Operation Manual

AC Servo Driver GPX2 Series

GPX2: 80 GPX2: 40 GPX2: 16 GPX2: 8
GPX2: 60 GPX2: 24 GPX2: 12

Sincerely we appreciate your purchasing our product.

This operation manual explains about function and connection method s
of a servo driver GPX2 series. To use at the optimum situation, please

be sure to read this before using.

)
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B Before use

Followings are general notes which should be read before using our servo driver.
Please make sure to read them and use it corre ctly.
Please keep this manual so that it can be used by an operator of this equipment.

Safety precautions

Please use the equipment after knowing well about an equipment, all

safety note.
This operation manual dividing safety precaution ranking by Dangerous
and Caution

{> Dangerous

/A\ Caution

cause big accident.
Please keep precaution written here as it contains important notes.

In case of miss handling, dangerous situation
may happen and death and or serious injuries
can be considered.

In case of miss handling, dangerous situation

may happen and moderate injury and or mino

injury possibility and physical disorders can be
considered.

Even an accident happened at Caution case, depending on situation it may

Following symbols are use d here, depending upon necessity.

r

Symbols

M eaning

Symbols

M eaning

General prohibition notice

Don't touch

Disassemble

Caution of ignition

Compulsion (be sure to do)

Caution of electric shock

POV

Be sure to ground earth
terminals

pop @

Caution of explosion




1) Transportation i Installation

A Caution

Servo controller, servo driver and servo motor are precision HTXLSPHQW -V
Please pay attention not drop and give a strong impact.

Please pay attention about over loading of the pro ducts as it may cause a load
collapse.

Please do not step on the products and do not load any heavy articles on the top of
the product.

At time of transporting servo motors, please do not hold motor cable and motor
axis. There is a danger of causing injury and destruction of the products.

Please make sure to follow an installation instruction. Please follow heat sink
instruction. Otherwise it may cause fire or malfunction.

Please make sure not to close an exhaust port or prevent exhausting.
Please do not insert any foreign articles into exhausting port. It may cause a fire.

Please keep an instructed distance between a servo controller, a servo driver and
inside of control panel and other HT XL S P H@HAwW/se there is a danger of a
malfunctio n.

At a servo driver which has a regenerative absorption circuit, in case you use an
external regenerative resistor, please switch off the power by an abnormal signal.
There is a danger regenerative resistor may be over heated and cause a fire, by
regegn HUDWLYH WUDQVLVWRU: -V PDOIXQFWLRQ

Please do not install at the place where there is corrosive gas, oil, dust, water vapor
and metal powder. It may cause a malfunction.

Please do not connect to bad quality power supply. (Variation s more than 10%,
puls e noise more than 1kV). It may cause a malfunction.

Please do not install at the place with heavy vibration and or a hermetically sealed.
It may cause a malfunction.

Please keep an operation environment temperature.
Servo controller, Servo driver >80>|50 [ ¥]
Servomotor >80>| 40 [ ¥]

Please keep an operation environment humidity.
Servo controller, Servo driver >8ess than 85 [>#RH]
Servo motor >8ess than 80 [>#RH] (both no condensation )

Please fix firmly servo motor onto a machine. If fixation is not eno ugh, it may
come out during operation. There is a danger of injury and malfunction.

During operation, please be absolutely sure not to touch moving portion of servo
motor, by setting a cover to an axis. There is a danger of an injury.

At the time of coupling combining to axis end of servo motor, please do not give
any impact like beating by hammer.
There is a danger a detector and bearing may cause a malfunction.

Please do not give a load more than permitted on a servo motor axis. It may
destroy th e bearing, break the axis.

Please strictly never process on main frame and or axis of servo motor.
It may cause a malfunction.

VDI e @ VY B @ PPk




2) Wiring

@ Danger

Wiring operation and an inspection should be done by professional specialist.
Wiring should be do ne correctly and firmly.
Otherwise a runaway of servo motor and electric shock may happen.

Wiring material should be used according to an instructed capacity.
Otherwise there is a danger of firing by over heating.

Please be sure to ground the earth terminal of a servo driver (PE or FG terminal).
There is a danger of electric shock.

Please be sure to ground for improvement of noise tolerance dose and reduction of
radiation noise. We recommend ground method of D contact ground (less than
100 , more than - 1.6mm)

Please do not harm, put unreasonable stress, load heavy articles, and
sandwiched . There is a danger of electric shock.

Please do not mix up terminal connection wrongly. Please keep permitted voltage.
Otherwise there is a danger of bursti ng and damage.

o ok o

In the case of malfunction of servo driver, please switch off at power supply side
of servo driver. It may cause a fire if big current keeps running.




3) Operation

A Caution

Please make confirmation adjustment of each setting va lue before operation.
Some machine may make unexpected action.

Please never change adjustment by extreme way as such cause unstable action.
Please pay attention not to cause electrical short circuit on an inspection terminal
(monitor). It may cause some injury.

Please set an external emergency stop circuit so that operation can be
immediately stop and power supply can be cut.

Trial operation should be done under circumstances of the motor is firmly set and
separated from the machine.

In case machine is operated without confirmation and adjustment, it might cause
malfunction or injury of operator.

In the case of an alarm is generated, please get rid of the cause of an alarm,
confirm safety and reset an alarm then start operation again.
Otherwise i t may cause some injury.

Please use a servo motor and a servo driver by an appointed combination.
Otherwise it may be damaged.

A retention brake is not a stopping equipment to confirm a security of machine.
Please set a stopping equipment on the machine side to keep a security.
Otherwise there is a danger of injury of an operator.

Please be very careful the machine starts an operation suddenly after a recovery
of power cut. (Please set a machine so that it will confirm a security of an
operator after re starting an operation ) There is a danger of injury.

Please try to minimize an influence of electro magnetic interference by something
like noise filter.

There is a danger it may give an electromagnetic interference to an electronic
HT XL S P lsed\hedrby the servo driver.

@ b BibPkbBEPBeBP>

Please do not touch to a radiator of servo driver, regenerative register and frame
of servo motor carelessly as those can be very hot.
There is a danger of a burn.




4) Maintenance, Inspection and Components

@ Danger

I nspection should be done more than 5 minutes after an input power supply is
switched off . There is a danger of an electric shock.

&
&

Please do not make an inspection while a power is on.
There is a danger of an electric shock.

A Caution

A condenser at power supply line lower a capacity by deterioration.
We recommend to change each about 5 years to prevent secondary disaster by
Malfunction. In that opportunity, please contact us.

Q) Prohibition

About driver and sensor portion of motor, please do not make Mega Testers i
Pressure test. It may damage a control circuit.

O
®

Please never dismantle, modify and repair. We do not take any responsibility to
an accident caused by a repair done without any permission.

5) Disposal

A Caution

A

Please process as a general industrial waste.

6) Others

A Caution

A\

Although we are paying our maximum possible efforts to keep quality of this
product by unexpected external noise, static electrode, if anything should
happen on components, terminal wiring, it may act unspecified.

Please pay your maximum attention on security of your machine and
surroundings. There is a danger of an injury.




7) Warranty

>. Gratis warranty period ><
Whichever comes earlier, less than 12 months after start of use at your company
or your customer -V SODFH E\ SURSHU XM\ohthd) &it€ dit shipident.

>: Range of warranty ><
It is understood following 4 items are chargeable and others are free of charge.

i By you and at your customers place, inappropriate storage, handling,
carelessness, accident and malfunction caused by your design.

i Malfunction caused by repair and dismantle done by you without our
permission.

i Malfunction caused by use of our product out of specification range.
i All other malfunction which you recognize as o ut of our responsibility.

In principle, a repair can be done in Japan only.

Any repair out of warranty period and repair at oversea, the cost, postage should
be paid by you.

It is understood any damage to an equipment except for ours, and any other
treatment is understood excluded from compensation.

-10 -



Hl Confirmation of combined motor

Our driver has a matching informationto  combined motor .

I f operation is done by different combination, there is a danger of a damage may happen on

motor and driver.

Please use them after confirming your using motor model matches to the one sealed ona  driver.

< AC Servo Motor > { AC Servo Driver >

Seal paste place : on sensor cover Seal paste place : side of metal plate

TYPE :
Driver model

WACOGIKEN

[TYPE: Motor model —-3---~-, SER. No. DATE
{ SER.No. )
\ W min- | A z
Y = S . Waco Giken Co., Ltd.
Moo 7 : Made in JaRan
L0 1

S-Eu:ln:de in Jopan ,\:’- ______ Mthr mOdel
Type 2 f 7
[ AC_SERVO MOTOR )
(TYPE: Motor model ------ -
\ / |SERMNa.
28 i :‘i[" Model of combination motor
M:;;; :.Cnde - (Setting of driver shipment)

-11 -



Il Optional goods

We have prepared following connection cables between motors and tool soft ware for setting
as optional goods.
Please select if necessary and order to us in addition to main products.

Application Name Model Remarks
Parameter Tool soft ware TelGPX2
setting Communication cable 3m GP2-RS3
CN1.connection connector 91 GP2-CN1C
Wiring CN2.connection connector GP2-CN2C
components CN3.connection connector GP2-CN3C
TB1.connection terminal 92 GP2-TB1C
TB2.connection terminal 92 GP2-TB2C
M otor power cable 3m GP2-MC3 >| 750 [W]
M otor M otor power cable 5m GP2-MC5 >| 750 [W]
connection Motor power cable 8m GP2-MC8 >| 750 [W]
Encoder cable 3m GP2-EC3
Encoder cable 5m GP2-EC5
Encoder cable 8m GP2-EC8
Resdver cable 3m GP2-RC3
Resolver cable 5m GP2-RC5
Resolver cable 8m GP2-RC8

d 1>8Accessory common to all models.
d 2>8Accessory specially for GPX2 : 16>| 8 (small capacity type ).

OWe can do some special modification like cable length. Please contact to our sales
department.

-12-



Il Name of each part

GPX2 : 80>*GPX2 : 60

| U

Ac liservo

TB1
Power supply/motor
terminal stand

VR1, 2

Gain volume

TB1

Lic||

L2c
PE

LI

WARNING  FG

WACOGIKEN

VR1

VR2 |

TPL ||

GND
CN3

CN4

CN2

CN1

e

-13-

LED1~3
Condition display

TP1, 2, GND
Test terminal

CN3
Communication connector 1

CN4
Communication connector 2

CN2

Sensor connector

CN1
Input and output connector



GPX2: 40>*GPX2 : 24

VR, 2 = —=
Gain volume . - Ac !l servo
GND
cN3 | -
\&ae
CN4
\a
CN2
[5en]
(v
CN1
Power supply/mIE:Jr |_|TBl ‘
terminal stand POWLR S Lo
LIC[ T 1 9 =
Lc|lici-f 2 c
pE|HIc [ 3 @
L[ [COCe| 4
2locs e
L[0T 6
RBL[[L[ Cicll 7 }
RB2([LICic]l 8
A\ U|d e qs
CAUTION A\ ("' 10 ]E
W Gl
WARNING FG I:[’L;' 12 JT‘ .
WACOGIKEN ‘=~
= =

-14 -

Dip—SW 1~4
(Upper side)

LED1~3
Condition display

TP1, 2, GND
Test terminal

CN3
Communication connector 1

CN4
Communication connector 2

CN2

Sensor connector

CN1

Input and output connector



GPX2: 16>*GPX2 : 12>*GPX2: 8

’ Dip—-SW 1~4
- L (Upper side)

_ VR1, 2 Ac Hiservo  wicoaigy
Gain volume | [ aPx2-
w8 LED1~3
= Condition display
TP1 A4
TP2 U
anof [ ] TP1, 2, GND
Test terminal
TB1 TB1 CN4 CN3
Power supply Bl [T} ] Communication connector 1
terminal stand -1 i CN4
2el\e ] Communication connector 2
D Pe|(®
L | =
. elis | CN2
Main power supply | EN CN2
charge lamp 3@
' = Sensor connector
D cHarcE
TB2
TB2 —
Motor terminal stand u (= | .
Ve &
D1 ' CN1
< FGfia i = Input and output connector

OAt the time of shipment, all the setting of Dip  -SW1~4, upper side of driver (GPX2 : 40~8)
is OFF. Please check and confirm before s etting.

Dip-SW S 11100 O

Upper side of driver

Dip -SW condition

1 2 3 4 Overview
OFF OFF OFF OFF Switch setting at time of shipment
ON ? ? ? Control mode forced switch
? ON ? ? Please refer FA2.1 Selection of control modeFA
? ? ON ? Fundamental communication switch
Please refer FA6.1 RS-232C Communication FA
? ? ? ON Do not use

-15-



Il Installation Method

GPX2 : 80>*GPX2 : 60

unit >gmm]

e =9 . | Exhaust
oo 0T
I
I
| il 1
__________________ LuL } f
— Inspirationﬁ Internal fun
215 165
170 (70) 120 o (23)
3 6
-+ -
Hisarse
1
w:‘p:
1 B N o o~
&} S © | 00 D
: @ﬁ N AN N
E A
T ‘t):
m i~ }
Cn )
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GPX2 : 40>*GPX2 : 24

(70)

Before use

unit >gmm]

GPX2-40 size

GPX2-24 size

_(23)

249

262
212

-17 -




Before use

GPX2: 16>*GPX2 : 12>*GPX2 : 8
unit >gmm]

ML = ML f
[ pe-obseebahehedits

TTTTTVTIVVITTITY
80 GPX2-16 size
150 (70) 13 GPX2-8, 12 size
(130) (14)
._,,_1 * Cooling fin

180
194
200

______

-18 -



Hl Installation

Please install a driver cor rectly to prevent any malfunction and accident.

A capability of the driver changes largely depending on heat radiation. Please take care the
following points.

OPlease be sure to install vertically so that words can be seen in front as it is shown

on drawing . If you install it up side down and or lay down, there is a possibility of partial
over heating and causing troubles.

100mm

20mm 20mm More than 20mm

More than More than More than

Ac lliservo  wangy
GPX2-
-

) g2

40mm
More than

OTo avoid a heat interference, please keep a distance with other equipment or wall
as it is shown on the drawing.

Olti s effective if you install it at the place where a heat does not muffled and make
forced air circulation by fun

In the case of forced air circulation is affected, you may set an installation distance
less than 20 [mm], with in arange of a ventilation is not prevented.

OGPX2 : 80>*GPX2 : 60 : Cooling fun is installed at lower side of driver.

-19-



>: Place of installation ><
i Where rain and direct sunshine do not exist. >&he equipment is not water proof >'
i Where a corrosive gas, sprayed oil, dust and metal powder do not exist.
i Where less dust, no condensation and no frozen.

i Where there is no vibration.

>: Enviro nmental condition ><

i Storage temperature >+10[¥] >| 80[ ¥] >é&no frozen>"'
i Storage humidity  less than 90 [ >#RH] >&0 condensation>'
i Operation temperature  O[¥] >| 50[ ¥] >&o frozen>'

i Operation humidity  less than 85 [ >#RH] >&o condensation>'

>: |nstallation ><

i Please fix firmly by 4 pieces of M4 screw (GPX2 : 16~8), 4 pieces of M5 screw
(GPX2: 80~24).

i If there is any paintings on the surface of installation, it is effective for ant LQRPLHYV -
measures to install after pealing off the painting.

-20 -



B Wiring

About wiring, please make sure it is done by a specialist of electric construction work
and be careful about following points, please.

OTo prevent an electric shock, please do n ot switch on until wiring work  is
completed. Once switched on, please keep 5 minutes interval to start a work
again, after switched OFF.

OWhile main power supply charge lamp at front panel of  GPX2 : 8>| 16 is ON,
charge remains in driver. Please be careful.

OTo prevent Electric shock and malfunction of driver by foreign noises, please
make sure to ground the earth terminal PE.
Please connect motor ground FG(E) to driver special terminal FG.  You can
connect to the earth through above mentioned ground termin  al PE.

OFor power supply wiring, please do not use not appointed terminal.
Please do not use poor quality power supply. (Variation more than £10%, pulse
noise more than 1kV)

OPlease take care a motor power and a power supply wiring should not give noise
influence to other HTXLSPHQW -V
In order to prevent noise influence as much as possible, a wiring of position sensor
and a wiring of control signal should be another system from motor power and
power supply wiring.

OA connection cable length between d river and motor differs according to  a motor
position sensor specification. Please contact to our sales department in case of
using cable length more than below.

i Encoder specification >810 [m]
i Resolver specification >80 [m]

Oln this manual, to connect our motor, we describe counter clock wise (CCW)
rotation as forward at the time of shipment.

&y A~
~J7 o~ CCW
@/ o
~7 \
7
g Ve,
s ‘( ¥
~ \ 1%
S S
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3 phase AC200[V]

No fuse built in driver main power supply.

Tool software

Please refer power line
2.2 Motor connection |

] Wiring -I/ Please design externally TelGPX2
I circuit : shut down possibility.
breaker
L Please insert noise filter. ( I
r q It prevent external noise from
| Noise |/ power supply line to driver. 2L
| filter | £
L——_1 €
. . -
Please design an external switch Qo
can cut driver main power supply 25
in case of emergency. @ "I'J
—_—— xo o
| ®
[ Electro o
| magnetic | U U 5
contactor '-g
—_— > Ac [l servo o
2 - | 52
3 ? = Please refer EF
5 5 S l'2.4 Communication I ER
3 g 2 connection ] QU
g 2 CN3 /
] g —— -
- 5
£
é" o ::;g [ Please refer position sensor
® 2.2 Motor connection ]
P PEl o] TB1
< L1 S M @®
£ L2fo CN2
5 T3 ° | e - — -
o Yy ]
3 Please refer @ |
2 2.1 Wiring of power supply |
k) 4 @ L_/“ I
.
a CN1 —
— Di Control 1/0 I
' e e
Please refer I
['2.3 Wiring of control signal] I

Motor power cable
GP2-MCcO

Brake line
(motor option)

Please refer holding brake
2.2 Motor connection ]

* Option cable

Resolver cable
GP2-RCO
Encoder cable
GP2-ECO

GP2-mcO

GP2-RCO

GP2-ECO

Cable length
3: 3m, 5: 5m, 8: 8m

Other cable length, please contact to our sales department.

-22 -
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Il Wiring of power supply

We need a control power supply to start a driver and main power supply to drive a motor.
Both power supplies are insulated internally in driver.

GPX2: 80>*GPX2: 60

i TB1>8Power supply/motor terminal plate [ POWER]

Pin-No. Name Abbreviation
1 Control power supply input Single phase L1C
2 Control power supply input AC200>|240[V] L2C
3 Protecti ve earth PE
4 Main power supp ly input L1
5 Main Sower suzglyyinpput Three phases L2

- - AC200>|240[V]

6 Main power supply input L3
7 External regenerate resistor >&optional >' RB1
8 External regenerate resistor >8&optional >' RB2

9>|12 >&tem 2.2>' Written on motor connection . ?

H Parts H

| DriverH FRONT4-H-6.35 (Made by phoenix contact) d Wire insert type |

OlIn case you use single or stranded wire, please set stripped wire 14  [mm].
In case you use insulated sleeve bar terminal (made by phoenix contact), please refer below.

Wire material Wire di ameter Terminal
AWG10 (UL1015) | About 4.7 [mm] | Al6: 12YE Please cut protruded
AWG12 (UL1015) | About 4.1 [mm] | Al4: 12GY 13 [mm] material after pressing
AWG14 (UL1015) | About 3.6 [mm] | Al2,5: 12BU bar terminal .

Stripped wire Remarks

More than

GPX2: 40>*GPX2 : 24

i TB1>8Power supply/motor terminal plate [ POWER ]

Pin-No. Name Abbreviation
1 Control power supply input Single phase L1C
2 Control power supply input AC200>| 240[V] L2C
3 Protecti ve earth PE
4 Main power supply input L1
5 Main Sower sugglz ingut Three phases L2

X - AC200>| 240[V]

6 Main power supply input L3
7 External regenerate resistor >8optional >' RB1
8 External regenerate resistor >8optional >' RB2

9>[12 >&tem 2.2>' Written on motor connection . ?

H Parts H

| Driver H FRONT 2,5-H/SA5 (Made by phoenix contact) d Wire insert type |

OIn case you use single or stranded wire, please set stripped wire 9 [mm].
In case you use insulated sleeve bar terminal (made by phoenix contact), please refer below.

Wire material Wire diameter Terminal
AWG14 (UL1015) | About 3.6 [mm] | Al2,5: 10BU
AWG16 (UL1015) | About 3.2 [mm] | Al1,5 : 10BK
AWG18 (UL1015) | About 2.9 [mm] | Al1 : 10RD

Stripped wire Remarks

Please cut protruded
material after pressing
11 [mm] bar terminal .

More than

-23-



GPX2: 16>*GPX2 : 12>*GPX2: 8

i TB1>8Power supply terminal plate [ POWER ]

Pin-No. Name Abbreviation
1 Control power supply input Single phase L1C
2 Control power supply input AC100>| 240[V] L2C
3 Protecti ve earth PE
4 Main power supply input L1
5 Main Sower suzglz i Eput Three phases L2

- - AC200>| 240[V]
6 Main power supply input L3
H Parts H
DriverH GMSTB 2,5/6 -G-7,62 (Made by phoenix contact)
Wiring side H GMSTB 2,5/6 -ST-7,62 (Made by phoenix contact) d Accessory

Oln case you use single or stranded wire, please set stripped wire 7 [mm].
In case you use insulated sleeve bar terminal (made by phoenix contact), please refer below.

Wire material Wire diameter Terminal Stripped wire Remarks
AWG14 (UL1015) | About 3.6 [mm] | Al2,5: 8BU More than Please cut protruded
AWG16 (UL1015) | About 3.2 [mm] | Al1,5 : 8BK 9 [mm] material after pressing
AWG18 (UL1015) | About 2.9 [mm] | All : 8RD bar terminal .

OPlease design circuit you can cut a main power supply in case of emergency.

Ks___

7/7 Case

Main power Main power . CNT1.
supply on supply off Normal start
S — 33 ALM-NC = Short circuit
7 Abonomal Relay
Self holding 34 ALM-NO = Short circuit 3
7 o O . ?
+ : —
. MAIN 35 O ALM-COM %
T ; * Upper circuit shows
EL?;‘\;TVI’ Emergency stop L off situation
1
il i
e——sle :
MAIN |
1 |
1 |
i 1
S
MAIN MC I TB1.
; 1 L1C
! @ } Control power supply
2 L2C Single phase
O AC100~240[V]
E 3 PE
Protective earth P— P— @
R_“_f\_“_f'\ O ' C 4 @ L1 N .
Three phase Main power supply
AC200[V] S ~ ~ O o @ L2 M Three phase
5 N~ AC200~240[V]
T —_ 6| ~]|L3
O O O T™
MG N/
1
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Il Control power supply

An input voltage range of control power supply  differs depending on driver models.
i GPX2: 80, 60 >8Single phase AC200 >| 240 [V]
i GPX2: 40,24 >8Single phase AC200 >| 240 [V]
i GPX2: 16,12,8 >8Single phase AC100 >| 240 [V]

Please use a wire bigger than AWG18 for power supply wiring.

I Protective ear th

Please be sure to make ground in orderto  prevent any wrong action of driver made by
electric shock and external noise. For wiring, please use same level of wire as main power
supply wiring.

Please do no make transition wiring but to each equipment,
wiring.

please make individual ground

Other equipment Other equipment

Servo driver P Servo driver

Earth —-

Earth -

Bad example

I Main power supply

A range of input voltage of main power supply is three phase AC200~240 [V] and a single
phase input is also possible depending on a combination of low capacity motor.
Power supply wiring als o defers depending on a capacity of motor. Please refer below.

M otor capacity I nput Wiring Remarks
3.0>] 2.2 [kW] Three phases More than AWG12
1.5>|1.0 [kW] Three phases More than AWG14
750>| 400 Th h
[400[W] | Three phases_ More than AWG16 .
400 [W] Single phase °1 Please wire to any two.
200> 60 [W] Three phases
- More than AWG18 -
200> 60 [W] Single phase Please wire to any two.

d 1>8There is a limitation of usage at motor instant area. For details please contact our sales department.

There is a possibility that main power supply usage changes depending on motor load.
equipment, not transition wiring

Please make an individual wiring to each

-

Power
supply

Other equipment
< Mainpowersupply

of servo driver

Good example

Other equipment

supply

_ | Power >

Bad example

Mainpowersupply
of servo driver
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Hl Motor connection

In order to drive a motor, power line is to be connected to position sensor.
brake is equipped, brake release circuit would be necessary.
As a wiring connection varies by motor model, please refer below.

In case a holding

Motor model Power line Position sensor Holding brake
LNE é300 Encoder No
LNE & 300B Tiif;i'nﬁg CN2 connect “2 | Wiring needed
BNR é 300 AWG12 Resolver No
BNR é 300B CN2 connect 3 Wiring needed
LNE €220 ) Encoder No
LNE & 220B T(;T;iiﬁ 6nog CN2 connect “2 | Wiring needed
BNR é 220 Resolver No

= AWG14 o —

BNR ¢ 220B CN2 connect “3 Wiring needed
LNE é 150>*LNE é 100 i Encoder No
LNE é 150B>*LNE é 100B Tcézﬁi'risg CN2 connect 2 Wiring needed
BNR é 150>*BNR é 100-A AWG16 Resolver _ No
BNR é 150B>*BNR é 100B-A CN2 connect 93 Wiring needed
BNR é100C GPX2: 24 No
LNE é 075C>*LNEQ75C TB1 wiring 9 Encoder No
LNE é 075BC>*LNE075BC AWG18 CN2 connect 92 Wiring needed
BNR é075C Resolver No
BNR é075BC TBC;F:/zl(izri;’lgl;G 01 CN2 connect ¢3 Wiring needed
LNEO60C AWG18 Encoder No
LNEO60BC CN2 connect “2 Wiring needed
LNE é 040C>*LNE é 020C Encoder No
LNE é 040BC>*LNE ¢é 020BC ] CN2 connect 2 Wiring needed
LNEO40C >*LNE020C TB(;F\)Ii/(iZI‘i'néz d1 Encoder ) No
LNEO40BC >*LNE020BC AWG18 CN2 connect 2 Wiring needed
BNR é 040C>*BNR ¢é 020C Resolver No
BNR é 040BC>*BNR é 020BC CN2 connect 3 Wiring needed
LNE é 012C>*LNE é 006C Encoder No
LNE é012BC>*LNE é 006BC GPX2 - 8 CN2 connect “2 Wiring needed
LNE012C >*LNE006C B2 Wiriﬁg a1 Encoder , No
LNEO012BC >*LNEOO6BC AWG18 CN2 connect “2 Wiring needed
BNR é 012C>*BNR é 006C Resolver No
BNR é 012BC>*BNR é 006BC CN2 connect 3 Wiring needed

d 1>8A power line at motor side has been processed with connector.
motor power cable (GP2 -MC §).

You may use an optional

5557-04R : molex

J

Motor power cable : GP2-MC

Cable length 3: 3m, 5: 5m, 8: 8m
Other cable length, please contact to

our sales department,

1
]
:
]
TB2. ! Motor connector
U 1 Red [ Red
@ = 1 ’ U phase Z
Motor H
power A% 2 White White
output @ 2 | V phase
W 3 Black Black
@ = 3 ‘ W phase | —act
FG [ =] 4 Green [ Shield line
9 4 FG | —
06567}7 —! Drive side is processed to bar terminal -
]
1
]
]
]
1
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d 2>8An encoder sensor at motor side has been processed to connector. You may use an optional
encoder cable (GP2-EC §).

I
|
I
I
CNZ'_{_ Encoder connector
. At |~ 1 B RREEEELEEEEEEEE R Grey [ Grey
@, 1]A E—
A- 2 White/, m White/
O ite/grey 9 | A ite/grey
|:‘e,‘=:d[|j":lck4 B+ O 3 Green [ 2 | B Green
stgna B- O 4 White/green [ 10|+ White/green
Z+ || 5 Yellow [ 3|z Yellow
Z- |~ 6 ! White/vellow [ White/yellow
~ : 11| *xZ —
U+ 7 ¢+ White/brown [ White/brown
@ — 41U —
u- 8 >O< b Brown [ Brown
— 12 | =U —
V+ |~ 9 i1 White/orange [ White/orange
~ 5|V —
V- 10 Orange [ Orange
|, — — 13 | *V E—
W+ 11 White/blue [ White/blue
S T T 6| W -
W- O 12 Blue 14| *w Blue
_ +BVE ~ 14 : Red 7 | +5v Si;ik
Sensor GNDE O 16 - 15 | GND White)/black
power — Lo Each pair White/red
supply +5VE 15 Lo 8 | ETH |[——
—Or-—---- ST Drain wire
GNDE 17 Pl 16 | SD —
Ll gy L S S ~T
5557-16R : molex
FG |~ 13 - Total shield -----* -

Encoder cable : GP2-EC
\__ Cable length 3: 3m, 5: 5m, 8: 8m

- - * 2 pair of power supply line to be used

L~ in case of cable length more than 10m.
Case |
I
]
]
I

| Other cable length, please contact to our sales department.

d 3>8A resolver sensor at motor side has been equipped with a connector. You may use an optional
resolver cable (GP2-RC §).

|
I
I
I
1
CN2. |
~T Resolver connector
Rl | ~| 18 TR Green [ | 1 | ri Green
Excitation ~
signal Rz | |19 Blue [ 2 | Ro Blue
‘o  Eachpair "¢ ||
FG —~ 20 ? braided shield T Drain wire Drain wire
{_) 3 | FG —
st |2 Blaok 11, Black
Feedback S3 22 P P Yellow [ Yellow
signal — {_J — Each pair — 8 S3 ——
FG || 28 ? braided shield T Drain wire | | Drain wire
O 9 | FG /7
s2 24 White [ White
— A o 4|82 f——
A S4 O 25 ‘ . . ‘ ‘ Red [ 5 | s4 Red
FG 26 f b E'Zcz pf,l'rm T Drain wire || Drain wire
—~ raided shie 6 | Fa
T 50-57-9409 : molex
I Y g
Case 777 | Resolver cable : GP2-RCO]
I
|

§ Cable length 3: 3m, 5: 5m, 8: 8m
Other cable length, please contact to our sales department.
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I Power line

If you connect a power line wrongly, there is a danger motor may be locked or become

uncontrollable.
Please be very careful about cable connection as there are danger of a short circuit and a

ground circuit which damages a driver
As for terminal processing, please refer FA1 Wiring of power supply FA

GPX2: 80>*GPX2 : 60

i TB1>8Power supply/motor terminal plate [ POWER ]
Pin-No. Name Abbreviation

1>|8 >&8ltem 2.1>' Written on wiring of power supply ?
9 Motor U phase output U
10 Motor V phase output \%
11 Motor W phase output W
12 Motor FG connection FG

H Parts H

Driver H FRONT4-H-6.35 (Made by phoenix contact)

d Wire insert type

GPX2: 40>*GPX2 : 24

i TB1>8Power supply/motor terminal plate [ POWER ]
Pin-No. Name Abbreviation

1>|8 >&ltem 2.1>' Written on wiring of power suppl . ?
9 Motor U phase output U
10 Motor V phase output \%
11 Motor W phase output W
12 Motor FG connection FG

H Parts H

Driver H FRONT 2,5-H/SA5 (Made by phoenix contact)

d Wire insert type

GPX2: 16>*GPX2: 12>*GPX2: 8
i TB2>8Viotor terminal plate  [MOTOR ]

Pin-No. Name Abbreviation
1 Motor U phase output U
2 Motor V phase output \%
3 Motor W phase output W
4 Motor FG connection FG

H Parts H
DriverH GMSTB 2,5/4-G-7,62 (Made by phoenix contact)
Wiring side H GMSTB 2,5/4-ST-7,62 (Made by phoenix contact) d Accessory
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I Position sensor

A connectable position sensor is Optical Incremental Encoder por Brushless Resolver L1
Please take note if setting contents and sensor feedback signal does not match, it happens
motor positio n sensor abnormality.

i CN2>8Sensor connector [ SEN ]

Pin-No. Name Abbreviation

1 A phase feedback>) A>)

2 A phase feedback>+ A>+

3 B phase feedback>) B>)

4 B phase feedback>+ B>+

5 Z phase feedback>) Z>)

6 Z phase feedback>+ 7>+

7 U phase feedback>) U>)

8 U phase feedback>+ U>+

9 Encode.r V phase feedback>) V>)
connection

10 V phase feedback>+ V>+

11 W phase feedback>) W>)

12 W phase feedback>+ W>+

13 Frame ground 91>&onnect to cable shield >' FG

14 Sensor power supply 5V 92 +5VE

15 Sensor power supply 5V 92 +5VE

16 Sensor power supply common 92 GNDE

17 Sensor power supply common 92 GNDE

18 Excitation signal R1 R1

19 Excitation signal R2 R2

20 Frame ground 91>&R1/R2 shield connection >' FG

21 Feedback signal S1 S1

22 Resolve_r Feedback signal S3 S3
connection . y

23 Frame ground 91>851/S2 shield connection >' FG

24 Feedback signal S2 S2

25 Feedback signal S4 S4

26 Frame ground 91>852/S4 shield connection >' FG

d 1>8Pin-No0.13, 20, 23, 26, FG terminals are connected internally.
d 2>8Pin-No0.14, 15 (+5VE) terminal and 16, 17 (GNDE) terminals : each same abbreviations
are connected internally.

H Parts H
Driver H 10226-52A2PL Soldered
(Made by Sumitomo 3M ) 1312 “side 2 | Mark
Wiring side H 10126-3000PE  solder ] = ==
10326-52A0-008 shell < AT
(Made by Sumitomo 3M ) 26 55 15 14

-29 -



H Holding brake

In case a motor (motor option) with a brake is selected, it is necessary to open and close
a brake coordinating with a motor drive.

I it drives while braking, or if you use a brake to control a movement, there is a danger
of malfunction of shorter the | ife span. Please be careful.

OBelow is a circuit diagram of utilizing a brake output (while brake is open) coordinating
with Servo ON. You cannot connect directly to a motor brake to output signal (OUT3) of
input and output (CN1). Please create relay circuit.
Please create multiple failsafe function like, a braking can be done by an external operation.

1
!
: -Relay contact short circuit while servo on condition.
CNi : =Relay contact opens while servo off or abnormality.
N o
/0 power supply DC24[V]
Outrput 3 ouT3 16
Brake open
(positive logic)
ouTC 18
Output common e
H Emergency stop
~ —_— Yellow
#1: While brake is Vo O * ®
open(P355), function 1 : Brake power | BRK Motor brake
becomes as per setting : | supply é / About AWG20-22 _ Yellow
of power output 3 value., i_ C ®
. - Back serge absorption element *2: There is no polarity at a brake

OBelow is a brake specification of our standard motor.  Please refer at time of selecting a
brake power supply.

Motor model Rating voltage Consumption current
BNR é 300B>*LNE é 300B
BNR é 220B>*LNE ¢é 220B DC24 [V] 0.70TA]
BNR é 150B>*LNE ¢é 150B
DC24 [V] 0.65[A]

BNR é 100B-A>*LNE é 100B

BNR é 075BC>*LNE é 075BC>*LNEOQ 75BC
BNR é 040BC>*LNE é 040BC>*LNEO 40BC DC24 [V] 0.45 [A]
BNR é 020BC>*LNE é 020BC>*LNEO 20BC
BNR é 012BC>*LNE é 012BC>*LNEO 12BC
BNR é 006BC>*LNE é 006BC>*LNEO 06BC

DC24 [V] 0.36 [A]

d Measuring condition Ta=20 [ ¥]
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Il Wiring of control signal

It is necessary to connect an input and output signal in order to do a servo control.
Please refer below as available function differs depending to control ~ mode.

i CN1>8nput and output connector [1>-O]

Pin-No. Name Abbreviation
1 Analog speed >) >85peed command>' VC>)
2 input >+ >&5peed command>' VC>+
3 Analog torque >) >&T orque control >' TC>)
4 input >+ >&T orque control >' TC>+
5 I nput common INC
6 1 >&5ervo ON>' IN1
7 2 >8Reset + Deviation counter clear >' IN2
8 3 >&orward start >' IN3
9 Control input 4 >&Reversal start >' IN4
10 5 >&orward JOG >' IN5
11 6 >8Reversal JOG >' IN6
12 7 >& orward force stop >' IN7
13 8 >&Reversal force stop>' IN8
14 1 >8&Positioning complete >' OuUT1
15 2 >&ero speed>' ouT2
16 Control o utput 3 >&Brake open>' OouUT3
17 4 >8Abnormal happen>' ouT4
18 Output common OuUTC
19 Analog monitor 1 >8&5peed feedback>' TP1
20 output Signal groun d 91 GND
21 2 >&Torque feedback>"' TP2
22 Signal groun d 91 GND
23 A phase>) EA>)
24 A phase>+ EA>+
25 Ejﬁ)‘?ﬁa‘:k Pulse 5 hase>) EB>)
26 B phase>+ EB>+
27 Z phase>) EZ>)
28 Z phase>+ EZ>+
29 . A phase>)>& pulse method>' PA>)
30 Ec())ril::]();nd pulse A phase>+>& pulse method>' PA>+
31 input B phase>)>& pulse method>' PB>)
32 B phase>+>& pulse method>' PB>+
33 Open at abnormality ALM -NC
34 Alarm output Short circuit at abnormality ALM -NO
35 Alarm common ALM -COM
36 Frame ground FG

d 1>8Pin-No. 20, 22, GND terminals are connected internally.
d 2>8Names with in () are parameters set at the time of shipment.

H Parts H
Driver H 10236-52A2PL Soldered
(Made by Sumitomo 3M ) 18 1‘7 side ’2 1/Mark
Wiring side H 10136-3000PE ~ solder [ 0=
10336-52A0-008 shell U
(Made by Sumitomo 3M )
d Accessory
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Hl Connection of position control

Following is a connection example using position control mode.

[

1

1

I

I

1

1
-

Driver side

*1: Following in—output signals

1/0 power supply CN1. areshipment setting value of
DC24[V] function allocation parameter(P3xx)
+ 5 INC
— I| Input common
— 5 ON signal 6 IN1
O O eo Siena O Input 1: Servo on
55 Reset/Deviation clear signal 7 O IN 2 Input 2: Reset
*2: Deviation counter clear function(P302) And Deviation counter clear
can be connected to non used input and 8 IN 3
change to individual input. 9 OW Input 3: Forward start
(Of———— Input 4: Reverse atart
— T dri itch 10 IN5
e ngp::w d::: :::t:h 11 [Ofing — Ineut 5 Forward JOG
O o—eoray O Input 6: Reverse JOG
Device limit switch 12 IN 7 %nnut T F?rw_a;d force stop
. negative logic
'J_Q Device limit switch 13 O IN 8 Input 8: Reverse force stop
(negative logic)
Positioning complete m 14 OUT1
= Relay on B O Output 1: Positioning complete
END 15 ouT2
Brake opening = Relay on (O——— Output 2: Zero speed
}‘" 16 | ~|OUT3
BRK () Output 3: Brake open
Abnormality = Relay off )i i )i 17 [ ~|OUT4  Output 4: Abnormal happen
L ~ (negative logic)
ALM 18 | ~|OUTC
@ Output common
Line driver
AM26LS3T Twi_st
equivalent | | pair 29 [ | PA+
Positive direction(+) > | 1 Position command pulse input
Command pulse . /} | A 30 —~ PA- PA
| | 7
| i . 31 | - |PB+
Reverse direction(-) ! X e Position command pulse input
Command pulse ; | 32 | ~[PB- P
. - o
L._e_.
) I_Si i Twist
~ [ pair 23| |EA+
A phase | | ~ Feedback pulse output
feedback pulse | . 24 | |EA- A phase
: [
| R . 25 | | EB+
B phase | . |i| A et Feedback pulse output
feedback pulse ] L | 26 |~ |EB- B phase
| | -
| L ) 27 EZ+
Z phase . [ Feedback pulse output
feedback pulse | 28 | - |E2Z- Z phase
' O—r® Ay
Line receiver L. __ -
AM261.532 Tsa 22 | | GND
equivalent | e
) — GND
(20pin &22pin are internally connected)
Input range Tp":if,t
DC=£10[V] 3 [~]|TC+
o, Analog torque
/\ 4 " TC- 1:[0(;1troi input
v
*3: If you make control value selection
function(P400)valid.you may use analog
20 O GND _ torque input as torque control value.
- | — GND
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Hl Connection of speed control

Following is a connection example using speed control mode.

Driver side

*1: Following in—output signals

Analog monitor output? select(P160)

i
1
[
i
[/0O power supply 1 CNI. areshipment setting value of function
DC24[V] 7 allocation parameter(P3xx)
— || r-—T S '@ INC Input common
Servo on signal 6 IN 1
O O s '€ '@, Input 1: Servo on
—— Reset signal 7 IN 2 .
O O O Input 2: Reset
—— Forward start signal 8 IN3
o) O Input 3: F d start
—— Reverse start signal 9 x IN 4 neu orward sta
® O O @ Input 4: Reverse atart
Temporary drive switch 10 | ~|IN5
[ Input 5: F d JOG
9‘— Temporary drive switch 11 X ING thae orwar
[ — O O @ Input 6: Reverse JOG
Device limit switch 12 | ~|IN7 {nputt?: Ftl‘-’r“{agd force stop
Device limit switch 13 [<[Ing  "esaYE e
[ ’_]_Q (O Input 8: Reverse force stop
(negative logic)
Zero speed judge m " oUTI
= Rolay on - M - O Qutput 1: Positioning complete
ZSP rﬁ | 15 ouT2
Brake open = Relay on O Output 2: Zero speed
16 ouT3
BRK @, Output 3: Brake open
Abnormality = Relay off ] 17 | ~|OUT4  Qutput 4: Abnormal happen
i et (negative logic)
ALM 18 | | OUTC
\@; Qutput common
Line receiver o Twist
equivalent : } o pair 23 | - |EA+
A phase ‘ - Feedback pulse output
feedback pulse i 24 |~ |EA- A phase
! - ‘ b A
| e 35| s
B phase | f e Feedback pulse output
feedback pulse ! | 26 | - |EB- B phase
"
| — O
i . , 27 | ~|EZ+
Z phase i \ e Feedback pulse output
feedback pulse i 28 | | EZ- Z phase
\
L. e
?s6 22 | | GND
d Jiznpin &22pin are internally connected)
[ Twist - GND
nput range pair
DC+10[V] I 1 | ~|VC+
Analog speed control input
2 | ~|VC-
%
- Twist
Input range pair
pc=+10[v] " 3 |~ |TC+
+ e Analog torgue control input
i 4 |~|TC- TG
\
*2: If you make control value selection
function(P400)valid,you may use analog
—_I_SG o 20 O GND  torque input as torque control value.
i Twist [ - GND
Speed feedback monitor @ il L @ TP Analog monitor output |
+3000[min']= +10[V] Speed feedback
~3000[min-"]= -10[V] O
) 21 TP2  Anal itor output 2
- . nalog monitor outpu
tosrg;[egz]ezltﬁc&\ﬁomtcr O |']|I e Torque feedback
-300[%]= -10[V] O || *3: Analog monitor output! select(P150)
1
1
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I Connection of torque control

Following is a connection example using torque control mode.

Driver side

*1: Following in—output signals
areshipment setting value of
function allocation parameter(P3xx)

Input common

Input 1: Servo on

Input 2: Reset

Input 3: Forward start

1/0 power supply CNI1.
DC24[V]
+ 5 INC
il
Servo on 6 IN1
| S o)
< L O— Reset signal 7 IN 2
——— Forward start signal 8 IN3
0 0 Reverse start signal 9 IN 4
P ver ]
o O g

cannot be used at

*2: JOG drive function
torque control mode

Device limit switch

10

12

IN5
IN6

IN7

Input 4: Reverse atart

Input 5: Forward JOG
Input 6: Reverse JOG

Input 7: Forward force stop
(negative logic)

.J_Q Device limit switch

13

00 00 _00_0 0 O f---mn--

IN8

Input 8: Reverse force stop

Zero speed judge

(negative logic)

= | 14 OUTI
Relay on B (O Output 1: Positioning complete
ZSP ‘ 15 ouT2
Brake open = Relay on & O Output 2: Zero speed
v 16 OouUT3
m BRK O Output 3: Brake open
Abnormality = Relay off M 17 | ~|OUT4  Output 4: Abnormal happen
L ~ (negative logic)
ALM 18 ouUTC
O Output common
Line receiver Twist
AM26LS32 — -— -— | wis
equivalent ' a pair 23 | ~ |EA+
A phase | | e Feedback pulse output
feedback pulse | . 24 | - [EA- A phase
O -
. | e
| | o . 25 | - |EB+
B phase | . Feedback pulse output
feedback pulse I | 26 | - |EB- B phase
| O—e
i | - . 27 | ~|EZ+
Z phase \ [ ~ Feedback pulse output
feedback pulse b I 28 || EZ- Z phase
. —& ()
L. e
sG 22 | | GND
~ iZUpin &22pin are internally connected)
) ‘ ~ GND
Input range T":i?t
DC+10[V] pe 3 |~fTC*
/\ et Analog torgue command input
4 |~ |TC- TC
v
Input range T‘:i?,t
pcx10lv] P} 1 [ |ve+
/\ e Analog speed control input
2 veC- Ve
O
*3: If you make control value selection
function(P400)valid,you may use analog
o 20 O GND torque input as torque control value,
) Twist ‘( - GND
pair .
Speed feedback monitor O i 19 O TP Analog monitor output 1
+3000[min-']= +10[V] Speed feedback
-3000[min~"]= -10[V] O
21 TP2 i
Toroue feeduack monitor [ O i Toraus Teodback
-300[%]= -10[V] O #4: Analog monitor outputl select(P150)
T Analog monitor output2 select(P160)
1 Monitor contents change by analog monitor
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Il Details of each control signal

OPosition command pulse input
You may use 2 systems of pulse line inputs as position command. You may set command
system of pulse line input by parameter. Maximum input frequency of line driver usage
is 1 [Mpps].

Line driver :
AM26LS31 ! VGG
equivalent : CNI1. T
. e High speed Position command
| 29 —~ PA+ 330[9] photo coupler pulse input

:*L?i Tl or o) P

I
I
i 31 PE+ 330[Q]
I
|

/ \ 32| - [PB- E¥ dd ﬁt PB

| B Twist pair ~ L aND
SG 22 GND -
oY é., - f - 75 7h 777777 Oi < Minimum pulse width>
— ignal ground share ‘_{.k 1 ; ; 0.4[us]
H ~ GND | 04lus] |\

i
)
: 1.0[us] :

We recommended to use line driver whi ch can prevent noise influence but you may connect
open collector too. Please use anti noise countermeasure if you do it.

1
|
: VGG
1 CN1. T
* External power supply e High speed Position command
is necessary 29 PA+ 330[€2] photo coupler pulse input

Turn on current | A
iofmal < | 30| |pa- 1[le@ ;”E% ) P

31 PB+ 330[€2]

:

+
—— Command

%
— power supply
DC5[V] 32 |~ |PB- 1[k§2]@ %”I% PB
U -
L — GND
q 22 | -[GND -
Transistor 1A L

open collector output

-0

— GND

OFeedback pulse output
Position sensor signals after frequency division processing will be output at each line
driver.

1
1 - -
Line receiver :
AM26LS32 AM26LS31
equivalent : CN1. equivalent
— .. About ey PR b Feedback pulse
\ I"120~330[ Q] ‘ 23 | |EA+ | | output
| Q / J_<
— 1 X 24 EA- ! ‘ Phase A
! ! !
| | o , 25| |EB | |
! . U T .
—'»‘ | \ 26 EB- ‘ ﬁ—'—( Phase B
| |
. \ 27 EZ+ ‘ ‘
| |;| \
< \ 28 E7- ‘ <\4< Phase Z
‘L,i J Twist pair Li J
s zfeo I
- Signal ground share LA ~ GND
' T GND



OAnalog (command/control) input
There are two systems of speed and torque, you may set as command and control value
by parameter.
Each input usage voltage range is s 10[V] (Maximum allowable input s 12[V]).

Example single end connection

|
|
| -
! {1
Rating input range 1 CNI1.
potolvi~ _}O[V] 1"}”\\/04. 12k Q] +15[V] ?;:;?iginput
.l
2 | ~]|VGC
1—4 !
Twist pair ~ 12Bit
-15[V]
- _ ATRR] =
—— Example differential conm:action 1 Analog
) ! 3 TC+ torque input
S e ol
T e ap=
| L — 12Bit
|
T s | OﬂGND L
~ — GND
N ~— GND

OAnalog monitor output
It analog out puts the two system of monitor contents selected by parameter.
EDFK RXWSXW: -V DSSO\LQJs YOR/P(WaR dllewhhle@ukpit L Vs 12[V]).
Connecting devices, please select the one which does not be broken by applied voltage
max 15[V].
The same monitor contents a re out put at panel face test terminal (TP1,2).

i 1
Analog monitor
Rating ourput range _J',._CN1' +15[V] output 1
— ) DC10[V]~ —-10[V] 1kQ]
' éﬁ J 19 | - [TP1 —
| Analog 12Bit
voltage ;
' tor | ~15[v] =
| monitor Q 20 GND —GND
' 1
I, [ Twist pair L — Analog monitor
Please use a device — GND . output 2
which cannot be injured 21 P2 11k —
by max £15[V] O
12Bit
S
: Lo
1
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OControl input
Maximum 8 points of control signal can be input and usable by function allocation by
parameter. External power supply of DC24 [V]is necessary to operate input circuit.

|
* External power supply \J—?NL
is necessary 5 | ~|INC =
6 ¢4.7[k§2]
Turn on current —
6[mA] h 4
6 INT < ATV |
Input 1 * 7 Omz .
8 IN3 .
Lo o ma :
— O .
— 10 INS .
/0 power supply Of -
DG24[V] N .
12 IN7
O 7777777 ]E!!/]/{
13 O IN 8 |
Input 8 ‘k I L~ Bidirectional photo coupler
1
! Source model
Transistor !
open collector output
* External power supply J',\?NI
is necessary 5 3 INC _
[T] ¢4.7[k§2]
Turn on current
6[mA
Input 1 * 6 | |m [g ]K![/V{
7 IN 2 .
! Of ==
8 IN3 .
o s -
= Offt... :
-1 10 IN5
+ 1/0 power supply Of === *
DC24[V] e .
12 IN7
] O ,,,,,,,,,
K Y A7
Input 8 13 | <[N8 A {
Ny
L~ Bidirectional photo coupler
1
]
]

Transistor
open collector output

OControl output
Itis possible to output maximum 4 control sign als which have been functional allocated
by parameter. Alarm output is relay output of function fixation.

| CNI.

Current control - . N DC24[V]
resistor R 147 TouT1 = 50[mAlmax.
Output 1 ——LF—+—Pt—t+—— !
Photo coupler 15 ouT?2 [S RN
z oo, i
16 ouT3

31 o 3

I | 7 uT
Output 44:|—'_—_U_—:70 h

.

Output 18 || ouTe ‘ B
common Photo mos

: : DC24[V]

1 | — Normal start on

1 S | 33 ALM-NGC 0.5[Almax. ALM-NC: Connection close
Alarm output - L U ~ ALM-NO: Connection open

34 ALM-NO
———————— ® "

Alarm output 35 ALM-COM vﬁ
common

U
L~ Relay
I
|
|



Hl Connection of communication

It is necessary to connect at time of using tool software.
communication func tion of RS -232C or RS-485.

You may select by parameter from

i CN3>8Communication connector 1 [COML1 ]
Pin-No. Name Abbreviation
1 RS-232C-1 transmission TxD1
2 RS-232C-1 reception RxD1
3 Signal ground 91 GND
4 RS-485 transmit and receive >) 91 TD>)
5 RS-485 transmit and receive >+ 91 TD>+
6 Not used ?
7 Not used ?
8 Power supply specially for display 91 92 +5V
i CN4>8Communication connector 2 [ COM2 ]
Pin-No. Name Abbreviation
1 RS-232C-2 transmission TxD 2
2 RS-232C-2 reception RxD?2
3 Signal ground 91 GND
4 RS-485 tran smit and receive >) 91 TD>)
5 RS-485 transmit and receive >+ 91 TD>+
6 Not used ?
7 Not used ?
8 Power supply specially for display 91 92 +5V
d 1>8Pin-N0.3>| 8 is internally connected with same abbreviation terminal of CN3 and CN4.

d 2>8Pin-N 0.8 is an exclusive terminal. _Please do not connect externally as there is a possibility of damage.

d 3>8Metal shell joint portion of connector is connected to frame ground (FG).

H Parts H

Driver H MD-S8100-90

(made by JST connector)

Wiring side H Mini -DIN compliant

8pin straight connector
soldering type

=E A
5 Seal 3

Soldered
side
8 6

2 1
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OPC and RS-232C communication connects one either CN3 or CN4.
Please use optional communication cable (GP2 -RS3).

) . RS-232C connection
* Both of shipment setting Serial port or USB-serial converter
value can be used.

CN3

Communication cable: GP2-RS3 | I
(cable length 3m)

OBy setting communication setting parameter (item P520  ~), it becomes possible
to connect by using RS-232C and RS-485 on the same time.
Details please contact our sales department.

* To connect with RS—485, \
it is necessary to set up an

axis number and terminator

PC
(tool software)
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Bl Test terminal

An analog monitor output contents at in and output (CN1) is outputs at a test terminal.
Please use it for test run and gain adjustment.  Each terminal has two holes at right and left.
Left hand side hole is to confirm by a tester. Right hand side hole can be used by inserting wire
and fixed by a spring pressure.

i Test terminal

Position Name Abbreviation
Upper Analog monitor output 1 TP1
Middle Analog monitor output 2 TP2
lower Signal ground GND
H Parts H
Driver H OCN-022-3P (Made by Osada Corporation )
Wiring side H AWG20>|24 wire to be inserted. (strip wire length 8 [mm])

Wire insert entrance - Test terminal

TP1 Analog monitor output 1
TP2 Analog monitor output 2

GND Signal ground

Check hole - -
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B Parameter

Parameter

Driver has various paramete rs to set servo characteristics and in and output signals.
In this paragraph, we explain about function contents of each  parameters.
Please understand well and set for you optimal situation of your driving condition.

A modification of parameter contents can be done on tool software (TelGPX2) connected
by communication to PC.
Please refer (2.4 Communication of connection) for details.

Parameter No. Parameter analysis Contents

Iltem P100>| Fundamental setting Parameter about control mode, command style
and fundamental setting.

Item P200>| Servo adjustment Parameter about gain and filter of servo
adjustment.

Iltem P300>| Function allotment Parameter to allocate function status against in
and out signal.

Item P400>| Extension setting Parameter about ex tension setting of internal
command and alarm output.

Item P500>| Communication setting Parameter about baudrate and axis number for
communication setting.

| [ TelePx2

1@ 2@ 2@ =@ @ |10 (2la ) (BE| wE [ Ee | [ ]| o

ITFAIUF) | JISA—=H(P) | EZHM) Y—IUT) D12 EDI(W)
BERE/(SA—45(0)
H-REE/SX—5(1)
REEETT/ (S X—4(2)
HBHE/ SR —4(3)

~NLF(H)

BERE/(SA-5(4)

Orint
P10~ b
P120~ b
P130~ b
Pl40~ b
P150~ b
P10~ b

O P

O P

Orin

O P10

O rig

Orig2

O P83

O riss

HEE—F

IE&zATE

{IEESA

TrOYEEES

TroSMLDES

IBERILALD

TFOSEIALN

TFOSEZALN

{UERERAHIEE 100..
SEEHIPRIE 3000
FILOHIBRIE 300
FA0IFIERGE )

M EVE R Eih
{UERNTE T HIFEE 10 [pulse]
SEEEE HIEE 3000 [min]
P0EE FIEE 10 [min]

O EREBATES

[EsLTVET.

|s/N:D0Sx00 [Soft Ver. 0.36.4  [Hard Ver. 0.4.2

|Motor:BNRII040C

>: Tool software display image ><
Japanese version
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Il Shipment setting list

Below is a parameter setting value at time of driver shipment.

P1xx>8Fundamental setting parameter

Applicable control mode

No. Parameter name Setting value at shipment Position Speed Torque
P100  Control mode Speed ) 6] 6]
P101  Forward direction CCW 0 O O

Position command pulse
P110 Pulse line input format 2 Pulse ) ™ ™
P111 Electronics gear numerator 1 ) ™ ™
P112 Electronics gear dominator 1 O ™ ™
Analog speed command
P120 Command factor 92 3000 [min -1] (2000 [min -1]) ™ 0 d1
P121 Command dead zone 0.0 [min -1 ™ 0 d1
P122 I nput voltage offset 0.00 [V] ™ 0 d1
P123 Acceleration time 0 [ms] ™ 0 ™
P124 Deceleration time 0 [ms] ™ 0 ™
P125 S shaped acddec time 0 [ms] ™ O ™
Analog torque command
P130 Command factor 300 [%] d1 d1 0
P131 Command dead zone 0.0 [%] d1 d1 0
P132 I nput voltage offset 0.00 [V] d1 d1 O
Feedback pulse output
P140 Pulse division numerator 1 0 0 0
P141 Pulse division dominator 1 0 0 0
Analog monitor output 1
P150 Output selection Speed>8reedback [min -1] o] o) o)
P151 Output factor 92 3000 [min -] (2000 [min -]) o] o) o)
P152 Output standard 0 [min -] o] o) o)
P153 Output voltage offset 0.00 [V] o] o) 0
P154 Averaging process function 16 [step] 0 0 0
Analog monitor output 2
P160 Output selection Torque >8Feedback [%] o] o) o)
P161 Output factor 300 [%] 0 0 0
P162 Output standard 0 [%] 0 0 0
P163 Output voltage offset 0.00 [V] o] o) 0
P164 Averaging process function 16 [step] 0 0 0
P170 Position deviation exce ssive 10000 [pulse] 0 ™ ™
judgement value
P171  Speed control value 92 3500 [min -] (2500 [min -]) 0 0 0
P172  Torque control value 300 [%)] 0 0 0
P180 Mechanical lock judgement I nvalid 6 0 0
function
P181  Position keep function Invalid ™ 0 ™
P182  Position complete judgement value 10 [pulse] o] ™ ™
P183  Speed reaching judgement value 92 | 3000 [min -1] (2000 [min -1]) o] 0 0
P184  Zero speed judgement value 10 [min -] o] O O

d 1>8lt is used when control value selection function  (item P400) is valid. When position control and speed
control is on, torque (command) input becomes torque control. When torque control is on, speed (command)
input will be speed control.

d 2>8A combined motor excluding BNR & 100C more than 1 [KW] , shipment setting value in (') will be applied .
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P2xx>8Servo adjustment parameter _
Applicable control mode

No. Parameter name Setting value at shipment Position Speed Torque
P200  Tuning system Automatic o] 0 ™
Gain volume
P210 Adjustment function 1 Valid o] 0 ™
P211 Adjustment function 2 Valid 6] o] ™
Automatic tuning
P220 I nertia estimation I nvalid o] 0 ™
Gain 1
P221 Tuning level 1.0 0 0 ™
P222 Response level 0.0 0 0 ™
P223 I nertia ratio 0.2 [ratio] o] o) ™
Gain2
P224 Tuning level 1.0 a1 a1 ™
P225 Response level 0.0 a1 a1 ™
P226 I nertia ratio 0.2 [ratio] a1 a1 ™
Manual tuning
Gain 1
P242 Position feed forward 0 [%] o] ™ ™
P243 Position proportion 30 o] d2 ™
P244 Speed proportion 300 o] 0 ™
P245 Speed integral 150 o] 0 ™
Gain 2
P248 Position feed forward 0 [%] a1 ™ ™
P249 Position proportion 30 a1 d1, d2 ™
P250 Speed proportion 300 a1 a1 ™
P251 Speed integral 150 a1 a1 ™
Current command notch filter
P260 Function Invalid o] 0 0
P261 Frequency 1000.0 [Hz] o] 0 0
P262 Q value 0.7 o) o) o)
Current command low pass filter
P263 Function Invalid o] 0 0
P264 Frequency 1000.0 [Hz] o] 0 0
Speed command low pass filter
P270 Function Invalid o] 0 ™
P271 Frequency 1000.0 [HZ] 0 O ™

d 1>8Normal motor control is | * D L Qcontents are selected. A contentof "*DLQ 1 FDQ EH VHOHFWHG RQO\
after gain selection (item P303) function status switches ON.
d 2>8lt is to be used when position keep function (item P181).
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P3xx>8Function allocation parameter

Applicable control mode

No. Parameter name Setting v alue at shipment Position Speed Torque
I nput allocation
P300 Servo ON Input 1 positive logic 0 0 0
P301 Reset Input 2 positive logic 0 0 0
P302 Deviation counter clear I nput 2 positive logic 0 ™ ™
P303 Gain selection Always OFF o] 0 ™
P304 Forwar d start Input 3 positive logic ™ 0 0
P305 Reverse start Input 4 positive logic ™ 0 0
P306 Forward force stop I nput 7 negative logic o] o) o)
P307 Reverse force stop I nput 8 negative logic o] o) o)
Extended input allocation
P320 Forward JOG Input 5 posi tive logic o] o) ™
P321 Reverse JOG Input 6 positive logic o] o) ™
P322 Command selection 1 Always OFF ™ o) o)
P323 Command selection 2 Always OFF ™ o) o)
P324 Control value selection 1 Always OFF a1 a1 a1
P325 Control value selection 2 Always OFF a1 a1 a1
P326 Control mode selection Always OFF d2 d2 d2
Output allocation
P350 Ready No allocation o] o) o)
P351 Servo being ON No allocation o] o) o)
P352 Positioning completed Output 1 positive logic o] ™ ™
P353 Speed reached No allocation o] o) o)
P354 Zero speed Output 2 positive logic o] o) o)
P355 Brake open Output 3 positive logic o] o) o)
P356 Control ON No allocation 0 0 0
P357 Abnormal happen Output 4 negative logic o] o) o)
P360 Reverse ON No allocation 0 0 0
Extended output allocation
P370 Specified item abnormal No allocation o] o) o)
P371 Specified item warning No allocation o] o) o)

d 1>8lt is used when control value selection function

(item P400) is valid.

d 2>8lt is used when extend control mode (item P401) is selected.
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P4xx>8Extension setting param eter

Applicable control mode

No. Parameter name Setting value at shipment Position Speed Torque
P400  Control value selection function I nvalid o] 0 0
P401  Extension control mode None o] 0 0
P402  Specified abnormality function None o] 0 0
P403  Specified warning function None 6] o] o]

Warning judgement value
P410 Main power supply bus voltage 380 [V] o] 0 0
rise
P411 Main power supply bus voltage 220 [V] 0 0 0
decline
P412 Transistor temperature 70 [¥] o] 0 0
P413 Regenerate resistance 30 [K] o] 0 0
temperature
P414 Position deviation 9000 [pulse] 0 ™ ™
P415 Over speed 92 3200 [min -1] (2200 [min -1]) o] o) o)
P416 Effective torque 80 [%] 6] 0 0
JOG
P420 Speed 100 [min -] o] 0 ™
P421 Accelerating & Decelerating 500 [ms] o] 0 ™
time
P422 Inching travel value Infinite [pulse] 0 ™ ™
Internal speed 1
P430 Speed 1000 [min -] ™ 0 d1
P431 Accelerating time 100 [ms] ™ 0 ™
P432 Decelerating time 100 [ms] ™ 0 ™
P433 S shaped acddec time 100 [ms] ™ 0 ™
Internal speed 2
P434 Speed 2000 [min -] ™ 0 d1
P435 Accelerating time 100 [ms] ™ 0 ™
P436 Decelerating time 100 [ms] ™ 0 ™
P437 S shaped acddec time 100 [ms] ™ 0 ™
Internal speed 3
P438 Speed 92 3000 [min -1] (2000 [min -1]) ™ 0 a1
P439 Accelerating time 100 [ms] ™ 0 ™
P440 Decelerating time 100 [ms] ™ 0 ™
P441 S shaped acddec time 100 [ms] ™ O ™
P450 Internal torque 1 50 [%] d1 d1 0
P451  Internal torque 2 100 [%] d1 d1 0
P452 Internal torque 3 150 [%] a1 d1 o]
PA72  Force stop processing Torque zero o] o] o]
d 1>8tis used as int ernal control value by input combination of Control value selection function (item P400)

and Control value selection 1,2 (item P312,313). At the time of position control and speed control, internal

torque becomes torque control value, and at the time of t

control value.

d 2>8In case of combination of motors more that 1

shown in () is applied.
d 3>8GPX2 : 80>| 24 cannot be used.
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P5xx>8Communication setting

parameter

Applicable control mode

No. Parameter name Setting v alue at shipment Position Speed Torque
RS-232C-1 (COM1)

P500 Baud rate 38400 [bps] 0 0 0
RS-232C-2 (COM2)

P510 Baud rate 38400 [bps] 0 0 0
RS-485

P520 Axis number 0 0 0 o)

P521 Baud rate 38400 [bps] 0 0 o}

P525 Terminator I nvalid 0 0 o}

P526 Response waiting time 1 [ms] 0 0 0
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Il Details of fundamental setting parameter

The fundamental setting parameter is a group of an initial conditions assembled parameters
like control mode and command systems.

Hl Selection of control mode

Set a control mode which becomes a fundamental.

i Position control >8 An action to control a motor angle (position) by pulse line
input.

i Speed control>8  An action to control a motor speed by analog input or
internal speed setting value.

i Torque control >8 Anacton WR FRQWURO PRWRU:V Jaddg UD
input or internal torque setting value.

No. Name & Setting function Value Setting range
P100 Control mode Speed Select from position,
Set a fundamental control mode. speed and torque.

OThere is a functi on of control mode force exchange at driver (GPX : 8~40) upper side

Dip -SW. A control mode can be set without using tool soft ware by Dip  -SW1,2 change
to ON.

Dip -SW condition

1 2 Applicable control mode
OFF OFF A contents of parameter control mode (ite m P100) becomes valid.
ON OFF Fixed to position control .
OFF ON Fixed to speed control .
ON ON Fixed to torque control .

d A force change of control mode by Dip -SW becomes valid, same like parameter setting,
by power supply re -input.

>:Warning ><

Please pay attention as setting contents of parameter _ (item P100) does not reflect on
motor control while Dip  -SW is ON.
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Il Selection of forwarding direction

Setting a rotation direction of motor axis versus driver control forward
You may use whe n rotation direction changes by mechanical system

direction.
like decelerator.

No.

Name & Setting function

Value Setting range

P101

Forward direction
To set a rotation direction of motor axis.

CCW Select from CCW, CW

>: Related items >< Forward direction (item P101)
Contents CCW setting CW setting

Position command and pulse addition (+)

direction like feedback pulse output. cew cw

Spegd/torque command an‘d analog positive ccw cw

terminal (+) voltage at monitor output

Fon/v_ard direction of start, force stop and JOG ccw cw

function status.

Ac_;ld_lng +) d_|r_ect|on o_f or_l tool software and ccw cw

driving condition monitoring.

Rolling direction of motor axis cow cw

~
\.
~
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Il Position command pulse

Setting a position command p ulse which is given from upper device to driver.  As for
wiring specification of input signal, please refer FA3.4 Details of each control signal FA

I nput format PA PB Remarks
2 pulse method Adding (>)) Subtraction (>4)
command pulse command pulse
1 pulse method Command pulse Rotation direction Adding (+) by PB=OFF
2 phase pulse method A phase command B phase command Adding (+) progress PA=90 [°]
pulse pulse

Subtraction (-)

Adding (+)
= 2 pulse method
I I
————— ON (turn on)
Al - OFF
PB e ' u u u L——-OFF

* 1 pulse method

Always : OFF

————— ON (turn on)
---OFF

PA

Always : OFF Always : ON (turn on)

PB

= 2 phase pulse method

2 multiplication
PA — | (single edge)

-
bttt et bt e by g miloation
PB ! : (both edge)

L (2 phase ! Lo (2 phase
12347 multiplication) ' 127, multiplication)
Y5Position command pulse
No. Name & Setting function Value Setting range
P110 Pulse line input format 2 pulse Select from 2 pulse ,
To set a command format of pulse line input. 1 pulse, 2 phase pulse.
P111 Electronics gear numerator 1 Value input : 1>| 10000
P112 Electronics gear dominator 1
To set motor moving volume per pulse line
input unit.
To set an electronics gear (conversion factor)
by numerator and dominator.

B Motor moving volume >; Pulse li ne input x Electronics gear (numerator >-dominator)

>: Related items ><

Parameter No. Name Condition
Fundamental P100 | Control mode By setting at position, it accepts pulse line input
setting as command.

P101 | Forward direction To set motor rotation directio n versus adding (+)
command. At shipment setting, CCW has been
selected.

Function P300 | Servo ON Servo becomes ON by function status becomes
allocation ON. At shipment setting, it functions by turning

on the input signal (_IN1).

P302 | Deviation counter cle ar You can clear the position deviation counter
value by changing function status ON. At
shipment setting , it functions by input signal
(IN2) turning ON.

P306 Forward force stop While function status is ON, fail safe works and
pP307 | Reverse force stop normal processing cannot be done. Please use by
input signal ( IN7,8) turning ON, as it is allocated
to negative logic input.
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Il Analog speed command

Setting analog speed command to give to driver from upper device.

As for analog signal

wiring, please refer to FA3.4 Details of each control signal FA

- Analog speed command

- Used as analog speed control

A Factor : = i Factor ! -
B LR ERRCE CEEEERNAEPERE Ry SRR I [ e R EETRRRRERESY CCELE
5 : ‘ ‘
L Shipment E_ L
setting value < Lo
Ot i~ Command factor: 3000 I R Command factor: 3000
. | Command dead zone: 0 o ; | Command dead zone: 0
i H @ h i T
—10 - mme T Brooneos fon b S g0t dremeoes R T
- ‘ : ‘ ; Speed e m s — Speed
* ' * ; ' = command * * ' * B control
-3000 -1500 0 1500 3000 [min'] =3000—=1500- 0 1500 3000 [min-1]

Y2Analog speed command

No.

Name & Setting function

Value Setting range

P120

Command factor ¢
Setting motor rolling speed versus speed
command voltage 10 [V].

3000 [min -1 Value input : 1>]99999

(2000 [min -1])

P121

Command dead zone
Setting dead zone (non-action area) versus
speed command.

0.0 [min 1] Value input : 0.0>999.9

P122

Input voltage offset
Adding as an offset adjustment value of analog
speed command (VC) including upper device.

0.00 [V] Value input :>+1.00>| 1.00

P123
P124

Acceleration time

Deceleration time
Adding as acceleration and deceleration slope
to speed command (VC) of analog input.
Setting value till the time reaches command
factor (item P120).

0 [ms] Value input : 0>]99999

0 [ms]

P125

S shaped accd/dec time
Adding S shaped acceleration and deceleration

0 [ms] Value input : 0>] 99999

to straight slope of acceleration time and

deceleration time. It is used if shock happens
by acceleration speed modification caused at
start and stop timing.

Please set by smaller
value than (item P123)
and (item P124).

d 1>8A combined motor excluding BNR € 100C more than 1 [kW] , shipment setting value in () will be

applied.

>: Related items ><

Parameter No. Name Condition
Fundamental P100 | Control mode By setting on s peed, analog input is accepted as a
setting command.
P101 | Forward direction A motor rolling direction versus positive polarity
(+) voltage is set. At shipment setting, CCW is
selected.
Function P300 | Servo ON Servo becomes ON by function status become s
allocation ON. At shipment setting, it functions by turning
ON the input signal ( IN1).
P304 | Forward start By function status turns ON, rolling direction
P305 | Reverse start facing to command will be selected. At setting,
either input signals (IN3,4) should be kept
turning ON.
P306 Forward force stop While function status is ON, fail safe works and
pP307 | Reverse force stop normal processing cannot be done. Please use by
input signal ( IN7,8) turning ON, as it is allocated
to negative logic input.
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OFollowing is a related drawings showing at time of modifying command factor (ite ~ m P120)

[A] @8ejoA jnduy|

and command dead zone (item P121) .

* In case command factor is changed. * In case dead zone is changed.
1 | | Factor 1/~ === ~~ b 5 ] ; Factor g~
Oy A S v ¥ P = F10 e AR AR R SR boo--o
; ‘ : : : 3 Dead zone : ‘
& NP
‘ ‘ : : : s ; b P!
U’L ””” "0 | Command factor: 3000—1500| ZF L R AR R T o /| Command factor: 3000
: 1 Command dead zone: 0 - . . z Command dead zone: 0—750
. . [} ' "
10 g 10
______ Speed - Speed
; ; i ; i £ command ; . : } : = command
-3000 -1500 0 1500 3000 [min-1] -3000 -1500 0 1500 3000 [min"]

OWhen you set an acceleration time (item P123), deceleration time(item  P124) and S shaped

Analog speed command factor

Acc/dectime (item P125), acceleration and decel eration will be added to analog speed
command pattern as per shown below.

Acceleration S shaped acceleration Deceleration S shaped acceleration

time and deceleration time time and deceleration time
e

[min~]

- Acceleration time: 150 [ms]

+ Deceleration time: 200 [ms]

| I ——

T T —
300

—F—F+—+—~4—+— Time [ms]
100 200 300

+ S shaped acceleration !
0
A Forward/reverse start both OFF

and deceleration time: 50 [ms]

|
T
200

A £orward or reverse start ON
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Il Analog torque command

[A] @8eyoa 3ndu]

Setting an analog torque command which is given to a driver from upper device
FA3.4 Details of each control signal FA

wiring specification of input signal, please refer

* Analog torque command

. As for

* Used as an analog torque control

4 : | : Factor .~~~ ; : : Factor | =
+10 - R RSEEE SRR - L IO AR SRRTEIL SRRy S
' ' . ' " =} . .
3 Shipment K
' setting value : L
L “““E‘ Command factor: 300 0: 0“““‘“): ““““““ :h“““ “““‘}A Command factor: 300
Command dead zone: 0 % Command dead zone: 0
T FR <l TR AU SO SO S qoh ISR SR DRSS SO S
10 - Torque 10 R P Torque
" 3 H } 3 = command } i : " B control
-300 -150 0 150 300 [%] —=300—=150— 150 300 [96]
Y2Analog torque command
No. Name & Setting function Value Setting range
P130 Command factor 300 [%)] Value input : 1>999
Setting generated torque of motor to torque
command voltage 10 [V].
P131 Command dead zone 0.0 [%] Value input : 0.0>]999.9
Setting dead zone (non-action area) versus
torque command.
P132 Input voltage offset 0.00 [V] Value input :>+1.00>| 1.00
Adding as an offset adjustment value of
analog torque command, (TC) including upper
device.

>: Related items ><

Parameter No. Name Condition
Fundamental P100 | Control mode By setting to torque, it accepts analog input as a
setting command.
P101 | Forward direction Setting generated torque direction to positive
polarity (+) voltage. At shipment setting, CCW
is selected.
Function P300 | Servo ON Servo becomes ON by function status becomes
allocation ON. At shipment setting, it functions by turning
ON the input signal ( IN1).
P304 | Forward start By function status turns ON, rolling direction
P305 | Reverse start facing to command will be selected. At setting,
either input signals (IN3,4) should be kept
turning ON.
P306 | Forward force stop While function status is ON, fail safe works and
p307 | Reverse force stop normal processing cannot be done. Please use by
input signal ( IN7,8) turning ON, as it is allocated
to negative logic input.




Il Feedback pulse output

This is to set a position feedback pulse (number of pulse generated by one cycle of motor)
output to upper device.

A phase and B phase signal output is 2 phase pulse syste m (4 multiplication). Phase
relationship is, position information is output by adding (+) direction, phase A advances
90[°] versus phase B. Phase Z signal is output phase A 1 pulse width to one cycle of motor.
As for wiring specification of output signal , please refer FA3.4 Details of each control
signal FA

Adding (+)

+ 2 phase pulse method

Sy R T B B S S S R B
| | !
Phase B (EB) ml ;

1
1'2'3

' Subtraction (=)
1
1
1
1

|
'y (2 phase 4 multiplication)

YaFeedback pulse output

No. Name & Setting function Value Setting range
P140 Pulse division molecule 1 Value input : 1>] 10000
P141 Pulse division denominator 1

Setting pulse output number per motor one
rotation. Setting pul se division (conversion
factor) by numerator and dominator.
B Feedback pulse output (2 phase pulse 4 multiplication)
>; Driver resolution x Pulse division (molecule>-denominator)
Please do not set a feedback pulse output number mor e than driver division
Please set a division ratio by divisible value of feedback pulse output number.

OFollowing is a feedback pulse output in case of changing pulse division  (Molecule/Dominator) .

Example: motor one rotation pulse setting driver resolution 32(ppr)

4 hl
| |

= Pulse division
3 |5 |7 |9 |11 |13 |15 [17 |19 |21 |23 |25 |27 |20 |31 |1 |3

1
Ph A (EA
Molecule:g ase A (EA) - P
. . I |21 |4 |6 |8 |10 |12 (14 (16 |18 |20 |22 |24 |26 |28 |30 |32 |21 (4
Dominator: PhaseB(EB)4|‘ ! u u u I—I u u u u ' L
1 1
Phase Z (EZ) . .

| |
| I
= Pulse division
1 3 5 7 9 11 13 15 1
I |
| I
|

Phase A (EA)
Molecule:
Q.EGUEI I R R O N T LR
Dommator. Phase B (EB) | i |

Phase Z (EZ) ! 1 L

OFollowing is a driver resolution and pulse outpu  t number at time of combination with
our standard motors.

Motor series Position sensor Driver resolution Phase A pulse output Phase B pulse output
BNR é Resolver 1x 4096 [ppr] 1024 [ppr] 1024 [ppr]
LNE ¢ 91 Encoder 2000 [ppr] 8000 [ppr] 2000 [ppr] 2000 [ppr]
LNE 91 Encoder 1000 [ppr] 4000 [ppr] 1000 [ppr] 1000 [ppr]

d 1>8A driver resolution at time of encoder sensor using, it is used 4 times multiplication by internal
processing.
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Hl Analog monitor output

Setting a contents of analog monitor which outputs
As for wiring specification of output signal, please refer

signal FA

Y2Analog monitor output 1

to test terminals (TP1, TP2).

FA3.4 Details of each control

No.

Name & Setting function

Value

Setting range

P150

Output selection
Setting a monitor contents  which outputs to
test terminal (TP1) .

Speed>8Feedback
[min -1]

Select from monitor
selection group 92

P151

Output factor
Setting a conversion factor of monitor
contents to output voltage 10 [V].

3000 (2000)

Value input: no limit

P152

Output standard
Setting a standard value of monitor contents
to output voltage 0 [V].

Value input: no limit

P153

Output voltage offset
Adding as an offset adjustment value of
analog system monitor output (TP1),
including connection devices.

0.00 [V]

Value input: >+1.00>| 1.00

P154

Averaging processing function
To a contents of output selection (item P150)
which is renewed by 0.1 [ms], setting
whether presence or absence and number of
steps of averaging processing function.
A process is a moving average.

16 [step]

Invalid or select from,
16, 32, 64, 128, 256 steps.

Y2Analog monitor output 2

No.

Name & Setting function

Value

Setting range

P160

Output selection
Setting a monitor contents which outputs to
test terminal (TP _2).

Torque>8-eedback
(%]

Select from monitor
selection group 92

P161

Output factor
Setting a conversion factor of monitor
contents to output voltage 10 [V].

300

Value input: no limit

P162

Output standard
Setting a standard value of monitor contents
to output voltage 0 [V].

Value input: no limit

P163

Output voltage offset
Adding as an offset adjustment value of
analog system monitor output (TP 2),
including connection devices.

0.00 [V]

Value input: >+1.00>| 1.00

P164

Averaging processing function
To a contents of output selection (item P160)
which is re newed by 0.1 [ms], setting
whether presence or absence and number of
steps of averaging processing function.
A process is a moving average.

16 [step]

Invalid or select from,
16, 32, 64, 128, 256 steps.

d 1>8A combined motor excluding BNR € 100C more than 1 [kW], shipment setting value in () will be
applied.
d 2>8Monitor selection group .

Position >8Feedback [pulse], Command [pulse], Deviation [pulse], Command speed [pps]
Speed>8Feedback [min -1], Command [min ‘1], Analog input [V]
Torque>8Feedback [%], Command [%], Analog input [V]

Effective torque [%]
Estimated inertia ratio  [ratio]
Monitor offset adjustment output

>8>0 [V], 0[V], >)10[V]

i Main power supply voltage [V]>&8GPX2 : 16>|8 only>"'
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O$QDORJ PRQLWRU -V RXWSXW YROW Dnidjotyiuactdr and WR EH VHW E\
output standard. Following is a relative drawing of shipment setting.

= Analog monitor output 1 (Speed feedback) = Analog monitor output 2 (Torque feedback)
A A
O F10Frrmmmmmmm e ey [ ™ (I
= : =
T ! Shipment g_ : ' - Shigment
iy ! Standard | : setting value < ! Standard i setting value
= U-_--__"--E_""-_:l ------ v -_----?- Outputfactor: 3000 O: 0-"---_--?-_--_"? ------ v ----_-A]- Outputfactor: 300
g : Output standard: 0 :% ! ! ! .| Output standard: 0
o© ; o . f 1 i H
- p : ‘ :
S 1 R T LEEERL SEEEERR RPN
1 : ; : : Speed ; : Torque
: + : + + = feedback I ! ! I + = feedback
-3000 -1500 0 1500 3000 [min"] =300 -150 0 150 300 [%}
OOutput factor and Output standard can be set an input by negative polarity ( -).
Please refer below relative drawings.
= Analog monitor output 1 (Speed feedback) * Analog monitor output 2 (Torque feedback)
Output factor: -3000 ‘ Output factor: =150 ‘
Output standard: 0 Output standard: 150
A - S A _
O 4104 bt s L T e
§ N 5 | |
E" ! : ! ! /‘ E" Output facter: 300
.?_.- 0'"‘" """ “~ / Qutput factor: 3000 S—,. O"J) A A o ‘Output standard: ~150
,ﬁ ' ' ' Output standard: 1500 &'; /!/ .
[} ! . o -
=S O R S Zo N =SS R AU U SV SN B
L I i bl e Speed 10 ! : Torque
} w ; == feedback ; w ? i ? == feedback
-3000 -1500 0 1500 3000 [min“] =300 -150 0 150 300 [9%]
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I Control status

Setting fund amental control function and threshold of output signal.

No. Name & Setting function Value Setting range

P170 Position deviation excessive judgement 10000 [pulse] Value input: 0> 100000
value

Setting an abnormal determination value of

excessive position deviation.

If position deviation exce ss a determination value,

position deviation excess (light failure) happens.

P171 Speed control value 9 3500 [min -] Value input: 0>]99999
Setting a control value (upper limit) of motor (2500 [min -1]) Please set lower value
rolling speed. than combined mo WR U -
It controls that speed should not exceed more than maximum rolling speed.
control value.

P172 Torque control value 300 [%)] Value input: 0>]1000
Setting a control value (upper limit) of motor Please set lower value
generation torque. than the maximum
It controls so that a torque should not be generated instantaneous torque
more than control value. (rating current ratio) of

combined motor .
P180 Mechanical lock judgement function Invalid Select from valid, invalid.

Setting a present or absent determination function
of mechanical lock.

Mechanical lock determination means if the lowest
torque control sit uation within zero speed
determination value (item P 184) continues more
than 0.2 [sed], it cause s a mechanical lock (light
failure ).

P181 Position keep function Invalid Select from valid, invalid.
Setting a present or absent of position keep
function.

Position keep is a function to stop a motor at
present position of motor axis without drift (motor
rolls slowly) at the time of motor stopping of speed
control.

It works when motor rolling speed is within zero
speed determination value (item P184) and
functio n status of forward start (item P304) and
reverse start (item P305) are both OFF .

P182 Positioning complete judgement value 10 [pulse] Value input:  0>]10000
6HWWLQJ D GHYLDWLRQ FRXQWH U
judgement value.

When a position deviation e nters within setting

value, a function status of positioning complete

(item P352) turns ON.

P183 Speed reaching judgement value °: 3000 [min -] Value input: 0> 99999
BHWWLQJ PRWRU Wpe®dddachihg SH Hd (2000 [min -1])
judgement value.

Regardless a rolling direction , if speed feedback
exceeds a setting value, function status of speed
reach (item P353) turns ON.

P184 Zero speed judgement value 10 [min 1] Value input: 0>] 10000
Setting zero speed judgement value of motor
rolling speed. Regardless a roll ing direction, when
speed feedback becomes lower than a setting value,
function status of zero speed (item P354).

d 1>8A combined motor excluding BNR é 100C more than 1 [kW] , shipment setting value in () will be applied.
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Il Details of servo adjustment parameter

Servo adjustment parameter is a group of parameters which adjusts gain and filter

during

actual driving. A parameter contents, excepts for tuning system (item P200) can be immediately
reflected to control by changing a setting value. Please change taking care of motor and
mechanical movements. Please refer FAGain adjustment FAabout adjustment method.

Hll Selection of adjustment method

Setting a method of servo adjustment.

i Automatic tuning >8 Generating a fundamental gain which is according to
an inertia ratio automatically.

i Manual tuning >8

Setting a positio n and speed loop gain individually.

No.

Name & Setting function

Value

Setting range

P200

Tuning system
Selecting a servo adjustment system from
automatic tuning or manual tuning.

Automatic

Select from automatic or
manual .

d To change a setting of tuning system, it is necessary to start a power supply again.

Il Adjustment by volume

Setting a present or absent of gain volume application to servo adjustment.

5Gain volume

No.

Name & Setting function

Value

Setting range

P210

Adjustment function 1

Valid

Setting to use a panel surface volume (VR1,
VR?2) to servo adjustment of gain 1.

Select from valid, invalid.

P211

Adjustment function 2
Setting to use a panel surface volume (VR1,
VR2) to servo adjustment of gain 2.

Valid

Select from valid, invalid.

OBy using gain volume adjustment function, you can operate servo adjustment by
panel surface volume (VR1, VR2). Please refer and confirm below as operation items
are different by tuning system.

Adjustment functionl (item P210)

Adjustment function2 (item P211)

Parameter No. >8Name Valid Invalid Valid I nvalid
P221>8Tuning level Adjust by VR1 Figure input F F
Automatic P222>8Response level Adjust byVR2 Figure input F F
tuning P224>8Tuning level F F Adjust by VR1 Figure input
P225>8Response level F F Adjust by VR2 Figure input
P242>8Position feed forward Figure input F F
P243>8Position proportion Figure input F F
P244>8Speed proportion Adjust by VR1 Figure input F F
Manual P245>8Speed integral Adjust by VR2 Figure input F F
tuning P248>8Position feed for ward F F Figure input
P249>8Position proportion F F Figure input
P250>8Speed proportion F F Adjust by VR1 Figure input
P251>8Speed integral F F Adjust by VR2 Figure input

d When you change adjusting function from valid to invalid, please write down a se

onto a parameter.
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HEll Automatic tuning

Automatic tuning generates fundamental gain according to inertia ratio automatically.
By adjusting one item of tuning level, total servo adjustment is possible. Each gain can
be set by two patt erns. You can use by changing to a function allocation input (item P303).

No. Name & Setting function Value Setting range
P220 Inertia estimation I nvalid Select from valid, invalid.
Setting present or absent of inertia estimate
function.
Valid setting generates a gain from real time
calcul ating estimate inertia ratio within actual
machine driving.
An invalid setting generates a gain from each
JDLQ -V LQH Uitdéht B22B[PRRER
15Gain 1
No. Name & Setting function Value Setting range
P221 Tuning level 1.0 Value input: 1.0>]10.0
Setting a tuning strength by level at gain 1.
The bigger the setting figure, gain becomes
higher.
p222 Response level 0.0 Value input: >+10.0>|10.0
Setting adjustment value of response time at
gain 1. Afine tuning of response
characteristics can be d one individually.
P223 Inertia ratio 0.2 [ratio] Value input: 0.0>]30.0
Setting an inertia ratio at gain 1.
By a load inertia ratio to rotation inertia, it
becomes no load =0.0[ratio ].
5Gain 2
No. Name & Setting function Value Setting range
P224 Tuning level 1.0 Value input: 1.0>|10.0
Setting tuning strength by level at gain 2.
P225 Response level 0.0 Value input; >+10.0>|10.0
Setting adjustment value of a response time at
gain 2.
P226 Inertia ratio 0.2 [ratio] Value input: 0.0>|30.0
Setting a n inertia value _ at gain 2.

>: Related items ><

Parameter No. Name Condition
Servo P200 | Tuning system Please select automatic.
adjustment P210 | Adjustment function 1 A valid setting can be operated by a volume at
tuning level (item P221) at gain 1 and response
level (item P222).

P211 | Adjustment function 2 A valid setting can be operated by a volume at
tuning level (item P224) at gain 2 and response
level (item P225).

Function P303 | Gain selection Gain 1 is selected at time of shipment, you may
allocation use by changing to gain 2 by turning ON a
function status.
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HEl Manual tuning

A manual tuning can set a position and speed loop gain individually. Various gain can
set 2 patterns. You may use by changing by function allocation input (i  tem P303).

Y¥oGain 1
No. Name & Setting function Value Setting range
p242 Position feed forward 0 [%)] Value input: 0> 100

6HWWLQJ D SRVLWLRQ ORRS:V
gain 1. If you increase this gain, operating
position deviation becomes less and follow up to
command increases. But if you increase too
much, it react too much to command and over
shooting may happen.

P243 Position proportion 30 Value input: 0>] 1000
Setting a proportion gain of position loop at gain
1. If you increase this gain, position deviation
becomes lessand accuracy of position setting
increases. However, if you increase too much,
there is a possibility it may vibrate when
stopping.

P244 Speed proportion 300 Value input: 0> 5000
Setting a proportion gain of speed loop at Gain
1. If you increase this gain, servo rigidity
becomes higher and speed variation to load
fluctuation becomes less. But if you increase too
much, servo system becomes not stable and
possible to oscillate.

P245 Speed integral 150 Value input: 0>|5000
Setting an integral gain of speed loop at Gain 1.
If you increase this gain, responsiveness to
speed command increase. But if you increase too
much, it may easily cause a over shooting and
hunting may happen. Please be careful if you
decrease extremely, speed variation remains
without fading a way.

YoGain 2
No. Name & Setting function Value Setting range

pP248 Position feed forward 0 [%] Value input: 0> 100
Setting a feed forward gain of position loop at
Gain 2.

P249 Position proportion 30 Value input: 0>]1000
Setting a proportion gain of position loop at Gain
2.

P250 Speed proportion 300 Value input: 0> 5000
Setting a proportion gain of speed loop at Gain 2.

P251 Speed integral 150 Value input: 0> 5000
Setting an integral gain of speed loop at Gain 2.

>: Related items ><

Parameter No. Name Condition
Servo P200 | Tuning system Please select a manual.
adjustment P210 | Adjustment function 1 A valid setting can be operated by a volume at

speed proportion (item P2 44) at gain 1 and speed
integral (item P245).

P211 | Adjustment function 2 A valid sett ing can be operated by a volume at
speed proportion (item P2 50) at gain 2 and speed
integral (item P251).

Function P303 | Gain selection Gain 1 is selected at time of shipment, you may
allocation use by changing to gain 2 by turning ON a
function status.
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I Filter function

It adds a filter function to current command and speed command.

LaCurrent command notch filter

No.

Name & Setting function

Value

Setting range

P260

Function
Setting present and absent of notch filter
insert to current command.

Invalid

Select from valid, invalid.

P261

Frequency
Setting frequency of notch filter.

1000.0 [Hz]

Value input: 10.0>| 1500.0

P262

Q value
Setting a Q value (sharpness) of notch filter.
If a setting figure is bigger, a zone is narrow,

notch filter becomes deeper.

0.7

Value input: 0.5>|5.0

OBy using notch filter, you can su ppress motor vibration at m echani cal resonance point.

Mechanical resonance point

v

= Gain characteristics at resonance

= Current command notch filter

o Y cuae

\u[é/ (big)
1

(Small)

Frequency

1/2Current command low pass filter

Higher

No. Name & Setting function Value Setting range
P263 Function I nvalid Select from valid, invalid.
Setting a present and absent of low pass filter
insert to current command.
P264 Frequency 1000.0 [Hz] Value input: 10.0>|3000.0
Setting a frequency of low pass filter.
¥2Speed command low pass filter
No. Name & Setting function Value Setting range
P270 Function I nvalid Select from valid, invalid.
Setting a present and absent of low pass filter
insert to speed command.
P271 Frequency 1000.0 [Hz] Value input: 10.0>| 3000.0
Setting a frequency of low pass filter.
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Il Details of function allocation parameter

Each function can be used by function status turning ON in driver
Function allocation parameter can be a parameter group which allocates its function status
to in output (CN1) signal.

HE Function allocation of control input

Allocating a function st atus to input signal to control a  driver from upper equipment.
Input numbers are maximum 8, you may set a multiple function status to same input
signal. Please refer FA3.4 Details of each control signal Fadbout wiring specification
of input signal.

Input signal condition Setting value logic Function status
Energization Positive logic ON
Non-energization 9 OFF
Energization Negative logic OFF
Non-energization 9 g ON
Yalnput allocation
No. Name & Contents of function status Value Setting range
P300 Servo ON Input 1 .
Motor can drive only after this function status (positive logic) | Select from input 1>|8
turns ON. You can interlock to a driver from (positive logic, negative
upper device so that motor should not move at logic), always ON , always
the time of system starts. OFF.
P301 Reset Input 2 _ _
At turning ON, any abnormality which can be (positive logic) | Possible to set multiple
cancelled will be re set. (More than 30[ms]) function allocation to the
P302 Deviation counter clear Input 2 same input.
After tur ning ON, position deviation counter (positive logic )
YDOXH EHFR P HVmé&r®tHan BO[mgl)
P303 Gain selection Always OFF

Changing the two patterns of gain setting.

If turning OFF, each Gain 1 will be selected.
P304 Forward start Input 3

P305 Reverse start Input 4
Selecting a rolling direction of motor to speed (positive logic)
and torque command.

P306 Forward force stop Input 7
P307 Reverse force stop Input 8
Once this function status turns ON, towards (negative logic)

rotation direction, fail safe works and motor
stops by force. For details please refer FA5.9
Process at the time of force stop FA

It is necessary to keep function status OFF at
time of normal operation.

YoExtended input allocation

No. Name & Contents of function status Value Setting range
P320 Forward JOG Input 5
P321 Reverse JOG Input 6
A function status for trial run . At the time of (positive logic)

servo ON, Forward start (item P304) and
reverse start (item P305) can be used while
both are OFF situation timing. Details, please
refer Filial run from 4.2 control signal FA
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No.

Name & Contents of function status

Value

Setting range

P322
P323

Command selection 1

Command selection 2
At the time of speed and torque control, you
can select a command applied to this function
status.

At time of speed contr ol

1 2 Selected command

OFF OFF | Analog speed input (VC)

ON OFF Internal speed 1 (item P430)

OFF ON Internal speed 2 (item P434)

ON ON Internal speed 3 (item P438)

At time of torque control

1 2 Selected command

OFF OFF | Analog torque input (TC)

ON OFF Internal torque 1 (item P450)

OFF ON Internal torque 2 (item P451)

ON ON Internal torque 3 (item P452)

Always OFF
Always OFF

P324
P325

Control value selection 1

Control value selection 2
When control value selection function (item
P400) is valid, it selects a control value which
applies with this function status.
In case it is lower than speed ¢ ontrol value
(item P171), torque control value (item P172)

it is controlled by this value.

At time of torque control

1 2 Selected control value

OFF OFF | Analog speed input (VC)

ON OFF Internal speed 1 (item P430)

OFF ON Internal speed 2 (item P434)

ON ON Internal speed 3 (itemP438)

At time of position, speed control

1 2 Selected control value

OFF OFF | Analog torque input (TC)

ON OFF I nternal torque 1 (item P450)

OFF ON Internal torque 2 (item P451)

ON ON Internal torque 3 (item P452)

Always OFF
Always OFF

P326

Control mode selection
When extension control mode (item P401) is
selected, by this function status, control mode
can be changed during driving.

>+ Selected control mode

OFF | Control mode (item P100) setting

ON Extension control mode (item P401)
setting

Always OFF

Select from input 1>|8
(positive logic, negative
logic), always ON , always
OFF.

Possible to set multiple
function allocation to the
same input.
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Il Function allocation of control output

It allocates function status to an output signal from driver.
Output numbers are maximum 4. As for wiring specification of output signal, please
refer FA3.4 Details of each control signal FA

Function status Setting value logic Output signal condition
on Positive logic Short circuit
OFF g open
on i i open
Negative logic
OFF ° ’ Short circuit

d At time of control power supply turn ON, output signal condition till normal

start will be all open

120utput allocation

No.

Name & Contents of function status

Value

Setting range

P350

Ready
After control power suppl y turned ON, function
status turns ON by normal start. Itisusedas a
reception p ermittance signal to upper devices.

No allocation

P351

Servo being ON
While servo turned ON, function status also turns
ON.

No allocation

P352

Positioning completed
When position deviation enters positioning
completed determination value (item P182)
function states turns ON

Output 1
(positive logic)

P353

Speed reached
Regardless rotation direction, when speed
feedback becomes bigger than speed reach
determination value (item P183), function status
turns ON.

No allocation

P354

Zero speed
Regardless rotation direction, when speed
feedback becomes lower than zero speed
determination value (item P184), function status
turns ON.

Output 2
(positive logic)

P355

Brake open
This is a function to make brake control to a
motor equipped with retention brake.  Function
status turns ON in connection with servo ON.
Please refer FA2.3 Holding brake FA

Output 3
(positive logic)

P356

Control ON
Like speed control or torque control, while action
is controlled during motor operation, function
status turns ON .

No allocation

P357

Abnormal happen
When abnormality happens, function status  turns
ON. As for contents of abnormality, please refer
F&1 Abnormality FA

Output 4
(negative logic)

P360

Reverse ON
When motor axis reverse s against driver control
forward direction (item P101) and exceeds zero
speed determination value (item P184), function
status turns ON.

No allocation

Select from output
1HZ Hoositive logic,
negative logic H no
allocation .

You cannot set
multiple function
allocation to a same
output.
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I/ Extended output allocation

No. Name & Contents of function status Value Setting range
P370 |  Specified item abnormality o No allocation Select from output
While a specified item abnormality selection (item 1HZ Hpositive logic,
P402) occurs, function status turns ON negative logic H no
allocation .
P371 Specified item warning No allocation

When a specified warning is happening during
specified item warning selecti on (item P404),
function status turns ON.

You cannot set
multiple function
allocation to a same
output.
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Il Details of extension setting parameter

Exten sion setting parameter is a group of parameter

internal command and warning output.

Il Selection of control value

s assembled by additional function like

It can be used to set a control value, except for speed control value

(item P171) and

torque control value (item P172) of fundamental setting parameter.

If you use this item, torque control will be added at position control and
tim e, and speed control will be added at torque control value.

restricted at the lowest control value.

speed control
Motor drive would be

No.

Name & Setting function

Value Setting range

P400

Control value selection function
Setting present or absent of control value
selection function.

Added contents of control value can be
selected by function status of control value
selection 1,2 (item P324, P325).

Inv alid

Select from valid, invalid.

>: Related items ><

Parameter No. Name Condition
Function P324 | Control value selection 1 When you turn above selection (ite m P400)
allocation P325 | Control value selection 2 into valid by using function status, you can
select adding control value .
When the function status is OFF, extension
setting value will be added as control value by
external analog input and other selection.
Please use by allocating to input signal.
Fundamental P120 | Command factor At time of torque control, you can use analog
setting P121 | Command dead zone speed input (VC) as control value .
P122 | Input voltage offset Regarding voltage input of negative polarity
(>4), it will be processed as speed 0 [min -1].
Extension P430 | Internal speed 1 At time of torque control, you can use internal
setting P434 | Internal speed 2 speed 1~3 as control value.
P438 | Internal speed 3 As for figure input of negative polarity (>4, it
will be processed as speed 0 [min -1].
Fundamental P130 | Command factor At time of position and speed control, you can
setting P131 | Command dead zone use analog torque input (TC) as cont rol value.
P132 | Input voltage offset Regarding voltage input of negative polarity
(>4 it will be processed as torque 0 [%)].
Extension P450 | Internal torque 1 At time of position and speed control, you can
setting P451 | Internal torque 2 use internal torque 1~ 3 as a control value.
P452 | Internal torque 3 Regarding figure input of negative polarity

(>4, it will be processed as torque 0 [%)].
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Il Selection of extension control mode

Except for the case of control mode (item P100) of fundamental setting parameter,

it can be used to set a compound control.

By selection signals allocated input, control mode can be switched to real  time, if you
change while driving, it may influence to change an action of motor.

Please be sure to use under the condition of without input command  (rotation s top).

No. Name & Setting function Value Setting range
P401 Extension control mode None Select from none,
Setting an extension control mode. position , speed, torque.

A switching ove r to control mode should be
done by function status of control mode
selection (item P326).

>: Related items ><

Parameter No. Name Condition
Fundamental P100 | Control mode Please select fundamental control mode.
setting
Function P326 | Control mode selection You can exchange control mode by function
allocation status. Please use by allocation to input signal.

Il Selection of specified abnormality function

It can set an output of abnormality like separation of abnormality and a light failure,
detecting a specified abnormality.

Please use specified item abnormality (item P370) of function allocation parameter by
allocating to output signal.

Regarding a contents of abnormality of a target, please refer ~ Fé&\1 Abnormality FA

No. Name & Setting function Value Setting range
P402 Specified abnormality function None Select from none,
You can select a desired abnormality items as abnormality selection
you wish. group

When a selected items abnormality happens, a
function status in specified item abnormality
(item P370) will be turned O N.

d 1>8Abnormality selection group .

/ i Light failur e>8Software charging not completed, Main power supply shortage voltage \
(only GPX2 : 16>|8), Position feedback too much , Over speed, Over load, Mechanical
lock, Communication input time out.

i Temperature >8Transistor over heat , Generate register over heat , Cooling fun action
(only GPX2 : 80, 60), Over heat detection circuit (only GPX2 : 16>|8), Regeneration
absorption circuit (only GPX2 : 16>| 8).

i Control power supply shortage voltage . i Motor position sensor .

i Main power supply over voltage . i Over current .

K i Systems abnormality /

>: Related items ><

Parameter No. Name Condition
Function P357 | Abnormal happen When all kind of abnormality happens, function
allocation status turns ON.

P370 | Specified item abnormal When a specified abnormality, selected by a
specified it em abnormality selection (item P402)
happens, function status turns ON.
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Il Selection of specified warning function

You can set a symptom of abnormality like overload or overheat as warning output.

3OHDVH XVH E\ DOORFDWLQJ D |IXQK\8pedcied e @RHFQOWLRQ SDUDPHYV
(item P371) to output signal.

As for subjected contents of warning, please refer F&2 Warning FA

No. Name & Setting function Value Setting range
P403 Specified warning function None Select from none,
You can select your output desired warning warning selection
item as y ou like. group 91

When your selected item reaches to warning
value, function status of a specified item
warning (item P371) will be turned ON

d 1>8Warning selection group .

i Main power supply bus voltage rise (only GPX2 : 16>|8)

i Main power supply bus voltage decline (only GPX2 : 16>|8)
i Transistor temperature (only GPX2 : 16>|8)

i Regenerate resistor temperature (only GPX2 : 16>|8)

i

i

i

Position deviation i Over speed
Effective torque i Forced stop
Output overlapping

>: Related items ><

Parameter No. Name Condition
Function P371 | Specified item warning By specified warning contents which is selected
allocation at a specified item warning selection (item P403)
function status turns ON.
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Il Designate a warning determination

value

Setting a determination value to do a warning output.
abnormality designation value.

AWarning judgement value

Please set it by a figure less than

No.

Name & Setting function

Value

Setting range

P410

Main power supply bus voltage rise 92
Setti ng a voltage which outputs a warning at time
of driver main power supply (internal bus voltage)
rising.

i Abnormal determination value of main power
supply over voltage : DC430 [V]

380 [V]

Value input:

1>999

P411

Main power supply bus voltage decline 92
Setting a voltage which outputs a warning when a
driver main voltage (internal bus voltage) declines.

i Abnormal determination value of main power
supply voltage shortage : DC180 [V]

220 [V]

Value input:

1>/999

P412

Transistor temperature 92
When a cooling heat sink temperature of power
element increases, it sets warning output
temperature.
i Abnormal determination value of transistor over
heat: 80 [ ¥]

70 [ ¥]

Value input:

1>999

P413

Regenerate resistor temperature 92
When a resistor temperature of regenerate vol
protection function rises it sets a temperature
rising value to out put a warning.

i Abnormal determination value of regenerate
resistor over heat : 35 [K]

tage

30 [K]

Value input:

1>999

P414

Position deviation
When a position deviation rises, it sets a war
output deviation pulse value.
i Abnormality determination value of excessive
position deviation (item P170) contents.

ning

9000 [pulse]

Value input:

1> 99999

P415

Over speed 91
It sets a speed to out put a warning w hen a motor
rolling speed rises.
i Abnormal ity determination value of over speed
(item P171) contents.

3200 [min -]
(2200 [min -1])

Value input:

1> 99999

P416

Effective torque
When a work volume rises, it sets an effective
torque value to out put a warning.  Effective torque
is set a motor rating tor que (rating current)
continuous work volume 100 [%]. If over 100 [%]
situation continues, there is a possibility over load
abnormality may happen.

80 [%]

Value input:

1>999

d 1>8In case of combination of motors more that 1

setting value shown in () is applied.
d 2>8GPX2 : 80>| 24 cannot be used.

>: Related items ><

[kW] motor, excluding BNR é 100C, shipment

Parameter No. Name Condition
Function P371 | specified item warning Function status turns ON following a specified
allocation warning contents selected by a spec ified item
warning selection (item P403) .
Please use by allocating to output signal.
Function P403 | Specified warning You can select warning contents to output
Extension function
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I JOG Drive

This is used for trial run when there is no upper command.

from control signal >efor detalils.

Please refer >£.2 Trial run

210G
No. Name & Setting function Value Setting range

P420 Speed 100 [min -] Value input: 1> 99999
Setting a motor rotation speed used by trial run.

P421 Acceleration and deceleration time 500 [ms] Value input: 0> 99999
Adding an acceleration and deceleration slope
for trial run. Value is set by the time it reaches
the speed (item P420).

P422 Inching amount of movement ' >SXOVH( Valueinput: 1>|’

Only at time of position control, inching
(standard size) feed is possible.

Setting a motor amount of movement per one
pulse line input unit.
is finite, by using forward JOG
reverse JOG LWHP 3
can make a position determination action of
relative value drive.

In the case of setting value
(item P320) and
‘V IXQFWLRQ

When an action is completed, by function status
21 -V -ktait, next relative drive can be started.

(infinite feed )

>: Related items ><

Parameter No. Name Condition
Fundamental P100 | Control mode Please select a position or speed.
setting
Function P300 | Servo ON Servo becomes ON by function status becomes
allocation ON. At shipment setting, it functions by turning
ON the input signal (IN1).
P304 | Forward start Please switch OFF a function status.
P305 | Reverse start At shipment sett ing, please switch OFF input
signal (IN3,4).
P306 Forward force stop While function status is ON, fail safe works and
P307 | Reverse force stop normal processing cannot be done. Please use by
input signal (IN7,8) turning  ON, as it is allocated
to negative logic input.
P320 | Forward JOG By switching function status ON, motor rolls to
P321 | Reverse JOG the targeted direction at shipment setting, it
functions by turning ON one of input signals
(IN5 or 6).

OFollowing is a command pattern of JOG speed when a n acceleration and deceleration

time (item P421) is set.

Acceleration
deceleration time

Acceleration
deceleration time

JOG speed [min~']

+ Acceleration time: 150[ms]

(Acceleration/
deceleration common)

bt —rt = Time [ms]

A Forward or reverse JOG
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I Internal speed

You can set a speed command or speed control value by three patterns without  using
an analog input. Because it sets parameter values as speed command (control value),
you do not need to worry about noise like analog input.  When you input a value of speed
setting . Torque setting by negative polarity ( >4, itis processed as reverse rolling torque
at the time of command, Torque 0 [%] at the time of torque control.

Yanternal speed 1

No. Name & Setting function Value Setting range

P430 Speed 1000 [min -] Value input:

You can set as a speed command or control >+99999>| 99999
value.

P431 Acceleration time 100 [ms] Value input: 0>]99999

P432 Deceleration time 100 [ms]

P433 | S shaped acddec time 100 [ms] Please set P433 by smaller
As far as you use as a speed command value, value_than (item P 431)
acceleration and deceleration slope will be add and (item P4 32).
to a speed (item P430).

Yinternal speed 2

No. Name & Setting function Value Setting range
P434 Speed 2000 [min -] Value input:
You can set as a speed command or control >+99999>| 99999
value.
P435 Acceleration time 100 [ms] Value input: 0>] 99999
P436 Deceleration time 100 [ms]
P437 | S shaped acddec time 100 [ms] Please set P437 by smaller

value than (item P 435)

As far as you use as a speed command value
y P ! and (item P4 36).

acceleration and deceleration slope will be add
to a speed (item P434).

Yanternal speed 3

No. Name & Setting function Value Setting range

P438 Speed 91 3000 [min 1] Value input:

You can set as a speed command or control (2000 [min -1]) >+99999>| 99999
value.

P439 Acceleration time 100 [ms] Value input: 0>] 99999

P440 Deceleration time 100 [ms]

P441 | S shaped acddec time 100 [ms] Please set P441 by smaller
As far as you use as a speed command value , value_than (item P 439)
acceleration and deceleration slo pe will be add and (item P4 40).
to a speed (item P43 8).

d 1>8n case of combination of motors more that 1  [kW] motor, excluding BNR é 100C, shipment
setting va lue shown in () is applied.

Oln internal speed (1~3) there are settings of an acceleration time, deceleration time and S
shaped accelerating and decelerating time. If you use those, acceleration and deceleration
will be added by the following contents , to a command pattern of internal speed.

Acceleration S shaped acceleration  Deceleration S shaped acceleration
time and deceleration time time and deceleration time

i
e et < >le

Internal speed [min™1] ----}------------

+ Acceleration time: 150 [ms]

+ Deceleration time: 200 [ms]

= S shaped acceleration } } { }

] !
T T T
and deceleration time: 50 [ms] 0 100 200 300

| ! | Y|

= } —4—~——+—F Time [ms]

]
T T

0 100 200 300

A £orward or reverse start ON A Forware/reverse start both OFF
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*Function status

ON
Servo ON

*2: The case which has
been changed a command
selection before stopping.

_____ *1: Forward/reverse
start both ON

ON
Forward start OFF

]
I
Reverse start

ON 1 oFF ON' | oFF

OFF | OFF

=
Command selection 1 |
I

Command selection 2 OFF

|
ON ON
I
|
|
T
: OFF
| '
|

| Internal speed 1

(Speed command) &

Internal speed 1:

*Motor action !

Speed control

. Analog speed
*——Pp

v

|
|
T
|
|
|
|
T
|
I
|
|

mode |(_4 |_,_3|

Internal speed 1 Internal speed 1 ' 1 F d
Accelerating time Deceleration time i . N\ f“:\)rwar
| o k : 0
. . o . ‘
= S s H : A

Stop

= |
Acelerating time Deceleration e | Desoluraing  Reverse
Deceleration time
Internal speed 1 stop
>: ltems related to internal speed command ><
Parameter No. Name Condition
Fundamental P100 | Control mode When you use an internal speedasa "FRPPD,Q
setting please select a speed.
P101 | Forward directi on Setting a motor rolling direction to figure input
of positive polarity (+). CCW is selected at a
shipment selection.
Function P300 | Servo ON Servo becomes ON by function status becomes
allocation ON. At shipment setting, it functions by turning
ON the input signal (IN1).
P304 | Forward start By function status turns ON, rolling direction
P305 | Reverse start facing to command will be selected. At setting,
either input signals (IN3,4) should be kept
turning ON.
P306 Forward force stop While function status is ON, fail safe works and
P307 | Reverse force stop normal processing cannot be done. Please use by

input signal (IN7,8) turning  ON, as it is allocated
to negative logic input.

P322 | Command selection 1 By function status, you can select an objected
P323 | Command selection 2 speed command.

Please use it by allocating to an input signal.

>: Items related to an internal speed control ><

Parameter No. Name Condition
Fundamental P100 | Control mode ,Q FDVH \RX XVH DQ LQWHUQD
setting vauey SOHDVH VHOHFW D WRUI1
P171 | Speed control value Itis controlled by a lower value.
Function P324 | Control value selection 1 You can select an adding speed control value
allocation P325 | Control value selection 2 by a function status.
Please use it by allocation input signal.

Extension P400 | Control value selection ,Q FDVH \RX XVH LQWHUQDO V
setting function YDOXHy SOHDVH VHOHFW D YI
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Hl Internal torque

You can set a torque command or torque control value by three patterns withou
analog input. Because we use a parameter value as torque command (control value)

not necessary to worry noise like analog input.

If you figure input a torque setting by negative polarity

t using
,itis

(>4, it is processed as reverse

torque at the time of command, torque 0 [%] at the time of torque control.

No. Name & Setting function Value Setting range
P450 Internal torque 1 50 [%)] Value input:
P451 | Internal torque 2 100 [%] >+99999>| 99999
P452 Internal torque 3 150 [%]
You can set as a torque command or a control
value.

>: ltems related to an internal torque command ><
Parameter No. Name Condition
Fundamental P100 | Control mode In case you use an internal torque as a
setting "F R P P D,@legse select a torque.
P101 | Forward direction Setting a generat ing torque direction to a figure
input of positive polarity (+).
At shipment setting, CCW is selected.
Function P300 | Servo ON A servo turns ON by a function status turns ON.
allocation At shipment setting, it functions by turning ON
an input signal (IN1)
P304 | Forward start When a function status turns ON, it  generates a
P305 | Reverse start torque (motor rotation ) by selected torque
command. At a shipment setting, please turn
either input signal (IN3 ,4) ON.
P306 | Forward force stop When a function status turns ON, a fail -safe
P307 | Reverse force stop works and normal drive cannot be done. At
shipment setting, it is allocated to negative logic
input. Please use it by turning input signal ON
(IN7,8).
P322 | Command selection 1 You can select an objected torque command by
P323 | Command selection 2 function setting.
Please use it by allocating to input signal.

>: ltems related to an internal torque control ><
Parameter No. Name Condition
Fundamental P100 | Control mode In case you use an internaltorqu H DV D "FR(
setting YDOXHy SOHDVH VHOHFW D SRV
P172 | Torque control value It is controlled by a lower value.
Function P324 | Control value selection 1 | You can select an adding torque control value by
allocation P325 | Control value selection 2 | a function status. Please use by allocating to an
input signal.
Extension P400 | Control value selection ,Q FDVH \RX XVH DQ LQWHUQDO
setting function YDOXHy SOHDVH VHOHFEW D YDC
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I Process at the time of force stop

While forward or reverse force stop function status turned ON, it will process a  force stop
to an objected rolling direction. This item set a process method at the time of stop.

i Torque zero>8 Setting a torque command zero to an object rolling
direction. (No loading a torque)

i Speedtorque An instant stop by setting a speed command zero.
zero>8 After that, facing to the rolling direction of the object, we
turn a torque command to zero.

i Speed zero>8 An instant stop turning a speed command zero to the
objects rolling d irection.
(As a torque command is generated, it is valid as limiting
switch of the direction of gravity or an inter lock of single
direction rolling .)

No. Name & Setting function Value Setting range
P472 Force stop process Torque zero Select from a torque zero ,
Setting a process method at th e time of force speed/torque zero or
stop of a forward force stop (item P306) or speed zero.
reverse force stop (item P307) function status
turns ON .

>: Related items ><

Parameter No. Name Condition
Function P306 | Forward force stop When a function status turns ON, a process (item
allocation P307 | Reverse force stop P472) at the time of force stop works and a normal

drive cannot be done.

At the time of shipment setting, it is allocated to
a negative logic input, please use it by turning ON
an input signals (IN 7 and 8).
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Il Details of communication setting parameter

A communication setting parameter is an assembled parameter group of communication
specification to connect tool software.

HEl RS-232C Communication

You can set 2 systems of RS-232C communication baudrate. By using tool software,
multiple situation display can be done and by using tool, in case of communication load
happens, or it can be used when a communication time out happens frequently.
Please refer FA4 Connection of communication FAabout wiring specification.

14RS-232C-1 (COM1)

No. Name & Setting function Value Setting range
P500 Baudrate 38400 [bps] Select from 9600, 19200,
You can set COM 1 communication baudrate. 38400, 57600, 115200

14RS-232C-2 (COM2)

No. Name & Setting function Value Setting range
P510 Baudrate 38400 [bps] Select from 9600, 19200,
You can set COM 2 communication baudrate. 38400, 57600, 115200

OThere is a fundamental communication change function at upper side of Dri  ver (GPX : 40~8)
Dip-SW. By turning ON Dip-SW3, a communication specification of connector CN3 and CN4
of RS-232C communication specification can be fixed per below contents.

Please use it after changing parameter setting, when it cannot be connected toto ol software.

RS-232C communication specification

Baudrate 38400
Parity nothing
Data bit length 8

Stop bit 1

d A function of changing fundamental communication by Dip  -SW becomes
Valid by power supply re -closing.

HEl RS-485 Communication

When you connect a driver multi axis to daisy chain, you can set an internal axis
communication.

1,RS-485
No. Name & Setting function Value Setting range

P520 Axis number 91 0 Value input: 0>|7
You can set an axis number.

P521 Baudrate 38400 [bps] Select from 9600, 19200,
You can set a communic ation baudrate 38400, 57600, 115200
number between axis s.

P525 Terminator 92 Invalid Select from valid, invalid.
You can set a presence and absence of a
terminator.

P526 Response waiting time 1 [ms] Value input: 0>]999
You can set a time from receipt of single till
start (delay) of sending signal.

d 1>8Please set an axis number so that it should not double with other numbers.
d 2>8Please set a terminator at the end of driver (both side) which are the most far.
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B Trial run

To adjust an equipment (mechanical) and to prevent an accident during driving, please
be sure to perform a trial run.
Following is a peripheral configuration necessary at time of a trial run

*1: In preparation of abnormal action, F~-~-~-==========< A

power supply Should be‘ <‘iesigned ) : :
that it can be cut by wiring. | |
:  TB1. TB2. ,
Control power supply —O L O— |—D—|
—
Main power supply —O O— D: Motor
; power
Protective earth ——— Motor power cable
i i i
1 1
: CN2
DC24[V] >~ 2] Brake
|1+ 5 T4] ve ™
L I O Input common
6 - 1 {] | Sensor
'R
) +—O O & Servo ON |/ Encorder cable or
Switch 1 10 IN5 : Resolver cable
operation O O O Forward JOG 1
= 11 IN 6 !
@ © O Reverse JOG 3 |
22 *2: Motor with brake needs a
12 |~| IN 7 Forward force D brake power supply separately
s/ stop
13 O IN8 Reverse force . PG
d A~ stop | .
'/I‘ 1 RS-232C connection
*3: In and Output signal is a shipment setting ! A Communication cable (tool software)

value of function allocation parameter(P3xx)

Il LED Display

7R FRQILUP GULYHU -V NrLaDH23MeaR QllocdiediRt & Baces on front panel.
Please confirm when you switch ON control power supply.

Front panel Color | Abbreviation Condition
LED 1 Green RDY After switch ON control power supply, a driver light s up by
normal start.
Red AC1 It lights up when abnormal happens by alarm code. 91 ¢2
LED 2 Green SRV It lights up while servo ON.
Red AC2 It lights up when abnormal happens by alarm code. d1 d2
LED 3 Green ATN It flashes while inertia estimating and light out at estimation
complete.
Red AC3 It lights up when abnormal happens by alarm code. d1 d2

d 1>8At the time of control power supply switches ON (CPU starts) all LED lights up Red.
d 2>8About abnormal classification (alarm code) while it is ha ppening. Please refer Fé1 Abnormality FA
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Hl Trial run from control signal

By utilizing JOG drive function which is allocated to in output (CN1), we do motor trial run by
three points switch operation.
Please start and proceed by undermentioned contents.

1) Please confirm wiring of TB1,2 and CN1~3.

2) %\ VZLWFKLQJ 21 D FRQWURO SRZHU VXSSO\ stait4& 9 SOHDVF
normal operation by LED 1 display (green).

3) Please confirm a communication connection of tool software.
4) Please switch ON a power supply (DC24V) to a cont rol signal.
5 30HDVH VZLWFK 21 D PDLQ SRZHU VXSSO\ x$& 9

6) Please switch ON a servo ON signal.
In this case a motor does not become servo condition if a forward force stop  (IN7)
and a reverse force stop (IN8) have been wired as switching ON co ndition.
Please pay attention.

7) Please confirm a servo ON situation by LED 2 display  (green). In this case if
motor axis vibrates, please decrease a gain a little.  As for a gain adjusting method,
please refer FAGain adjustment FA

8) Please switch ON a forward and a reverse JOG signal by a switch ON  operation.
Motor rolls to a designated direction by a JOG speed and stops by a switch OFF
operation. Please do a trial run of motor by using a JOG drive function.

9) In case you need to increase a rolli ng speed, please change a JOG speed
(item P4 20).

./ \RX FKDQJH D FRQWURO PRGH LWHP 3 D VKLSPHQW VHWMW
WR SR VyoWwdaR@¢an inching (feed sizing). To change a control mode, a control
power supply must be switched ON again.

11) When you finish work, please switch OFF a power supply after switching OFF a
forward JOG/reverse JOG/servo signal switch OFF.

>:Warning ><
At the time of trial run, please be always prepared to shut down a power supply
any time v ou feel an abnormality or danger.
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Bl Trial run from a tool software

Please start a trial run by operating a tool software, without using a wiring of in output (CN1).
Please start and proceed by undermentioned contents.

1) Please confirm a wiring o f TB1,2 and CN2,3.

2) 30HDVH VZLWFK 21 D FRQWURO SRZHU VX%%@halstat& 9 DQG F
by LED 1 display (green).

3) Please confirm a communication connection of a tool software

4) 30HDVH VZLWFK 21 D PDLQ SRZHU VXSSO\ x$& 9

5) Please select a F#ial run tool FArom menu bar of tool soft ware  F@ol FA

6) Please switch ON a servo following to a operation guide on screen.

7) Please confirm a servo ON situation by LED 2  display (green). In this case if motor
a>§is vibrates, please d~ecreas e a gain a little. As for a gain control method, please refer
FAGain adjustment FA

8) Following to an operation guide on screen, please start a trial run by JOG button.

9) When finished, please shut down a power supply after servo OFF  operation.

>:Warning ><

At the time of trial run, please be always prepared to shut down a power supply
any time you feel an abnormality or danger.
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