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Checking Items

1. Checking of delivered baggages
Please check the following points when you receive our products.
(1) If the products are exactiy the ones you ordered ( Type. Rated output, Option etc. )

(2) If any damage occurred during transportation. { If packages are not broken or if outlook of
products is not abnormal. )

(3} IF accessories are packed together with the main units.
¥ If packages as carlons are broken, please do not unpack the packages and inform the status to

our sales man, Also, if abnormal points, damage, etc. in the above items are found. please
immediately inform the status to our sales man,

2-. Precautions { with regard to transportation } before installation
% When transporting a controller and a motor, handle with care so as not to drop or damage them.

% Cautions
Do not pile controllers but also putting anything on the controller cover .
Be careful not to add shock to a motor shaft.
— It could damage an encoder on the motor shaft.

Do not move a controller with having a motor cable.
— It could break the cable.

3. Cautions of storage
If our products are not used immediately after receiving, please store them under the following conditions
in order to prevent deterioration of insulation and rust formation.

And please unpack the packages soon after receiving and check damage and other non-conformance occurred
during transportation.

Item Description

Temp. 20C ~ +60 T

Ambient

. Humidify | 85 % or less ( non-condensing )

Condition *
Storage Store in a clean place free from dust and dirt.
Location | Do not store in harmful atmosphere as corrosive pas, grinding liquid, metal

powder, or oil, ete..
Vibration | Store in a place free from vibration. oo e

If units will be stored for long period, make rust prevention on screws of’
Others terminal blocks and inspect them periodically.
Motor rust prevention effective period is within 3 months after shipment
. from our factory under above described environmental conditions.
If storage period is longer than 3 months, please make rust prevention to
the motor shaft and the flange face and inspect them periodically.

Controller and Motor Storage Conditions



4 . Precautions of transportation

When you Iransport our products after receiving, please comply with foilowing conditions.

[tern ' Contents
Temp. 20C ~ 460 C
Ambient
) Humidity 85 % or less { non-condensing )
Condition
, Transportation Do not transport in harmful atmosphere as corrosive gas, grinding
Circumstances liquid, metal powder, oil, elc..
"Vibration 0.5 G or less { controller, motor )

Controller and Motor Transportation Conditions
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! ® Since humidity condition specially affects life of LCD module in the controller, !
! we recommend to keep humidity 65% RH or less 65 % during storageand transportation. !
! If estimated humidity is larger than 65% RH, please consult our sales man. !
! !
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{ Notice of this manual }

This manual is corresponding to the soft, version 1.00 and newer.

@ This manual describes installation, wiring, operation, maintenance, trouble diagnosis, trouble shooting, etc.
of AC servo driver NPS-FI/FS and AC servo motor.
In order to use this unit properly, please deeply understand the contents of this manual.

At the time of installation, wiring, operation, maintenance, etc. please comply with the conditions and
procedure of this manual. e

@ If a special version unit is applied, please use this and special version manuals.
( The described contents in the special version manual is prior to the same item description in this manual. )



[ Warranty period ]

Warranty period of our products is 1 year after shipment from our factory.

However please note that any failure or abnormality resulting from the following causes is not
covered by the warranty.

(1> Modification by parties other than Nikki Denso.

(2} None standard. operation different from the deseription in our manuals..

(3) Natural disasters or acts of God.

(4) Connection with an other maker's unit which is not approved by us.

When you find a failure or an abnormality during the warranty period, pleases inform our sales man.

¥ NIKKI DENSO retains the right to revise this publication no matter how it is altered .
Although the information from NIKEI DENSO is reliable, NIKKI DENSO will not assume
responsibility whatever results may arise from the use of this information unless specifically gurannteed

by NIKKI DENSO.



Cautions for Safety

Before conducting instailation, wiring, running, maintenance / inspection, trouble diagnosis, trouble shooting,

etc., please deeply understand all the contents of this manual and associated manuals / materials as well as
the knowledge of all the applied equipment and cautions for safety and then use our units.
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I this manual, cautions for safety are ranked into ( Danger }and { Caution ).
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@ ® If this caution is ignored, and mis-handling is made, death or serious
Danger injury of a worker could occur.
A @ If this caution is ignored, and mis-handling is made, serious injury
Caution . of a worker could occur. And mechanical damage of machine, equipment, etc.
could occur.

ACaut ion marked item also could cause serious results depending on the actual situation.
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(Cautions when using ]
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l?ﬁ' Since electric shock and injury may occur, please comply with the following suggestions.

\® Never touch inside of this unit and terminal blocks.
‘ » T Electric shock may oceur. }

® Be sure 1o make grounding of an earth terminal or earth lead wire of this unit and a motor.
Use larger earth cables for JIS Class 3 or better grounding.
. » [ Electric shock may occur. J

@ Transportation, wiring, maintenance and inspection shall be conducted after confirming it off condition of
the charge monitor LED by cutting power off or confirming no. residual voliage by a tester between DP and
DN in the main circuit, or at least 3 minutes after cutting the power off. If a separate power supply is

applied, be sure to cut the main power and then control power off.
» [Electric shock may occur.J

® Do not damage, apply excessive force, put heav things on, or nip cables.
» [Electric shock may occur)

® Never touch rotating section of a running moior,

» [Injury may occur.]
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® Use specified combination of a motor and this unit.
» [Fire or failure may occur.J
® Do not use in the atmosphere such as water splash, cormrosive or low flashing point gas and near
inflammable things.
' » TFire or failure may occur.J

® Since temperature of a motor, this unit and peripherals raises quite high, do not touch them.
» {Burn of a worker may occur.f
® In supplying power status, or for a while after shutting power off, since a radiator, regenerative unit,
a motor , ete, could be very hot, do not touch them.
» TBurn of 2 worker may occur.J

@ Never conduct withstand voltage test and megger test.
» [Failure may occur.d
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[Receiving and Checking of Packages)
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!. When you received ordered units, please check contents. If a wrong thing is found or quantity is wrong, !
! please do not use them and inform the status to our sales man. .
! ) » [Electric shock, injury, damage, fire or failure may ocecur.J S
! \
i. If packages of our products are broken, do not un-pack them and inform the fact to our sales man. \
i » TElectric sheck, injury, damage, fire or failure may occur.J .
~ ’ N
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[Storagé]

"IFI-I-’I-f—'r.-f~.’_"-I”/-;-I-Iﬂl-/-f~1_f-luI-I-I-I'I“l-r-,.‘l-f-/”/-/-lnf-i
i /\ Caution \
i-l""/‘~l-/-I~’-‘I-I~I,—'I-/”I-I-I-’/-’/n-f‘.f-/”f-'/'/,‘f-f-f_"-l”l-f-f-f”I-I'i
N N
!. Do not store units in a place of raining, water dripping and harmful gas / liguid. ‘
! » [Failure may occur.] !
i. Store units in a place of no sun-shine but controlled temperature / humidity within specified range. i
\ » [¥ailure may occur.j \
~ ~
!. If the storage term became quite long, consult purchased sales office or nearest office before using them. |
\ » TFailure may occur.J !
| |
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+® Do not hold a cable and a motor shaft during transporting units.
» [lInjury or failure may occur.}

® Avoid excess amount transportation which may break the whole package.

» [njury or failure may cccur.J .
. [
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[Installation]
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Caution

!. Do not climb or pul any heavy thing on this unit,
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» Uinjury or failure may occur.]

® Do not disturb or choke intake / outlet air holes with foreign things.
» fFire may occur.J
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@ Use specified direction for installation.
o » TFire or failure may occur.J
@ Keep specified distance between this unit and control panel or other equipment.
» [Fire or failure may occur.}
® Never apply heavy shock to this unit.
»  [The unit may be damaged. ]

® Conduct proper atlachment meeting output or weight of this unit.
: » [The unit may be damaged.J

@ Attach this unit to non-flammable thing as metal.
» [Fire may occur.j
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[Wwiring]
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!. Be sure to conduct correct wiring. .
» TRunning away, burning out of a motor, injury or fire may occur.l

® To prevent this unit from noise influence, use specified length treated ( shielded / twisted, etc. ) cables.
» TRunning away of a motor, injury or machine damage may occur.J
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® To prevent this unit from noise influence, use separate control 1/O cables of this unit from other
power cables.

» TRunning away of a motor, injury or machine damage may occur.]

@ To avoid electric shock and noise influence, be sure to make proper grounding ( éarthing ).
-
» [Running away of a motor, electric shock injury or machine damage
ntay occur.]
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(Operation -Runl
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!. There is no applicable protection to motors. For the protection, over-curren! protector, earth leakage
breaker, over-heat protector, and emergency stop device shall be provided.
» TInjury or failure may occur.]

@ Confirm that the power source specification is correct.
» [Injury, failure or machine damage may occur.J

@ At test run, fix a motor to a place separating from its machine systern and confirm lhe motion, then -
conne(t the motor 1o the machine.
» [Injury or machine damage may occur.]

® Since the brake is only for holding machine position, do not use it for safety system of your machine.
» [Injury or machine damage may occur.)

® Since excess adjustment may this unit unstable, avoid this situation.
» [Injury or machine damage may occur.J

@ When an alarm occurs, eliminate the cause, reset the alarm and then re-start this unit.
» . Mnjury or machine damage may occur.J
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@® When power recovers from black out status, sudden re-start may occur. Therefore, do not approach the
machine.

( Machine system design shall be cons:dered to maintain safety of workers against the sudden re-start, )
» [(Injury may occur.]
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Running away of 2 motor, injury or machine damage may occurl

® Since the brake installed on a motor is only for holding , do not use it for actual braking.
Injury or machine damage may occur.}

@ Provide external emergency shut down circuit in order to stop running and shut the power off
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;. Do not apply power in the motor running or vibrating siatus.
i

!

!

!

| immediately.
1
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» [Injury or machine damage may occur.J
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@ Capacity of condensers in the power line will be deteriorated,

To prevent secondary damage caused by condenser failure, we recommend to replace them for about
every 5 years.
» TFailure may occur.J

@ Cooling efficiency of the cooling motor will be deteriorated as the tithe going.

To prevent secondary damage caused by condenser failure, we recommend to replace them for about
every 5 years.
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» [Failure may occur.]

@ Overhaul / repair shall be conducted only by us or suggested shop.
(Failure may occur.]
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CHAPTER 1 OUTLINE

1 —1 Basic Cenfiguration
NPS-FI/FS (Here-alter,
of speed control,

operation are identical.
NPS~F1 tvype :
NPS-FS tvype

The basic configuration is shown as

AC servo driver
: AC servo driver

this wnit or ceatrofier is used.)unit has
torque control and pulse irain conlrol.
And TNPS-FI/FSJ is a genera! name of the following 2 types which

for synchronous

(Figurel —

the function

function and

for induction AC serve motor

AC servo motor

1l

AC servo driver NPS~FI/FS type, AC servo motor, speed / position

deslecting encoder on the unloaded shaflt,

basic system.

MDI unmit (option)

—
HHH

Servo display (opll

Main coniroller
or personal
computer

Power
source
100V

TN
L ]

Pulse irain communication

and an optional encoder

compose a

LCD. module

P1

NPS—-FI/FS
Unit
Il
Connectanle unit
to II is one of
MDE, Servo
display, Main
controlier, and
Personal cemputer.

CN1

—> Anal 'l‘
naleg momnitor

i

+ V (24V)

k————Speed command/limit
- Torque command
«=——+/- Torque limit command

@ Control input signal
—= Control output signal

<-——Pylse train input
—~—3>A/B Phase pulse output

* Encoder [———-Molor

NCS-FI/FS*1 or 12 CN2 yo- 8
other NPS-FI/FS UVW Phase
J Phase TB terminal Regenerative
AC200/220V R resistor
(AC400/440V) = E

1 NCS-FI/FS is a general purpose use and multiple function controller, consisting
of 1 axis positioning unit and AC servo driver.

(Figure] System Configuration
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Component description

(O

(2)

(3

(4)

NPS—-FI/FS5 Unit

Speed conirol, lorque conirol, and pulse control mode of the AC servo driver
NPS-F1/FS type can be switch-overed to each other by a parameter or an externat

conirol signal. And by a parameter, oue controller can be corresponded fo
various kinds of AC servo motors and encoders.

L. CD HModule

NPS—~FI/FS unit status, 1/0 signal status display, and parameters are
set by the cursor keys.

MD I unit (option)

. NPS—FI.FS unit status, [/0 signal status display, and parameiers are

sel by the tem keys.
Max. 15 NPS—F1.,/FS units can be connected to | MPI unit.

Servo Display 1 (optiom

. Statys data (RPM,Deviation,etc.)can be displaved.
- Parameter setting can be done.

(5)

(6)

(D

Please note that numbers Qf allocation at Servo Display side are limited for
displaying data and setting parameler.

Servo Display 2 (optien) or Main Controller(Persenal Computer ete.)

When using the contorol software developed by either customer of us, followings
can be done.

- Statlus data (RPM.Devia;ion,etc.)can be displayed.
. Contro! signals of NPS—F I .FS unit can be controlled.
- It can set up and back up parameter ,eic.

Since some of commercial Personal Computer cannot be used as main controtler.
Please consuit our Sales Dept. when you consider using a Personal Computer as
main controiler.

Motor

- As standard, our AC servo motor is counected.

Pulse train communication
I1 is connected to NCS—F 1 /FS or other NPS—F 1 7FS and
Synchronizing contrel of max.. 10 axes can be conducted.

Parameters, etc. can be set by the LCD module on the front panel or am optional
MDI unit ( data imput unit ), as well as by serial communication with a main
controiler or personal compuier.

_1*2_



1 —2 Run Mode

Each run mode can be selected by a parameter and a control input signal as
described below. Each parameler can he set by the front panel LCD module,
an oplicnal MDI urit or the serial communicatioa with a main controller.

{Contrel inpul signal selection) (Control inpui signal selection)

Run function Al
Driver Local Mode Speed Control Mode

Torque contrg! Mode

Puise Train Mode
Display, diagnosis
setting function

. *— Remotle Mode Speed Control Mode

<— {Operation
select., Operation No. input) Torque control Mode
- Status Display Pulse Train Mode

Mode

(Diagnosis No. select.)

Self-diagnosiic “l' Fach diagnosis
- Mlde ‘

L Test Run

[Figure 1 — 21 Mode Configuration
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Mede Qutline

Mode Function Reference
- Each run mode selection, each action Selection by control
Local Mode start/stop, and other controls are

basically executed by control input
signals.

And also by the parameter (P516)setting,
each control signal can be controlled
by serial communication.

signal PC

RemoLe_MGdé

- Each run mode selection,

each action
start/stop, and other controis are
basically execuied by serial communlcatton
communication.

And also by the parameter (P517)seti:ng,
each control signal can be controiled
by controlinput signals.

Selection by comntrol
signal PC

Speed Control

* Speed Control Mode is executed by an

Selection by control

internal / exiernal speed command. signals, MD! and MD?
Torque Control - Torque Control Mode is executed by an difto

internal / external .lorque command.
Pulse Train *Positioning by a pulse train command is ditto
Control executed.

Self{-diagnostic

Mode
Status Display
Mode

- Each circuit diagnosis and test run of

equipment are executed.

Mode selection by
front panel LCD
module.

¥hen serial communication is selected,

selection,

[Tab. 1 — 1] Mode Qutline

- i"“{"

regardless to local or remote mode
parameter input can be conducied by serial communication.




CHAPTER 7 SPECIFICATION
2—1 Controller Specification

2—1—1 Countroller type

Nes - (O] [@] @] - [@]

Example : NP S - FI M A - 1563
o. ‘Tlem Indication Contents
Series name NPS Nikki AC servo system series
@ Type name F i F 1 type
' FS FS lype
Power source
@ |specification M AC200/220V+10% , 50/60Hz
H AC400/440V£10% , 50/60Hz
@ |Design sequence. {A, B,--- Starts from A
o Example Controllable maximum motor capacity
@ | Max. rated 1563 15 3 =156 X 1000 = I5kw
capacity or .
lypical motor. Exponent section of 10°
: Yalid No.

[Tab. 2 — 1] Controller Type Indication

2—1—2 Conlroller General Specification

[tem Conients

Qutline See " Coniroller Outline Drawing .

Operation ¢ ~ 55°C ( Unit circumstances ).~

Temp. Storage -20~60°C

Ambient

Humidity} 852 or less , non-condensing

Altitude| 1000m or lower

condition i Do not install in harmful atmosphere such as corrosive gas,
Location .. .. .
grinding Fiquid, metal powder or oil, etc..

3 phase AC180V~242V, 50/60Hz (NPS—F IMx%— %)

Power source or 3 phase AC360V~484V, 50/60Hz (NP S—F I H*— %)
Cooling method Forced air cooling

Installalion method| Panel mounting lvpe .
Vibration resist. [0.5G (10~50Hz) "

Shock resistance {5G

Line noise : 2000V (59ns, lxs) , 1 minute
Noise resistance |Radiated noise : 1000V (50us/10cm) , Iminute

Electro—static noise : 10KV ( Between earth and case )
Accessories Regenerative resislor ( with thermostat )
[Tab. 2 - 2]

Individual controlier electric specification can be relerred 1o
1 0—1T Electric Specification of Controller .
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2—1—3 Conlrofler Funetion Spegificalion
[(NPS—F applicalicon}

[tem Driver functicn
Axes I oaxis
Max. speed lUK“véthps ( Frequency, 4 times of encoder pulse at raleg
speed.

Speed 1: Analog voltage (£10V)

command Internal parameter {7 speeds)

Command method

Torque 1: Analog voltage (£10V)
command Internal parameter (3 kinds)

Position— Pulse train
command

* By Serial communication, Torque command and Speed command
can be set.

Analog voltage : DC O~ 0V

Speed command § Internal parameter : Decimal 4 digits ./ 5 digits 0.1 unit (rom
% Bul Jess than mofor rated speed.
Analeg voltage : DC O~ 10V (300% torque at 10V}
Torque command In case of MAX200% torque motor =+6.6V

[nternal parameter : Decimal 3 digits (%)

---------------

Forward/ Reverse directional pulse or 90° phase different

Pulse train ? phase pulses (Max.1Mpps)
command Corresponds te Line driver method or Open collector puiput.
In order to avoid noise influence, Line driver method is
recommended.
Accel./ Decel. .
oaltern in speed control, Linear accel./decel. (0.01~99.995ec)
IPM error, Over voltage, Under voltage, Over speed.
Protective Over load ( electronic thermal ), Encoder failure, Deviation
functiaon over flow, Radiator over heat, Communication error, Daia error,
etc. ( Last 5 abnormal cause history is retained. )
) [ndividual I/0 slatus and abnormal reason is displayed in the
M?E;;jzon iront panel LCD module. In addition to the speed cummqndv 2
~data out of speed feedback, torque command, torque limit, and
deviation can be chosen and oulpulted as analog voliage.
( analog momitor )
Speed control run, Torque control run, Pulse irain run,
Major Serial communication run
function | Sell-diagnosis, Torque limit, Command pulse compensalion ]

fﬁnction, Speed timit, Feed-forward, Feedback pulse deviation

output, and Electronic thermal control functions

[Tab. 2 — 3] Controller Function Specilication
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2—2 Controller Qutline and Each Component Name

I. Outline drawing of conlroller
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Controlier type : NPS-FiM#-401/801

(Figure 2 —1)} Controller Outline 1
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Controller type : NPS-FIM#-122/242/402/752/113
' NPS~FSM*-122/242/402/752/113

w1 W 2 ‘ {4 0}
W 3 \ W 4
[ o~
) JTUS POTER B ©
R . &(
s |E {
T /EIE]E] '?C
£ i -‘.E:'.('.]':. ‘=C
IO <
v > . g
Bl | E Q
iy |/ (y I =
DA
= Sii)
LR | ° o
LA \t) A
5 — 0

Lnit : mm
Controller type W W1 W 2 W3 W4
NES-FSie-122/24/407 140 [120 | 10 |100 | 20
e T 180 |165 | 7. 5{125 |27. 5
NS 220|165 | 30 125 | 50

(Figure 2 — 2]

Coptroller Qutline 2
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[NPS-FI, NPS-FS INSTRUCTION MANUAL]

Users are requesied to make the correciions given in the errata
p. 2-4 [Figure2-2} Contiroller Quitine 2

NPS—FIM*%x—-122,/242,402
NPS—-FSM%x—-122,/242,7402
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Controller type : NPS-FIM%~153
NPS-FSM¥x—-153
NPS-FIH¥-113/153
Unit : mm
Controller type H LTHT [H2 [ HI | W | W1 [ W2 | W3 | wd {w5 ([ L
NPS—FIM*-353 ‘
20
NPS—FSH#-153 404 [ 385 364 (270|268 21165 (52.5 7266
NPS-Fi1H*-113, 153

{Figure 2—3] Controller OQutline 3
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Controller type

NPS-FIM%-223/303/373
NPS-FSM*-221
NPS-FIH¥-223/303/3173

Unit: mm
Coniroller type H | HIJH2Z [H3I[HA | W { W1 [w2lw3llL
NPS-FIM$-223/303
5801 11145 .
NPS—FSHE-223 11558 | 20{540|300 (67.5|165| 7[305
NPS-F1H%-223/303
NPS-FIM$-373
S 700} 11[678| 20660 |450|95.0]260 9)330

(Figure 2—41] Controfler Outlin
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Controller Qutline 5

Controller type : NPS-FIH$-553
- 27? -

[Figure 2 —5]
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¥2

Controller type: NPS-FIH¥-753/114

o Unit : mm
Control type W {WT | W2 W3
NPS-FIHQ*-753 645 | 613 | 545 | 577
NPS-FiHQ+-114 795 | 763 | 695 | 727

[Figure 2 —6]

Controller Cutline 6
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2. Conlroller Each Component Funct{on
(Location of No.s (~@® can be referred to outline drawings.)
Tvpe] No. Name Function
¢ ® |R,S,T A C power input ferminal block
0
m E Terminal block for grounding
m
0 U, v, W Terminal block fer metor coanection
.n
B1,B2 Terminal block for Regenerative resistor consectlion
(DN Terminal block is for optional power
regenerative unit conneciion.)
1 DN
X 2 I, s Terminal block for control power source connection
3 Li,L2 Terminal block for reactor connection
Reactor is optional.
X 4 H1,H2 Terminal block for warning sienal oulput of abnormal Radiat
or over heat
5 Al,A2 Terminat block for detecting signal output
of Radiator cooling fan failure
C IL.LCD Combined module of LCD and kevy switches
0 Module Can confirm data, parameter input and various
o monitors, alarms.
n
0 ® |CN1 Connector for control 1/0 and each command input
n
CN2 Conneclor for encoder feedback pulse input
Inpuls feedback pulse signals from encoder on motor.
Connector for Serial communication
J1 Conducts Serial communication with external
equipment or optional unit.
Cannecior for Pulse train communication
]2 This in connected to NPS-FI/FS or other NPS-Fi/FS
and transmits / receives pulse tarin data.
P1 Connector for Analog monitor
Can confirm one of Speed command, Speed feedback,
Torque command, Exiernal torgue limit command, and
Deviation as voltiage.
HALT CPU error LED
[ Lit when CPU error occurs as watch deg timer error, ete..
R
# 1 : Model without DY terminal : NPS-FIM#/FSM%-401/801/122/242/407.
¥ 2: Model without r terminals : NPS-FIM#/FSM#-40t/801/122/242/402.
X% 3 Model without Lt and L2 terminals : NPS-FIM#/FSM#-401/801/122/242/402.
¥4 Model without Hl and HZ terminals : NPS-FIH#-553, 753, i14.
%5 Model withoul Al and A2 terminals : NPS-FIN#-753,114.

As for Specilication and handling, etc. of HI,H? and Al, A2, please refer lo

CHAPTER 9 ,

respectively.

_2_9_




CHAPTER 3 INSTALLATION, WIRING

3—1

Controller Installation

3—1—1 Installation conditions

(1) Atlowable ambienl conditions can be referred to [ 2 —1—2 Controller General
Specilication) .
(2) Ambient temperature, controller energy loss, and generation loss ¢f equipment in
& control cabinet shall be considered to the cabine! inside temperature, and
temperature around the contralier shall be maintained within the allowable range.
Radialing heat energy loss of the controller is about 7% + 20¥ of a molor.

-/-'/"f-/”l-'r-’”I-I-f-f.-/.—'/-/-'f-l-/.-l-f-la-l-’!.-r-/ ----- - — —
! . s
! A\ Caution 3
!-I-I—’I-I-I-I”f—'l'l-I-/’/-l-'fa-f.’!-I-‘/"’-f-l—"-’,'I-/-t.’/'}-/’!
!. Please be sure 1o use this coniroller within the allowable '
\ temperature and humidily. Use in the out of range condition, may cause \
\ error and failure. - \

. Al
‘v/A-vr-l-/‘-r/nr-/-f‘rl.—-r.-z‘w/nz-z-/-f.-"/-/-r/—vr-f-rfnr/-r—w/‘vz-z‘-rf”f.

(3) Since this controller is equipped with a radialor cooling fan , make a room
not to disturb its ventilation. When multiple confrollers are placed in a control
cabinet, be sure {o locate controllers in the better ventilation for every
coniroller. ( Refer to [Figure 3—1]. )
(4) I a heat energy element or vibration Source, etc. is near the controller,
design the layout to avoid the influence.
(5) Please avoid to install the controller in a location such as high temperature,
high humidity, dust, dirt, metal powder, tamp s5o0ot, corrosive gas, etce..

| Cool ing fan Cool ing fan
B o QI eS
ce - 2 — 5
ur g’ [ (] 3 E. ' : :or ' ' ;;.-)
e ps|i = ' E g ! o4
IEAREARE : - |
nehishle g | S : 2
Hapie)|z 2 : 3 | n
¥ = 3 A ' yoo
R I 1) R SO S -
=2
(Good sample) {Bad sampie) (Good sample) (Bad sample)
mme-= Alr flow

(Figure 3 — 1] Sample locations when plural conirollers are installed.

3—1—2 Installation methed

(1) To get normal radiation effect, be sure to install the controller, vertically.
( Refer to [Figure3-- 31 and [Figure3—571 .)

(2) In the poinis of radiation and maintenance, keep vertical and horizontal space-
of the controller specified in [Figure3 — 21 and [Figure3— 4} { Distance {0
oiher equipment, parts, and wall of a control cabinel.

(3) Since a radiator and cooling fan of large capacity controllers are projected

from unit installation side, in addition lo the space in the above item, gel more

space for future maintenance. { Refer to [Figure3—161].)

(4) Panel side to install a large capacity controller shatl be strengthen from the

upper side (o bed side by an L shape steel plate or equivalent with {astening Mi0 or
M12 bolts and nuts.
And be sure mot lo dislurb intake / exhaust by the method. ( Refer lo [Figure3 — 61)
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[Figure3 — 2] NPS-FI#%/FSM#-401/801/122/242/402/752/113/153
Controller Installaiion and Ventilation

M5 screw :NPS—~-FI! /FS401~113
M B screw :other than above one

N

|,

A T Y

(2]

Front —s

(Figure3 — 3] NPS-FI#+/FSM#-401/80L/122/242/402/752/113/153
Controller Installation Method
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8¢mm or more B80mm ar more
? - I 'T‘“* 108mm or more
B .

%11 n AACLﬁ %r\ A ) &Jﬁ n n PLﬂ

180mm or mere

€

- [Figure3 — 4] NPS-Fl#+/FSM%-223/303/373/553
Controller Installation and Ventilation .

M8 screx: NPS—F I *~373.-5523

M6 screwm: other thawa
L] L]

[ L R A

.

(Figure3 — 5] NPS-Fl+#/FSM*-223/303/373/553
Controller Installation Method
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S Stiff - L sh teel plat
-Radiator Exhaust hole rhiener snape stesl plats
L50 x50 X t6
! = © M10 or M12 bolt
1 (T
T 7 - - ‘
v H ) Cabinet inside " Exhaust
JN) L G
v} :.:I_,; ! 2 —_ B = =
; 2
r._)‘ (3' =
—f—\LE W'- é__L,_-—_
S .
: o, <
R e i pSd e B
= = = —_—
o .‘ o -
1 : Ht' '“j
3 ’ : * Intake

H :500mm or more  W: 200mm or more , L :Maintemance space (for worker )

[Figure3 — 681 NPS-FIH#-753/114
Controller Instaltalion and Ventilation
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3—2 TUnit Connection

3—2—1 Input power source connecftion
1. AC iapuyt power source wiring
(1) Available A C input power sources are,
NPS—FIMs—+# Main power AC180~242V, 50/60Hz 3 phase power
Control power AC180~242V, 50/60Hz Single phase power
(NPS-FIM/FSM-401~402 are not equipped with control power source.)
NPS—FiH¢—+ Main power AC360~484Y, 50/60Hz 3 phase power
Controi power AC360~484V, 50/60Hz Single phase power
Connect control power source and main power source separately.
Voltage [luctuation depending on factory production status, shall not exceed ihese
range. ,
(2) To prevent accident and fire, be sure to install a proper no-fuse breaker or a
“ Tiase. And in case of using an earth leakage breaker, please provide an inverier
use type modified against high harmonic [requency.

(3) Since a condenser input lype main power circuit is used, a large inrush current
flows. Depending on power source capacily, or its impedance, large vollage drop
may occur. Therefore, please selec! and apply a little bit larger power source
and cable. - _

(4) Do not mis—connect AC power source (R, S, T, E) i{o the motor connection lerminals
(U,V,W,E)ol a controller. _

If mis—connection is made, the controller may be damaged.

2. Power source circuit
A typical power source circuit is as [ Figure3 — 7] . (Regenerative resistor
thermostat contact will be thermal relay contact {for some iypes.)

C

AC1BO~242V NFB M
or R—0, L - i
1
i
|
I

AC360~484V | §—5 oW\

3 phase (50/60Hz) T—8 o—"\_¢

power source

|
{
1
l
i
{

M = & o
X87110I3U07)

p o Thermestat |
ower f A
L. Power OFF  jotor rescnerative ]

Surge killer
I

| So—,

L]

Magnet contact

(Figure3 — 7] Typical Power source Circuilt -

S l § S [ S A S S AT - A =1 A " A S S A T S_—F - ST A DA AT S S "} -, —t

| , i
\ /A Caution \
!”/"l'{_’/-/-l'lH/-/ﬂl'—'f—'l-'/—’lﬂlﬂl.-'/-I-/'/H’_’I”I-fﬂfﬂlﬂl-’/‘;f\r ’
!.Ke?g tt)tnadsupplsér power within the specified range. I[ not, the controller!
1 cou e damaged. . \
A 0 protect power source line and prevent accideat as [ire, be sure to l
i é?{ilt’%élli aon%’i%ie breaker. Breaker capacily can be reflerred to i
1 1.
{ @Fhen a magnetic contact is provided, be sure to install a surge killer. |
~ @We recommend to separate the controller power source from other high 3
\ " power units if possible. \
. -~

— - —p —r ] = —) - T . —t ] - S S —) — - — —rf —i =) - —
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Sequence for Puwér ON

(n Since conlroiler main circuit is condenser inpul type, {requent ON-OFF swilching
causes deterioration of the main circuit elements. Though power re-input after
power shul of[ can be conducted within 10 seconds, please limit ON-OFF switching

[requency less than 2 times / 3 minutes.

(2)

ON timing ol control power shall be belore or same

as main power ON (iming.

OFF of control power shall be made after main power QFF.

Main T e R T

Contrel power rpower

I —

max 5sec

" Servo ready signal (RDY) .
For electro-magnet brake

A
LS

Brake release signal (BRK)

Servo ON signal (SO

 max {5msec

Brake power oy

(For eleciro-magne! brake)

Aboul 0.5 About 9. 5sec
ou .hsec . J
Start signal (DR) <
(Figure3 — 8] Power ON Timing Chart
Alarm signal = (ALM [
Time ‘is set by parameier
Servo ready signal RDY)
Break line is brake. b
Release signal (BRK) A \ Tax 1sSec
Protection circuff action max 0.!sec
Reset signal (RST) r:Remova! of cause !
. ) AN ,
Brake power v v
(For electro-magnet brake) | !
About 0.5se
: C
Start signal (DR) |
[Figure3—9] Time Char{ ¥hen Problem Occurs

S T - - "~

A

£ - —t

contreller may not properly work.

reset in short time,
could be damaged. ,
@ Provide external seguence to turn

A S A S [ P S S TS S —— S —

- 3-§ -

A\ Caution

Pl A A FF FF G FF FF G FF & FF FF FF Y g e e R e

@ When power re-input is made within 10 seconds aiter power OFF, the

@ When over current, or over load protection works, remove the cause and
ceol the controller for about 30 minutes and then re-start it. Frequent
the controller temperature abrormaily raises and

|
Start signal OFF and stop the comma
when an alarm Occurred (outputied } by a protective function.
power OFF occurs ( includes black out }, when the power recovers, if
Start signal and command ( Speed command voltage or Pulse trainm, etc. )
are inputted, a moior will fun which is very dangerous.

— —— — - - - ——t —F —F - ] - i Al i P ] o ") —p — — o ] d—f

-

nd

S S P S A S AN S S L S — ) ! ) -

Alter

v - —



4. Seleclion of no-fuse breaker and earth leakage breaker

Select a proper capacily no-fuse breaker to meel power source capacily in erder
to protect shorl-circuit coordination against conlrol [ailure.

When line capacity ( power source capacily ) is too large o the conlrol capacity,
please insert a reactor for coordinate the power source.

( As for the reaclor selecliion please consull our sales man. )

And when an earth leakage breaker is applied, please comply with nex! stggestion.
Since the controller inverter seclion is PWM control., lhe outpul contains high
harmonie components. Therefore, leakage current is generated depending cn the
ground stalic capacily of the wiring route from the controller to a motor and
{loating capacity beiween the motor coil and the iron core. Since the earth leakage
preaker could work by leakage current of the higher harmonic components, select
an inverter use type earth leakage breaker to lhe controller power source circuit.

3—2—2 Motor connection
1. ‘Motor wiring .
(1> Do nol coanect motor terminals (U,V,¥,E) to controiler ierminals (U,V,¥ E)
in the wrong phase sequence. [f wrong, the motor will not run correctly, and may
vibrale or start regardless to a command input which is quite dangerous.
(2) Motor terminals {U,V,¥,E) of synchronous motor iype NAT20-122/182/242/402 are

in a cannon plug {mate). The wiring side cannon plug (female) shall be provided
by vour side or can be our optional plug.

NAT20-122/182/242 NAT20-402
Motor side cannon plug MS3102A20-18p MS3102A24-11P
Option |Wiring side cannon plug|MS3106B20-18S(Straight type) [MS3106B24-115(Straight lype)
Cable clamp MS3057-12A MSI05T-16A

* Angle type can be also-available.

NA720—122/182/242 NAT20-402

{Figure3 — 1 01 Motor connector pin No. and location

b o
Pin No. NAT20-122/182/242 NATZ20-402

N PPVl L —

B W phase | ------------

C ........................

D | mmmemmeeeees U phase

E Frame ground (E) ¥ phase

F U phase ¥ phase

G ] e Frame ground (B)
H ________________________

I Y phase |  ---------e--

_3_'?_



(3) Do not apply a magnelic relay or no-fuse breaker between a motor and the driver.
(4) Tf a motor is equipped with a brake, be sure lo release it before turning ON (he
Start signai (DR). Otherwise, the molor may burn out. Refer Lo (Figure 3 - 8]

aid be carelul of the timing. .

(5) An electronic thermal is inslalled in the controller. In case of adding an
external thermal relay, use the value ol the molor rated currenl for the setting.
Design sequence {o turn OFF the Servop ON signal (SON) by an
auxiliary contacl of the thermal relay when the (he relay is activated.

{Refer to [Figure3—10.1)

(6) For motor over heal protection, a B contact ( norpal close ) type thermostat is
assembled in NAIOO series, NAT20-372, 552~1233 fype motors.

Referring to {Figure3— 7], conduct wiring to shut main power OFF when Lhis
relay is activated. Thermostat contaci specilfication is as follows.

+

Contact Contact A (Max. /Wis.
DC 24V e A0, 068 A
ACT740V 1A70. UG A
l‘ L 7 A L‘i
SN OoW |, Thermal relay} ihuxiliary contact (N. C)
H/__J g E ’—I_; .: U AC servo motor
CN1 n ' :
: | V
_§. v | M M
5 N i l W
=W —
:;‘ \_ . !
i E
=)

(Figure3—1 11 |Molor wiring

t-z.-l-w4-/-r.-v/-f.-'/.—r/‘-z-/.-r/—'r‘w/‘r/-/—r/nrl-f.—r.r'z-t."/.—rr-,-,-,-,

A\ Caution

-r.—:-/‘-—/-f.—vn—l-/.ﬂ—-r-l-z-/-/-v’f-.r-/-r.uv/-f-/-rr-/-lnr/-rz-f-;—v/

+ @3e sure to connect a motor ground terminal (E) lo the controller
! ground terminal (E). '
1Y

-r.-f.-'/,—'/nf-/.-/-/.—-/.—I.-f—rr.—l‘-r:-/-—l—r/-l-f-l-r-r-lur-/.rz-/-/nr

L A A,
—

Vo ww s e,
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2. Motor rotating directlion selection

Relalionship between each command and motor rolating direclicn in case of using
standard motors and encoders is shown as the below tabulation.

Command input Polarity Moter rotaling direction

Speed command tyoltage | CCH rol.viewd [rom motor load shafl:Forward rotalicn
-Voltage | CW rot.viewd from moior load shalt: Reverse rotalion

Directional Forward | CCW rot.viewd from motor load shaft:Forward rotation

pulse train direct.

command Reverse | CW rof.viewd [rom motor load shail Reverse rolalion
direct.

90° dilferent B phase | CCW rof.viewd from moter load shaft: Forward retation

phase pulse leads ,

command % pgase CWrot.viewd Trom molor load shalt: Reverse rotation

- eads :

[Tab. 3— 1] Each command and molor rotalting direction
To reverse motor rotation using positive voltage command or forward direction
command pulse ( pulse {rain ), set ‘REVERSE’ to the parameter [P300 : Rotating
direction select.] . ‘FORWARD™ is preset al our factory shipment.
¥ Motor rotating direction to command input polarity will be ellective for all
the input command status at the same time of conducting parameter set.

Individual rotating direction set f{or Speed command or Pulse train command input
is not possible.

3. Cooling blower motor wiring

(1) A cooling blower motor {or a servo motor is assembled on the motor unload shafl.
Piease provide a thermal relay to the cooling blower motor. The relay is our option,
Set the cooling blower motor rated current to a thermal relay. :
Cooling blower moter rated current can be referred 1o 1 0—~3 Electric
Specification of Moior Cooling Blower) .

(2) Run a cooling blower motor and confirm that motor rotation and wind {low
direction is same as an arrow mark.

In case of a 3 phase motor, be careful to make adequate phase sequence wiring,
and confirm arrow mark direction is same as the sequence.

__________

Blower mator

3 phase or single phase
AC power sdurce

(direct inpat [rom main
pOWEr source)

BM Cooling

blower molor

___________ 1 A “
Thermal relay
[Figure3 -~ 1 21 Cooling Blower Motor Wiring

!-—1‘-rf,—'r.—' AL S S S TS —" — ] e g — —p — -f!
\ A\ Caution \
.»—’f.-/.l—rlnwr.-vl-!-l—rI-f”z-l'l-t"l"/-/-'/.-'I-/'I-/.—-'/-'/A.r'f-/"/.-‘f‘-fll
@ Since the controiler does not supply power le¢ the blower motor, I
! please provide the power scurce. Do no! mis-connec! to U,V,W terminals !
\ of the controller. ' \

A S S L A ] A S L A L At [ At | A St S S i | St A P A ik [ s § Bl it A " s A A sk} s P st
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4. Electromagnelic brake wiring ) _
(1) Our motor brake is for holding purpose at stop slatus and de-energized {vpe.
{2) The brake action start timing is abou! 0.4 sec. alter voltage is supplied.
(3) [Figure3 —1 2] shows connection of oplional brake pewer supply.
(4) Connecl the brake terminal P io motor No.3 oulput terminal and the brake lerminal
N to molor No.4 oulpul terminal, respectively.
® Do nol short~circuit No.3 and 4 ocutout terminals.

(5) Use contacts having 5 to 6 times capacity of loial brake rated capacity [or
No.5 and 6 outpul terminals.

' . ]
s electromagnetic
| U ' brak 1 AC servo motor
%— v :\/—\ N E with brake
" Controller [Wi W :
] E
- |Contact
Yoltage Type Brake power
For AC 100V OPR 109F (option)
For AC 200V OPR 109A 1T ZT

Power source input .~

(Figure3 —1 3] Brake Power Source Wiring

‘r/,—-/-/.-rf-z-l-rr,—»/.—/-r-/-/~/-/-1-;-1-/-/~r~/-/‘—/-I-I-w/-r-l.-—rr

\ . |
! /A Caution \
!.Since an electromagnetic brake is released about 0.5 sec. afier voltage ,!
!is added, consider this time lag and turn Start signal (DR} ON. !
\ When an eleciromagnetic brake worked, be sure to iurm Start signal QFF \
| oDR) before releasing ihe brake. \
» @3ince the brake is only for holding, never apply it whenevr a molor is '
running .

\ A S A A S i § ' B S S S d— ) —"p — -, — o A — AT S A AL ——  — A _— —

3—2-—3 Grounding

(1) Be sure lo make grounding to prevent electric shock and noise.

(2) Use & larger area cable for grounding than the reference in [Tab. 3 — 2]
Applicable Cable and achieve JIS Class 3 or better grounding ( grounding
resistance 100Q of less). Connect the cable to a controller ground terminal (E).

(3} Dedicated ground is recommended as much as possible. Also, one peint grounding
shall be used even if common ground is used.

(4) Be sure to connect a motor ground terminal (E) to the controller ground

terminal (E). Lo

LS A S A S S A [ Pl WSS $ S £ Ml £ e S ! . ks OGP st F s St MU S ik i § s I A A A b’ s §

! - 3
; A\ Caution n
i-—'l.—rl.’l-’/ﬂf”f-‘l-/”f-ln’fwrﬂ'lnf-l-/-'lyf-l-I-’/'I-f-l‘-'la-/'/-l‘/i
, @To reduce common mede noise and prevent malflunction, provide dedicated ‘
\' ground of Iis Class 3 or better { grounding resistance 100Q or [ess )oo o
) @When dedicated ground is not available, split grounding [rom other unitsy
i and then use common grounding at final ground poinl. . _ i
» @Never Lry to connect common ground 1o a }arge power unit ground, iron N
! structures, efc.. B \
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3—2—4 Regeneralive resistor wiring
(1) Pilease use an accessory or optional Regenerative resistor.
(2) Since a regenerative resistor radiates heat, locate lhe resisior to a place nol to
affect other units. A regenerative resistor assist lo radiate energy, over floaled
the regenerative condenser capacity generated by large loading inertia (GD?
al motor braking.
{3) Regenerative resislor is equipped with a thermostat. Since its contacl is
activated ( open.) when the resistor is over healed, make wiring to shut the main
power OFF al the time.
(Refer to [Figure3 — 7] .) Thermostat contact specification is as [ollows.
- | Contact ¥ Conlact A -
AC2Z200V 1A
The thermostal installation can be referred to ([Figure 3—14] .
() When plural regenerative resisiors are attached, please refer to and comply with
£10—2—1 Regenerative resisior combination]
(6) Cable length betlween a regeneraiive resistor and a controller shall be 3m or
as shorter as possible.

A longer cable generates bigger surging voltage caused by power element sw1tch1ng,
which damages the controller.

(6) I case of coil resistance, a thermal relay is altached instead of a thermostat.
Since the thermal relay is activated ( open ) when over current flown in a
regenerative resistor, make wiring to shut the main power OFF as the the thermostat.

1 S At S B ] DS DS BT A AT DA AT ] DA S o [ —" ] — ) —] =) AT "] T— A Bl ] i, — —) o~

—

u A\ Caution .
i.—'/.-r-I'/"’-I-I—'I-l-"/‘.‘I‘-fﬂ/'!‘f-'f-f-’I-I-I‘Irf-/-l-lﬁla-’/-r"r-fi
lOIE abnormal high current [iows in a regemerative resistor, it Decomes 5
+ quite hot in short time which is dangerous. Be sure to apply main power !
| shut OFF circuit by a thermostat or a thermal relay conlact. \
\an—'l.—'/-’f—’/-'l-'lﬁ‘l.-r-l-r.-‘l-"-/-l-/"!"l-/-l-/-l_l-l-’l-’f.‘f.ﬂl,—'l\
Thermostat
Thermostat attachment rw C:) fw
lo an enamel resistor il
Thermostat attachment position —
{Center is recommended. )
Thermostat {center siud [(ype)
Thermostat attachment
to cemenl resistor ///// \ié%)
4 ¢

[Figure 3 -1 4] Thermostal Attachment Position

3—2-—5 Centrol circuit wiring
1. Analog command (Speed, Torque)
(1) -Since each analog signal is micro current, use twist-pair shield cable and
securely contact one side shield to the shield earth 'FG' terminal of conneclor CNI.
And open the other side shield (for external unlt connection).
(2) Cable length shall be 3 m or less.
2. Pulse train iaput/ output
{1) Since Pulse irain inputs and Encoder pulse train putputs are high speed pulse

train, use iwist-pair shield cable and securely contact shields to the shield eartih
'FG terminal of connector CNL.

(2) Cable length shall be 3 m or less (in case of Open collector oufpul:l.5m or less).

- 3-11 -



3. Encoder feedback pulse signal
(1) Use twist-pair shield cable and securely conlact shields to the shield earth 'Fg'
terminal of connector CN2.
(2) 1l a mobile motor is applied, make the cable bending radius as large as possible
lo avoid excess slress.
(3) Max. allowable cahle length is 50 m. Our eptional dedicated cable sels can be
available. For further information, please conlact our sales man.

4. Control impul / output signals
(1> For conlrol input / outpul signals, use micro current relays and swiiches.
(2) To prevent mallunction caused by noise, be sure lo install surge kilters, diodes,
etc. to relays, magnet switches, solenoids, etc. used around the controller,
and reduce noise. generation,
- (3) Please provide control 1/0 signal power source+V(+ 24V, 0. 54A),.
(4)-Cable length shall be -3 m or less.

3—2—6 Noise treaiment

External noise invades through [power lines and Tsignal linej . .
By the external noise may cause maliunction and trouble. To avoid noise trouble,
It is important fo delete noise generation, and block generated noise

Therefore, be sure to conduct below counter measures and protective measures.

— i p— ..’.‘/—’/'f'(-r-/-f-/"l—'{-l.’l-f-I-I’I’r-l;-‘fﬂl-l‘ £ - — o—

/AN Caution

l_’f”l-/-l.‘f-/-‘/”’../'1.-'I-l-’I'f-{-/-’/”/-/-I-f”l-’/"l-/-('I

®Use specified type and section area cables for 1/0 signals, and be sure
to comply with wiring pre—cautions. Improper cables may cause
maifunction due to noise, etc. which is quite dangerous.

@38e sare to separate control I/0 signal cables from power lines { power

motor cables, etc. ) and never place them in a same ducl or bundle.

r/‘vf.-r
WP |

S, — — —y -

’

X S 2T _— L

-
!
!
\
\
\
!
!
\
!
\
\
\
!
!
!
\
!
!
\
!
!
!
!
!
\
!
!
L

Installation of surge killer and noise f[ilter

(1) To depress noise generation, install a surge killer ( Tor AC power source )

or a diode { for DC power source ) on each relay, magnel switch, electro-magnet
brake, solenoid, etc. around the controiler. :

(2) 11 power line in exceptionally noisy place near noise sources such as welders,
electric discharge machines, etc. are operated, as a noise protection of power
source, install a noise filter or noise cut transformer in the main power source

of the cantroller.

In case of using a noise filter, be sure to separate input and output cableg, and
never put them in a same bundle. And avoid to put filter earth cabie and [ilter
cutput in a same bundle and be sure to make wiring (grounding) in the shortest route.

(3) The controller controls a motor by high speed switching. This switching noise may
cause adverse affect on other units. In this case iasert a noise filier or common
mode choke coil to controller main circuit and, and block noise invasion into the
power source. Besides put power line and moter line in a metal tube for radiative
foise protection.

- 3-12 -



3—3 Applicable Cable )
Please Use cables described in [Tab. 3 — 27 .

/,—r,‘r/‘-r/.—rz.-/‘—ff.—r/—r/-z-r/‘-—/‘-rr.—r/‘—r,-—rt;-r;,—-’r;—-'/‘—'/.—w/,-'l.-u-,-/..—vu-d;;-'z.—-'.r—'r

— - -"
!
o
—
—t
Ja—1
)
=

\
\
\

.—u_—-—;.—-—:;—r:;—v;.—r/.—dr,—v/~;,—rr-r,.—r,.-r,..-w_.—:.--t—z;—vl‘—u.—-/,-,.—-—,,...»,,.-/,-—;.-,

© Cable lvpes and sizes are nol common, they are determined by actual x
conditions and circumference. For further information, please contact our!
gales man. \
@ i a longer contro! cable is used, signals are likely to be affected ‘
by noise. Therefore, keep specilied lengih or shorter. Also, be sure to ¢
use specified cable types. !

"f..f'l’f'lﬂ',"!’lﬂlﬂlﬂf‘Iﬁ’.ﬂl-’lﬂl‘,-/-/’l'/‘r‘/‘fﬂ‘f'lﬂlﬂlﬂ

o | g

Uit ¢ mo'

] iten Terninal NPS-FII/HA—#4+ / NPS-FSHH—+33

¢ lAnalog voltage
comfiand

Analog monitor
(Speed,” Torque)

INH, TQH
' AWG28 or larger twist-pair shietd cable
length: 2m or fess

TLY, TL-
{NHO, MON1, 2

AWG28 or larger twist-pair shield cable
Line driver output = Length Im or iess - .
Open collector gutput @ Length 1.5m or less

Pulse train
command

e

Encoder {eedback
pulse putput

Encoder feedback A/ A%, B/B¥
1/1%
(EP5, GND)

AWG28 or larger {wist-pair shield cable
Length 3m or less (GND 0.5 or more)

0.2mm or larger twist-pair shield cable
Lengln 50m or less (Power source 0.5 of more)
Use an pptional cable.

AWG2S {wist-pair shield cable
Lengih 3m or less {+24V,COM 0.5 or more)

JENSY .~ o S | ——

pulse inpul

Other control
inputs/ outputs

o Unit @ mm
[—_ NPS-FI NPS-Fl NPS-F1 |NPS-F1 NPS-F1 \PS-Fl
Item Terminal M#-401 |Mx-801 ME-122 |Me-242 WMi-407 {W-752

=
bt
)
=
p=]
£
—
=
@
=
@
-
:;U
[#p)
_:-3
[x>]
fa)

papep -t}

Regeneralive
resistor

Upit @ oot

NPS—FI\NPS—FI\NPS—FI %PS-FI\NPS—FI

Ttem We-113 [M$-153 Mx-223 |M#-303 M#-373

\ Terminal \

R, S, T.E 14

AC inpul power
ground

Control AC input 0.5
power

Cooling biower 0.79

motor

Regenerative B1,B2 5.9
resistor
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Unit : mm'

- 3-14 -

" |NPS-FI iNPS~F1 [NPS-F] [NPS-FI |NPS-FI |5PS~FI NPS-F1 |NPS-FI
[iem Terminal H¥-113 [H¥-153 {H$-223 [H$-203 |H*-377 |H$-5573 H:-753 |H¥-114
M |AC inpul power |R,S.T,E 5.5 5.5 14 14 22 50 80 100
a4 | ground
i
n |Comtrol AC inpui|r,s 0.75 | 0.75 1 0.75 { 0.75 | 0.75 | 0.75 0.75 1 0.75
power
c
i |Moetor 0,v,¥ 8 8 22 22 30 60 100 150
r
¢ [Cooling blower |u,v,w D.75 [ 0.756 | 0.75 | 1.25 | 1.25 | t.25 { 1,25 1.2%
u |motor
i
{ tRegenerative BI, B2 3.5 3.5 5.5 3 8 14 22 38
resistor
[Tab. 3~23 Applicable Cable (No.2)
Unit : mm?
NPS-FS |NPS~FS iNPS-FS INPS-FS |NPS-FS |NPS-FS NPS-FS |-
Iiem Terminal M¥-122 [M3=242 IM#-402 |M£-752 |M2-113 |M#~152 M+-223
¥ PAC imput power |R,S,T.E 2 2 3.5 8 i4 22 30
a | ground
j
n {Control AC input|r,s cmem | e - L0075 ] 00795107501 0,75
power
c
i tMotor UV, W 2 2 3.5 14 14 22 38
r
¢ [Cooling blower |u,v,w S B B B it IEETETTH ST e
u |motor
i
{ {Regenerative Bl, B2 2 2 3.5 3.5 3 8 14
resistor :
[Tab. 3-21 ‘Applicable Cable (No.3)




7 -4 Input / Output Signals

3—4-—1

— s — -

[nput / output signal list

'/‘—/"..1"/.-'/_-;-'/-/.—-t—-/-/-r/.—r/‘—'r,/.—rlnrza—/—-r/‘-—/,-—rr‘—

> @Since COM/COMI (conlrol si

enal power common) and GND (internat

A Caution i

/—;—/‘—;Fr,,—z-,.—-/,—-,“

\ _ an control power i
U common +5Y) are isolated, conduct separate wiring and do not place lhem ina
U same bundie. \
' !-,-,-,-,-,-,-,,.,..,-,..,-,_,-,-,-,,.,..,-,-,-,-,..,-,-,_.,-,-,-,.',-,,!
wPlease prepare Input / ocutpul signal power source +V (+24V, 0. 5A) .
Signal sym- |Termi- | 1.0 ‘Function
name bol |nal No
Deviation |CLR 1CN1-15 | 1-1 @%hen this and COM are short-circuited (signal ON)
Clear the deviation counter is eleared and a motor
stops with Zero speed command status.
@vhen this is inputted in motor running, {he motor
stops immediately. :
@This signal is effective in Pulse train run mode.
@vhen this signal inputted, the front panel:
display [CLR] is it.
Command ¢CId  |CNt-13 1-1 |@%¥hen this and COM are short~circuited (signal ON)
APulse (%) Pulse train command becomes invalid and a motor
Input goes inlo servo lock status.
Inhibit @¥hen this is inputted in motor running, the motar
execules pulses in the deviation counter and stops.
@This signal is effective in Pulse train run mode.
@This signal elfective logic can be changed by
a parameter. fn the case, all the above described
conditions of short-circuit/release between COM
Associated and are reversed. .
Parameler @Vhen this signal inputled, the front panel
(PG00 display [CIH] is it.
Start DR CN1-3 -1 |@Wher this and COM are short-circuited (signal ON)
any command of Speed, Torque, and Pulse train
command can be accepted. .
@Vhen this and COM are opened in motor running,
each command becomes invalid and the moter slops.
(in case of Speed command, the molor stops by
ine decel. time of a parameler.)
@¥hen lhis signal inputted, the fronmt panel,
display [PR] is it.

s marked signals are negative togic.

by a parameter .

and (3) marked signal togic can be changed
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Signal Syp—~ | Termi-
1 name# bol nal ol T.70 Fanction
Mode MD1 gyi-it g I-1 @ihen this and COM are short-circuited (signal
Select _ oN), by the combination cf MDI and MD2, Run mode
1, 2 MD2 cy1-g L I-t can be selecled as below.
MD2 § MD1 Run mode
OFF | OFF | Speed control run
Driver OFF | ON Torque control rupn
mode ON OFF | Pulse train run
ON ON Srror siatus (servo
lock)

@The shift time to 2 new mode alter switching
both modes, can be set in the range of 0~9.99
sec (resolution 10ms) by a parameter.

(initial vatue: 0.01sec)
Associated However actual mode shifting time is 0.02 sec.
Parameter longer than this value.
(P706) @Vhen Lhis is inpulted, front panel display
[MD1] and [MD2] are 1it respeclively.
Local / PC eN1-7 |1 -1 | @%hen this and COM are short-circuited (signal ON),
Remole “{f this signal is ON, it is Remote mode,
Select i{ this signal is OFF, it is Local mode.
Current mode can be confirmed in
TDiagnosis Display Modeld . ‘
Associated ©This signal can not be controlled by serial
Parameter communication.
(P5186) @Vhen this is inputted, front panel display
(P517) [pc] is lit. ‘
Torgue TL eNi-5 |1 -1 | @fHhen this and COM are short-circuited (signal
Limit ON), a motor output is limited by the torque
limit value? (+/-) of parameters {P111, PL12).
When -1 is set, it is limited by External torque
linit command voltage (TL¥, TL-) value (300%
torque /+10V), and 0~300 is set, torgue is
limited by the set value. e
@ihen this and COM are opened, onty Torque limit
Associated value of the parameter (+/-) is elfective.
Parameler @then ihis and COM are short-circuited, if Torque
(P109) limit | (+/-)setting of the parameter is lower
(P110) than (TL+, TL-) or Torque limit 2 seiting, il
(P111) works, prelerentially.
(P112) @Uhen this is inputted, front pane! display

(TLY is lit.

*garked signals are negative logic.

by a parameter .

and (3) marked signal logic can be changed

n 1"




Signal
name

Sym-
bol

Termi-
nal No

Function

Speed/
Torque
Select

Associaied

Parameter

Pi29~P135

P136~P138
(P737)

551
SS2

553

CNE-20
CN1-18

(N1-16

X In Speed control run

@When this and COM are shori-circuited (signal
ON), each speed command can be selected by the
combination of SSI,852, and S53 as below.

obd ! SST T ST
OFF [ OFF | OFF

OFF | OFF | ON
OFF | ON OFF
OFF | ON ON
ON OFF | OFF
ON OFF | ON
ON ON OFF
ON ON ON

selecled soeed command |
External speed command

Internai
(P129)
[nternal
(P130)
[nternal
(P131)
Internal
(P132)
[nternal
(P133)
[nternal
(P134)
Inlernal
(P135)

speed command 1

speed command 2

speed command 3

speed command 4

speed command 5

speed command 6

speed command 7

*In Torgque conirol run :

@®When this and COM are short-circuited (signal
ON}, each torgue command can be selected by the
combination of SSt and S$S2 as below.

552 ] SS1
OFF | OFF

OFF [ ON
ON | OFF
ON | ON

Selecfed torque command

External torque command
(analog voltage)

Internal torque command |
(P136)

Internal torque command 2
(P137)

Iaternal iorque command 3
(P138)

@® This external input signal can be converied to
other input signal by a parameter.

@ Current command No. (0,1,2,3,4,5,6,7) , Speed
command data and torque command data can be
coniirmed by FDiagnosis Display Modey .

Reverse
Over
Travel

Assoctiated
Parameter
(P705)

ROT#

CN1-4

#KThis is reverse travel limit (stroke end) signal.

@%hen this and COM are opened (signal ON), the
controller judges that a molor reached travel
limit point and the moior slops suddenly and
becomes servo lock status. In Speed contro! run,
ihe motor stops with zero speed command status.
In Torque control rum, the motor is in toraye
free status.

@When this and COM are opened, only forward
directiion run can be conducted.

@%hen this and COM are short-circuited, the
control judges lravel is in the normal range
and can perform, properly.

@®This signal is effective in al! modes.

@This signal can be selecled lEnable” Disable)
fogic by a parameter.

@then this and COM are opened, front pane!
display [ROT] is lit.

*marked signals are negative logic. And (#) marked signal logic can be changed
by a parameier .
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Signatl Sym-b|Termi-n| I ~ O Function
name 0l al No.

Forward FGT+ |CNI-2 I - 1 |2This is reverse travel limit (siroke ends) signal.

Over fravel ®When this and COM are opened (signal ON), the
coniroller judges that a motor reached trave]
limit poinl and the motor siops suddenly and
becomes in serve lock. [n Speed control run, the
motor stops with zero speed command status.
In Torque comrtrol run, the motor is in torque
free.

®%hen this and COM are opened, only reverse
direction run can be conducied.

@then this and COM are short-circuited, the
control judges travel is in the normal range
and can perform, properly.

@This signal is effective in all modes.

@This signal can be selected Enable, Disable)
logic by a parameter..

Associaled | @When this and COM are opened, front panel
Parameter display (FOT} is lit.
(P705)
Speed ORL |CNI-55 | I - 1 |@This signal is elfective when an internal speed
Override command 1~T7 is selected specially by
ORZ |CN1-53 | 1 ~ 1 Speed/Torque select signal (551~553).
' @This signal can set 10%~150% by 10% rale and
OR3 |CNI-5F {1 -1 15 steps (10% resolution).
@0R4~0R! are handled as binary data (4bits) angd
OR4 |CNI-4% | [ -1 corresponding fo bit 3~0 respectively.
: ' @When all of OR4~ORI are opened between COM
terminal, Override is invalid (100%).

®VWhen this and COM are short-circuited, Lhis signal
is ON. And override data are read as 4 bit data,
and motion speed changes in real time.

@Motion speed can be get by next formula.

Motion speed = Internal speed command XQverride ratio.
However il speed after override is more than 120%
of motor rated speed, it is clamped at 120% of the
rated speed.

Associated @This signal can be converted lo other input signal

Parameter { by a parameter.

(P129~P135) @10 (Diagnosis display mode) ,currently selected

(P739) override ratio (10~150%) is displayed.

*marked signals are negative logic. And (%) marked signal logic can be changed
by a parameter.
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Signal
name

Sym-b
ol

Termi-n
at No

IO

Funclion

Resel

Associated
Parameter
{(P742)

RST

CNl-1

®@When this and COM are short-circuited (signal ON)
the detecting alarm is released and the alarm
output signal is iurned QFF.

@During this signal inputted, a motor is in torque
[ree, and Break release signal (BRK)and Servg
ready signal (RDY)are not outpuited. When this
signal is turned OFF, again, above signals are
putputted and the contrel relurns te normal
control condition .

@This signal is effective in all modes.

@This signal can be activated by a 20 msec. or
longer pulse signal.

@This signal can be also used as a-release signal
of emergency stop.

®Alarm reset can be conducted also by re-inputting
power to ihe controller.

‘@This signal can be converted to Power reset signal
by a parameter. : :

@%hen this is inputled, front panel dispiay
(RST] is lit.

(Caution] Alarm reset shall be made after removing
the cause.

Emergency
Stop

Associated
Parameter
(P11
(PT11)
(P712)

EMG#

CN1-371

@When this and COM are opened (signal ON), a motor
stops in accordance with the method and dece!.
{ime specified by parameiers.

At the time, Serve ready signal (RDY) is OFF.
®Afler a motor stops, and a parameter set {ime
passes, lhe molor becomes in lorque free and

Brake signal (BRK) is OFF.

@®To release Emergency stop, short~circuit Lhis
signal and COM and input Reset signal (RST).

®When this and COM are short-circuited, normal
operation can be made.

@This signal is effective in all modes.

@This signal can be activated by a 20 msec. or
longer pulse signal.

®then this and COM are opened, [ront panet display
[EMG] is lit and when Emergency stop is released,
the display is 1it OFF.

Servo ON

Associated
Parameter

(P704)

SON
()

CN1-35

@®%hen this and COM are shori-circuited (signal -
ON), power (ransistors are driven and power is

supplied to a motor.
@%hen this and COM are opened, the motor becomes
in torque Iree.

@When this and COM are opened in moior running,
the motor conducts [ree run stop. TR
@V¥hen this and COM are opened, Brake release

signal (BRK)and Serve ready signal (RDY) are mot
opulputted. .
@This signal is effective in all modes.

@®This signal elfective logic can be changed by a’
parameter. In the case, all the above described

conditions of short-circuit/release between COM
and are reversed.
®fhen this signal is inputted by elfective logic,

front panel display [SONI is 1it.

*marked signais are negative logic. And (#) marked signal logic can be changed

by a parameter .
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Signal Sym—| Termi-{ I 70O Funclion
name bol | nal No
Speed INH [ CNI-34 |1 - 5 | @When an external speed command is effeclive ip
Command - Speed control run, a motar runs at speed

Aralog | proportional lo lhe speed command Yoltage,

@At DCE10V input, a molor runs al rated speed.

Associated @By a parater, speed command voltage £6~100V
Parameter can be set to rated speed. ,

P1id) However, input veltage range is Max. + 10V,

(P125) @Based on GND lerminal, by positive voltage

(P127) input, a motor runs forward and by negative

(P128) voltage input it runs reverse direction.

(P143) @otor accel./decel. time can be sel respeclively

(P21 by parameters.

(P21L4) ®[n Torque control run, this signat functions

(P300) as an external speed limit,

Torque TQH {CNI-33 |1 - 6 | @W¥hen an exlernal torque command is elfective in
Command Torque control run, a motor outpuis torque
Analog proportional to the command voltage.
@At DCE10V input, the motor outputs 300% torque,
@Based on GND terminal by positive voltage
Associated input, a motor generates forward drive torque and |
Parameter by negative voltage input it generates reverse

(P126) drive torque.

(P300) ®Speed limit is made by external command INH.
Torque TL+ CNI-30 1 [ ~ 7 | @%hen Torque limit (TL) is inputted in Speed/
Limit Torque control run, a motor oulput is limited to
Command TL- | CNE-29 (1 - 7 lower value of torque limil command or
+, — paramefer torque limit.

Analog | @Forward drive torque is limited by TL+ command.
@Reverse drive torque is limited by TL- command.
Associated @Based on GND terminal, positive vollage is
Parameter inputted to both of TL+, TL-. Input range is
(P111) DC 0~+10V. And at DCH+IOV input, limit value of
(PL1D) any case is 300% torque.

*marked signals are negative logic. And (¥) marked signal logic can be changed
by a parameter .
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Signal Sym- i Termi- | T 70O Function
name bel | nal Nao
speed Gain | GSEL | — — — - L | ®@When this and COM terminals are short-circuited
Selection (stgnal ON), control is conducted with speed loop
gain setling, P116 ~ 119,
®ihen this and COM terminals are opened (signal OFF),
control is conducted wilh speed loop gain setting,
P18t ~ 104 or PI10O5 ~ P108§. _
Associaled (In this manual, since OFF stlatus of this signal
Parameter is described, uniess (GSEL signal ON)is mentioned,
P1O5~P108 please read as OFF status.)
P101~P104 ®This signal can be converted {o an external
P116~PI19 input signal.
(13D @This signal is effective in all modes.
(P739) @¥When this signal is inputled, a signal allocated |
to (SSIN) or (ORINY of (Diagnosis display mode)
becomes "1".
Forced BRON | ——— 1 I - 1 | @¥hen this and COM. terminals are short-circuited
brake (signal ON), brake reiease signal (BRK) is [orced
ON to be brake status.
{In this manval, OFF stalus of this srgnal is described.)
@®This signal can be converted to an exfernal
“input signal.
Associated @This signal is efiective in a!l modes.
Parameter ®%hen this signal is inputted, a signat allocaled
(P73T) {o (SSIM) or (ORIN) of {(Diagnosis display mode)
(P739) becomes "17.

*marked signals are negative logic. And {#) marked signal logic can be changed

by a parameter .
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Signal Sym- 1§ Termi-{ 1,70 Funetion
name bol nral No
Pulse FC CNI-69 1 T — 3 | @Inpul directicnal or 90° dil{erent phase
Train FC+ | CN1-57 Pulse train command. Both can applied to
Command Line driver method and Open collector method,
RC CNi-651 I — 3 | @In case of Line driver method, connect line
RC+ | CNI=63 driver output between FC—FC+ and RC—RC#.
@In case of Open colleclor methed, connecl +Y
(external power source for Open collector circuit)
to FC and RC, and individual Open colleclor output
to FC# and RC# respectively.
~@In case of 90° different phase Puise train command,
when Pulse train (B phase) between FC-FC or FC#
is 90° ahead of Pulse train (A phase) belween
RC-RC* or RC*, a motor rums forward, and when
50° behind, the motor runs reverse.
@®!In case of directional Pulse train command, whep
Pulse train is inputted to FC-FC* or FC*, a motor
runs forward, and when it is inputted to RC-RC#
or RC*, the motor runs reverse.
®in case of directional + Pulse train command,
input a directional signal to RC-RC# or RC#+ and
inpul a feed pulse to FC-FC* or FCs.
Logic of directional signals is as below.
Connecting metliod Forward 1 Keverse
agnd signal name command command
Line driver RC-RC# "LUT-TH -
Open collector RC# OV cpen | OV shori-
: circuit
@By the parameter MPulse train command phase
sequence selection J , a motor cam run reverse
by a farward Pulse train command. _
Assoclated @Tulse train command max. input frequency is as
Parameter below.
{(P300) Line driver method
{P601) 90° diflerent phase pulse : 250kpps
(P502) (4 times IMpps)
Directional pulse : 250kpps
Open collector method : 200kpps
@The pulse width shall be 2xs or more.
Encoder A A% | CN2 I —4 | @Feedback pulse signal input from an encoder on
Feedback B, B# a motor.
Pulse 1,1% @Inputs of two 90° different phase puise (A
phase, B phase) of Line driver output (261531
Associaled or equivalent) and marker signals (Z phase)®
Parameler : )
(Po01)
(POOD)

*marked signals are negative logic. And (#) marked signal logic can be changed

by a parameter .
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Signal Sym- | Termi- | [/0 Function
name bol | nal Mo
Alarm | ALM [ CNI-44 | O— 1 { @When an alarm occurs, a motor stops suddenly,
€] or conduct torque free step. (Depends on the
alarm)
@%hen an alarm occurs, this signal is oN (This
and COMI terminals are opened.) and simultaneously
Servo ready stgnal (RDY) is OFF.
[n case that a motor is in torque [ree, Brake
release signal (BRK) is OFF.
@At rormal condition, this signal is OFF.
(This and COM! terminals are short-circuiled.)
Associaled @An alarm is reset by Reset signal (RST) input or
Parapeter power re-input and at the time when Reset signal
(P115) is inputted, this signal is OFF.
(P715) @This signal is an open colleclor output isolated
lo the internal power source.
®@When this signal outputlted, the front pane]
display [ALM] is lit, and alarm contents are
shown in the display module.
Servo RDY | CN1-42 | O— 1 | @When the motor control is ready to function,
Ready this signal is ON. ‘
(This and COMI terminals are closed:)
®When an alarm occurs, Servo ON signal (SON) is
OFF and a motor is in torque free, this signal
is OFF. (This and COM! terminals are opened.)
@%hen an alarm occurs, If the alarm is reset by
Reset signal (RST) input or power re~input,
Associated this signal recovers.
Parameter @®During Reset signal (RST)is inputted, this
(PT16) signal is OFF and at the time when Reset signal

(RST) is OFF again, this signal is ON.

@then pover is inputted, due lo reset time of ihe
control internal power source, this signal output
will be delayed max. 5.0 seconds. And (he delay
time at Servo ON signal (SON) inputl is max. 20msec
and at Reset signal (RST) input it is max.

1. 0sec..

®The external power on and trouble treatment
sequence shall be considered above described
timing. .

@This signal is an open collector outpul isolated
to the internal power source. :

@Vhen this signal is outputled, lhe .Iront panel
display [RDY] is lit.

kmarked signals are negative logic. And (*¥) marked signal logic can be changed

by a parameter .
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Sienal
name

Sym~
bol

Termi-
nal Ne

[/0

Function

Warning

Associaled
Parameter
(P715)

¥NG
(%)

CNI-46

@I il is supposed to detect an error and stop a
motor when current control is continued, this
signal is ON as a warning signal.

(This and COMI terminals are clgsed.)

@F%hen this signal is outpulted, running status
does not change. :

OFhen it is confirmed that the abnormal cause
will not occur, this signal is OFF.

(This and COMI terminals are opened.)

@This signal is outputied by the [ollowing

warnings.

@ Over load warning

@ Devialion abnormal warning

@ Main power low voltage warning

Contents can be referred to Tab. 9 — 3 ¥arning
listy.

@®This signal is an open collector ouiput isclated
io the internal power source.

®t%hen this signal js oulputted, the fronl panel
display [®NG] is Lit, and alarm contents are
‘shown in the display module.

[n Speed/
Torque
Limit

Associated

Parameter
P127)
{(P128)

LIM

CN[-48

@®In Torque control run, when motor speed goes
into the limit range, this signal is ON (This
and COM1 terminals are closed.) and when out of
the range, this signal is OFF (This and COMI
terminals are opened.). '

@®In any Run mode other than Torque control run,
when motor {orque goes into the limit range,
this signal is ON. (This and COMI terminals are
closed.) and when out of the range, this signal
is OFF. (This and COMl terminals are opened.)

®This signal is an open collector output isolated
to fhe internal power sourcge.

@Vhen this signal is outputted, the [ront panel
display [LIM] is 1it.

Speed Zero

Associated
Parameter
(P702)

\YA

CNI-50

@®In all modes, when motor speed is lower thaf
the parameter (P702) lSpeed zero ramge) , this
signal is ON. (This and COMI terminals are
closed.) and when out of the range, this signal
Is OFF. (This and COM! terminals are opened.)

@This signal is an open collector output isolated
to the internal power source.

@ihen this signal is outputied,

lhe front panel
display [S2] is 1it. '

kmarked signals are negalive logic. Ard (#) marked signal logic can be changed

Dy a parameter .
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Signai Sym- | Termi- | 1/0 Function
name bol | nal Mo
Posilion- | PN NI-52 1 O—2 | @®In Pulse train run, when deviation counler is in
ing '  ihe parameter (P202) lPositioning complete
Complele range) , this signal is ON. (This and COM]
terminals are closed.)

®In Pulse train run, during deviation counter

value is salislying above conditions, this
Associated signal is ON.
Parameter @®This signal is also OFF at any condition of
(P202) Emergency stop,.Servo OFF, and Reset signal
input.

@®This signal is an open colleclor output jsolaled
to the internal power source. :

®%hen this signal is outputied, the front panel
display [PN] is !ii.

Brake BRK j CNI-54 | O— 2 | @Design an external sequence to release a molor
Release brake when this signal is ON. (This and COMI
terminals are closed.) .

@This signal is OFF in motor torque [ree.
condition, when Alarm, Emergency sStop, or Servo
occurs and when Reset signal is inputted.

(This and COMl terminals are opened.)

®This signal is compulsory OFF by Forced brake
ON signal (BRON).

@Time when this signal is OFF alier a motor becomes

Associated torque free can be set by a parameter.
Parameter @®This signal is an open collector cutput isolated
(P734). lo the internal power source.

@When this signal is outputted, the front panel .

display [BRK] is 1it.
Encoder EA . | CNI-17 | O~ 3 | @Encoder feedback pulse input (CN2) is divided to
Pulse EAs | CN1-19 I/N (N=1~32) by the parameter (P004) fEncoder
Qutput pulse outpuf deviation ratio) set, and outputled.
EB CN1-21 @Regardless to the division value set, Marker
EB+ { CN1-23  signal is outputted | pulse per encoder
- revolution. (Also, pulse widih is retained.)
Associated | E¥ CNi-22 @0uiputs are two 90° diflerent phase signals of
Parameter | EM# | CNI-24 “Line driver output (26LS31 or equivalent) and
(PO04) Marker signal. Be sure o interface wilh Line

receiver. {(26LS32 or equivalent)

*marked signals are negative logic. And (%) marked signal logic can be changed

by a parameter .
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Parameter
(P602)
(F608)

Associated

Signal Sym- | Termi- | 1/0 Funclion
name pol | nal No
Monitar o | P1-3 | O— 4 @Analog monitor ouiputs Lo confirm the controller
and a motor running status.
MON1 | P1- 2 @ INHO terminal outpuls Speed command vollage
(INH). MON1 and MONZ terminals can be allocated
MON2 | P1- 1 {o monitor outputs by parameters (P700, P701)
MMonitor 1, 2 selection) as below.
GND |Pl1- 4 @DSpeed commard, @Speed feedback, @Torque
command, @Exiernal+Torque Limit, GExternal —
Torque limit, _ _
@®Position deviation | (Range: +255 pulses)
PR (DPosition deviation 2 (Range : +4080 pulses)
Associated ®NC speed ouiput
Parameler @Monitor voltage can be referred to 6-2-2
(p700) FAnalog monitor).
(P701) @0utput impedance is 1KQ.
Serial R 1 O-1 | @By connecting an external unit or optiocn unit,
Communi- Sserial communication (RS-422A can be conductied.
cation @Comnunication condition can be selected by a
parameter.
Associated
Parameler
{(P500~599)
Pulse 71 1 0O-1 | @This is connected 10 NCS-F1/FS or other NPS-FI/FS
Train and transmits / receives pulse train data.
Communi- @then Pulse train is transmitied, this selects
cation pulse train data to be transmitted by a parameter.

@Vhen Receipt is selected by & parameler, Pulse
train rup can be conducted by received Pulse
{rain data. '

s« marked signals are negative logic.

by a parameter .

and (%) marked signal logic can be changed

R




3—4-2

Input / Guiput Inierface
Input / Oulpul signal type and equivalen! circuit is listed as helow.

fnput / Dutput signal

lype can be referred (o I/0 terminal and circuit column of 3-4-1 Fnput/output signal list; .

Circuit No.

Electric specificalion Circuit
---------------- Isolation type Photo coupler [ ]
[—1 Voltage range DC10.2~26.4V | t+v= Controlter
Ripple rate | 5 % or less | Rk AR LR 2 "
Associaled Rated input curr-{ 2.5mA~DCl2V +v _j® contact 25ociated
signal ent (/ Ipoinl ) | 5. OmA/DC24Y h 3 e
---------------- ' b contact! )
— Q-
PC Input resislance | Aboul 4.7k Q
EMG* Input filter About 1.5 ms
FOT= lime consianl
ROT * Use micro current open/ciose relay or open collecior transisior for contact.
SON,{*) Signats without “*” mark at the right end are positive fogic.
R5T, CLR | When a contact is closed, it is defined ON and opened, defined QFF,
DR Signals with "*” mark at the right end are negalive logic.
TL When a conlact is opened, it is defined ON and closed, delined OFF
SS1~58S53 ) Signals with-* (%) " mark at the right end can be changed those signal
OR1~0OR4 | logic by parameters.
MD1, MD2
CIH (%)
Circuit No. E | Isolation meihod Pholo coupler isolation -
---------------- I | Min.in.pulse width 1us
[—3 e | Inpul method Line driver melkod Open collecior method
¢. | Max.inp. frequency 250kpps 200kpps
Associated 3 26L331 or equivalent | —  ~——ZT°C
signal p | Line driver tarnsi| =  ————-— 0.9 ¥V or less
---------------- e {-stor saluration V —_————

FC, FC#* ¢. | Voltage range DC4.75~28.4V
RC, RC=* Rated inp. current About 10mA . 1point
(.: L]l External PoWer  CNI
i L f supply ¢ ‘1 1 'E" FQ g :
r I I
¢ Posr Fosingy speedi fs7 F & *iHigh spesd}
u DTN s ' Toorer |
i ‘ ; ; ;isolationé ;isolationg

s L lismed
LTS :TI'. e F G I I N R PVt SOUTRSTNY:
Controller . _Gontreller
(Cable tength 3a or less) (Cable length 1.5m or lless)
[Line driver method] [Open collector method]
¥In some ease, it is better to conmect Pulse train command output side and
controiler GND. L e
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Circuit No. S | When a molor )
---------------- p | runs lorward, -
[ —4 e B phase leads |4 phase————J \ 1____J L____ —
c. | A phase. ' __J_A_Ffli__f'J__Lﬁ___f__ L= T4
Associ.signal B phase S At==xT.8
________________ R e e
Encoder
Feedback C - _ + -
Pulse 1 put i l {—‘-.:‘-i"'---l-z'sl rhPositive polarity Sigl Sigl
r Vol Vo b Aphst A A%
. P b Negative o 261532
A, Ax c : /\ “ Dl potarity n[j Bphal| B |B*
B, B* I L 5T o Lphs[ Z [Z %
Z, Z% i ____J_—I—{r!— Controller
{ Connactor - F& fixture' ~
Encoder feedback pulse shall be Line driver gutpul
(261531 or equivalent).
Circuit No. Electric specification
---------------- Voltage range [ DC -10~10V
-5 Use twisl-pair shield cable and Gontroller
be sure lo connect it to shield
Associ. signal || connection terminal (FG).
INH
Circuit Ne Eleciric specification Circuil
---------------- Yoltage range [ DC -10~10V .
I~86 Use twist-pair shield cable and TZ.L £a Gontrotier
be -sure (o connect it to shield (e s

connection terminal (FG).

Targque com
0~k 1 ovf

and __

Ay 3346TaH

[

TQH W e
Cireuit No. Eleciriec specification Circuit
---------------- Vollage range JDC O0~10V N
I—7 Use twist-pair shield cable and o o Gontrotler

be sure to connect il to shield
connection terminal (FG).

Torque fimit

command

e=~10V
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Circuit No.

Eleciric specilicalion

"

Signals wilhout "*” mark at the righl end

Isolat. melhod

Photo coupler

are positive logic. 11 is ON when this

0-—-1 Max. load V DC30V and COM! terminais are closed. Signals
Max. load I 50mA/1 point wilth ™ (%) " mark al the right end can be
Associaled Leakage curre, | 0.ImA or less changed those signal logic by paramelers.
signal Saluration 1.OV or less COMI terminal is isolaled Lo circuit No.
vol lage ' 0O-2, COM terminal.
RDY c o
ALM (%) i Controller ﬁi:c]iated
T or
C +v dark eurrent +v
u ’.".BSI$T.D).’ T
i o 40
i In case of applying an inductive load as a refay, etc., be sure to
insert a diode in parallel with the !oad. In case of applying a lamp Io
ad, inserl a dark current resistor io keep the current ( including
inrush current ) lower than rated current.
Cireuit No. Eleciric specification Signals without “*" mark al the right end
---------------- Isolat. method | Pholo coupler and COM! terminals are closed. Signals
0-—-2 Max. load Y DC30V with * (%) " mark at the right end can be
Max. Load I 50mA / Ipoint changed those signal logic by parameters.
Associated Leakage curre. | 0. ImA or less | COMI terminal is isolated to cireuit No.
signal Saturation 1.0V or less O-1, COM terminatl,
---------------- voltage '
WNG (%) C - o
SZ i Controller Aesdociated '
PN ¢ | o r _
LIM ¢ - P 2Y derfqurrene LTV
BRK u éCOM T T
i _ s 36,38
{ In case of applying an inductive load as a relay, etc., be sure to
inseri ‘a diede in parallel wilh the load. In case of applying a lamp lo
ad, insert a dark current resistor to keep the current ( including
inrush current ) lower than rated curregt.
.Eii??ff-??:---- ? EA BB B;Eéc"?Pi]_'-‘—__"]?'
S > 1|
T ¢ B, v, B Y11 T
s, st e
Controller gg
Encoder i ,
Pulse Qutput T
' ™~ .
EA Since Line driver is used for output (26L831 or equivalent}, please
EA* interface with Line receiver (261532 or equivalent),
EB Apply 330 (1/2W or more) terminating resistor to Receiver side.
EB * When a motor runs CCY, B phase is outpuited ahead of A phase.
EM Phase relation between A phase and B phase is always same as motor running
EM#* direction and is not affected by direclion set parameler.
~ ’ -

For Max. 2 seconds, outpu! is unslahle afler power is turned ON,
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Circuit No. £
________________ ) +15V  Gontroller
i P
0O—4 r
. 1KQ
Associ.signal u
""""""""""" i Dpe;‘g}junﬂ
Analog l e 'er~15v
Monitor
INHO
MON1 In case of using a longer cabie lhan | m, please use twistl-pair shield
MON 2 cable and connect the shield tg the conirolier ground terminal (E),
Circuit No. C oo
________________ 1 2 \;| |Yl \l
10-1 r IRl | 1 ro .
Wass> Ly Aimgl 00 o l'b
33og D {B) =y . Vo
Associ. signal © PO . .
________________ i RO 1 1] RN
. MDAl S v Vo '
Serial ! ; 1
communication b ROE 12 1 s b 5
RO®y 11 ¢ F N
-~ ~ "5"'} Gy oF T Y .
TXD(W : ! o
TXD(@®) s . R L " &
RXD () 7 o e W lra
R XD (B) Controller Lﬁ'{l}—r _ S Externa) unit
RLR (A) Connestor - FG fixture
\ y 3
Comwmunication melhod is RS—4 2 2A.
A terminaling resistor shall be connecled between RLR (A) and RXD (A)
terminals to the end controller internally. And also, please connec t
lerminating resistors to external unils.
Circuit No. C
""""""""""" i KQ
10~2 r e —
c |
Associ. signal |[u ‘_@i_
................ i _
Pulse train i Jj X0 751768
communication Ko
-tE-l -
DT = ’:__
DT+ -
CK o
CK * ®Q 751768
coatrolier
Communicalion melhod is RS-485.
A terminal resislor shall be connecled to the commenicalion end controller,
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3 —5 Exiernal Ceanecting Diagranm

To Servn UFF.-H,
NFB Controller
/—.a M | 1or single ] Blower
= ) phase AC pewer
——6-‘\0— { for blower
g fs
—a © i — Al
ACZ00/720V o 1 Molur
ACA00/ 440Y v
50/60Hz2
MC Class 3 gruonding ?
—! CN2 -Conaectior * FG meral fixture
Aberoasiat FG
o
N OFF  Notor ROAFPECallee 19 £ |
ZO—Qi—- ' rﬁ—
4 : il
Suzge killer
|
Reacter lermipal L1
doo- 0 aplian L2 2 \J
1 [}
L] [
Power regensralion Yerainal oN [ kol
]
ootlan 8 7 _&L | g ! A
B N
sz 8 B H
¢ Regenerative resisior B L t
[Pulse train coamand] {Reler to note 11.) ¢ -8 — b Encoder
Y Y
ATWIvAE A et —h A L PG
BRSO 7| o7 | 14 - PO PR Y WY K18 ¢
t 1 . 1
Fos — = Fer— . 57 ' ) T
m: i “C‘_‘m' " 63 o N
1 rr 1
RCe T RGa— &2 o ’) .
1 ] v ! L i vy
GND \.l..__-\.; S~ GNO— J &—32 17 g THM [ R O _From nator thermistor
. T T
\ GND Vo l\ / e *Altacheent erthed depend on type
[Control inpui signal] - R A 18 L \ s
1 1
AY(F12-24Y) L) v ¥ doler
62 | Meeenamano
—L-—-UV e I T Thermostat
T ' t 54
5 P cNI gy .r‘|
o L T
RST 1S "y ' s e ||" ".. EA T Tz
. i N . ] (]
FOT* t—areiy P 19_Q_._‘_._}' Lt gas 7o power ONJOFF circuft
DR 55 ] NI S 'y '
7 N 21 =8 LX) it €a
ROTA a0t ) ~ 1 /\ lk' i
Ft v
TL t—518 o T S5 23 -5 E@ 4+
N I: 1: [ I
4 1 1
FC t—eed - = B—7 22 5 - = EM
MD2 5 o— L L9 1y /\_Il
i b ! 24 -5 + . EM*
MD1 $¢m—a3D : e 01 1 :v t
1 ¥ I 11
CIH [#) 5 o l: 4:4—13 28-%& lu [ GND
3 H FG A\ . )
cLR | ——S-1s 58 Y [emceser pulse ouipul
553 fmo o L 81 6 R ] il
3 1 ¥ :
582 - g1 8
be ] [ g -
ss1 Lt - Ir
SON () r T—8—35
1
EMG* taio— ! 931 18 MON2Z
OR4 e T Q40 7 - MON 1
L ! v !
QORI 5 :‘ ;—‘—’&—51 3 INHO
oR2 T e a5 3 P GND
or1 L5 LI - =55
[ W
§ 8
68 »
tod
H1 Radiator aver heat warning !
H2 {Reler to note 10}
Al Radiatar coeling fan fajbure
A2 (Refer to note 10.}

[Fig.3-14a] NPS-FIM/H#-### External Connecting Diagram
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[Control outpul signall

lSc(iaI comounication (RS&!?2A)1

+v({+taov or ieszs) A}
_________ . o 2 S —
T2 f? ﬁ 152 & (cow} ™A 1 -8 '
o i 3 8 {Cow) RLT(B) 1 0 —%— M
WNG“)——ﬁgﬁﬁ ! e mom 8 -8,
LM @Uii '::r -4 8 TX0(8; 9 9 EE
. g@ L R RID( 4 & T
1 1 - RID(A} s ::
o Ei?]:: T RLR(H) 3:21:] H
BRK @J :1' :: Sr-5 4 RAD(B) 1 2 S~ ::
L X ; R0(B) 11 - = =
csyY T8 11 [
. GHD 14— — GNO
| ' [ W]
ROY ﬂﬁg%r— - H—&—42 Fa
[N . 11 .
(+3ov u’:L:A::)s) L‘@_}:: . 5 S Lonnector - FG metal [ixiure
8~ 4 0 (coxt)
—— ov' Y S \ '
12 [ Pulsc train comnunication (R5-4R3;
[ P n
SO | W—
OT*1,5 ~& ™ ™
[analox conrand] A n CK 43 8— ;: f\ f\ E;
TL- :: /1‘ A :1‘_5)_29 CK* 1,1 -3 ." :‘:
GHD — \ S 27 FGﬁ;rf__J ___________
Lo 3 I a '
Z:: :ul N !.: S_' : ~ {Comneclor - FC metal Tixiure *
avo—I S
14 ] i} ty 33
S W AT b
L S ! 56 (F8)
[

Mote L. :

Note 2. :

Note 3. :

Note 4.

Note 5.

NPS—FIM.“H

Please provide specified voltage and current
for the conirol input signal power source.
COM ol CNU connector is common 1o Lhe
control outpat signals ( except Servo
ready,Alarm, and Encoder marker }.

COM of CNZ comnector is compon to Servo
ready, and Alarm.

GND is commen to conltrol power source
( #5¥ ) in the controller.COM of CNI is
isclated 1o COMI.

Since [COM of CNL, COM1} are isolated lo
GND, please do not put them in common
cables and bundies.

: <Serial communication>>
Please connect the internal terminating
resistor to end controlier as above
described.

{ Connection between 3pin and 5pin of
cannector Ii is for uwsing the
terminating resistor. )}

:Dedicated encoder cables can be

apiionally available.

[Fig.3-14b] NPS-FIM/H#-#+¢
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Note 6.

Note 7.
Note 8. :
Nole 9.

Note L0,

Note I1. ;

Note [1.:

:Status of a switch connected #jth a

contral inpul signal indicates OFF
condition of each input signal.
However, signals with " (%) mark at the
right end can be changed those signal
fogic by parameters.

:Motor and encoder conmpection can be

referred to individual motor manual.

Pins without description in this diagran
are NC.

Connect all shields of CN! connector to 56
and §8 pins (FG)}. aliogeiher.

tterminal blocks HI, H2Z and A1, kzlate

only [or large capacity motors (NPS-FIH#
-553 or larger ) For {urther information
please refer to CHAPTER 9 TPROTECTIVE
FUNCTION; . '
NPS-FiM* 41 and 402 are nol equipped with
lerminal boxes r, s, LI, L2, and DY. -
Motor types NA series and NALOO-20F, 40F, 75F
are net equipped with a blower.

External Connecting Diagram



NFB

TN MC

Conlroller

HATZ0-122/182/242

l

o

P
[ a—

Fa-y

.
b
> —

}

}

ACZ00/220Y

S0/80H7z2

kAT20-
372/552/752

111/153/223
Motor

£ u

L

Class 1 meundinz

Surge killer

Resclor Lermingl
opiion
.
Power regeneration terminal
sption

[Pulse train comnand]

fraenerallye resisiar
(Fefer 30 note tt,)

N i

, z [ 1
. -mmae, YV a 11 5 U | P
+5~z4v-—-m LA > £e 1 1L ::l\ 0
FCx 17 T Feort bt g 57 - i T Encodes
::lul:: &— RC :':" !:E ®-65 . V! " NAT20-
rgs — W o roetp | NP . o 1 372/552/752 HAT20-
11 31 ND 11 11 t 1
GNB == 7S NP ea : v e Mnsen 122/182/242/402
| 1 1
- - K ' i |:
[Comitel inpul sigmatl] (y=~vmee---- i ’ 't . Butor
+V(+ 12 ~24aV) 1) 1" 62 | W
J T [ Thersostat
Tov " ::LQ—G“ GMY L ___..
asThss )i 1t . 7_& N L €A HAT20-
forel aia! . ' o o ThoT2 112/552/752
o :‘i—@— 19 ! ' EA+ To power ON/OFF
oRi-a"s ~ 83 21— e P tircuit 111/153/223
AQT» aroto o S i i 8
PC Tl F——7 22 -8 ) . EM
MD2r—= T 8- 24—@—:—:—/\*/\—;~I—>Ems'
MD 1 ot g1 : i i
CoH (s) | 5 :: :l’ S—13 ZS—GFG ;I l' GND
1t ' e s ge_mfS Sy o ______L )
t Hos
$5345 - — 1915 589 o
552 Cp W 18 :
—t [ [
o et s I
SON () TT r—8—~35
EMG*a o e =37 ) - MON2
on ezl Heteo 2w woxt
—r, 1 )
0R3+-5 T r—R5 3 w5 FNHO
—t ! [
oRr? s r—tG—5 3
N HH 15 = GND
or1 g L~ TS5 5 .
LV S / (-
66
58
e

(Fig. 3-15a]

N ——
Theransias Foron 2 ...~ Connector
oON RERENETAL v
Yotar VST 19 g-EE8 |
—

2

NPS-FSM#—4%4

o FG 3 S
I E— F@b —
1 EPS lﬂ """"""
1 11
4 kRS E:. L ! F “@
. GND 1 I
11 ‘Q‘I:l 3
GND ! l
L2 2 & :'
1
DN ::
81 [ L)
1
PRNNL |:“ ,
8z
B i
9,_@; [ |
rogtr

Exlernal Connecting Diagram
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Control oulpul signai}

CN]IL-___-—-----‘H___;-lﬁJ1

[Scrial comaunication (RS-4124)

+¥{+30V or less) [ D )
T 2 S —— R
oy (37T Il
T =i - T3 5 (tow) oM v —8— : : : :
'y Ve [‘@—33(“‘” ATE 10— ) o
WNG‘”L[_@_) o oS d Hom -8 ) e
LM @:: 843 TAB(B) s - =
Ln-—T" 1 RXD (A) S Ly I
sz CR L1 Lt 850 4 1 1
¥ T - i ¥
PN C Rirr TT
_“*"’[Q].. o BRI 3 ;! ¥
BRK—@J Lot . RO@) 12 @ 1 i
VL. L RAD(BY 1 1 —& - L
sy 79— 11 ]
GHD 14— - GND
[ I L S W
RDY - H—8-4 2 Fa
] 1 . e
ALMO - o84 :Connectar « F§ metal lixture
(+30V,0.r.lecxss) AL IL
‘l' i' -4 0 (COMI)
= ov [
42 ] Putse Irain communication (R5-483)
(-~ --=- e
DT L&~ —h At
DT * 15§ —&‘:—:—}\———,\—;—:‘
ARRERREE \ L
o, ! Ckw a1 o I\ A
-_ 1 4 » T T
Th T W "
GNO L - 27 FG-i_J:.—r'
TL+ : : A Il : : -~ 30 : o n
eND ,lg AN\ “{Connector - FG metal [ixture
R 4
tNH .ﬂ__‘--—_*__—?:' Q" 34
GND ! : ,\_f\ 1 : 5 3
i) (I
TQH L “ ,.‘\ hiolig 93
GND |1 [ 31 .
V. ! 6 & (FG)
68 (F6)
NPS—FSM
Note 1. : Please provide specified voltage and curren? Mote 5. :Dedicated encoder cables can_ be
for the control input signal power source. optionally available.
fote 2. : COM of CN1 connectar is common to the Note §. :Status of a switch connecled with a
centrol output signals ( excepi Servo contsol inpui signal indicates OFF .
ready, Alars, and Encoder marker ). condition of each input signal.
COM of CN2 comnector is common to Serva However, signals vith " (%) mark at the
ready, and Alarm. right end can be changed those signal
GND is common to conirol power source logic by parameiers.
{ +5Y¥ ) in the controller.COM of CNI is Note 7. : Motor and encoder connection can be
“isclated 10 COMI. referred to individual moter wanval.
Nate 3. :Since {[COM of CNI, COMI] are isolated to Mote 8 :Pins without description in this difgram
GND, please do net put them in common are RC,
cables and bundles. ' Note 9. : Conmect all shields of €Nl conunector to 6§
Note 4. : <Serial communication> and 68 pins (FG), altogether.
Please comnect the internal terminating  Note 10, : NPS-FIM#%127~407 are not. equipped with
resistor to end controlter as above terminal boxes r, s, LI, L2,and DN.
described.
( Connection between 3pin and 5pin of
connector JI is for using the
terzinaling resistor. )
[Fig.3-15b] NPS-FSM#-%## External Connecting Diagram

3-34



3—6 Connecter Pin Location, Signal Name

3 — 6~ 1Conlrol Input / Qutput Connector (CN1)

No. Symbo | Signal name No. Symbol Signal name
1 RST Resei 35 |SON (%) tServo 0N
2 FOT=* Forward over travel e ICOM OQuiput signal common
3 DR Start 37 |[EMG* Emergency stop
4 ROT# Reves over {ravel 38 [COM Qutput signal common
5 TL Torque limit 39 {PST Not used (reserved)
6 PS8 Not used {reserved) . 40 [COM1 Out. sgnl cumnl (ALM, RDY)
7 PC Remote / Local 41 |HLD Nol used (reserved)
"8 |PS7 Not used (reserved) 42 |IRDY Servo ready oulput
9 [MD2 Mode select 2 43 |ZL S Nol used (reserved)
10 |PSE Noi used (reserved) 44 JALM () |Alaro output
11 [MD1 Mode setect | 45 [NC Not used (reserved)
12:|PS5 Noi used (reserved) 46 |[WNG (%) |Warning oulpul
13 |CIH (%) [Cmund pulse inp. inhibit| 47 |TRG Nol used (reserved)
14 |[PS4 Not used {reserved) 48 ILIM In Spd/trq limit output
15 [CLR Deviation clear 49 jOR4 Speed override 4
16 {SS3 Speed select 3 50 |SZ Speed zero output
17 |EA Encdr pls A phs oul. (D] 51 |OR3 Speed override 3
18 {5852 Speed select 2 52 |PN Posilioning complele opul.
19 [EA* Encdr pls A phs out. ()| 53 |[OR 2 Speed override 2
20 |S§551 Speed select | 54 IBRK Brake release outpul
21 |EB Encdr pls B phs out, ()| 55 [OR 1 - |Speed override 1
22 IEM Encdr marker output (+) 58 |PRF Not used (reserved)
23 {EB=% Encdr pls B phs out. ()| 57 |FC % Forward pls trn cmmnd (-
24 |[EM=*® Encdr marker output (-) [ 58 |NC Not used (reserved)
25 |INC Nol used (reserved) 59 |FC Forward pls irn emnnd ()
286 |NC Nol used (reserved) 60 |NC Nol used (reserved)
27 |GND fnlral cnlr] pwr cmmn 61 |[NC Nol used (reserved)
28 |GND falrnl cntri pwr comn 82 |V+ Extral pwr (DCH12~+424V)
29 |TL - Reverse lrg linit comnd §} 6 3 [RC % Reverse pls trn comd (~)
30 |TL+ Forward trq limil cmmn 64 |V Extrnl pwr (DCH12~1+24V)
31 IGND Intrnl cnirl pwr cmmn 65 [RC Reverse pls trn cmomd (4)
32 |IGND Imtral cnirl pwr cmmn 66 |FG Frame ground
33 |TQH Torque command 67 [NC Nol used (reserved))
34 |INH Speed command 68 |FG Frame ground

* marked signals are negalive logic. Signals with (%) mark can be changed those logic
by parameters. Noie) Do not connect pins with "NC" description.

Beluw figure is the layout of the unit connector viewed {rom connecling side.

[34]33|3z|31[30|29I28[27|25|25|24|23[zz|21|20|19[1a|17|1a|15|14[13l12]nlw[ [s]7]6]s]4 [ [2]1]

GBI G'J‘l 66|65| B4| 63| 62I6| I60|59 [58

34_ 1= - _ 2
33__"uvuvuuuuuuuuuuuuu‘,,_,1
N AR AR AAAAAAAAANI I
NN NN NANNAAANANANAANAAA AT
67 = —=1 35

Betow [igure is lhe layout of thke cable connector viewed from soldering iérminal side.
Applied conneclor  recepiacle : DX10A-68S

Cable connector / Plug :DX40-68P  Shel! : DX-68-CV1 (Hirose Electric product)

[Tab. 3—3] Cennector CN 1 Pin Localion
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3—6—2 Encoder feedback pulse input connector (CN 2)

NO. Symbo| Signal name No. | Symbel Signal nane
1 GND Encoder power common’- 1117 Encoder mrkr signl in(4) |
2 GND " 12 Z ok ” {=)
3 EPS Encoder power (4+ 5 V) 13| NC Nol used (reserved))
4 EPS5 ” 14 I NC Nol used (reserved))
5 | SD ABS position data (4) 15 |NC Not used (reserved))
6 | SDx* " (-) 16 | NC Nol used (reserved))
7 1A Encoder pls Aphs in. () | 1 7 | THM Thermistor input
g [A=x ” )| 18 I GND Thermistor inpui common
‘9 | B Encoder pls Bphs in. (1) [ 19 | FG Shield earth
10| B = " (<} 20| FG "

* marked signals are negalive logic.
Note) Do not connecl pins with "NC" descriplion.
Below figure is lhe layout of the unit conneclor viewed from connecting side.

: A,20191817161514131211'_

Below [figure is the layoul of the cable connector viewed [rom soldering lerminal side.

10~ 2

BN =1
g\uvuuuéﬂ_____T

20—

19—

12

T~ 1 1

_ﬂﬁf\ﬁf‘\f\_%_

Applied corneclor : receplacle /10220—-52A27TL (3y product)
Applied cable connector : solderingplug /10120—~3000VE
: Case (shell )10320—-52A0~-008

[Tab. 3 —4]  Connector CN 2 Pin Location
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3—6—23 Serial communicaticn conneclor (J 1)

No. Symbaol 3ignal name No. | Svymbol Signal name
1 TXD{A) |Trans.data (pair TXD@)) | 8 [ TXD® | Trans. dala (pair TXD(A))
2 | TXDW " 9 | TXD® "
3 RERC(A) |Rcipt line term. resist. | 1O | RL T (B | Trans. line lerm. resist.
4 | RXD(A) |Rcipt data (pair RKDWY [ 1 1 | RXD®) Reipt data (pair RXD(B))
5 RXD () ” 12 | RXDB®) n
6 —_ Not used (reserved)) 13 e Nol used (reserved))
7 C5V Intnt cntri power +5V 14 GND Intnl cntri power emmn

Applied connector :
Applied cable conpector -

receplacle /10214—-52A2JFL (3 product)
soldering plug /10114—3000VE
:Case (shell)/10314—-52A0~008

Below [igure is the layout ol the unit connector viewed from connecling side.

O

14(13/12{11

5]

2

7-'““---4_&

14 1

B SVIEVEEY o

[sasasn)
13 77

. N o N a N a

L —— 1

T 9

—— g

O

Below [igure is the layout of Lhe cable conneclor viewed from soldering terminal side.

[Tab. 3—5]

3—6—4 Analog monitor connector (P 1)

Connecler J 1 Pinm Locatien

No. Syubol Signal name . Symbol Signal nare
1 MON?2 Analog monitor outpui 3 INHO Speed command voltage
signal 1 outpul
2 MON1 Analog moniior outpul 4 GND Inlernal coatrol power
signal 2 commen

Applied conneclor :
Appiied cable connector

receptacle

A1L—-—4P~S3FP2
(Compressive type’) /I L—-45~53L

(JAE product))

- Below [igure is the [ayoul of the unit conneclor viewed [rom connecting side. * ¢

1 | 4
1 2 173 4
MONZ | MONL | INHO | GND
[Tab. 3 —6] Connecior P 1 Pin Location
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3—6—5 Pulse trzin communication connector (J 2)

No. Symbol Stgnal name No. Symhol Signal name

1 DT * Data signal (-) 5 DT * Dala signat (-)
2 DT " {+) §] DT " (+)
3 CK * Clock signal (=) 7 CK* Clock signal (-)
4 CK ” (+) 8 CK ” ()

*1

Applied coanector '
Mating cable side connector

receplacle /DUSB-ARB-TIL1A(D2) (DDK product)
: plug harness/DUSB-HAA23-FA % % (DDK product)

Below [igure is the layou! of the unit comnector viewed [rom connecling side.

Printed circuit board

* 2 Please use our optional conneclor for the lerminal end resisltor.

iTab. 3 —17]
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CHAPTER 4 SETTING and DISPLAY

4—1 LCD Module Operation

4—1-—1 LCD modufe seciional furction

Each Parameler and data can be sel by key input of the front panel LCD module.
Since parameters deeply influence machine system and sysiem performance

pay special attention o

[1] LCD module oultook

sel them.

e R E LR L L E LR Title diéplay column

_____ L. mmmmmemememee---eooo Mark display column
!

1

" Data display
secliion

NINIRIEN

DDDDDDDDD <--- Setting display column

Signal display

. section

SON PC  FOT  ROT  EMG
MDZ MBI DR/FJ TL/RJ ZLS
RST PST HLD TRG MK

BRE CLR CIH PRF. PN
RDY ALM WNG LIM S5 Z )

ST : :
a‘ Y N ENTL. ... Operation key

(Fig.

[ 2] Each display section con

4—1] L CD Module Quilook

tents

Display section

Display contents

column
Data

Titie display Displays object item title (name, No.) or

message of protective functlon {(ALM/WNG/ERR)
when they occur.

display | Mark display
column
section

Displays a mark, etc. of object item dala.
No display : Positive direct data
f—1 display : Negative direct data

Setting valu
display colu

g Displays object item data (Set va[ue/Sta{us/
mn Diagnosis resulis, Alarm name, eic.)

Signal display
section

Displays 1/0 signal status.

When a signal inputied or outputted, object
letters are lit. Refer to 6-2 IDisplay and
Monitor famction) for further information.

[Tab. 4 — 11 Each Display Section Contents

A_.4_1_.

please




[ 3] Each operation key functicn

Key" Function
At item select Displays next item.
| At data set [ncreases data No. (0~9) and switches marks ¢, ~-) |
At menu data, displays nex! menu.
_ At ilem select Displays back item.
_
At data set Decreases data No. (0~9) and switches marks 5L =) .
At menu data, displays back menu.
Al item select Displays first item of next object mode.
Al data set Selecis number of digits of data set
Al power ON Elimination of Alarm history
fexi) A; item select Moves to data setting status of object item:
At data set Registers displayed data (all digits) és new dala.
At power ON Initializes all memorized data.
*Refer to the bhelow caution.
At data set Aboris data selting. (Data are not re-written, and
preset data are retained.)
Fixed CPU is reset when these keys are pushed simultaneousiy
(a} ' for 3 seconds.
[ Caution ]
(DIn case of NPS-FS type, since CPU resei causes
(Encoder failure), this can not be used.
@In Self-diagnosis and HALT, this can not be accepted.
[Tab. 4 — 2] Each Operation Key Functijon
[Caution]

[T fand¥lare simultaneously pressed when unit power is turned 0N, all the memorized
~data (parameter elc.) are initialized.

And at the time, the below is displaved in LCD data display section.

_—

INIT DATA

Qur optional Data edit soltware can be wsed for data back up by a personal computer.

—_ 4,2 —



4—-1—-2

L CD Module Operation Procedure

Flow charls of display & key operatiof and data setling are as follows.

[ Power ON, Reset |

NO

Sec. 4-1
Stalus display STOO STO 1 ST11
mode Motor Carrent Peak
{ST0O) speed position torque
= £ =
II
Sec. 4-2 ,
Diagnosis TYPE MODE | SOFT
display mode Driver Remote/ VER Soft.
(TYPE) {ype local version
&) &

Sec.

Operaiion mode Operation ITEM NO. Key
selection input | operation
{ITEM) 1403, 1103, 2000.. .. [ No. input

1003 o

Tab. 4 — 5 relerence
ITE Operation group which ITEM No. in the below equal to Operation select.
No. is selected.
Select Operation select. No. can be referred to 4-3-1 ITEM Operation list.
{ TAB. 4-5). _
YES _ )
Sec. 4-3 3
[TEM Real time L, HETESUN
gain set p101 | pl02 p201
mode '

el
[Data sell 3 || B3 |[Data set
5
Sec. T-1,7-3 7%
[TEM Sell-diagnos L R
1103 tic mode - Seif-dia Self-dia Auto-
(Au:?];ling) gnosis | gnosis 2 tuning
| lals
B3 [ Execule B3 ||| Execute B3 ||| Execute
diagnos. diagnos. diagnos.

....4_3_



Sec. 7-3
[TEM Aule. tuning
3467 levei adjst. Gain level -‘——W
= mode
(at GSEL signal ON)
Sec. 7-3
[TEM Auto. tuning ——
J468. tevel adjst. Gain level l‘———)[m
2 mode :
(at GSEL sigmal OFF)
CHAPTER 5 —
I TEM Parameter L_, ' PR
2000 group 0 (mot 'POOO w JPOOL | P0OOS
or, encoder)
fenr ED
B || Data in. [Data in. ] B ,|| Data in, I]
&3
CHAPTER 5 = _
ITEM Parameter L_) _____;.
2100 &3 Group1l P1oo[ __|P101 - |P143
& (Driv. adj.) J
Data in. |] Data in. |
CHAPTER 5  —
ITEM Parameter L ; IO N
2200 Group 2 P200 (_"PZOI €___P214
(NC adjusl.)
e { (o]
| Data in Data in
CHAPTER .5
[TEM Parameter
2300 Group 3. P300
3 (Posi. adj.)
e
£ || Data in.
CHAPTER 5 —
ITEM Parameter [_) )
2500 Group 5 P500 | P501 « 1P530
3 - (Display, com | 4 A A
munication) ‘
2 [ Dala in. B [ Data in. &) [ Data in. I

— 4-d —



CHAPTER 5 —
[TEM Parameler r_) &)
2600 4 Group 6 PEOO {_PGOl 4*PE')O7
&) {(PIs train)
) ’rDala in. % [ Dala in. Data in..
CHAPTER 5 —
ITEM Parameter L 10 N
2700 Group 7 P700[ _|P701 < 1P736
. B (1/0 signal) ]
e | [ ) | B
| (Dafa_In B | [(Dala 1n
(Tab. 4 — 2] Display and Key Operation Flow Chart
b a



4 — 2 Display Mode

4 —=2—1 Initial dispiay stalus

o During initializing the unil when power is ON, TPOWER ON! ] is displayed.
® At our laclory shipment, initial values are sel for each parameter and dala.
e Since it is impossible to drive a motor whithout selecting applied molor ype,
al first, please be sure to sel (POOD : Molor and type selection) and olher
paramelers to meel your application condilions.
e In order to notify confirming and re-setting of parameters, when power source is
turned ON for the {first time, Alarm FALN MOTOR TYPE '] is displayed.
At the same time, Alarm signal is oulpulled.
However, dther alarm could be displayed [irst.
® [nitial display status is cleared by any of @/ v./8.7F input.
" Alfter display is cleared, contents can be confirped by alarm hislory.

POWERION I MOTRTYPE 1

(Fig. 4 — 3] Initial Display Stalus

Display sample

Motar torque display) o
Actual lerque is displayed by Status display (ST 10) .

1) By B, display mode can be shifted from Status display (ST 0 0) — Diagnosis
display (TYPE) — Operation seleclion (I TEM) — Stalus display (ST 0 0) —.
First select Status display mode (ST O 0) .
2) Displayed item will be shilted by lo (STOO0) > (STOQ1) —=.
Select Status display mode (ST10) . o
3 Selected (ST 10) data indicates running metor iorque.

{Confirmation of alarm status)
¥hen Alarm occurs, Alarm contenis are displayed by Diagnosis display (ALMO) .

1) By » display mode can be shifted from Stalus display {STOQ Q) — Diagnosis
display (TYPE) — Operation sefection (I TEM) — S$tatus display (STOQ Q) —.
First select Diagnosis display mode (TYPE) .
2) Displayed item will be shilted by , Irom (TYPE) - (MODE) AR
Select display item (ALMO) . ' '
3) Selected (ALMO) data indicates the activated Alarm.

J— 4_6 —



4 —2—2 Stiatus display mode

e |n the title display column, stalus No (ST X X) , 1n lhe setting value
display column, staius datla, and in mark display column, a mark is displayed.

Dis-
play Display sample Urit Display contents
iurn

rpn | Forward rol. : i}, Reverse. rot. @ —

Display range : -~99999 ~ 99909 x |

. Current position
- . Puls

1
0000O0O0 e Display range :-09999999 ~ 09460949

Position deviation pulse
Puls | +deviation: [}, —devialion: —
1000 e Display range © -32767 ~ 32767

Rpm dispiay of External speed
rpm | command input value
0 ' Forward command ; {}
: Reverse command—
Display range: -99999 ~ 99999 % |

External torque command input %
rale of rated torque Forward

command : {}, : Reverse command—
Display range : -300 ~ 300

30

Pulse train command inpu! frequency

Kpps | Forward command : { i

Reverse command ;: —
Display range : -500.00 ~ 500.00

Sum of Pulse lrain command input
06— Pults | pulses Forward command : {7},
0000000 e Reverse command : —

Display range :-99999999 ~ 99999999

Forward torque limit commard input
- % | % rate of rated torque
1100 Dispiay range : 0 ~ 300

— Reverse torque iimii command input
9 STOS % |% rate of rated torque
il il d1 00 Disptay range : 0 ~ 300

— Thermal trip ¥ rate

10 ST09: i % |Display range : 0 ~ 100
PEEEHTI08 0 90 (90%)or more: Qver load warning

100 (100%) : Over ioad alarm

=4

— Actual torque command % rate of
11 S.TL0 % | rated torque :

LEi1 00 Display range : 0 ~ 300

Peak toraque command ¥ rate of
- rated torque {(RST signal is 1000].)
i i1 00 Display range : [t ~ 300

12

£

[Tab. 4 — 31 Status Display Mode Contents

® In this display mode. when [ is pressed once. display data are retained for | second
and as long as lhe key is conlinuously pressed, the display dala are retained.

¥ 1 @A decimal peint pesilion depends on parameter (P23 : Speed command unitl selling
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4 —-2—3 Diagnosis display mode
e Message and data are displayed in the dala display sectien

Dis- .
play Display sample tnit Displfay contents
turn
Controller type
1 —_—
Sample : NPS—F I
Remote / Local mode selection stalus
2 — | display
Sample : Local mode
Selected Speed command No and speed
3 ipm | data
Display range :-99998 ~ 99999 x|
Selected Torque command No. and torque
4 TRQ]—“ % | data.
i 1 . Display range : -300 ~ 300

Speed override signal input status

5 . % display by ¥ rate
4150 Display range : 0 ~ 150
Display of external input signal status
6 SS 1N — | $51~883. ‘ :
fi00000101 Input signal status confirmation wheq
‘i T A g5 SSI~-SS3 are allocaled 1o other signals
$52 can be done.
583
Sample 8581 and SS3 ON, SS? OFF
I Disptay of external input signal sialus
7 ORI N — | OR1~0R4. '
|§ EEEEIOLILD | Input signal status confirmation when
T A0R1 OR1~0R4 are allecated o other signals
R2 can be done.
R3
R4 Sample:0R2 and OR3 ON, ORI and OR4 QFF
I Reserved.
8 | CN 107 —
ii00000000

(Tab. 4 —4 (a)] Diagnosis Display Mede Conlents 1/2

¥ 1 @A decimal point position depends on parameter (P123: Speed command unit) selting.
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Dis-

00

play Display sample Unit Display contents
lurn
Latest Alarm contenis
9 . .
Sampie : IPM [ailure
1 time old Alarm conlents
10 —
Sample : Encoder f[aiture
¢ time old Alarm contents
11 —
Sample : Over load error
3 time old Alarm contents
12 —
Sample : Over voltage error
- 4 time old Alarm contents
.13 ALMA4i: —
OVERSPEED
Sample : Qverspeed error
Latest warning contents
14 —
Sample : Over load warning
Hardware version
15 —
0 ¢
Software version
16 —

[Tab. 4 — 4 (b)]

Diagnosis Display Mode Contents 2/72
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4 —3 Operation Mode

4—3-=1 TTEM (Operation mode) ligt
Selectable T TEM (Operation mode} is in the Tab. 4 —5.
Please reler lo Figured — 2 iDisplay and Key operalion Flow Chart]

[ TEM
Selectlion Operation mode
No.
1003 Rezl time gain mode set
1103 Seli-diagnostic mode
’ 2'0 0¢Q Groop O " Motor, encoder parameter
2100 Group I Driver adjusiment parameler
2200 Group2 NC adjusimen{ parameter | Parameter Edit
Mode
2300 Group 3 Posilion adjustment parameter
2500 Groupd Display, Edit, Communicalion
parameter
2600 Group 6 Puolse lrain input parameler
2700 Group 7 Input/output signal parameter
3467 Autlo. tuning level adjusiment mode (GSEL signal on mode)
3468 Auto. luning fevel adjustment mode

[Tab. 4 —~ 5] I TEM (Operation Mode) List

—_ don —




Operation sample

{Driver speed loop gain set)
Speed loop gain adjustmenl can he set oy the parame!
Group 1 (ITEM No.2100). (Tab. 5 — 1)
1) In display mode, select operalion mode (ITEM) by E.
2) Displayed dala in operation mode are initial value (00 00)
(1003) is displayed as a sample.
Display sample

er (P101) of parameler operation

or last setting data.

I TEM No.

"‘3')-‘lnpul operation selection No. (I TEM No. (2100) ).
Setting

FITEM No. input 1

¥hen @@ key is pressed,- a cursor appears and il is ready lo
input,

¥hen®(alor(Ykeys are pressed. numeric value or a mark in the

cursor column changes.

¥hen @EFis pressed, the curser moves.

®To cancel inpul data, press (&{F)keys atl the same time.

‘1003
w

Carsor

21 TEM No. inpul 2
' ®lnput I TEM No. ISample: 210 0] by the above way.

1
Cursor

JITEM No. set

¥hen ®[Eikeys are pressed, lhe cursor disappears and
ITEM Ne. is_ set.

4) Set TTEM No. {2100) and press.B which selects parameler Groupl
operation mode and parameter ilem (P 10 0) is displayed.. e
Select (P 101) by @), and set gain data. ‘
Please refer lo CHAPTER 5 (5 — 2) Parameter set to input {ollowing operalion.

Sample display is Speed loop gain 60.

- 411 -



4—3-—2 Real lime gain set

1] Funclion
Real lime gain sel is delined thal in a dedicaled mode, individual unil gain is
adjusted in “Real time’ referring to molor molion.
In parapeter Edit mode, new gain works ir actual maotion by pressing [prkey.
However in Real time gain set mode, gain changes £ 1 unit by one shot on
or {¥) xey and simultaneously the new value works in aclual moiion,

[2] Setting method
Parameters which Real time gain sel is available, is as Tab. 4-—- 6.

parameler parameter Initial

No. ' value
plo1l Speed loop gain _ 025
p102 {Speed loop integral time comsiant 0 2 0 {ms]
D103 |Speed loop derivalive time Constant : 0000 [us)
pP104 [Torque command filler frequency 00 0 [Hz]
D105 |Speed loop gain/low speed gain range 025
D106 |Speed loop integral time constanlt,/low speed gain range 020 [ms]
P 107 |Speed loop derivative lime constant,”low speed.gain range 000 0 {us]
p108 | Torque command filter frequency.” lov speed gain range 00 0 [Hz)
pll16 Speed loop gain GSEL signal on - 025

p 117 |Speed loop integral time constant,”GSEL signal on 0 20 [ms]
pli1s Speed loop derivative time constant,/GSEL signal on 000 0 [us]
pllg Torque command {iller frequency,/GSEL signal on 0 0 0 [Hz]
p200 |Position loop gain 020I[1/51
p201 Servo lock gain 020([1/5]

[Tab. 4 — 6] Real Time Gain Set Parameter

ODITEM BEJ~1003 (Real time - gain sel mode seléction) — i —F
@p*** [@ (Setling parameler selection)
------ #mark is a parameter Na (Refer to Tab.4—6.)
@Dala set (gain adjustment) of selected parameier
' Every one shot of key : 41 is added.
Every one shot of key : -1 is subtracted.
@ When Bkey is pressed, Lhis mode is cancelled. ( At the time the display
becomes TSituation display mede] .)
® Display sample
parameler Na

setting value

% To identily same name item of parameter Edit mode, a small leller p
is added to the top of this parameter No. .

{Caution]

Though value in gain seiting, immediately work in the actual motion, it is pot

written in a non-volatiie memory. Seiting data are written when En or B key
is pressed.
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CHAPTER 5 PARAMETER

5 —1 Paramefer List
Nao. Name, No. Name.
POCO Motor (ype F100 Low speed gain speed range -
POGE | Epcoder type selection P101 § Speed loop gain
PO02 | Encoder pulse selection Pi02 [ Speed loop integral {ime conslant
P004 Encoder Pulse output devising ratio P103 | Speed loop derivative time conslant
POO3 | Carrier frequency selection P104 | Torque command filler frequency
£P020 | Motor type & No. of poles Pi05 |Speed loop gain/Low speed gain range
¥P021 | Rated lorque current PIG6 {Speed loop integral time constant/
Low speed gain range
tP0Z2 |Rated speed(magnetl [tux base speed) - .
- PI07 |Speed loop derivative time consiant/
£P023 | Max. momentary lorque ralio Low speed gain range
£P024 | Exciting current P108 | Torque command filter [requency/
— Low speed gain range
+P026 | Curren! loop coefficient —
- - PI0% | Torque limit valuel +
P028 R 2 compensation change ratio ——
- PO | Torque limit value ]l —
#P030 | Phase compensation angle Il Toraue 1imit value 2 &
¥P037 | Torque command change amount d
limit value ‘ Pil12 | Torque limit value?2 —
$P040 | Primary resistance P113 | Auto. tuning trial run dire. seleet.
P41 Secondary resistance P114 | Auto. tuning trial run speed ratio
#P042 | Primary selfl-inductance P115 | Torque limit select. at Alarm stop
*P043 | Secondary self-inductlance P116 | Speed loop gain/at GSEL signal ON
#P044 | Mutual induclance PHIT | Speed loop integral lime constant/
— al GSEL signal ON
$
P45 | Leakage coefficient PL18 | Speed loop derivative time consiant
fP046 | Dead time compensation {ime /at GSEL signal ON
$P047 | Current loop cut off f{requency PI19 | Torque command [iller frequency/
— . al GSEL signal ON
#P048 | Curr.loop derivative time consfant - -
P120 R 2 compensallon selection
P049 Torque constant -
P00 Special encoder pelse mumber PlL21 Electro. thermal delection selecl.
‘ P P122 | Non interacting cont.Enable/Disable
P123 | Speed command unit
P124 | Speed command gain
P125 | Speed command of[set
P126 | Torque command offset
P127 | Ext. speed limit Epable/Disable
Pi28 | Speed limit value
P129 Speed command value l
P130 | Speed command value 2
P131 | Speed command value 3
?132 | Speed command valued
P133 | Speed command value5
P134 { Speed command value6
P135 | Speed command value? LT
P136 | Torque command valuel
P137 | Torque command value 2
P138 | Terque command value 3
P13% | Speed loop P gain distribution ratdio
P140 Inertia
P141 | Yiscosity Irictien
P142 | Speed loop FFZ? compensation ratio
P143 | Magnet {lux coniro} max. speed
Pl44 | Notch filler center [requency
P145 | Notch filter band widlh

{Caution] Parameter with (*) in No. item is displayed only when 999 is set to PGOO molor lype;

[Tab. 5—1 (a)]

AB_I_
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No. Name. No. Name.
P200 | Position loop gain P7C0 | Menitor 1 selection
P201 Servo lock gain P701 Monitlor 2 selection
p2n2 Positioning complete range P02 Speed zeruo range ]
P207 | Overflow detecting puise P04 SON signat logic selection
F208 | Deviation error detecting pulse P705 | Hardware OT Enable/Disable select
P209 | Moilion selection at deviation error P706 | Mode change confirmation delay fime
P211 Acceleration fime 1 P710 t Stop method at Emergency slop
P214 | Deceleralion fime 1 PTI1 | Decel. tome al Emergency stop
P300 | Rotating direction selection PTI2 | Serve OFF delay time after Emergency
. . stop
P500 | Reserved P713 | Stop method at AC power OFF
P501 Reserved P715 | ALM/WNG signal logic selection
P510+ | Communication fumciion selection P716 | RDY signal specificalion seleclion
P512 | Communication 1D No. P730 | Reserved
P513 | Data lengih selection P731 | Reserved
{Serial communicalion )
P732 | Reserved
P514 | Parity selection
(Se;ial communication ) - P733 | Reserved
P5i6 | Baud rate select. P134 | Brake outpul delay time
(Serial communication )
P736 | Moior overheal error deleclion
P516 1 External inpul dtsable seleclion at Enable/Disable selection
Local mode
P737 | Exlernal input signal input allocation 1
P817 | External inpul enable selection at
Remole mode _ P738 | Reserved
P52i Communication group I D setl P739 | Extermal inpui signal inmput allocation 3
P522 | Communicat. group response ves/nol P740 | Reserved
P523 | Communication group I D set 2 P14l Reserved
P524 Communicat. group response ves/no 2 P742 RST signal specification selection
P525  Communication group I D set 3
P526 | Communical. group response yes/no 3
P527 | Communication group I D set4d
P528 | Communicat. group response ves/no4
P529 | Communication group I D set5
P530 | Communicat. group response yes/no5
P600 | CIH signal specilication selection
P6O1 | Puise train command sequence change
PB0O2 u se lr?ln command multiplication
10 selecti
P603 | Pulse trainm command comp. numerator
P604 | Pulse train command comp. denominator
P605 | Pulse train f{eed forward ralio
P606 | Pulse train [eed [orward shift ratio oo
P407 | Pulse frain feed forward {ilter
lime constant
P608 | Puise train communication Receipt/

Transmit data selection

(Tab. 5 =1 (b}]
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5— 2 Parameter Set

{173 Parameter conliguration

Group No. Parameter No Group Name
0 POOO~ Motor and encoder parameter
1 P 100~ | Driver adjustment parameler
2 P20~ NC adjustment parameter
3 P300~ Posilion adjustment parameter
5 _ P500~ Display,Edil, and Communication

parameter '

6 P600~ Pulse train inﬁut parameter
7 - P700~ [/0 signal parameter

[Tab. 5 —21 Parameter Configuration

[2] Display

----------------- Parameter No
------------- Mark (7L =)

R R ED Seiling value (numeric character,”tetter)

(3] Setting method
Procedure of parameter edit (Numeric value inpul or menu selection) is as follows.

LITEM No. set

®Please set [TEM No. T2% 00 .
1 TEMI *mark is group No.. (Refer to Tab.5— 2.)
{ & Yhen key is pressed after setting, it moves lo @.
[

® Parameter seleclion

®Please select a parameter for Edit. '
m ¥hen key is pressed a parameter No. increases.

EIXX XXX XXX ¥hen key is pressed a parameter No. decreases.
: @Al the time current setting data are displayed.
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@ [In case of setting by numeric data input}

@Dala input 1

® When key is pressed a cursor appears and trpul can be
made.

® When (AJor(¥key is pressed, numeric value or mark in Lhe
coiumns where lhe cursor slays thanges.
@ When Bkey is pressed the cursor moves.

® To cance! input data, [aA)#keys shall be pressed
simultaneously.

Cursor

@Data input 2
® 8y lhe above operation, selling data can be inputied.

® ¥When @lkey is pressed, the cursor disappears and selting
dala are stored.

{in case of selting by menu selection}

@Data selectionl

. ®¥hen Bikey is pressed the cursor appears and seleclion can
P300 be made.

£ :}FORWAR% ®When [ior(¥key is pressed, menu item changes.

®To cancel selecied data, [a)¥keys shall be pressed
simuitaneously.

1]
Cursor

@Data selection?2

*I_ ®By ihe above operation, setling data are selected.
P300i} .

1
Cursor

®&Dala storage ' - o

® ¥hen @keyr is pressed the cursor disappears and'setling
P300] data are stored.

"REVERSE




5 —3 Parameter Specification
A |Run mode Setting : Standard
C L unil Setling range set
Para- L. f————e {initial)
meler t TP |v
Na. Parameler name i (poilt e
midrs: |l
i oo Function
n -
g SETEPE
. €Group O » [Motor, Encoder Parameier ]
Nome | 000 ~ 73f,999° 000
POOG | Motor type PISTP Y
' This sets an applied molor type.
Refer lo T10-4 Applicable melor Lisl) and set
correctly. .
[Caution]
I{ this setting is wrong, running away and
burning may occur which is very dangerous.
To select a dedicated motor, input [999] to setting
No. . At the time of setting, input dedicated moter
parameter data to PO20~P059 referring to [Option
set Specification] .
(Molor lype details can be referred to
TMotor datag .)
_ none Menu select. | INC
- POO1 Encoder type PISTP Y : INC.~C-ABS.” ABS
selection
This selects an encoder type.
Set Encoder type
INC Incremental
C-ABS Compact-Absolute (Reserved)
ABS Absolule(Reserved)
PPR Menu seieci. | 6000
PO0? | Encoder PI{STP ¥ 1000,72000,7 2048, 2500,
pulse selection 409676000
This selects applied encoder pulses per
revolution.
[Caulion]
In case of high speed motor and high speed
feature by [ield control,since some encoder
pulse number could not be used, please
conlirm our sales man.
: none 0 ~ 32 Joa 0!
PO04 | Encoder pulse PiISTP G -
oulput division This seis Denominator (N of [/N) of encoder
value pulse division ratio.
Hz Menu select. | 10K
P08 { Carrier PISTP G 7. 587105,/ 15K -
frequency
selection This selects carrier {requency of P WM.

#item explanation
VA

Hitem explanation

(Active liming} 1:

immediate " R : Resel or Power soarce ON

Power source ON S : Al motor stop

values R : Reserved

(Level ] Y: Selting is required. G :Run can be conducted by initial
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Para-
meter
Na

Parameter name

=T B e i T =)

Run mode

7]
T T T
R 7

p
d

]
|
Ll
'
b
|
1
1
1
1

T T T
P}

R
g

—_{D = e

Selling Slandard
unil Seiting range sel
{initial)

Function

{Group 0

(Motor, Encoder parameter ]

none 00000000 ~ 99999999

coefflicieni

PO20 ] Molor type PISTP Y
number of poles [When motor type 999 is set to the parameter POOD
please input value referring to option se
. specification.] .
. 10mA 00001 ~ 65535
POZ1 | Rated torque PISTP |Y
current [When motor type 999 js set to the parametar POQO
please input value referring to option set
specificatian.)
rpm | 00100~ 20000
P022 | Raled speed PISTPR |Y
{ magnet flux [When motor type 999 is set to the parameter PGOQ
conlrol base ptease input value referring to option set
speed) specification.]
: % 100 ~ 300
P0Z23 | Max. momentary P {STP Y
torque ratio {When motor type 999 is set to the parameter POQO
please input value referring to option seat
specification.)
1 OmA { 00000 ~ 65535
P024 | Exciting current|P [STP |[Y
[When motor type 99% is set ta the parameter POQD
please input value referring to option set
specification.]
¥t is effective enly for MPS-Fi type.
None 00000 ~ 65535 L - oa
POZ6 | Current leop P |ISTP Y

[When motor type 999 is set to the parameter POOD
please input value referring to option set
specification.]

#ilem explanation [Active timing] 1: immediate R : Resel or Power source ON
/P : Power source ON S : At motor siop -

Xitem explanation [Level ] Y:Setting is required. ~G: Run can be conducted by initial
values R : Reserved




A |Run made Setiing Standard
c L unii Selling range set
Para- Lo e {initial)
meier 7 LISTP dy
Na Parameter name {i jp! ¢ |e
mfdiris ! I
i aqi . Function
n ——
g SfTﬁPf
{Group O » [Motor, Encoder parameter ]
0.01% 1 00000 ~ 65535
P28 R 2 PISTP Y
compensalion [%hen motor type 999 is set to the parameter POOO
change ratio please input value referrlng to option set
) specification.]
X1t is effective only for NPS~F| type.
deg -100 ~ 100
PO30 | Phase PISTP |Y
. compensation . [When motor type 993 is set to the paramater Paog,
angle please input value referring to option set
specification. )
It is effective only for NPS-FS type.
. None 00000 ~ 65535
P037 | Torque command [P {STP Y
change amount [When motor type 999 js set-to the parameter POOC
limit value please fnput value referring to option set
specification. ]
uQ 000060000 ~ 99999999
P040 | Primary PISTP Y
resistance [¥hen motor type 0999 js set to the parameter POQQ
please input value referring to option set
specification.]
tQ [ 00000000 ~ 99999999
P041 Secondary PISTP Y
resistance [¥hen motor type B99 is set to the parameter POOG
please input value referring to option set
specification. )
- KIt is effective only for NPS-FI type.
uH 00000000 ~ 99999989
P042 | Primary PISTP Y
inductance [When moter type 899 js set to the parameter POQD
please input value referring to optlun set
specification. ] R
uH 00000000 ~ 99990099
P043 | Secondary PISTP Y
inductance {When motor type 999 is set to the parameter PQOQ
please input value referr1ng to option sat
specification.]
it is effective only for NPS-FI type.

Mitem explanation [Active timing] I :

fmmediate R : Rese! or Power source 0¥

/P Power source ON /S : At motor stop
Mitem explanation [Level ] Y: Setting is requ1red /G Run can be conducted by iﬂlllal

vaiues R : Reserved
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Para—
meier
Na.

Parameter name

(1= T S

Run made

=R =}
R = b
=R T

B

C—m < o

L0
3
T

Selling Standard
unit Selting range set

{initial)

Function

{Group 0 » [Motor, Encoder parameter ]

pulse number

u R | 00000000 ~ 99999999 00000000
PG44 | Mutual PISTP Y
luductance [When motor type 398 is set to the parameter PQOQ
please input! valua referring to eption set
specification,] '
It is effective only for NPS~FI type.
10°°8 ' 00000000 ~ 99999999 00000000
P045 | Leakage P I[STP Y - .
coefficient [When motor type 999 is set to the parameter PQOQ
please input value referring to option set
specification. )}
It s effective anly for NPS-FI type.
10~ 7sect 00000 ~ §5535 : 00000
P046 | Dead time P |ISTP Y
compensation [ [When motor type 999 js set to the parameter POQO
tine please lnput value referring to option set
specification.]
- rad/s 00000 ~ 65535 04000
PO47 | Current loop PISTP Y ' .
cut oif [When motor type 9899 is set to the parameter POOQO
[requency please input value referring to option set
specification.]
1 sec | 00000 ~ 5535 00000
P048 | Current loop PISTP Y
derivative [¥hen motor type 989 is set to the parameter PO0Q
{ime conslant please input value referring to option set
specification. ]
lO*NmVA' 00000000 ~ 99999999 00000
P049 | Torque constant [P [STP Y -
[When motor type 99% is set to the parameter
PB00, please input value referring to eption set
specification.]
¥t is affective only for NPS-FS type
PPR | 00000000 ~ 99949999 s 0 400000
~P059 | Special encoder [P {STP Y

[When motor type 999 is set to the parameter POOO,
please input.value referring to option set
spacificatian.]

¥hen set -is T0), sel of POO2 TEncoder pulse -
selection) is effeciive.

®item explanatien

(Active timing) I :

immediate R : Reset or Power source ON

/P Power source ON /S : At molor slop

*item explanation f[Level ] Y:Selling is required. G Run can be conducted by initial
vaiues /R : Reserved




A JRur mode[ [Setiing Standard
£ L unil Setling range set
Para- I — & ' (initia})
meter t TP |v
Na Parameler name i lpeil: de
mofdir s o1l
i aio Function
I T
g SFTEPE
(6roup 1 ) [Driver adjustment parameter ]
’ ' I 000 ~ 499 {reo
P100 | Low speed 1 |STEP G
gain range ‘ This sets speed range of Low speed gain.

(When GSEL signal is ON, this set can not be changed.)
When motor speed is less than this setling value,
Speed loop gainl [Speed foop integral time
constant) [Speed loop derivative time constant)
and TTorque command filter frequency) contrel is ¢
hanged to the control se! by paramelers ([P105],
(P106], (P107], [P108]) in Low speed gain range,
However, when setiing valwe is TQ), it is not
changed. And when motor speed is larger than
this setiing value, it is controlled by paramelers
([r1013, CPI02], [P103], [P104]) .

: None 000 ~ 499 025
P1O1 | Speed loop gain |1 [STP |g
: This sets speed loop gain.
Though larger set shortens response lime,
depending on machime rigidity vibration B3y 0CCUT.
When set is IO , a motor becomes in torque free.
m sec | 000 ~ 999 020
P102 | Speed loop 11STP |G
integral time. This sels Speed loop integral compensation lime
constant constanl. Though smaller setl shoriens response
time, in case of too small vaiue, vibration may
easily occur. When set is 05 , integral
compensation does not work.
w sec | 0000 ~ 9999 0000
P103 | Speed loop 1.ISTP G
derivative {ime This sets Speed loop derivalive compensalion {ime
constant ; constant. Though larger sel shortens response
- time, in case of too large value, vibration
may occur. When set is 0] , derivative
compensation does nof work.
Hz {000 ~ 1000 (unit:1Hz) 0500
PI04 | Torque command |I.|STP G
filter ' This sets Torque command [iller (low pass filler)
frequency freguency. If resonance is induced by combinalien
with a machine, insert a Torque command [ilter.
(anti-resonance) ¥hen sel is T03 , [ilter is
disabled. ‘ Lo
B None 000 ~ 499 - 025
P105 | Speed loop LLISTP G
gain Low speed This sels Speed loop gain in Low $peed gain range.
gain range - (For further information, refer {g [B101].)
- m sec 000 ~ 8999 020
P106 | Speed foop I.[STP G

integral time
constant “Low
speed gain range

This sets Speed toop integral compensation lime
constari in Low speed gainm range.
(For further information, refer (o [P102].)

¥ item explanation [Active timing] I: i
/P Power source ON S : Al motor sto

¥item explanation [Level 1 Y: Setting
vatues R : Reserved

mmediate /R :Resel or Power source ON
- .
is required. /G : Run can be conducied by initial
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limit value 2 -

A JRun modef |Setting Standard
C L unit Setting range set
Para- N e ar : {initial)
meler L ST P tv
No, Parameler name ifpoi: |e
midior s, |
i q. . Function
i ——T
g SETﬂPE
§Group 1 » [Driver adjusiment paramefer ]
' & sec | 0000 ~ 9999 0o
PIOT } Speed loop I.LISTP G
: derivative {ime This sets Speed loop derivalive compensation lime
constant . Low constant in Low speed gain range.
speed gain range (For further information, refer fg (P103].)
Torque command Hz 0000 ~ 1000 C(umil:iHz) 0500
P108 | Iilter frequency{l.{STP |G
ZLow speed gain This sets Torque command f{ilter (low pass)
range {requency in Low speed gain range. (For furtlher
: information, refer to [P104].)
Torque ¥ 000 ~ 300 Cunit:1%) . 300
P109 | Timi{ valuelt+ [I.|STP ig . :
: ’ This sets [orward motor output toraue limil value.
In case of selting more tham motor peak torque,
output is clamped to (he peak torque. When sel is
M0y, forward torque is generaled.
Torque _ % 000 ~ 300  (unit:1%) 300
PLIG | limit valuel- {1.ISTP G
~ |This sets reverse molor output torque limit value.
In case of setting more than motor peak lorque,
output is clamped to the peak torque. When sel ig
T01 , reverse torque is generated.
¥ -000. 0 ~ 300  (unit:1®) -0
PI11 | Torque [.ISTP G
limit vatue 2+ When Torque limil signal (TL) is inputied,
this sets forward motor output lorque limit value.
¥hen set is M-001} ,analog Torque limit command -+
(TL+) is enabled. When sel is F0~300) , it is
limited to the setting value. Iu case of selling
nore than motor peak {orque, oulput is clamped lo
the peak torque, and mere than lhe set of [P109],
I is clamped Lo the limit value of [P109].
% =001, 0 ~ 300 . {unit:1®) =001
P112 | Torque IL{STP G

¥hen Torque limit signal (TL) is inpulted,
this sels reverse molor output torgue limit value.
When set is [-001] ,analog Torque limi! command—
(TL-) is enabled. When set is 0~3001, it is
bimited to the setting value. 1In case of selling
more than motor peak torque, -output is clamped to
the peak torque, and more than the set of (P[10],
it is clamped to the [imit value of (PL10].

¥item explanation [Aclive timing) I : immediate /R :Reset or Power source ON
/P :Power source ON /S : Al motor sloep

Hitew explanation [Level ] Y: Setting is required. /G : Run can be conducied by initial
vatues R : Reserved




Para-
meler
No,

Parameler name

]S g e — o =

Run mode

LD
=

1
[]
t
¥
1
]
]
f
1
1
T

ST

—D - T

Seiliqg Standard
unit Selling range set
(initial}

Function

{Group 1

[Driver adjustment parameter ]

‘ None | Menu select. : BOTH
P113 | Aulo. tuning R G BGTH.~+03NLY, /-
irial run ONLY
direction
selection In Aulo. tuning run, this selects f{rial run
g direction of-a molor.
Set {Contents
BOTH [Bilateral
+ONLY {Forward
~0NLY [Reverse
. | Nome | 0.00 ~ 1.0¢ B 0.30
PI14 | Aulo. luning R . G
Arial run This sets trial run moter speed by the ratio of
speed ratio rated speed in Auto. tuning run. When f1.001 is set,
the motor runs at rated speed.
, None Menu setect. l ALM.TL N
PLLS | Torque limit ILISTP G ALMCTL NAALNCTL Y

seleclion at
Alarm stop

This selects torque Timit function to conduct sudden
motor slop when Alarm occurs.

OALM.TL N : This conducts lorque limit accarding to
Torgue limi{ signat (TL) ON/OFF siatus,

OALM.TL Y : This conducts torque limil lo i
condition of Torque limit signal (TL) regardless

io its ON/OFF status.

¥item explanation [Active timing) 1: immediate /"R :Reset or Power source ON
/P . Power source ON /S : At molor stop - : :

Kitem explanation [Level ] Y: Setting is required. /G : Rum can he conducted by initial
values /R : Reserved

—5-i] -




A JRun model |[Setting Slandard
¢ L unit Setting range sel
Para- L= : (initial)
meler L iSTP: |v
No. Parameter name P jpo!'l! Je
mf{di s 1
i Q.4 Function
n ] ] t
g S;’I‘EP;
(Group 1 » [Driver adjustment parameter ]
: None 000 ~ 499 125
PLEE | Speed loop gain /!TI|S TP G
at GSEL signal ON It sets Speed loop gain at GSEL signal ON.
(Details can be relerred to (P101) .)
: _ m sec | 000 ~ 999 020
P117 | Speed loop IISTP 6
integral lime [t sels Speed loop inlegral lime constant / at GSEL
consfant / signal ON. .
at GSEL signal ON (Details can be referred to TPI02) .)
; i sec [ 0000 ~ 99599 (000
P118 | Speed loop I1|STP G -
derivative time It sets Speed loop derivative lime constant / al
constant / GSEL signal ON.
at GSEL signal ON (Details can be referred lo rP103; )
Hz 0000 ~ 1000 (unit:lHD 0500
P119 { Torque command HISTP G
[ilter freguency It sels Torque command [ilter frequency (low pass
/al GSEL signal ON fitter ) al GSEL signal ON
. {Details can be referred to (P104; .)
‘ None Menu select. RZ OFF
P120 | R? compensation {R[STP G RZ OFF./RZ ID.”R2 TH

selection

[This set is effective only for NPS—F| type.]
This selects R2? compensation ( Outpul forque error
compensalion due to temperature drift) .
@R2 OFF : R2 compensation is nol conducted.
©RZ ID : It identifies R2 by molor current and
voltage and conducts compensation.
©R2 TH : It measures motor temperature and conducts
compensation. However if a thermister (lemp. sensor)

is not equipped, Alarm occurs.

*item explanation (Active timing) I: immediate /R : Resel or Power source ON
/P : Power source ON /S : At motor slop

¥item explanalion [Level J Y: Setting is required. /G : Run can be conducted by injtial
values R : Reserved g



A {Run moder [Setting: Standard
c L uni Setting range sel
Para- . f—=———1e (initial)
meler LIsST Py v
No. Parameler name i pwily Je
mjdir ! [ :
i a: Function
n —
g |SiTiP!
€Group 1 » [Driver adjustiment parameter ]
. None Menu seleci. STD
PIZI | Electronic RISTP |G STD,/BIG
thermal —
detection This selecls electironic thermal detectton method,
seleciion ©STD : Standard
©BIG :Large capacity
ACaution: ¥hen BIG is used, add a thermister to 2
motor and enable of {P736: Molor over speed error
detection Enable/Disable) or connecl a (hermostat
or a lhermal {eor protlection.
' None Menu seleci. DECUP ON
P122 | Non-interacting |[R|STP G -DECUF OFF.DECUP ON
| control
Enabie. Disable This selects Enable/Disable of Non-interaciion
“selection control.
' " | ©DECUP OFF : Disable
©DECUP ON : Enable
T Menu select. 1
P23 | Speed command |!.iS - - G 170,10
onit
This sleets Speed data min. setting unit.
By this parameter, decimal point of Speed daia is
determined and is shown in the dala display.
A% §66.00 ~ 10.00(10.01~100.00) 010.00
P1Z4 } Speed command |I.}{S°T - G

gain
(Voltage)

MCaution :
DC voltage input
range isx10Y
regardless to
this set,

This sets Speed command voltage (DC vollage)

full scale value ( motor rated speed command ) .
¥hen set value command veltage is inputied, a
moter runs at rated speed. Selling value can be
more than 10.0, however max. input voltage is
+10Y. Though motor regenerative motion can be
made by the 10.0 or more vollage range within

the max. speed, power running canm not be made.
Sample) Waen set value is 100.00/2000rpm(P022 set)
molor power running speed is 2000+#10Y/100.00=200rpm
by [0V Speed command input.

speed command revolution is max. at 10V.

When 6.00 is set, Speed command resolulion is
6/10 of case 10.00 set. L - @

ilem expianation [Active timing) I: immediate /R : Resel or Power source ON
/P : Power source ON /S : At motor stop

Aitem expianation [Level ] Y: Selting is required. ,/G: Run can be conducled by initlial
values R : Reserved

—0-13 —




A [Run moder |[Selling Standard

C L unil Setiing range set
Para— Lo———¢ (initial)
meler ISTe:r |y

Na, Parameter name Pdphbil e

mildirs: !

i a. ; Function

n —T—F

g SETEPE

{Group 1 ) [Driver adjustment parameter ]

Y -999 ~ 999 : 700

P125 | Speed command fI1.]S T - G

offsel ' This sels offset voltage of Exlernal speed command
(DC voltage). .

When there is oflset of External speed coamand

voltage, by this veltage, a motor runs slowly.

This parameter shall be se! so as to slop the

molor.
m¥ -999 ~ 999 © D00
P126 | Torque command }I.{- T - G
‘oflset This sets offsel voltage of External torque

command (DC voltage).

External N None Menu select, I SPD.LIM. N
PIat speed limit R{-T- G SPD.LIM N SPD.LIM. Y

Enable/Disable
“selection [1s selects whether External speed command {DC
S voltage) fimits motor speed or not in Toergue
conlrol run.
OSPD.LIM.N: No  Motor speed s limited by (P128
: Speed limit value) . _
©OSPD.LIM. Y : Yes Molor speed is limited by lowerf
value of (P128: Speed limit value) and Exterpal
speed command.
Tpm 06000 ~ 99999 [300
P128 | Speed [imil - Ll-T- G
value - It"sels motor speed limit value in Torque conirol

run. ¥hen moter speed is set 120% or mere of the
rated speed, limit valueld motor is 120% of
rated speed.

rpm -99999 ~ 95999 ' 1090

P129 | Speed command [.ls - - G
value 1 It sels motor speed and command direction of Speed

: command 1 in Speed control run. :
(A dgci?al poini depends on P123: Speed command
unit) . .

Ipm -99999 ~ 959499 0500

P130 | Speed command " [1.{S - - G ,
value 2 - [It sets motor speed and command direction of Speed
command 2 in Speed control run.

(A dgci?al point depends on P123 - Speedicommand
unitl) . ' i

rpm -99999 ~ §999¢ R 0100

P131 .| Speed command [I.]S . - G .
value 3 It sels molor speed and command direction of Speed
command 3 in Speed control run. .

(A dgci?al point depends on P123 : Speed command
unit) |

*item explanation (Active timing) 1 : immediale /R :Reset or Power source ON
/P Power source ON /S : At mator stop

¥item explanation [Level ] Y: Selling is required. G : Run can be conducled by initial
values /R : Reserved

~5-14 —



A {Run medef |Seltling Standard
C L unii Selling range sel
Para- Lo —r——e (initial)
meler t ST P |v
Na Parameler name i fpo ! Je
mildirs,: [
i a. Function
n ——
g SETEPE
€Group 1 ) (Driver adjustment parameter )
rpm. -99999 ~ 99999 3050
PI32 | Speed command I.|s- - G
value 4 It sets motor speed and command direction of $peed
command 4 in Speed coniroel run.
(A decimal point depends on P123 : Speed command
unit) ) . .
rpm -93999 ~ 99999 00190
P133 | Speed command |1.1S - G
valued It sets motor speed and command directjon of Speed
command 5 in Speed control run.
(A decimal point depends on P23 : Speed command
unit} .)
rpm -99999% ~ 99999 0005
P134 { Speed command [].[S - G
value 6 ' It sets molor speed and command direction of Speed
cemmand & in Speed conlrol run.
(A decimal point depends on P{23 : Speed command
uii) )
rpm -39999 ~ 99999 0001
P135 | Speed command [f.]|S - G
value 7 It sets motor speed and command direction of Speed
command T in Speed control run.
(A decimal point depends on P123 - Speed command
“unitd L)
% =300 ~ 300 030
Ptd6 | Torque command{l.}- T - G
value 1 : It sets command value and command direction of
internal Torque command 1in Torque conlro! run.
% =300 ~ 300 050
P137 | Torque command{I.|- T - G
value 2 It sels command value and command direction of
internal Torque command 2 in Torque control rum.
% =300 ~ 300 180
P138 | Torque command|I.{ - T - G
value 3 : bl sets command value and command direction of
internal Torque command 3 in Torque control Tun.
: % 000 ~ 1900 , - o« 000
P139 | Speed loop ILISTP G -
proportional It sets proportional gain division ratio of 2 free
gain degree control in speed loop.

division ratio

¥hen setting large, even though high gain is set,
over shoot can be reduced.

Mitem explanation (Aclive {iming] 1 : immediale /R :Resel ar Power source ON
/P . Power source ON /S : Al motor stop

Y: Setting is required. /G : Run can be conducted by initial

*item explanation

values R : Reserved

{Level ]

—h-15 —



A {Run mode} |[Setling Standard
€ L unit Setting range sel
Para- l. f—4————e {initial)
meler LIST P v
Na Parameter name }i {po 1! Je
m|diris: 1
i a. Function
It —r—
E SET@Pi

(Group 1} [Driver adjusiment parameter ]

. 107 *Kg-m? 00000000 ~ 199999939 00000080
P140 | lpertia LLISTP |6
. Il sel control system inerlia.
{Caution]
IT it is unknown, do not set.
107°*N-m/rad/s| 00000000 ~ 99999999 00000000
PI41 | Yiscosity LISTP G
[riction It sels viscosity friclion
of control systenm.
{Caution]
IT it is unknown, do not sel.
. ‘ % 000 ~ 100 000
P142 | Speed loop I.ISTP G
FF2 11 sets FF2 compensation ralio in Speed loop.
compensation o {Caution] -
‘ratio Il proper values are not sel to (P140 : Inertia)l
and [P141: Viscosity J . do not sel.
FpI 60000 ~ 20000 00000
| P143 | Max. speed PISTP G

It sels motor maximum speed.

When T05 is set, moler rated speed is maximum,

©OFor NPS-FI type . :
When value other than T0) is set, {ield control
is conducied.

©For NPS-FS type
Be sure to sel TQ) .

{Caution)
~In the high speed area than motor rated speed,

motor output torque characteristic and max.

speed are different and depending on molor lype.
-When value other than I0) is set, standard

(described as rated speed in ihis manual) of
Analog monitor and analog speed command is
“this setiing speed.

*Mitem explanation [Active timing] I : immediate /R : Resel or Power source ON
/P : Power source ON /S : Al motor stop

#Mitem explanation [Llevel ] Y: Selting is required. /G : Run can be corducted by initial
values /R : Reserved

[



A |Run mode] |Selting Slandard
C L unit Setling range sel
Para- L——e (imiliab)
meler t ST P (v
No. Parameter name P qpwotd: e
mfdirs) }l
i Qo Function
n —r—T
g S:'T;P:'

{Group 1 » [Driver adjusiment parameter ]

Hz 00600 ~ 4999 00eo

PI44 | Notch [ilter STP |6

center [requency When resonance oceurs by seme machine system and
unit combination, lo eliminate the resonance,
please set the resonance Irequency to this parameler.
¥hen value other than M) is set, notch filter is
not effective.

—

Hz 0000 ~ 4999 : 0000

P145 | Notch filier STP. |G

band width It sels band width of P144 TNotch filter cenler
{requency J .

Mitem explanalion [Active timing) I : {mmediale # R :Resel or Power source ON
/P : Power source ON /S: Al motor stop :

®item explanation [Llevel 3 Y:Setting is required. /G : Run can be conducled by initial
values /R : Reserved

—5-17 ~



A JRun modef |Selling Slandard

c L unit Setling range set
Para- Lo f———e (initial
meter LS TR |v

No, FParameter name i ol Je

mldirs: [

i ai Function

n e

g SlTIPI

{Group 2 ) [NC adjustment parameter ]

' S-! 0o0 ~ 199 G70.
P200 | Position I|--F G

loop gain : ) This sets Position loop gain in Pulse train run.
 |Though larger set shorien response time, vibralion
may easily occur.

¥hen set is 0J , Position toop is open, and

Pulse trair run can not be conducted.

37Y ] 000 ~ 199 020
P201 { Servo lock gain |1 - P |G
It sets Position loop gain when posilion deviation
is in lhe parameter {P202: Positioning complete
range] and a motor is in Servo lock.
Though larger set shorten response time, vibration
may easily occur.
¥ien set is T0J , Position loop is open, and
Servo lock funclion does not work.
, Pulse | 000 ~ 999 010
P202 | Positioning Rl P G
complete range It sets outpul range of Positioning complete

signal (PN). Selting unit is 4 times of applied

encoder pulse number.

{Sample}
¥hen 10 pulse of an applied encoder is-
determined Positioning compiete range, selting
value is 040).

Milem explanation [Active timing] ! : inmediale R : Reset or Power source ON

/P : Power source 08 /S : Al motor stop
*item explanation {level )} Y:Selting is required. /G :Run can be conducted by initial
-values R : Reserved



Para-
meler
o, Parameter name

| o —E ———0 >

Run mode |-

foae M}
= i T

FTow

S TP

— D =2 (D [

Selting ‘ Standard
unit Selting range sel
(initial)

Function

{Group 2 » [NC adjusimenil parameier ]

P207 | Overfiow
deteciing pulse

R

- - P

Pulse 01000 ~ 32767 ' 24000

It sets Overflow detecting value of position
deviatien. Selling unit is 4 .limes of applied
encoder pulse number.

P208 | Devialion error
detecling pulse

Pulse { 00000 ~ 32767 00000

It sets allowable range of posilion deviation.

Setting unit is 4 times of applied encoder pulse
number. ¥hen set is T0J] , deviation error
funclion does not work.

P209 | Motion selection
at deviation
error

[

None Menu select. [ : CONTINUE
o STOP .~ CONTINUE

It selecls molion when posilion deviation exceeds
setting value of (P208: Deviation error detecting
pulse)
©STOP (Alarm stop)

Alarm (ALM) signal is ocutputied and a motor
suddenly stops.
©CONTINUE (Continuous metion)

Al the time of detecling deviation error,
the contreller conlrels the position deviation o
be under Deviation error detecting pulse and
continyes the molor molion.
Until siop motion is conducted, Warning signal
(WNG} is outputted.
When (Continuos motlion) is conducted, please pay
atlention to next peinls.

@it is likely to cause Over load error.

@If deviation exists in deceleration, sell000)
to the parameter [P605] Feed [orward ratio.

P2tE | Acceleration
' time 1

sec | 00.000 ~ 99.999 (Unit:lmsec) 00. 060

Tt sets acceleration time from stop condition to
max. speed in Speed control.
Though setting unil is imsec, control is conducted
by rounded up value lo unit 10msec.
(Sample) 00.011 — .00.072

P214 | Declaration
time 1

sec 310.000 ~ 99,999 (unii:lmsec) 00. 000

it sets deceleration time from max. speeds to®stop
condition in Speed contirol.

Though setting unit is Imsec, contrel is conducied
by rounded up value to unit I0msec.

(Sample)  00.011 — 00.02

Mitem explanation [Active liming] I: immediate R :Resel or Power source ON
/P Power source ON /S : Al molor stop
Xitem explanation [Level 1 Y:Selling is required. /G : Run can be conducted by initial

values R : Reserved

= 519 —




A lRun moder ({Setting Standard

C L unit "~ Selling range set
Para- t. b———e (initial)
meler PAST Py |y

No. Parameter name i fpuil: te

m|dirs! |

i a:r Function

n —

g [ST'P?

(Group 3 ) [Rotating direction adjustment parameter ]

| None Heou select. | FORWARD |-
P3O0 | Rotaling RISTP |G FORWARD,~ REVERSE
direction
selection ~|This sets molor rotaling direclion to each

command.

Forward moter rotation 1o
FOR¥YARD , forward direction or positive
dala command.

Reverse motor rotation to
REVERSE forward direction or positive
data command.

Hitem explanation [Active timing} | : ipmediate /R : Resel or Power source ON
/P : Power source ON /S : At motor stop '

Xitem explanation {Level T Y: Setting is required. G : Run can be conducted by initial
values R : Reserved



communication)

A JRun modey [Seliing Standard
C L unit Setiing range sel
Para- L. e {initial)
meler L ISTP v :
Na Parameter name I 1o o | e
m [dr s 1 .
i q Function
n
EISTP
{Group 5 ) [Display, Edit, Communication parameter ]
) 00000
P500 | Reserved — R
(Caution] Be sure (o set [0J fo this parameler
’ 00000
P501 Reserved - R
- (Caution] Be sure to set [0t {o this parameler,
None 0~ 9 0
P510 { Communication RISTP |G
function It selects an external unit{protocol} to bhe
selection connecied in Serial communicalion.
SetNa |External unit Set NolExternal unit
0 MD 1 oni 5 Dedicat.personal
computer soft
1 Reserved 6 Reserved
2 Compuier 7 Reserved
3 Touch panel 3 Reserved
4 Reserved g Reserved
None 00 ~ 16 : 01
P512 { Communication . |R[STP ig¢ .
1 DNo. [t sets ID No. {office No.) inm Serial communi-
cation when digital chain conmection is used.
{When only ! unil is used, set Foly .)
When selting value is 7003 , MD I can not be
used.
BITS Menu select. 8 BITS
P513 | Data length RISTP |G T BITS.”8 BITS
selection
(serial It selects data length of transmitted and received
communication ) dala of Serial communication.
None Menu seleect. l 0DD
P14 | Parity RISTP |G NONE,~ODD.~ EVEN .
selection -
(serial It selects parity of Serial communication.
communication ) ONONE : Parity None
©O0DD : 0dd parity
©OEVEN : Even parity
BPS Menu seleclt. , - «3600
P515 | Baud rate RISTP |G 2400,774800.79600,7 19200756000
selection
(serial

It selects baud rate of Serial commenication

¥ilem explanation

(Active timiug] I : immediale /R : Reset or Power source ON

AP Pawer source ON /S : Al molor stop

¥item explanation (Level 1 Y :Selling is required. G : Run can be conducted by initial
_ values R :Reserved




A JRun model |[Seiting Slandard
C L unit Selting range sel
Para- t. e {initial)
meter LISTPE ¥
Na Parameler name i fp ol e
mldr s |
i .q : Function
n
g|ISTP
{Growp 5 » [Display, Bdit, Communication parameier ]
' _ None ' 000000000 ~ 268435455 000000000
P516 3 -External input RISTP G :
disable selection It sets External input signals {o be disabled in
at Local mode Local mode. Enable/ Disable of each signal is
displayed by I bit 0/1 and converted to decimal
number for selting. ( 0: Enable/ I: Disable)
Remote inpul is enabled for signals which selling
was done. XSignal names and se! bit relation can
be referred 1o below tabulation. *And relation
with [P517] can be referred to below {sample) .
_ None [ 000000000 ~ 268435455 000000192
PSIT | External input RISTP G
enable seleciion [1 sets External input signals to be enabled in
at remote mode Remote mode. Enable/ Disable of each signal is
dispiayed by 1 bit 0/ and converted to decimal
number for setting. ( 0: Erable/ I: Disable)
¥ OQut of initial values, (ROT,F0T] are active.
MSignal names and set bit relation can referred
to below tabulation.
¥And relation with [P516] can be relerred lo
- below {sanple) .
P516 | <Signal names and set bil relation> _
P517 B3t 30 29 28 27 95 25 94 2322 21 19,' 18 11 18
" : | — \ — i = [CIH[ NDI} MD1! OR4. OR3| ORZ} ORI! TL : DR |
15 14 18 12 11 10 9 8 7T § 5 -4 3 3 0

| PS8 PST: PS6: PSH| PS4; SS3¢ 8577 SS1| ROT: FOT! CLRi HLD] PST! SON:

MG — ]

{Sample) [P5i6]and(P517)relation (Signal TEMGJ case is as below.)

[P516] [P517] Enable/ Disable status of signal TEMG)
Set value| Contenls|Set value| Conlents|In local mode In Remoie mode
000000000| no set [000000000| no set Oaly ?xternal i ?ués Onlg rgmn!e input is

stgnals are enabled. |énabled.
Enable = [Only external input [Exlernal inpui ¢
000000000( no set (000000002 |=EMC signals are enabled. [signal + remole
e ) inpul are enabled,
000000002 (Disable |000000000] no set Only remote input is{Only.remple input is
=EMG enabied. enabled.
Disabie Enabie Only remote input is|External inpul
000000002 | =EXG 000000002 | =EMG enabled. signal + remole
inpul are enabled.
Kilem explanalion [Aclive timing) I : immediate ~ R :Reset or Power source BN

/P : Power source ON /S : At molor siop
¥item explanation [Level 1 Y: Selling is required. /G : Run can be conducied by initiail
values /R : Reserved

- 8-72 -




A |Run mode} Setling Slandard
C L unil Selting range sel
Para- L. e {initia})
meter 1 |ISTP v
No. Parameter name i |p ol 8
midr s 1
i q Function
i
gtSTP
€Group 5 » [Display, Edit, Communication parameler ]
None 000 ~ 255 000
P52l Communication RiSTP |6
group When the plural unity are connected, and
1D setl multi-destination communication is conducled,
. il allocates ID No. 1o the same group.
0: 1t does not set communicatien group.
@1~255: 1t attends set No. group.
Fhen 1D is set in some area of I~5, il means Lo
attend the same ID No. group. However it does not
directly correspond to exact set area No. (1~35) .
None Menu select. RESP. OFF
P522 | Communication RISTP G ‘| RESP.OFF,~RESP. ON
group
response Paired with Communication group ID set !, it sets
yes/ no 1 yes/ mo response 1o master office when mulli-
destination communication is conducfed to the
attending group.
©RESP.OFF : No response to master office
©RESP. ON : Response to master oflfice in
multi-destination communication.
None 000 ~ 255 Doo
P523 | Communication RISTP I
group . It is second area to sel Communication group 1D
I D set 2 No.. Seltling method is same as Communication
group 1D set 1.
None Menu select. RESP. OFF
P524 | Communication RISTP G RESP. OFF./ RESP. ON
group
response Paired with Communication group ID set 2, it
yes/no 2 is set. Setting method is same as Communication
: group response ves/ no 1.
None 000 ~ 255 - 000
P525 | Communication RISTP |G -
Eroup Il is third area te set Communication group 1D
I D set 3 No.. Setting method is same as Communication
) group 1D set 1.
None Menu selecl. RESP.OFF
P526 | Communicalion RISTP |6 RESP. OFF,/RESP. 0N
group :
response Paired wilh Communication group 19 set 3.} if
yes/ no 3 s sel. Setiing method is same as Communicalion
group response ves/ no 1.

¥item explanation

(Active timing) I: immediate /R : Resel or Power source ON

/P : Power source ON /S : At molor stop

¥ilem explanation
values R : Reserved

(Level 1 Y: Selling is required. .G : Run can be conducted by initial

a-23 —




A [Run modef |[Selting Standard

c L unit Selting range set
Para- . ¢ (initial)
meier L {STEP v
No. Parameter name i |p o | e

mjd s 1

i q. Function

n

E|STP

(Group 5 » {Display, Edit, Communicalion parameter ]

None G600 ~ 255 . ooo
P527 | Communication RISTP G — ]
group It is [ourth area 1o set Commumicalion group ID
1D set 4 No.. Selling method is same as Communication
group ID setl.
_ _ None | Menu selecl. | RESP. OFF
P528 | Communication RISTP G- RESP.OFF./RESP. ON
: group _
response Paired with Communication group ID set. 4, i1
yes/ no 4 is set. Sefling method is same as Communicalion
group response yes/ no 1. :
None 000 ~ 255 - oeo
P529 | Communtication R{STP G
group It is [ifth area to set Communication group ID
I'D set$ ' . [No.. Selting method is same as Communication
: group ID set 1.
None | Menu select. | RESP. OFF
P530 | Communication RiSTP G RESP. OFF ~RESP. ON
: group _
response Paired with Communication groep ID set 9, il
yes/ no § Is set. Setting method is same as Communication

group response yes/ no 1.

Mitem explanation [Active timing) I: immediale /R : Resel or Power source ON
~ P : Power source ON S : Al motor stop

Mitem explanation. [Level 1 Y:Selling is required. /€ : Run can be conducted by initial
values /R : Reserved '

—~ §5-74 —



Para-
meter
No.

A jRun model

C

t. - -

LSy
Parameler name I jpod.

mo|daw st

1 as o

n | Py gy |

g {STP:

—h < o

Selting . Standard
unit Selling range sel
(initial)

Function

{Group 6 ) [Pulse train input parameler ]

multi-plication
ratio selection.

None Menu selecl. | CtH CLOSE
PEOD | C I H signal Ri--P |G CtH CLOSE.~CIH OPEN,”
. specificaltion
sefeciion. It selecl effective logic of control inpul signal
: (CIH). .
(CIH-COM terminals Shori-circuited:ON, Open:OFF)
©CIH CLOSE Pulse train command
Signal ON: Disable/OFF: Enable
©CIH OPEN - Pulse train command
Signal ON: Enable/OFF: Disable
‘ None Menu seleci. ] FORWARD
P601 | Pulse train RI--P |G FORWARD.~REVERSE
"1 command sequence :
change Ut selects motor rotating direction by Pulse train
command input.
@FORWARD (Forward selection)
A motor runs forward by [orward direction ar
B phase leading Pulse train command.
OREVERSE (Reverse selection) .
A motor runs reverse by [orward direction or
B phase leading Pulse irain command.
However by setling TREVERSE) to (P300 - Rotating
direction selection) , motor funs opposite to the
above description.
None Menu select. ] ]
P60Z | Pulse train Pl -P |G I1L7X27%47 F/R PULSE
command P+ F/R EXTL1.PLS,”EXT2.PLS

It selects signal input style and mulliplication
ratio of Pulse train command.

© Xi : 90" different phase pulse 1 time
© 12 : 90°difflerent phase pulse 2 times
O x4 290" different phase pulse 4 times

©F/R PULSE: Directional pulse (1 tige only)

©P + F/R : Directional signal+ Feed pulse

{1time only)

©EXT1. PLS: Pulse {rain command by Pulse train
communication

©EXT2. PLS: Pulse train command by Pulse train
communication P

As for setting method of FEXTI. PLS) and TEXT2. PLS) ,

please refer 1o Whal is Pulse train communiealion 7]

of P608 lPulse train comminication Transmilted -

data /received data selection |

¥item explanation

(Active timing] §: immediate /R : Reset or Power source ON

/P Power source ON /S : At molor siop )
*item explanation [Level ] Y:Setting is required. .G : Rua can be conducted by initial
values R : Reserved



A IRun mode Setting Standard
C L umii Setting range set
Para- to——]e (initial)
meler LISTP: v
No. Parameler name i {pol fe
rpd:r}s: 1
] a. Function
n i
EIS'T'P!
{Group 6 » [Pulse irain imput parameter ]
. None | 00001 ~ 65535 0004g1
P603 | Pulse train by - P G :
command Paired with (P604 : Pulse train command
compensation g compensation denmominalor) , it sels Pulse train
numeralor - command input pulse number (=Puise train
" ‘ compensation ratio) per motion command wnit,
¥hen motion command amount is m and, Pulse trainp
command input pulse number is n, this paramefer
sels n value.
None | 00001 ~ 65535 00001
P604 | Pulse train I]1--P G .

.} command . Paired with (P603 : Pulse train command
compensalion compensalion numerator) , it sels Pulse train
denominator command inpul pulse number (=Pulse .train

compensalion ratio) per motion command unif.
When motion command amount i{s m and, Pulse irain
command inpul pulse number is n, (his parameier
sets m value.

P603 | {Pulse train compensalion ratio set sample)

P604 {Motion command amount (ltead traveling amount) 1000 pulses are corfesponding to

Pulse ‘train command input 1500 pulses by the feliowing seiling,

. (P603)= (Pulse train command input pulse number] = 1500
Setting )

value

[P604] = {Motion command amount] = 1000

(Motion command amount) poe

(P603 : Pulse train command compensation numerator) [Pulse trai commagd
- - - = tnput pulse numpe
(P604 : Pulse train command compensation denominalor)

rl

Hitem explanation {Active timing) | : immediale /R : Resel or Power source ON °
P

- e

Power source ON /S : At molor stop

#item explanation (Leval ] Y: Setting is required. .G : Run can be conducted by initial
values /R : Reserved

—5-26 —



A {Run mode Setting Standard
C L unit Setting range sel
Para- {. ——]e (initial)
meter tIsTe: |v
No. Parameter name i jpnl fe
m|dirs: }
i a. o Function
il i
g |S'T'P
(Group 6 ) [Pulse train inpui parameter ]
. % 000 ~ 120 030
P605 | Pulse train R{-- P G
feed forward Il sets Speed command feed forward ratio in Pulse
ralio train ren. Though larger set shorten response
time, depending on malching with machine syslem,
vibration may occur. In the case, reduce the
settling amount a little bil to have some
deviation altowance, so thal stable molion can be
achieved. When set is 10 , Feed lorward coniropl
does not work.
% 000 ~ 100 001
P606 | Pulse irain Rf--P G
: feed forward {1t reduces feed forward amount in Pulse train rum.
shifl ratio Feed lorward amounti= .
[npul pulse speed— (Rated speed#setl value(%))
IT resulis are — {o inpul pulse speed in the
expression, it is clamped at 0.
sec .00 ~ 0.10 g.02
PGOT | Pulse lrain Ry« -P G
' feed lorward It sets [ilter time constant to adjust response
filler of feed forward control in Pulse train run
lime consiant

Xitem explanation [Aclive timing] I : immediate R : Reset or Power source ON
/P : Power source ON /S : At motor stop

*item explanation [Level ] Y:Setting is required. /G : Runm can be conducled by initial
values R : Reserved

=527 —




A [Run moder JSetting Standard
¢ L unit Setting range sei
Para- o t——— & (initial)
meter LfSTe: |v
Na | Parameler name i [pol! e
m |dirs! 1
i 0o Function
n —
g 1S'T'P!
€Group 6 » (Pulse train input parameter ]
. None Menu select. | CIH CLOSE
P608 | Pulse (rain ~ [P{- - P |G RECEIVE/FC.RC,/CMND. P/ MT. ENC
cemmenicalion
Transmitied " [t selects Pulse train lype which ihis unit
. {received data transmits or receives in Pulse train cummunicationi
“I'selection C).RECEIVE : M receives by Pulse Irain communicalion.

And when Pulse train communication
is mot used, select Lhis i{enm.
© FC.RC : It transmils external pulse train
(Pulse train input through FC/RC of CNI).
(In case of 90° phase different pulse,
it transmits 4 times of Pulse train.)
OCHND. P: Reserved (Do not set this.)
OMNT.ENC: It transmits Pulse frain,. 4 limes of
moior encoder.

Fhat is Pulse train communication ? -
@Pulse train communication is defined to Transmitted /received pulse data between
NCS-FI/FS series or NPS-FI/FS (other unit, hereaflter).
@Next Tunctions are achieved by this commumication.
* This unit receives pulse data of other unit, convert thes io Puise lrain command
and can conduct Pulse irain runm.
And since | lransmitied data can be received by up to 10 axes, plural axis
control to follow 1 pulse dala is possible.
- This unit can conduct Pulse train run by external Pulse lrain command inputlted
to this unit and simnltaneousiy transmit the Pulse train command to other unit.
By this function, plural axis Pulse train run by this or ather unils complying
with | masler axis command can be conducled.
» This unit can transmit this unit molor motion pulse data to drive other unit,
which is called twin drive motion.
@Transmission of Pulse train communication is defined to transmil pulse data.
Transmission dala are selected by P608 Transmission data.
@Receipt of Pulse train communication is defined to receive pulse dala from other
unit. For Receipt, set TRECEIVE] to P808 and (EXT1.PLS) to P602.
However, when PG0S of Transmission unit in Pulse train communication iss - ¢
TCMND.P) , set TEXT2.PLSI to PB02 of this unit.

¥item explanalion [Active liming] I: immediate /R : Resel or Power source ON

AP

Power source ON S : At motior .siop

Milem explanalion [Level ] Y:Setting is required. /G : Run can be conducted by initial
values /R : Reserved

—R-70 —




Run mode Selling Standard

A

C L unit Setting range sel
Para- L f———e (initial)
meter LIS TP v

No. Parameier name P dpwoit Je

mldy s I

i q.i ! Function

n T

g 1S5'TP

€Group 7 ) [1/0 signa

parameter }

) ‘None | Menu select. | SPD.FB
P700 | Monitar 1 I1|STP G .SPD.REF. /SPD.FB. ,”TRQ. REF.
selection TRQ. LIM. +/TRQ.LI¥. -~

P. RANGE. L ~P. RANGE.H,~
SPD. OUT ~SCL. OUT,~ 1X62,/
1X63,70PT. ¥,/ 0PT. L

It sefects output dala of analog monitor FMONT) .
O©SPD.REF. : Speed command

©SPD.FB.  : Speed feedback
©TRQ. REF. : Torque command

OTRQ. LIM. ¥ : External +torque limii
OTRQ.LIM. - : External-torque limit
©P.RANGE. L : position deviationl
©P.RANGE.H : position deviation2

©SPD. QUT N CSpeed command

@SCL.OUT  : Reserved (Do nol sel. )
©1x62 : Reserved (Do not set.)
©1563 * Reserved (Do nel sel.)
OOPT. ¥ : Reserved (Do not set.)
©O0PT. L : Reserved (Do not set.)
. None | Menu select. | TRQ. REF.
P701 Monitor 2 I ISTP G SPD.REF./’SPD.FB./’TRQ.REF./’
, selection TRQ.LIM. +~TRQ. LI4. -~

P, RANGE. L~P. RANGE,H~
SPD. OUT,~SCL. OUT./ 1X62.”
1X6370PT. ¥/ OPT. L

It selecls oulpul data of analog monitor TYONZ) .
X Selectable items are same as [P700) .

Tpm | 00 ~ 99 | 10
P702 | Speed zero ~[R|STP G
range - |11 sets outputl range of Speed zero signal (57).
Nene Menu select. | SERYD ON
P04 1 SON signal RISTP |G SERYO ON,~SHUT QOFF
logic '
selection It sefects effective logic of Servo ON signal (SON) .

(SON-COM terminals Short-circuilted:ON, Opel:OFF)

OSERYO ON: Signal ON: Servo ON (Molor it tontrol)

OSHUT OFF: Signal ON: Serve OFF (Woior torque
[ree)

¥iltem explanation [Active timingl I : immediate R : Resel or Power source ON
AP : Power source ON /S - At motor slop

Milem explanation [Level ] Y: Setting is required. /G : Run can be conducted by initial
values /R : Reserved -

—6-79 —



A JRun model |Setting Standard
C L uni | Selting range set
Para- L. F————]e (initial)
meler L{STP: |v
No Farameler name Pdpledr de
m{dirs! ]
i ’:: Function
il —
g5 T‘P'
(Group 7 % [1/0 signal parameter ]
_ - Nome | Menu select. | OT. CHK. Y
P705 | Hardware OT RISTP G OT. CHX. Y,/ OT. CHK. N '
Enable/Disable
selection I selects Enab]e/DlsabZe of over travel signal
(FOT, ROT).
@OT.CHK. Y : Enable
©O0T. CHK. M : Disable
sec ] 0.00 ~ 9.99  (Unit:l0msec) 0.01
P706 | Mode change RISTP G
confirmalion It sels delay time from Mode selectlion signal
delay lime (XD, MD2) change input to establishment of new
mode . This parameler is 1o neglect any signal
induced by uncertain stalus dur:ng mode is
changing.
{Caution)
Actual change time is this setling value plus
inlernal processing time about 20 nSec. .

¥item explanation

(Active timing] I :

immediate R : Rese! or Power source ON

/P : Power source ON /5 : At motor stop

¥item explanalion
values R : Reserved

[Level ] Y :Setting is required. /G : Runm can be conducted by iniiial

— 5210 -




A {Run mode Seiting Standard
C L uni!l Setting range sel
Para- S e I (initial)
meler t TP ly
No Parameter name P pod fe
mjdwrs: 1
i Q. Function
n —
g (ST'P
{Group 7 ) [1/0 signal parameter ]
. None | Menu seleci. | QUICK
P718 { Stop melhod at 1 15:P G QUICK,”FREE RUN

Emergency stop
. It selects motor stop method at Emergency stop.
©QUICK (Brake stop) -
Brake slop is conducted whep deceleration time
sethy (P711) passes and then afler setling lime
of (P712) , Servo is OFF (Torque free).
©OFREE RUN (Free run stop)
Torque iree run siop is conducled.
In Torgue control run, regardiess to this
seiting, the molor conducts free rup siop.

- sec 00.00 ~ 50.00 (Unit:I0msec) 0.00
P7T11 | Deceleration RiS-P |6 —
time at It sets the molor decel. time from raled speed tfo
Emergency stop stop when brake stop is selected by (P710) .

When set is T0) , the molor suddenly stops with
maximum torque {Torque limit value) .

When Free run stop is selected by (PTI0} , this
- parameler is disabled. :

sec | 0.00 ~ 9.99 (Unit:10msec) 0.00
P712 | Servo OFF delay {R|S - P [¢
line aflter It sets time {rom motor stop status to Servo OFF
Emergency slop (Torque free) when brake slop is selected by

{P710) .¥hen set is T0) ., Serve is OFF {Torque
free) at Lhe same time of moior stop.
¥hen Free run stop is selected by (P710) . this
parameler is disabled. :

None Menu select. ] ' FREE RUN
P713 | Slop method S-P G QUICK,~ FREE RUN

at AC power QFF

—

It selects moler stop melhod when AC power OFF is
delected {Power OFF).
©QUICK(Brake stop)
The molor conducts brake stop. .
©FREE RUN (Free rtum stop)
The motor conducts Torgue free run stop, ,
In Torque control run, regardless (o thig setlling,
the motor conducts free run stop.
{Caution] ‘ :
In case of Brake stop, depending on controller
status and load conditions, brake stop lorque
changes. Specially if AC power OFF is defected
in acceleration, Free run stop may occur.

*Mitem explanation {Aclive timingl I : immediale /R : Resel or Pawer source ON
/Pt Power source ON /S : Al motor stop o

Hitem explanation [Level ] Y *Seiting is required. .G : Run can be conducled by initial
values /R : Reserved

—45-31 -



A jRun mode Seltling Slandard
C L unjt Setting range sel
Para- { —]e ' (initial)
meler ST P gy
No. Parameter name P ipwidy |e
mldir s ! 1
i . Function
N '
g |S'TP
€Group 7 Y [I/0 signal parameter j
. None Menu selec[;_J ALM/WNG
PT14% ?LM{WNG signal RISTPE |G - | ALM/WNG] ~ ALM/WNG4
ogic
selection [t seiects ouiput logic of control output signal
(ALM, WNG) .
OALM/¥NGL  ALM-COM1 terminals Opened: QN,~
WNG-COM terminals Closed:ON
OALM/WNGZ  ALM-COM! terminals Closed:ON,”
‘ WNG-COM terminals Closed:ON
©ALM/WNG3  ALM-COMI lerminals Opened: 0K~
WNG-COM terminails Opened:ON
OALM/WNG4  ALM-COMI terminals Closed:ON
WNG-COM terminals Opened:QON
None | Menu select. | RDY!
P76 | RDY signal RISTP |G RDY!1./RDYZ,/RDY3.~RDY4
specificatien
selection

It selects output specification of control outpul
signal (RDY). _ '
@ : Hardware OT zlarm, Software 0T alarm
@ : Alarm which needs Reset signal (RST) fo -
release Serve lock conducted when the alarm
was detected.
ORDYI
Im moter drive(includes @)
Close RDY-COM! terminals.
_In metor {ree  : Open RDY-COMI terminals.
ORDY?2
In motor drive (includes ). and not @ condition :
Ciose RDY-COM! terminals. :
tn motor [ree or @ condition
Open RDY-COM! terminals.
©RDY3
In motor drive (includes.®) and not @ condilion :
Close RDY-COMI terminals.
In motor free or (O condition
Open RDY-COM! lerminals.

ORDY4
In moter drive and not @®®@ conditions
Close RDY-COM! terminmals. e

In moter free or @@ conditions
Open RDY-COM! terminals.

Above TIn motor free) is defined in none conlrol
status. Torque 0 (Final results are motor free.}
in some control as Torque control, elc. is
included in Tln molor drive)

¥item explanation [Active timing] 1 : immediate /R : Reset or Power soarce ON
/P : Power source ON /S : At motor stop

#item explanation [Level ] Y: Selting is required. /G : Run can be conducied by initia!
values /R : Reserved

— RN




A |Run mede[ |Setling Standard
c L unit Selling range sel
Para- Lo =18 {initial)
meler ST P iy
Nao, Parameler name i qpoid: e
mfjdirs: I
i a, Function
n ——
g {S'T'P
€Group 7 ) [1/0 signal parameier ]
: 00000
P730 | Reserved I R
[Caution]
Be sure to set T0f to this parameter .
B | | 00000000
P731 Reserved I - R
{Caution]
Be sure 1o set 103 to this parameter .
[ | 00000
P732 | Reserved I R
[Caution)
Be sure to set [0J to this parametler .
_ | . - ] 00000000
P733 | Reserved ] . R :
{Caution]
Be sure to set T0J to this parameler .
sec | 0.00 ~ 9.99  (Unit:l0msec) | 0. 00
P734 | Brake output RISTP G '
delay time ' Il sets delay lime from motor torque [ree staius
lo control outpat signal (BRK) OFF when Alarm,
Emergency siop, Servo OFF oceurs and Resei is
made.
None | Menu select. | ALM. OH2. N
P736 Motor over heat |R|STP G ALM.OH2. N~ ALM.OH2.Y
error detection
Enable/Disable I1 selects Enable/Disable ol motor over heat
seleclion error alarm detection.
O©ALM.OH2. N : Disable
O©OALM. OH2.Y : Enable
Enable selction if a moter is not equipped with
a thermister (Temp. sensor), Thermister cable
disconnection alarm is activaled.
PR )

Mitem explanation [Active liﬁing] I : immediate /R : Resel or Power source ON
/P Pawer source ON /S : At metor stop

¥item explanation

values /R : Reserved

(Level ] Y:Seltling is required. /G :Run can be conducted by initial

—-5-33 —



signal ioput
allocation 3

A |Run mode Selting Slandard
C L nt Setting range se
Para- e (initial)
meler LIS I
No. Parameter name tlpoid: Je
mldirs l
é n;; Function
g | STP
(Group 7 ) [1/0 signal parameter ]
- None [00000000 ~ 93999999 00000000
P737 | External input RISTP |G -
: signal input I't allocates external signals of Speed select.
allocation I I~3 ($31~3) to other inpul signals.
In this allocation setiing, 2 digits are | pair
for each signal as below, and to the 2 digits,
‘ gllocated No.  in the lab. (inpul sigral atlocation)
will be set.
When T0; is sel, they return to the original
351~3 signals.
Sample)
0 010
\T!éi_ 51881 signal (llocation riot changed)
382—allocaled to GSEL signal
583—~allocated to BRON signal
Reserved (Set 00.)
| | 000000001,
P738 | Reserved - . R
. {Caution]
Be sure 1o set 07 to this parameter.
None |00000000 ~ 89999909 ] 000040060
F739 | External input RiSTP G

It allocates external signals of Speed gverride
[~4 (0R1~4) to other input signals.

In this allocation setting, 2 digits are | pair
for each signal as below, and to the 2 digits,
allocated No. in the input signal allocation tab.
will be sel.

When 10y is set, they return to the original
OR1~4 signals. :

Sample)

0 0000
! \‘d—ORl—ﬂRl signal (Allocation no! changed)
ORZ—(R1 signal (Allocation not changed)

OR3-+rallocated 1o BRON signal

OR4—allocated to GSEL signal

P737 | Inpul signal allocatioen tap.
P739
Allocated{3ym Signal Name Allocated{Sym Signal Namg . o
No. bol No. bol
01 GSEL|Speed gain select. 03 Reserved
02 BRON|Forced Brake ON 04. Reserved

Supplemenl 1) If a

llocated No. to

is ireated by OR gate.
2} A signal not allocated to any input signal is aiways OFF status.

PT3T and P739 is duplicated, duplicaled signal

Hitem explhnation [Active timing] I : immediale /R :Reset or Power source ON
/P : Power source ON /S : Al molor stop -
Xitem explanation [level 1 Y: Setling is required. /G : Run can be conducted by initial

values R : Reserved



Fara-
meler
No. Parameter name

0 O =8 = -

IRun mode

Setting Slandard
unil Selting range sel
(initial)

—1rD < P

(=i
=R =
i -

S'T'P!

Function

€Growp 7 » [1/0 signal

parameter }

P742 | RST signal spec.|R
' select,

. | | 00000000
P740 { Reserved 1 - - R
{Cantion]
Be sure to set T0) to this parameter
- ] ] 00000000
P74] Reserved -~ R . —
‘ [Caution]) .
Be sure to sel F0J lo this parameter.
“None. | Menu selecl. [ RST

STP |G

RST.~CPU RST

It selects specificalion of Control imput signal
(RST). :
©ORST -
¥hen RST is ON, TRSTj spec. in 3-4-1 [/0 signal
list is selected.

©CPU. RST

When RST is ON, it reseis CPU.

(Caulion]

Do not select TCPU RSTI for NPS—FS lype.

If selected, TEncoder fault] occurs when RST
sign al is ON.

#Mitem explanation [Active timing] I > immediate R : Rese! or Power source ON
/P : Power soutce ON /S : At motor stop
#Mitem explanation [Level 1 Y: Setting is required. /G : Run can be conducted by initial

values /R: Reserved -

—h=-35 —



CHAPTER 6 RUN

6 — 1 Inspection n Before Start

After installation and wiring, conduc! following itspection
belore start,

(1) Is there any mis-wiring ¢ Specially, is the power source not
connected with metor connection terminals U, V,¥ 9

(2) [s there any place in short-circuited by cable chips, ete. 9

(3) TIs there any part of cable where abnormal force is added on ?

+ - (4) Is not there any logse fit screw, terminal, ete. ?

Are conneclors inserled tightly? '

(5) Is mot there any shori-circuil or line-to-ground fault in external

sequence circuits ? '

(6) Is the earth ground method correct ?

CAnd is the earth ground grade more than JIS Class 3.9

'~/~/-/-/‘-I'l”/-l"/-’f‘lm”-l-l”/_’/’I-J-f-/-l-/-f-I-/-—"/-ml-’ IIIII ”I'
! A Caution !
! I"/-I-I”J-’f-’/-I”I-l-/-/.-I-I.-/-/-I‘I-’f..l”/.’l"/-/'l-/‘/-l-I-I J!
\ . . . |
i. Never conduct an insulation tes{ as withstand voliage test, l
y meggar test, elc. and moise tesi by noise simulator. \
\ Those test may damage the unit. \

!
!
!
!
!
!
!
!
!
!
!

Before starting Run, confirm next setting.

@According to 6~4 TRun procedure) » Set motor type data to standard molor
setting parameter P00O.

In case of using a dedicated motor, set data 999 to POOO and referring
to [Option setting] specification, input associated-motor parameter to .
PO20~P059.
@Input signal: Confirm negative logic input of Emergency stop (EMG*),
Forward/Reverse over travel (FOT#, ROT#).
@®Inpul signal: Set ihe parameter corresponding to positive or n‘egqqtive

logic motion of Servo ON (SON(%)).




6 — 2 Display, Menitor Function

By the display of front panel LCD module, [/0 signal / monilor molian
- slatus , Atarm / error contents, et¢. can be confirmed,

By analog monmitor connector (P 1), Stalus of Speed command, Torque
coemmand, Speed feedback, Position deviation, elc. can be confirmed
as analog voltage.

6—-2-1 LCD module display

(1) Status display

Status display and parameter selting can be referred to CHAPTER 4
Setting and display] and CHAPTER 5 lParameter sel] .

As for Self-diagnosis, please refer to CHAPTER 7 MSelf-diagnosis] .

(2) 1/0 signal display"
I/0 signal status is displaved in [/0 signal display section

L ]

sov {1 [P ¢ J[FoT ] [RoT ] [EM6 |

MD2 ) IMDI | [DR/F]{TL/RI{ILS [/0 signal status is displayed.,
tRST | (PST J [HLD | [TRG | [N K ON/OFF condition can be referred Lo
(BRE_{[CLR | [cis | [PRF ] [P N 3-4 T1/0 signalj .

{RDY J[ALM J[wnG J[LIM ][ 2

[(Fig.6 — 1] [/0 Signal Status Display



6 —-2—2 Analog Monitor
Al MON! and MON2 terminals of the analog monitor connector (P 1) DC voltage
of the signals selected by parameter P 700 MMonitor 1selection and P1701
fMonitor2 seifection] are outpulted, respectively.
And at INHO terminal, actual external Speed command voltage is outputied.

By observing lhe wave in ascitloscope, motor motion status (momentary, steady
state) can be confirmed.

Analog_monitor'contents

Sym Monitor
bol _ Monitor contents.
- item
I't outputs actual External speed command inpui
Exlernal vollage.
INH | speed Polarity : Forward command , Plus voltage,
0 command Reverse command , Negalive voltage
Range : 0~ 410V *+10% _
['t outputs Speed command value ip each motion mode.
Speed Polarity : Forward command , Plus voliage,
¥ON | command Reverse command , Negative veliage
ld Range : 0~ =10V +10% (Raled speed command, = 10V)
i
: It outputs motor output torque vaiue.
MON | Torgue Polarity : Ferward drive torque, Plus voltage,
2 command Reverse drive torque, Minus vollage
Range : 0~ = 10V £10% (Rated torque, = 3.3V)
I't outputs actual motor speed.
Speed Polarity : Forward rotation, Positive voltage,
feedback Reverse rotalion, Negative vollage
Range : 0~ %10V +£10% (Motor rated speed, -+ 8V)
External + It outputs External +/- terque limit command valye.
Torque limi | Polarity: Forward torque limit and Reverse torque
External — Iimit, Both positive voltage
Torque iimi | Range: 0~ -+10V £10% (Ratad torque limit, +3.3V)
Position It oulputs position deviation amount.
deviationl | Polarity: -+ deviation, Positive voliage,
— deviation, Negative voltage
Position Range : 0~ 10V £10% -
deviation2 (Position devialion 1: deviationz 255 pulse, = 10V ,
Position deviation 2: deviation+ 4080 pulseuj:lOV)
N C Speed It outputs Speed command value in Pulse train run.
output Polarity : Forward command, Positive voltage,
(pulse train Reverse command, Negative voltage
speed 0 Range : 0~ [0V £10% (Rated speed command, £ 10V)
comman

[(Tab. 6 — 1] Analog Monitor Contenls




6 —3

Run motion mode can be sele
Pulse {rain position cantr

Refer to Fig. 1

Remote run or Local r
run

tndividual control rur mode selectiion, individuatl
control is conducted by contral
And osing parameler P516,
Remote run _
[ndividuaf control run mode selection, individual
conirol is basically conducted by serial communic

Local

Running Motion

cted out ol Speed conltrol,
¢l modes by input signals MD
fModg Configuralion J , Tab. 1 — 1
un is selected by input signal PC.

Torque conteol, and
i1 and MDZ.

- 2 MMode outline) .

, ; rum start/stop,etc.
Input signals.
any control can be conducted by Serial communicalion

run start/stop, etc.
ation.

And using parameter P517, any control input stgnal can be conducted.
[/0 signal list for Run motion is as follows.
ai Driver function
Signal name |Symbol
Speed Torque Pulse train Remote
control conirol control un *
Mode MD1, MD2 @ ® L ] ®
selection 1,2
Remote/Local PC @ ® @ ®
selection
Reset RST @ ® ® ®
Servo ON SON o ® ® o
Emergency EMG o ® @ ®
stop
Start DR L ® ® 9
Torque limit | TL @ @ o
Command pulse | CIH @ @
inhibit _
Deviation CLR @ o
clear
Speed select, [SS1,8S82,553 o 9 o
Forward FOT ® @ ® ®
over travei - ‘
Reverse ROT ® ® ® ®
over travel
Speed Override | OR1~0OR4 @ o
Speed gain GSEL ® ® o ®
selection
Forced brake ON| BRON ® @ ® ) ®
Positioning PN @] 0
complete
Serve ready RDY O O O. @]
“Alarm ALM O O O O
Warning WNG O O O O
Brake release | BRK O O @) O
Speed zero §7 O O O @)
IN Speed/ LIM O @) O @)
Torque limit
[Tab. 6 — 2] 1/0 Signal Motion List
® : [nput, O :Qutput



Run

1.

mode
6 —3—1
In Speed contrel mode,

Operation procedure

-

Speed control motion

by External speed command voltage (DCE10V)
Speed command value set by a parameter, Speed conirol

Speed control run

L

i

Selec! Run mode by
Remote/Local signal (PC)

Sel necessary parameter.

" Reflect parameters on
actual motion by Reset
signal (RST) ON or power

re-input.

, ar
run is executed.

PC OFF : Local run
ON :Remote run

Establishment of set parameter function

Servo ON signal (S0), ON

Start of Rum status

Servo ready signal (RD
ONZ?

Y

Seleet Speed control run

mode by Mode selectionl,?

signal (MD1,MD2).

Start signal (DR), ON

Execute Speed control run.

Error, Alarm
- occurred ¢

(AL
Speed control
run Y

Servo ON signal (S0) OF F

Confirm and [ix error and

Alarm contents and reset
them.

(R

L.

Fig. 6 — 2 Speed Control Run Operation Procedure

6-5 -



2.

Servo ON

Servo ready signa

Time chart

signal |

15ms or less

Mode selection 1.2 >Xsignal _ Speed conliol ran mode selection

signal

selection

Speed selectionl,? >Q External speed command seleciion Xlnternal speed command

Start signal 1. 20ms or mote '

External

command voltage

Forward rotation
h

Motor motien

H
Reverse rotation

— Speed command . <
voltage

(PT06 selivalue)

.

speed I i

¥

L
t
Gims or less

-

]
L)
]
T
1
t
1
1
[l
1
'
]
1
T
I
1
1
i
1
1
1

)
)
'
1
'
'
'
L]
)
1
1
1
'
'
i
)
]
1
)
1
: v
v,
! '
! '
: '
! '
T
¥
J 3
' |
1
1

L L > |
Ioms or lass \ f .

[Fig.6 —3 1 Speed‘Control Rur Time Chart

Relation of External speed command and Motor speed

* Motor speed is proportional lo Exterpal speed command voliage,
and rated speed is DC*1(QV.

And by the parameter P124 TSpeed command gain) , Motor rated speed
command voltage can be set between DC+6V and +10V.

- A motor rums forward by positive Exiernal speed command voltage.
By the parameter P300 lRotating direction selection) setting,
the motor can run reverse by positive External speed command voltage.

Forward rotation

Forward rated speed --

. Lo

=10V -6V | -

~

. : —> + Speed command voltage
’ Y 10V

--- Reverse rated speed
4 Reverse rotation
[ Fig. 6 — 4] Retation of Exiernal Speed Command and Motor Speed




4. Relation of torque limit command and molor max. output torque

- in Speed control mode by Torque limit signal (TLY motor max.output
torgue is limited.

- When - I is set {o the data of parameters PL1! and PI12 Torque limii
value 2 (+/-), External lorque limi{ command (TL+,TL-) becomes (he
Fimil value. _ '
¥hen limit value 0~300 is set to the data of parameters P11l and P[]?

- Torque limit value 2 (+/-), lhe set value becomes the [imit valye.

- ¥hen {imit value data of parameters P109 and P119 Torque limit
valuel (+/-) is set lower than (TL+,TL-) or Torque timit value 2 (4/-)
priority of output torque is Torque limit value 1.

- Motor max. output torque is proportional tg External torque limit
command, and 300% i{orque of both TL+ and TL- is DCHIOV.

- Forward torque is limited by Torque limit command+ (TL+) and
Reverse lorgue is limited by Torque limit command— (TL-)

(Forward torque limit] , [Reverse torque limit]
Forward limit torque Forward limit torque
1]
Forward : r
300% Torque '
Toerque [imit H10V _
L > command+ > Torque limijt

+1 0V P11 command-

: PL12

Reverse
4 J00%TorqueY ‘

Reverse limit torque Reverse limit torque

(Fig.6-5] Relation of Torque Limit Command and Motor Max. Output Torque

® Motor max.output torque limit function by External torque [imit
~command is effective in Speed contre! run and Pulse train run.

5. Field system control run(NP S—F I type only)
By the motor field system control, range iarger than base rated speed
can be achieved at constant torque.

Base rated speed is rated speed in conslant torque range (peak torgue output
range). .

In case of Field control run, base rated speéd is determined by setting

parameler POO0 MMotor types . and max. speed in constant outpuf range is set

by parameter PI143 TMax. speed] .

¥hen 999 is set to parameter P00O, base speed shall be set lo PO22
MRated speed(Field control base speed)] .

And when P143 is F0] , Field contrel can not be conducled,

Note)  Motor output depends on its type.
Rated Please ask our sales man.
Torque ] torque
range
Rated output ragge [Fig. 6 — 6] Motor Torque —
Speed Fealures
Base speed Max. speed (Forward, Reverse

(P143) common features)



6 —3 -2 Torague conlrol mode

In Torque conirol mode, Teorque conlrol ran is executed by External forque

command voltage (DC£10V) or Torque command value selt by a parameter,

1. Operation procedure

[ Torque control run ]

Select Run mode by Local/ PC OFF: Local run
Remote signal (PC). : ON

: Remotle run

Set necessary parameter.

Reflect paramelers on
aclual motion by Reset

Establishment of set parameter function
signal (RST) ON or power

re-input.
Servo ON signal(S0Q), ON Start of Run status
\ N
Servo ready signal (RDY
ON?
Errof, Alarm occurre
. (ALM)
Select Torque control run Torque control
mode by Mode selectiont,? run Y

signal (MDI, MD2).

Servo ON (S0) signal OF F

Siart signal(DR), ON

Conflirm and [ix error and
Alarm contents and resel
them.

Execute Torque control run.

Fig. 6 —7 Torque Control Run Operation Procedyre




2. Time chart

Servo ON signal _]

15ms LA F

Servo ready signal

Mode seleciion X

Torque control run mode setection

1,2 signal

1
]
E
1
1
H
I

Torque selection X EBxfernal iorqee command selection X Inlernal torque

1,2 siignal

]
]
)
t
1

Start signal

command selection

uu
20ms or more _

(P706 sel value)

+ .

External torqueT I; : >t
command l : __ﬁj———r-"“’—TJ

voltage ' ¢ ! E ' o

Forward torque ; oo E

! ¢ lsms_jor fess
Metor outpui ' b ’—————---..‘___1
lorque ' — >t
15ms or o
Tess

Reverse torque

[Fig. 6 — 81 Toraue Control Run Time Chart

3. Relation of External speed command and Motor torque

*Motor torque is proportional to External lorgue command voltage,
and 300 % output torque is DC= 1@V ( When rated torque is 100%.).
* A moloer generates forward torque by positive External torque command

voltage.

A motor generates reverse forque by negative External torque command

voltage.

3002%

—Torque command <

Forward

h
@
iorque -- s

-10v

voltage

- —> +Torque command vollqge
19y

---3002% dorgue

r

Reverse

(Fig. 6 — 9] Relatibn of External Terque Command and Motor Qutputi Torque



4. Relation of Speed limit command and Motor max. speed

- To depress increase of motor speed at low load » ele. in Torque control,
Motor max. speed can be limited.

Limit is lower value of External speed limil command (common to
External speed command INH) value or parameter P128 TSpeed limit
value] .
- Motor max. speed is proportional to External speed limit command valua
and rated speed is DCt+1QV.
- External speed limit command:and‘PIZS I'Speed timit value) are common set
to forward and reverse rotation. _ '
- External speed limit command can be enabled/disabled by the parameter
P127 T External speed limit Enable/Disable selection '

Forward limit speed

Forward rated speed

> Speed limit command voltage
+10V

Reverse rated speed

Reverse limit sbeed

(Fig. 6 ~1 0] Relation of Speed Limit Command and Motor Speed
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6—3-—3 Pulse train position control metion

[n Pulse train mode, Pulse irain run is execuled by Pulse train command.
1. Operation procedure '

Pulse frain run ’

l

Select Run mode by Local/ PC OFF: Local run
Remote signal (PC). ON : Remote run

Set necessary parameler.

Rellect parameters on Establishment of set parameter function
aciual motion by Reset

signal (RSTY ON or power
re~inputi.

Servo ON signal (S0), ON Start of Run status

e

N
Servo ready signal (RDY

ONT?

Error, Alarm oceurre

_ (ALY)
Select Pulse train run mode Pulse irain

by Mode selectionl,? signal- position conirol .Y
(MD1, MD2).

Servo ON (S0) signal OF F

Start . signal (DR) ON

Confirm and fix error and
Alarm contents and reset
them.

Command pulse input inhibit
signal (CIH) OF F Lo

Execule Pulse train run.

[(Fig. 6 — 1 1] Pulse Train Run Operation Procedure
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2. Time chart

Serve ON signal

15ms or less

Serve ready signai

Mode select. 1,2 signal

A
—

F

Pulse train run mode selection

Command pulse input
inhibit signal

—— 0

Reverse pulse

NN -nanAR_

)
'
1
1
l
)
.
|
1
I
1
1
'
'
)

l
]
L
1
1
'
r
1
1
]
1]
]
]
'
]
]
1
]
L
T
t
1
1
L]
L]
L]
H setting value
1

train command T !
+V . I :
) '
' : .
: x
. ! o 1 :
¥otor motien : ~ - t
' H v
1 T '
! 5| : P202 TPositioning s . ' i :
1 compiete range) ' ! '
-V 1 ) : '
Ll 1 r
1 ¥ L]

[ L

|

Positioning commplete
signal

(Fig. 6 — 1 21 Puise Train Run Time Chart

3. Relation of Pulse train command and Motor speed/ rotating amount
* Motor speed is determined by Pulse train command input frequency and

P603/P604 T Pulse train command compensation Numerator/DenominalorJ
And motor rotating amount is determined by Pulse train command input

pulse number and P6§03/P604 Puylse train command compensation Numeralor
/Denominator}

A motor runs forward by Forward pulse
train command) or leading B phase pul
phase pulse train command)

A motor can run reverse forward against Forward
pulse train command (lead
direction selection] and

train command (Directional pulse
se train command ¢ 90° different

pulse command or B phase
ing phase) by the parameter P300 MRotating
P601 lPulse train phase sequence selection) set.

Forward motor speed Forward motor rotating amount

\ »  Pulse train command
---------- 5 . “=--=------z {ompensation
Reverse o0 Reverse -7 rarid 1/2
pulse train —Z : pulse lrain —t: Compensation
command frequency| .- command pulse ratio 1/1
Pulse train commpnd —>"| Forward i Forward
Compensation =~ L= .- “pulse train L a— pulse train
ratio 1/1 y el command [requency Vet command aumber
Compensation LT R
ratio 1/2 '
¥ ¥

Reverse motor speed

Reverse motor rotating amount

(Fig. 6 —~1 37 Relation of P
Compensation

ulse Train Command and Pulse Train Command

- b6-12 -



4. Selection of Pulse train command input

In Pulse train command, nex! pulse can be selected by PH04

FPulse lrain commandmagnificalion select. |

(D 90° phase different pulse input (1, 2, and 4 limes can be selected)
through FC, FC, RC, and RC of CN],

@ Directional puise inpui through FC, FC, RC, and KC of CN{.

@ Directional signal + feed pulse input through FC, FC, RC, and RC of
Cil. _

@ Pulse train communication input through J2.
As for Pulse train communication, please refer to the description of
PG0S.

- 613 -



6 -4 Run Procedure

Please operaie the unijt in accordance wilh

the follawing procedure

‘Be sure to conduct trial ryn. At the trial run, ia order (o avoid i trouble,
at first run the unit without any load.
After conlirming no fault,
special attention no! to induce any accident.

.
!
\
!
\
!
!
!
!
\
!
!
!
¢
!
¢
!
!
!
!
\
!
!
!
!
!
!
\
!
!
!

-~

A Stk S A S A S DA S S T ] S S

® Do no! touch controller terminal blocks,

- voliage which is quite dangerous.

® Do not use the unit in the conditien lhat
is removed. Otherwise,

® Since residual voltage is left alter power source
de no! fouch terminals ang main circuit for 2 to 3 minutes.
(Please confirm that the NPS-FI/FS#-401~4
is 1it OFF and do the next step.)

® TPower source ON/QFF shall be made after cautiously confirming safety,

. ./-}-I-/-/-/"l-/-l'l-l”}-I'/-}"I-J-I-l-l-f-l-l-f-l.’/-l-f‘r-l'

cotunecl the unit to machine system and pay

it may cause electric shock.

6 —4—1 Confirmation of power source voliage

Please confirm that the power source volizge for

blower satisfies the required specification.

6 —4—-2 Trial run

1. Separation of motor and load

Disconnect a motor and machine system and make no

2. Servo ON signal (SON) OFF

Before turning power source 0N,
3. Power source ON _
When power source ig turned ON, initial status

panel LCD module. (Refer to Fig. 4 — 2 llnitia

4. Parameter set

\
N
~
N
~
N
N
N
\

carelessly. There js high
the terminal bloek cover
ts furned OFF,

02 front panel LED [ CHARGE

turn OFF Servo ON signal (50%).

P

a‘/-l-I-Iﬂl-l-l-’/-l-/b/-l-f

.

the contreller and motor cooling

lead coendition.

is displayed jn the front
| status display) .)

(1) Set POOO MMotor selection) , other parameters and Positioning data to
meet actual application condition.

(Refer to CHAPTER 4 MSetting and dis

* Next parameters have t{p be set for trial run.

playl and CHAPTER 5 [Parameter) .

L - A
Parameter Ng. Name Reference
¥hen setting No. (data) are selected wilhin
POOOD Motor type PO00-001~998 range, standard motors can be
' chosen. In case gpf 999 input, dedicated
moters shall be chosen, referring o
[Option set specification] set PO20~pos59.
POO0O1 Encoder type
PgQ2 Encoder pulse No.

{2) To execute trial rup

selection)

» setect TLocal modej by input signal

- 614 -

(PC) TLocal/Remote



5.

Reset signal (RST)ON (one shot)

(1) In order to reflect parameter values on actual motion, turp QN (one shot)
Reset signal (RST) aftler inputting parameiers.

(Metor and encoder parameter group O . ITEM 2000 are not reflected by Reset
(RST). It can be conducted by power source ON-QFF reset.)

(2) During Reset signal (RST) is inputied, in the front panel LCD moduje (1/0
signal display section)

Ilililill is lit on.

(Refer to Fig. 6 — 1 1/0 signal status display].

. Confirmation of controj input signal

(1) Turn ON/OFF all the control input signals excep! Serve ON signal (SON),
and by ON/OFF status of the individua! input display in the front panel LCD
module (1/0 signal display section), confirm if comnnection and togic of
coentrol iaput signals s correct.

(Refer to Fig. 6 — 1T1/0 signal status display) )

(2 As for selecled No. of 1,2,3 signals (881,882, 553) and speed data, coenfirm

7.

8.

them by Diagnostic mode display.
(Refer to Tab. 4 — 4 Diagnostic mode display contents.)

Servo ON signal (SON) ON

{(DAf1ter confirming parameter set and comtrol input signals, short-circuit
over iravel signal (FOT,ROT) , Emergency stop signal (E¥G) and common, then
turn Servo ON signal (SON) ON.

LCD module display FOT, ROT, EMG| is !it off.

At the time, all the input signals shall be OFF.

(2) F¥hen Servo ON signal (SON) is ON, a motor is ready i{o generate torque ang
resisting torque to external force.
(3) If Alarm is displayed or a motor runs at the time when Serve ON signal
(S0N) is ON, investigate and remove the cause in accordance with CHAPTER 9
MProtective function) .

Ren mode selection

(£) Select Run mode by Mode selectionl, 2 signal (MDI,MD2).

(2} In case of selecting Torque control run, at no load condition,
the motor rums at high speed at the time of Start signal {(DR) is ON
Since it is quite dangerous, please sel jow speed to the parameter P12g
[Speed limit valuey .

9. Start signal (BR) ON

(1) By lurning Start signal (DR) ON, the unit is ready 1o accept Speed,
Torque, and Pulse train command.
(2) If Alarm is disptayed or a motor runs at the time when Start signal (DR)
is ON, investigate and remove the cause in accordance with CHAPTER ¢
"Protective function]

- 6-15 -



10. Running motion confirmation

(1) Rotate a motor by low speed command, and check i speed is correct and
there is neither abnermal vibralion nor abnoermal sound.
(2) Then change the command input and confirm motor speed changes
proportienally to the command input. :
(It is recommended {o measure speed with a tachometer on the motor load shafi.)
(3) If in the above item, molor speed can not be increased 0r is not
proportional to the command input, er motor vibration and abnormal seund
occurs, invesiigate and remove lhe cause in accordance with CHAPTER ¢
MProtective functiony . '
(4) In case of Positioning rum, confirm if motor rotating amount is correct
to command pulse number. :
( It is recommended to mark on the motor load shalt to confirm position.)
(5) 1T in the above item, (he ROtor rotating amount is not muitiplied value by
tonstant ratio or fluctuates, investigate and remove the cause in accerdance
with CHAPTER 9 [Protective function)
(6) Running motioen confirmalion shall be conducted for boih forward and
reverse directions.

11. Load ruon

(1) After trial run in no load condition is completed, connect the motor to the
machine system and conduct trial run.

(Z) Load run shall be conducted after confirming the complete performance of
Emergency step, Over travel, etc..

(3) Tfuspect if abnormal sound, vibration, or heat is not generated.

(4) If the above trouble occurs or Alarm is displayed, investigate and remove
the cause in accordance with CHAPTER 9 fProtective functiony

(5) Motor molion and load status can be confirmed by the display of the
front panel LCD module (Status display mode)

(Refer to Tab.4 — 3 MStatus disptay mode display contents).)

® Load inertia ratio to the molor inertia shall be within the specified
range. Applied load GD* can be referred to 10-1 [Electric specification
controllery . :
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65 Adjustmenl
Since this controller has Auto. tuning function, al first please set ProL,P102,
P105. and PL06 by the funciien.
(Y¥hen Speed gain select. (GSEL signal) is used, bhe sure to sel P116 and P117.)
Auto. tuning operation can be conducted in accordance with 7-3 [Anto. tuningy .
Then adjust 6 — 5 — 2 TAdjustment method) item 2~7.
©—-5—-1 Adjustmenl point for individual pheromenon (Parameter )

Individual parameter details and setting method can be referred tog 5 -2
Parameler setl , 4~ 3 FOperation model , and4 — 3 — 2 TReal t(ime gain set) .

Phenomenon Adjustment point (Parameter )

P105 I'Speed loop gain”Low speed gain

. range)

Motor vibrates in stop status. P106 TSpeed loop integral time comstant,
Low gain range]

PL07 T'Speed loop derivative time
constant,/Low speed gain raage]

P108 TTorque command [ilter frequency
/Low speed gain range Effective in
Low speed gain range set by PIQO

P201 (Servo lock gain]

Elffective in Positioning complete range
set by P202

P101 TSpeed loop gainy

Motor vibrates in running. P102 TSpeed loop integral time constant
P103 MSpeed loop derivative tine constant
P104 Torque command filter frequency]
P200 fPosition loop gainj *

P605 TPulse train feed forward ratio) #

P116 [Speed loop gain / at GSEL signal 0Ny

. . P117 TSpeed loop ;nte%ral lime constant
A motor vibrates when GSEL signal / &t GSEL signal O¥; ,
is ON. P118 TSpeed loop dérivalive time constant

/ at GSEL signal QX
PY19 TTorque command filter frequency
/ at GSEL signal 0X)

Over shoot and Under shoot is large | P101 TSpeed loop gain|

at molor start or stop. P102 TSpeed loop integral time constaniy

' P103 TSpeed loop derivative (ime constamt
P200 MPosition loop gainj #

P605 TPulse train“feed forward ratio) %
Over speed error occurs. P211 TAcceleration time]

P214 TDeceleration time)

Peviation over flow occurs. P200 TPosition loop gain) #

P207 TOver flow detection pulse] %

P05 Pulse train feed forward ratio)
P2IT TAcceleration timej

P214 TDeceleration {ime

P200 TPosition loop gain) # '
Position time is long. [ P202 TPositioning complete rangej #
P605 TPulse train feed forward ratio)

Motor speed does not increase to
the rated speed against P124 TSpeed command gain]
Speed command voltage 10V.

Motor rotates slowly at Speed comma
nd voltage Q0 V. P125 TSpeed command offsel

# Pulse train command control item
[Tab. 6 — 3] Adjustment Point for Individual Phenomenon (Parameter )
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6—5—2 Adjusimenl method

1. Speed loop gain
(1) Speed loop gain (P 10 1 ZP105/P11686)
- The larger the setting value is, the quicker the response js.
- Too large set causes vibratign
- Too fow set makes response slow and motion unstable,
(2) Speed loop integral time constant (P 1 0 2 ZP106/P117)
- The smaller the setting value is, the quicker the response is.
- Too low set causes vibration.
- Teo large set makes response slow and motion urstable.
(3) Speed loop derivative time conslant (P ] Q 3/7P107/P118) %]
" - When this is set, respoase becomes quicker.
*Smaller value works in the early stage of motion and larger value works
on whole range and vibration occurs.

2. Torque command {ilter .
(1) Torque command filter frequency (P 1 0 4 /PI108/7P119) %1
- I'f machine resonance occurs, inseri a {ilter to Torque command to fix.
* The larger the setting value is, the quicker the response is.
* Too low set makes response slow and motion unstable,

3. Poesition loop gain
(1) Position loop gain (P20 Q)
- The larger the setting value is, the quicker the response is.
- Too large setl causes over shoot, under shoot and vibration.
* Too low set makes Positioning lime longer and Posilioning accuracy wrong.

(2) Servo lock gain (P 20 1)
* The larger the setting value is, the quicker the respense is at Servo Jock.
+ Too large set causes vibration.
* Too Tow set makes Servo lock weak and stop position moves by
external force.

4. Feed forward ratic

(1) Pulse train command feed forward ratio (P 6§ 05)
* The larger the setting value is, the smaller time lag is to
Pulse train command.
- Too large set causes over shoot, under shoot and vibration.
* Too low set makes Positioning time longer. - e

- is individual parameters in Speed zero range.
is individual parameters in GSEL siganl on
1 : Nermally the initial value is used and adjustment is pot required.
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5. Gain adjustment

(1) Gain can be adjusted by using analog moniifor (connector P 1) apd observing
the wave of Speed feedback in an escilloscope. _

Adjust Position loop and Speed loop gain paramelers unlil so as (o {jy over
shoot/under shootl and stop vibration.

© Conduct below adjusiment in running statys.
@D Set a littie bit low value to P200/P201 TPosition loop gainy , and adiust
P101 TSpeed loop gainy as high as possible unless a motor vibrates,

@Adjust to setl the optimum value {o Pl0O? MSpeed loop integral time constant)
and re-adjust P101 TSpeed leop gainJ) to find motor optimum motion. '
@P203 Speed loop derivative time tonstant) is used when higher response is
required to depress over shoot and under shoot, Tgg large set causes vibratio

@ Adjust P200 MPosition loop gain) as high as possible within the range
where metor vibration, over shool and under shoot dopes not occur.

® Conduct next adjustment in stop status.

@ Copy setting value of the above running status 1o Parameters in stop status
PZ0L < P200 TPosition loop gaing
P105  « PI10I TSpeed loop gaing
PIOS «— P02 TSpeed loop integral time constant |
PI07T « 'P103 ISpeed loop derivative tipge conslant]

@1 the motor vibrates after setting above, adjust P201/P105/P106/107

2s the adjustment meihod in running status.

6. Speed adjustment

(1)1n case of External speed command, moter speed becomes rated speed gaf
Speed command iaput veltage DCE 10V,
In case of using auxiliary power source or External power source,
rated speed command could net be exactly DC 10V,
To gel motor rated speed at rated speed command input, adjust the parameter
P124 TSpeed command gain) value.
Speed inpu! command voltage to the rated speed can be adjusted ig DCEG~10V
range by setting [6.08~10.00] tg P124 TSpeed command gainJl .
In case of setting in [10.01~109.00)] range, refer to 5 — 3 fParameter
specification), PI24.

7. Speed command of [set adjustment

(1) In case of External speed command, the motor could slightly rolale ggainst
Speed command input voltage 0 V. '

To stop the motor, adjust the barameter PI25 Speed command offset) value.
(2) Also motors can be stopped by Start signal (DR) OFF.
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CHAPTER 7 SELF-DIAGNOSIS
7 —1 Seli-diagnostic Operation Procedure

This unit is equipped with Seif-diagnostic function to check external 1/0 and
internal circuits. Seif-diagnostic mode can be selected by keys on the [ront
parel LCD module.

Set[~diagnostic mode operation procedure is as follows.

Set  "1103" to ITEY No. and press Elkey.

I TEM

Title of Diagnesis No. and contents are
displayed in the LCD module. Press or
key to select Seli-diagnostic item..
Title of Diagnesis contents are described
in [] of diagnosis No. column of

MOD '
[7-2 Sell-diagnostic item, contents] .

Press [ed.

|

Execule selected self-diagnosis .

Do you finish execut
Self-diagnosis item?

Do you finish Press to [inish exe- or

Self-diagnostic god culing Seli-diagnos. item.

Press to linish
Setf-diagnostic mode.

|

Input Reset signal (RST) to relurn
to ordinary run conditien.

[Fig. 7—11] Self—diagno;is Mode Operation Procedure
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7—2 Sefti-diagnosis item, contents

Diag. No. Diagnosis item Diagnosis conlents

DGO O | Controi input signal Displays control input signal status of coaneclor CNJ.

DGO 1 check 1

DGO 2 | Pulse train command Displays the internal command counler action stalgs
counter check (Command counter value) in the lronl pame] L] module

by Pulse irain command input.

DGO 3 | Feedback pulse Displays the internal feedback pulse counfer action
position counter stalus (Feedback pulse counter value in the front
check panel LCD module by Encoder feedback pulse.

‘DGO 4 |Feedback pulse Displays the internal speed detection counter action
Speed detection statues (Encoder feedback pulse [requency) in t{he
counier check front panel LCD module by Encoder feedback pulse.

DGO S | Speed command input Displays External speed command (Analog voltage) input
voltage check voltage in the front pane! LCD nodule.

DGO 6 Torque command input Displays Exiernal lor?ue command (Apalog voliage)
voltage check input voltage in the front panel LCD modul e,

DGO 7 [Torque iimit+ Displays External torque limit+ commang (Analog
command input voltage) input voitage in the front panel LCD module.
voltage check :

DGO 8 |Torque limit— | Displays External torque limit— command (Analog -
command input voltage) input voltage in the front panel LCD module.
voltage check :

DGO 9 {Analog monitor Outputs OV to Analog monitor terminals. (MONI, MON?2).
0V output check :

DG10 |Analog moniitor Outputs +10V to Analog monitor terminals. (MONI, MON2).
+10V output echeck ‘

PG 11 |Analog monitor Quiputs -10V 1o Analog moniter terminals. (MONI, MONZ).
— 10V output check |

1DG12 | Analog meniter Outputs 45V to Analog monitor terminals. (MONI, MON2).
+ 5V oulput check

DG 1 3 | Analog monitor - | Outputs -3V to Analog monitor terminals. (MONI, MOND).
— 5V oulpul check

DG1 4 |Control input signal | Un-used
check 2

DGI1 5~ | Digital swiich Un-used

DG2 2 | input signal check

DG3 0 | Thermister inpyt This item is for our faclory adjusiment of this unit
check at shipment.

DG50 | RAM check Conlirms if the internal RAM is normai by

conducting Read/¥rite. The resulis are displayed in
the front panel LCD module. ‘

DG5S 1 |Control output Qutputs Control output signz_ll of CNI in turns.
signal checkl Ouiput status is displayed in the front pane| LCD

‘module. ,

DG5S 2 |Serial communication Confirms if iransmission/receipt is normal by shor (>

I /F check circuiting TXD(A) —RXD(A), TXD(B) ~RXD(B), and RXD(A)
—RLR(A) of JI. Resulis are displayed in the fronl
panel LCD module.

DG5 3 | Control output Un-used
signal check 2

DG&S 5 |Display onit output | Un-used

DGS56 [ EEPROM check Confirms if the internal EEPROM (nong-volalile memory)

- 1§ normal by conduciing Read/Write. The resulils are
displayed in the froni panel LCD moduie. -

{Tab. 7 -1 (a) ]

Sell-diagnosis Item (1/2)
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Diag. No. Ditagnosis item Diagnosis contents
DG5S 7 | Pulse train It conducts iransmitled data check by Pulse train
communication communication throughconnector J2.
transmission check DG 58 is used together for the check,
DG5S 8 |Pulse train communic | It conducts received data check by Pulse trajn
ation receipt check | communication through connector J2.
DG 57 is used logether for the check.
DG90 | Trial run This ttem is for our factory adjusiment of ihis unit
at shipment. Never execute this,
DG9 1 ~ | DCCT offset This item is for our factory adjusiment of this unit
DGO 5 ‘adjusiment at shipment. Never execute this.
D G'3'7 | Auto. tuning It automatically sets Speed toop gain when
' at GSEL signal ON GSEL signal is ON.
DG9 8 | Auto. tuning I't automatically sets Speed loop gain.
(¥hen GSEL signal is OFF.)

[Tab. 7 =1 (b) 1 Self-diagnosis ilem (2/2)

A\ Caution

@ Self-diagnosis items DGYO~95 are for our factory adjustment of this unit.
Never execute this.
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Self-diagnosis item contents

Diagnosis LCD display in Diagnosis contents
No. execuljon
Contrel input signal cheek 1 ¥hen Contral input signal of connector CNI is ON,
Bl e L AT TR, inpu! signal name in LCD module stgnal display
DGOO [QGOOLE section is ]i{.
[__1/0_IN1] i AEREENEWNN ¥hen Diagnosis No. is DGO, individual signal datg
4 E}?’ET ISTT of [PS8]~[PS4], [SS3]~[5S1] are displayed by bjt
56 in the data display position.
P When Diagnosis No. is DEOY, individual signal data

of [OR4]~TI0RI] are displaye
display position.

Individual bit display is M1 when the si
and 70 when the signal js OFF,

Rule [ ON/OFF can be referred te3-4-2 lnput/
Qutput interfacej.

d by bit in the da

gnal

ta

is ON,

.....................................

Displays intlernal count

) er value of Pulse train
command. When 90° diffe

rent{ phase pulse is inp

uited,

DGO 2 Counter value is displayed by 4 {imes value of the
[_PLS.REF.] input pulse. Display range is 0~65535 and vajue
increases at forward command.
Feedback pulse position counter Displays internal position counter value of Encoder
check . feedback puilse. -
------------------------------------- Counter value is displayed by 4 times value of the
DGO 3 : input pulse. Display range is 0~65535 and valye
[__ENC.FB.] HEENE increases at forward command. _

Feedback pulse speed detection
counier check :

Displays internal speed deteciion
Encoder feedback pulse.

counter value of

------------------------------------- Counter value is displayed by 4 times value of the

DGO 4 input pulse.

(SPD. COUNT] In left Fig.T%, a mark (In reverse motion :7—))
is displayed.

Speed command input vollage check Displays Externa! speed command input voitage,

-------------- In left Fig. %), a mark (Negative voltage:T—)

DGOS DGO5% is displayed.

(_SPD.REF.] |[: EE. En

DGO &6

e o - -
N, mE

Displays External t
In lefi Fig.® 9%,
is dispiaved.

orque command input voltage.
a2 mark (Negative voltage:[— )

Torque limit+ comma
voltage check
DGO7
[_TRQ. LIM+]

nd input

Displays External for
voltage.

In left Fig. ® Mk
is dispiayed.

que limit+ command input

1, & mark (Negative voitlage:M—))

Torque limit— command input
voltage check

DGO0OS8
[_TRQ.LIN-]

Displays External tor
voltage.

Im left Fig. @M%
is displayed.

que limit— command ‘input

Ve

I, a mark (Negative voltage:M—))

&
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Diagnosis LCD display in
No. execulion

Diagnosis contents

Analog monitor 0V outpul check

DGO09

[_A. MON. OV] 00

Dutputs Qv to Analog monitor output terminals.
(MONL, MOND).

check

DG10
[A. MON+10V]

Qutputs +10V to Analog monitor outpul lerminals.
(MON1, MOND)..

Analog monltor—-l 0V outlput
check

Ouiputs -10V to Analog monitor output terminals.
(MON3, MON2).

DG11
[A. MON-10V] 00
Analog monitor+ 5V outhul Oufputs +5V to Analog monitor output terminals.
check (MONL, MOND).
DG12 DGi1
[A. ¥ON. +5V] 00
Analog monitor— 5V outpui Outputs -3V to Analog monitor output lermlna]s
check {MON1, MON?).
DG13 DG13-
00
control input signal check?2 Un-ased
______________ = o= = e mmmcacama.
DG14 DG14i}
(__EXT.IN] |i700000000
Digital switch input signal

check

DG15 [DGIS—
[_DIG.SWI] |{'FFFFFFFF
DGz 2 DG22—
{_DIG.SW8) [ *FFFFFFFF

Un-used

_7_5 —




Diagnosis LCD display in Diagnosis contents
No. executlion
Thermisler inpul check This item is [or our factory adjustment of this unit
-------------- [~ ToTooInetTomeo--7at shipment.
DG30 DG300
(_THERMiST] NERENEENR
RAM check Checks unit interna} RAY and displays Diagnosis
e DL LD R EEE resulis shown in the next tabulafion.
DGS5O DG50
[ RAM] i Display Diagnos. | Error contents
results
. 0x11] Normal
[_ERRORE!!] | Error Datal0000) Read/¥rite
No. 1 error
[_ERROR2!!] | Error - Datal5555) Read/Write
) No. 2 error.
[_ERROR3?!] | Error DatalAAAA] Read/Frite
: No. 3 error.
[_ERROR4!!1 |Error DatalFFFF] Read/Write
- { No.4 EITor.

Conirol output signal check1

Control output signals of connector CNI are ON

-------------- every 2 minutes in next furns, (Alarp and Rarning
DG51 signal ouiput logic is determined by the parameter
(_1/0_00T] {PT15].) During an output signal is ON, the output
signal name in the LCD module signal display is lit.
And in the left Fig. (MM M), the output signal
name is displayed. -
Start Speed
—> Alarm —> Warning —>Serve ready—> zerg
(ALM) (¥NG) (RDY) (S1)
| In Speed;&orque Brake Rough ¥
“limit : < release < matchinge Positioning
(LI (BRK) {PRF) complete (PN}
A Norma| stop, i LGOKEL)  and at Abnormal
stop, F{7#IERRORIY displayed.
. Controller
Serial communication I, F check p ;lf‘
TXD {8 2—@——-—
TXD () 1 =~
RLT & 10—
TXb & 88—
[__S.COMM.] J om 9 49—
Trow 45—
RXD {4 &
RLR azg: b e
RXD & 12 85—
RXD & 11 f—m ]
csv 7 05—
GND 14 ~5—
N Fsu
Before executing, she
rhﬂmﬂtTXDM)—RXDMLTXD(M—RXD
m),deKDUHhRLRUUanMNmrH.M
ring is as the abave.
Ccontrol outpul signal check 2 Un-used
DG5S 3
[__EXT.0UT]
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Diagnosis LCD display in Diagnosis cont ents
No. execulion

Display unit sutput check Un-used

DG5 5

[EXT.DISP. ]

DGS6i:
LEARUNNING

Checks unit internal EEPROM and displays Diagnosis
results shown in the pext tabulation.

Display Diagnos. Error contents
results

r 0K!!'] | Normal

[_ERRORI!!] | Error Dataf0000] Read/¥rite
No. ] error

(_ERROR2!!] |Error ‘Datal§555) Read/Write
No.2 error.

(_ERROR3!!3 | Error DatalAAAAl Read/¥rite
No.3 error.

[_ERROR4!!] | Error DatalFFFF| Read/¥rite

. No. 4 error.

[_ERRORS'!] {Error Return to Original data

No.5 error.

Pulse train communicalion
traasmission check

DGs57
[_PLS.TRS.]

I't transmiis data every 0.5 second in the below
described sequence by Pulse train communication
through connecier J2.

And in the left figure (MREMN| , nunbers
corresponding to transmitted data are displayed.

Start ———-E 000600 —> 11111 — 22272 ;]

Pulse train communicalion
receipt check
DG5S 8
[_PLS.RCV.]

59555 <— 44444 <«— 33333
It receives data by Pulse train comzunication through
connector J2.
To conduct this check, connection of NC3-FI/FS or
other NPS-FI/FS which data are transmitted by DG56
is required.
Received data are transmitted data
NCS-FI/FS or other NPS~FI/FS.
Diagnosis results of received data are displayed
as below.

by DG5T from

Display Diagnosis

resulis

Abnernal contenis

OK!'1 | Normal

end o

L

(_SUM. ERROR] | Abnormal

; -Sum check of communication
en

data is ahbnormal,

(_TIME. QVER] Communication data could

Abnormal
end not be received at zl}.

Trial run

This item is for our factory adjustment of this unit
at shipment. Never execute this. o
Otherwise, a motor siarls fo run and It is

dangerous.

This item of the unit was already adjusted at cur
faciory at shipment. )
Never change the setting unit.
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Diagnosis LCD display in Diagnosis contents
No. execution

Auto. tuning This item has the function to measure load
—————————————— characteristies (machine system) and sel suitable

DGO 7 servo conlrol parameters automatically when GSEL
[_AUTOTUNE] signal is ON.
Refer to [7-3 Auto. tuning ] and operate this unit.
Test run
DG9 7}

CALCULATE
Displayed in caticu-

lating of parameter

Auto. luning ‘This item has the function to measure load _
-------------- characterisiics (machine system) and set suitable
DG98 servo conirol parameters avntomatically when GSEL
[_AUTOTUNE] i signal is ON. :

Displayed in Refer to [7-3 Aute. tuning ] and operate ihis unit.
Test run '

DG¢8ii
CALCULATE
Displayed in calicu-
of parameter
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7—3 Auvto. tuning

Auto. tuning is the funclion thal unit itself sets or supports to sei servo coniro!
parameters adequale to machine system (motor load).

Aulo, tuning consists of 2 functions, lAule. tuning function) and [Tuning level adjuslmeni
functionj

Auto. tuning funciion is the function to determine adequate serve control parameter values,
referring to response of the machine system by running a motor inm Test run.

Tuning level adjustment function is ihe function to support moere adequale servo control
parameter setting to the machine system by increasing or decreasing gain depending on
machine characteristics measured by Auto. tuming function.

And the unit has servo control parameter switching function (GSEL signal select.),

and Auto. tuning for 2 motor Joad conditions corresponding to this function cag be conducted.

o | A\ Caution

® Since in Auto. tuning function run, a motor shaft rotates in accoerdance with the
set of parameters [P 1131, [P114], please confirm the load machine can
move in the range. And if Over travel sign2l (FOT*, ROT*) is not connected,
this function is error status. (By the parameter [P705] setting, FOT#*, ROT *
can be disabled.)
@ 1In Auto. tuning function rup, signal input other than FOT*, ROT* is invalid.
Reset signal (RST) , Emergency stop signal (EMG#) , etc. can not stop the [unction.
@ If vibration or other trouble occurs in Auto. tuning function run, immediately
stop the run by B key.
And when the run is stopped, the motor becomes free and runs by the inertia.
@ In the following cases, Auto. tuning funciion can nol calculate correct gain,
and may cause oscillation or runaway. In the case, please set the gain manually,
(1) Un-even load is large. -
{2) Friction is large.
(3) Load imertia fluciuates.
(4) load machine rigidity is low.
(5) Looseness or backiash exists in the load machine,
(6) Load inertia is 3 times or less of the motor inertia,

@ Compulsion

@ Auto. tuning functien and tuning level adjusiment function calculate oplimum
Speed loop gain based on the measured load characteristics.
Alter executing Aute.tuning function and tuning level adjustment fumction,
il load changes by the load machine fine adjustiment, etc. . be sure to repeat
Auto. tuning funclion and measure the load characteristics, again. If this is not
conducied against load change, the load machine may cause oscillatien or runaway.

Q Inhibition

@ Please do not conduct Auto. tuning to the molor shaft with consistent external
side force. if Self-diagnosis is selected when Auto. tuning function is execuled,
a motor becomes in Torque free and driven by external torgue.

v-1
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7—3—1 Auto. tuning operation procedure

Auto. tuning operation procedure is as follows.

Assemble this unit, a motor, and a load
machine :

& In Auto. luning [unction run,

OFF FOT# ROT# inpul signals. only FOT#, and ROT# inpul signals are
effective. RST, EMG#,eic. can not stop.
(Parameter [P705] can disable FOT#+ and ROT#)

& Do not start Self-diagnostic function

Self-diagnostic mode starts. other than Aute. tuning function,
carelessly.

\
Execuie Auto. tuning {function. .
‘ T XRefer to [7-3-2. Auto: tuning function)
Self-diagnostic mode
is over.
W
Inpui RST signal.
3
Made Servo ON stafus.
¥
Tuning level adjusiment mode staris.
\L .
Execute tuning Tevel adjustment * Refer to {[7-3-3 f{uning level
function. adjustment funetion] .
N
Tuning level adjustmenti mode is over.
€

Tuning is completed.

[Fig. 7—21 Auto. Tuning Operation Procedure
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7—3—2 Auto. tuning functien
Auto. tuning is operated by Diagndsis numbers, DG97 and DGYS of Self-diagnestic
mode.

® DG 93 measures machine characteristics in Test run, and sets adeguate values
1o the following servo control paramelers.
.Therefore, be sure {o comnect a motor and load before executing DGIS.

No. Parameter name Reference
P101 | Speed loap gain Sets adequate value.
PI02 | Speed loop integral time constant Sets adequate value.
P103 1§ Speed loop derivative time constant Sets O (Normally 0 is adequate
o value.)
P105 | Speed loop gain / Low speed gain range | Same seiiing value to P101
PIO6 | Speed loop integral time constant -Same setting value to PI0?
/ Low speed gain range
PI07 | Speed loop derivative time constant Same setting value lo P103

/ Low speed gain range
P139 | Speed loop proportional gain division | Sets @

: 1ratio (Normally 0 is adequate value.)
P140 Inertia Sets adequate value.

P14] | Viscosity {riction Sets adequate value.

P142 { Speed loop FF2 compensation ratio Sets 0

(Normally 0 is adeguate value.)

@ DGI7 sels following servo control parameters when GSEL signal is OX.
Therefore, since machine characteristics are measured in Test run, be sure to
connect a motor and load at GSEL signl ON before executing DGY7.

No. Parameter name Reference
P116 | Speed loop gain / at GSEL signal ON Sets adequate value.
P117 | Speed loop integral time constant Sets adequate value.
/ at GSEL signal ON '
P118 | Speed loop derivative time conslant Sets 0
/ at GSEL signal ON (Normally 0 is adequate value.)

And when the load machine is changed, or load characteristics changed, etc.,

be sure to measure the load characteristics, agaim by Autoe. tuning function.

Auto. tuning function can se! optimum gain when the load inertia is within

3~30 times range of the motoer inertia. If the load inertia exceeds 30 times, gain will be
set a little bit low. In the case, adjust tuning level adjustment function, confirming
safety.

—7-11 -



1) Auto. tuning function operation procedure
Operation procedure in Auto. tuning function is as follows. (DG 87 operation is identicat.)

Set and conlirm parameters [P 11 3]

and [P114].
By [4] (¥}, select
DG9 8 diagnosis item
DGOR.
MAUTOTUNE
Press [  key.
& Motor shalt rotate in accordance with
Execute Auto. (Fig. 7—41] test run.
DG9 8} tuning run. _ Please again confirm the foad machine is
( a motor in movable range.
RUNNING/]| rotates.) Stop by B key. (Parameter is un- changed.)
) Stop by B key. (Result display is cancelled.

When calcolation is made correctly, the

The motor stops parameter will be changed.)
DG9 8 and optimum

gain is
CALCULATE/ ] calculated to Abnormally over

the load

characteristics.

Correcily over

Error occurred.

DG9 8i} ; Optimum parameter DG98{] The parameter is
was set. : . not changed.

Press [ key. Refer to 3 [Tab. 7 — 2Error No. List}

- Auto. tuning
DG9 8 is over.

TAUTOTUNE

(A
Notel :1f a molor vibrales in Auto. tunming trial
run, execuie this again.

Execute it again
?

By pressing key, [inish Self-
diagnostic mode.
!

input Reset signal (RST) to return to
ordinary run status.

(Fig. 7—31 Asglo. Tuning Function Operalion Procedure
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2) Parameler setting
Before execuling Auto. tuning function, sel and confirm parameters (P11 3] and ([P114) .

[P113] Augte. tuning trial run direction selection

1. function
It sets motor {rial rum direction in Auto. luning function run.
@BOTH : The molor [irst run forward and then reverse.
@-+-ONLY : The motor rolates only forward.
@—-ONLY : The motor rotates only reverse.
Normally select “BO TH" . Forward or reverse shall be applied lo 2 load machine
which can move one direction only.
And since rotating direction reverses by the parameter [P300 Rotating direction.
-~ selection? , please note ii.
2. Untt and setting range
() Unit > Menu selection
(2) Setting range: BOTH,/+ONLY./~ONLY
(3) Initial value : BOTH
3. display ‘
(Auto. turming trial run direction selection]
—Auto. tuning test rum direction is displayed in turns.
(BOTH/+ONLY/-ONLY)
Left Fig. shows selection of both directions.

B2, 5sec

(Fig. 7 —4) Auto. Tuning Melion Patiern

“
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(P 114] Aulo. tuning trial run speed ratic

1. Funetion
[l sels motor trial run speed by ratio ol rated speed in Auto. tuming function run.
When 0. OO0 is set, the molor does not rotates and an error oceurs.
When 1. 00 is set, the motor rotates at rated speed.

Norma!ly set initial value. And since by this parameler motor rotating amount changes
please note if,

2. Unit and setling range
(1) Unit : None
(2) Setting range: 8. 00~1. 0O
(3 Tnitial value : 0. 30
3. display
{Auto. tuning trial run speed ratio]
~—Auto. tuming trial run speed ratio is displaved

A\ Caution

Metor retating amoun! depends on parameters [P 1 13] and (P11 4] values as

follows. Before executing Auto. tuning function, confirm that the load machine is im
the movable range.

(I) Case: P113 "BGTH"
( Motor shaft ameunt [rotation])=(P 1 1 4 set value) X (Rated speed) X0.003
(Sample] P114 is 0.30, rated speed is 3000rpm
( Motor shaft amount [rotation] )=0.30%3000x0.005=4.5(rotation]
First ihe motor rolates forward about 4.5 turns and Lhen reverse abuut 4.5 turns, also.
(2) Case:e P113 "+ONLY  or "—ONLY"
( Motor shalt amount [retation] motor])=(P 1 1 4 set value) X (Rated speed) X0.020
[Sampie] P 114 is 0.30, rated speed is 3000rpm. '
( Motor shaft amount [rotation]])=0.30X3000X0.020=18[rotation]
The motor rotates forward or reverse about 11 turns.
(3) Reference
As reference sample case that P11 4 is 0.30 (initial value) is shown.

rated P113 setting

speed BOTH +ONLY —ONLY
2000 Both directions 3 turns |Forward 12turns{Reverse [2¢urns
3000 Bath directions 4.5 turns|Forward 8turns|Reverse 18turns
4000 Both directions 6 turns |Forward 24turns|Reverse 24turns

3) Auto. tuning error
[t shows errors in Aufo. tuning functiom run.

Error No. Contents

ERRORI Measured data were 0. Please confirm PlIl4 is not 0.00 and execute it.

ERROR2 Speed loop integral time constant P102 and P117 were out of the range.
Auto. toning can not be conducted. Set the paramelers manually.

ERROR3 Mg%?g{e?nd%ﬁg 858 agggﬁT%éz .confirm that looseness, etc. does mot

ERRCR4 Cither TOT*or ROT* stopped il.

[Tab. 7 —21 EBrror No. List
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7—3—3 Tuning level adjdstment function
Tuning level adjustment lunction is executed by (Tuning level adjustment mode ) .
(Tuning level adjustment mode } can be conducted alter Anto. tuning function is executed.
And even after Auto. luning function is executed, if load chanmges, please execute

Auto.

tuning function, again.

Tuning level adjusimenl mede is selecled by the following ilems.
@ Please judge gain is high or low when GSEL signal is ON, and set adequate value
to the following servo control parameters by ITEM NO. (3468
At the time, please adjust them, watching actual response of a machine.

Na. Parameter name Reference

P101 | Speed loop gain Sets adequate value.

P102 | Speed ltoop integral time eonsiant Sets adequate value.
-{P105 | Speed loop gain / Low speed gain range | Same setting value {0 P101
;1 P106 | Speed loop integral time constant Same selling value {o P12

/ Low speed gain range

® ludge whether gain is stronger or weaker, and please set suitable value to the
~serve control parameter by ITEM No. 1346 7 . .
At the time, turn GSEL ON and adjust gain by waiching machine response.

No.

Parameter name

Reference

P116

Speed loop gain / at GSEL signal ON

Sets adequaie value.

PL17

Speed toop integral lime constant
/ at GSEL signal ON

Sets adequate value.

1) Tuning level adjustment funmction operation procedure
Operatien in Tuning level adjusiment functiom rum is as follows.
(ITEM T3467] operation is identical.).

1 TEM{]

Input 3468 to ITEM NO. by LCD
module and press key to run
Tuning level adjustment mode.

Confirm LCD module display.

increases.
galn decreases.

When (A] key is pressed, gain
Wheg key is pressed,

Adjust it again

No

[BY B key.

(inish Tuning level adjustmenl mode. |

[Fig. 7— 51

Tuning Level Adjustment Function

—7-15 —
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2) Display in Tuning level adjusiment mode

r— Current gain is shown.

The rangetd is 3~50, 48 steps.

The smaller the value is, the lower the gain is.
The larger the value is, the higher the gain is.

By pressing [a] key, level numeric value increases i.e. gain becomes high.
By pressing key, level numeric value decreases i.e. gain becomes low.
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CHAPTER 8 MAINTENANCE

“y ‘OFF (In case of NPS-FI/FSM#~401~402, conlirm front panel LED display

8—-1

Py T Iy

A J A S B S B S A S —

.1-1-1-/‘1-/.—-1-;’;-1-1.-,"1-1-/-/-/-/"/.-z—r-z-,—t-;-/”;-;-/-/-/-

Though our coentroller and motors are maintenance free, in order lo preven! them
from unexpected troubles caused by unit circumstances change, etc., periodic
inspection is recommended.

/A Caution

./-IHI,—'/-f”f.-I-/-/-I-I-I-I-l-l-l”}-/-/-l‘/”/-l-'/-I-J-/ p— — o~

During conducting maintenance, the worker in charge should confirm power
ON/QOFF status by himself.

@Even though power supply is shut OFF, since high voltage is charged in
main circuit condensors, please resume work 3minutes or more after shutting

. N
/) —

TCHARGE] is lit OFF).

@ Never conduct an insulation test with a megger tester because il may
damage the controller. In case of measuring insulation of a notor, first
disconnect cables (U,V,¥) between the motor and controller, compleiely
and conduct it.

.I”I’I‘IF’/.’I”I-/-I-/”I-I-/-I-I-I-l‘l“"‘l-l-l.ﬂ/'l-l-/-J.-I-I-l.-l.

A S A S b £ S A - ] v

Daily Inspection
Conduct daily inspection of the following items.

[Inspection item]

(1) Imspect if the motor runs correctly.

(2) Inspect if the installation circumstances is normal. (Power source,
temperature, humidity, dust, ete.)

(3) Inspect if codling system is normal.

(4) Inspect if Regenerative resisior, etc. are normal,

{(5) Inspect if terminals and conpectors are not loose.

{(6) Inspect if there is no abnormal sound or vibration.

(7) inspect if there is no over heat or discoloration.

Periodic inspection
Inspect the following items periodically af{ter routine operation or certain
period (Every 6 months , 1 year).

{Inspection item)

(1) Inspect if there is no loose load connection, loose belt, large shaflt key

backlash, or abnermal bearing sound.

(2) Inspect if the installation circumstances is normal. (Power source

temperature, humidity, dust, etc.)

(3} Inspect if codling system is normal.

(4) Inspect if Regenerative resislor, etc. are normal.

(5) Inspect if terminals and connectors are not loose.

(6) Inspect if there is no abnormal sound or vibration.

(7) linspect il there is no over heat or discoloratien.

(8) Imspect if there is no alien substance or dust lamp.

(9) Inspect if cables are free from flaws and fatigue. -

(10) Inspect the conlroi cabinet radiation fans, clean air filters and inspect
or replace relays, etc.

A



"8 — 3 Other inspeclion

8—3—~1 Gear

[t is necessary lo supply and replace oil of gears of geared motors

Replace oil every 3,000 hours.

Stace ltubricating oil has very imporiant funciion , use only designated type.
(Never use machine oil, engine oil, etc. .) ‘

[f name of the designated lubricating oil is not indicated, contact our sales man,

In case of supplying or replacing oil of lubricating oil system be careful not te

mix oils or leak oil. Supply the oil to the specilied level

And confirm if bolts for gears are not loose.

8—=3-—2 0il seal :
Reptace oil seals every 5,000 hours. _
Since an oil seal is not supplied to standard motors, if required, describe
(With oil seal) on your order sheet.

8 —3—3 \Motor bearing
Motor bearings are specific types for moiors.

Bearing life time depends on working conditions but generally is about 20,000 hours.
Motor cooling blower life {ime is as well.

8—3~4 controller _
Controller part replacement guidance is described here.
Though used parts of the coniroller are mainly electric parts, some of {hem fave
life time. '
Part replacement guidance is described in Tab.8~1.

Parts name Standard life Replacement method, others
Copting fan 2 ~3 vyears Replace with new one.
Smoething capacitor 5 vyears Replace with new one.

(Decide after investigation.)
Breaker,relay, ete. -— Decide after investigation.

Fuse 10 years Replace with new one.
Aluminum electrolytic Replace with new PC board.
capacitor on PC board | 5 vears (Decide after investigation.)

(Tab. 8 — 11 Guide Tabulation of Parts Replacement |
‘ ’ N
¥orking conditions
* Amblen! temperature : Mean temperature in a vear 30T

- Load ratig : 8 0% or less '
= Availability : 20 hour or less ./ day

There are in conformity to the corporate judicial party Japan Electric Industiries
Association TRecommendation of Periodic Inspection of General Converters}

However, above replacement period is just guidance and in general, our products
were designed with heavy duty parts. ’



Replacement guidance of olher parts which have life lime 1s described in Tab.g-9.

Part name Standard Replacement Conditions
life method, others
LCD 7 vyears Replace with new 25107,
one. 6 5%RH or less
EEPROM 10 vyears Replace with new Change frequency of Parameter
PC board. » 3 times  day

(Decide after
investigation.)

[Tab. 8 — 2] Guide Tabulation of Parts Replacement 2

Since life time varies depending on temperature and humidily condilions, do no wuse
the controller in high temperature and humidity atmosphere.

¥ In addition, please periodically inspect below fuses for controller types :

NPS-FIH*¥-553,753,114 ( 3 kinds ).

Part name: FUS E (Refer to outline and individval function of CHAPTER 2
ISpecification] .)

Function : If internal anti-surge parts, etc. of the controller are damaged and
in fShort circuit modes by thunder, etc., the fuse melts and protect
main circuits

Replacement : ¥hen the fuse melts, the top of the fuse jumps out by anm internal

spring.
In the case, since anti-surge parts should be replaced, together,
contact our sales man.




CHAPTER 9 PROTECTIVE FUNCTION
9—1 Protective Function and Error Treatment

In order to avoid damage of vaits and molors by abnormal situation, the controller
internally has Protective function and Error treatment 1o notify operallnn mistake
ete.

Protective function consists of TAlarm treatment) and ['Warning trealmentJ ,

and Error ireatment function consists of lError display] .

MAlarm lreatment
When a fault is detectied, a motor stops (Sudden stup or torque free depends on the
reason.) , Alarm signal is outputtied and Alarm message is displayed simultaneously.

@Warning treatment
When it is highly anticipated to be faully if the present running siatus is continued,
. Warning of fault notice will be made.
When Warning occurs, Warning signal is outputied, and ¥arning message is displayed,
however the metor does not step.

@Error display
When operation mistake, input data error, eic. occurs, Error message is displayed.

Treatment description when 2 fault eecurs (detected).
Motor metion ‘| Control output LCD disptay
~ | signal

Alarm Sudden stop or o Alarm signal Alarm message
{reaiment lorque free output
%arning Current motion Warning signal Warning message
treatment continues. output
Error display | Current motion No output signai Error message

continues.

[Tab. 9 — i] Fault and Treatment
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9-1-—1

Contents

Motion and
output signal
status

Way to release
% |

Alarm list
Name
Display
[PH error
ALM. [
I1PM ERR.

Pue to line-to-ground
fault of a metor and
shori-circuit of U,V, ¥
cables between & controller
and a motor, over current
flows in main circuit
power element.

Or Radiator function of
power element are faulty,
and over heat occurs.

Motor torque
free

Alarm ON
Warning OFF
Servo ready
OFF

Brake release
OFF

Resel signal
(RST) input or
power re-input

Control power under
voltage

ALM. [}

UNDRVOLTI1

Control voltage (+5V,+15
¥} falls down.

DC+5Y : Aboul+4. 79V

or less

DCH15V : about+13.5V

or less

Motor torque
free Alarm ON
¥arning OFF
Servo ready
OFF

Brake release
OFF

Reset signal
(RST) input or
pewer re-input

Main power under
voltage

---------------------------

ALM. i}
UNDRVOLT?2

Main circuit DC bus
voltage dropped less
than about 180{3701V.

£ 1 is value for 400V
type(ln case of integral
power source type, this
alarm is detected.)

Motor torque
free - Alarm ON
Warning OFF
Servo ready
OFF

Brake release
OFF

Reset signal
(RST) input or
power re-input

“ENCODER

an encoder cable is
broken / not connected
0r & connector comes out.
Yrong setting was made
to POOO~P00Z. CPU reset
was done to NPS-FS type.

free Alarm ON
Warning OFF
Servo ready
OFF

Brake release
OFF

Over voltage ervor Due to excess load iner- | Motor torague Resel signal
' tia,etc.,Regenerative free (RST) input or
----------------------------- resistor treatment Alarm ON power re-input
capacity at moter stop Warning OFF
ALM. I} and in accel. is short. | Serve ready
OVERIIVOLT And main circuit DC OFF
volt. is more than about | Brake release
400 [820]V. [ lis value | OFF '
for 400V type
Encoder fault An encoder is faulty, Motor torgue FPower rte-input

AR

#1 : Release method MPower re-input} can be also conducted by lPress of f{ront panel

reset switchl.

[Tab. 9—2 ()]
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Contents

Motion and
oulput signal
stalus

¥ay (o reiease

Moter speed is more than
about 130% of rated
speed, '

Motor torque
free Alarm ON
Warning OFF
Servo ready
OFF

Brake release
OFF

Reset signal
(RST) input or
power re-input

Due to over load or ‘
excess repeal (loading)
frequency than allowable
value, the internal
electronic thermal
worked.

Motor torque
free Alarm ON
Warning OFF
Servo ready
OFF

Brake release
OFF :

Reset signal
(RST) input or
power re-input

A C power OFF
detection error

AC power source becomes
lower than about 145V
[290V]for more than about
S0msec. (Black out
occurred.)

(1 is value for 400V
type.

‘A motor siops
by (P713: Siop
method at-AC
power OFF) and
Alarm of
torque ON
¥arning OFF
Servo ready
OFF
Brake release
OFF

Resel signal
(RST) input or
power re-input

Deviation over flow

-----------------------------

ALM. i

TIOVERFLOW

Position deviation

exceeds the set value of
(P207 : Overflow

detection pulse) .

A motor sudden
stops and in
torque free.
Alarm ON

-| Farning OFF

Servo ready
OFF

Brake release
OFF

Reset signal
(RST)input or
power re-input

Motor shaft fault
at power ON

A motor shaflt turms or
vibrates when power is
turned ON.
If a motor shaft turns
or vibrates when power
is turned ON, an encoder
can not be initialized.
{Only NPS-FS type can
detect.)

Motor torque-
free

Alarm ON
Warning OFF
Servo ready OFF
Brake release
OFF

Pawer re-input

v

-----------------------------

Position deviation
exceeds the set value of
(P208 : Deviation error

detection pulse] .
XBui it is applicable
when 7STOP:Alarm stop)
is selected for (P209:
Motion selection at
deviation error) .

A motor sudden
stops and in
servo lock.
Aarm ON
Warning OFF
Servo ready
ON =]

Brake release
ON

Reset signat
(RST) input
or

power re—inpui -

#1 : Stalus when TRDY1; is selected by

IT other one is selected, differen! status may happen.

[Tab. 9 —2 (B)]
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Display

Contents

Motion and
output signal-
status

Way to release

Forward over travel

ALM. i}

+HARDIIOT.

Forward over travel
(FOT) is detected.

A motor sudden
stops and in s
ervo lock.
$1Alarm ON
Warning OFF
Servo ready

ON #2

Brake release
ON

Move the motor
reverse and
release Forward
over travel.

Reverse over travel

ALM. i
—HARD{IOT.

Reverse over {ravel
{ROT)Y is detected.

A motor sudden

stops and in
servo lock.
#1Alarm ON
¥arning OFF
Servo ready
ON #2

Brake release
0N

Move the moior
forward and
release Reverse
gver travel

Absolute encoder
communication error

---------------------------

ALM. {1
ABS. COMM.

Data [rom an absolute
encoder can not be
received.

#I10 TABS1/21 is
selecied by [POOI :
Encoder type selection)
it occurs and the.
absolute encoder can not
be used.

Motor torque
free

Alarm ON
Warning OFF
Servo ready
OFF

Brake release
OFF

Correct ihe
parameter and
reinput power.

#] : A motor sudden stops and becomes 0 speed im Speed control run.
The motor is im lorque free in Torque control run.

2 : Status when TRDY1J is selected by

If other one is selected, different status may happen.

[Tab. 9 -2 ()]
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Name ' Motion and ¥ay to release

----------------------------- Contents oulput signal
Display Status
No set of motor type Set of (P000 : motor Motor torque Set molor type
typel is T000). free Alarm ON | and re-input
S LR LT PP Warning OFF power,
I 1 Servo ready
ALM. {} OFF
MOTRTYPE1 Brake release
OFF '
Motor type error Combination of the molor | Molor torque -Set correct
" | selected by (POOQ : Motor | free ' motor type and
typel and the controller { Alarm ON reinput power.
----------------------------- is wrong. Warning OFF '
I ' Servo ready
ALM. {7} OFF
MOTRTYPE?2 Brake release
OFF '
EEPROM (Non-volatile Data cam not be written |Motor torque Reset signal
memory) write error in a controller EEPROM. free (RST) inpul or
----------------------------- Alarm ON power re-input

Warning OFF

ALM. i} Servo ready
WR. EEPROM OFF
Brake release
OFF
I1legal rated speed Encoder pulse frequency |Moler torque Correct the
, command 1 at rated speed exceeded | free parameler and
----------------------------- 2 Mpps Alarm ON reinput power.
‘ Yarning OFF
ALM. I Servo ready
STD. SPD. 1 OFF
| Brake release
OFF
I1legal rated speed Encoder pulse frequency
command 2 "at rated speed lowered
----------------------------- less than 100pps.
ALM. [} :
STD. SPD. 2 I

(Tab. 9—2 (d)] Alarm List 4/6
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Disptlay

Contents

Motion and
eutput signal
status

Way to release’

Hold data errorl~3 9

-----------------------------

Held data is broken.

Motor torque
free Alarm ON
¥arning OFF
Servo ready
OFF

Brake release
OFF

Reset data and
input reset
signal {RST) eor
reinput power.
But since DATA39
error can not he
refeased, ask
eur service man.

Description

Contenis

of

parameters

(Group 0.7P000~99)

are broken.

Contents

of

parameters

{Group 1.-P100~199)

are broken.

Contents

of

parameters

{Group 2.-P200~299)

are broken.

Contents

of

parameters

{Group 3,7P300~399)

are broken.

Contents

of

parameters

(Group 5,P500~599)

are broken.

Contents

of

parameters

(Group 6./P600~699)

are broken.

Contents

of

pafameters

(Group 7,/P700~799)

are broken.

Contents

of

adjustment

data for shipaent ar

e broken.

Breaking of
thermister cable

----------------------------

ALM. {}

THERMIST.

Cabies of a thermister
for motor temperature
detection are broken or
not connected.

Moior torque
free

Alarm ON
Warning OFF
Servo ready
OFF

Brake release
OFF

Set motor type
and reinput
power.

Reset signzl
(RST) input or
power re-input

Motor over heal error

OVERHEAT2

Motor temperature
detected by 2 thermister
exceeds 150C.

Moier torque
free

Alarm ON
Warning OFF
Servo ready
OFF

Brake release
OFF

Wail until the
motor becomes
cool and then
input Reset
signal or
reinput power.

CPU fault

----------------------------

Front panel LED (HALT)
lights. .

sy
B AN
.

HALT @

Due to fault of CPU,
Memories (ROM, RAM} etc.,
Waich dog timer worked.

Motor torque
free

Alarm ON
Warning OFF
Servo ready
OFF

Brake release
OFF

Power re-input
, e

[Tab. 9 —12 (e)]
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Name Motion and Way Lo release

----------------------------- Contenls output signal
Display status
| Hardware fault Unit failure Motor torque Replace or
free repair the unit
----------------------------- _ | by us.
ALM. ] ‘ Alarm flashing
CPU RAM Rarning OFF

Servo ready OFF
. Brake release
!&Iﬁha. i ‘ OFF

EX RAM

ALM. i
DSP BOOT

ALM. i

DSP BOOTI1

ALM. i}
DSP PARA

[Tab. 9 =2 ()] Alarm List 6/6
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9—1—2 VWarning list

Display

Contents

Moiion and
outputl signal
status

¥ay to release

Over load warning

-----------------------------

WNG. [}
OVER. LOAD

IT present renning
conditions are conti-
nied, Over load error
will occur.

Present motion
is continuoed.
Alarm OFF
Warning ON
Servoe ready
ON
Brake release
ON

Remove Overload
cause.

Peviation error
warning

-----------------------------

WNG. [}
VARI. OVER

Position deviation
exceeds set of [P208;
Devia-tion error
detection pulse] .
%1t is applied when T
CONTINUE: Continuous
motion) is selected by
[P209 : Motion selection
at deviation error J .

Present motion

is continued.

Alarm OFF

Warning ON
Servo ready
ON

Brake release

ON

Remove Deviation
error cause.
(lacrease of
load or improper
set of gain,
accel. time,
etc.)

Main power under voltage
detection warning

-----------------------------

WNG. i
UNDRVOLT?2

Main cireuit DC voltage
dropped less than
about 180[370]V.

{1 is value for 400V
type In case of separate
power source iype, this
warning is detected.)

Motor torque
Alarm OFF
free

Servo ready
OFF

Brake release
OFF

Recover the main
power source.

(Tab. 9 — 31 Warning List
9—1-3 Errer list
Name Motion and Fay to release
----------------------------- Contents output signal
Display status

Data input range error

-----------------------------

Inputted parameter and
data values are out of
setiing range.

In Edit mode
the motor
conlinues
present motion
and output
signal is
changed.

not

Release thes
error by input
of any key, and
input reset
correct data.

(Tab. 9 —4] Error List
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9—2 Confirmation When Protective Function Works

When Prolective function worked, it means some error occurred.

Befere releasing Alarm, be sure Lo investigate the error cause and eliminate it.
As {or the fault error irvestigation and correclive measures, refer to 9 — 3
FError diagnosis and corrective measures) and conduct proper - lrouble shooting.

(1) 1PM error (IPM ERR.)

When IPM error occurs, it is supposed {hat over-curren! fley in the power
transistor of the unit main circuit {power section). Therefore, il this error
and resel are repeated before eliminating the cause completely, the unit could
be damaged. '

“ Be sure 1o eliminate the error cause and resume operalien.
And when radiation function of heat, generated by power elements is abnormat,
over heat by this condition is also recognized as this error and protective
function works. _ _
‘Abnormal causes can be supposed one of, @ Over rated load or over load status
continued more than aliowable repeat frequency , (@ Ambient lemperature of the

unit increased, @ Radiator is choked, @ Radiator cooling fan is failed or
capacity was decreased.

Therelore, when this error occurs, please confirm il ambient temperature is

in 0 ~55C range, if ventilalion is not located to collect heat, if a radiatoer
is not choked, if a fan rums correctly, etc..

And when Over heat error occurs, eliminate the error cause, wait until radiator
temperature goes down (about 30 minutes cooling time) and then resume operation.

(2) CONTROL POYERMAIN POWER UNDER VOLTAGE error

¥hen AC power source voltage falls down and Under voltage error occurs, it is
supposed thal voltage dropped due to short of power source capacity or
momentary power black out (10msec or more) occurred.

If momentary black out continues aflter Protective function of the unit worked

' against it, the control voltage is exhausted and the protective circuit is
reset. And then when the power source recovers, i{ Start signal and each

command (Speed command, Pulse train command, etc.) are inputted, a motor runs.
Sinee- it is dangerous, design an external sequence to iurn OFF each signal and
commands at the time of Alarm is generated (outputted) by Protective function,

(3) OVER VOLTAGE error
) . R
If Over voltage error occurs when a motor stops or-is in deceleration,
it is supposed that Regeneraiive energy is too large due to big load inertia.
In the case, increase decel. time or lower the motor speed to fix it.
And confirm if the applied voliage is not too high (AC200/220V£10%,
AC400/440V=10%)

~9-9 -



{4} Encoder fauli (ENCODER)
When Eocoder fault occurs, il is supposed thal an encoder cable is
broken / not connecled, a conneclor comes oul, nmoise on encoder signal exists
wrong setting of the encoder selection parameters (POOL, P0OG2) is made, etc..
And when CPU reset is conducied to NPS-FS type, Encoder fault occurs
And when an encoder itself{ is faulty, Encoder failure may not be detected.
In the case, over load error occurs when a mofor rums.

»

{5} OVER SPEED error
When Over Speed error occurs, il is supposed that over shoot of speed is too
large at motor start due to large inertia, etec.
In. the case, adjust speed loop and position loop gain, or increase accel. time
to fix it.
+ Each gain adjustment method can be referred to 6-5 FAdjustment]

(6) OVER LOAD error
¥hen Over load error occurs, it is supposed that the internal thermal relay
was activated due to Over load or frequent load ON/ OFF more than allowed {imes.
If Alarm reset and moler run is repeated in a short time, radiator and motor
temperature abnormally increases and ‘they will be damaged.
Be sure to eliminate the cause, waitl for about 30 minute until they become cogl
and start RUN, again.
Relation of the internal electronic thermal motion time and toad torque in
case of 100% motor rated torque is as Fig. 9 - 1.
And select TSTD) or FBIGJ by the parameter (Pi21).

Hotion time 100% 200% 300%
(sec) l
BQ----=---=- 1 ]
1
1
]
]
I
I
I
1
] R ===
i i
1. 1
] 1
i 1
113 il hr St Tatid
10f--=== = — == Y LR RS .
] 1
.
L Load torgque
150 210 258 .
(3TD) 1o 180 (% against rated torgue)
Wotion time 100% 200% 300%
{sec) /]
L T e !
1
]
, v ¢
)
]
)
)
Y S E— S -
N 1
| ]
\ ]
1 ]
) '
1 '
| 1
' 1
! 1 Load torgue
(BIG) 180 250 (% against rated torgue)

[Fig. 9-11] [nternal Electronic Thermal Motion Time
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9 -—3 Error Diagnosis and Corrective Measures
When any error occurs, conduct the following inspection and error diagnosis in
order to investigate the cause and take proper correciive measures.
When the followings are not be found, or paris or controtlers are supposed
out of order or brokem, please contact our sales man; prompily.
¥hen conducting corrective measures, the worker in charge should check power ON/OFF
by himsell. Even alter turning power OFF, residual voltage remains in the unit,
therefore, wait to start corrective meastres for 2~3 minutes.
(In case of NPS-FI/FSM-401~402 Confirm that front panel LED display ICHARGE] is

lit OFF.)

And when touching unit inside be careful not to damage the unit by static electricity.,
Never conduct as insulation test with a megger tesier as it may damage ihe controller.
In case of measuring the motor insulation, before conducting it disconnect cables
(U,V,¥) between the motor and controiler perfectly.

9—3—1 1Item of inspection and confirmation -

When an error occurs, inspect and confirm the next items. .
If same type controller or motor is available, replace the suspected unit and rum it

to confirm whether the controller or motor is out of order or any external factor
exists.

(Item of inspection and confirmation]

(1) Inspect what Alarm is displayed.

(2) Inspect no error is found by visual check. :

(3) Inspect if the error is reproduced or occurs in a particular motion.

(4} Inspect how often the fault accurs.

(5) Inspect how long the unit is used.

(6) Inspect if the power source is normal and il it fluctuate greatly during

particular time.

(1) Inspect if power black out did not occur.

(8) Inspect if temperature of the motor and controller is normal as well as
ambient temperaiure. ‘ .

(9) Inspect if installation circumstances of the motor and controller is normal.
(water, oil, , iron powder, paper fragment, corrosive gas, ete.)

(10) Inspect when the error occurs, during acceleration, deceleration, or at
constant speed run of the motor.

(11> Inspect if the error occurs at load [luctuation.
(at load increase or decrease) .

(12) Inspect il there is no difference belween forward and reverse rotation.. .

(13) Inspect if there is no error in no load run.

S A S i S i [ v f g’ | ' ] S S A A" S A S S ST —F A AT A S AT ] =" ST — A | -0 2 I S AT ) —p

\ t
! A\ Caution !
!-fﬂl'{-l-l-f-l-l-"'/'/-IH)"f-l-l-’_’l‘”f../-l-l-’/”.I-’-/‘J'I-I!
! @I Reset is repeatedly conducted when IPM error, Over load error OCEUTS !
! the controtier could be damaged and the motor could burn out. !
: Be sure to compleiely eliminate the error cause and re-start them, again. %
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9—3—2 Inspection method and corrective measures when Alarm occurs
When an error occurs, confirm the error description by the Alarm display and iake
proper correclive measures. Be sure to eliminate the error cause to release Alarm.
If errors occur repeatedly the unit could be damaged.

Error description

Cause

Corrective measures

[IPM error]

------------------------------

« Due to line~to—ground

fault of a motor or same
fault and short-circuit,
mis-wiring, etc. of 0,YV,

W cables beiween a
controller and motor,
.over current flows in
the main circuit power
element. :

- The temp. of the main
circuit power element
are over heated due to
fault of radiation
functioen.

+ Line-to-ground of the
motor :
Line-to-ground fault
and short-circuit of
cables U, V,¥ between
the controller and

a motor

Current fluctuation
due to unstable .mrotor
moiion and vibration

*

*Malfunction due to
noise

Stop of the fan in the
coniroller

Choke of a radiator

- High ambient temp. or
bad ventilation

+ Replace motor.

» Correct wiring,

- Adjust stability.
(gain adjustment,
machine system backlash
etc. improvement)

. Remove.nqise.source.
Take anti-noise
measures.

Replace the fan in the
coniroller.

.

Clean air blows ,etc.
and radiators.

Decrease ambient
temperature. Improve
ventilation.

[Under voltage error)

» Power source or conirel!l
voltage drops..
AC power : about AC165V

or less (AC power : about

AC 340V or less)

DC+5V : about +4.75V or
less

DC+15V ; about +13.5V or
less

() value is for 400V
type

Fuse in power sec. is
disconnected.

Source voltage is low.
(Includes insufficient
capacity.) ,

Power black out
occurred for 10ms or

more. '

The power cable is
thin.

« Loose fit of a screw

in power terminal

Malfunction due to
noise

Supply correct power
and reconsider power
supply system, capacity
and cable diameter.

Remove ngise_source.
Take anti-noise
measures.

[Over voliage error)

------------------------------

» Due to excess load
inertia, etc. at motor
stop status and decel.,
regenerative energy is
beyond the treatment
capacity and DC voltiage

of main circuits becomes

about 400V or more
{about 800Y).

() value is for 400V
type.

Source voltage is
high.

Excessive regenerative
energy by too large
load inertia.

» Malfunction due to
noise

Supply correct power.

Reduce load indrtia ,
decrease motor speed,
or set longer decel.
t ime.

« Remove nqise_source.
Take anti-noise
measures.

(Tab. 9~ 5 (a)] Taspection Method and Correciive Measures when Alarm Occurs
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Error descripiion

Cause

Corrective measures

[Over load error]

« Due to over load or
excess Stari/Stop

time, the internal
thermal is activated.

-----------------------------

frequency than allowed

« Excess load

- Stari/stop of a motor
is too frequent.

» Incorrect wiring
(U,V,¥) between a
controller and motor.

- Encoder feedback
signal is affected by
noise.

» Encoder failure

+ Mechanical locking
-by brake, etc.

« Current {luctuation
due to unstable motor
motion and vibration

+ Reduce lopad.

- Reduce start/stop

frequency.

« Correct wiring,

- Remove noise source,
Take anti-noise
measures.

» Replace the encdder.

* Release brake.
[T there is a trouble
in machine system,
[ix it.

< Adjust stability
(Adjust gain and
- improve backlash,
looseness of connecting
sec. and weak rigidity,
eic. of machine system.)

(Over speed error]

- Motor speed exceeds
130% of rated speed.

* Incorrect wiring
(U,V,¥) between a
controller and motor.

* Incorrect wiring of
encoder feedback signal

- Encoder failure

-« Load inertia is
excessive, or over
shoot is large due to
WLONg
gain adjustment.

- Encoder feedback
signal is affected by
noise.

» Correct wiring.

+ Replace the encoder.

- Reduce load imertia or
set long accel. /decel.
t ime.

- Adjust stability
(Adjust gain and

improve backlash,
looseness of connecting
sec. and weak rjgiddity,
eic. of machine system.)

- Remove noise source.
Take anti-noise
measures,

[Tab. 9 — 5 (1] Inspection Method and Corrective Measures when Alarm Geeurs
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Error description

Cause

Corrective measures

(Encoder fauit]

« An encoder is faunlty, an
encoder cable is broken
/not connected, a connecior
comes oul, noise on
encoder signal exists,
wrong parameler setting
is made, etc..

* An encoder cable is
broken, not connected
0r mis-connectied.

* A connector is insert-
ed, incorrectily.

- Encoder failure

* Wrong setting of the
encoder selection
parameter.

+ CPU reset was done to
NPS-FS type.

» Correct wiring

* Insert {he connector,

securely.

Replace the encoder.

- Correct setting of the
parameter (PO00O~P(Q02)
data.

* CPU reset action can
not he done to NPS-F$
type.

+

[Deviation over flow)
 {Deviation error]}

P T L L L

- Position deviation
exceeds the seil of the
parameter P207 fOver
flow detecting pulse] .

~Position deviation
exceeds the set of (he
parameter P20R
MDeviationerror detecting
pulsej .

» Excess load

* Load inertia is

excessive, or over shoot
is large due to wrong
gain adjustment.

* Incorrect wiring
(U,V,¥) between a
controller and motor.

« Incorrect wiring of
encoder feedback signal

- Encoder feedback or
command pulse signal
is affected by noise.

- Encoder failure

- Mechanical locking
by brake, etc.

« ¥rong parameter
setting

- Reduce load.

Reduce load inertia or

set long accel./decel.
{ime,.

Adjust stability
(Adjust gain and
improve backlash,
looseness of connect-
ing sec. and weak
rigidity, etc. of
machine system.)

Correct wiring.

Remove noise source.
Take anti-noise
measures.

Replace the encoder.
Release brake.

[T there is a trouble
in machine system, [ix
it. '
- Check associated
parameters and again
set correct values.

[Tab. 9 — 5 (c)] Inspection Method and Corrective Measures when Alarm Occurs
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Error description

Cause

Corrective measures

[Hold data error]

------------------------------

* An error occurs in
parameter contents.,

- Parameter or positio-
ning data contents are
broken.

* Remove noise source.
Take anti-noise
measures.

(Forward over travel)
[Reverse over travel]
* Forward over travel is
1. - detected,
- Reverse over travel is
detected.

+ Contral signal cable
is mis-contacted/
broken/not connected
or mis-wired.

- A connector is insert-
ed, incorrectly.

- Wrong Positioning
data setting.

*External sequence is
Wrong.

- Correct wiring.

- Insert the connector,
securely.

 Again set correct
value,.

- Correct the external
sequence.

- [EEPROM write error )

- Data can not be written
in EEPROM.

- Data can not be
written in EEPROM due
to noise,

«Unit {failure

* Remove noise source.
Take anti-noise
measures.

* Replace the unit.

[CPU fault]

* Due to fault of CPU,

memories, etc., Waich
dog timer works.

*Malfunction due to

noise

« Unit failure

+ Remove noise source.
Take anti-noise
measires.

» Replace the unit.

[Tab. 9 — 5 (d)] Inspection Method and Corrective Measures when Alarm Occurs
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@I Reset is repeatedly conducted when IPM error, Over load error occurs the
controller could be damaged and the motor could burn out. Be sure to
completely eliminate the error cause and re-start them, again.
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9 —~3—3 Other profective function

In addition to the above described protective function, next @ and @ functions
are available for large capacity units.

(D Radiator over heat error detection (¥arning) : 3 types NPS-FIH#-553/753/114
@ Radiator cooling fan error detection: 2 types NPS-FIH#*-753/114

(DRadiator over heat error deiection (Warning)
When a main circuit radiator is over heated by some reason, and the temperature
increases about 9 O°C or more, a temperature sensor works and Radiator over
heat error Warning signal is outputted through the terminal block H1 —-H 2.

This signal specification is as follows.
Stipulated temperature of {emperature sensor action : 90£5C
(Radiator temperature is normally ambient temperature+ 3 0C or less.
¥ The contact (between H1-H2) is normal close type and opened at
stipnlated temperature or more,
Contact capacity : Max. rated 110V, 0. 3A, 6W (AC/DO)
#*The contact is no-voltage type.

Since this signal is Warning purpese, it does not compulsery stop a motor

in control. Therefore, please stop the motor before Over current error by
radiatoer over heat occurs and inspect the radiator, cooling fan, ambient
lemperature, and ventilation, and then eliminate the over heat cause. And after
confirming this signal is OFF re-siart Run.

@ Radiator cooling fan error detection :
When a radiator cooling fan stops or its speed drops by some reason, a speed
sensor works at about 1,800 rpm , and Radiator cooling fan error signal is
outputted through tferminal block A1— A 2. '

This signal specification is as follows.
Stipulated speed of speed sensor actien : 1 800x300r pm
(Far normal speed is around 3000 r pm.)
¥The contact (between Al-A2) is normal open type and closed at
stipulated speed or less. . :
Contact capacity : Max. rated 100V, 0. S5A, 10VA (AC/DC)
#The contact is no-voltage type.

. Since this signal is outputted at stipulated speed or less, it is outputted
until the unit starts and the fan speed reaches stipulated speed or more.

Therefore, il this error detection treatment sequence is planned, pleasesadd
time lag in it.

When this error occurs, il does not compulsory stop a motor im control.
However, please stop the motor before Over current error by radiator over
heat occurs. And be sure to turn OFF the power seurce, inspect or replace
the cooling fan. And after confirming this signal is OFF, continue Run.

-9-16 -~



CHAPTER 10 DATA

1 0—1 Electric Specification of Controller
10—-1—1 NPS—-—FIM*—%%=* conlroller Specification

H NPS—-FIM=*
Item { ------------------------------------------ B B LR TP
—401 ]-8()1]—].22 L—242 L—402 -752
Separate
Integrated conirol power source t
Input power g P ype gguigg baer
Main power  AC200V/220V, 50/60Hz, 3 phase
Yoltage range ACI80V~AC242Y %2 :
Main crcit mthd : I PM  4quadrant bridge sine wave PWM control
Combinvous opt. | A | 3.4 6. 4 0.5 | 15 27 54
SIEREmb- Qv | Al ss 17.4 25. 6 39 55 93
Instantaneous % 200% (Some motor combinalion 300%, Reler to 10-4 lApplicable
outpul torque motor list) )
Control method Semi-closed loop by encoder feedback
Brake method Regenerative braking (option: power regeneration)
kR Hz L0k
requency _ (7.5k 10k 15k seclectable)
+0.01 (Digital set, Average value; Temp./0~40C,
S |Speed | load/voltage fluctuation) .
p |regulation % [+0.05 {Analog set, Average value: load/vo[lage fluctuation)
e +0.3 (Analog set, Average vaiue: Temp./0~40C)
8 Spd control 1:5000 =1
¢ |range
o |Field : 1 : 3 (Max. speed 6000rpm) / rated output {some molor type:
? control range reduced rated output)
r ~ {External analog speed command :DBC 0~ =10V{(+10V/ rated speed)
0 |Speed command Input resistance about 20kQ (reselution 12bit)
1 Internal digital speed command : 7 speeds (parameter }
o External ana!og torque limit command: DC O0~+iQV €+3.3V/
Torque limit rated / torque Inpul resistance about 20kQ (resolution
‘ 10bit), Forward/ reverse each 1 (2ch) Iaternal digital torque
limit value: Forward/ reverse each 1 (parameter)
T External torque command: DC 0~ % 10V (+3.3V/rated torque)
¢ |Torque Input resistance about 20kQ (resolution 12bit)
r |command Internal Torque command : 3 command (parameier)
ﬂ Linearily + 3% (up to rated lorque, repeatability)
E’ Comnd resolu. Resolutien 1 + 500
1 |Speed limit External speed limit (DC voltage) : common to external speed
r command  +10V/rated speed (common to forward and retepse?
1 Internal speed limit : 1 point (parameier) '
p Pul?e lraln Max. frequency 1 Mpps
0 lcon
i |Pulse command Line driver method Edigec;ional pulse) :Max. 250Kpps
t |method [glne driver method (90° different 2 phase pulse) ‘Max. 250Kpps
i : pen collector method (direction judge. pulse) :Max. 200Kpos
g Pulse Irain 1/100 < A/B = 100 (AB . [~55535)
L |compensalion
t |Position 90° different 2 phase pulse signal, Marker signal
r |detecling utput style : Line driver method
? pulset Division ratio :1/N (N=1~32)
oulpu
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n NPS—-FIM=*
[tem l -------------------------------------------------------------------
—401 —801[—122[—242]—402 —-752
Serial _ R3-422A, Start/stop synchro. Multi-drop wiring is possible.
communication (Communication condiiion parameter sei is possibie.) 56kbbs
Monitor LCD module (installed) : Status display, Diagnostic display,
function Imput/Qutput si

. %nal display
Alarm display (last 5 cause history)
Speed, Torque, Deviation, etc.

(selection by parameter)

Analog monitor :

Control function

2 free degree control, FF.conlrol, Vibration {ilter,
2 compensation, Auto. funingNen-interacting compensation,
Dead time compensation

Protective
function

IPM error, Under voltage, Over voltage, Over load, Over speed
Encoder failure, Devialion over {low, Communication error
Each data and parameler error, etc.

(Last 5 cause history is stored.)

Input signal

Deviation clear (CLR), Command puise input inkibitl (CIH),
Mode selection I, 2(MDI, 2 :
Local/Remote (PC), Start (DR/FJ), Reset (RST),

Emergency stop (EMG o

Speed selection 1~3(8S81,852,8583), Torque limit (TL/R)),
Servo ON (SGN)

Forward over travel (FOT), Reverse over trave! (ROT)

Qutput signal

Servo ready (RDY), Alarm (ALM), Warning (WNG), Speed zero (S2)
Positioning complete (PN), In Speed/ Torque limit (LIM),
Brake release (BRK)

Option Data input unit (MDI unit), Servo display, Cables , etc.
Applicable ‘ .
encoder 6000 (2000) ppr (selection by parameter)

Load inertia

I0 limes or less of molor rotor inertia

Power, kva | 1. 1 1. 8 3. 0 4. 7 7. 8 15. 3
capacity %3
m[%aecﬂf-?%%?f A 5 10 15 20 30 60
ég?é%cablgs NA30- NA10O- NA10O- | NALOO- NAL00- NA10O-
13F-15 20F 75F 110F 180F 180F
25F-15 40F L10F-10| 180F-10} 270F-10| 270F
75F-10 : NA30- J70F-~10] 370AF
NA3O- 110F-15|NA30- 370F-10
50F-15 180F-15] 950F-10
- 750F-10
Weight kg 3.8 - 3.8 7.0 7.0 5.0 12.5
Dimension Refer to Section 2-2 outline drawing. y

Accessories

Regenerative resistor Refer to Section 10-2.

¥

H o H M

¥

I': A motor mavy not run smoothly as

tow speed as 1/5000 of rated 'speed.

Speed conlrol range is defined that in the range a motor does not stop with

100% load.

In case of combination with NA20 series motor, Speed control range is 1:3000.

P R ]

: When power source vollage drops, rated output and rated speed is no!l guaranteed.
It changes according to power source impedance. -
: Please choose suificient shut down capacity lype to cond

with power source capacity.
3: As for appliceble motor speed and peak torque, please refer to [10-4

-10-2 -
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10—-1—-2 NPS—FIM*—3%*3*z=* Controller Specification

[ten % | NPSZFIM*
—113] -153 [—223 ~-303 ]—373
Input power Separate control power source type
Main power  AC200V/220V, 50/60Hz, 3phase
Yoltage range ACI80V~AC242Y 22
Main crecit mthd I'PM 4quadrant bridge sine wave PWM contro!
Contipnuous out.
current (rms) A 59 81 117 161 174
Instant. oulput
current {(rms) A 107 143 206 309 329
Insiantaneous % 200% (Some motor combination 300%, Refer to 10-4 lApplicable
outpul tarque ‘ motor listy ) '
Control method Semi-closed loop by encoder feedback
Brake method Regenerative braking (option: power regeneration)
arrier Hz 10k . I 7. 5k
cauency (7.5k 10K 15k selectable)
+0.01 (Digital set, Average value; Temp./0~40C,
S |Speed load/voliage fluctualion)
p |regulation % |*0.05 (Analog set, Average value: Ioad/volta%e fluctuation)
e +0.3 (Analog set, Average value; Temp./0~40C)
S Spd control 1:5000 =xi
c fange :
o |Field 1 : 3 (Max. speed 6000rpm) / rated output (some motor lype:
? contirol range reduced rated output) _
r External analog speed command :DC O~ 10V(+10V/ rated speed)
0 |Speed command Inpuil resistance about 20kQ (resolfution 12bit)
1 Internal digital speed command : 7 speeds (parameter )
, ) External analog torque limitl command: DC 0~+1QV E+3.3V/
Torque limit rated / torque Input resistance about 20kQ (resoiution
10bit), Forward/ reverse each 1 (2ch) Internal digital torque
limit value : Forward/ reverse each 1 (parameier)
T Exiernal torque command: DC 0~ =10V (+3.3V/rated torque)
o |{Terque Input resistance about 20kQ (resolution 12bit)
r {command Internal Torque command : 3 command (parameier)
d Linearity + 3% (up to rated iforque, repeatability)
g' Cmmnd resolu. Resolution 1 : 500
t {Speed limit External speed limit (DC voltage) common o external speed
r -|command  +10V/rated speed {common to forward and reverse?
1 Internal speed limit : 1 point (parameter)
P Pul?e |rain Max. frequency 1 Mpps
g coniro
i (Pulse command Line driver melhod'fdigec@ional pulse) _ :Max® 250Kpps
I |method [gine driver method (90 different 2 phase pulse):Max. 250Kpps
i pen collector method (direction judge. pulse) ‘Max. 200Kpps
B [Pulse 1rain [/100 = &/B < 100 (A,B : 1~65535)
& compénsalion
t [Position 90° different 2 phase pulse signal, Marker signal
r (delectling utput styie: Line driver method
o |pulse Division ratio :1/N (N=1~32)
| |eutput
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[ten % _NPS-FIMX
- 113 [ —153 1 — 223 [ —303 ‘ —373
Serial RS-422A, Start/stop synchro. Multi~drop wiring is pessible.
communication , (Communication condition parameter set is possible.) 56kbhs
Monitor LCD module (installed) : Slaius display, Dlagnostlc display,
funclion Input/Qutput 51%nal display
) Alarm display (last 5 cause history)
Analog monitor : Speed, Torque, Deviatlion, etc.
(selection by parameier)
Control funciion 2 free degree conirol, FF control, Vibration filter,
R2 compensation, Aulo. tuning )
Non-inmleracting compensation, Dead 1ime compensalion
. IPM error, Under voltage, Over vollage, Over load,
Pratective Over speed, Encoder failure, Deviation over flow,
function _ Communication error Each daia and parameter error, elc.

(Last 5 cause history is stored.

Deviation clear (CLR), Command pulse input inhibit (CiH),
Input signal Mode selection 1,2 (MDI1,?2

Local/Remote (PC), Siart (DR/FI), Reset (RST),
| Emergency stop (EMG o
Speed selection 1~3(S8S1,852,853), Terque limit (TL/RI),
Serve ON (SON)
Forward over travel (FOT), Reverse over travel (ROT)

Servo teady (RDY), Alarm (ALM), Warning (¥NG), Speed zero (81)

Qutput signal Positioning compleie (PN). In Speed/ Torque limit (LIM
Brake release (BRK)
Option Data input unit (MDI unit), Servo display, Cables , etc.
Applicable ' )
encoder 6000 (2000) por (selection by parameiler)
Load inertia 10 times or less of motor rotor inertia
Power kYA 21 30 41 58 70
capacity +3 : B |
No fuse breaker
(;gted current) | A |- 100 125 200 225 250
Applicable NA10QO- NA1OO- NA1GO- NA1DO- NA20~
molor £5 270F - 3T70F 1 100AF 1I00F 1800
550AF TH0AF T50F [NAZ20- 3700-10
550F-10 550F NA20- 1500
T50F-10 [NA20- 2200-10 2700-10
: 1100F-10 1500-10
Weight kg I13. 5 26. 0 3 5. 0 35. 0 6_2. 5
Dimension Refer to Section 2-2 outline drawing.
Accessories Regenerative resistor Refer to Section 10-2. - &

*# 1: A motor may not run smoothly as low speed as 1/5000 of raled speed.

Speed control range is defined that in the range a motor does fiot stop with

100% load. -

In case of combination with NA20 series motor, Speed control range is 1:3000.
: When power source voliage drops, rated output and rated speed is not gunaranieed.
It changes according lo power source impedance.
: Please choose sufficient shut down capacity type to conducl protective coordinate
with power source capacity.
# 5: As for applicable motor speed and peak torque, please refer to [10-4

Applicable moter listy) .

e
R S
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10—-1-3

NPS—FIH*—%%x%x Controller Specification

len }1{ | NPS-FIH¥
—113], —153 —223 —303 —-373
égggéepower Separate control power source tvpe
Main power  AC400V/440V, 50/60Hz, 3 phase
Yoliage range AC360V~AC484Y 12
Main crcit mthd I PM 4quadrant bridge sine wave PWM control
Continuous out. _ '
current {rms) A 34 46 65 89 115
Instant. output :
current (rms) A 6 2 81 112 154 210
Instantaneous % 200% (Some motor combination 300%, Refer to 10-4 fApplicable
ouiput torque : motor list) )
Control method Semi-closed loop by encoder feedback
Brake method Regenerative braking (option: power regeneration)
AL f L0k l T S5k
auency (7.5k 10Kk 15k selectable)
+0.0! (Digital set, Average value; Temp./0~40C,
S |Speed load/voltage fluctuation)
p |regulation % |+0.05 (Analog set, Average value; load/vollage fluctuation)
e +0.3 (Analog set, Average value: Temp./0~40C)
8 Spd control -1 :5000 #1
C range
o |Field 1 : 3 (Max. speed 6000rpm) / rated oulput (some motor type:
? conirol range reduced rated output)
r _ External analog speed command :DC 0~ 10V(£10Y/ rated speed)
o |Speed command Input resistance about 20kQ (resolution 12bit)
1 Internal digital speed command : 7 speeds (parameter )

Torque limil

External analog torgue limit command: DC Q~+]1QV €+3.3V/
rated / torque Input resistance about 20kQ (resolution
10bit), Forward/ reverse each 1 (2ch) Internal digital torque

limit value : Forward/ reverse each 1 (parameter)
External torque command; DC O~ 10V (+3.3V/rated torque)
Torque [nput resistance about 20kQ (resolution 12bjt)
conmand Internal Torque command : 3 command (parameter)
Linearity + 3% (up to rated torque, -repeatability)
Comnd resolu. Resolution 1 : 500
Speed limit External speed limit (DC voltage) common 1o external speed
command +10V/rated speed (comman io¢ forward and reverse?

Internal speed limit : 1 point (parameter)

Max. frequency 1 Mpps

Yax. 250Kpps
erent 2 phase pulse) :Max. 250Kpps
:Max. 200Kpps

Line driver method (90° diff

Line driver method Edirectional pulse)
|iOpen collector method (direction judge. pulse)

/100 = A/B < 100 (A,B 1~65535)

Lt T = 1o = P R P T e L+ e B e T 4 Tl e R = e |
-
=1
—<in
m
——
-
[=+]
—
=

90° dilferent 2 phase pulse signal, Marker signal
utput style : Line driver meihod
Division ratio :I1/N (N=]~32)
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Lien %’ LNPSZFEIN®
— 113 { —~ 153 ] —223[ —303 ‘ - 373
Serial RS-422A, Stari/stop synchro. Multi-drop wiring is possible.
communication (Communication condition parameler set is possible.) 56khbs
Monitor LCD module {installed) : Status display, Diagrostic display,
) Input/Output signal display
function _ Alarm display (Tast 5 cause history)
Analog monitor : Speed, Torque, Deviation, eic. -
(selection by parameter)
Control function 2 free degree control, FF control, Vibration filter,
RZ compensation, Auto. tuning _
Non-interacting compensation, Dead time compensation
) IPM error, Under voltage, Over voliage, Over load,
Protective Over speed, Encoder failure, Deviation over f!ow,
function : Communication error Each dala and parameter error, elc.

(Last 5 cause history is stored.)

Deviation clear (CLR), Command pulse input inhibit (CIH),
Input signal Mode selection 1, 2(MDI,
: Local/Remote (PC), Start (DR/FJ), Reset (RST),
Emergency stop (EMG o
Speed selection 1~3(SSI,5S2,853), Torque limit (TL/R]),
Servo ON (SON)
Forward over travel (FOT), Reverse over travel (ROT)

Servo ready (RDY), Alarm (ALM), Warning (WNG), Speed zero (5I)

Qutput signal Positioning complete (PN), In Speed/ Torque limit (LI¥),
P Brake release (BRK) :
Option Data input unit (MDI unit), Servo display, Cables , etlc.
Applicable : .
encoder 6000 (2000) ppr (selection by parameter)
Load inertia : 10 times or less of motor reler imertia
Power kVA 21 30 41 58 70
capacity 33 .
No fuse breaker |-
(rzted current) | A | 50 75 100 125 150
% : '
Applicable ' NA10O- NA1QO-~ NA1QO- NA20- NA20-
molor - 550F-20H 750F-20H) 750F-20H 1500-20H 1800-20H
1100F-10H|NAZO 1100F-20H 2700-10H 3700~10H

1500108 |NA20 NALQO-
2200-10H|  1100F-20H

Weight kg 14. 5 27. 0 36. 0 36. 0 6 3. 5
Dimension Refer to Section 2-2 outline drawing,
Accessories Regenerative resisldr Refer to Section 10-2. * ¢

# 1: A motor may not run smooihiy as low speed as 1/5000 of rated speed. _
Speed control range is defined that in the range a motor does not stop with
100% load. : .
In case of combination with NA20 series motor, Speed control range is I:3000.
: When power source vollage drops, rated outpul and rated speed is not guaranteed.
. It changes according {o power socurce impedance.
. Please choose sufficient shut down capacily type to conduct protective coordinate
with power source capacity. . ) '
t+ 5: As for applicable motor speed and peak torque, please refer 1o [10-4
Applicable motor list) .

H MW W
W Lo o
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10—-1—4 NPS—FIH*x—%%% Coniroller Specification

lten ‘f | NPS-FIHx
— 553 1 — 753 I -~ 114 — 15 41%5 — 2 2 415
ggﬂgéepower S:parate control power source type
Main power  AC400V/440V, 50/60Hz, 3 phase

Yoltage range

ACIBOV~AC484V #2

Maia crcit mthd

I PM 4dquadrant dridge sine wave PWM control

control range

reduced rated output)

Continuous out.
current (rms) A 170 2290 355
Instant. output .
currenl (rms) A 310 375 520
Infla?t?neous % 200 150
pulput iorque
Control method Semi—closed loop by encoder feedback
Brake method Regenerative braking (opltion: power regeneration)
Faighe e 7 5k l
auency (7.5k 10k 15k seleciable)
+0.01 (Digiial set, Average value; Temp./0~40°C,
S |Speed load/voltage fluctuation)
p fregulation % |=0.05 (Analog sel, Average value; load/voltage fluctuation)
e +0.3 (Analog sel, Average value: Temp./0~4GTC)
i [Spd conirol 1:3000 #
c |Langé
o |Field 1 : 3 (Max. speed 6000rpm) / rated output (some molor lype:
n
t
r
0
1

Speed command

External analog speed command :DC 0~ =10V(+10V/ rated speed)
Input resistance about 20kQ (resolution 12bit)

Internal digital speed command : 7 speeds (parameter )

Torque limit

External analog torque limit command: DC 0~+1QY §+3.3V/

rated / torque Input resistance about 20kQ (resolution
10bit), Forward/ reverse each 1 (2ch) Internal digital lorque
limit value : Forward/ reverse each 1 (parameter)

-{External torque command: DC O~ £ 10V

(£3.3V/rated torque)

Torque Input resistance about 20kQ (resolution 12bit)
command Internal Torque command : 3" ¢bimmand (parameter)
Linearity + 3% (up to rated torque, repeatability)

Cmmpd resolu.

Resolution 1 : 500

Speed limit

External speed limit (DC voltage) common to external speed
command  +10V/rated speed (common to forward and reverse?
Internal speed limi! : 1 point (parameier)

EaT I

Max. frequency 1 Mpps

Pulse command

‘Maxe 250Kpps

— e DTS et e O | = - DT T O

Line driver method Edirec}ional ptlse)

method [Blne driver method (90° different 2 phase pulse) ‘Max. 250Kpps
pen collector melhod (direction judge. pulse) :Max. 200Kpps

Pulse lr?in 1/100 = A/B < 100 (A, B 1~~65535)

compensation

Position 90° different 2 phase pulse signal, Marker signal

detecting utput style: Line driver method

pu{set Division ratio :1/N (N=1~32)

oulpu
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len % ONPSZFIHX
~553 [ - 753 ] — 114 [ — 15 4% —2 2 415
Serial R3-422A, Start/stop synchro. Multi-drop wiring is possible.
communication (Communication condition parameier sei is pessihle.) 56khbs
Yonitor LCD module (installed) : Status displfay, Diagnostic display,
_ Input/Quiput signal display
function Alarm display (lTast 5 cause history)

Analog monitor : Speed, Torque, Deviation, elec.

(selection by parameter)

Control function

2 free degree control, FF contrel, Vibration filter,
2 compensation, Auto. tuning ' )
Non-interacting compensation, Dead time compensation

Proteciive
function

IPM error, Under voltage, Over voltage, Over load,

Over speed, Encoder failure, Deviation aver {low,

Communication error Each data and_parameler error, elc.
(Last 5 cause history is stored.)

Input signal

Deviation clear (CLR), Command pulse imput inhibit (CIH),
Mode selection 1,2 (MDI,

Local/Remote (PC), Start (DR/FJ), Reset (RST),

Emergency stop (EMG : o

Speed selection 1~3(SS1,852,583), Torque limit (TL/RJ),
Servo ON (S0N)

Forward over travel (FOT), Reverse over travel (ROT)

Qutpu! signal

Servo ready (RDY), Alarm (ALM), Warning (¥NG), Speed zero (S1)
Positioning complete (PN), In Speed/ Torque limit (LIM),
Brake release {(BRK)

Data input unit (MDI unit), Servo display, Cables , etc.

. |Option
Applicable
encoder

Load inertia

6000 (2000) ppr (selection by parameter)

10 times or less of motor rotor inertia

Power . kVA 118 160 257
cadpacity $3 :

zgafgéecﬁﬁgﬁ’ff A 225 300 500

Applicable NA20- NA20- NA2D-

molor 2700-20H 3700-20H 5500-20K
5500-10H 7500-10H 11000-10H

Weight kg 80 135 165

Dimension Refer to Section 2-2 outline drawing.

Accessories

None

¥ 1. A motor may not run smoothly as low speed as 1/3000 of rated speed. 1+ ¢
Speed coniroel range is defined that in the range a motor does net stop with

100% load.

In case of combination with NA20 series molor, Speed control rﬁnge is 1:3000.

HOW W
e QO D

: When power source voltage drops, rated output and rated speed is not guaranteed.
: It changes according to power source impedance.
. Please chooese sufficient shut down capacity type to conduct protlective coordinate

with power source capacily.

. Future plan

-10-8 -



10—-1~5

NPS—FSMx*—%x%xx%x Conlroller Specification

Iten ‘f | NPS=FESMx
—-122 ( — 242 —402 -752
, Separale con{rol
t
input power Integrated contro! power source tlype pOWETrsDUrée {ype
Main power  AC200V/220Y, 50/60Hz, 3 phase
Yoltage range AC180V~AC242V +2
Main crcii mthd [ PM 4quadrant bridge sine wave PWM conirol
cQpiinpoys opt. ) 8.3 15. 2 26 '
1Bsiant- Quigyt 1 A 24.9 45.6 Y
Instantaneous % 200% (Some motor combination 300%, Refer to 10-4 [Applicable
output torque moior list] ) .
Control method Semi-~closed loop by encoder feedback
Brake method Regenerative braking (option: power regeneration)
?%gaégﬁcy Hz 10k
(7.5% 10k 15k selectable)
+0.01 (Digital set, Average value; Temp./0~40C,

S [Speed toad/voeltage fluctuation)
p {regulation % 1x0.05 (Analog set, Average value: load/voltage fluctuation)
e +0.3 (Analog set, Average value; Temp./0~407T)
5 Spd conirol 1:5000 sl
c range
0 _|Exlernal analog speed command :DC O~ 10V(£10V/ rated speed)
n |Speed command Input resistance about 20kQ (resolution 12bit)
t Internal digital speed command : 7 speeds {parameler )
r
0 o External analog torque limit ¢ommand: DC 0~+10V §+3.3V/
1 tTorque limit rated / lorque§ Input resislance about 20kQ {resolution

10bit), Forward/ reverse each 1 (2ch) Internal digital torque

limit value : Forward/ reverse each 1 (parameter)
T _ External lorque command; DC 0~ 10V (+3.3V/rated torque)
o |Torque Input resistance about 20kQ (resolution 12bit)
r |command Interna] Torque command : 3 command (parameter)
i Linearity + 3% (up to rated torque, repeatability)
g' Comnd resolu. Resolution 1 : 500
t |Speed limit External speed limit (DC voltage) : common to exterpal s eed
r command  +10V/rated speed (common to forward and reverse?
| Internal speed limit : 1 point {parameier)
P Pulie }rain Max. frequency 1 Mpps
g coniro
i [Pulse command rLine driver method gdigecgional pulse) ‘Max. 250Kpps
t |method ' [51ne driver method (90° different 2 phase pulse) :Max. 250Keps
i pen collector method (direction judge. pulse) ‘Max. 200Kpps
g Pulse traim /100 < A/B = 100 (A, B : 1~65535)
L compensaiion ‘
t {Position 90° different 2 phase pulse signal, Marker signal
r |detlecting utput style :Line driver method
o |pulse Division ratio :I/N (N=1~32)
| |output
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Item ‘rf NPS=ESMx
— 122 ] — 242 [ —402 [ - 752
Serial RS-422A, Start/sltop synchro. Multi-drop wiring ts possible.
communicalion (Communication condition parameter set is pessible.) 56kbhs
Monitor LCD module C(installed) : Status display, Diagnostic display,
function

Input/Qutput si%nal display
. _Alarm dispiay (last 5 cause history)
Speed, Tarque, Devialion, ete.

Analog monitor : )
‘ (selection by parameter)

Control function

1 free degree control, FF control, Vibration [ilter,
R2 compensalion, Auto. tuningNon-intleracting compensalion,
Dead time compensation

Protective
function

IPM error, Under voltage, Over voliage, Over load, Over speed
Encoder failure, Deviation over {low, Communicatlion error
Each data and parameter error, etc. :

(Last 5 cause history is stored.)

Inpui signal

Deviation clear (CLR), Command pulse input imhibit (CIH),
Mode selection 1,2 (MDI, .
Loca!/Remote (PC), Siart (DR/FI), Reset (RST),
Emergency stop (EMG) o
Speed selection 1~3(8S1,852,583), Torque limil (TL/RI),
- Servo ON (SON) : :
Forward over travel (FOT), Reverse over travel (ROT)

Quiput signal

Servo ready (RDY), Alarm (ALM), Warning (WNG),
Positioning completle (PN),
Brake release (BRK)

Speed zero {(S7)
In Speed/ Tarque limit (LIN),

Option Data input unit (MDI unit), Servo display, Cables , etc.
Applicable ' : .
encoder 6000 (2000) ppr (selection by parameter)

Load inertia

10 times or less of molor rotor inertia

¥

H W W

Power. kVA 2. 6 5. 0 8. 3 15. 7
cipacity - £3 :
‘?gg[gaecﬁﬁs‘ﬁ?s A 15 2 0 30 60
Ap?licabigs NAT20-122 NA720-182 NAT20-372 NAT20-372
moior -242 -402 ~402
~552
~-752
Weight ke 7. 0 7. 0 8. 0 12. 5§
Dimension Refer 1o Section 2-2 outline drawing.
Acce;sories Regenerative resistor Refer to Section 10-2.
yoT

l: A moior may not run smoothly as

low speed as 1/5000 of rated speed.

Speed control range is defined that in the range 2 molor does-pot stop with

100% load.

In case of combination with NA20 series moior, Speed control range is 1:3000.

=5 B o)

. When power source voltage drops, rated output and rated speed is nol guaranteed.
[t changes according to power source impedance.
: Please choose sufficient shul down capacity type to conduct protective coordinate

wilh power source capacity. . ]
o: As for applicable motor speed and peak torque, please refer to [10-4
Applicable motor list) .
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10-1-6

NPS—~FSM*—% %% Controller Specification

fen }E | NBS-FSM%
—113 — 153 — 2223
Inpul power Separate control power source iype
Main power  AC200V/220V, 50/60Hz, 3 phase
-IYoltage range CACIBOV~AC242V 2
Main crcit amlhd I PM 4quadrant bridge sine wave PWM control
(50ntingoys onte |y 45 | 62 9 4

Laskant-quiept | A 88 121 183

Instanlanéous % 200% (Some motor combination 300%, Refer to 10-4 lApplicable

putpul torque motor list) )

Control method Semi-closed loop by encoder feedback

Brake method 7 Regenerative braking (oplion: power regeneration)

arr&gﬁc, Hz 1 10Kk
requency (7.5k 10k 15k selectable)
+0.01 (Digital set, Average value; Temp./0~40C,

S Speed load/voltage fluctuation)

p jregulation % |x0.05 {(Analog sel, Average value: load/voltage [luctuation)

e +0.3 (Analog set, Average value: Temp./0~4GT)

5 Spd conirol 1:5000 #i

¢ |fange .

o External analog speed command :DC 0~ F+10V(E£10V/ rated speed)

n {Speed command Input resistance about 20kQ (resolution 12bit)

t Internal digital speed command 1 7 speeds {(parameter )

r .

0 L. External analog torque limit command: DC G~+]10V E+3.3V/

I |Torque limit rated / torque) - Inpul resistance aboul 20kQ resolution
10bit), Forward/ reverse each 1 (2ch) Internal digital torque
limit value : Forward/ reverse each 1 (parameter)

T External torque command: DC 0~ =10V (%3.3V/rated torque)

o jTorque Input resistance aboul 20kQ (resolution 12bit)

r |command Internal Torque command : 3 command (parameter)

i Linearity + 3% (up to rated torque, repeatability)

g' Cnmnd resolu. Resolution 1 : 500

t |Speed limit External speed limit (DC veltage) : .common lo external speed

r command  +10Y/rated speed (common to forward and reverse?

| Internal speed limit : 1 peint (parameler)

P Pu!fe ‘raln Max. frequeney 1 Mpps

g con .

i |[Pulse command Line driver method Edigec;ional pulse) :Max. 250Kpps

! imetho [%1ne driver method (90° dilferent 2 phase pulse) :Max 250Kpps

i pen collector method (direction judge. pplse) *Max. 200Kpps

g Pulse rain /100 < A/B = 100 (A,B : 1~65533)

L compensation

t {Positign 90° different 2 phase pulse signal, Marker signal

r {defecting utpul siyle:Line driver method

? pugse[ Division ratio :1/N {N=1~3D

outpu
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Iten ‘t!f ONPSZFSMx
—113 [ — 153 ' —223
Serial RS-422A, Start/step synchro. Multi-drop wiring is possible.
communication (Communication condi!ien parameter sef is possible.) 56kbbs
Monitor LCD module (installed) : Stalus display, Diagnostic display,
function Input/Qutput si%nal display
) Alarm display (last 5 cause history)
Analog monitor : Speed, Torque, Deviatiom, elc.
(selection by paramefer)
Contrel funciion 2 free degree control, FF conirol, Vibration filter,
2 compensation, Aute. tuningNon—interacting compensation,
Dead time compensation . -
] IPM error, Under voltage, Over voltage, Over load, Over speed,
Protective Encoder failure, Devialion over flow, Communication error
function Each dala and parameter error, etc.

{Last 5 cause histlory is stored.)

) Deviation clear (CLR), Command pulse input inhibit (CIH),
Input signal Mode selection [, 2(MDI,2 :
Local/Remote (PC), Start (DR/FI), Reset (RST),

Emergency stop (EMG ' R

Speed seleciion 1~3(8S1,882,853), Torque limit (TL/R]),
Servo ON (S0N)

Forward over travel (FOT), Reverse over travel (ROT)

servo ready (RDY), Alarm (ALM), Warning (WNG), Speed zero (57)

Output signal Positioning complete (PN), In Speed/ Torque limit (L1IM),
Brake release (BRK)
Option Data input unit (MDI unit}, Servo display, Cables , etc.
Applicable ' )
encoder 6000 (2000) ppr (selection by parameter)
Load inertia |10 times or less of motor rotoer inertia '
Power k¥A 21 30 41
capacily 3
No fuse breaker
(rited curreat) | A 100 125 200
%
Applicable _ NAT20-552 NAT20-752 NAT20-223
motor $5
-113 _ -153
Weight kg 13. 5 26. 0 35. 0
Dimension Refer to Section 2-2 outline drawing.
Accessories Regeneralive resistor Refer to Section 10-2. (S

¥ 1: A molor may not run smoothly as low speed as 1/5000 of rated speed.
Speed control range is defined that in the range a motor does not stop with
100% load. .
In case of combination with NA20 series moior, Speed conlrol range is 1:3000.
. When power source voliage drops, rated output and rated speed is not guaranteed.
It changes accerding to power source impedance.
: Please choose sufficient shut down capacity type to conduct protective coordinate
wilh power source capacity.
# 5! As for applicable molor speed and peak torque, please refer to [10-4
Applicable motor list) .

HOH W
L B
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10— 2 Regenerative Resistor Combination

1 0—2—~1 Regenerative Resistor Combination

{200V sysien controller Regenerative resistor}

Controller type Applicable Regenerative resistor (kind)
moior

NPS-FiM#-401 NA3JO-13F-15 RGH-60-FY-80 60w, 80Q ~1pc
NA30-25F-15 '

‘ Cement resistor outline: TYPE 1

NPS-FIM+-801] NA100-20F RGH-60-FV-80 60w, 80Q -1pc
NA10O-40F
NA100-75F-10 Cement resisior outline: TYPE 1
NA3G-50F-15

NPS-FIM#-122 NA10O-T75F RGH-200-FY-40 200w, 40Q -1pc

NA10O-110F-10

Cement resistor outline : TYPE 2

NPS-FIM#-242

NA100-110F

RGH-200-FV-40 200w,40Q-~1pc

NA100-180F-10

NA3Q-110F-15

Cement resistor outlide:'TYPE 2

NPS-FIM#-402

NA1OO-180F

RGH-400-FV-20 400w, 20Q-1pc

NA100-270F-10

NA100-370F-10

Cement resistor oulline: TYPE 3

NA30-180F-15

NPS-FIM#-752

NA100-180F

RGH-200G-0S 200w, 40Q -3pcs

NA100-270F

(Parallel connect.total 600w 13.3Q)

NA100-370AF

Enamel resistor cutline: TYPE 4

NA100-370F-10

NA100-560F-10

NA100-750F-10
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{200 Vsysien controller Regenerative

resistor]

Controller type

Applicable

molor

Regenerative resistor (kind)

NPS-FIM#~113

NA1GO-550AF

RGH-500-08§ 500w, 24 Q2 -3pcs

NA10O-1100F~10

(Parallel connect.total 1.5 kw 8Q)

NALOO-550F-10 Enamel resistor outline : TYPE 5
NALQO-750F-10
NA10O-270F

NPS-FiM#-153 NALIOO-T50AF RGH~500-0S 500w, 24 Q -4pcs
NA1OO-550F (Parallel connect.total 2.0 kw 6Q)
NAZ0-1500-10 Enamel resistor outline: TYPE 5
NA100-370F

NPS-FIM$-223 NALOO-1100AF RGH-500~08 500w, 24Q -6pcs
NA100-750F (Parallel connect.total 3.0 kw 4Q)

NA20-2200-10

Enamel! resistor outline : TYPE §

NPS-FIM#-303

NA10O-1100F

RGH-500-08 500w, 24 Q2 -8pcs

NA20-1500 (Parallel conmect.total 4.0 kv 3Q)
NA20-2700-10 Enamel resistor outline: TYPE §
NPS-FIM+-373 NAZ0-1800 RGH-500-08§ 500w, 242 -10pecs

NA20~3700-10

(Parallel connect.total 5.0kw 2.4Q)

Enamel resistor outline : TYPE §
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(4 00 Vsystem controller Regeneralive

resistor)

Controller iype

Applicahie

motor

Regenerative resistor (kind)

NPS-FIH%-113

NA100-550F-20H

NA100-1100F~10H

RGH-500-08§ 500w,100£2-3pcs
(Parallel connect.total 1.5 kv 330)

Ename!l resistor ouiline: TYPE §

NPS-FIH*-153

NA100-750F-20H

NA20-1500~10H

RGH-500-08 200w, 100Q -4pecs
(Parallel conmnect.tolal 2.0 kv 25Q)

Ename] TYPE 5

resistor outline -

NPS-FIH#-223

NAT0O-1100F-20H

RGH-500-03

NA20-2200-10H

NAT0O~-750F-20H

500w, 100Q ~6pes
(Parallel connect.total 3.0kw 16.6€)
Enamel resistor outline: TYPE §

NPS-FIH$-303

NA20-1500-20H

NA20-2700-10H

NA100~1100F-20H

RGH-500-~08 500w, 100Q -8pcs
(Parallel connect.total 4.0 kv 12.5Q)
Enamel resistor outline: TYPE §

NPS-FIH$-373

NA20-1800-20H

NA20-3700-10H

RGH-500-05S 500w, 1002 -10pcs
(Paratllel connect.lolal 5.0kw 10Q)

Enamel resistor outline : TYPE 5

NPS-FIH#-553 NA20-2700-20H Option
NA20-5500-10H

NPS-FIH#-753 NA20-3700-20H Option
NA20-7500-10H
NA20-5500-20H Option

NPS-FIH#-114

NAZ0-11000-10H
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[2 00 Vsystem controller Regeneralive resislor

Contrelier type Applicable Regenerative resistor (xiad)
motor '
NPS-FSM#-122 NA720-122 RGH-60-FY-80 60w, 80Q -1pc
Sement resistor outline: TYPE 2
NPS-FSM$-242 NAT20-182 RGH-Z00-FY-40 200w, 40Q -1pc
NAT20-242 '
Semet resistor outline: TYPE 2
NPS-FSM+-402 NAT20-372 RGH-400-FY-20 400w, 20Q-1pc
NA720-402 '
Sement resistor outline: TYPE 3
NPS-FSM¥-T752 NAT20-372 RGH-200G-0S 200w, 40Q-3pcs
NAT20-402 (Parallel connecl. total 600w 13.3Q)
NAT20-552 Enamel resistor outline: TYPE 4
NAT20-752 -
NPS-FSM#-113 NA720-552 RGH-500-0S 500w, 24 Q -3pcs
NAT20-113 (Parallel connect.total 1.5kw 8Q)
Ename!l resistor outline: TYPE 5
NPS-FSM#-153 NAT20-752 RGH-500-08 200w, 24Q -4pcs
NAT20~153 (Parallel connect.total 2.0 kv 6Q)
Enamel resistor outline: TYPE 5
NBS-FS¥#-223 NAT20-223 RGH-500-0S 500w, 24Q -6pcs

{(Parallel connect.total 3.0 kw 4Q)
Enamel resistor outline : TYPE §
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1 0—-2—2 Regeneralive resistor oulline drawing

Enamel resistor outline,dimension and thermosial insia}l place si as [follows.
27 ™
I : —t
RS S ﬁi_:{f
- M \__/_, O

L 2
L1
1

AWPZ50 or eguivsleat
t AMPIBT ar equivaient
Tempcrature senset

Thermostal (screw (ype) &

A /
Thermosiat dleck fer /

Regeneralive resistor

Regencrative resislor

(Atlach the thermostat and tighlen it with a screv comzon 1o Regeacrative resisior iastallarion.)

Type Rated . L1 | L2 W H L3 D Outline
power
RGH6 0 60W| 115} 100{ 2090 4 0 ) 4. 3| TYPE 1

RGH200|200W, 215 200 25 50 8 5. 3| TYPE 2
RGH400|400W)] 265 250/ 30 60 13 5. 3| TYPE 3

R
T
D AMP187 or equivalent
| | H
C
) 0 ¢
L:
B -
Type Rated A B C D E F G- H |Outline
power
RGH200 200w | 282 | 304 | 54 6 32 7 2.21 29 |TYPE ¢
RGHS00 500w 350 380 99 10 517 13 5.2 49 [TYPE §
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10—3 Electric Specificaton of Motor cooling Blowers

[AC200V system motor cooling hlower)
input power source
Molor type 200V, 50Hz [200V,/B60Hz 220V, 60Hz |Power
Pawer . Rated Power Pated Power 1 Pated source
consump. | current | consump. ! current consump.i current |poles
(W) &+ (A W)+ (A (W) 1 (A)
NA10O-110F/-10 23 1 0. 14 24 0. 13 28 + 0. 14(3¢ 1P
NA100-180F/-10 37 0. 22 54 1 0. 29 56 . 0. 28
NA100-270F/-10 37 .0 0. 22 54 1 0. 29 56 ' 0. 28
NA100-370F/-10 37 10. 22 54 0. 29 56 : 0. 28
NA100-550F/-10, ~550AF 47 1 0. 27 68 + 0. 36 70 1 0. 35
NA10O-750F/-10, -750AF 110 ' 0. 55 163 0. 75 167 ' 0. 75
NA1OO+1100F/-10, -1100AF 110 E 0. 55 163 : 0. 75 167 1 0. 75
NA20-1500/-10 620 2.0 650 + 2. 0 700 . 2. 0
NA20-1800 620 , 2. 0 650 2. 0 700 2.0
NA20-2200/-10 620 2.0 650 @ 2. 0 700 @ 2. 0
NAZO-2700/-10 620 2. 0 6§50 1+ 2. 0 700 2.0
NA20-3700/-10 620 . 2. 0 650 2. 0 700 2.0
[AC4 00 Vsysiem molor coeling blower]
Input power source
Motor type 100V 50H=z| 100V 60Hz (3% 2P
Power | Rated Power | Rated
consump. ! curreni | cohsump. ! current
W) A (W)« (A)
NA100-270F-20H/-10H 80 + 1. 3 80 + 1. 2 |1® 2P
NA10G-370F-20H/-10H 80 1 1. 3 80 1. 2
NA100-550F-20H/-10H 110 : 1. 6 110 + 1. 4
- Input power source
Motor type 400V 50Hz 400V, 60Hz |30 2P
Power + Rated Power | Rated
consump.i current consump.i current
(W) +  (A) W)+ (A)
NA100~750F-20H/-10H 100 ¢+ 0. 3 145 + 0. 36(3P 2P
NA100-1100F-20H/-10H 100 0. 3 145 ) 0. 36
NA20-1500~20H/-10H 620 @ 1. 0 650 ! 1. 0
NAZ0~-1800~20H 620 + 1. 0 650 « 1. 0
NA20-2200-20H/-10H 6820 1. 0 650 1 1. 0
NA20-2700~20H/-100 620 ¢ 1. 0 650 1 1. 0
NA20-3700-20H/-10H 620 1 1.0 650 : 1. 0
NA20-5500-20H/-10H : i
NA20-7500-20H/-10H ' |
NA20-11000-10H/-5H E !
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10—4 Applicable Motor List

10—-4-1

NPS—F I M%x—%%x%

controller

{200V systen coniroller applicable motor selection list)

Controlter POOO Applicable molor Peak
capasity sel value Motor type Rate out. | Rated speed | iorque
NPS—FIM=#*® 211 NA30-13F-15 0. 2 Kkw| 1500 rom| 300 &
—401 212 NA3(G-25F~15 0. 4 Kw|[1500 rpr| 300 %
Capacity: 0. 4kw
In.voltage: 200V
NPS—FIM=* 221 NAIQO-20F 0. 6 Kw[3000 rpm] 300 ¥
-801 222 NA10Q-40F 0. 8 Kv| 2000 rpm| 300 ¥
Capacity: 0. 8kw 223 NA10Q-75F~10 0. 8 Ew|1000 rom{ 300 %
In.voltage: 200V 224 NA30-50F-15 0. 8 Kw| 1500 rpm|{ 300 %
NPS~FIM* 231 NA100-75F 1. 5 Kv|[ 2000 pn| 300 §
-122 232 NAIOO-110PF-10 1. 2 Kv| 1000 ipm| 200 ¥
Capacity: 1. 5kw
In.voltage: 200V
NPS—-FIM=* 7 241 NA100-110QF 2. 2 Kw| 2000 rpm| 300 %
' —242 242 NA100-180F-10 1. 9 Kw| 1000 rpm|{ 300 %
Capacity: 2. 2kw 243 NA3O-110F-15 1.6 KvJ 1500 rom| 300 &
In.voliage: 200V :
NPS—FIM#* 251 NA1QO-180F 3. 7 K| 2000 rpm| 200 %
—402 252 NA100-270F-10 2. 8 Ew|1000 {300 %
Capacity: 3. 7kw 253 NA100-370F-10 3. 7 Kw|1000 mpmn]| 200 %
In.voltage: 200V 254 NA30-180F-15 2. 8 Kv|1500 rpm|{ 300 ¢
NPS—FIM=* 011 NA1OO-180F 3. 7 K| 2000 rom| 300 g
—752. 012 NA100-270F 5. 5 Kwi2000 rpm| 200 %
Capacity: 7. 5kw 013 NA100-3704AF 7.5 Kv| 2000 rpm] 200 %
In.voliage: 200V 014 NA100-370F-10 3. 7 Kw| 1000 rpmf 300 &
G165 NAFQ0-550F-10 5. O Kv| 1000 rpm|{ 200 %
016 NA100-750F-10 7. 5 Kw|1000 rpm|{ 200 %
NPS—FIM=* 023 NA100-270F 9. 5 Kv| 2000 rpmi 300 %
' -113 024 NA100-550F-10 5. 5 K¢] 1000 rpn| 300 %
Capacity: 11 kw 025 NA100-750F-10 7. 5 Ke| 1000 rpn]| 290 %
In.voltage: 200V 021 NA100-550AF 11 kw|{2000 ipe| 200 %
022 NAIGO-1100F-10 11 kw1000 rpn| 200 %
NPS—FIMx 034 NA10O-370F 7.5 Kv{2000 rpm| 300 %
—153 031 NA100-T50AF 15 kvl 2000 rom| 200 %
Capacity: 1 S5 kw 032 NA20-1500-10 15 kw| 1000 rpm| 200 %
In.voltage: 200V 033 NA100-550F 11 kw| 2000 vpe| 300 %
‘ N
NPS—FIM=* 041 NALOO-1100AF 22 w{2000 pm]| 200 %
—223 042 NAZ20-2200-10 22 kw|1000 pn}{ 200 %
Capacity: 2 2 kw 043 NALOO-T50F 15 k! 2000 rpm| 290 %
In.voltage: 200V
NPS—-FIMx* 051 NA20-1500 30 kw2000 rpn] 200 %
~303 052 NAZ20-2700-10 30 kv 1000 rpmf 200 ¢
Capacity: 30 kw 053 NALOO-1100F 22 kwfj2000 rpn|{ 300 %
In.voltage : 200V -
NPS—FIM=x 061 NA20-1800 37 kw| 2000 rpm| 200 %
—-373 062 NA20-3700-10 37 kw| 1000 rpnf 190 %
Capacity: 37 kw
In.voltage: 200V

- 10-19 -




10—4—2 NPS—FIH*—%%% coniroller

{400V system controller applicable molor seleclion list]

Coniroller POOO Applicable motor Peak
capasily set value Motor lype Rate oul. Raled speed lorque
NPS—FIH=* 121 NA100-650F-20H 11 kw| 2000 ron| 200 %

—-113 122 NA10O-1100F-10H 11 kv | 1000 rpm{ 200 %
Capacity: 1 1 kw 123 NA100-550F-20H 11 kwl 2000 pn| 300 %
In.vollage: 400V
NPS—FIH=* 131 NA100-750F-20H 15 kwi 2000 rpm|{ 200 %
—153 132 NAZ0-1500-10H 15 kwj1000 pm| 200 %
Capacity: 1 5 kw
In.voltage: 400V
NPS—FIH=x* 141 NA100-1100F-20H 22 kv| 2000 rpm[ 200 %
—-223 142 NA20~2200-10H 22 kw!l1000 rpm|{ 200 %
Capaciily: 2 2 kw 143 NA100-750F-20H 15 kw| 2000 rpm| 300 %
In.voltage: 4 0 0V :
NPS—-FIH=* 151 NA20-1500-20H 30 k¥| 2000 pn{ 200 %
—303 152 NA20-2700-10H 30 kw| 1000 rpn| 200 %
Capacity : 30 kw 153 NA100-1100F-20H 22 kv| 2000 rpm| 300 %
In.voltage: 400V -
NPS—-FIH=#* 161 NA20-1800-20H 37 kw| 2000 rpm| 200 %
_ —-373 162 NA20-3700-10H 37 kv| 1000 pm| 200 %
Capacity: 3 7 kw .
In.voltage: 400V
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10—-4—-3 NPS~FSM*—%%3% controller

{200V system controller applicable molor selection list]

Controller PGOGOO Applicable moior Peak
capasity set value Motor type Rate out. Rated speed | torque
NPS—-FSM=x* 6551 NAT20-122 1. 2 kw|2000 rpn| 300 &
—~122

Capacityl. 2kw

In.vollage: 200V

NPS—FSM=*® 571 NAT20-182 1. 8 kw| 2000 rom|[ 300 ¥
—242 572 NAT20-242 2. 4 kw| 2000 rpm| 300 %

Capacity: 2. 4'kw

In.vollage: 200V .

NPS—-FSMx 581 NAT20-372 3. 7 kw| 2000 rom[ 200 %

: —-402 582 NAT20-402 4. 0 kw2000 rom| 200 % ¢

Capacity: 4. Okw

In.voltage: 200V

NPS—FSM=* 701 NAT20-372 3. 7 kw| 2000 rom] 300 %
—752 702 NAT20-402 4. 0 kw2000 rpn| 300 %

Capacily: 7. Skw 703 NAT20-552 5. 5 kw| 2000 rpn| 200 %

In.voltage: 200V 704 NAT20-752 7.5 kw| 2000 rpn| 200 %

- NPS—-—FSM=* 711 NAT20-552 5. 5 kw| 2000 rom[ 300 ¥
—113 712 NAT20-113 11 kwi2000 rpm} 200 %

Capacity: 11 kw

In.voltage: 200V

NPS—-FSM=* 721 NAT20-752 7.5 kw|[2000 rpp[ 300 ¥
—153 722 NAT20-153 15 kwj2000 rpm|[ 200 ¢

Capacity: 1 5 kw

In.voltage: 200V _

NPS-~FSM=* 731 NAT20-223 22 kw/ 2000 rpm] 200 %
-223

Capacitly: 22 kw

In.voltage: 200V
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