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2.3 gawHuas MR Configurator 2

2.4 niituanlilsuniuann Amplifier MR-J4

2.5 nAsdaen Amplifier MR-J4 Tiifluanlaaau

2.6 mm’lﬂ?ld input device (input Wil digital }
2.7 ﬂ??ﬁﬂﬁﬂ??Lﬁﬁ@%ﬁ“ﬂ@@N@Lﬁl@ﬁf

2.8 mm’lﬂ?ld input signal {input WL pulse train )
2.9 mm’lﬂ?ld input WL Analog
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211 nsuatimasd oo input
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3.2 A HEIEadL (V) wine mis
3.3 Ball screw drive system

3.4 wtipany Ball screw

3.5 Gear ratio (GR)

3.6 Movement amount per rotation (AL)

UNA 4 Pulse train 1La:NSN8S0

4.1 Pulse train connection
4.2 JOG mode
4.3 nusdsAvamanIvgueeageilanam e

URA 5 Encoder Liaz High speed input

5.1 1lszinmaes Encoder
5.2 Increment rotary encoder

5.3 N1371839a1% Rotary encoder
UNN 6 FX series servo control system

6.1 Pulse train control system

6.2 Position cantrol

6.3 NITATUAUTIULAZAINMEITDIERT NUDEDT
6.4 NITAMMIUARNTLBITE UL ball screw

uni 7 AmAon
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Special auxiliary relay waz Special data register
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ATTHLEILA AT TN

One-Touch Tuning Function
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8.19
8.20
8.21
8.22
8.23
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#~s DRV , DDRVI

mauatiraidyios pulse train uazdyouTaundl
Incremental Method and Absolute Method

ﬁu’wﬁbd DRVA , DDRVA (Drive To Absolute)

ﬁnﬂﬁﬁ DVIT , DDVIT { Interrupt 1-speed positioning )
Frfs PWM

MIRMLANAIHTIWA sAuMl s ELLEals (pulse train)
MIAUANATIHEIIBIAT W IUGRE Analog control
manuuas L laeld encoder
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9.8 A1 DRVA , DDRVA 303
9.9 AdaDVIT, DDVIT 307
9.10 ﬁnﬂﬁ"d SPD , DSPD 312

Unl"i 10 Network interface

10.1 SSCNET Cantral system 315
10.2 CC-Link Pasition Cantrol system 319
10.3 Modbus RTU 320
10.4 Analog Control system 320

unA 1 Stepper motor

11.1 Stepper motor 321
11.2 dsznyaed Stepper motor 322
11.3 Stepper motor driver 323
11.4 Resolution of stepper motor (Pt) , W%l pulse/rev 328
NIAWUON

A1 Maiinsy Amplifier waz Servo motor NNANNISRES (J2 to J4) 331
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Sequencer family type

gﬂ% 21 system LU seguencer family Adaudsznaumwdnma
1. Host controller ﬁ’ﬂ’qﬂﬂinﬁliﬁﬁﬁﬂﬁﬁyfyﬂmiﬁﬁu servo amplifier 19 PLC,
positicning medule Inel controller T lAvanauuLLt FX series, iQ-F series 1lusi
2. command interface A2l LM dAndesEdng controller LAY servo amplifier
3. servo system gﬂq‘ﬂizuuﬁlﬂ?zﬂ@ﬂﬂﬁhﬂ servo amplifier AL servo motor

3.1 servo amplifier ﬁ‘@ﬁﬂﬂ%u"]d’l amplifier 1luensal controller HsuAnd
1N Host controller LL@&H’WJU@NMWH%&‘HN servo motor, servo amplifier daizanls
WAL drive unit, drive amplifier, servo drive 15t

3.2 servo motor Y3alEaNndn drive motor, Lflummermfﬁ’ﬂ‘]'m,m?i@u‘ﬁmmﬁm"]

ansnacuauAumiLs AN IdetvanBan lussay tm

Command Interface @

Host Controller Servoramplfier
Servo motor | Drive 1
I::> Ball screw

¥4

X fé < Belt

@ Servo system @ Controlled system

Servo mechanism

servo mechanism danaSen

‘ 5 51 1.2
muﬂi:nawawa 3uaz 4 2

4. controlled system ﬁm:n‘u‘[mmﬁmﬂ] 191 ball screw, g1awaw ueu sxuuivan
RUTBNALINAITR servo motor
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MELSERVO

Servo amplifier 284 Mitsubishi Fatiad1 MELSERVO Busun@niiet] 1982 Inedsd
wnAe MR-A/So (Uszanml m.A. 1980) SANNA® MR-SA,
A.A.1985) U7 1.4 uansTrdpne e n@nn I su@nudn

MR-J MR-C
Introduced (1988) - Introduced (1989) -

Discontinued (2000) Ciscontinued (April 2013)

MR-J2S/MR-J2M MR-J3
Introduced (1999) - Introduced (2003) -

Discontinued (2018) Discontinued (2019)

MR-H
Introduced (1893) -
Discontinued (2005)

MR-E
Introduced (2000) -
Discontinued (2016)

g 14

SB/SC'SD  (Ugzuntu

~

-

. -
@
A

MR-J2

|2
t

Introduced (1993) -
Discontinued (2008)

ol

MR-E super
Introduced (2009) -
Discontinued (2016)

T daquuiinnaeetFe MR-UN, MR-JE, MR-J4, MR-J5 waz MR-JET

MR-JN

MR-JE MR-J4

MR-JS

sU15

MR-JET

v oala 5 o S = v oaa, = coaod
gumuﬂuhﬂumﬂmgm@ MR-J4 mmmmﬂug‘ummqama‘mmmumﬁg‘u@uq
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1.3 1oshbuoinos

saflnawad (servo motor) ABNALEATT A WIIIAILANAIINETY FTuwe Lazuseda
TFagsusugi Wandinindszinnnasas il wasluemesiassiuuda DC servo
motor LAY AC servo motor A13U AC serve motor wiNaandlugaduuuAe

synchronous electric motor Wa¥ induce current electric motor

Servo mator

I |
DC servo motor AC servo motor
| I

synchronous electric motor induce current electric motor

su16
1. DC servo motor

Aogeflanamesiuddnszuanss vrendae sy uanseaiaawnwiogng
stater druawNWWENT rotor 14U wdnnnas SunldtuTuanaunndn ilaemand
wedasian

“daR1es DC servo motor Ag

1, SEULRFIAIRANIILLIL AC Hiaearn servo amplifier ﬁ'ﬁ'“ﬁmuammmﬂ{ DC servo
motor Hpududasdanndauuy AC servo motor

“aidu1as DC servo motor AR

1. Flasiinnstgenudusre s Lﬁﬂq@ﬂﬂﬁc!uﬁﬁm@fmL,L,ﬂwn'fm

2. BlwsnzAuTanideslfusedanan

Commutator uilségmu  Rotor Permanent magnet

Bearing

1/
e AT

Shaft

Encoder
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2. AC servo motor

Aoiasanawafu Ui nuaady Mauing G WA A szugsdUaT AU HLHIEN
AC servo motor T3 199741 nn91 DC servo motor WadRndanng
1. lddfeedinistingednen iiesannlafwlsadu 2. manaifaseugenituun DC servo
motor kT 3. nuABdn NI AG e AR
21 AC servo motor WUU synchronous electric motor {SM) fauingld
UL AnTgsalneIna9n stator ARTURUNNLLWANT rotor FUNHLHLVANTDS
S E——
rotor Tdusmann 13 Whiiewasatad l9uniige
e al = = \ : 5
Hianne 1. Nlsx@nanangaludad capacity THIANENUATTWIAG
2. nuspdnALnaanlAR
b = A o ' = -
daLRHAR NAHANARN AT AIME Na 19T
2.2 AC servo motor WUU induce current electric motor (IM) 9 ulne s
gunnHmanfasadngamaan stator AouduaNMANTed rotor  TduanNITATAS
AU M LR N TR0 1A induction motor
- |
IfanAe
| . b = = 41 b & = w2 el e
1. Tudna capacity gaazlstlrsBvinwgs AnlianunTags uazusadings Aasiuaadies
laluarunsedlanias lWinman
G = =)
dalduae
1. naclunasangWgndin nssnaewpesazynlfanndn synchronous electric motor
2. AUANHRIENITYNT kIR i s am g il

Magnet
Magnet Coil

Coil

Permanent
magnet

(Rotar) (Al diecast)

synchronous electric motor induce current electric motor

51U 18

717 1.8 ugmantindim stator e rotor 989 SM motor K8 IM motor
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g‘ﬂﬁ 1.9 uanslnTaasIeTas AC servo motor Wil synchronous electric motor LAY

induce current electric motor

Rotor

{Permanent magnet } Magnet Cage rotor Magnet

Encoder J/Bea”ng Encoder J/Bea"ing
Shaft Shaft
Frame Frame
Synchronous electric motor Induce current electric motar
qi19

1.4 Mitsubishi Serve motor

wwaslanawefingddil 3 uuuAe rotary servo motor, linear servo motor WA¥ direct
drive motor ( LLMANHANHUZNITLARAUN )

rotary servo motor linear servo motor Direct drive motor
51 1.10
u
rotary servo motor Wl
waLaainiduauns
Tiﬂ‘\;_, luannfiaes

1. rotary servo motor \flunaimasildnisssuzas rotor lunasdiulvan

_ « NSRBI .
2. Linear servo motor Aaxawsasiidnisadeniuuuidadulunistuiveas
3. direct drive motor M BILLNUNAT I UAZISITIA
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Wsguingus:=uulsos buadulosinos

e fTanawafgnaaniuusnfiasdmiy inertial 1a¢lsmas (J vie GD? } uaznag
AeL eI A A e uuLeR NN sy T BN AULAYNTE LA servo
amplifier LA servo amplifier fianunsngdadnddluds servo motor datinesamiiuay
Wadiein

Torque ( %) Max servo torque characteristics
F 3

300 . o
L AALANSNNTEA NG Torgue

/ W3 servo WAL inverter

20 b——F——————— - Short-duration running range
Max inverter Torque

e Continuous running

characteristic of servo

Continuous running

p characteristic of inverter

gu 1.19

g1 1.20

17 119 dhunsvsacussiia? ulsfunuenuinsesames WBauiausewinas
Tonaime Sagils funewadivianivihl lnefiaonuuansng 3 qpde

1. unilngeate fodawme frTinddausidanaiasan s

2. unidagegadiaunnndn g 1.19 ussingeanuesgafianawasaiunsails
714 300% (Tuixﬂzzﬁy'uj) waflanawe funad 36T HG-KR, HG-KP ynusadald 350%
3. MepauARATsTTarefasa e Sidindund,
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usoua

P = ol o PO P
wiadm (torque) AauNaasNawma i lE lunrduivan Audoadutiafumms (N* m)
= o

sl o o = o = = = = @
LTﬂﬂQNﬂLﬁﬂ?WNﬂq@Q1Wﬁquﬂ fazlibrdannn wriaasi ANAIN ATSALA9IHLET

Toeiiariiiu ianauFane ma fRuTsgauil Lrelinay ans

Torque [N+m]

10.0
Maximum torque |:' >80 ~
| Short-duration \
60 running range N
: AN
40 ™~
Rate torque > ~
2.0 Gontinuous e
running range

1000 2000 3000 4000 5000 6000

g1 1.23

Speed [r/min]

gﬂﬁ 1.23 nawlAnnduiussevdnuadnuaranidameslonanasiy HG-KR73(B)
Fanuuiwsnuasliiwen) sunaniaelwin 750w
= 5 ] d' d' 1 @ =2 £ = d'd
nitluamaiiauuuusaliasitaiauda 0 v 3000 rom aglfussdinAsine
8
Uszannd 2.4 Tafumng ( wiedianstliddendn rated torque) 1A% 1591 3000 rpm
uradpazanad NN lERaHg o N MUTvananas
wio fTanatrafamnsoinusenldung e 8.4 Tafuuns (Maximum torque)
o @
ALY 3000 rom wiifhimsdulvanldluszeznanduwingu nsineuuuy

=

¥
i
{5z short-duration running

HG-KR73 HG-KR73B
Moment of inertia J (standard) Moment of inertia J (With electromagnetic brake)
= 1.26 (x 10-4 kg'm®) = 1.37 (x 10-4 kgrm?)

z%wi*um'ﬁmmﬁ@mmmmaa‘r@mﬂﬂLﬂuummﬁﬂﬂﬁm?ﬂﬁuiuﬁﬁLmﬂ

WU HG-KR73 Aanatmasiuylaifiiisn azil moment of inertia winfu 1.26 dau
HG-KR73B AanatnasiuLd electromagnetic brake a2l moment of inertia Wi
1.37 Anreaasuenafidu iaswin, rated torque , maximum torque WaAIAIN
ien pldandila data sheet 2aaiatuawmes
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1.6 mMsUs:gnd1Biosbuoinasuuvu rotary Tuviucion

—

1. InSovdnsAdoonisAsUALALIKUY (position control )

1.1) XY table {lun31dima Fauuuaa wnAa b X LATWAW Y FRatnaATasan g
Fanundn Tanlaraunan s1uanz sy

Servo motor (Y axis)

Y axis X axis
Servo motor (X axis)

gl 1.24

1.2) 1 Axis Table Aawaasdnsiildizaslawnudan dviuiafani load wuuldndy
AIMNTOIVUARILIALY load TAvaIaszey uayilAd i usiuen

‘4*{ Moaving part

Servo motor

Jig figure Eﬂ 1.25

. Servo motor
Moving part

T D

U7 1.25 unagld servo motor 4u ball screw Tanstasn sl moving part tARB WY

s nqa A ldde9m B ,moving part A part fiAdauiuuuidunssiaaldnasvyuaes ball
screw @4 moving part figaxnsnsinvanduniname lé 1 jig figure Wusi
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AC servo motor llas Servo amplifier Fi’lz?mu'lut']o"‘)ﬁu

iwaflanainefingfiafddamine lulaaiiufia HG series, HK series, HF series
iraflauames HG series flazutietannaniily HG series 7y MR-JE, HG
series 71417 MR-J4 uaz HG series 747 MR-JET s,
9107 1.36 MR-JE faslduamaiiu HG-KN uaz HG-SN wasilaianzanluiiiu
tlaeludn MR-JE-10B/ MR-JE-10A azdiaslduamnasiu HG-KN13(B)J idush

MR-JE MR-J4 MR-JET

HG-KN HG-KR HG-KNS
HG-SN HG-MR HG-SNS
HG-SR
HG-JR
HG-RR Eﬂ‘ﬁ‘ 1.36 L&@d servo motor 71T
HG-UR Eﬂ 138 nu amplifier uAnsI Tazduns
HG-AK azﬂuuunwwmmm‘lfu n1s
tfanld amplifier wazNaLaas
v

ardaafanTmudas uasuaas
lServo Motor Servo Amplifier qﬂﬂﬁﬁdwg‘u%wﬁ ﬁ’m'ﬁnl‘f

HG-KN13(B)J  [MR-JE-10B/MR-JE-10A durule
HG-KN23(B)J  [MR-JE-20B/MR-JE-20A
HG-KN Series
HG-KN43(B)J  [MR-JE-40B/MR-JE-40A 2
HG-KN73(B)J  [MR-JE-7OB/MR-JE-70A N T
HG-SNS2(B)J  [MR-JE-7OB/MR-JE-70A \/

HG-SN102(B)J IMR-JE-100B/MR-JE-1004A

HE-SN Series |HG-3MN152(B ) [WR-JE-200BMR-JE-200A

HG-SN202(B)J IMR-JE-200B/MR-JE-200A

HG-SN302(B)J IMR-JE-300B/MR-JE-300A

A1974 1.1 UARNFIUIEY MELSERVO JE ussfutasimasionana danemsls
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1.7 AC servo HG-series 31kSU MELSERVO J4

£y
o’ x| o

vinflaueweas HG series iU servo amplifier MR-J4 dvisusie 6 334 sagi#i 1.37

HG-MR series HG-KR series

Small capacity Small capacity

HG-5R series

Medium capacity

HG-JR series HG-RR HG-UR
Medium capacity/ Large capacity Medium capacity
Largelultralarge capacity Flat type

g1 1.37

A1919 12 waRGEefnueaaf HG series Tasvmanuszduannu@mas e wsaduld

M LAY e g RN ude

HG-KR series Low inertia 200V AC
HGHMR serigs Ultradow inertia 200V AC
200V AC
HG-SR serigs Medium inertia
400V AC
200V AC
HG-JR series Low inertia
400 vV AC
HG-AK series Ultra-compact 48/24 v DC
200V AC 111022 KW
HG-RR series Ultra-low inertia
400 V AC { Future )
HG-UR serigs Flat type 200V AC
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Maximum torque |:> eg

o

~
(N
SN
20 A For 3-ghase 200 WV AG or 1-

Short-duration M
running range | PUEEEL2A07Y G
| ~

Torque [N-m]

| @ m————-

Rate torque B 10 e ~ For 1-phase 200 V AC or 1-
Continuous ™S, phase 100 V AC
running range
2(130 400 600 Speed [fmin] 71 1.40

719 1.40 navlmanuduriudszvnnsundanazaanmiFanefafiu TM-RG2M009G30,
TM-RU2M0O09G30

Direct drive serve motor L1l
Index table o e S
i NUNITLT-NHNAULIIFNLLRS

wysda g9

51 1.41

qﬁ“ﬂ‘ﬁ 1.41 vunn9ld direct drive servo mator YU index table Wi disc lable, rotary
servo molor @NHNsONH index table lAlauiu usl DD molor axfuusstialagandn

rotary servo motor

Direct drive servo motor

unu 8
rotary servo motor

4/ wnwnY

rotary servo motor

AW X Eﬂ 1.42

317 1.42 Wuns'ld direct drive servo motar $9:U rotary servo motor ¥1191% 3 UNY
wy Xy@ Tag rotary servo motor WABKA ball screw TualNY X-Y @91 DD motor
weulusuauny 0
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1.8 Control mode, Command Interface uat Command unit

1. Control mode #aluun1ad servo amplifier #ldacuAY servo motor 8 3 Tuusia
position control, speed control Wa% torgue control

PLC, Positioning controller Servo amplifier

Interface (command} Servo motor

Speed, position

Encoder

Command Interface Network Control mode @
Pulse train Analog control EtherCAT Position control
RS-422/RS485 CC-Link IE field PROFINET Speed control
SSCNET II/H CC-Link EtherNet/IP™ Torgue control
MODBUS RTU  coink g Tay  Mi0way Tnwanmimuauizeils
£
vasliuaudl yainas
Command unit @
RUILNTIAILAL
mm degree j ﬁﬂ 143
inch pu|se

2. Command interface ﬁi@ﬁ?ﬂﬂg’md’l interface (W98 command) ﬁﬂgﬂmmﬂ’lid\i

dryoy nuAReszidng PLC Ay amplifier ?ﬁqﬂ“ﬁ@gﬂ ALINNTAYLAN servo amplifier
a1ngL 1.43 command Interface fuanenuusdy Pulse train, Analog, RS-422,

MODBUS RTU %38 network 61149 ilugin nsiaan’d command interface azfias

WHNEAY control mode Fag 11 pulse train AzlUNAEAL position control , analog

interface Wiy speed control sy

3. Command unit Aan1srivuad axliuesnefidliniaeeylsd 4 wuuda mm, inch,

degree, pulse
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Control level uazsuyov Servo amplifier J4

command interface ﬂ%@’mgmmu n19dgluuy command interface UNARUNIAY
szldszAunsaIuan (control level ) g 1.44

] Caontrol level
Basic

Pulse train SSCNET llIKH CC-Link IE field EtherCAT

RS-422/R8485 PROFINET

EtherNet/IP™

MODBUS RTU

Analog control

MR-J4-B MR-J4-GF (-RJ )
MR-J4W2-B
CC-Link IE Field
MR-J4W3-B
Network
SSCNET lIKH
MR-J4-TM
MR-J4-A (-RJ
(R Multi-Network
General-purpose
interface
su 1.44

1. interface WWUU pulse train, RS-422/RS485, MODBUS RTU wa% analog control
s interface ufly level Wit basic Tae amplifier MHARY interface ﬂ@iu‘ﬂﬁ'ﬂ MR-
J4-A(RJY amplifier q’uﬁﬁ'gﬂu code A azlFunda general-purpose interface

2. interface wuw SSCNET HIVH |, Iae serve amplifier 1™ interface Uszinmia
MR-J4-B , amplifier ém‘?’ﬂﬂu code B Azi3undn SSCNET I11/H

3. interface WL CC-Link IE field , amplifier A1 14T4 interface Uszinmiae MR-J4-
GF (-RJ ), amplifier g‘*m‘i@:ﬁmrjq CC-Link IE Field Netwaork

4. interface wuu EtherCAT, PROFINET,EtherNet/IP™, amplifier ﬁi‘ﬂﬁﬁu interface

UsznnilAn MR-J4-TM, amplifier juilaziFandn Multi-Network
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Control level nazSuvov Servo amplifier JE

317l 1.45 wans command interface 14U servo amplifier JE

Control level

Basic

g1 145

Pulse train Analog control SSCNET llIKH

MR-JE-B

General-purpose

. SSCNET IlIiH
interface

Ethernet

Ethernet

MR-JE-C

[l 3
1. amplifier 714U interface LU basic Aa MR-JE-A Tt amplifier JuilaziFundn

general-purpose interface

2. amplifier ¥ 147U interface WUy SSCNET I1I/H Aa MR-JE-B

3. amplifier AU interface WUy Ethernet Aa MR-JE-C

MR-JE - [1 [

Interface

‘ Symbol

General Purpose

SSCMET IlIFH

Ethernet

A
BF
Mitsubishi General Purpose
AC Servo Amplifier £
Symbol |Rated Output (kW)
10 0.1
20 0.2
40 04
70 0.75
100 1
200 2
300 3
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Maximum Input Pulse Frequency llat Maximum output Pulse Frequency

Tunnsmauanuuustuidsiagld pulse train Adaaninlusuanunzesginnd 2 wuu
b~ 3 = o =
Ae ginsnidepnnduaretnaifuannun

Compatible
Controller with 4 Mpulses/s.

g1 1.48

1. Maximum output pulse frequency ABANANNITRIUNTAINLRAGURY plc 1T
positioning module gﬂﬁ 1.49 (n) fqﬂﬂmﬂwi@umuﬁmwmmmdmﬁm’ﬁﬁiNﬁu
[ PLC  FX5U (transistor output) @"mmmﬁiﬁ”mnqm 200,000 pulses/sec
(200Kpps), QD75DON ammmﬁiﬁmnzgm 4,000,000 pulse/sec (4Mpps) il

2. Maximum input pulse frequency ABAINNAINITOUD amplifierslum?ﬁ‘/‘i_l pulse
train tneidauluey amplifier az3U pulse train 1Ageaguda Ing MR-J4-A a1u190iu
pulse train Tﬁuﬁnqmﬁ 4Mpps , MR-JE-A @141705U pulse train blﬁmﬂqmﬁl 4MHz
WAy 200KHz 1w

MR-J4-A
200,000 pps
o 4Mpulses/s
Pulse train (4Mpps)
# 0000pps | UL
k -
MR-J5-A
FX3U-1PG (1-Axis) 4Mpps
E i ! 200,000 pps
MR-JE-A
QD75D0 = 1Mpps 4 Mpulses/s (when using
QD75DCIN = 4Mpps differential receiver), 200
kpulses/s (when using
open-collector)

(1)
g1 1.49



srinngaflauazgininl 46

1.10 Us:nnyoy Position control

n1TATUAN WULIATL (Position control ) 1 3 wuuda open loop , semi-closed loop
ey fully closed loop
@91 semi-closed loop kuvaanyi 2 wuuAa motor shaft detection waY feed

screw terminal detection

Paosition control

Open loop control Semi-closed loop control Fully closed loop control
Inverter
i Motor shaft detection Feed screw terminal
detection

Servo Amplifier

g1l 1.50

open loop AaNNgAYLANNaafidu N5l inverter AMUAN induction motor v3an3 14
stepper driver ATUAN stepper motor Wi
semi-closed loop WAL fully closed loop ﬁ’aﬂfl’iﬂ’mﬂu servo motor tAEnITlT servo

amplifier

& o a o=
Twitamniadaaznaafanwizms
LRI semi-closed loop L¥iTHW
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Open loop

1

open loop AantsequaNuuLlNEAmdaundy daatinaiunisrounu stepper

motor %38 induction motor LhiF
MSASUAL induction motor A28 inverter

911151 iluszuunisrouguuemadatandy ( induction meter) @etlsznausan
finand 3 wimime PLC , inverter, waznanad tae PLC 1H&%anu inverter inverter 1
Frorunowas ilasamiidouewme N enceder e motor siyu sxiniazldanunm

NIVLFUMNN SN UL B e

Inverter :
Incuction motor

PLC Interface

sruudNATnliusanuda, nean wazanuiale wella i

MSADUAL stepper motor

Pulse train Table
= L= m—i-
PLC/ Positioning Driver Stepper motor
controller
Stepper system
Stepper mechanism Eﬂ 152

gt 1.52 \flunnspaury stepper moter Tpel PLC Aneia 1Y driver Ssganninans
t

wadldotinafaamingu dousiuibinasiguassnainene Sazldaininnaauld

desanlldl encoder LIBNFANLLY

2 = 2 '

Fafszun : eammn M

fande : Tlansnsamenus ks pa s
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Semi-closed loop, Motor shaft detection

AaniarauAw servo motor IatnammasuiaLieTinan (shalt) Taemaimad e
ez asmawmafin encoder Anzuanldniinmmuldudadisrazivg

ﬁq@?ngﬂﬁ 1.53 PLC anaad1sivy servo amplifier 10000 pulse iianaimas
MALATLIINNANUILLE encoder AazasATagNaLNNT servo amplifier ifludunu
10000 pulse i

10000 pulse

Servo amplifier Servo motor

PLC Moving part
Pulse train "

L \

Ball screw

Interface

Encoder

Feed back ! ;
ada (coupling )

10000 pulse

Servo mechanism

$TUL semi-closed loop @MMsnLANEMWIIMLEzAMMII LA ama STataAEN 19y
20487 uidiusunieie rasdaaiondite moving part lsiawasnauld
wiwlugi 1.53 Wunasldvamai€y ball screw qpaaszwdnawanamadiu ball screw
Aa coupling #1 coupling Taiusiu suvsiszas ball screw azflanuaanaARay

mamuqmirﬁﬂﬁ Alaifieynanag mechanic uda Aaanagiuiunisszy
FLLe84 moving part
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2.1 Connector ¥9v servo amplifier MR-J4-A-R)J

gﬂﬁl 2.3 1{lu connector 284 servo amplifier MR-J4-A-RJ @4 connector A ufLinngs
999Q8 power, 949af input waz output Tas connectorﬁwﬁqﬁﬁmjﬁqﬁ

1, CN1 Aa connector ULILI 50Pin ’Lﬂiﬁmﬂ?"aﬁﬂgmﬁm /O §iFL connector peadinail4
ALl CN1 A MR-J3CN1

|
MR-J4-A-RJ > =
3 28
R R I
5 30
6 3
7 32
ER I T
9 34
10 | 3
1 %
12 37
— 13 38
:: 1w 2 ||
15 40
™ e 16— 41 ||
3 : 17 42
MR-J3CN1 :! - " -
@ 1l 19 44
20— ] as [ ]
2 46
gﬂ 2.3 e 2 | — a7 ||
' n 48
24 |7 | a9 [ |
MR-BAT6V1SET-A . -

B
\

2. CN2 A% connector dvfLidadnucuncu Encoder 194 servo motor

3. CN3 fia RS-422/RS-485 communication connector (wasmuuy RJ45) Mdunasn
Anansriugunsnineidu GOT vialdinas interface Ll MODBUS® RTU

4. CN4 Aa connector @MusLIAaAY battery 27 1 1501 BLT @213 2 1l LG

(4 battery Lﬁﬂﬁmﬂ%ﬁmmmu absolute pasition )

5. CN5 fe connector aFLsefL MR Configurator 2 Tdane Tuamuuy USB-Mini

6. CN6 Ra Analog monitor connector
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MR-J4-A-RJ

Power

CNB8 connector
[2]4T678]

Viewed from the connection part

TBEEH - [EREHEEE [

Servo motor

g 24

7. CN2L Aa connector awiLsadiyynol Encoder annneuan CN2L ﬁquz?uﬁm
Wedng code RJ

8. CN8 An connector &uiLaaiu Safety logic unit MR-J3-D05

9. CNP1 A8 connector amiusaruumasans i AC power

10. CNP2 fa connector amiuane I AC Widunia control 2849 amplifier , T g4
power factor WAy regenerative oplion

11. CNP3 A8 connector U V W gususneIwleifu servo motor

su 25

12. Display ARABUAASANIUST DS amplifier
13. Setting switch AaLJ:IFRAT parameter WATIRBUYADTHLHI)
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2.2 [Kuansudaowavoo Servo amplifier MR-J4-A(RJ)

571 2.6 iilulvinanisuansna Inaidumiaesuiuaausazinun nndasunguus

azlunpvinldlagnatls Mode

! A
naLy MODE 1Wa
dananus

NIILLRAITDTUS
Cne touch tuning

MIAaTNERAY

Aang *
Alarm
A ek
WITTNLFBINHITH

wWieasuee/

nTedFTYIT

WMALaes AN

LWLGA

&
wAeasnIasen

Suwniaving

v
wndieasnseadn

LANLAN 2

¥
winieasmaadn

LANLAN 3

winigainisaadi
NaLeasL oL au/
TULARAULA AT

P LO1

LRan mode fLiladaning

1l50 One touch tuning

rd-on Aaiwatiniouy
A% (ready)

LERd alarm wazlzné

alarm

Pr. PAO1 fi4 Pr. PA32

Pr. PBO1 £ Pr. PB64

Pr. PCO1 84 Pr. PC80

Pr. PDO1 84 Pr. PD48

Pr. PEO1 14 Pr. PE64

Pr. PFO1 &3 Pr. PF48

Pr. PLO1 fi4 Pr. PL48

g1 26

* UERIAIALIN IV, WEAI RYEIINTBEN,NTT force DO, NTIMARBLNTINNIIN, URAI version software, N3

FALEEAN VC 80 luld, uanidn ID series vawailnaiaas, uaas ID 3zy encoder agmasinaans
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Us:iNNudo Input Ua: Output WU digital

Input U84 amplifier winilugaamnas Input device WAz Input signal

Input
| |
Input device {DI-1) Input signal {DI-2 )
Sensor , switch, relay Pulse train * analog
oot ananm AN
su 225

ar

1. Input device { I code dhela DI-1 ) AndauiFuditycune digital annifumes, adme
v#a PLC output 1116

2. Input signal (I code tia DI-2 ) Aadiud

ar

VALY pulse train, dryrynou
Analog WU

A % = £ Aﬂa{ =4 A 3 2 1 Aﬂ! = B
(* dryeynou pulse train A3eudaiuguiARd o au digital weilasaninagld
IUAUANFANSTUNNT ON-OFF Y7l AnluAausnaaniihi Input signal )

output
| |
Output cevice (DO-1) Output signal (DO-2)
BN-QFE Encoder output pulse Analog monitor
su 2.28

output 194 amplifier winilugaauuuma output device LAY output signal
1. output device { I code el DO-1) @n output ﬁﬁméfﬁyﬂaﬂmuuu digital T

ADNTUTAN9T] 1TU Alarm, ready
2. output signal { 1 code #itla DO-2 ) Aa cutput FanadtyryrassuuaNNdEY

Enceder cutput pulse meﬁmm’]m Analog monitor
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2.6 MSBZH input device ( input LUU digital )

WNAT input device Ansnsosa ldgaLUuAe sink input LAY source input

Input wiring
RO i |
AEwen Sink input Source input
Fulwau Fuluan
MR-J4-A {-RJ) MR-J4-A {-RJ)
DICOM DICOM
20 20
-I; _24VDC L ,__24VDC L
& e 1
DOCOM| 46 = DOCOM| 46 =
EM SW EM SW
42 42
Lt | EM2 LA | EM2
Reset SW 19 Reset SW 5
" RES L - RES
Sink input {negative logic ) Source input (positive logic)
(n) ()
su 227

1487 input 184 amplifier TELuasaanauanauig 24 VDS Tun1svingu
{31 227 (N) n13sie digital Auwmuuy sink lalamilduan 24v sah
DICOM TWauuis oV ey DOCOM daudtynyiaudunnidu EM2, RES Aaanidasiy
Tlay [eazmeuls
S . o B w
n13ea digital BuynuuL source W ldlaenindaauuia ov e DICOM waxl
vanelarit DOCOM gauduwmian EM2, RES Readidesfuliuan input Asazsianuld
4 [ 4 " o = .
nai@enld sink e source liFeadasn parameter N amplifier
dusuindadaluazldnnsdea vy sink Tun1seasunanis 1491 input wax
cutput 5149
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LSP, LSN llaz RES

MR-J4-A {(-RJ)
|:‘|> Positive direction
(Forward rotation ) DICOM
<: negative direction +| 24vDC
L

{reverse rotation )

Moving part 5 DOCOM P
Servo motor
43
I i * T | 1sp
—

[ ]

Limit switch LSN Limit switch LSP

44
LSN

19
Home —1 RES

Sink input (negative logic )
51l 228

1. LSP  (pin 43) Am11 Forward rotation stroke end T wiiusaifielnsnl safety
A7) LU Limit switch Lﬂum?mmﬁum?mummmLﬂ@ﬁ*'ri'h Forward
2. LSN (pin 44) An1n Reverse rotation stroke end ﬁamm@ﬁumwgummmLﬂﬂi“’tﬂ'ﬁ
reverse

27 LSP uay LSN azfiag ON paan amplifier 1992¥in9ule Favhnngsia 1
Aasranuulnftle gﬂﬁ 2.28 AlAEARTANY Forward end An LSP e moving part
mé’ﬂuﬁiﬂqmmqﬁﬁu forward azdudaniuanaaiad wihdudass Open Yoo LSP
OFF axinl¥ servo motor weanasvinatn &1 moving part iaaawiilganieding
reverse AzduianiuaNagdaT LSN winduiaay Open drynyol LSN OFF azyinld
servo molor wyAN ¥ LSP wax LSN W ilaveganisvinnumasained Jatlasiu
Tallimasluamad overload Wazs211 mechanic WANNTIWEeMNE
3. RES (pin 19 ) A91181%5U reset servo amplifier liRafuadnd reset ¥@a output
PLG I¥dvdil reset 1l servo amplifier §anuBinind (Alarm)
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2.8 N1SNY5D input signal (input UWUU pulse train )

Input signal Wil pulse train Tfﬁiumimuqmmu position control

FX series

MR-J4-A {-R.)
OPC (12
24V L (2
DOCOM (46,47)
ov

R

L=l % 1
SIGN 2 leTvIanasnn NP (35) 12 Kf2
va e = ———
[ 8 o
Pulse | { ; P 12Kl
YO0 i ' !
ov
SO (plate)

COMO (-) T—O

m‘wimmﬁwmmu Sink {-common)

neel ki v Pulse+ sign { 985U sink ) nnsfadiuanmiiagdazldan PP {41 10)
waza NP (91 35 ) aangil 2.42 1 Y0 deiad Wi PP dou Y4 ane Wi NP (SIGN

gu 2.42

y gz zansl i lalansiniu 2 wes dowanidesldRnansrnda OPC waz DOCOM

OPC fn open-callector sink interface power supply input need i pulse train
WL open-collector WL sink azdasa 24VDC ffuan OPC g1 DOCOM mariu OV

SD Aa Shield ldFarifugns shield 1R987240)ty104 pulse train IReaaAdT) 0L

TUNIU

FX series

Y4

+V1

YO

+V0

MR-J4-A (-RJ)

NG (36)

NP2 (38 )

PG (11)

24V ov

ﬂﬁi@iatmﬁwmmu Source {+comman)

necildlvan Pulse+ sign (2ne3autil source) gnEaTnaneFadturynalAnaga 2.43

gu 243

lngan OPC uax DOCOM »LHJITEI”BQQ’WEE‘Q

PP2 (37)

'
=



' S
NITINETILATFIAI servo amplifier 76

2.9 MSOEED input WUU Analog

Input L analog H‘lum’imuqm W speed control

MTSUBISH o

DICOM

+| 24vDC L
B
FX series DOCOM
e |17 .
. ST1 rd rotation
e, | 18
il ST2 rotation
COMD (=) oV
0 fi4 10vDC
Ve * VG (2)
i
E i LG (28)
SD (plate)
FX3G-1DA-BD g1 248

71 2.48 1Tlunsld analog control TatanelWan FX3G-1DA-BD
1.VC (pin 2) @891 Analog speed command ldoneariudnuanmesainsnians waasis

AN AR £10V
2. LG (pin 28) wiluan ground g witfliusamaieuniu Vo

o g

Yumul e s

MR-J4-A{-RJ)

P15R (1)

VE (2)

LG (28)

SO (plate)

g1l 249

71 2.49 unnsdreizaiuiian VC uay LG Taeldusadiy 15V aangn P15R (pin 1) @4
vl power supply naeluaas ampliier Usudnusemulne Idsadunudsus-ls
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NsAvAN servo amplifier 1ULUU speed control

2

2
NMIATLANILIL speed control AZFEIFIAN servo amplifier il

; Project # X~ parametersetting x |

= D New project J—D E
s system Setting (] a1 d :iRead @

=) Ugn Axis 1:MR-JE-A Stangdard *Or
- .
Al Point Table =
. Program i 2 h @
B Lﬁ fam Bato .. Extension "
! E 4 Cam Control Data : . Extension 2
[ ] Cam Data List i o b setting
- Tough drive
Drive recorder
Component parts

g1l 2.50

- Position control

1. pullaman Parameter = 2. AAN basic

Commaon - Basic

Control mode(*STY)
Control mode selection

Position control mode
Posmon Lontrc-l mod:

su 2.51
ar
3. fapT speed control mode azls: ﬁ“ﬂ‘ﬂ 252
= E-;}Function display [~ ]
.
Operation mode
= Common Control mode(*STY)

Basic Control mode selection
Extension |Position control mode g
Extension 2
Alarm setting Rotation direction(*POL)
Tough drive Rotation direction selection
Drive recorder W dir. during fiwd. pls. input, CCW . during rev. pis. input ||

Component parts

Paosition control

5l 252
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2.1 nisualiwasdryyitu input

ABNITRIAEAADIUEN1T ON-OFF 184 input device Tnaiiiurauia

1. i@anLay Monitor

ning-data || Monitor estMode  Adjust - )
& Display Al.. 2. AAN /O Monitor .
T R vovenwr.. (T Az lFunineina 143 Monitor Fag17 2.59
— 3 Graph...
=t To Defau ‘3 L [] Param
s 2.58
il
MR-J4-A{-RJ} ON OFF
DICOM :ON :OFF
-‘L_24VDC L T
T Paosition Speed Torque Positioning N1
SOM SON SON - 15
— DOCOM P Space sp2 sP2 - 16
PC ST1 RS2 - 17
L ST12 RS1 - 18
EM SW 49 RES RES RES —_ 19
+ CR SP1 SP1 — 41
ENZ EM2 EM2 EM2 — 42
19 LSP LSP Space e 43
Y » RES LSN LSN Space — 44
\ LOP LoP LOP —_ 45

7 2.59

@’mgﬂ 2.59 Isunsuazilamsan e 189 connector ON1 1pg control mode 184 servo
amplifier Farn £ position

Input WIUBARH AR UARTAA AL 5 pasition Jas4an19EAa ON waz OFF
fralwane A unnarinsWndvasd 1 SON (servo ON) Hnsindinaed was
dnillWanefian1s

fdmanindndn wmeiaindvte dumefgnieaie T vinldlnevinlgunsal
wWaviueie SuinTe ON uay OFF afLf iiuang 2.59 ilanmadedi ot RES
syl uy RES Tullsunsuiintg ON-OFF anufisnnagded
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unn 3 s:zuulkaauaznisAudu

lj’ ar <Yy 1 = <X

Sawulsdasznanieszunlvan 4 uuude

1. Disc tablev3a index table Aans1d servo motor Fusatvgus arumiiain el
Fine i 1 table viwTueWlunIzLIUNIINER

TUIT

/ Disc table Roller

Servo motor

Servo motor
Belt
{n) {(a)
gl &1
= =l o o » o
2. belt & roller ﬂmxuumaﬂaﬂfnmimﬁummmﬂwqu(belt) 44 roller waz T roller 44
TwaasneRnd
= =is o 4 e o '
3. Ball screw AAFZUUNNN awhmwumm worm gear LWﬂuﬂiﬂ‘uUTMaﬁm’N"]
4 = Y = o = - o a T o
mmmm@aum'lﬂnaﬂmummumm 1aa8d ball screw Af ﬂ’Wﬂuﬂl}'ﬂLmuﬂﬂﬂ’]ﬂ SL‘H
mdanawefies LazlusaRasmnuidee

Servo motor
Ball screw

} / 71l3.2

4. Belt & Pulley ABszUunWNATIENIIML0948WIW LAY Pulley tNalda 1804

ke
Tugr angy 3.3 belt Aaaawiu 494 pulley husiaduaiamniu

() plas

'
=

pulley FNAU roller A pulley azdiAudmTuTuatan d9% roller azdifad Faw

Belt

Pulley



suarnlaPLAZANTAWIRL 86

3.1 Servo motor speed (NO)

ANLTI284 servo motor TEdtydnsnl NO AaanaEizasmisuyueasnan e

saURawY (Revolutions per minute ) l46aeia /min %38 rom |, Wlesan NO Ad
Ed

AMINLTINNFUNY AT NO fiRaA9 3 FITaym (angular velocity )

5134
NO = 180 rpm = angular velocity

et 9T iwaFianama iy LAIeAIMIE 180rpm (180 rimin) winadslu 1 ud
nawmasuiuls 180500 nsmivanuAINFINanaFlunlaasauAaun an9n
lasufluseusaiuniild Tnathdwusanseunfiuns 60 saediatuainuniinemas
3000 r/min AzLinmiU 50 r/sec

NO = 3000 r/min = % = 50 r/sec

'
ar

lunsaRaudiuuvys ansia lundiasaumaiund wunofsanuidues Tnaluiil
azlddrydneol N wnpuda lumde se useduni

f = N=50r/sec

drupiunatyldein T = UN

T= —=0.02 sec
50

' 5

ANMLTIgeAATaLTasNaIResTuaYUfuIaINaInas A1MFL Mitsubishi axuAnigas

a a
=

Tonamaiila1NNE99940 3 szAURa 6000rpm, 3000 rpm Wax 2000 rpm
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3.2 ADWISOBVIAU (V) , KUDY mls

. - » 54 4 4
ANTHEIE AL (V) AR ZEEYNNANL WUR A UIALNa N AR LT LA il nan v
IFanasnngd 3.1

fUNT 3.1 | V =2nrN a1l 35

WV {m/s)

=4 o = ' =Y =
V AaA1H 575 48U Mt eRgAanunT (mis)
Tunnsldarufantuszuy servo asnsantasvdseniluamnsdawa? (m/min)
ar
WrBHaRLATAAINT (mmds) Tinnevas Tuadiianuazaon
=4 ar =l =] [
r ARFARTEINNAL S WA (M)
T An 3.14
N AaAdw 3R sauaadudl (revis ) ¥iaAnfinaantsvyu (Hz)
fnatinatu 3117 3.6 1 servo motor wyu disc lable AFFAN 0.21m mauIEa

184 servo motor WAL 105 rpm asunAneimdLdunialies disc table

5136

ANNHLEITR4 servo motor 11 105 rpm azla N = 1.75 r/s AsguNIsH 3.2

N= g: 1.75+1/s #1n1g 3.2
60

U ar

ar ar
FalAn V v leRail

V =2mrN
V= (2)(3.14)(0.21)(1.75) = 2.3 m/s

aelananni3e L duaa disc table Winil 2.3 mis
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Pulse train

pulse train PedtysynniiaduLusie fesngnainaangunanisine Wuann output 284
PLC, positioning module 1% encoder Liufiu Tnegunsniiuaniiazuanannin
aansnagsAelaaduainu 13andn pulse train

Pulse train Pulse train

Pulse generator

= co . a . = T
ﬂ'ﬂﬂﬂﬂﬁ‘m’ﬂqﬂﬁ‘um"]\i pulse train NH@WEILLLILI@J@?JVI 4.4

PLC Paositioning module Encoder manual pulse generator
g1 4.4
1. PLC @nn90ans pulse train Wi amplifier wazanunalusunsunmsinaulddng
2. positioning module ﬁﬂﬂﬂﬂ?ﬂj@é‘/’]\i pulse train IpefuAd9a7n PLC 2ni

3. encoder iflugilnsnidne pulse train T plc walddunnsinuilauazanando

4. manual pulse generator gl pulse train Tk amplifier UL manual

Pulse train form

Pulse train form ARILILLLAARYNINAA JAR4ULLAR Open-collector type UAZ
Differential driver g1l 4.5

Pulse traln | Il I I I I Puse train _[ [ LI LI
Common - Pulse train ERANERERERID
Open-collector type Differential driver

suas
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Pulse/sec , ADUNYOVATYTYITUWAE

Pulse/sec 38 pulse per sec MNIER9R1WIN2E48 U UAREFaART Hvdae iy

e

pps (Wadsadundl ) Aslis pulse/sec finaAuRaadtuINUARE (Hz)
gyl 4.8 PLC anedtyiyimudad iy servo amplifier iy 10,000 pps
visa el 1 3u7 PLC diadtymnudadanuou 10,000 gn (10,000 pulse) wiiafine

ANTHATLNA 10,000Hz

:: Servo amplifier Servo motor

f0 = 10,000
Transistor output ! Pps

10,000 pulse

A
A 4

T 3 1 sec

pulse M,W_

1 2 3 9998 9899 10000

gl 4.9

10,000 pps (pulse per sec) = 10,000Hz

9IuduwWad (PLS)

RUARET AAN1FILI U WA R AT 8 1 servo amplifier Hulaeili Pulse (PLS) 1w
JU9 4.10 PLC Anaanufiawin 10,000 Hz 19U servo amplifier Watinuld 2 Jund
yapniniraeiag e 20,000 PLS

0 = 10,000 Hz 20000 RS

2 sec

>l [
- Lt
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4.1 Pulse train connection

Pulse train connection #3al3en4n output system ﬁ@gﬂuuummm’?qﬁm&@nm pulse
train 11U servo amplifier fanuuuuAe open collector connection LLa% differential

driver , connection YlagaauuLiazlsznasang Pulse train mode ag14az 3 Tuum

Pulse train connection

open collector connection Differential driver connection
PULSE/SIGN mode PULSE/SIGN mode
Pulse train Pulse train
FP/RP mcde FP/RP mode
mode mode
A phase/B phase mode A phase/B phase mode

. . open collector connection 119 3 mode
Negative logic Pulse trai - &
WIS Wt fanTadanleRIuuY Negative logic waz

logic - .
Positive logic Positive logic

51 4.11

1% 4.12 uams PLC FXCPU,FX5U waz QCPU series Lilgutivnna Pulse train

connection
Open collector connection Differential driver connection
PLC unit, (Transistor output) FX3U-2HSY-ADP FX2N-10PG

"
—_—y u

-QD75P1N -QD75D1N ]
-QD75P2N
-QD75D2N
-QD75P4N Pasitianing . Positioning madule
Lo il -QD75D4N R .

-QD75P1 - N [ (UNLANNITHEN)
s (anENATSREN) -QD75D1
-QD75P4 -QD75D2

e -QD75D4

51 4.12
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Pulse train mode

Pulse train mode ¥3aLNIATIFANT output metnod AslvuAdyonoiadaas open
collector connection wax differential driver connection

pulse train mode i 3 WULAEL

Pulse train mode

PULSE/SIGN mode FP/RP mode A phase/B phase mode

e TURRLAAR | |
' |

SIGN ‘ OFF ON

‘ Forward

=

—r

| ‘Reverse Forward run |Reverse run _,—I_,—‘
run run | | i
s _ 0L
Reverse run
Girection determination signal Forward/Reverse pulse train Two-phase pulse train
method #3aL5ania method #3aL5ann CWICCW method #3813an70 A
PULSE/SIGN mode mode phase/B phase mode

gu 4.13

1. PULSE/SIGN mode v#a3endn Pulse train + Direction method (PLS - DIR ) Aa
nranadtycunnaiad 1 1 wazdtynynauiidnig (wuu ON OFF) 1 18w Tnafian pulse
Tfaneanaiinazaaudad 49110 SIGN AadtynyndiAnig

o '

2. FP/RP mode 158 CW/CCW mode AannranewWadanidu n1sanedncunosazans

& @
'

laindauiiu ladne forward pulse train (FP) fAaRiANN4 forward wazidlaans reverse

pulse train (RP) ARTIANY reverse ( FP Ain CW @91 RP Aia COW )

3. A phase/B phase mode Aanizdnadtyryinsumaagidundaniiu fiannanimagu
o‘d?’ (4 © 3 kg ar = o 8

99 LAATTUALI LN TN LAz A A Ta WA NFell phase A 1w phase B A

il forward N7eil Phase B 1nwvin phase A axithi reverse
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AFinoNIsKuUavIdes uslasia:NAnIwNISIAGoUNYOY machine

FAn1ennavyuzesirasianamasuuy rotary IaasiiAnieAa forward rotation Aanag
wuFAnaudaundng uaz reverse rotation AefAnisuymaEnwing Taafidnag

2 = 2
AR N UL AL

ﬁﬂmamwaa Y
Forward % = B Reverse
rotation A rotation
Maving part
Servo motor

-

|:> positive direction {forward rotation )
@ <::I negative direction (reverse rotation )

Home Home position Aodunibedeisuadsz UL

g1 4.32

gﬂ‘ﬁ' 4.32 servo motor RABYANLAIMTEY ball screw (NE89291) 49u9A Home An
At egn FAnieaas moving part dlaFlauty Home Ransirnsia

1. Positive direction Aafidwm e iluuan dlufidnisFsnsaanann home position Tae
Jupannanuawma UL forward

2. Negative direction Aefarnediiluay Wufidnididann home posiion Taaflua

NqﬂqﬂNﬂLmﬂ‘j&WHuLLUU reverse
M3t Servo motor RRFYAILE U89 screw 4@ direction ﬁ@gﬂ% 4.33

Servo motor Meing jpart

- T

] @ Home

Positive direction (Forward rotation )

)

negative direction (reverse rotation )
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4.2 JOG mode

JOG mode iflunsldaansiaf MR Congigurator2 nagauuaimaflaunss Tenldseil

Servo amplifier

@ Servo-OFF i Wqﬂqﬁ‘Lﬂﬂﬂuﬂﬂqug ampliﬂer
‘ a1n Servo-ON 1111 Servo-OFF

g1 4.34

2. AANLY Test mode = 3. AAN JOG Mode

mm[lm—lm@ 2 )5 wipdow @

Positioning Mode...
e Motordess Operation... — g“ﬂ 4.35
B2 | poForced Output...

4. AAn OK azls

| Once you start test mode, normal operation by external input wﬁq m'qu*ﬂﬁ 4.37
au

signal will be invalid.
= [¢=(s) ol .58

5. LRANLNUIAS amplifier n:‘mwmmmu)

@ dm((s)

Setting
Motor speed 200 {2 r/min
(1-6900) <::| @
Accel. fdecel. time constant 1000 {25 ms
(0-50000)
[JLsP, LSN auto ON
I )| Forward ccw | | [@|Reverse cw ] - B [ ] g1l 4.37

[¥]Rotation only while the CCW or CW button is being pushed

6. AIAIANHLE ATANHMUINULAZANNLTTIARINTT (ANNMLFY default Wwinru 200
rmin ATAMENIN LIAIANULINYINTL 1000ms
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Setting
Motor speed 200 %4 rjmin
(1-6900)
Accel. /decel. time constant 1000 /24 ms

@ (0-50000)
[Jisp, LSN auto

I &) Forward cow I | [Breverse cw I] F

3 iy
Rutaw%_\ly while the CCW or CW button :Eﬁt:!g%ﬁdtd

g1 4.38

% a

Reverse

Forward

rotation rotation

Serve amplifier

Maving part

Servo motar

|::> Pasitive direction (Forward rotation )
Q <:] negative direction (reverse rotation ) Eﬂ 4.39

Home

7. AaN Forward COW azvinliue e fuuuy Forward Uasiilepan Reverse CW ag

ﬁﬂﬁummm’mmmu Reverse N36L ke servo motor 41 ball screw ax la7iAN1S moving
part Aagl?l 4.39

| The motor has been force-stopped.

M Forced Stop

gu 4.40

8. \laAdn Forced stop aziflunsvganiseuzasuainas
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s Rotation direction (Pr. PA14)

2 ar

PA14 Aim Rolalion direction seAnlsianiz 0, 1 nngasrlaanaluaimdvinlesed

g1l 4.46

1. natlu Mode ( $1egn) lilFeeauaedanau PAOT ez 4.46(1)

2. netlu UP Gegaumaadananu PA14 dagl 4.47(n) = 3. natlu SET

gu 447

ar

g 4.47(0) meuil PA14 HAdu 1 = 4. natlu set anafuiasean azldaaiam 1
neEwiu = 5. natlu down Watlaswuas 0 = 6. natlu set iWaiudu = 7. 1n

1a amplifier

m1519 4.3
Servo motor rotation direction/
[Pr. PA14]
linear servo motor travel direction
setting
When forward rotation | When reverse rotation
pulse is input pulse is input
o CCW or positive CW or negative
direction direction
; CW or negative CCW or positive
direction direction
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Unn 6 FX series servo control system

o
=

Aenanaunuaeslalaeld PLC FX series anunanldnig interface l@nall

Command Interface

Pulse train Analog SSCNET I CC-Link
special adapter, extension Positiohing block FX3U-16CCL-M

block, CPU unit {built in analog) FX3U-20SSC-H, 2-Axis FX2N-16CCL-M

- H

CPU unit

High speed output Ej - i
special adapter [

Paositiching mcgule @
Pulse Output Blocks Paositioning Controllers :

MR-J3-C1B MR-J3-T
MR-J3-CIBS

b .| w MR-J3W-00B
@ ‘ g1 6.1

MR-J4-A(-RJ)

1. Pulse train , Qﬂﬂﬁ?ﬂﬁ'ﬁ’mﬁmﬂ&mmﬁﬂﬁﬁ 3 wuuAa CPU unit, high speed output
special adapter LAz positioning module (positioning controllers LAz pulse output
Blocks) A7l servo amplifier 7i14147Aa MR-J4-A(-RJ)

2. Analog , qﬂﬂ?fﬁﬁ'ﬁﬂﬂﬁﬂgﬂpm analog 1%151%& special adapter, extension block
visa CPU unit (buitt in analog) 1wl servo amplifier MlaRa MR-J4-ACRJ)

3. SSCNET 1, qﬂmm’ﬁiﬂﬁm?ﬁ'ﬂmmuu SSCNET Ill/ Aa positioning block FX3U-
20SSC-H dMstl servo amplifier A4fléAa MR-J3 Type B

4. cC-Link Tneldgilnsni FX3U-16CCL-M uaz FX2N-16CCL-M interface Ll servo
amplifier MR-J3-T
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6.1 Pulse train control system

PaneaLAN servo TnelldinTg interface uLLIATURNUAA TUNASANLIANULILI basic
(basic positioning) gl pulse train %mmzﬁum?muaNLLLILIrﬁ'WLLWLid (position
control ) neetild PLC FX3 uthaszuulaiilu 4 uuuma

1. N1S18 CPU unit

Aane 14 PLC Main unit A7eiiasaiLL PULSE/SIGN TWiiL amplifier szunfigilnsnianu
AlpAD PLC, servo amplifier WAz servo motor Tael PLC THF391 servo amplifier uaz

servo amplifiersl.;ﬁﬁw’]u servo motor

I : 10Hz to 100kHz
SRRt | i {speed command)
(@
Y000 + Direction signal ——p»
Y001 + Direction signal

Y002 + Direction signal

Axis 2 Axis 3

serve motor

angd 6.2 1un 9 ld PLC Main unit Aneiad 3 dnuanasliiiul servo amplifier 3 6
TReFinf 1 1Fandunil 1 (Axis1 ) BRI 2 13aNIUNU 2 (Axis 2 ) Uaz B0 1 1Fanduni
1 (Axis 3)

gonkuanisld CPU unit

1. FX3U uaz FX3UC anansnanaidas | 3 dnununal Aa YO, Y1 uas Y2

2. FX3G ( #1NN91 24 AA) ANHNTDANEVRA LA 3 ATURInUA YO, Y1 uaz Y2

3. FX3GC aunenanaiag 1 2 drunnaiAa YO Las Y1

4. FX3S, FX3G UULIM4 AAuaz 24 9A ANHNSDAEWNAR 16 2 ATUannima YO uaz Y1
5. FX38/FX3G/FX3GC/FX3U/FX3UC aneinnnai &eaus 10Hz A4100kHz (speed
command)

8. PLC Main unit fiad.ilil output ULl transistor (open collector output)

7. neet e CPU unit 1léiamns PULSE/SIGN mode tinuils lilanansn i cw/cow
mode 130 A phase/B phase mode e
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2. foonns18 Pulse output blocks (Special function block )

pulse output blocks ANEWAR WAL servo amplifier TnelddnunnauLL pulse train
(FP/RP mode ) ﬁjuﬁll'a\i pulse output blocks Heail

2.1 FX3U-1PG

FX3U-1PG (1-Axis) Milsilannziu PLC FX3U uaz FX3UC anunen iy PLC FX3U 16

¥WIULL transistor, relay output uazlmruan
FX3U-1PG anaimnnui ldFaus 1 Hz 4 200kHz N9 interface Al PLC THAN4S
FROM, TO nseisednlanoudasidiuuiii open collector Ui FP/RP mode

FXEU, FX3UC FX3U-1PG (1-AXiS) servo amplifier

FP/RP mode servo mator

speed, position

1 Hz to 200kHz

& ends FROM, TO (speed command)
encoder

FX3U-1PG 1% connection Lyl Eﬂ 63

Open collector dnlnue pulse

train 13ULY FP/RP mode

P54 6.1 Applicable PLC for FX3U-1PG

Model Applicability Max. of connectable units
FX3u Ver. 2.20 and later 8 units
FX3UC Ver. 2.20 and later 6 units

AN 6.1 PLC FX3U awnsa’ld FX3U-1PG 1A 8 units @1 FX3UC anunsnld
FX3U-1PG 14 6 units 151 PLC daalunasdi 2.20 1wl 1nasdu PLC 1Aannan
D3001/D8101 Imeig ldiannsn 3 Aangeving

|9l CPU udn FX3U ananend servo 1611 unu uas PGUC anansnld

servo léi 9 unu
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6.2 Position control

position control AAN1TAMLANLLULELIWE N30 position control ABesiaAnIg g
# parameter U84 servo amplifier
ng interface wuudad 14 lATmeTafu MR-J4-ACRY) 317 6.9 1ilunisdns

pulse train a1n PLC TS servo amplifier

Pulse train control Position control
Pulse train Serve amplifier
PLC (Transistor output) J_Um_l C Encoder

\
o
L) | ol

Pulse/rey

Servo motor

No. of PLS
(feedback)

0 AT = A NAWAE (Hz)

g e
Wagllaunay

No. of PLS

ol = . & o g
FLUEVHINTLARDUN {position) = INWIUWWAE { pls )

su 6.9

£ o

y ‘ o o Kt
Tunsld pulse train control system axflFause 19 iiesdaqisil

1. AWD (FO) , KUDY Hz

ANOARd (0 ) Aaald servo amplifier axdluamdaanuiZmames 41 PLC ane
ANMDHN Az e eI Wiu n9aAMD 10,000 Hz azvinlduainasiugu
FandnnsanaadEd 5,000 Hz

2 uduwad (No. of PLS ), KUDY pls

Pnudadianeld serve amplifier ardlnadeszaznisusuaaauaned nsdsiag

50,000 pulse azvinWiuamesusuldlnandimsane 10,000 pulse
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3. Number of command input pulses per revolution (pulse/rev)

Number of command input pulses per revolution (1‘5’@”’3% FBP )ﬁﬂ‘-ﬁ’ﬂmuﬁﬂﬂr‘ﬁ@"m
T servo amplifier slanisusuaesueiees 1 990 Suaodlu pulse/r

Servo amplifier 4,194,304 pulses/r

PLC (Transistor output) Mﬂ_ﬂ

Servo motor

’1!; 1 40000 Pulse

su 6.16

FBP = 20000 pulsefrev i
PIUWIUTY = 2 301

o ¢ v
WagDownNaU

No.of pulse _ 40000 _
FBP 20000

FBP Electronic gear

v

g 0 ) . Electronic gear denominator{(CMX
U una R 9791 = Motor encoder resolution X 2 (CMX)

Electronic gear numeratar(CDV)

NN 6.1

dunsii 6.1 FBP wnldann avmazide mas encoder servo motor qrarill electronic
gear

Lﬁiugﬂﬁ' 6.16 1{Un"3AEN FBP 1inri 20,000 pulse/r e plc 418 pulse train
11 40,000 puise axiliueinediau 2 sou Ansinemeiuguiasddya
Teunduann encoder 93wl servo amplifier Lfﬁlfﬂmumu 278U Helnes
AUt n

nsseAn FBP snansasernlésnngare winiuiuanaes@antes encoder
motor A iguangl 6.16 ansnnderlFngaie 4.194.304 puisesirey

#1 FBP axiluamannifnesmaimading Aadad uaanaifuini nadien

FBP @narilt #9131399949 servo motor flazs1aiu
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4. Electronic gear

Electronic gear Aagndauszwing Electronic gear denominator (CMX) W&¥ Electronic

gear numerator (CDV)

Pulse train Servo amplifier

PLC {Transistor output) M—mﬂ

Encoder
C Servo motor

Resolution :

4,194,304 pulses/rev

: 51 6.17
FBP Electronic gear u
y

Electronic gear denaminator{CMX}

o e gy -
dvunEaraTay = Motor encoder resolution X :
Electronic gear numerator (CDV)

1(CMX)

FBP = 4194304 X ———
1(CDV)

= 4194304 pulse/rev ANNG 6.2

AMNANNNT 6.2 encoder AANAIINATIE AR 4,194,304 pulse/rev §1 CMX / CDV = 1 ax
auuRadFasa LU 4,194,304 Mtz e me iy 158y asdesdnn
pulse train WL servo amplifier WAL 4,194,304 Wad Fal nAsans 20,000 Waday
falldvinldne mesus 1 seu dusdesnisdng 20,000 Wadiiteldueinesusu 1 5au
azdP9gaAn CMX=20,000 Az CDV = 4194304

20000 (CMX)

= i e ANmg 6.3
FBP = 4194304 x4194304 @0 20000 pulse frev

ANANNIT 6.3 A lFaUINARFFR8 8 U WAL 20,000

PADG M Elec. gear numerator (Cmd. pls. mult. factor num.)
PAD7 cbv Elec. gear denominator (Cmd. pls. mult. factor den.)

su 6.18

ﬂ‘ﬁ 6.18 CMX FNWW] PACG ez CDV Wﬂﬂ’]‘ﬂ PAOY
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6.3 NMSAUSTUSOULa:AUISoUoIBos buoinos

Servo amplifier
12,000 Hz (pulsefsec)

25000 pulses Servo motor

FBP = 20,000 pulse/r
5u 6.32

51171 6.32 FBP 224 servo amplifier flaAlu 20,000 pulse/r Lila PLC Anel pulse train
Ty amplifier 411911 25,000 pulse AAMKNA 12,000Hz AU TINHDLADIAZUNLASDLI
UWAZUNUAIEAMNIEIA rpm

No.of pulse 25000 pulse

r= = =1.25r
FBP 20000 pulse/r BRI

5 v

QINANNIT 6.4 AUIUIBLIABINAARTAR 1.25 2aL F2uANLFamasun sl

fo= FBP (puise ) x N (r—) ANNT 6.5

Sec.

ANNANNTS 6.5 f0 AaAHNIawiasianei amplifier fvazvindu FBP AmufuAamiF
YRINAMDT WHLINEFRLIABALNA (N)

pulse pulse r
12000 = 20000 XN (—)
sec r sec

N(r_) __ 12000 (pulse)( r )
sec) 20000 sec pulse

NO =36 r/min

a=lfpnnaduaimasAa 0.6 1/ sec VAR 36 r/min (36 rpm)
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uni 8 MdoUs:gnd

3 & 1 [l
el aznaniva dalszenem diiusznnma sl 8.1

Instruction
Positioning control High speed processing Floating Point Data transfer
DVIT PLSR EDADD HCMOV
PLSV PWM EDSUB
DRVI PLSY EDMUL
DRVA SPD EDDIV
INT, DINT g1 8.1
FLT, DFLT

1. positiening control ﬁﬂﬁ%%ﬁﬁi‘ﬂuﬂﬁ‘ﬁ'm@mLL‘LI‘LIIF?']LL‘WLJZQ

2. high speed processing AnAndai 1 lunngang pulse train v3a Milszsnanadays
WL high speed mqﬁﬁﬁ?"qﬁmmmmwlmLmuﬁmmmiﬁ i PLSY, PLSR

3. floating point AAAAR AR real number 194 ANdaUan AL A4 N3 Anda
wlaasinian 1 lun AN L LN IR RANE AT AT TN 1R 2R

4. ﬁ’wfé’\i data transfer Wmﬁlﬂuﬁ’mﬁmﬂm‘:wj’m data register

Operand specification method

Aavannisld operand 189 PLC FX5 (MELSEC iQ-F series) k89370 FX5 GVEILINA
an FX. series uazilfinlyeldansnsadindauin Q series & Fardunngld special
data register WA special relay Radl operand ﬁ”ﬂ”’lﬁm’l@’m FX series N7+
operand Fidnafaann PLC FX series (3amin FX3 compatible operand 14 M8000 7
il FX series tuili PLC FX5 axld SMB000 Lihesi

Operand specification method

FX3 compatible operand FX5 dedicated, FX5 operand

gu 8.2
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81 Ad> DEADD

FX38 FX3G FX3GC FX3U FX3UC

(Ver 1.00 up) (Ver 1.00 up) {Ver 1.40 up) (Ver 2.20 up) (Ver 1.00 up)

Ad4 DEADD (Floating Point Addition} A8 A& ekl LANWauas s 1N

ar &g

wazrindaganadns hfudaismlanemne dnluuuandania

Input contact

———{ DEADD st s2 d |- g1 83

O RO = O

32-bit floating-point 32-bit floating-point ~ transfer  32-bit floating-point
real number real number real number
su 8.4

<4 1 tdl =4 & = g ar tdl =4 1 tdl = &
s1 ﬁﬂﬁWﬁQWW?ﬂﬂﬂﬂ?MLLUUL'l’j‘ﬁlﬂ’l‘l"l 1 {real number }, s2 mmmwmﬂfqﬂmmuuu

AFREAT 2 (real number ), d Aa@dFalanenisdwmiiuAnaaws (real number )

sunuumsou

' '
o = 6 ar

DEADD ARA"E99YIN9 1MLUARLIe9 821 DEADDP A An4a9vn9nuuiiwad Ands
DEADD, DEADDP ldriudagya real number uii single-precision (32 1ig)

m1579 8.1 wansatnsaiianunsn 4 ld

Word devices Others

operand 2ial System user S index constant
specification medule

KnX|KnY |KnM [ Kn& | T | C D R Uthc | vV | Z | modify| K H E

s1 e | o ® 2
2 ® | o ® 2 @
d e o ® 2 e

1. ¥ lManny PLC FX3G, FX3GC, FX3U uar FX3UC
2 l¥ldennz PLC FX3U wax FX3UG
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82 Mdv DESUB

FX38 FX3G FX3GC

FX3U FX3UC

(Ver 1.00 up) (Ver 1.00 up) (Ver 1.40 up) (Ver 2.20 up) (Ver 1.00 up)

Ad4 DESUB (Floating Paint Subtraction) AfANEI1N AR AT WL W 4E59 A LT
L) ar (=3 o m g = -] ';/ =4
wazihdayanadns hhiudadfalanenie Ialuuuandane

Input contact
}—H;[ DESUB st s2 d }‘ g1 85

() = @ =

32-bit floating-point 32-bit floating-point transfer  32-bit floating-point

real number real number real number

g1l 8.6

- B

'
1 =4

=4 =4 & L | =4 1 tdl =4 L
s1 ﬁammwwa’qﬂmmgmummm‘w 1 {real number J, s2 mammwmﬂfqﬂﬂ?mwu

ASAfaT 2 (real number ) , d ABRFAA"EMNE WS PUAURANS (real number )

b

sUtwumsmou

DESUB AaAEIyNa uilAaLiies 491 DESUBP AaAtdafyinauuuimad And9
DESUB, DESUBP ldiidaya real number Wi single-precision (32 1)

519 8.2 wamagiinsaliianunsald e

Word devices Others
operand Digit System user et index constant
specification module
KnX |KnY [KnM |Kng | T | C o R UCNOG | V | Z | medify K, H, E
s1 O @1 @ 2 @ @
52 e | @ @ 2
d e o eo*? O

1. ¥ lAenny PLC FX3G, FX3GC, FX3U wa FX3UC
2 1¥lfanwnz PLC FX3U wax FX3UG
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MSMoUYOLAE> DEADD

1. naaedidiens Numerical input taeld GOT siegilin 8.7 14 data type uiiw real number
MuuaARARATUIANAW 4 wan daunatianld 3 Auaide , X20 1w bit object
GOT

L s1 X20
D11, D10 s2

D13, D12 | 3000105 | Haaws

2. NARNAIALAY 51 uaz s2 i 1000.005 Wag 2000.100
3. mMeeugesaasAaiianaty X20 THAds DEADD 1A D3, D2 waniiy D11,
D10 udaiwadns liuldn D13, D12 angd 8.8 azlel D13, D12 Winriy 3000.105

‘ X20
| | [ DEADD D2 D10 D12 su 88
D3 D2 D11 D10 D13 D12
1000.005 == [ 2000.100 ) [ 5000105 |
32-kit floating-point real 32-bit floating-point real 32-bit floating-point real
number number number

917 8.9 uansn1969A1 Numerical input 1w data type i real

Basic Settings
Device™ [ Style F Input Case fExtended YTngger YOperatlon]

Type: (O Numerical Display (® Numerical Input

Device: D2 Data Type: | Real v

Font: [ 12dot Standard v|

Number Size: 2 v x |2 v (xxy) Aignment: |[E|[E

Format: Real ~| Rounding: | Round off v

Digits (Integral): 4 = EAFill with 0 Display Digits:9
[CJshow "+" I

[Jinclude signs in the integer portion | Integral | Frectional ﬁﬂ 8.9

Digits (Fractional): @ @ Fixed O Device

digits:4 digits:3
ERE
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85 M&v INT, DINT

FX38 FX3G FX3GC FX3U FX3UC

(Ver 1.00 up) (Ver 1.00 up) {Ver 1.40 up) (Ver 2.20 up) (Ver 1.00 up)

A@4 INT, DINT (Floating Paint to Integer Conversion) Aaandai ulagdaananinu

o o og

oy & 3 L ar = = o ;/ =4
AFUTIUATIULAL LL@5uﬁT®H@N@@W‘JﬂﬂLﬂUHQL’J?ﬁﬂ@’m‘W’N NEULLUUF‘]"}@Q@@

Input contact

— INT s d = g 8.16
16-bit operation @ ‘ @

(INT and INTP)

Binary floating point transfer 16-bit binary integer
32-bit operation @ - @
(DINT and DINTP) Binary floating point transfer 32-bit binary integer
gu 8.17

s pagtnsofuindfa (Binary floating point operation 38 Fanda real number)

gnuzn AW Le, d Aeifalanenneag I LAUATKNAENS (16- or 32-bit binary )

sUnuumsriou

INT, DINT ABANAYNatiIUsaLLaa 491 INTP, DINTP Aasdaivneusniag

519 8.5 waeaansnifanunsn s

Word devices Others

cperand Digit System user Special index constant

specification module

KnX [KnY |[KnM | KnS | T | C D R UMOG | v | Z | modify| K, H, E

s @ | @1 @]

d e | o ® 2 e

1. M lfanaz PLC FX3G, FX3GC, FX3U waz FX3UC
2. 141/ anz PLC FX3U was FX3UC
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MSMYIUT2OANED INT, INTP

AN INT uay INTP azsilastayauini real number (32 Tin) Wlwanuwawdia uaziiian
eaans AU uRfatanemng lasdsmlansnnaldauns 1 Ba (161010)

‘ M102
[ | [
‘ [ | INT D15 D17 E’J 818
D16, D15 D17
25915.680 |:> 25015
32-bit floating-point real number 16 - bit BIN value

fnatin9n9a9g1il 8.18 auyfidn D16, D15 winifu 25815.680 e M102 ON A9 INT
Azl 25915680 iWhianuwnufn uazidewan il D17 a2l@ D17 wWiafy 25915
(AAVANYLAAN)

5. e

mBHﬂLLUU@IQLﬂﬂJ

(Numeric data)

| s 8.19
u
| I
TUIULAN ¢ IUIUITI (Real number
(Integer data) INT {floating point) data)
DINT

MSsMPIUBooMAEd DINT, DINTP

ANE3 DINT uaz DINTP azilasiayauii real number (32 Tim) ilwanuaudn uaziin
Annaand AU aAsaansne lnadfalanemnaldrunm 2 G5m (32 1in)

‘ M102
N [
—! | DINT D15 D17 H 51l 820
D16, D15 D18, D17
100000520 | =) 100,000
32-bit floating-point real number 32 - bit BIN value

2131l 8.20 Wlunsilaewen D16, 015 Wluwawwis uamdanliiuds 018, D17
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81 A& SPD , DSPD

FX38& FX3G FX3GC FX3U FX3UC

{Ver 1.00 up) (Ver 1.00 up) {Ver 1.40 up) (Ver 2.20 up) (Ver 1.00 up)

A4 SPD, DSPD (speed detection) AnAndeinanwanaasduy i adravilonie
AN UuILTaInndafa

‘ Input contact
| |

— { SPD s1  d1 d il e
u
RA1514 8.11 set data
ayanwol CRRH At Uszinnioxa
81 Device number of pulse input (X) bit
82 Time data (ms) or word device number storing the data 16- or 32-bit binary
d Head word device number storing the pulse density data 16- or 32-bit binary

S1 AnAunn PLC (szapilu X), s2 annarluniein ndbadaddund), o1 Aegilnenl
= E7 3 1 o ar dl ar i’/
wuudsaldifuananiadnin i i

sUnuumsriou
ANFVNIUARIANAS SPD waz DSDP Wluiuusaiiiag {continuous operation)

15149 8.12 Ltﬂmﬁ’a‘ﬂﬂ?ﬁﬁﬂ’wm?ﬂﬂﬁ {Applicable device)

Bit devices Word devices Others
Operand System user System user Special index constant
module
X | v |pOp [KXKeY. 1 ¢ | 5 | R |umhOg| v.z | modify] KH
KnM,KnS
s1 o' o
§2 @ ol @ o e @z |e | @ o
d el o o | 82 @ @

1l lf ez X0 B9 X7 (FX3GFX3GC/FX3UFX3UC PLCS.) WAz X0 04 X5 (FX3S)
*2 T lfanas PLC FX3GFX3GOIFX3UFX3UC
3. lfanaz PLC FX3U/FX3UC
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MSHNoLUYo0ANED DSPD (32 bit)

a7ngd 8.35 AesnanuanuaIniad1e9 Encoder tngld input X0 MvuadauaaInzdn
RBYN°) 1000ms AMxNTndauAAT ARG 8.36

Encoder
1000 pulse/r
FX series
51l 8.35
‘ M100
| | [ DSPD X0  K1000 D50 H
y 1000 ms Slia 1000 ms o
x LT LU L L
M100 OFF ON
D51, D50 = 300 pulses D31, D50 = 400 pulses
g1l 8.36
© o
NIV WNIUAR

e M100 ON Ands DSPD aufudnyrnyins X0 7Rt lugnenan 1000ms uazd<end
TalaifivTy D51,D50 angy 8.36 axyFiandaaaan 1000ms usn Ul 300 pulse azld
D51, D50= 300 pulse UaxTa 1000ms faumilé 400 pulses nsidnanlalaiinfu
i89ann9aainan 1000ms wan encoder mufj’ﬁﬂd’lfﬁqmmﬁmq

ilgaannmdaduouiadly 1 Aund deiuanT ldReaanstaes encoder
Iuﬂmzﬁfuj A2 300Hz URY 400Hz

N9l encoder wajuAntAMNITaALT fiagldmanuiiadl i uiasld
300Hz Tuneniziaan

Hz

r 3
300 Hz

g1 8.37

v
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-] o

8.12 MSMUTUANUISIYD0S:UU Belt & Pulley
a1ng1) 8.37 W servo motor wuvdl gear 97U belt uaz pulley InadlAs1e)Re frzyes
pulley WU 50 mm , gear ratio 89 motor gear WY 1 ;25 931747
1. \eNawmasiisuFIeA31:59 1000 rpm (A9INENG MaLResTIauNe gear ) il
pulley #3uAIEAIMEIA rpm

‘ﬂl & 2 [~ a 2 ‘ﬂ‘ ‘ﬂ‘ 2 & ‘ﬂ‘
2. dlanaLEeTvaLEaeAI1HEY 1000 rpm Az¥in lHa BN ULAR 8 U ADE AT KT LIRS

) = L3 iE = (=3
FIAIUIN (AITHETIAEIWIUNABATIHLTY pulley)

25
Gearratio1:25 GR=—=25
Servo motor 1 51 8.37
| -@ ~
i
\;' el Pulley
ANLST Pulley {rpm) 50mm = 0.05m

13059 NO = 1000 rpm = Nin @9UA973591T9508 pulley Aa Nout fsvldannanns
ﬁl 8.1
_ Nin
" Nout
1000 rpm
> = "Nout

1000 rpm
Nout = 55 =40 rpm

fFun1g 8.1

azlmnnandageuna pulley A 40 rpm

Pulley w3y ufiapaananda 40 rpm axldnansds pulley lunidspsausadund ( Aansd)
b

Al

N= % = 0.667 r/sec

AaGa e uRe A STy e
V =2nrN
V = (2)(3.14)(0.05)(0.667) = 0.209 m/s

azlfPrnuSirasaia i wsinfy 0.208 m/s
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815 A1dd PLSV , DPLSV

FX38 FX3G FX3GC FX3U FX3UC

(Ver 1.00 up) (Ver 1.00 up) (Ver 1.40 up) (Ver 2.20 up) (Ver 1.00 up)

ANda PLSY (Variable speed pulse oulpul) RaAEIALIANAHLETINE SHAV91a iaT
Twawad lnanisanaasnad Waannie output Y slinmasnndsha

‘ Input contact
| | PLSV s d1 d2 H 31 8.6

1514 8.15 set data

Operand type Description Data type
8 Device number for output pulse frequency {Hz) 16-or 32-bit binary
d1 Device number () from which pulses are to be output bit
dz Device number to which rotation direction signal is output bit

s ARAY DTNy outpul (Mg Hz) @unsngziludiaaiivaadsaanes
aUnsefuunG3Fat ld AeanlARaensne 8.16

1514 8.16 set data

Setting range

16-bit operation -32766 to -1, +1 to +32767 Hz
Special high-speed | _ ¥

a2 pit EX3U PLC p gn-sp 200,000 to -1, +1 to 200,000 (Hz)
output adapter

operation

Main unit
FX3S/FX3G/FX3GG/ | Main uni OG0 T, 5 ToPTOGOR0E

FX3U/FX3UC PLCs | (fransistor output)

o1 Aagtnsoiumiie MHlfamzein v
oz Aagtnsniumfian e Panemasdyyrouiad uasldaumaianig

sUwumsriou

ATA PLSY uay DPLSY AaAndaivinanuuuneia ilas ands PLSV Mriudayawi 16
1ie mnda DPLSY ldriidayawiing 32 fis
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1514 8.17 LLﬁmdQﬂﬂ?ﬁﬁﬂﬁmﬁ?ﬂiﬂﬁ {Applicable device)

Bit devices Word devices Others
e System user System user Special index constant
module
KnX,KnY
Yy [MS | pOp |"™ 1| ¢ o | R|umOe| vz | medfy| K H
KnM,KnS
3 4
S ® e @ @ @ @ @ @ @
d1 1
2
d2 @ ® @

1. a1 Wlfamzeing Y0, Y1 uar Y2 uazsauiluavinnunimswiamas
naen b special high-speed cutput adapter ﬁmmwwmﬁﬁww YO, Y1, Y2 uax Y3
2. ldlannz PLC FX3U uax FX3UC

3. W Annz PLC $u FX3G,FX3GC,FX3U uaz FX3UC

4. @ lflawnz PLC FX3U uaz FX3UC

A1519 8.18 WRAIFIASFINe LA Ui LANES PLSY

Devices ’
Function Attribute
YO ‘ Y1 ‘ Y2 ‘ Y3
M8329 “Instruction execution abnormal end" flag Read only
MB8338 Acceleration/ceceleration Operation Drivable
M8340 | M8350 | M3360 | M8370 | “Pulse output monitor® (BUSY/READY) flag Read only
M8343 | Ma353 | MB8363 |M8373 | Forward limit Drivable
Ma344 | M8354 | MB8364 | M8374 | Reverse limit Drivable
M8348 | MB358 MB8368 | M8378 | Positioning instruction activation Read only

Read only wunediaiflugtlngnifanansoauanldadnanen Idldanizmindudann
Tuael 1 MB348 ax ON arludFilanda PLSY, DPLSY vinani (14 Y0 dneviad )
Drivable wanefiailugilnsaifauauazaintsndauals Aaldldvaniihdudauas

ABEA 1T1N1T ON AREE MB338 Aana3fanl Acceleration/deceleration
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208WNISHITOPAIED PLSV llazNISAOUALAANOLDINDS

517 8.47 14 PLC FX3U maumAn amplifier J4 Tae YO Tdanamaud Wiy amplifier Y4

RE output ANUFLAGLANTIANITBINELAES X0 RA&IRT run forward e X0 ON T

NBLAB Y forward, X1 RBaTRT run reverse 138 X1 ON Tiua nasisu reverse

gu 847

rotation

®

Y4 ON = forward

Y4 OFF= reverse

g1l 8.48

X0 PLC MR-J4-A
X1
L - | opFc(12)
54 DOCOM (46,47)
CN l
SIGN CFF NF (35
Y40 ) “—:l—w
Fulse FF {10)
Y04 e ——
o
COMO (-)
X0 X1
| [ PLSV K5000 YO Y4
X1 X0
| [ PLSV K5000 YO Y4
5000Hz

v _ FLELPLSLALLTL

X0 OFF

ON

OFF

Y4 OFF

ON

OFF g1 8.49

29953107 8.48 A1AH 5000 TdriuuaraND, Yoldanemanun Y4 Tdss1ianianismsu

1. 158 X0 ON And3 PLSV szaiavaduazaevadaanyuni Yo Taedimnuiwindy

5000Hz {138 5000 pulse/sec) nsnipmuniiALiluLn Y4 a2 ON 131 Y4 ON azvin iy

NALADFTUUULIL forward

Note : Y4 axfaameBa e amn NP e RoLANfiAn 1918 318L1Ras LazFIAT PA13 uaY

PA14 1 lifua e StsuuUL forward run
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g1l 8.50 natilsiaenns ey Forward Yinlalaanisseyanasiily -5000

X0 X1
| —FF PLSV  K5000 YO VY4
X1 X0
| £ PLSV K-5000 YO Y4
-5000HzZ
Y0
. OFF

g1 8.50

2. 138 X1 ON A3 PLSV ¥1n9n Y4 azlsl ON @9 servo motor aswswlufiAvig

reverse @nuAANUDf Al 5000 Hz

nsmauAsT AN s dsulABnLuY Thanns ON-OFF Y4 lauassavieasy 8.51

wTsuesH - D
Pt

@ Pulse output 5000Hz

axis 1 (Y0) . v4 ON

servo amplifier

10000 pulse/r

X0 X1
I } /Ir/r Cy4 Y4 ON=
X0 forward
] [ PLSV  K5000 YO M1

X1

i 51 8.51

1. flaxo ON az#iilif Y4 ON waz Y0 4nn
AT 5000HzZ MELAAMUILLIL forward

2. dla X1 ON az¥inf YO shaamad 5000Hz Tl
s amplifier 1Ee$a N Y4 OFF vinlsiuewme fsu
WU reverse @ M1 &@unsnszyldlae lsld1d

i le

5u 8.52




Fdadszynsl 203

8.16 ADISOLATADIUKLDD

PLC Servo amplifier

Pulse/SIGN mode Servo motor

Speed (RPM)

Encoder

AULTS AHLTIPIN AMNANI

Motor speed

A
time
/,mmf’il,ﬁu arwiasi _ amufan
Gommand speed > _ AP NALACARATALA
(pulsefsec) i
100ms 100ms

Mi00  OFF | ON ‘ OFF

‘ M100

| | | PLSV D10 YO WM 1 8.62

717 8.62 1aA"As PLSV %1191 PLC 418 pulse T servo amplifier azvinliiuamafisa

o

vy mutWadRane 1l servo amplifier azifiaaniios vinlduaina fifunyuiaau
T NAINT ABE A 1FENI1L98T1L5Y (acceleration time) Hvinaiilniadawi
(ms) wiwlugi/Ae 100ms

y 4 4 e o ol e b .

Wannuiasiasin WueinafiAniaash NamAIEY PLSY  WganI9I
mqmmmmmﬁmwmﬁ’@ ﬂ@mmmm Lw'aimlwmmmwmﬂmuuu i1 lWuames
ABEAARINNLIIAY TINATRANNT ABETAAFENIN19819 199 (Deceleration time) &
netudaadun {ms}
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MSMPIUBOOMAED PLSV LUUDANANUISOUAANUKLDD

M8000
|| (M8338>7
M8000
| | MOV K50 D8348 || Acceleration time
————] MOV K50 D8348 | Deceleration time
M100 -
|| | PLSV D10 YO M1 [
MO
|| [ mov  Kkso00 D10 [
M1
| | mov k10000 D10 [
M2 i
51 8.70
|| | mov k4000 D10 [— 3
M100  OFF ON ‘OFF
50ms | 50ms
—> — —> —
Speed , Hz /1 510 = 10000 Hz ‘“\g ,
L » Time
—> q— 50ms —P> — 50ms
D10 5000 10000 4000
M1 ON
M2 ON

3131l 8.70 188 M8000 ON vin'li¥ M8338 ON Aan v A s auazAdnamieg uay

FaRNANNE FURZ AT 50ms
1. din D10=5000 waz M100 ON ArwEazfisnann oHz Tt 5,000Hz lwaan 50ms

5. i M1 ON sves D10 wldswdly 10,000 Aondaziuann 5,000Hz 1
10,000Hz Twaan 50ms
3. 15l M2 ON A D10 Wi 2,000 Arns@azanann 10,000Hz fl 4,000Hz Luaan

50ms
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Bias speed (Hz)

Bias spesd Ao an sl 3ol fuule Anda PLSY ¥iva Hwdaaidi Hz bias speed 63
Taeaitin 1. Awalagldvatusaiaed uas 2 /e ¥ PLC parameter

ASAofN Bias speed 08l program laclder

nrch o e LA Dase2

eI FE| arusiaa T fTTURH
F 3
Speed , HZ |F—4—u o
rd I : ‘-\_
I -
Biss speed —— | i N Biss speed
AL i ! 3000 Hz
| T
100md nooms ™
| -
0 OFF (] OFF
MEDD

0
I [

| | WOV k3ooo  DB34Z ]— Bias spead (Hz)

|| [ PLSV  kiDooo YD M1 ]— @

g a1

stargfl 8,71 mainaureesai

1. 1fie MB338 ON Aanaaim s amuas it L Ua R 1% SuNRd eI LS
ALY 100ms

2. 18 PLC RUN MB002 ON Wlunnanidfin bias speed tiviu 3000 Hz

31 X0 ON ARt PLEY %947 Y0 424785 08 3000Hz 19 amplifier ¥iuft Taa'lal
Pl fivpoass armiiaowdaeiiiann 3000Hz 1y 10000Hz lussn 100ms

4. noel X0 OFF Andd PLEY sgsni i Aomiazanasann 10000Hz Ly 3000Hz faw
A%e ULy 100ms @ﬁﬂﬁuﬂﬁwuﬁﬁq@:ﬂﬂLﬂuﬁuﬂ'
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