max.

@ 6.8 mm (0.27 in) for CN2.

Ground termind

AWG14 [HIV 2.0 (0.003)] min.

19
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Wiring

The following table shows types of cables and must be used with the
previous tables for wire size specifications.

Cable Types Allowable Conductor
Symbol Name Temperature°C
PVC Normal vinyl cable -
A\ 600V vinyl cable 60
Temperature-resistant
HIV vinyl cable 75

The following table shows appropriate cables for CN1 and CN2 XtraDrive

connectors.

Wire sizes were selected for three cables per bundle at 40°C ambient
temperature with the rated current.

Connector Name

and Signal ltem Specification
Cable Twisted-pair or shielded twisted-pair wire.
Control AWG24 [0.2 mm?” (0.0003 in*)], AWG26 [0.12 mm”
1/O Sianal | CN1 Applicable wire (0.0002 in%)], AWG28 [0.08 mm? (0.0001 in)],
Connegctor AWG30 [0.05 mn? (0.00008 in?)].
Finished cable @16.0 mm (& 0.63 in) MAX.
Cable Shielded twisted-pair wire.
AWG24 [0.2 mm* (0.0003 in%)], AWG26 [0.12 mm*
(0.0002 in%)], AWG28 [0.08 mm? (0.0001 in?)],
AWG30 [0.05 mm? (0.00008 in)].
PG Signal CN2 | Applicblewire Use AWG22 [0.33 mm? (0.001 in?)] for encoder
Connector power supply and AWG26 [0.12 mm? (0.0002 in?)]
for other signals. These conditions permit wiring
distances up to 20 m (65.6 ft).
gi'r?']f"n:%ncab'e @6.8 mm (@ 0.27 in) MAX.

20
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Wiring

4.2. Connecting to Peripheral Devices

4.2.1.

Molded-case circuit
breaker (MCCB)
Power supply

Used to protect 1 phase 200VAC

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

Noise filter
Used to eliminate external
noise from power supply
line.

Magnetic contactor

RT

b

Molded-case
circuit breaker

Noise filter

Turns the servo

the magnetic
contactor.

‘§

Brake power supply

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

Regenerative resistor unit

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

Ground

Brake
power supply

i ON or OFF. Magnetic Magnetic
HA Use a surge contactor N K contactor
i N
suppressor for \

Protective

Single-phase 200V Main Circuit

7

e

Personal computer

Cable type: P/N 004145

/

XtraDrive is compatible with most PLC
motion controllers and indexers.

Host controller

\

——

oo
oo
s | s | e

Green/Yellow
wire

L2C
L1G

L1

W

B1B2

Regenerative
resistor(option)

IS
AN

~

21

Cables and
Connectors for
encoder and
motor
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Wiring

4.2.2.

Example of Connections for Single-phase 200V XtraDrive

The following diagram shows an example of standard XtraDrive
connections.

Design the circuit so that the main circuit power supply turns OFF at

eme

Single—phase 2
(50/60 Hz)

rgency stop.

10%
00 to 230 VAC 1%

1MCCB A) A)

Noise filter]

Power Power Alarm
OFF ON 1MC processing

=3
alo [gm T T

1MC

N | Be sure fo afttach a surge supressor to the

excitation coil of the magnetic contactor and relay

Connect properly to

protective ground
Reference speed
+2 fo +10 V/rated motor speed
T—REF |
Torque reference P
+1 to £10 V/rated motor torque SGl
>
- "o
PULS PULS !
cw !
;IP/PULS| }
[A phase] 374
SIGN D SIGN! K 38’
CCW P 1
[E phase] SIGNI K— 39
Position reference < CLR = CLR | 15 ——n |:
;I CLR) L4 |}~l<| s
L 1 -4 35k
I Dot R 34
Open—collector pL1 | A3 1KQ 2v s
reference pL2 : 113 35 )
¥power supply PL3 : 18 36
{
- BAT( g7 19 )
Backup battery 2.8 to 4.5V g N | 20}
—g22
|
S oS, R
SEN signal input ov P sei Lo l
7 | ¥ 1)
+24V | Ja7 3.3KQ ¢
_I_ 1Ry S—ON: 40 _::_]—' Servo ON re— 25 L
Servo ON with 1Ry ON —O O T - |*~ I g
% : :}::EI_, Proportional L—— 4
P control with 2Ry ON L O OLLCON| A4l =2 (P control)
L I = E"‘I F d
Forward run prohibited with P-LS p_o1! |42 _::_L’ﬂ—v p(r)c:\lfw(iokl)rifedrun . 27 L
P-LS OPEN 0 I*~ | 8
— .1 Reverse run e
- I = e L -
Reverse run prohibited with N=LS N—oT, J43 E:’_rﬂ_' prohibited
N-LS OPEN 1 - —— 29
3Ry /ﬁé‘rM_l m :}::K]—» Alarm reset |r*~ 1
Alarm reset with 3Ry ON —0 © : - LD 230 4
LT e e
gilverse current limit ON with 6Ry :ﬁxc P—CL: 45 _—'_rg" limit ON re= 31 %
j—— Reverse |*~ [
7Ry | ::K]—» current L= 32 4
Forward current limit ON with 7Ry L—G OZN=CL1 446 U= fimit on ]
ON
*10 =] [CNT]
&
FG

*1. P represents twi

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

*3. Connect only w1

*4. Used only with

*5. These circuits are hazardous, therefore are
separated by protecting separator.

XD-0O0-mO
XtraDrive

Connect

sted-pair wires

ith an absolute encoder.

an absolute encoder.

22

shield to connector shell

/V—CMP+

:/V—CMP—
1 (/COIN-)
I

| /TGON+

| /TGON-
i/s—RDY+
| /s-RDY-
| AL+
iALM—

-]

I Optical encoder,

L Sericl
|

;
l
\

RS—232C/RS—422

Alarm code output

Maximum operating voltage
30 VDC
Maximum operating current
20 mA

PG dividing ratio output

Applicable line receiver:
SN75175 manufactured by TI,
MC3486 manufactured by
ON-SEM! or the equivalent

S—phase rotation
serial data output

Signal Ground
Speed coincidence detection
(ON when speed coincides)

Positioning completed
(ON when positoning is completed)

TGON output
(ON at levels above the
setting)

Servo ready output
(ON when ready)

Servo alarm output
(OFF with an alarm)

Photocoupler maximum output
operating voltage 30 VDC
operating current 50 mA

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

*7. Use a double-insulated 24-VDC power supply.

*8. Optional — not available in all models.
*9. Resistors are different for each model.
*10. & Represents contacts of CN1 connector
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4.2.3.

Single-phase 0.8kW 200V Main Circuit

XtraDrive XD-08-M S has been changed from three-phase
specifications to single-phase. Main circuit connection terminals (L 1,
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 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 lessis 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 line.
Shuts the circuit off]
if overcurrent is
detected.

circuit breaker

Used to eliminate external
noise from power supply|
line.

Noise filter

Magnetic contactor

£ 8, TUrns the servo

K22 ON or OFF.
Use a surge
suppressor for

Magnetic
contacto

Molded—case [P

Power supply
1 phase 200VAC

RT

A
N/ — I
a g

the magnetic
contactor.

Brake power supply
Type:

LPSE-2HO1(for 200 V input)

57

»////

power supply

\
Green/Yellow /—Z|

N

e

®

Kol

vﬁ ° O\
(llefe

contactor

Protective
Ground

wire @ @
Mcgneﬁc\
L3
1

Regenerative resistor unit

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

is

Regenerative
resistor(option)

23

Personal computer

Cable type:P/N 004145

f Host controller \

XtraDrive is compatible with most PLC
motion controllers and indexers.

s s |
s | s | s
s | s s
00000000
00000000

| e [
—

00

Cables and
Connectors for
encoder and
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4.2.4.

Example of Connections for Single-phase 200V 0.8kW

XtraDrive
Single—phase 200 fo 230 VAC *1%%
(50/60 Hz)

1MCCB 6) 6)

Reference speed

Power

OFF

Power

ON

1MC

Mool
ale I I 2]

Alarm
processing

Be sure to attach a surge supressor fo the

+2 to +10 V/rated motor speed

Torque reference

1 to £10 V/rated motor torque

Position reference

BAT (+
*
Backup battery 2.8 fo 4.5V o f‘E P AT

SEN signal input*3

Servo ON with 1Ry ON
P control with 2Ry ON

Forward run prohibited with

P-LS OPEN

Reverse run prohibited with
N-LS OPEN

Alarm reset with 3Ry ON

Reverse current limit ON with 6Ry

ON

Forward current limit ON with 7Ry

ON

[ excitation coil of the magnetic contactor and relay

Servomotor

M

Optical encoder

(A/B+C)

Commutation sensors

e

1MC A
r O—C
B1 B2
, xD-0O0-vO
XtraDrive
L3
|_I_______________________________________
:I Protective Ground
L1C T T et
L2c 0o
o1 i
| 1
D2 h ::
1 -
= o k=
Connect properly to Xz ———— J :l -
protective ground L @ JI N [t
EE Ir.: ——————————————— d sBived e
V—REF | —
weli=
P scl == I
|
T—REF | |
P ' - !
SGI 1
*1 ! I
PULS Pust L7 1s0e CN3 [ |
[CW ] ;IP puLs! Js '*” ! I
A phase t £__U 3741
SIGN _R_IM}_ 11 - K =l |
CCw P 1 ¥~k 1 1
[B phase] /SIGN; 12 +__1 K— 39 1
I
CLR CLR | 15 -—n K :
P /CLR 14 1¥~L1 v
T x|
! +12V 3441
Open—collector PL1 T &3 1KQ 4 |
reference PL2 : 113 35 ] !
power supply PL3 | K18 —RE\' :
- | .3 |
| |
521 19 4 !
20 ] 1
1 522 |
|
+5vV. SENy 4, . 48 J.
ov_+ SG: 2 ¢ 42 ‘:
*7 1 1 r:
+24V L L4z 3.3KQ & |
1Ry ! =FL < 25 ) |
—" /s_onNI L4o =K ervo ON re= g |
—O O f |*~ I 96 |1
2Ry [ _:K-L’ Proportional L — 51
S OLP=CON ka1 E:’_J (P control) :
I H:'ﬂ__-l r I
_ — orward run
P=LS p_o1! |42 =K prohibiced ri-A—2l4 |
| . [P &N 1
21 Reverse run * 28
N-LS N—o1! |43 i}_::_J_’ prohibited L= 1 :
<y /ALM—| Pl A . g2 |
Y. /st ' g —’KJ_’ arm rese |*~ I 20
o ! - Forward L—- 1 :
6R | =L current 1
L & o P—CLI g45 Eifgf*lmWTON rpp—31 &
—— Reverse 1 *’“K'
7Ry : :}::K—I—» current Ll 32 & |
LG ohtligte U7y Gmion | =
*10 =]
FG

*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.

*35. These circuits are hazardous, therefore are

separated by protecting separator.

Connect shield to connector shell

*6. These circuits are SELV circuits, therefore are separated from

ALO1
ALO2
ALO3

PAO
/PAO

PBO
/PBO

PCO
/PCO

PSO
/PSO

SG

}

/V—CMP+
(/COIN+)
/V—CMP—
(/COIN=)
/TGON+
/TGON—
/S—RDY+
/S—RDY—
ALM+
ALM—

—

I Optical encoder,

L Seriel
|
| S

RS—-232C/RS—422

Alarm code output

Maximum operating voltage
30 VDC
Maximum operating current
20 mA

PG dividing ratio output

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

S—phase rotation
serial data output

Signal Ground

Speed coincidence detection
(ON when speed coincides)

Positioning completed
(ON when positoning is completed)

TGON output
(ON at levels above the
setting)

Servo ready output
(ON when ready)

Servo alarm output
(OFF with an alarm)

Photocoupler maximum output
operating voltage 30 VDC
operating current 50 mA

all other circuits by double and reinforced insulator.

*7. Use a double-insulated 24-VDC power supply.

*8. Optional — not available in all models.

*9. Resistors are different for each model.

*10. & Represents contacts of CN1 connector
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4.2.5. Three-phase 200V Main Circuit

Molded-case circuit Option board
breaker (MCCB)
2 Power supply l
D J[ | Used to protect 3 phase 200VAC = /
\ ;;c;lwtertshupp.ly Iir.1te,ff RST = = 7 Q /
uts the circuit o =
D J if overcurrent is 5 = » /
detected. / i s =7
1]
Molded-case
Personal computer
M — —_— ‘
Cable type: P/N 004145

circuit breaker
\ / Host controller \

\ XtraDrive is compatible with most PLC

B \ motion controllers and indexers.

Noise filter
Used to eliminate external
noise from power supply
line.

&

Noise filter

( Magnetic contactor \

Turns the servo

ON or OFF. Magnetic Magnetic (.

Use a surge contactor contactor * I \

suppressor for N / -

i (1)

the magnetic Duvw / |:| [l [l 88 [l

contactor. I:I [l [l o2 [l
o0

o I EEN

oo

{ Brake power supply \

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

57

-/

Green/Yellow
wire

B1B2

L2c

Cables and
Connectors for
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.

25
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4.2.6.

Three=phase 200 fo 230 VAC 1%

(50/60 Hz)

R

5%

Power
OFF

Noise filter|

Power

ON

Alarm
processing

Example of Connections for Three-phase 200V XtraDrive

| Be sure to atfach a surge supressor to the
excitation coil of the magnetic contactor and relay

A (1)

—

Servomotor

B (2)

1‘@

D (4

|
|
!0(3)
|
[

Optional
Cable

Optical encoder
shield |

(A/B+C)

f——,———— e — e, —— e —— e ——— . —— =

N+
U+
— === g:_— Commutation sensors
Connect properly to __ .
protfective ground [Ee e ———d) xg V,_E_::_ : {:)
1
N -— T
Reference speed welds= l: onlical g
+2 to +10 V/rated motor speed P s6l : 1 Sp !C? encoder,
L Seria
— 1 I
External torque control/ T_REF *10 I
torque feed—forward Poggl L———
+1 to +10 V/rated motor forque 0 1 |_-_-_-_-_|
1 CN3 [% RS—-232C/RS—-422
(2oL [orCUs g7 100 ____ !
A phasejl P /PULS |8 !*N | 37) 1 ALOA Alarm code output
SIGN T LU K ? : Maximum operating voltage
| 38
cow SIGNT L 11 ——q | ALO3 aOVPC ; .
P/S\GNI 12 1¥~L1 K 39 1 aximum operdaring curren
B phctse:I i i ] : ALO3 20mA
o I I:\—
Position reference 9 CLR - CLRI ‘L:_IF*__.: f :
CLR, 114 T 33 I:PAO
: kQ T+12V 344 | /PAO PG dividing ratio output
Open—collector PL1 1 3 [
reference PL2 I‘ 13 35 & : PBO Applicable line receiver:
power supply PL3 :‘ 18 36 % | /PBO SN75175 manufactured by TI,
- | 1 MC3486 manufactured by
BAT()1 ko 19 : PCO ON-SEMI or the equivalent
*
Backup battery 2.8 to 4.5v "> T Tp_ - - [i_,ZO g1 /pco
SENI 48 ) 1 S—phase rotation
3 oV T 4 *4 49 7 1PSO serial data output
SEN signal input ov_4F setl 2 4 :/PSO
*8 | Y $_1 1 SG Signal Ground
+24V 1] a7 3.3KQ :
1R T g =l __ 25 | /V=CMP+ Speed coincidence detection
Serve ON with 1Ry ON I O_yc s—on ' L4o Lf S K servo ON e 5 | (/COIN+) (ON when speed coincides)
ervo wi y 2Ry I T :._'I_, Proportional [T 26 4 :/V7CMP7 Positioning completed
P control with 2Ry ON L 5 OLE=CON, 41 LE:’- (P control) 1 (/COIN-) (ON when positoning is
- leted
Forward hibited with P-LS : r% =k Forward run [ complefed)
P e Prontied Wi Q_ QP01 1442 LT =N prohibited = 5 | /T-GON+ TGON output
| rE:,"l_’Reveljs.e run :_*_N_I 28 L1 /T-GON- (ON at levels above the
Reverse run prohibited with ,_QN_JLS N-OT 1143 L :’_K.I prohibited : setting)
N-LS OPEN ALM_I - rr= 29 % /S—RDY+ Servo ready output
3Ry / ! MY S Fh Alarm reset
) RST 1 )44 J3K '*” I 30 ) ! (ON when ready)
Alarm reset with 3Ry ON —O O T LB s | /S—RDY—
6R | H:'_r{:._'l Forwcrtd [
Reverse O_LC pcl 1145 Ly =2 _’ﬁ#’ﬂe%N re—g—1 & : ALM+ Servo alarm output
current limit ON with 6Ry ON ; —=1 Reverse |*~|:| 22 | (OFF with an alarm)
o . Ry n—cl ! Lae % = K_l—’currem L_— g 1 ALM—
Forward current limit ON with—Q - limit ON JI Photocoupler maximum output
7Ry ON T operating voltage 30 VDC
11 = | operating current 50 mA
FG

Connect shield to connector shell

*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.

*7. These circuits are SELV circuits, therefore are

separated from all other circuits by double and
reinforced insulator.

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

*9. Optional — not available in all models.

*10. Resistors are different for each model.
*11. & Represents contacts of CN1 connector
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4.2.7. Three-phase400V Main Circuit

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

Molded-case circuit
breaker (MCCB)
f Power supply

3 phase 400VAC

Used to protect
power supply line.

Shuts the circuit off
if overcurrent is
detected.

RST

Option board
V
Personal computer
Cable type: P/N 004145
Host controller
XtraDrive is compatible with most PLC
motion controllers and indexers.
oo
oo
— oo
oo
[l |:| oo
oo
oo
oo

Cables and
Connectors for
encoder and
motor

Molded-case
circuit breaker

Noise filter
Used to eliminate external
noise from power supply

line.

Noise filter

Magnetic contactor

Turns the servo r‘_'\

ON or OFF. Magnetic Magnetic
Use a surge contactor contactor
suppressor for

the magnetic

contactor.
( Brake power supply \

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

e e |
e | s e
s | s | s
s | s | s

DC power supply —
(24V) +

—

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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4.2.8. Example of Connections for Three-phase 400V XtraDrive

Three—phase 380 fo 480 VAC*|%%
(50/60 Hz)

Power Power
OFF ON 1MC

Alarm
processing

Connect properly to
protective ground

+24V

Reference speed

+2 to £10 V/rated motor speed P se !
External torque control/ T’REFI
torque feed—forward g |p sG 1
+1 to £10 V/rated motor torque =1 I

1
( puLs puLst 17 __
[Rpnase] NI 3
A phase PULS L8 \)

- - - D (4)
85&2{10 Optical encoder
shield (A/B+C)

1MC > 1 Be sure to aftach a surge supressor to the
excitation coil of the magnetic contactor and relay
_________________ M1 *g
Servomotor I
A (1)

XD-0O00O0-70
XtraDrive

B (2) M

C (3)

X

Commutation sens

&

- — —  — — e — . — —  — . ———
i
«

)
®

\ T
I

: Cable | | : Optical encoder,

H shield I | Serial
L=

: :

1 |

i |

RS—232C/RS—422

O
z
w

1
1
F A 374 1 aLor Alarm code output
SIGN sioNt L11 _ : 38 :ALOS Maximum operating voltage
ccw i 4 K H 30VDC
P 12 I I L 39 ; .
B phase SIGN Yy I ALO3 Maximum operating current
== I
Position reference < CLR ! 15 __ K_ 1 20mA
P I ~<|
(:LRI 14 Ny ;i':PAO '
] 1KQ T +12V 1 : /PAO PG dividing ratio output
Open—collector PLT 143 H
reference PL2 :, 13 _Rfr | PBO Applicable line receiver:
power supply PL3 | gl8 36 41 /FBO SN75175 manufactured by T,
~ 1 : MC3486 manufactured by
TN €5 3 PR 19 & Pco ON=SEMI or the equivalent
Backup battery 2.8 to 4.5V 3 P 1 20 L 1 /PCO
- BAT (— ¥ 20 1
1
45V SEN b 4 B _|R:48 ¥ 1 PSO S—phase rotation
SEN signal input *3 P I 4 49 kb I/PSO serial data output
oV SG 2 1 1
*g 1 1 ‘;—' (e Signal Ground
+24v 1] 47 3.3kQ !
-— Speed coincidence detection
I 1Ry ! Fi = K-I—' Servo ON ——gq 25 L1 /v-cupP+ inei
_ r ¢ ON wh d d
Servo ON with 1Ry ON 3 o S—ON : 40 L. =N I*~|:I 26 :(/CO|N+) ( when speed coincides)
2Ry 1 F% :._K'I_, Proportional ~ L—— ¥ 1 /v-cMp—  Positioning completed
P control with 2Ry ON O oLP=CONI L 41 LT =N " (P control) I'(/coin-)  (ON when positoning is
Forward hibited with : _:_r{__'l Forward run : complefed)
orward run prohibited wi P-LS =L ar
o2ls OPEN @ o POl 142} U Z K pronibited rr=A—2l | /rocon+  TGON output
1 Ty =}1, Reverse run :_*N ! 28 L1 s1-con- (ON af levels above the
Reverse run prohibited with N-LS n—or |43 L :>_KJ_' prohibited - 1 sefting)
N-LS OPEN i ":'_{—— rr—a—22 & : /S-RDY+ S dy output
3Ry /ALM— | ¥ ::K-L' Alarm reset % H ervo ready outpu
Alarm reset with 3Ry ON & o=RST 44 LE= L 30 41 /s—rDY- (ON when ready)
1 ‘D—r{:—K—l Forwa}d - :
Reverse I = = curren 31
- 45 LEZM 0 i == ¥ 1 ALM+ S | tput
current limit ON with 6Ry ON t+—O OLE=Chd limit ON i ! ervo alarm oufpu
! - Reverse ! YN (OFF with an alarm)
7Ry 1 I = K-I—' current LL- 1 ALM—
Forward current limit ON with o oLh=CL 46 LE= limit ON ! i
7Ry ON = v - | 3 Photocoupler maximum output
N operating voltage 30 VDC
*u _g' operating current 50 mA
FG
Connect shield to connector shell

*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.

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

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

*9. Optional — not available in all models.

*10. Resistors are different for each model.
*11. & Represents contacts of CN1 connector
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In conformance with local electrical codes, ground the XtraDrive grounding
terminal @ (grounding resistance: 100 Q or less).

Be sure to connect the grounding wire of the servomotor to @ of the XtraDrive.
Never share the grounding cable or main grounding point with welding equipment,
power equipment or other high-voltage devices. Separate the grounding cable from
wiring of high-voltage equipment.

Make the grounding wire as short as possible. For cable size, refer to the
XtraDrive Series User Manual (Cat. No.8U0108).

If two or more XtraDrives are used, ground them as shown in (a) below.

Avoid methods (b) and (c).

GOOD POOR POOR
(a) (b (ch
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4.3. AC Power Source Supply

Use the XtraDrive AC power source supply according to product ratings.
See the following table for details.

Power XtraDrive Motor Output Specifications Conngct|on
Terminals
L1, L2 (Main)
1-phase 200 VAC to 230 VAC
XD-P3-MO to 04-MO |30 W to 400 W (+10% to -15%), 50/60 Hz LIC, L2C
(Control)
I-Phase 1-phase 220 VAC to 230 VAC*
200V -phase ° L1, L3 (Mai
(+10% to -15%), 50/60 Hz - L3 (Main)
XD-08-MO 750 W
1-phase 200 VAC to 230 VAC L1C, L2C
(+10% to -15%), 50/60 Hz (Control)
3-phase 220 VAC to 230 VAC L1,L2,L3
(+10% to -15%), 50/60 Hz (Main)
3-Phase | XD-10-MO to 1.0, 2.0 and
200V XD-30-MOI 3.0 kw
30 1-phase 200 VAC t0 230 VAC | L1C, L2C
+10% to -15%), 50/60 Hz (Control)
( ),
3-phase 380 VAC to 480 VAC L1,L2,L3
+10% to -15%), 50/60 Hz Main
3-Phase | XD-05-TO to 2;’3 1.0, 15, 2.0 | (+10% ) (Main)
400V -30-
XD-30-Th 3.0 kW DC power supply +24 V (¥15%) |24V, 0V
(not provided by YET) (Control)
* When a power supply of 187V (-15% of 220V) or less is used, alarm A41, indicating voltage shortage,

may occur when accelerating to max speed with max torque of servomotor.

4.4.

DC Power Source Supply

3-Phase 400V XtraDrive models require 24V DC for its control circuit. The
user must provide a 24V DC £15% power supply with a current capacity of at
least 1Ampere. This power supply must also be able to withstand a surge of
up to 3Amperes for 50msec. It should be connected to the terminals marked
24V and OV on the XtraDrive.

AWARNING

Do not connect AC voltage to these terminals.
Doing so may cause permanent damage to the amplifier.

4.5.

Noise Control

If the signal lineis affected by noise, malfunction may result.

Separate power cables from control cables.

Make the signal line as short as possible and use twisted-pair wires.
Never use alinefilter (for power input) for servomotor circuit. If
peripheral devices malfunction due to the noise from XtraDrive, insert a
line filter (for output, type LF-310KA, made by Tokin Corp.) between the
servomotor and XtraDrive.
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5.

Operation

This section describes precautions that should be taken at test run and during
operation. For instructions on test run and operation, refer to XtraDrive Series
User Manua (P/N 8U0108).

5.1. Precautionsat Test Run

ACAUTION

Q To avoid accidents, run the servomotor only in test run (without load).
Failure to observe this caution could result in personal injury.

Q Before starting operation with a load connected, set up user constants suitable for
the machine.

Failure to do so could result in overrun failure. When the load moves vertically,
incorrect setting of the user constants could cause the load to fall.

O Before starting operation with a load connected, make sure emergency-stop
procedures are in place.

Failure to observe this caution could result in personal injury.

5.2. Conducting Test Run for Servomotor Without L oad

When the servomotor is operated without aload, set the speed loop gain
(user constant Pn100) to 40 or less. (The factory setting is 40.)

The speed loop gain (user constant Pn100) is determined by:

Load inertia= servomotor inertia* (1 to 3).

Therefore, if the servomotor is rotated without aload (i.e., without load
inertia) or if the load inertiais small, the servomotor may oscillate.

To avoid this possibility, set the value of Pn100 (speed loop gain) to 40 or
less and then switch servo ON.

5.3. Conducting Test Run with Servomotor Connected to Machine
Initial parameters for XtraDrive are set assuming normal operation
conditions. Before conducting atest run, set up user constants suitable for the
machine.

Failure to do so could result in machine overrun or breakdown.

For the setting procedures and methods, refer to XtraDrive Series User
Manual (Cat. No. 8U0108).

The following items should be checked during the test run:

* Unusual vibration

* Abnormal noise

» Excessive temperature rise

5.4. Precautions During Operation

ACAUTION

a During operation, do not touch the XtraDrive's heat sink.

Failure to observe this caution could result in burns.

Motor overload protection is provided internally. Refer to the XtraDrive Series Servo
System User Manual for rating.
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6.

| nspection and Maintenance

This section describes the basic inspection and maintenance procedures for
XtraDrive Series AC Servo Driver and battery replacement for absolute

encoder. If any failure occurs on XtraDrive, refer to XtraDrive Series User
Manual (Cat. No. 8U0108, Troubleshooting).

Contact your YET representative if the problem persists.

AWARNI NG

O Be sure to turn OFF power before inspection or maintenance.
Failure to observe this warning could result in electric shock.

O Never open the terminal cover while power is ON, and never turn ON power when
the terminal cover is open.

Failure to observe this warning could result in electric shock.
Q After turning OFF power, wait at least five minutes before servicing the product.

Otherwise, residual electric charges could result in electric shock.

ACAUTION

@ Never change wiring while power is ON.

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

6.1. XtraDrive

The inspection and maintenance procedures listed in the table below should
be performed at |east once every year.

Item

Procedure

Remedy

Clean unit interior and
circuit boards

Check for dust, dirt and oil on
surfaces.

Clean with compressed
air if necessary.

Loose screws

Check for loose terminal block

Tighten any loose

and connector screws. SCrews.
Defective parts in unit | Check for discoloration, damage | Contact your YET
or on circuit boards or discontinuities due to heating. | representative.

32




Short Form Installation Guide Inspection and Maintenance

6.2. Replacing Parts

The following parts are subject to mechanical wear or deterioration over
time. To avoid failure, replace these parts at the frequency indicated.

Standard Replacement

Part Period

Replacement Method

Cooling fan 4 to 5 years Replace with new part

Smoothing capacitor | 7 to 8 years Test. Replace with new part if

necessary.
Relays - Test. Replace if necessary.
Fuse 10 years Replace with new part.

Electrolytic Capacitor
on Circuit Board

Test. Replace with new circuit
board if necessary.

5 years

6.3. Operating Conditions

Ambient Temperature: annual average 30°C
Load factor: 80% max.
Operation rate: 20-hours/day max.

6.4. Replacing Battery for Absolute Encoder

Battery replacement is only required for servo systems using an absolute
encoder. When battery voltage is 2.7V or less, XtraDrive outputs absolute
encoder battery alarm (A.83, when using Yaskawa -1 motors with absolute
encoder) only when the XtraDrive power is ON, but not while XtraDrive is
operating.

6.4.1. Recommended Battery

Lithium battery: ER6VC3, manufactured by Toshiba Battery Co. Ltd.,
3.6 2000mAh or other compatible lithium battery.

Battery kit (battery with connector) P/N: JZSP-BAO02 (Yaskawa),
704004 (YET).

6.4.2. Replacing Battery

1.  With XtraDrive control power turned ON, replace the old battery
with a new one.

2. Turn OFF the XtraDrive control power to clear the absolute
encoder battery alarm (A.83).

Turn ON the XtraDrive control power.

4. Make sure that XtraDrive is operating normally after power is
turned on.

Battery replacement is now completed. After replacing the battery,
initialize the absolute encoder. Refer to XtraDrive Series User's Manual
(Cat No. 8U0108), Initializing of Absolute Encoder.
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7. Installation Conditionsof EMC Directive

The following conditions must be satisfied for a combination of SGM[IH
servomotor and XtraDrive to comply EMC Directives (EN61000-6-2 and
EN55011, Group 1 Class A).

7.1. EMC Installation Conditions

This section describes the test installation conditions prepared by YET that
meet EMC guidelines for all XtraDrive models, including the standard type
(base mounted) and rack-mounted. The actual EMC level may differ
depending on the actual system’s configuration, wiring and other conditions.

7.2. Ingtallation for Single- and Three-phase 200V XtraDrive(PC)

XD-P3-M[] to -30-M [

(30W to 3.0kW)

Represents option with PC connected to CN3 connector.
Note: Shielded Box with door_closed

Cables
length
Ground Plate/ Shielded Box approx. 5m
w
Mains Cable — NOISE | |Brake Power % gl grae
Length FILTER Supply 3 S
Approx. 2m
XtraDrive MOTOR
Single-phase = w Q L
200V L1, L2 SRk x| |
Three-phase NOISE
200V % @ FLTER L1C, L2C m o m
@ ®) 14 ¥ | |ENCODER
50/60Hz l CN2 O @)
—rd D 3[13][®18
PE é wl L é_)
CN3 [_ i x PE
:|CN1 O ©) O/T‘
Personal
Computer
Cable length
approx. 3m
Symbol Cable Name Specification
® PC communication cable Shielded cable
@ Servomotor cable Shielded cable
® Encoder cable Shielded cable
@ AC line cable Shielded cable
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7.3. Ingtallation for Single- and Three-phase 200V XtraDrive

(PLC)

XD-P3-M 1] to-30-M [

(30W to

3.0kW)

Represents option with PLC or controller connected to CN1 connector.
Note: Shielded Box with door closed

Mains Cable

Length
Approx. 2m

AC Power Supply
Single-phase 200V

or
Three-phase 200V

Ground Plate/ Shielded Box

Cables
length
approx. 5m

CLAMP

50/60Hz

CLAMP

N\

—¢

NOISE
FILTER

—e

PE

PLC or
Controller

21O

COR
CORE
|

_| NOISE | | Brake Power
FILTER Supply
XtraDrive

L1, L2
—[ L1C, L2C

'@

&

CORE

BRAKE

MOTOR

CORE| |[CORE

PSU \

CLAMP | | CLAMP

—®
CORE| |CORE

| [ENCODER

\ Cable length

approx

.3m

Symbol

Cable Name

Specification

PLC communication cable

Shielded cable

Servomotor cable

Shielded cable

Encoder cable

Shielded cable

CANCAN®)

AC line cable

Shielded cable
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7.4. Installation for Three-phase 400V XtraDrive
XD-10-T0 t0-30-T (0.5 kW to 3.0 kW)
Represents option with PLC or controller connected to CN1 connector or PC
connected to CN3 connector.
Note: Shielded Box with door closed
Cables
length
Ground Plate/ Shielded Box approx. 5m
Power Supply < Brake Power rd ¥
Single-phase % II:\:IE)'II'EER Supply O [] BRAKE
200 VAC @ O O O
: XtraDrive
Mains Cabl Power
Length Supply 24V, OV MOTOR
Tl a T
Approx. 2m 24VDC uv,wLE % x|
Power Supply & NOISE
Three-phase % 1 FILTER L1, L2,L3 mm m
400VAC @ ol 1 CN2|: . % X | _|ENCODER
. ’7,1”7!7”7} . ‘ @ O O @ O
| PLCor | é
1+ Controller \
| L Ll
PE T - o o
W)y CN3 [ PE
\ DL VL | @) @)
\L,,‘I‘i,, i
Llgivign Jom © @[o
psy | L
[ i Personal
T Computer
\ Cable Iength Cable length
| | approx. 3m i approx. 3m

_______

connector.

Symbol

Cable Name

Specification

@

PLC, Controller or PC
communication cable

Shielded cable

Servomotor cable

Shielded cable

Encoder cable

Shielded cable

AC line cable

Shielded cable

GCERCENCRRS

AC line cable

Shielded cable
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7.5. CableCoreand Cable Clamp

75.1. CableCore
Attach the core on the cable as shown in the diagram below, which shows
two turns of the cable:

Cable

Core

The table below lists the cable names and the mounting positions of the core:

Cable Name Core Mounting Position
Controller cable Near the Controller and the XtraDrive.
Servomotor cable | V€& the XiraDrive and the

Servomotor.
Encoder cable Near the XtraDrive and the
Servomotor.

7.5.2. CableClamp

Fix and ground the cable shield using a piece of conductive metal. The
figure below shows an example of a cable clamp, controller side.

Remove Cable Sheath

XtraDrive Side /Cable Shield

Cable

Remove paint from mounting surface.

37



Short Form Installation Guide

Peripheral Devices

8. Peripheral Devices

8.1. Peripheral Device Typesand Capacities

The following table gives examples of peripheral devicesfor using with
Y askawa or other compatible motors.

. Applicable Power Recommended Noise :
Maln Model Servomotor MCCB or . * Magne“c
Circuit Supply Fuse Filter *2 Contactor
Power (Yaskawa or Cz)a(;t)aclgty PEr | capacity *1 Current
Capacity other rabrive L
Supply (W) XD*3 | manufacturer) (kVA) (Arms) Model | Specifications (A)
0.03 P3-M[] SGMAH-A3A 0.2
0.05 P5-M[ SGMAH-A5A 0.25
SGMAH-01A i -
010 |01-M0 0.40 4 FN2070 | Single-phase 20
SGMPH-01A -6/07 250 VAC, 6A
Single- SGMAH-02A
phase 0.20 02-M0J 0.75
200V SGMPH-02A
0.40 04-M0 SGMAH-04A 19 8 FN2070 |Single-phase 20
' SGMPH-04A ' -10/07 | 250 VAC, 10A
SGMAH-08A i -
075 08-M 21 11 Fn2070 |Single-phase 35
SGMPH-08A -16/07 250 VAC, 16 A
SGMGH-09ATA
1.0 10-M[ SGMGH-09A[1B 2.3 7
SGMSH-10A Fn258L |Three-phase 35
Th SGMGH-20AA -16/07 480VAC, 16A
Ph;es‘: 20 |20-M [SGMGH-20ATA 4.3 13
200V SGMSH-20A
SGMDH-22A
SGMGH-30AIA Fn258L |Three-phase
30 30MY S GMGH30A B 59 13 -30/07 | 480VAC, 30A 35
SGMSH-30A
0.45 05- T SGMGH-05D 1.2 1.7
SGMGH-09D
1.0 10-TO SGMSH-10D 2.3 34
Fn258L | Three-phase
SGMUH-10D -7/07 480 VAC, 7 A 35
SGMGH-13D
Three- 15  |15-T0 | SGMSH-15D 3.2 46
phase
400V SGMUH-15D
SGMGH-20D
2.0 20-TC 4.9 71
SGMSH-20D
Fn258L |Three-phase
SGMGH-30D -16/07  |480 VAC, 16 A 35
3.0 30-TC SGMSH-30D 6.8 9.8
SGMUH-30D

*1. This is net value for rated load. When selecting fuses, determine the capacity using the prescribed

derating. Braking characteristics at 25°C: 200% for 2s min.; 700% for 0.01s min.

*2. The FN type noise filter is manufactured by Schaffner. The FMAC type noise filter is manufactured

by Timonta.

*3. [ - optional letter: S - no optional board; N - with optional board.
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8.2. NoiseFilter for Brake Power Supply

The table below shows the recommended noise suppression filters models:

Circuit Filter model* Manufacturer
Main power circuit FN2070-6/* or FN2070-10/* Schaffner
Brake power circuit | FN2070-6/ or FMW2-52-6/07 Schaffner or Timonta

* Depends on XtraDrive model capacity: FN2070-6/ for 30, 50, 100 and 200W,
FN2070-10/ for 400W.

* - connection type: 07 = wire, 06 = for soldering or fast-on.

8.3. Cable Specifications

Shield cables should be used for the following cables:

AC power input line cable (between power supply and noise filter)
Servomotor cable (between XtraDrive and Servomotor)

Encoder cable (between XtraDrive and Servomotor)

Controller cable (between XtraDrive and controller)

8.4. Recommended Ferrite Cores

Cable Encoder Cable Power Cable
Manufacturer Absolute Serial 30W to 400W | 0.8kW to 3kW
Tokin Corp. ESD-SR-25 ESD-SR-25 ESD-SR-25 -
Fair-Rite Corp. 0444173551 | 0444164181 0444173551 -
TDK Corp. - - - PC40T96x20x70
8.5. Shield Box

A shield box, a closed metallic enclosure, should be used for shielding from
electromagnetic interference. The structure of the box should allow the main

body, door, cooling unit etc. to be attached to the ground. The box opening
should be as small as possible.
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9. Appendix A

9.1. 1/O Signals Connector CN1

CN1 connector is required to connect the host controller to XtraDrive. It

comprised of a connector and a connector cover.

m  Mating 50-Pin Connector Modd (Kit)

YET P/N Connector Parts
Connector 10150-3000VE *
4J4003
Case 10350-52A0-008 *

* Manufactured by Sumitomo 3M Co.
m Terminal Layout

Pin No. Name Pin No. Name
1 Signal Ground 26 /V-CMP- (out 1-)
2 Signal Ground 27 ITGON+ (out 2+)
3 PL1 28 /ITGON- (out 2-)
4 SEN 29 /S-RDY+ (out 3+)
5 V-REF 30 /S-RDY- (out 3-)
6 Signal Ground 31 ALM+ (out 4+)
7 PULS 32 ALM- (out 4-)
8 /PULS 33 PAO
9 T-REF 34 /PAO
10 Signal Ground 35 PBO
11 SIGN 36 /PBO
12 /SIGN 37 ALO1
13 PL2 38 ALO2
14 /CLR 39 ALO3
15 CLR 40 /S-ON
16 TMON 41 /P-CON
17 VTG 42 P-OT
18 PL3 43 N-OT
19 PCO 44 /ALM-RST
20 /PCO 45 /P-CL
21 BAT+ 46 /N-CL
22 BAT- 47 +24V IN
23 NC* 48 PSO
24 NC* 49 /PSO
25 /V-CMP+ (out 1+) 50 NC*

Note: NC — Leave contact open (Not Connected)
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9.2. Encoder Connector CN2
B  Mating 20-Pin Connector Model

YET P/N Connector Parts
Connector 444001 10120-3000VE*
Cover 4J0101 10320-52A0-008*

* Manufactured by Sumitomo 3M Co.

® Terminal Layout

Pin No. Name Pin No. Name
1 PG GND 11 Serial PG GND
2 PG GND 12 BAT+
3 PG GND 13 BAT-

4 PG +5V 14 PC
5 PG +5V 15 /PC
6 PG +5V 16 PA
7 NC* 17 /IPA
8 PS 18 PB
9 /PS 19 /PB
10 Serial PG +5V 20 NC*

Note: NC — Leave contact open (Not Connected)

® Terminal Layout for Encoder Connector with Commutation
Sensors (Optional)

Pin No. Name Pin No. Name
1 PG GND 11 Serial PG GND
2 PG GND 12 BAT+
3 PG GND 13 BAT-

4 PG +5V 14 PC
5 PG +5V 15 /PC
6 PG +5V 16 PA
7 J/UIN 17 /PA
8 NC* 18 PB
9 /VIN 19 /PB
10 Serial PG +5V 20 /WIN

Note: NC — Leave contact open (Not Connected)
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9.3. Serial Communication Connector CN3

m Mating 14-Pin Connector M odel
YET P/N Connector Parts
4J4002 Connector 10114-3000VE*
4J0102 Cover 10314-52A0-008*

* Manufactured by Sumitomo 3M Co.

m Terminal Layout

Elon Name Elon Name
1 TXD 8 TXD
2 [TXD 9 /TXD
3 RXD 10 RXD
4 /RXD 11 NC*
5 NC* 12 NC*
6 /IRXD 13 +5V
7 RT (termination resistor) 14 GND

Note: NC — Leave contact open (Not Connected)

9.4. Analog Monitor Connector CN5

m  Mating 4-Pin Connector M odel
YET PIN M odel
Socket 4J7004 DF11-4DS-2C*
Pin 4J0414 DF11-EP2428SCA*

* Manufactured by Hirose Electric Co.

m  Mating Cable M odel
YET PIN M odel
4W1003 DE9404559*

* Manufactured by Y askawa Electric Co.

m  Terminal Layout

Pin No. Wire Color Name
1 Red Analog Monitor 2
2 White Analog Monitor 1
3 Black GND
4 Black GND
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9.5. Connecting NON-Yaskawa Motor with A/B Encoder

Encoder cable (made by customer)

| )0 1

|

20 PIN CONNECTOR

XtraDrive Side Pin Number

(20-pin connector) Signal Name Remarks
1,2,3 PG GND
4,5,6,10 PG +5V Twisted Pair
145‘ /11)3% Twisted Pair
ig /113;2 Twisted Pair
ig /1;1133 Twisted Pair
FG Connector Shield —
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9.6. Connecting Pulse A/B Encoder without C Pulse (Index Pulse)

OEM Encoder Cable (made by YET)

§¢ )

20 PIN CONNECTOR

XtraDrlve. Side Pin Number Signal Name Wire Color Remarks
(20-pin connector)
1,2,3 PG GND Black -
Red Twisted
4,5,6,10 PG +5V 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:

e Connect signal PC (Green Wire) directly to +5V terminal
(together with Red-White PG +5V wires)

e Connect signal /PC (White wire from Green-White pair) directly to GND
terminal (together with Black wire)

WHITE(/PC) TO GROUND

TERMINAL

BLACK(GND)

_ 5 TO+5V
TERMINAL
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