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Safety Instructions

Before using the product ....

For your safety and effective operation, please read the safety instructions thoroughly before using the

product.

» Safety Instructions should always be observed in order to prevent accident or risk with the safe and
proper use the product.

» Instructions are separated into “Warning” and “Caution”, and the meaning of the terms is as follows.

/1 Warning  This symbol indicates the possibility of serious injury
or death if some applicable instruction is violated.

. This symbol indicates the possibility of slight injury or
/1\  Caution damage to products if some applicable instruction is
violated.

» The marks displayed on the product and in the user's manual have the following meanings.

& indicates handling and directions probably causing a danger.

If you find this mark, you should read it carefully and follow the directions to avoid danger.

& indicates the possibility of electric shock under a certain condition.

» The user's manual even after read should be kept available and accessible to any user of the product.



Safety Instructions

Safety Instructions for designing

/\ Caution

» Analog I/O signal or pulse I/O cable should be installed, at least,
100mm away from high voltage/power cable so that such cables may
not be affected by noise or magnetic field change.

It may cause incorrect operation due to noise.

» If huge vibration exists in the installation place, it is necessary to take a
measure PLC may not be directly subject to the vibration.
It may cause an electric shock/fire or incorrect operation.

» It is necessary that no metallic impurities are inserted into the product
if it is installed in a place with metallic impurities.
It may cause an electric shock/fire or incorrect operation.

Safety Instructions when installing

/\\ Caution

» Before use, please install PLC in the environment conditions in
accordance with the specifications in the data sheet.
It may cause an electric shock/fire or incorrect operation.

» Please check whether PLC power is off before installing the module.
It may cause an electric shock or damages on a product.

» Please check whether each module of PLC is correctly fixed.

If any part of the product is loosely or incorrectly installed, it may cause incorrect
operation, trouble or fall.




Safety Instructions

Safety Instruction for wiring

/\ Warning

» Before wiring, please check whether the power of PLC and the external
power are disconnected.
It may cause an electric shock or damages on the product

/\ Caution

» After checking the rated voltage and terminal array of each product,
wire them accurately.
If connecting to a different voltage, not rated voltage, or wiring incorrectly, may cause a
fire or trouble.

» Firmly tighten the screws for wiring with a specified torque.
Loosely tightened screw may cause short-circuit or incorrect operation.

» Make sure to use the exclusive PLC type 3 grounding for FG terminal
grounding
Without grounding, it may cause incorrect operation.

» A special caution should be paid so that no wiring impurities are
inserted into the product during wiring.
It may cause a fire/damages on product or incorrect operation.




Safety Instructions

Safety instructions for trial operation/ maintenance

/\ Warning

» Never attempt to touch terminal block with the power on.
It may cause an electric shock or incorrect operation.

» When cleaning it up or tightening a terminal, it is necessary to turn off
PLC and all other external power.
It may cause an electric shock/incorrect operation

/\\ Caution

» Do not detach PCB from the case nor alter it.
It may cause a trouble, incorrect operation, damages on product or a fire.

» Installing or detaching the module should be executed with every external
power off.
It may cause an electric power or incorrect operation.

» When using a cellular phone or radio set, stay, at least, 30cm from PLC.
It may cause an incorrect operation.

Safety Instructions for disposing

/\\ Caution

» When disposing the product, treat it as industrial waste.
It may generate harmful substances.
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About User’'s Manual

About User’s Manual

Congratulations on purchasing PLC of LS Industrial System Co., Ltd.
Before use, make sure to carefully read and understand the User's Manual about the functions,
performances, installation and programming of the product you purchased in order for correct use and

importantly, let the end user and maintenance administrator to be provided with the User’'s Manual.

The User’'s Manual describes the product. If necessary, you may refer to the following description and order
accordingly. In addition, you may connect our website(http://eng.lsis.biz/) and download the information as a
PDF file.

Relevant User's Manuals

; - No. of User’s
Title Description
Manual

It describes how to use XG5000 software especially
about online functions such as programming, printing,
XG5000 User’'s Manual o ) P g- 9P -g 10310000512
monitoring and debugging by using XGT series

products.

It is the user’'s manual for programming to explain how
to use commands that are used PLC system with XGK 10310000510
CPU.

XGK/XGB Series

Instructions & Programming

It describes CPU specifications and technical terms for
XGK-CPU User’s Manual the XGT PLC system using a series of XGI-CPUU 10310000508

module.




© Table of Contents ©

Chapter 1 OVeIVIBW . ..u it e e e e e e e e e e e e e e e 1-1~1-4
1.1 Characteristics.. PPNt N |
1.2 Purpose of Posmonlng Control ...................................................... 1-3

1.3 Signal Flow of Positioning Module..................cociiiiiiiiiiee . 1 - 4

Chapter 2 SPeCifiCatiON ...... oot e e e 2-1 ~ 2-10
2.1 General SPeCIfiCatioN.......iiit i 2-1
2.2 Performance SpeCifiCatioN..........ouii it e e 2-2
2.3 External Interface I/O Specification...........ccooiiiiiii i e 2-3

2.3.1 INPUL SPECITICALION. .. v tu vt vttt it it ieiee et itirare e e e it iebeesersiieneeeiees 2 = 3
2.3.2 OULPUL SPECITICALION. 14 tve ettt tiriitite et it it ee e et ieeesereiiinneseeeenenn, 2 -4
2.3.3 External Equipment and Interface Specification..........cccovvviiiiiiiiiii i 2-5

1) Pin ATy Of CONMMECION. .. vttt vttt e ettt iee et ettt aee e e tn taeaeeaeeernrnrneseeens 2-5

2) Internal circuit of connector.. e ¢

2.4 The Name of Each Part and [tS FUNCHION....coiiiii e 2-8
2.5 Connection of XGT Servo System..........coovviiiiiiiiiiiiiiiiiiiie .. 2-9
2.5.1 Connection of OPen CollECION. .. ... v vretenveeeieeieeeieeiee e eeniee e eineneneens 2 = 9
2.5.2 CONNECtiON Of LINE DIIVET ... vttt it iee et ete e et e et e e iee et aeeeenaaeeen e 2-10

Chapter 3 FUNCHION ...t e e e eeeeeeens 3-1 ~ 3274

3.1 Positioning Control..........oo o . 35 1
T 0 A = o Y=Y o o3 1 1o 3-1

1) Control by Absolute Method(absolute coordinate)...........ovvvvrvvirerneniinenene.. 3 - 1

2) Control by Incremental Method(Relative coordinate)..........vvvveuireieuerennnenans 3-2

KT 728 [ 1 =T T = o I Lo 3-3

1) 2 axis linear interpolation CONIOl. .. ....u..uvuseer e e et e vae e e iee e aenee e 3 = 3

2) 3 axis linear iNterpolation CONIOL. .. ... v vuseis e e er e eeee e vae e eiieeeneaenes 3 = D

3) 2 axis circular iNterpolation CONIOL. .. v e uus ettt it iee ittt en i et ee e earareeeeanans 3-8

I J0 R BT o T=Y=Te I 0] 11 11 3-15
3.1.4 Speed/Position SWItChING CONIOL. ...\t uee et it e et et i i aee e earareeeeenans 3-17

3.1.5 Position/Speed SWItChiNg CONIOl. ... vuueeeeeit e et inieire et arareeeeanans 3-18




3.2 Operation MOGe.......c.uviiiiiii i e e e e e 32 20
3.2.1 End Operation(SINGIE) ... vuveveiir it iiiiieeee it iieiesseneiiiieineseiennn. 3 = 21
3.2.2 ENd OpPeration(REPEAL) ... ..utveret ittt iieiee ittt iiriretee et einirereereneiiieneees. 3= 23
I B € To o I @) o 1= -1 1o o FA RIS 21 o)
3.2.4 CONtINUOUS OPEIALION. .. vtutir vt ire e eeneisireneeeenersineneeeeneirireneeeeneiienens. 3 - 20

3.3 POSItIONING Start.......ccciiiiiiiiiii e e e e e neene e 3 = 27
TR 0 1= g 1= 1 ] 7= ¢ 3-27

) T (T | 2= 4 T - g 3-27
2) Start by External Input Signal ........ooveeiiesiie it ciien e i, 3 = 27
3.3.2 SIMUIANEOUS STAIM. .. ...ttt ettt ettt et eee et ate et ete e eae e eae e ee e annneans 3-27
3.3.3 SYNCNIONOUS SEaM. .ttt tt ittt ettt ettt e ettt e et e ts aeaeaereeneasateaeeeenns 3-28
1)  Synchronous Start DY POSIION. .. .uueeeis it it i i e irire e een e 3-28
2)  SYNChronouS Start DY SPEEU. .. .uuit it et et it iee et i ee e earareaeeeenns 3-28
3.3.4 Linear INterpolation StArt..........eeeueueseeueseneeeensaeeertaeeernaee e aeeeneneens 3-29
1) 2 axis Linear Interpolation CONtrol. .. .....uuveeeseiriesetiee e aae e vae e ee e eneann 3-29
2) 3 axis Linear Interpolation CONrol. .. .....uuvvue i vt aatieeeenaeeeen e 3-29
3.3.5 Circular INterpolation StAIt. .. .......eeevses vt aee e vt e e ee e areies e een s 3-30
1) Circular Interpolation BY Center POINt......uus i v irireiee e it ieieeer i iieeeens 3-30
2) Circular Interpolation by Middle POINt.......veviririiiein i e e 3 = 32

3.4 POSIIONING StOP .cuvieieit i e e e e e e e 3 - 33
3.4.1 Stop Command and StOP CaAUSES... ... vereeeererriieneereeeriieneereesririnseseees 3 = 33
3.4.2 Stop Processing and PriOrity. .. ......cveeereseeeirieneeeieneneneeneneniaeenenennenen. 3 - 34
I e B 1= T o ] oo )
KB 3 T=Y (1= o oy V] e o 3-35

3.5 Reset after PoSitioning StOP  ...ooveiiii i 3-36

3.6 HOMING oottt e e e e e e e e e e e e e e e e et e e e 3 = 30
I 0 A o 1 18T T 173113 o T R 3 - 36
3.6.2 Origin Detection after Near POINt OFF ... ..c.iuee i it iiee e it iieiee e eincnnneans 3-37
3.6.3 Origin Detection after Deceleration when Near Point ON.........cvvvviiiineenenennnn. 3-39
3.6.4 Origin Detection by Origin and High/LOwW Limit...........ovveeriiiee i iinn s, 3-40
3.6.5 Origin Detection by Near POINt ... ...uueuieii it it e i ae e e e e iee e een e 3-41
3.6.6 High Speed HOMING. .. .o vitrin i eiee i it e eiee e eiee e eeneneneennnes 3 = 42
3.6.7 Origin Detection by High/LOW Limit.......uueeues it it cevie e vie e ee e eae e 3-43

3.7 Manual Operation.......c.cooiiiiiii i e e 3 - 44
T A8 AN [0 T o T=1 =1 1o G S ¥
3.7.2 Manual Pulse Generation OPEration. .. .......eeevevisrerererneasarereeeeeeiniieneeens 3 - 46
3.7.3 INChING OPEIAtION. .. ettt ittt et it ieire e erneirareteeeeeeirireneeeenerisneneeeenens O - 48
3.7.4 Return to the Position before Manual Operation............c.ocvevevieneiieeenenenn.. 3 - 49

3.8 Speed Change during Positioning Operation............coccovveevneenn.n. 3 -50
3.8.1 Speed OVErride COMMANG. .. ..uuun ettt et ettt aat e et aee et rae e e e eaeaenaas 3-50



3.8.2 Operation Step No. Change by Continuous Operation.............c.vvevviieseieenn.. 3 - 91
3.8.3 Positioning Speed Override COMMAaNG.......ivvieeiiiiiiiiiiriiieeiieiiieseeeaies 3 = 52
3.9 Position Change during Positioning Operation......................ecvo.... 3 - 53
3.9.1 Positioning Change by Position OVerride.......ovvvevvriiiiiiieeieiiiiieesereinenens. 3 - 53

3.10 High/LOW Limit. .. o e e e e e e e e e 3-54
3.10.1 External Input HIgh/LOW Limit. ... ..ueee it vvee e ve e ve e e e eineeens 3-54
3.10.2 Software High/Low Limit .......... .3-55

3.11 Random Position Address Value Settlng to the Orlgln and the Change of
the current Position......... 3-56
3.11.1 Random Position Address Setting to the Origin........cvveveieiiiii i inens. 3-56
3.11.2 The Change of the current POSItION......ovvveieiriiiiieeii i iiieeeiesiiienees.. 3 - D6
3.12 Floating Origin Setting........cccviiiiiii i ee e en. 3 = DT
313 TACKNING ... it e e e e e e e e 3 = DT

3.13.1 RAM Teaching and ROM TeaCHING. .. ..vuut vt eitite e et e e e eieieeanaeeans 3-57
3.13.2 SINGIE TEACKING . .. tu et ettt ettt et e te et e e e et e et e e e et 3 -58
T e T W= B =T Vol o1 o 3 -58
3.14 Start Step NO. Change .......ccoiiiiiiiii e i e ee e e 3 - 60
3.15 SKIP OPratiON ... ettt e e e e et e e e e e e 3-61
3.16 Repeat Operation Step no. Change..........cccoeeviiiiiiiiii i ven i 3 - 62
B A7 M GO ot e e e e e e e 3-62
3.18 Parameter Change from Program..........cccooviiiie i, 3-64
3.18.1 Basic Parameter TEaCKING ... . veu vttt vt e et e eie e ereeeeanaeeeenaaeeenaaeens 3 - 64
3.18.2 Extended Parameter TEACHING. .. .. .vt v it i et vt e e et v e enaaeeas 3-65
3.18.3 Origin-return Parameter TEACNING . .. ... vuuet it et it e et e e e anees e ans 3-66
3.18.4 Manual Operation Parameter TEAChING ... ... ..vuiveiir it it i e eenes 3-67
3.18.5 Input Signal Parameter TEaChiNG. .. ..vvvvit it iieieeii it iiriet i iiiniaeeeene 3 - 068
3.18.6 COmMmMON Parameter TEACHING ... vv vttt ettt ittt ettt e ettt i e eenenenes 3-69
3.19 Operation Data Setting.......ccccuiiiiiiiiii e e e e 3-70
3.20 ENcoder Preset .......oviiiiiiiiiiiiie e e e e e e 32 1L
3.21 Error and Output Dlsabled ......................................................... 3-71

K 4 © 1N\ | = @ 11 ) 1 o 11 | G I 4
3.23 POINt SEalT oot e e e e e e e e e . 3 - 73

Chapter 4 APM Software Package..........oviv i e e 4-1 ~ 4-32

4.1 APM Software Package Installation and Removal........................... 4 - 1
4.1.1 APM Software Package Installation Procedure..........covvvviviiiiiiiinineenennn. 4 -1
4.1.2 APM Software Package Removal ProCedUIE. .. .....vvvviviirireiirieneirineneeeenans 4 -3

4.2 APM Software Package Basic Structure and Function List............... 4-4




4.2.1 APM Software Package BasiC DiSplay.........ccueiiiieiieieneiiiiiieee i iieeaan, 4 -1
4.2.2 APM Software Package FUNCHON LiSt ...uivirerereireiriieieeeereiiieineseseinennans 4 -5
4.3 WOTKING SCIBON ...t e et e e e e e e e e e e e aae e 4-6
4.3.1 Make WOIKING SCrEEN ..vuvivieeiriiriiiieeree et iirireseeeiieisineneseineniieneeee.d - 6
4.3.2 Save WOTKING SCIEEM....vuvit ittt ittt ieieeeneirieneeeeneiieneeseieiiinenees.. 4 -6
4.3.3 The Structure of WOrKING SCIEEM. .. ..uuut ettt it et it et et e ee e ans 4 -7
4.4 Offline and Online Model Setting........ccovvieiii i e e 4-8
4.4.1 Offline Model SEtNG ....vuvevieeiie it eieeieieiee e eriee e enrneneneennenn. 4 -8
4.4.2 Online model setting ..4-8
4.5 Communication Environment Setting..........coocoiiiiiiiiiiiiiii i 4 -10
4.5.1 Communication ENVIronment SEettiNG......ueeeeeeiriieee et iinieireee e einaneneeens 4-10
4.6 Operation Parameter and Operation Data Setting...................c....... 4-11
4.6.1 Operation Parameter SEttiNg.......eeeervrereeee it arees e it aieeeeereinineneeess 4 -11
4.6.2 Operation Data SetiNG. .. ... vueuesereer et eetaae et aae e e e e e aneee e 4 -12
A o T 411 1= T s Lo 4 -16
S 5 o1 24 =Y o 4 - 16
4.8 MoNitoring EXeCULION........oiiiii i 4219
R T .1 31 (o] 12T P 4 -19
4.9 Tracking EXECULION .. ..o e e e e 4-21
4.9.1 TracKiNg .oveir it ier e i iee tes ettt e i e e e e, 4= 21
4.10 Data Read/Write FUNCLION.......ouiii it e e 4 -24
4.10.1 Data REad/WIITE ....itiriii it it e iiee e i iee e et eeeerene e eneneeeenen. 4= 24
4.11 Simulation FUNCHION ..o e e 4-25
4.11.1 Profile Simulation  ......ciiiiii i i i, 42 25
4.11.2 Circular Interpolation SImMUIALION. .. ... uu e et i et v e e e e e aieeeans 4 -26
4.12 State Screen, External I/O Signal and Error History Function...... 4 - 28
e R 7 L= YR o3 (1<) P 4 -28
4.12.2 External 1/O signal fUNCHION ... .eueeeis i itire e e e e e e ert e e en e 4 - 28
4.12.3 Error History fUNCHON .....eiviueeiiriirei i i iiireeeneeeeseeneinenninennens. 4 - 29
4.13 Print fUNCHION ..o e e e e e 4 - 30
e 0 N = T oY PP SR 0
4.14 Environment Setting FUNCLION....... ..ot 4 - 31
4.14.3 Environment Setting FUNCHON. .. ....i it it et e e e s ereieeevaaeeeen e 4 - 31
4.15 Other FUNCHION ..o e e e ne e 42 32
4.15.1 System CheCk FUNCHON ..uuiui et ittt e it it iee e et iee e e s cneaeees 4 - 32

4.15.2 Error History File Create FUNCION .......voviviiiirinienineineiieniiennennas.. 4 - 32
4.15.3 Automatic File OPen fUNCHON. .. .o\ttt v i it e e e i e e e earaaeeeeanans 4 - 32



Chapter 5 Positioning Parameter & Operation Data........................... 5-1 ~ 5-31

5.1 BASIC Parameter. .. ..ov it e e e e e e e
5.1.1 Unit
5.1.2 PUlSE Per ROTALION (A .ttt tet vttt ettt et s iee st et e e aae i e e e aee i eee s
5.1.3 Travel distance per rotation(Ai) and Unit allocation(Am).........ccvviiiinvenieininnns
5.1.4 Pulse OUIPUL MOOE  ..uiiiiit ittt e et i e ee e et e e s aae e aeeaeeaas

5.1.5 Bias Speed P - B <

5.1.6 Speed Limit

5.1.7 Acceleration/Deceleration TiMe. .. ....ou e e i e e e e e aee i eeeans
5.2 EXtended Parameter. .....ccooi i

5.2.1 Software High/LOW Limit ... oot i i it s i e e ver e aee e

5.2.2 Backlash Compensation AMOUNT. ... .. .ii ittt i it s it e esiannnes

5.2.3 Positioning Completion TimMe. ..o .t ettt i s aee e esaae i aaeaeeaas

5.2.4 Selection of External CommMand. .. ........euurirsernoue e aieieieieeeieieeanneeans 5-10
5.2.5 Pulse OUtpUL DIr€CHON. .. .. ver e ceeeetieeeaeenieeeneeeneneneenenenaneenenenneeeneens D = 10
5.2.6 M COUE OULPUL «.uvurveeeisvae et vie e veeeieeeennieeennneeennneeennnneeeneeeenes D = 11
5.2.7 External Command..........ceeirieeeirireeeiaieeeeieeeeieeeearieeeaiieeeenaneeene. 0= 13
SIS B (=Y = (o] o J 5-13
5.2.9 External Simultaneous Start............eviveeeriieeeiaienencieneeeisneeeiineeeennnne. 9 - 13
5.2.10 External Speed/Position SWItChING. ... c.vivit v it i ii e e ieeeenn 5-13
5.2.11 Equal Speed Operation Software High/LOW Limit........oeviviiirineeeeneinnnen.. 5-13
5.2.12 Position Indication during Equal Speed Operation............cevvviiiiveneenennn. 5 - 13
5.2.13 Acceleration/Deceleration Pattern..........c.uvviiiiieiieiiiiiiiieseeeeieiinnene.... - 14
5.2.14 S-CUIVE RAIE ...ttt ittt it et i ittt e et et teeee et iteeeseneneneneesenenne D - 14
5.2.15 Positioning ENd Condition. .. ... ....oeei it e e e 5-15

1) Method by dwell tiMme ..o e 5-15

2) Method by in-position SIgNal ....o.vvvveieir i it ettt ee i iieieeseeennes D = 156

3) Method by using both dwell time and in-position SigNal...........vvveviririnereinnns 5-16

4) Method by using either dwell time or in-position signal ............cccvvvvveeinnnes.. - 17
5.2.15 Driver Ready/IN-POSItION  t..uvivieiitvitireee e it ieiee e ersiieeeeesernenenns 5-18
5.3 Origin/Manual Parameter.........ccoiiiii e e e e e 5-19
70 20 A o To 1 13 To 1Y =T oo 5-20
5.3.2 HOMING DIFBCHION ettt it vt e vt e et e e e s et e e et e et rae e rae e rae e 5-20
5.3.3 OFigin AdAreSS ....vvviricreiries e esienateieieneneneaeineesneaeineeenesnnnenns D = 20
5.3.4 Origin Compensation AMOUNT.......uvieueeeiriiriieirereeeiiirnreneeeineniieneee.. 0= 21

5.3.5 HOMING-HIigN SPEEO. ...ttt ittt ittt ittt et et e tee it iee et eiiees D

5.3.6 HOMING-LOW SPEEA. ..ttt ttt et ittt et ettt iee e e it e ee e e rn rereteeeenensnenes 5-21
5.3.7 Waiting TimMeE fOr RESEL. .\ vttt it it ittt et ieiee et ettt aeeaererneiraneaeeens 5-22
5.3.8 Acceleration/Deceleration TimMe. ... o. e uee e eitiieieeee e it ieieeeeernearareneeens 5-22



5.3.9 DWEIL TiME ottt it et et et e et e et e e e et e ete e ateaenaneae. D = 22
5.3.10 JOG High SPEEA vttt ittt ittt et ittt ee et et e iee et et e e e e e 5-22
5.3.11 JOG LOW SPEEU .ttt ittt ittt e aittieee et eisiieiee et einiieeeeeeernenenes 5-22
5.3.12 JOG Acceleration/Deceleration TiMe......cu e eeveeesvieneneieieeeinneeennnnnens D = 22
5.3.13 INCHING SPEEA. ..ttt ettt ittt ettt et et e e et et e e e et are e e ennaneaes 5-22
5.4 Input Signal Parameter...........ccviiiii it it ii i i e e e D= 23
5.5 CoOmMMON Parameter.......c.uinii e e e 5-24
5.5.1 PUISE OULPUL LEVEI 1. v vttt vt e vt e et e s et e et e a e e e e e e e s enaeans 5-25
5.5.2 Circular Interpolation Method..........ovvviiriieiiiin e ciiei e ieenieeeneanne. D - 26
5.5.3 ENCOAEr INPUL SIONAL 4 et viniit ittt et itieieiee e ittt e en et iieneeseneiiaens. D = 26
5.5.4 AULO REI0AM ... ueti ittt it it et ee e e e et e e e et e e e e 5-26
5.5.5 ZONE OULPUL. t . et ettt et et vteee e e rt taeee e e es raeaeesee s rn rasareaeeeenannnenes 5-26
5.6 Operation Data.........c.cuuiuiieiie it e e e e e e e 5-28
ST T8 ] =Y o T N[ - B4
NI 0o o] {0 14 =1 (=T PSPPSRI o SERA® |
5.6.3 Control Method(POSItION/SPEEA) ... .. ueti vt eetieeetiae e e e e e eieeans 5-30
5.6.4 Operation Pattern(End/Go-on/ContinUOUS)........vvvevereieveneieneneinsnnennenn D - 30
5.6.5 Operation Method(SINGIE/REPEAL) ... ... vit i ittt et e it et e ei e e en e 5-30
5.6.6 GOal POSItION ....uuieeiisiee i i i iie e et ie e eneieeenieeeneeeneneeeneneen. D = 30
TS T A0V o T L= 5-31
5.6.8 Acceleration/Deceleration NO.........ueiu e err et etaee e e e ieeneieeeananeeans 5-31
5.6.9 OPEration SPEEA......ueu e eeteniee et aenaee e eenieeeeeanananeernnennneeneaenneeens D - 31
L3 300 10 I =Y [ T = 5-31

Chapter 6 Software Package Test Operation................c.cceeevvvveennn.. 6-1 ~ 6-15

6.1 Test Operation Display Configuration..............ccocceviiiiiiiii i ienienn. 6 -
6.1.1 Display Configuration of Command L.........ciiiiiiiiit it iii e aas 6 -

6.1.2 Display Configuration of PST and Command 2........c.ccvviiiiiiiiiieeiiniiiineennn 6
6.1.3 Monitoring Display Configuration..........oviiiiii s i iii e aeaeeans 6 -
6.1.4 EXErNal 1/O SIgNal ... uvein i e vt e e e et e e e e e e 6 -
B.1.5 StAE DISPIAY .+t vt venvte e et e et e et e et e e e e e e e 6
R S o g o 1Y 1TSS 7= T
6.2 Test Operation MOe. ... ...t e e
6.2.1 Selection of COMMANG AXIS. .. ...ciuuee it et ite e e e it tee e eeneeeaaneeans 6
ST =3 oT 1o o 6
6.2.3 Test Operation by APM Software Package ........oovviirvieiiiiiiiiiiiiniinineenns 6
6.2.4 JOG Operation by APM Software Package .......c.ccvviiiiiiiiiiiieiiiiiiinenennnnn. 6
6.2.5 Teaching Operation by APM Software Package..........ooveeiiriiiiiiiiinninniinens 6 -

o o
P T T T
o o0~ DA DA DA WWWDNDNLEPREPR




6.2.6 Point Operation by APM Software Package .............ccoviieveiiviiieneinnnnn.. 0 - 6
6.3 CoMMANA [CON ... e e e e e e 6-7
6.4 Example of APM Software Package Test Operation........................ 6-8

B.4.1 HOMING tit et ittt eit it ittt ittt ettt et ettt ettt et et einerieineineineineins., O - 8

6.4.2 INAIFECE STAM ... vtenei vt et e st et e s et e iee e e eetieesieentenseeennnenneeene O = 9

6.4.3 External Simultaneous Start...........oeveuereiieeieiieeeeiireeeneieneneieneeenenen.., 0= 11

6.4.4 Circular INterPOIAtION. .. ... v . vee e et e et e et e et e e aae e e ae e e e e 6 - 12

6.4.5 Speed SYNChroNIZatioN..........uveeeirieneieeirien e iaieniseeinseniseenesenaenan. 0 = 13

B.4.6 TEACKING AITAY ...\ttt it et et et e te e v e e e e et e e e e e aa e eaneens 6-14

SR B o 1 - 4 P 6 -15

Chapter 7 Internal Memory and I/O Signal................c.ccoviiiiiiiennnnn, -1~ 7-11

7.1 INternal MEMOTY ...t e e e e e e e e e e 7-1
7.1.1 Step Data during PoINt Start  .....vvveiiiriiiieiniiiiereeeiniiiiieneeeeneniiieneeen. £ =1
7.1.2 Teaching Data during TEAChING ArTaY......covvririrerniiriienereeeeiiiieneeseieininenes £ =2
7.1.3 State INformMation. .. ....c..eeeieieeeiie e e e e ie e eieieeennieeennnaeeennneeen [ = 3

7.2 110 Signal ..o e = T
7.2.1 Contents of 1/O SIgNal 1. vvtii it it e e e e 7-7
7.2.2 Use Of /0 SIgNal .ovivi e e ci i i e eie e vae e e eie e eneenneeeneen [ - 8

Chapter 8 COMMAaND.......ooii i e e e 8-1 ~ 8-36

8.1 Contents of General Command...............cooiiiiiiiiiiiiii i i, 8
8.1.1 Internal Memory Read(GET, GETP Command).......ccvvvvvriiiiiiinneerirrninnnnens 8
8.1.1 Internal Memory Write(PUT, PUTP Command).......ccvevviririiienrerieeririnnnens. S -

8.2 Contents of Dedicated Commands.............cccviiiiiiiiiiiie i i 8

8.3 Use of Dedicated Command............oiiiiiiiiiiiii i i e e vennenaas 8 -
8.3.1 Home Start(Command: ORG)  ...uvieiuireiinveien et eitieertieernneeeenaaeens 8 -
8.3.2 Floating origin setting(Command: FLT).......oiuiiiin it i e i eee e e
8.3.3 Direct Start(ComMMAND: DST) tuvuitet ittt et eteit ieiee e ers ittt eeeasarenes 8
8.3.4 Indirect start(ComMMAND: IST) ... uiu vttt ten it are et ten s are e e caraneaeeeen s 8
8.3.5 Linear Interpolation start(Command: LIN).......ooiiiiiiiiii it iinines 8 -

[0}
' 1

1
©O© O© 0 00 N ~NOoO O 01Ol WN - -

8.3.6 Circular Interpolation start(Command: CIN)........ooiiiiiie i i iiieee s
8.3.7 Simultaneous start(Command: SST).....uuuniitii it i i i i ee e eee s
8.3.8 Speed/Position Switching Control(Command: VTP)......oiiieiiiii i ee
8.3.9 Position/Speed Switching Control(Command: PTV)......oviiiiiiiiiiie i iiieee e
8.3.10 Deceleration Stop(Command: STP) ... ... iir i i e es

0 00 ®© o
]

(o]
1




8.3.11 Skip Operation(Command: SKP) ......ccvviiieriiiiirieniieeiiieniieeiiiensnennn. 8 - 10

8.3.12 Synchronous Start by Position(Command: SSP)......ccvvvviiiiiiiininirienennnn. 8-10
8.3.13 Synchronous Start by Speed(Command: SSS).....iviiiiiiiiiiiieeeineiiiieneeen, 8-11
8.3.14 Position Override(Command: POR).......uueuieeereitiiiieeeer et iireeeesernenen 8-11

8.3.15 Speed Override(Command: SOR)....c.uviviriiriiriiirerereiiiirireneeeeneninee.. 8 - 12
8.3.16 Position Assigned Speed Override(Command: PSO).........cccevvivveneennnnn... 8 - 12
8.3.17 Continuous Operation(Command: NMV).......uiuitiee i iie e ieenieeeenaenans 8-13
8.3.18 Inching Operation(Command: INCH)..........ciieiiiiiiiiiniieiiien e ciiienennen, 8 - 13
8.3.19 Return to the Previous Manual Operation Position(Command: RTP)............... 8 - 14

8.3.20 Start Step No. Change(Command: SNS).....vii ittt ieeeens 8-14
8.3.21 Repeat Step No. Change(Command: SRS) ... .uveieiiiiiieeer et iiieeaerein e 8-15
8.3.22 M Code Release(Command: MOF) ... ..uuittivieiee e einieireee e earaneaeeeenans 8-15
8.3.23 Current Position Preset(Command: PRS).....c.uuiuiiiiiiiririireineirireneeeenns 8 -16
8.3.24 ZONE Output Enabled(Command: ZOE)......uuuvutuiniieieeieiesannieeennneeeenans 8-16
8.3.25 ZONE Output Disabled(Command: ZOD).......eveurvitieeeeerainiieineeenennnn. 8 - 17
8.3.26 Encoder Preset(Command: EPRS) ... .c.uuttit vt e vt e eieie e e eneesanaeans 8-17
8.3.27 Single Teaching(Command: TEA) ... .uuu ettt aitieeraae e e e eeaen s 8-18

8.3.28 Teaching Array(Command: TEAA).. ... vvereieit it iiieeieiiiiiieieeeenennes.. 3 - 18
8.3.29 Teaching Array Data Setting(Command: TWR).......covvvviiriiiiiiiineneenenn. 8 - 19
8.3.30 Basic Parameter Teaching(Command: TBP)......civiierieriieiiiiineneeeenennnn. 8-20
8.3.31 Extended Parameter Teaching(Command: TEP)..........vvviveeviiiiiiinnnnnnne.. 8 - 22
8.3.32 Homing Parameter Teaching(Command: THP)...........ccvovvvviviieevienennn... 8 - 24
8.3.33 Manual Operation Parameter Teaching(Command: TMP)........................ 8 - 26
8.3.34 Input Signal Parameter Teaching(Command: TSP).......c.cvvvvvvvevvinenvnnennn.. 8 - 27
8.3.35 Common Parameter Teaching(Command: TCP)........c.ccvvviivivienieninnennn.. 8 - 28
8.3.36 Operation Data Teaching(Command: TMD) ... ..veveviririiieeeereiriiieeeereininens. 8-30
8.3.37 Parameter/Operation Data Save(Command: WRT).......vvvviiiiiniiiiiininnnns.. 8 - 32
8.3.38 Emergency Stop(Command: EMG)...vvvvieiiriiiiieiineiiieieeeeseiiiienseseneinen 8 - 32
8.3.39 Error Reset/Output Disabled Release(Command: CLR)..........evvvvvvvveeeen... 8 - 33

8.3.40 Error History Reset(Command: ECLR).......uuvieuis et eieieeainieeennneeennnns 8 - 33
8.3.41 POINT Start(Command: PST) ..uuiuireseitiee et aae e e e eieenaneeeannneeans 8 -34
8.3.42 POINT Start Step Data Setting(Command: PWR).......ccvviiiierirnnnennnn. 8 - 35

8.3.43 Operation State Read(Command: SRD).......cuvvveiriinireiiiieiineeieneiineenenn 8 - 30

Chapter 9 Function BIOCK........coooii i 9-1 ~9-28

9.1 Common Issues of FUNCLION BIOCK.......o i
9.2 Module Information Read Function BloCK.........covviiiiie i
9.2.1 Operation Information Read(APM_CRD)........uiiii i i




9.2.2 Operation State REAA(APM_SRD). .. ...ttt ettt titiae e aie e e e eieesaneeans 9-5
9.2.3 Encoder Value Read(APM_ENCRD).. ..ttt ititeiee et iieieeaes e anenes 9-5
9.3 Parameter Teaching Function BIOCK..........cccviiiii i, 9-6
9.3.1 Basic Parameter TeaChing(APM_SBP)......uriiit i ittt cen et iieieeeeeerninenns 9-6
9.3.2 Extended Parameter Teaching(APM_SEP) ... ....vviiiiiriiiie i iiieeeeeeinenenn 9-7
9.3.3 Homing Parameter Teaching(APM_SHP).....cvi it i i i iieeevaeeeenaes 9-8
9.3.4 Manual Operation Parameter Teaching(APM_SMP).......covviiiiieiiiieinnenennn 9-9
9.3.5 Input Signal Parameter Teaching(APM_SIP).......cccviievvieeiiieniieeinneninnennn.. 9 - 10
9.3.6 Common Parameter Teaching(APM_SCP).......cccevvvvviiiiiieiinieninnnnennnn. 9 - 11
9.4 Operation Data Teaching Function BlocK...............cooiiiiiiinn . 9-12
9.4.1 Operation Data TeaChing(APM_SMD) ... .uuuititiiniiritiir i irireiee e eananeaes 9-12
9.4.2 Single TeaChiNG(APM _TEA) ... ittt ittt it ettt et et ee e sarate e e e areaeeenn 9-13
9.4.3 Teaching Array(APM _ATEA) ...ttt ettt ittt et ieiee e eittireeaerern e, 9-13
9.5 Save Function BIOCK..........ouii i 9-14
9.5.1 Parameter/Operation Data Save(APM_WRT)......cccvvivievieieiieeeieneinnnenn... 9 - 14
9.6 Start Function BIOCK..........c.ccoiiiiiiiiii . 915
9.6.1 HOMING SArt(APM_ORG) ... e uivenieeeeeeeeeeeee e e e e e e e e e e e 9-15
9.6.2 DIr€Ct StArt(APM DS T) .t tin it ittt ettt it iee e ettteiee et eisiieeeseserninenes 9 -15
9.6.3 INIreCt StArt(APM _IST) vt uet ettt iieireitiiiiriteeeeeneirireneereneiiieneneee, 9 - 16
9.6.4 Linear Interpolation Start(APM_LIN) ... ..uuit et ieire et e irareee e eirareneeeenans 9-16
9.6.5 Circular Interpolation Start(APM_CIN)......vviiiiiiiiieiniiiiieeeeneiisinnneseee.. 9 - 16
9.6.6 Simultaneous Start(APM_SST)....cveteieerrieeeieeenienceeeneneneennnennneenenn. 9 = 17
9.6.7 POINt STAMAPM_PST) ...t eee e e e e e 9 -17
9.7 Manual Operation Function Block................coooi ... 9- 18
9.7.1 JOG Operation(APM_JOG)... .. ..uuueeeeereeeeeeeeeeeeeeieeeeeeeieineeenn. 9218
9.7.2 Inching OPeratioN(APM _INC) ...t iutiet ettt it te sttt ieiretee e e carareaeeeenans 9-18
9.7.3 Manual Pulse Generator OperatioN(APM_MPG)......civiii i iiinenenns 9-19
9.7.4 Returning to Previous Manual Operation Position(APM_RTP).........vvvvvvvnen.. 9 - 19
9.8 Auxiliary Operation Function Block...................o.cocviiiiiine. 9220
9.8.1 Position SynchronizatioN(APM_SSP).....uuuuiueiiiieiesieieeaneieeenaaeenaaeens 9-20
9.8.2 Speed SynchronizatioN(APM_SSS) ... .. uttiieestieieeeitaeeeate e vne e eneens 9-20
9.8.3 Position OVEITIAE(APM_POR)... ..ttt ittt it et et e ae e e e e e eneenans 9-21
9.8.4 Speed OVErAE(APM_SOR)  ......vueeeeee e et e e e e e e e e 9-21
9.8.5 Position Assigned Speed OVerride(APM _PSO) ... .uuuiiiiiiiiiiiiiee e einineneeens 9-22
9.8.6 Position/Speed Switching Control(APM_PTV) ... ui vt iieiiiier i iieieeeenans 9-22
9.8.7 Speed/Position Switching Control(APM_VTP) ... .uivit i iiiee e iireeeeenens 9-22
9.8.8 Skip OperatioN(APM_SKP) ... .iiiiiirireiieesirineeeennrieneeeeneiniieneesene 9 - 23
9.8.9 Continuous OperatioN(APM_NMV).......c.uiiieeeieiiieecieeeiiencieenneneneennn. 9 - 23

9.8.10 Start Step Number Change(APM_SNS) ... ...coiiiiii i i i i e e ee
9.8.11 Repeat Step No. Change(APM_SRS) ... ...iii it i e e



9.8.12 Deceleration StOP(APM_STP) ...ttt titiie et vt e e e et aatieeeraaee e 9-24
9.9 Error Function BIOCKS.......ccviiiiiiii . 9225
9.9.1 Emergency SIOP(APM _EMG) ... uiiir ittt ittt cieite ittt eitateee e snnaneneeees 9-25
9.9.2 Error Reset/Output Disabled Release(APM_RST)......cviviiiriiiiriiiiiineneeeen. 9-25
9.10 Other Function Blocks ..., 9 - 26
9.10.1 ZONE Output Enabled/Disabled(APM_ZONE).......c.cviieiiieeirnenrneeneneninnan. 9 - 26
9.10.2 M Code Release(APM_MOF)......cuisee it cieenien e neennaeenenennenennens 9 - 26
9.10.3 Current Position Preset(APM_PRS)......ciiiiieiiiiiiiieiieieiieeeieininennneens 9 - 26
9.10.4 Floating Origin Setting(APM_FLT).......uuueeeeieeeeeeeeieeeeeeeieeeieeiann. 92 27
9.10.5 Encoder Value Preset(APM _EPRE).....c.uviiitiir it iiieeeet et iieineneseen s 9 - 27
9.11 Error Code of Function BlocK.........ccooeiiiiiii ... 9 - 28

Chapter 10 Program..........coieiiii it i i i ee e eeeee,. 10-1 ~ 10-74

10.1 Before using the Program...... ... e 10-1
10.2 BASIC Program .........coiiiiiiiie i e e eie e e nenneneeen 10022
0T g Vo =Y o1 7 4 10 - 2
10.2.2 Linear INterpolation Start...........veveviirererrereriiieneeeeseririeneeseeeenenns. 10 - 4
10.2.3 Circular interpolation Start.............oeeviesvieeieneseeereneisesieseiseeenesannn. 10 -6
10.2.4 Deceleration StoP(HOMING) ... .vueneueee et eetaae e eae e e e e e aneneeans 10 - 8
10.2.5 Single Operation(Operation Step NO. aSSIGNE) ... .vuvuvvirvieierirtieerniee e 10 - 10
10.2.6 Single Operation(by External Input Signal)..........vvvveueriieeriiiereinnnens 10 - 12
10.2.7 Equal Speed Operation(Operation step no. assigned)...........ovvevvvveeen... 10 - 14
10.2.8 SYNCAIONOUS StaI. .. vvviieiiitirieeeeneisiieeeseesiririreseeeenensieneeeen., 10 - 16
10.2.9 Synchronous Start by POSItIoN........vvveviiriiieiiiiiiiiee e iiieneeeenene. 10218
10.2.10 Synchronous Start DY SPeEU.......ovuviiitii it ie e i ieeen et ineeeans 10 - 20
10.2.11 EMErgENCY StOP...ueu v eerenineeienenaeeenenenneeaneeeineeeneeesneeeneeninenn. 10 = 22
IO I 0 7200 To To @ o Y=Y - o o 10 - 23
10.2.13 Manual Pulse Generator(MPG) Operation.............cevviueseueersnensnnenen.. 10 - 25
0 I 3 T ol Yo T @] o =T =Y 1o o PP 10 - 27
10.2.15 Return to the position before Manual Operation..............vvvviieveeeenenn... 10 - 28
10.2.16 Speed OVEITIAE  .ivviiiiriiiieeeii et iirireseeeiniirineseeeensiianeneesenens 10 - 30
10.2.17 POSItION OVEITIOE  +.v ettt it e vt e et e e e e e e e aae e eae e e aenens 10 - 32
10.2.18 Position Assigned Speed OVerride........vvviviiiiireeeeneiiiieneeeenenianenn.... 10-34
10.2.19 Operation Step No. Change by Continuous Operation...............eeueeennn.. 10 - 36
10.2.20 SKip OPeratioN. .. ... .eeueeenieeeneaenaeeeneaanneeaneseneeeiesesneeeneensneneeaens 10 - 38
10.2.21 Operation Step Change during Repeat Operation.................cevveveen... 10 - 40
10.2.22 Current Position Change........c.vvveeieiiiireeieneiieeeieseinesenessinenenne.. 10 - 42
10.2.23 SPEEA TRACKING . 1. vttt it vttt ettt et ettt e eatte e et etsieeesesernenenes 10 - 44




O o 1 1T R I == Ted 1T
10.2.25 Parameter Change. .. .. vurvvtiitiii it iie i e aae e e
10.2.26 M Code Release........viii it i e
10.2.27 ZONE SettNg. .. cii it tte et iie et s i et s iaa e aanans
10.2.28 POINE STAM  .vv it i e i i e e
10.3 Application Program..........cooieiiiii i e e e
10.3.1 Position Teaching and Speed Teaching by using HMI..................ccian et

10.3.2 Positioning by End/Go on/Continuous Operation..............cocvveeevrnenen.... 10 - 59
10.3.3 Positioning by USING M COUE  ..vuvtiitiititiie e ve e et e et e e enaeeans 10 - 61
10.3.4 2 axis Linear Interpolation OPeration. ... . v.ueeeieevrvieneeseseiniieneeseseinenenes 10- 64
10.3.5 Position Teaching by Jog Operation and Inching Operation..................... 10 - 67
10.3.6 Speed Change, Continuous OperatioN(NMV).......ocveeeereiiieneeeerernennnn. 10-71
Chapter 11 Operation Order and Installation.........................cocels 11-1 ~11-18

11.1 Operation Order......c.oviii i e e e e e e e

v 1121

11.2 INSEAllAtiON ... e e 11 - 2
11.2.1 Installation ENVIFONMENT. .. ..e.ue et it it it it iee et ieeieeieeieeieeeeeeeeeeaeeaes 11-2
11.2.2 Notice in HaNdliNg .......vvereeieier e i cieieien e veienvaeenenenneeenenenne. 11 = 2
11.3.1 NOHCE iN WIIING  ouetin ettt et e et iee e et ete et ete e ee e ee e eaeeeeaneeans 11 - 2
11.3.2 Connection Example of Servo and Stepping Motor Drive Machine............... 11 - 3

) YIRS T 021 | 11 -3
2) PANASONIC ..o e e e e e e 11-8
3) VEXT A ot eee et et e e e e e e 11 - 9
B) OTIS e e e e e e e e 11 - 12
D) Y ASK AW A . it i e e e e e e e e 11 - 14

Appendix 1 Positioning Terminology.......c.ccooviiiiiiineine e,

Al-1 ~ Al1-11

Appendix 2 Positioning Error Information & Actions ................

Appendix 3 Positioning Module Appearance Dimension.............




Chapter 1 Overview

Chapter 1 Overview

This user's manual describes the standard of positioning module, installation method, the method to use each
positioning function, programming and the wiring with external equipment as below.

No. of Product Name
) axi @) APM S/W Package
control axis pen Line Driver
Collector
1 axis XGF-PO1A XGF-PD1A
i
2 axis XGF-PO2A XGF-PD2A !
.%PMkSnﬂware
3 axis XGF-PO3A XGF-PD3A Ackage,exe

All described here are applied only for XGF-PD1A, XGF-PD2A, XGF-PD3A, XGF-PO1A, XGF-PO2A and XGF-PO3A
(hereinafter referred to ‘Positioning Module’).

| 1.1 Characteristics

The characteristics of positioning module are as follows.
1) The positioning module is available for XGT Series.
2) Various positioning control function
It has various functions needed for positioning system such as positioning control at the random position,
equal speed operation etc.
(1) The operation data including positioning address and operation method, operation pattern is available to
set max. 400 at each axis.
With this operation data, positioning at each axis is carried out
(2/3 axis interpolation control and 2/3 axis simultaneous start is available)
(2) In case of positioning control at each axis, the linear control (3 axis simultaneous start available) is
available.
This control enables the single position control by one operation data and the continuous position control
by plural operation data.
(3) In case of positioning more than 2 axes, synchronous control, linear interpolation control and circular
interpolation control of 2 axis are available.
(4) According to the control method designated by each operation data and parameter, there are position
control, speed control, speed/position switching control, position/speed switching control.
(5) There are various origin return control functions.
(A) The method of origin return is shown as below and available to select one from 6 methods.
» The origin detection after near point OFF
» The origin detection after deceleration in case of near point ON
» The origin detection by the origin and high-low limit
» The origin detection by near point
» High speed origin detection
» Origin detection by high-low limit
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(B) Available to execute the positioning control (floating origin setting) from random position to the origin of
machine
(6) For the Acceleration/Deceleration method, it is available to select trapezoid and S-type.
3) High speeding of start process
Due to the realization of high speeding of positioning operation start process, the start process time reduced
by 4 ms — 5ms, Therefore, the delay time will not occur between axis in case of synchronous start (using
several axis or during interpolation operation).
4) High speeding of pulse output and making a long-distance connection with drive
In case of using Line Driver type, it is available to realize the high speeding and making a long-distance
connection.
5) Easy maintenance
Various data such as positioning data, parameter etc. is saved in flash memory within positioning module.
6) The number of positioning module using in one base is not limited
(But, it is available to use within the range satisfied with the capacity of power module.)
7) Self-diagnosis, monitoring, test by strong positioning software package is available.
(1) Diagnosis for I/O signal line
(2) Monitoring
(3) Tracking
(4) Simulation
(5) Detailed information and action for each error
(6) Multipurpose Printer function
(7) Operation data editing of each axis available in Excel program
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| 1.2 Purpose of Positioning Control |

The purpose of positioning module is to transfer the moving objects (unprocessed items, tools etc.) by setting
speed from the current position and stop them on the setting position correctly. And it also controls the position
of high precision by positioning pulse string signal as it is connected to various servo driving devices or stepping
motor control driving devices.

In application, it can be used widely with engineering machine, semiconductor assembly machine, grinder, small

machine center, lifter etc.

CPUmodule  Positioning module Driver Stepping motor

Forward rotatign pulse

y

Wite

> Multiphase Pulse
Read pulse > AMP > M
Program [ €% Setting data

generator

Y

Reverse rotatign putse

APM
Software
package
Fig. 1.1 Overview of Position Control for Stepping Motor
CPU Module Positioning module Driver Servo Motor
Forward rotatioh pulse.
- Speed Servo
> > Deviation DIA der
Wiite Counter > M
Program | Read| Setting Data -~ Converter AMP
Reverse rotation putse—p
Interface
T PG
Feedback pulse
\ Soeed
pee
y A
APM
Software —>/ [+ Accumulated Pulse
Package <«— Senvo Motor speed
Pulse amount
—p
Time

Fig. 1.2 Overview of Position Control for Servo Motor
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| 1.3 Signal Flow of Positioning Module

The flow of PLC system using the positioning module is as follows.

" | XG5000 jmm] PLCCPU
Program Writing
Module
—

Setting of Parameter and APM

Operation Data for | Software ¢ T

Control Package -— .

Test operation Positioning e ExtENAl Signal ey EXtENAl start S|gnql
 Jog operation Emergency stop signal
— Inching operation Module Jtop S|gna[ i

ning op -— MPG Jog operation signal

- Indirect start Encoder Skip operation signal
— Direct start External simultaneous start signal
— Synchronous Start ¢ I ? Speed/Position switching signal
— Linear interpolation operation -
| Circular interpolation operation . Tran;fer external signals to
- Posiion synchronous operation Drive positioning module
— Speed synchronous operation

Monitoring and test of _|Start by external pulse strin

positioning action, using i I T Y P :

the start command
Motor Driving by receiving Motor

pulse string from

ositioning module - —

p 9 ¢ I PAcnon by Drive indication

Transfer Drive Ready 1

signal and Home signal to|

positioning module Working
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| 2.1 General Specifications

The following table shows the general specification of XGT series.

No. Item Specifications Related specifications
Operating o~ o
1 temp. 0C~+55TC -
2 Storage temp. -25C~+70C -
Operating —_OEO
3 humidity 5~95%RH, no dew allowed -
Storage oo
4 humidity 5~95%RH, no dew allowed -
For discontinuous vibration -
Frequency Acceleration Amplitude Number
10<f< 57Hz - 0.075mm
5 Vibration 57<f<150Hz 9.8m/52 (1 G) -
immunity For continuous vibration Each 10 times in IEC61131-2
Frequency Acceleration Amplitude | X.Y.Z directions
10<f< 57Hz - 0.035mm
57<f<150Hz | 4.9mg (0.5G) -
* Max. impact acceleration: 147mg (15G)
Impact * Authorized time: 11ms
6 immunity  [* Pulse wave : Sign half-wave pulse IEC61131-2
(Each 3 times in X,Y,Z directions)
Square wave Test specification of
impulse noise 1,500V LS Industrial Systems
Static electric Voltage : 4kV IEC 61131-2,
discharging (contact discharging) IEC 61000-4-2
Noise Radiation electromagnetic - IEC 61131-2,
7| immunity field noise 27 ~ 500MHz, 10 Vim IEC 61000-4-3
Fast Class | Power Digital/Analog 1/0O
Transient module communication interface IEC 61131-2,
/burst IEC 61000-4-4
noise | Voltage | 2kV 1kV
8 Amplgnt No corrosive gas or dust
conditions
9 Operatmg 2,000m or less
height
10 Pollution level 2 or less
11 Cooling type Natural air cooling

[Note 1] IEC (International Electrotechnical Commission):
An international nongovernmental organization which promotes internationally cooperated standardization
in electric/electronic field, publishes international standards and manages applicable estimation system

Table 2.1 General Specifications

related with.

[Note 2] Pollution level:
An index indicating pollution level of the operating environment which decides insulation performance of
the devices. For instance, Pollution level 2 indicates the state generally that only non-conductive pollution

occurs. However, this state contains temporary conduction due to dew produced.
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| 2.2 Performance Specifications

The following table shows the performance specifications of XGT Positioning Module.

Model XGF-PD1A XGF-PD2A XGF-PD3A
Iltems XGF-PO1A XGF-PO2A XGF-PO3A
No. of control axis 1 axis 2 axis 3 axis
2 axis linear interpolation 2/3 axis linear interpolation
Interpolation function N/A 2 axis circular arcs 2 axis circular arcs
interpolation interpolation

Control method

Position control, Speed control, Speed/Position control, Position/Speed control

Control unit

Pulse, mm, inch, degree

Positioning data

Each axis has 400 data range.(Operation step number : 1 ~ 400)
Available to set with software package or program

Software package

Available (connected with RS-232C or USB Port of CPU module)

Back-up Save the parameter, operation data in Flash ROM (No Battery)
Positioning Absolute method/Relative method
method
mm -214748364.8~ 214748364.7(1n)
Position address | inch -21474.83648 ~ 21474.83647
range degree -21474.83648 ~ 21474.83647
pulse 2147483648 ~ 2147483647

ONINOILISOd

Open Collector |

Line Driver

mm

0.01 ~ 20000000.00(mm/min)

Speed range inch 0.001 ~ 2000000.000(inch/min)
degree 0.001 ~ 2000000.000(degree/min)
pulse 1 ~ 200,000(pulse/sec) | 1 ~ 200,000(pulse/sec)

Acceleration/decel
eration process

Trapezoid type, S-type

Acceleration/decel
eration time

1 ~ 65535 ms

selection available from 4 types of acceleration/deceleration pattern

Max. connection
distance

XGF-POTA, XGF-PO2A, XGF-PO3A . 200 kpps
Max. output pulse XGF-PD1A, XGF-PD2A, XGF-PD3A: 1 Mpps
XGF-PO1A, XGF-PO2A, XGF-PO3A . 2 m

XGF-PD1A, XGF-PD2A, XGF-PD3A : 10 m

Max. encoder input

200 kpps

Error indication

Indicated by LED

Connection connector

40 Pin connector

Size of use cable

AWG #24

I/O share point

Variable: 16 points, Fixed: 64 points

Consumable current(mA)

XGF-PD1A : 510mA
XGF-PO1A : 340mA

XGF-PD2A : 790mA
XGF-PO2A : 360mA

XGF-PD3A : 860mA
XGF-PO3A : 400mA

Weight(g)

120g

130

135¢g

The number of positioning module is not limited but cares should be taken as it is constrained in DC 5V capacity of power
module. For example, if using power module XGP-ACF2,, the capacity of DC 5V is 6A from which 960mA is used for CPU module
and the rest of 5.04A can be used for operation of positioning module. That is, if using power module XGP-ACF2, it is possible
to use max. 5 of 3 axis positioning module (Line driver type).
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| 2.3 External Interface 1/0O Specifications

Here describes the 1/0 interface for external equipment.

2.3.1 Input Specifications

2) Phase difference

position address value decreases.

Rated input
. P Use voltage On Off Input Response
Signal name voltage/ . .
range voltage/ current | voltage/current| resistance time
current
Near point DC 24V/4.7mA | DC 20.4~26.4V| 2DC 16V/3.1mA <DC 4V/1.0mA Approx. 5.1k <0.5ms
External high-limit DC 24V/4.7mA | DC 20.4~26.4V| =2DC 16V/3.1mA <DC 4V/1.0mA Approx. 5.1k <0.5ms
External low-limit DC 24V/4.7mA | DC 20.4~26.4V| =DC 16V/3.1mA <DC 4V/1.0mA Approx. 5.1k& <0.5ms
Emergency stop DC 24V/4.7mA | DC 20.4~26.4V| =DC 16V/3.1mA <DC 4V/1.0mA Approx. 5.1k& <0.5ms
External stop DC 24V/4.7mA | DC 20.4~26.4V| =DC 16V/3.1mA <DC 4V/1.0mA Approx. 5.1k& <0.5ms
External command DC 24V/4.7mA | DC 20.4~26.4V| >=DC 16V/3.1mA <DC 4V/1.0mA Approx. 5.1k <0.5ms
Jog reverse direction | DC 24V/4.7mA | DC 20.4~26.4V| =DC 16V/3.1mA <DC 4V/1.0mA Approx. 5.1kR <0.5ms
Di:‘fsoiﬁf)iy/ DC 24V/4.7M |DC 20.4~26.4V| >DC16V/3.AmA | <DC4VA.0M | Approx. 5.1k2 <0.5m
External DC 24V/4.7mh | DC 20.4~26.4V| 2DC 16V/3.1mA <0.5ms
simultaneous setting <DC 4v/1.0m Approx. 5.1k
DC 24V/8.9mA |DC 20.4~26.4V| 2DC 16V/6.0mA <DC 4V/1.6mA Approx. 2.7kR <0.4ms
DC 5Vv/8.9mA |DC4.25~55V | =2DC 2.5V/6.0mA <DC 1V/1.9mA Approx. 570Q <0.4ms
Origin 238 e O\ 3
>1ms
DC 5V/7.0mA [DC 4.25~55V >DC 2.5V/3.0mA <DC 1V/1.0mA Approx. 940Q <0.6ms
Encoder input : based on RS-422A Line Driver Level (Am26LS31)
1) Pulse width
« 255
Manual pulse
generator P L R
| Encoder input 225ms  225us ' Dutyrate50%

If A phase input pulse precedes B phase input pulse, the
position address value increases.

If B phase input pulse precedes A phase input pulse, the

Speed/Position
switching signal

DC 24V/4.7mA

DC 20.4~26.4V

2DC 16V/3.1mA

<DC 4V/1.0mA

Approx. 5.1k&

<0.5ms
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2.3.2 Output Specifications

1) Pulse Output Specifications

Rated load US? oz b Iload h Max. voltage Leses Response
voltage voltage current / Das falling (On) current Time
range current (Off)
50mA(1 point)
DC 5~24V DC 4.75~26.4V <DC 0.5V <0.1mA -
/ <200mA 10ms

[> Differential Line Driver (in case of Line Driver) based on Am26C31

[>CW/ CCW type, Pulse/Sign type, A phase/B phase type can be selected from pulse output mode of basic parameter
for program and APM S/W Package.

[>The relation of Pulse output mode (setting from basic parameter of program and APM S/W Package),

Pulse output direction (setting from extension parameter of program and APM S/W Package) and

Pulse output level (setting from common parameter of program and APM S/W Package) is as follows.

Pulse Selection of output signal level
output Forward rotation direction Reverse rotation direction
mode Forward | Reverse Forward | Reverse

ov | L
con REREAN LML

DIR High r Low High | Low

PhaseAIlIl Illl |||| ||||
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2.3.3 External Equipment and Interface Specifications

1) Pin Array of Connector

Clas| Pin no. Signal

directi Action
Pin Array sific| x |y |z Signal Name pc;rs?fic;ginn conditi
ation aXiS aXiS aXiS Ig-externa] on
21 |41 |61 |FP+ Pulse output (forward +) >
o) 22 |42 |62 |FP- Pulse output (forward -) >
23 |43 |63 |RP+ Pulse sign (reverse +) >
24 |44 |64 |RP- Pulse sign (reverse -) >
25 45 |65 |OV+ High limit signal < | Edge
26 |46 |66 |OV- Low limit signal < | Edge
.
mm 27 |47 |67 |STOP External stop signal < Edge
L
Em 28 (48 |68 |DOG Near point signal < Edge
29 (49 (69 |VTP Speed/position switching signal < Edge
Start < Ed
. External 2 g€
g (30 (50 |70 [ECMD command Skip < Edge
m@E 2 signal
S Jog+ < Level
s
@ |31 (51 |71 [JOG- Reverse(Jog operation) < Level
>
@) =3 Common
¢ 32152 72 |COM (OV+,0V-,STOPDOGVTPECMD,JOG:) | =
1 axis 33 |53 |73 [DRINP  |Drive readylin-position signal <« LEZ"e"
ge
34 |54 |74 gg/'\l/lNP Drive ready/in-position signal Common =
O O 35 |55 |75 |HOME +24V|Home signal(+24V) < Edge
36 |56 |76 |[NC No use
EIE 37 |57 |77 |HOME +5V [Home signal(+5V) < Edge
D
@=E|| (@ 38 |58 |78 |HOME COM|Home signal(+24V, +5V) Common =
BE 39 |59 |79 |24V External 24V power
(no use in case of Line Driver output)
External 24V GND
40 |60 180 | P COM (no use in case of Line Driver output)
6 22)
EE 1 MPG A+ Manual pulse generator/Encoder A+ input <
2 MPG A- Manual pulse generator/Encoder A- input <
EdE .
o 3 MPG B+ Manual pulse generator/Encoder B+.|nput <
o 4 MPG B- Manual pulse generator/Encoder B- input <
g 5 NC No use
Em
] 6 NC No use
% 7 CON External simultaneous start signal < Edge
O O § 8 EMG Emergency stop signal < Edge
2/3 axis 9 NC No use
10 COM Common(CON,EMG) =
11~20 |NC No use

1) Open collector should be structured so that the external 24V power(24V: 39,59,79, 0V:
supplied.

entered to No. 31, 51 and 71, it operates in Jog-.

40,60,80) is connected to an axis t operate. No pulse is outputted unless the external 24V is

2) If an external command is set in the extension parameter of APM software package by JOG+
and an external signal is entered to No.30, 50 and 70, it operates in Job +; if the signal is
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2) Internal circuit of connector

(1) Pulse output

Internal circuit ,Pm NO' = Signal
X axis|Y axis|Z axis
Open collector output 21 |41 | 61 | FP+ |Forward Pulse(CW/PLS/Phase A)
§ i@—t
& 22 | 42 | 62 FP- |Pulse COM(CW/PLS/Phase A)
(J& o 23 | 43 | 63 | RP+ |Reverse Pulse(CCW/DIR/Phase B)
' L ¢

24 | 44 | o4 RP-  |Pulse COM(CCW/DIR/Phase B)

External 24V power

39 159 |79 24V (no use in case of Line Driver output)
External 24V GND

— 40 |60 | 70 | PCOM (no use in case of Line Driver output)

Line Driverout;‘t 21 | 41 | 61 FP+ |Forward Pulse+(CW/PLS/Phase A)

22 | 42 | 62 FP- |Forward Pulse-(CW/PLS/Phase A)

W 23 | 43 | 63 RP+ |Reverse Pulse+(CCW/DIR/Phase B)

24 | 44 | 64 RP-  |Reverse Pulse-(CCW/DIR/Phase B)

(2) Input signal

Classification .Pm No. ; Internal circuit Signal
X axis|Y axis|Z axis
o 25 | 45 | 65 — - Ov+ High limit signal
iii5iN
_ 26 | 46 | 66 — OV- Low limit signal
BT
_— 27 | 47 | 67 — STOP External stop signal
— &L —
° 28 | 48 | 68 ) r— DOG Near point signal
&
_— 29 | 49 | 69 ) —— VTP Speed/Position switching signal
&
_ 30 |50 | 70 ?[:]M ECMD External command signal
&
o 31 [ 51 |71 ) — JOG- Reverse jog operation
e [:] (ya&k) Common
b 32 |52 | 72 i COM ( OV+, OV-, STOP, DOG, VTP, ECMD,
T~ JOG-)
e 33 |53 | 73 [J(y5&[) [DRINP  |Driver Ready/In-position signal
n DR/INP  |Driver Ready/In-position signal
S Sl i A COM Common
35 | 55 |75 HoN-  [Home signal (+24V)
37 | 57 | 77 @ HOME |Home signal (+5V)
38 | 58 | 78 (H;8ME Home signal (+24V, +5V) Common
s —
— 7 IEV CON External simultaneous start signal
DC2AY 8 — [:] ¥ @) |[EMG Emergency stop signal
H———
10 COM Common(CON,EMG)

*1: Available to use NPN or PNP type device.
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(3) Manual pulse generator input/encoder input

Classification Pin No. Internal circuit Signal
Vo 1 — MPG A+ |Manual pulse generator A+ input
L G o
- 1AO— 2 MPG A- |Manual pulse generator A- input
] B — 3 — MPG B+ |Manual pulse generator B+ input
N G &)
—%—o | 4 MPG B- |Manual pulse generator B- input
Open collector type 5 NC No use
voltage
6 NC No use
O~ 1 — E - MPG A+ |Encoder A+ input
Lo 1(y & >
A|j—vcfo (<o m— 2 MPG A- |Encoder A- input
B+©—-— 3 — MPG B+ |Encoder B+ input
oL i[EREES
§ O 4 MPG B- |Encoder B- input
U 5 NC No use
Line driver type
input 6 NC No use
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| 2.4 The Name of Each Part and its Function

XGF-PO1A XGF—P02A XGF—PO3A
X-BUSY X-BUSY X-BUSY }
Y-BUSY Y-BUSY @D
Z-BUSY
OPEN COLLECTOR OPEN COLLECTOR OPEN COLLECTOR
XGF-POZA XGF—ROBA \
— —\ —\ ) —
oo oo oo oo o9
|_ oo o0 oo ao oa
oo oo oo [ -] (-]
oo oo oo ao ca
M oo [-X-] [-X-] Qo o9
o0 oo [X-] oo X
2 1lloo oo oo ao ca
Nl_ oo oo oo [N o0
oo oo oo ao (]
3 soll [l sofl 12 > @
|_ Q0 oo oo ao oa
o0 oo oo [ <] (X}
X oo oo oo [ X< o0
Alloo oo oo ao oo
)|( oo oo oo oo LR
S o0 oo oo ao oa
Q0 oo oo oo (- X ]
|_ oo oo oo oo (- X ]
o0 oo oo [ X<} o0
— — — —
XGF-PO1A j
No. Name Description
@ | Operation indication LED | 1- Operation indication o
P Light-On: during operation of the corresponding axis
P Light-Off: when the corresponding axis stops
2. Error indication
P Light-On: during normal operation
P Blink: error of the corresponding axis
@ | External wiring connector | Connector to connect with drive machine, machine field input, manual pulse
generator etc.
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| 2.5 Connection to XGT Servo System

2.5.1 Connection of Open Collector
The following shows the basic wiring diagram of XGF-PO1A and XGT Servo System XDA-S Series. The
connection between and among XGF-PO2A, XGF-PO3A and XGT Servo System XDA-S Series should

be wired by referring to “2.3.3 External Equipment and Interface Specification”.

SERVO DRIVE

XGT SEHVO SERVO MOTOR
—p» QR XDA-S Series 'y
ACPOWER [ — P O S v
50/60 Hz —»OT w
200V~2
00V~230V r G
—p Ot J:‘
:5v-'-*_'_ _____
E | CN1 I svoNen
- 5 O Pzo | COWLIM/
Manual Pulse Generator 30 &y /PZO PTQLIM
(MPG) CWLIM/
| NTQLIM
5V |
A (= Q AuaRM Bl
5 vd
ov N
GND
PPFIN
1/2W,1.5kQ
194 PFIN
PPRIN
1/2W,1.5kQ
20 PRIN

*Note 1

The external input signal of XGT Servo Drive can be changed by setting the parameter of servo drive. The number allocated in the
wiring diagram shows the case when setting the parameter of servo drive to “Position control setting mode(Ph07-01=27).”

For the details of external input setting of servo drive, refer to “3.8 Input Point Function Setting”

*Note 2

Noting the operation condition of XGF-PO1A may vary on the input signal parameter, refer to the content of “5.4 Input Signal
Parameter”.

*Note 3

The manual pulse generator(MPG) illustrates 5V voltage output type(open collector). If 12V/24V type manual pulse generator(MPG)
is used, the input voltage should be changed from 5V to 12V/24V.
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2.5.2 Connection of Line Driver
The following diagram shows the basic wiring of XGF-PD1A and XGT Servo System XDA-S Series. For
the connection of XGF-PD2A, XGF-PD3A and XGT Servo System XDA-S Series, please refer to “2.3.3

External Equipment and Interface Specification”

SERVO DRIVE

XGT SEHVO SERVO MOTOR
—p» OR XDA-S Series y
ACPOWER| — P> QS v
50/60 Hz —»OT W
200V~230V ) G
t L
XGF-PD1A
r————
|
| DR/INP COM -
[ | |
. | === =
| T- I SVONEN ~
- | HOME +5v PZO | COWLIM/
Manual Pulse Generator | /PZO PTQLIM
MPG | At ol I cwiim/
| NTQLIM
5V | I
A I ) ALARM HUESION© ot
BO |
ovO |
|
| GND
PPFIN
PFIN
PPRIN
PRIN
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Chapter 3 Function

| 3.1 Positioning Control

Positioning Control includes position control, interpolation control, speed control, speed/position switching control,

position/speed switching control.

3.1.1 Position Control
Positioning control from start address (present stop position) to goal address (transfer amount) for the assigned axis.
1) Control by Absolute method (Absolute coordinate)

(1) Positioning control from start address to goal address (the address assigned by positioning data).
(2) Positioning control is carried out based on the address assigned (origin address) by homing.
(3) Transfer direction shall be determined by start address and goal address.

P Start address < Goal address : forward direction positioning

» Start address > Goal address : reverse direction positioning

[ Example ]
>When Start address : 1000, > Goal address : 8000, the transfer amount to forward direction shall be

7000 (7000=8000-1000).

0 1000 8000

T

Transfer amount: 7000

N
"l

L
[

Start address Goal address

[> Software Package setting

ltems of Step _ Control [Operation | Operation Gggl ' Clrcglar Acce./ |Operation Qwell . Clrculalr
B o Coordinate method | pattern | method position | interpolation aux. | M code | dece. | speed time | interpolation
position data : P [pulse] | Point [pulse] No. [pls/s] [ms] | direction
. Position )
Setting 1 Absolute control End Single | 8000 0 0 1 100 0 cw
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e

|

|

i

|

Program 3.1 Indirect Start

[>Program
S SAD 4 DO0000
f
Alveayz 0N
SRD 4 Doo1oo
SRD 4 Doozo0
MD?:D}DD UDIaL DID.D DD?DDIDJ LR 4 1
R-arig -
Error reszet command -axtlstenol
received slae
UD4.DID.5 DD?‘I E:D.1 CLR 4 1
I 11
gz Vemsi
cammand -a:-:tmtenor
received sate
UU4.DP.A DDIIJ2E:D.1 CLR 4 1
I 11
Z-axiz 2 i
command a:-:tlsterror
received slae
w0001 Jo4.00.0 Dooooo.o Dooooo.1
—F | N /1 i/ il .
Floating poink cjn;?r’:;d Fe-aviz in -aviz errar
zetting e operation zhate
UD4.DID.5 DD?‘I DID.D DD?‘IDID.‘I FLT 1
I 171 /1
- okl)n;?:; d Y-awiz in Y-awiE eror
e operation state
LIEI4.DID.A DDIIJ2E=D.D DDEII2DID.‘I FLT P
I 11 171
cozn;‘:;d Z-axiz in Z-awiz ermor
o e aperation state
00005 Jo4.00.0 Doooaa.o Do0oao 15T 4 1
P {1 1/ 1/}
Indiect Start cfn;?r’:;d #-awiz in #-awix emrar
zignal e operation shate
UD4.DID.5 DD?}DID.D DD?}DID.‘I 15T 4 1
f 171 171
- an;?:; 4 -amig in “-awig emor
e operation ztate
LIEI4.D=D.A DDIIJ?/E!DB DDEIIJ2/DID.‘I 15T 4 1
Cozn;:g?d Z-axiz in Z-awiz error
e operation state
EMD

¥-amiz status information

-awiz status information

Z-aviz stabuz information

K-aWis error reset

¥-auiz error reset

Z-aviz emar rezet

#-awiz floating poink

*-awiz floating point

Z-awiz floating point

¥-awiz indirect start

*-auiz indirect start

Z-awiz indirect start

P A control by Absolute method (Absolute coordinate) shall start only in the state that the origin is determined.
P If starting without determining the origin, error 234 will occur.
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2) Control by Incremental method (Relative coordinate)
(1) Positioning control as much as the goal transfer amount from start address.
(2) Transfer direction shall be determined by the sign of transfer amount.

D> Transfer direction (+) or no sign : forward direction (address increase) positioning

D> Transfer direction ( -) : reverse direction (address decrease) positioning

Start Address
v
Reverse < » Forward
-
Transfer direction when transfer amount (-) Transfer direction when transfer amount (+)

[ Example ]
I>When Start address : 5000, [> Goal address : -7000, this will be reverse direction and positioning will be

at the point of —2000.

-2000 0 5000
| I I | | I I | + |
I I I I I I I I I
everse positioning control (transfer amount-
4 R itioni trol (transf t-7000) 4
[7 i
Goal address Start address
D> Software Package Setting
Items of Step . Control |Operation |Operation G(.)?I ) Clrcglar Acce| Operatio D.WGII ) C"CUIaI
B o Coordinatg method attern | method position | interpolation aux. | M code | dece. | nspeed | time |[interpolation
position data ) P [pulse] | Point [pulse] No. [pls/s] [ms] | direction
Setting 1| Absolute F;Z?IIZII End | Single | 8000 0 0 1 100 | o0 cw
[>Program

Same as Program 3.1.
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3.1.2 Interpolation Control
1) 2 axis linear interpolation control
This carries out Linear interpolation control at the start address (present stop position) using the 2 assigned
axis.
There are 3 types of axis combinations available for interpolation control s : X and Y, Xand Z, and Y and Z.
(1) Control by Absolute method (Absolute coordinate)

A) This carries out the linear interpolation by 2 axis from Start address to Goal address (the address assigned
by positioning data).
B) Positioning control is carried out based on the address assigned by homing.
C) Transfer direction shall be determined by Start address and Goal address of each axis.
» Start address < Goal address : forward direction positioning
» Start address > Goal address : reverse direction positioning

Forward (Y
A
Y2 gt --mmmmmmmm e e
Y axis Start address \
transfer amount Goal address

(X1,Y1)\

NG 2 N

(X2, Y2)

Action by X, Y linear interpolation
Reverse

» Forward (X axis)

1
1
i< >
X1 X axis transfer amount X2
 J

Reverse

[ Example ]
I>When Start address (1000, 4000), [>Goal address (10000, 1000), the action is as follows.

(Y axis)

4000 2 -

Start address

Y axis transfer amount
(1000-4000=-3000)

Goal address

1000 ¥+ - -
1
! .
0 N B I N A
1000 5000 10000
v L X axis transfer amount (10000-1000=9000) J
) >
> Software Package Setting
ltems of Step _ Control | Operation|Operation Gggl ' Clrcglar Acce./ | Operatio Qwell . Clrculalr
B o Coordinate method attern | method position | interpolation aux. | M code | dece. | nspeed | time |interpolation
position data : P [pulse] | Point [pulse] No. [pls/s] | [ms] | direction
i Position )
X Setting 1 Absolute control End Single | 10000 0 0 1 100 0 Cw
. Position )
Y Setting 1 Absolute control End Single 1000 0 0 1 100 0 CwW
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As at the linear interpolation start, 2 or 3 axis acts simultaneously , cares should be taken in using.
1) The available operation pattern is End and Go-on, and operation method is Single and Repeat.
If set as Continuous, it shall be processed as Go on.
2) The available auxiliary operation is as follows.
Speed override, Stop, Emergency stop, Skip, Zone output enabled.
3) The command that is not used at the linear interpolation operation is as follows.
Position/Speed switching control, Position override, Continuous operation, Position/Speed override
4) The auxiliary data related to the operation that acts based on the main axis during linear interpolation operation is as follows.
Operation method, operation pattern, Speed limit, Dwell time,
5) The main and subordinate axis shall be determined by the positioning address amount of operation step.
(1) Main axis :  the axis whose positioning address amount of the corresponding operation step number is bigger among X, Y, Z axis.
(2) Subordinate axis : the axis whose positioning address amount of the corresponding operation step number is smaller among X,
Y, Z axis.
; At this time, the speed, acceleration/deceleration time, bias speed of the subordinate axis shall be recalculated.
6 ) The items that acts based on the setting value of each axis are as follows.
; Backlash compensation amount, Software high limit, Software low limit, Zone setting area among the items of parameter

(2) Control by Incremental method (Relative coordinate)
A) Positioning control from start address to the position including goal transfer direction and transfer amount
of each axis.
B) Transfer direction shall be determined by the sign of transfer amount of each axis.
- Transfer amount (+) or no sign : forward direction (address increase) positioning
- Transfer amount ( - ) : reverse direction (address decrease) positioning

Forward(Y axis)
A
Y2 g mmmm e m e e e e e
Y axis Start address \
transfer amount Goal address

(X2, Y2)

(X1,Y1)\

D
1 Action by X, Y linear interpolation
1
Reverse » J » Forward(X axis)
) >
X1 X axis transfer amount X2
\ /
Reverse
[ Example ]
[>When Start address (1000, 4000), > Goal address (9000, -3000), the action is as follows.
(Y axis)
4000 o
Y axis
transfer amount
(=3000) | -
1000 Goal address
~r 1T T T T T T T X
1000 5000 10000
\/ L X axis transfer amount (9000) ‘l
~ gl
[> Software Package Setting
ltems of Step . Control [Operation | Operation Gggl . Clrcglar Acce./ | Operatio Dwell . Clrcula.r
B o Coordinate method attern method position | interpolation aux. | M code | dece. | nspeed | time | interpolation
position data ) P [pulse] | Point [pulse] No. [pls/s] [ms] direction
i Position .
X Setting 1 Absolute control End Single | 10000 0 0 1 100 0 Cw
. Position .
Y Setting 1 Absolute control End Single 1000 0 0 1 100 0 Cw
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2) 3 axis Linear Interpolation Control

This carries out the linear interpolation control from Start address (present stop position) using 3 assigned axis.

(1) Control by Absolute method (Absolute coordinate)

A) This carries out the linear interpolation by 3 axis from Start address to Goal address (the address assigned

by positioning data).

B) Positioning control is carried out based on the address assigned by homing.

C) Transfer direction shall be determined by Start address and Goal address of each axis.
» Start address < Goal address : forward direction positioning
» Start address > Goal address : reverse direction positioning

Forward(Y axis)

k==---
~
~

~
~

Start address
(X1,Y1,21)

Normal (Z axis)

Goal address

N Actionby X, Y, Z
AR Linear interpolation
Y2

Y axis transfer amount

Y1

| X axis transfer amount

Reverse I
< X1

"o Forwarg(x axis)

Reverse y

Reverse

[ Example ]

[>When Start address (2000, 1000, 1000 ), [>Goal address (5000, 5000, 4000), the action is as follows.

Normal (axis 3)

ik b

Forward(axis2)

A Goal address
--- r\/ Positioning address

Axis 2 transfer amount
(6000-1000=5000)

Axis 3 transfer amount Start address
(4000-1000=3000) <-F- l . (Current stop position)
10004 - o1 = = - = | —Y
10003 f - i
Reverse —+———+—+—+—+—+—+—> Forward(axis1)
2000 5000
Axis 1 transfer amount
(5000-2000=3000)
Reverse
Reverse
[> Software Package Setting
ltems of Step ‘ Control |Operation |Operation qul . C|rcg|ar Acce./ |Operation Qwell . C|rcu|ar
B o Coordinate method attern | method position | interpolation aux. | M code | dece. speed time | interpolation
position data ’ P [pulse] | Point [pulse] No. [pls/s] [ms] direction

i Position )
X Setting 1 Absolute control End Single 5000 0 0 1 100 0 Ccw

. Position )
Y Setting 1 Absolute control End Single 6000 0 0 1 100 0 Cw

. Position )
Z Setting 1 absolute control End Single 4000 0 0 1 100 0 Cw
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L

L

Frona [ oer 4 hir 4, w100 ]
I
o Aways oH
| GET 4 hOMCA hi0 200 n
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(2) Control by Incremental method (Relative coordinate)

A) Positioning control from start address to the position including goal transfer direction and transfer amount

of each axis.

B) Transfer direction shall be determined by the sign of transfer amount of each axis.
- Transfer amount (+) or no sign : forward direction (address increase) positioning

- Transfer amount ( - )

: reverse direction (address decrease) positioning.

Forward(Y axis)
A

k==---
~
~

~
~

Start address
(X1,Y1,21)

Normal (Z axis)

Action by X, Y, Z axis

linear interpolation
Y2

Y axis transfer amount

Reverse

Y1

| X axis transfer amount

<
|

o Forwarg(x axis)

Reverse
Reverse y
[ Example ]
>When X transfer amount : 10000, Y transfer amount : 5000, Z transfer amount : 5000, the action is as
follows.
r - -Forward(axis 2)- -~ ------- F~——————— Stop address after positioning
N I} ~ completion
| AN N
| .
! N AR .
| T |
Normal (axis 3) transfer arwourt T E
(5000) ! 50004 \ Axis 2 transfer amount
! (5000)
1
Start address :
(current stop position) :
. T‘ Axis 1 transfer amount (10000) j
Reverse II‘ ] ] I I I I | I I ? I > Forward(axis1)
5000 10000
Reverse
Reverse
[> Software Package Setting
ltems of Step . Control [Operation | Operation Gggl . Clrcglar Acce./ |Operation Dwell . Clrcular
B o Coordinate method attern method position | interpolation aux. | M code | dece. | speed time | interpolation
position data ) P [pulse] | Point [pulse] No. [pls/s] [ms] direction
i Position )
X Setting 1 absolute control End Single | 10000 0 0 1 100 0 Cw
. Position )
Y Setting 1 absolute control End Single 5000 0 0 1 100 0 Cw
. Position )
Z Setting 1 absolute control End Single 5000 0 0 1 100 0 CwW
> Program

The Program is same as Program 3.2.
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3) 2 axis Circular interpolation control

P 2 axis circular interpolation control begins the interpolation operation to the traveling direction of each axis
using 2 motors.

P There are 2 kinds of auxiliary point used in circular interpolation : Middle point method that passes the
assigned position and Center Point method that acts as an circle using the assigned position as a center
position.

P The available axis combination for circular interpolation control are 3 types : Xand Y, Xand Z, Y and Z.

(1) Circular interpolation control by Middle point assigned method
1) Control by Absolute method (Absolute coordinate)

(A) This carries out Circular interpolation from Start address to Goal address through the assigned
middle point address.

(B) The circle is made around the crossing point created by vertical bisection of Start address and
Middle point address or Middle point address and Goal address.

Middle point address
(Circle address) Operation by circular interpolation
[ O-=% <« Goal address

(Positioning address)

Normal

Start address

Center point of circle
(Present stop position) « P

Reverse <

» Normal
V\

Origin

v
Reverse

(C) Circular interpolation control can not be used with control unit “Degree”.

(D) Transfer direction shall be determined automatically by the assigned goal position and the setting of
circular interpolation auxiliary point.

[ Example ]

>When X current position : 0, X goal position : 13000, Y current position : 0, Y goal position : 9000, the action

is as follows in case that X auxiliary point :10000, Y auxiliary point :7500, main axis :X, subordinate axis :Y.
[> Software Package Setting

<Operation Data>

Items of Step ) Control |Operation |Operatior| G(.)?l ) Clrcglar Acce./ |Operation D.WEH ) C|rcu|ar
B no Coordinate method attern | method position | interpolation aux. | M code | dece. | speed time | interpolation
position data ' P [pulse] | Point [pulse] No. [pls/s] [ms] direction
XSetting | 1 |Absolute F:;(’;'t“rz:‘ End | Single | 13000 10000 0 1 100 0 cw
Y Setting 1| Absolute Z‘;i':'r‘;? End | Single | 9000 7500 0 1 100 0 cw
<Command window>
. . . . Step 1 .
Circular interpolation operation - - Execution
P P Subordinate axis Y
<Parameter>
Common parameter Circular interpolation method | 0 : Middle point
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[>Program
Fooope [ eeT 4 hot4a M0100 23
O] Always OR
[ GET 4 ho1 A mMO200 21
MD?:D}DD UD?.DID.D UD?.DID 2 CLR 1 0 1
Errar Hoawis H-axis Error
Canceled Command Found
Received
11
UD4.DID.5 UD‘4.DID 7 CLR 1 1 1
k 1 F
-anis -axis Error
Command Found
Received
MDDDIU1 UDIALDID.D UD‘4.DID1 UDI4.DID.2 FLT 1 0
Pl 1t 17k 1.7t
Floating H-axis H-axis H-axis Error
original Command Daring Found
Y Setting Received Cperation
o4 EIIEI & UEI‘P-‘l EIIEI B UEII4 EIIEI T FLT 4 ]
I 1k 1.7t
M-axis M-axis “f-axis Error
Command Dwring Found
Received Operation
mMOoooonz uoa.o00.0 o400 o4 006 o4.00.2 o4 oo 7 mMo1002 mozooz
P i} 1.} 1.} 1.} 1.1 i} |
Circular H-axis H-axis Y-axis H-axis Error Y-axis Error  R-axis Origin Yeaxis Origin
Interpaolation Command Dwring During Found Found Setting Setting
Start Received Operation Operation Status Status
44
Py (=13 B o Doooot 3
o
Circular
Interpolation
Operation
Step
EMD
64

Program 3.3 Circular interpolation start

¥-axis Present Status

“-axis Present Status

H-axis Error Cancled

Y-axis Error Canceled

H-axis Floating Original
Setting

“-axis Floating Original
Setting

Hiv-axis Circular
Interpolation Operation

As at Circular interpolationstart, 2 axis act simultaneously, cares should be taken.
1) The available operation pattern is End, Go-on and the operation method is Single, Repeat.
If set as Continuous, it shall be processed “Go-on”.
2) The available auxiliary operation is as follows.
Speed override, Stop, Emergency stop, Zone output enabled.
3) The command that is not used at the circular interpolation operation is as follows.
; Position/Speed switching control, Position override, Continuous operation, Position/Speed override
4) The auxiliary data related to the operation that acts based on the main axis during circular interpolation operation is as follows.
; Operation method, operation pattern, Speed limit, Dwell time,
5 ) the items that acts based on the setting value of each axis are as follows.
; Backlash compensation amount, Software high limit, Software low limit, Zone setting area among the items of parameter
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2) Control by Incremental method (Relative coordinate)

(A) This carries out the circular interpolation from Start address to Goal address through the assigned
middle point address.

(B) The circle is made around the crossing point created by dividing the Middle point address calculated by
transfer amount from Start address to Middle point address and Goal address calculated by transfer
amount from Middle point address to Goal address into two vertically.

Transfer amount to
Middle point

Forward

Operation by circular interpolation

Middle point address

! Start address

i@nter point of circle
|

k’/ Goal address

I Transfer amount to Goal
| address
|

Reverse

}

Reverse

- Transfer amount to
| Middle point

> Forward

>
-

! Transfer amount to Goal address

(C) Circular interpolation control can not be used with control unit “Degree”.
(D) Transfer direction shall be determined automatically by the assigned goal position and the setting of
circular interpolation auxiliary point.

[ Example ]

>When X current position: 0, goal position : 13000, Y current position : 0, Y goal position : 9000, the action is
as follows in case that X aux. point :10000, Y aux. point: 7500, rotation direction: CW, main axis: X,

subordinate axis: Y.

I> Software Package Setting

<Operation Data>

ltems of Step . Control |Operation | Operation Gggl . Clrcglar Acce./ | Operation Qwell . Clrcular
B o Coordinate method attern | method position | interpolation aux. | M code | dece. speed time | interpolation
position data ’ P [pulse] | Point [pulse] No. [pls/s] | [ms] direction

i . Position .
X Setting 1 Relative control End Single | 13000 10000 0 1 100 0 CW

. . Position .
Y Setting 1 | Relative | ' “ "' End Single | 9000 7500 0 1 100 0 cw

<Command Window>
The Program is same as Program 3.3.
: . . . Step 1 :
Circular interpolation operation . - Execution
P P Subordinate axis Y

<Parameter>

Common parameter

Circular interpolation method 0 : Middle point
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(2) Circular interpolation control by Center point assigned method
This is the Circular interpolation control to assign the Goal address of circular interpolation and the center
point of circle.

1) Control by Absolute method (Absolute coordinate)

(A) This carries out the circular interpolation to Goal address by the circle whose radius is the distance
from Start address to the assigned Middle point address.

Forward

N Operation by circular interpolation

Goal address

Radius
Center point of circle

Reverse < > Forward

v

Reverse

(B) If Goal address equals to the Start address, the positioning for the circle whose radius is from Start
address to the center point of circle shall be done.

Forward
A

Start address = Goal address

Center point of circle

Reverse 5 Forward
< >

v
Reverse

(C) Circular interpolation control can not be used with control unit “Degree”.
(D) Transfer direction shall be determined to setting direction (CW/CCW) by S/W package and Program.
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[ Example ]

>When X current position : 0, goal position : 0, Y current position : 0, Y goal position : 0, the action is as

follows in case that X aux. point :1000, Y aux. point : 1000, rotation direction :CW, main axis :X, subordinate
axis :Y.

> Software Package Setting

<Operation Data>

ltems of Step _ Control | Operation| Operation Gt_)gl _ Clrcglar Acce./ | Operation Dwell _ Clrcula_r
B o Coordinate method attern | method position | interpolation aux. | M code | dece. speed time | interpolation
position data : P [pulse] | Point [pulse] No. [pls/s] [ms] direction
. Position )
X Setting 1 Absolute control End Single 0 1000 0 1 100 0 Cw
. Position .
Y Setting 1 Absolute control End Single 0 1000 0 1 100 0 Cw

<Command Window>

The Program is same as Program 3.3.

Circular interpolation operation S.tep - ! Execution
Subordinate axis Y
<Parameter>
Common parameter Circular interpolation method | 1 : Center point

D> Circular interpolation operation pattern

Y axis
r

(1000, 1000)
1000

» X axis
0 1000
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2) Control by Incremental method (Relative coordinate)

(A) This carries out the Circular interpolation to Goal address by the circle whose radius is the distance from

Start address to the assigned Middle point address.

Forward
N Operation by circular interpolation

Goal address

Radius . .
Center point of circle

Reverse <

v

Reverse

> Forward

(B) If transfer amount is “0”, the positioning of the circle whose radius is from Start address to the Middle

point address of the circle shall be done.

Forward
A

Center point of circle

Reverse

Start address = Goal address

v

Reverse

» Forward

(C) The circular interpolation control can not be used with control unit “Degree”.
(D) Transfer direction shall be determined to the setting direction (CW/CCW) by S/W package and Program.

[ Example ]

>When X goal position : 2000, Y goal position : 0, the action is as follows in case that X aux. point :1000, Y

aux. point: 0, rotation direction :CW, main axis :X, subordinate : Y.
> Software Package Setting

<Operation Data>

ltems of Step ' Control | Operation|Operation Gggl . Clrcglar Acce./ |Operation Qwell . Clrcular
B o Coordinate method attern | method position | interpolation aux. | M code | dece. | speed time | interpolation
position data : P [pulse] | Point [pulse] No. [pls/s] [ms] direction
i . Position )
X Setting 1 Relative control End Single 2000 1000 0 1 100 0 Cw
. . Position )
Y Setting 1 Relative control End Single 0 0 0 1 100 0 Cw
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<Command Window>

. . . . Step 1 .
Circular interpolation operation . - Execution
P P Subordinate axis Y
The Program is same as Program 3.3.
<Parameter>
Common parameter Circular interpolation method 1: Center point
D> Circular interpolation operation pattern
Y axis
A
1 time start 2 time start
1000
(1000, 0 ) (3000, 0 )
0 L L
) 0 2000 000 X axis
v
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3.1.3 Speed Control (Equal Speed Operation)

P This controls the speed by the setting speed until deceleration stop command is entered after execution by
positioning start.
(If the operation stops by deceleration stop command, it becomes “origin unsettled state” and thus it is not
possible to use the position control mode of absolute coordinate method until homing setting or floating
origin setting.)
P Speed control contains 2 types of start : Forward direction start and Reverse direction start.
> Forward direction : when position address is positive number (+) (“0” included)
> Reverse direction : when position address is negative number (-)
P In case of using as speed control, the following items of positioning data does not affect.

Items of Position | Step |coordi| Control (Operation |Operation G(.)?l . Clrcglar Acce/ | Operation Qwell . Clrculalr
no. [BREIN method [EGCHMIBE T position | interpolation aux. | M code | dece. | speed time | interpolation
Data ) [pulse] Point [pulse] No. [pls/s] [ms] direction
Items that does not affect t 1 1

» In case of using M code, please use only “With” mode.
(If using “After” mode, M code “ON” signal does not output.)

» When using the current position during operation, it is required to set “Position during Equal speed
operation” from “Extended parameter” of S/W Package as “Indication”.
(This can be used only in the state that the origin is determined.)

» Operation Timing

Speed
A

Setting speed |-------------

Dwell time

" Time

Start
Command

In operation

It does not “ON”

1 S

é even if stop
Positioning end signal )
n E
“: H
Deceleration stop command : :
[ Example ]
[> Software Package Setting
Direction | Step | Coord| Control |Operation|Operation Gggl . Clrcglar Acc/ |\ SECEIED Dwell lClrcuIa.r
) no. | inate | method | pattern | method position | interpolation aux. | M code | dece. speed time | interpolation
Setting ) [pulse] Point [pulse] No. [pls/s] [ms] direction
Absol | Speed .
Forward 1 ute control Go-on | Single 100 0 1 1 1000 0 Cw
Absol | Speed
Reverse 2 ute control End Repeat -100 0 2 1 2000 0 Ccw
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[>Program
AR GET 4 ha1as MaTo0 E
| {
0] Always OM
MDDDIDD UDI4 DID o UDI4 DID ? CLR 4 ) 1 L
Pt 1 T 1T
Error H-axis H-axis Error
Canceled Command Found
Received
1]
MDDF'DIm UD?.DID.D UDI4 DID.1 UD?.DF.E LT 4 0 L
Floating H-axis H-axis Heanis Error
Criginal Command During Found
16 Setting Received Cpetation
Moooond uo4.00.0 u04.00.1 uo4.00.2
ol ' v Vi NS 4 0 pooooz ||
Step H-axis H-axis H-axis Ermor ew
Change Command During Found COperation
25 Setting Received Cpetation Step
Maoo0ns uo4.00.0 u04.00.1 uo4.00.2
ol ' v Vi 15T 4 0 poooog | |
H-axis H-axis H-axis H-axis Errar Cperation
Indirect Start ~ Command During Found Step
Received Cpetation
34
MEIE}IDEIIEIE UEII4.EIID.EI UEII4 EIIEI.W TP 4 ) DOo0003 L
I 1 I 1 I
Heanis H-axis Aanis Inclination of
Decelerated  Command During Decelerated
Stop Received Cpetation stop
45
EMD
. 54]

Program 3.4 Speed Control
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3.1.4 Speed/Position Switching Control
P The setting axis by positioning start carries out the speed control and is switched from speed control to
position control when speed/position switching signal is entered to the positioning module inside or outside,
and then carries out the positioning as much as goal transfer amount.
» With Speed/Position switching control, it is available to operate to the forward direction and reverse direction.

Direction | Step | Coord| Control |Operation/Operation qul . Clrcglar Acc./ Operation D,W9” . Clrcle.

) no. | inate | method attern | method position | interpolation aux. | M code dec.no speed time | interpolation
Setting ' P [pulse] | Point [pulse] "7 | [pls/s] | [ms] | direction
Forward 1 Rsleatl Speed Go-on | Single 1000 0 1 1 1000 100 cw

Relati
Reverse 2 ve speed End Repeat | -1000 0 2 1 2000 100 Cw

The item that does not affect —f

I> Direction of Speed/Position switching control (forward/reverse) shall be determined by the sign of position
address.
(In this case, all is processed by Absolute method regardless of Absolute/Relative method.)
*1 (forward direction) : when position address is positive (+)
*2 (reverse direction) : when position address is negative (-)
» According to the selection of position indication (“indication”/’no indication”) from “Position Indication
during Equal speed operation” of Extended parameter, the current position shall be indicated differently.
Position indication “indication” : When switching to position control in the state that the origin is determined
at speed control and the current position is indicated, it operates from “0”
to Goal position.
Position indication “no indication” : When switching to position control in the state that the origin is not
determined at speed control and the current position is indicated as
“0”, it operates from “0” to Goal position.

» Operation Timing

Acceleration section
'

Speed i '
' ' Speed  Position
1 i control i control

Setting speed Assigned transfer amount

_| Dwell time
; ' > Time
! On E E
A 1 !
Start command ) :
: On E 1
A ]
In Operation —— : ‘.—
E E On E
' 'y !
Speed/Position switching signal : Ly !
(External input signal) ! '
; o)
! A
Speed/Position switching signal v

(Internal command)

[>Program

Program is same as Program 3.4.
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3.1.5 Position/Speed Switching Control

P The setting axis by positioning start carries out the position control and is switched from position control to
speed control when position/speed switching signal is entered to the positioning module inside, and then it
stops by deceleration stop or SKIP operation or continues next operation.

P Position/Speed switching control can be operated to the forward direction and reverse direction.

Direction | Step . Control (Operation| Operation G??I . Clrcglar Acc./ Operation D.W€” . Clrde.
. o Coordinate method attern | method position | interpolation aux. | M code dec. no speed time | interpolation
Setting ’ P [pulse] | Point [pulse] | [plsts] [ms] direction
Forward 1 Absolute | Speed | Go-on Single 10000 0 1 1 500 100 CW
Reverse 2 Absolute | Speed End Repeat -10000 0 2 1 600 200 Cw
The items that does t t t 4

not affect

[>The direction of Position/Speed switching control (forward/reverse) shall be determined by the sign of
position address.
*1 (forward direction) : when position address is positive(+)

*2 (reverse direction) : when position address is negative(-)

» Operation Timing

Speed

A
Setting speed

Acceleration section

! Position Speed

1 control

control

Dwell time

>

>

Start command

In Operation

Internal Position/Speed
switching signal

Deceleration stop command

Time
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[>Program
FOOo9g
f [ GET ¢ o LI £ I— ¥-avis Present Status
0] Always OM
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B
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18 Setting Received Cperation
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Indirect Start  Command Curing Found Step
Received Operation
25
MDDDID? UD‘Al.DID.D UD‘Al.DIDJ UD‘Al.DID.E PTY 4 0 L
Pt 1 T 1 T {41 1
Fosition and Hoavis Hoavis H-awis Error . "
’ ¥-avis Position and
Speed Comrand During Found
Change Received COperation B
Control
3
MD?:DIDIB UD‘Al.DID.D UD‘Al.DIDJ TP 4 0 Doo003 L
I 1T 1T L
A-axis A-axis A-axis Inclination af
Decelerated  Command Daring Decelerated | ¥-axis Decelerated Stop
Stop Received Cperation stop
44
EMD
&8

Program 3.5 Position/Speed Switching Control
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| 3.2 Operation Mode

» Operation mode describes various configuration for how to operate the positioning data using several operation
step no. and how to determine the speed of position data.
P Operation mode types are as follows.

Control Operation Operation Others
method pattern method
End Single
End Repeat
Position Go-on Single
control Go-on Repeat
Continuous Single m Linear/Circular interpolation function is not used.
Continuous Repeat m Linear/Circular interpolation function is not used.
End Single m Linear/Circular interpolation function is not used.
Speed control Go-on Single |
Continuous Repeat = Not available

» Operation mode shall be set from PLC Program or Operation data of Software Package.

» Operation data can be set up to 400 from operation step no. 1 ~ 400 at each axis.

Goal Circular Operation | Dwell Circle
Type of Step . Control |Operatior)Operation " interpolation M Acc./ P . . .
; no Coordinate method attern | method position aux. Point code |dec.no speed time | interpolation
Operation data ' P [pulse] [pmse] | [plsis] | [ms] | direction
21474836
Setting ! Absolute | Position End Single 48 -2147483648 0 ! 0 0
= | relative | speed | 99" | repeat ~ - - - N - cw.eew
range/Type 400 P conti. P 2147483647 | 65535 4 1000000 | 50000
21474836
47

P With one time start command, positioning operation method by one operation step positioning data and
positioning operation method by several operation step in order shall be determined by operation mode of each
positioning data set by the operator.
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3.2.1 End Operation (Single)

1) With one time start command, the positioning to the goal position is executed and the positioning shall be
completed at the same time as the dwell time proceeds.

2) The positioning completion of this operation mode can be used as operation mode of last positioning data of
Go-on operation mode and Continuous operation mode.

3) Operation direction shall be determined by position address.

4) Operation action is trapezoid type operation that has acceleration, constant, deceleration section according to
the setting speed and position data but the operation pattern according to the setting value is as follows.
a) Forward operation pattern

Speed
Dwell time
» Time
On
Start command on
A
In Operation ‘ﬂ—
P On
In acceleration
On
In constant speed on \
In deceleration
On
A
In dwell Y
On
N
Positioning completion
b) Abnormal operation pattern
When operation speed is set as “higher” than position When operation speed is set as same as bias speed
transfer amount
Speed Speed
well tim . Dwell time‘
Time Bias speed g Time
Start command ?H;I Start command ?u;!
A A
In Operation on In Operation
. In acceleration
In acceleration
On
| tant ’ In constant speed
n constant spee: On
In deceleration In deceleration
On On
Dwell time - Dwell time | ——————
on Oon
Positioning completion Positioning completion
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[ Example ]

[> Operation pattern

Speed

Operation mode : End

Operation step no. : 1

Operation mode : End
Operation step no. : 2

Operation mode : End

Operation step no. : 3

Operation mode : En
Operation step no. : 4 Ti

\ / \ ime
00 . au . |
i N i '
Start command N N N 1
on e Ve e :
In Operation
[> Software Package Setting
Step . Control | Operation | Operation Gggl ) Clrcglar Acc./ Operation D.WEH . CerIe.
Coordinate position interpolation aux. | M code speed time | interpolation
no. method pattern method . dec. no. L
[pulse] point [pulse] [pls/s] [ms] direction
1 Absolute Position End Single 10000 0 0 1 1000 0 cw
2 Absolute Position End Single 20000 0 0 1 500 0 Ccw
3 Absolute Position End Single 30000 0 0 1 1000 0 cw
4 Absolute Position End Single 40000 0 0 1 500 0 cw
> Program
FOooag
f el ¢ it LI e I— W-ais Present Status
0| Always OM
moupolun uu?.ulo.u uu?.ulu.z S i 5 ; l—
Errar H-axis H-axis Error “-awis Errar Cancelad
Canceled Caommand Found
B Received
moupolua uu?.ulo.u UD?)D:D'1 UD?,'P:M Tl f 5 l—
H-axis H-axis H-axis W-axis Error Heawis Origin Return
Origin-return — Command During Found Command
15 Received Operation
muupulus Un?.uln.n UD?}’DIM UD?}PIM & i 5 ST l—
Hoawis Heanis Hoaxis H-axis Error Cperation s-axls Indirect Start
Indirect Stat Command During Found Step
Received Operation
25
EMND
a5

Program 3.6 End Operation
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3.2.2 End Operation (Repeat)

1) With one time start command [APM_IST: rising edge 1], the positioning to the goal position is executed and the
positioning shall be completed at the same time as the dwell time proceeds.

2) The operation type of Repeat operation mode is same as that of Single operation but the different thing is to
determine next operation by operation step no. assigned by repeat step no. change command after positioning
completion of Repeat operation mode.

3) Therefore, if Repeat step no. change command was not executed, the step no.“1” shall be assigned after
positioning completion of Repeat operation mode and operated at next Start command. Thus, this operation
can be used for the structure that several operation steps are repeated.

4) In case that operation step is set as the value except “0” (1~400) for Indirect Start, the positioning operation
shall be done with the setting step no. regardless of the current operation step no. But, if the step no. is set as
“0”, the positioning operation shall be done with the current step no. changed by Repeat operation mode.

5) Operation direction shall be determined by position address.

6) Repeat operation step no. change command is available to execute during operation.

[ Example 1 ] When operating only by Start Command [when setting the step no. as “0” by indirect start]

[> Operation Pattern
Speed

As operation step no.
has not changed after
repeat operation, it

operates step no.”1”
again.

Operation mode : End (repeat)

Operation mode : End (single) Operation mode : End (single)

Operation mode : End (repeat)

/0peration step no. : 2 \ Time

' On

Operation step no. : 1

Operation step no. : 1

Operation step no. : 2

Start command ]

In Operation

D> Software Package Setting

No. of ) ) Goal Circular Acc./ | Operation | Dwell Circle

Step ) Control | Operation| Operation " ) . i ) )
program start no Coordinate method attern | method position | interpolation aux. | M code | dec. speed time |interpolation

command ) P [pulse] point [pulse] no. [pls/s] [ms] direction

1,3 1 Absolute | Position End Single 10000 0 0 1 1000 0 Ccw

2,4 2 Absolute | Position End Repeat 20000 0 0 1 500 0 Ccw

3 Absolute | Position End Single 30000 0 0 1 2000 0 Cw

4 Absolute | Position End Repeat 40000 0 0 1 3000 0 Cw

Operation step 3, 4 does not start.

[>Program

Program is same as Program 3.6.

3-24



Chapter 3 Function

[ Example 2 ] When operating by Start command and Repeat operation step no. assignment [when setting

the step no. as “0” by indirect start]

> Operation Pattern

assignment

Start command

In Operation

Speed

Operation mode : End (single)

Repeat operation step no.
assignment : 3

Operation mode : End (repeat)

Operation mode :

Operation mode : End (repeat)

If continued to operate by start
command, it operates operation
step no. 3=>4 repeatedly.

_Time)

End (single)
Operation step no. : 1 Operation step no. : 2 Operation step no. : 3 Operation step no. : 4

1 i 1 1 1 1 1
T | Ny Ny |

i 1 ' ' ' ' '

\ i 1 \ 1 \ 1

' On | ' ' ' ' '

A

Repeat operation step no.

> Software Package Setting

No. of ) . Goal Circular Operation | Dwell Circle
Step ) Control | Operation | Operation - . . Acc./ . . .
program start Coordinate position | interpolation aux. | M code speed time | interpolation
no. method | pattern method ) dec no. .
command [pulse] point[pulse] [pls/s] [ms] direction
1 1 Absolute | Position End Single 10000 0 0 1 1000 0 Cw
2 2 Absolute | Position End Repeat 20000 0 0 1 500 0 Cw
The change of the number by Repeat operation step no. assignment []
3 3 | Absolute | Position End Single 30000 0 0 1 1000 0 Ccw
4 4 Absolute | Position End Repeat | 40000 0 0 1 500 0 Ccw
[>Program
FoO099
f EEll ¢ o poine & I— H-axis Present Status
0| Ahvays ON
Monaoa UD4.00.0 Uo4.00.2 oI i § ; l-
Pr 1T 1
Errar H-axis H-axis Error “awis Errar Cancaled
Canceled Caommand Found
Received
f
mnupnlus Uu?.nlu.u Uu?.ulm Uu?.nlu.z Tk i § l-
H-axis X-axis H-axis W-axis Errar Heawis Origin Return
Otigin-return — Comrmand Duting Found Cornmand
18 Receivad Cperation
M00005 1U04.00.0 1UD4.00.1 U04.00.2
Y Ny ] /] 15T 4 0 DO00D |
}(—ast ¥-axis X—a?us H-axis Errar Operation seaxis Indirect Start
Indirect Start Command Ciuring Found Step
Receivad Cperation
25
MOn0g UD4.00.0 104.00.1 U04.00.2 =05 i § SHRInE l-
Fr 1 T {./} {71 .
Repeated W-anis H-anis W-axis Errar Pl H-axis Repeated Step
Step Cammand Caring Found Operation | Change
5 Change Receivad Cperation Step
END
45

Program 3.7 End Operation (Repeat Operation Step Number Change)
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3.2.3 Go-on Operation

1) With one time Start command, the positioning to the goal position of operation step is executed and the
positioning shall be completed at the same time as dwell time proceeds and without additional start command,

the positioning of operation step for (current operation step no. +1) shall be done.
2) Go-on operation mode is available to execute several operation step in order.
3) Operation direction shall be determined by position address.

[ Example ]

[> Operation Pattern

Speed

Start operation step no. : 1

Dwell time Dwell time

Operation mode :
Go-on

Operation mode :
End

Operation mode :
Go-on

Operation step no. : 2

Operation step no. : 1 Operation step no. : 3

Operation mode :
End .
Operation step no. : 4 Time

On

Start command

On

In Operation

[> Software Package Setting

) . Goal Circular Operation | Dwell Circle
No. of program | Step ) Control | Operation | Operation " . . Acc./ i . .
Coordinate position | interpolation aux. | M code speed time | interpolation

start command | no. method pattern method : dec no. L
[pulse] point[pulse] [pls/s] [ms] direction

1 Absolute | Position Go-on Single 10000 0 0 1 1000 0 cw

1 2 | Absolute | Position Go-on Single 20000 0 0 1 500 0 cw

3 | Absolute | Position End Single 30000 0 0 1 800 0 Ccw

2 4 | Absolute | Position End Single 40000 0 0 1 500 0 Ccw

[>Program

Program is same as Program 3.6.
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3.2.4 Continuous Operation

1) With one time Start command, the positioning for operation step set by continuous operation mode is
executed to the goal position without stop and the positioning shall be completed at the same time as dwell
time proceeds.

2) If you want to operate with the position and speed of next step before the operation step that is active
currently reaches the goal position, the operation by Next Move continuous operation command is available.

3) With Next Move continuous operation command, the operation in the acceleration, constant speed,
deceleration section of Continuous operation is available.

4) Operation direction shall be determined by position address.

[ Example ]

[> Operation Pattern

Speed

Operation mode :
Operation step no. :

d (repeat)

Operation mode : Continuous

Operation step no. : 1 Ti mf
A E On E
Start command
A
In Operation L
[> Software Package Setting
No. of program | Step . Control | Operation | Operation G(.)?I . Clrcglar Acc./ Operation D.W9" . Clrcle'
Coordinate position | interpolation aux. | M code speed time | interpolation
start command | no. method pattern method ) dec no. S
[pulse] point[pulse] [pls/s] [ms] direction
1 | Absolute | Position | Continuous | Single 10000 0 0 1 500 0 Cw
1
2 | Absolute | Position End Repeat 20000 0 0 1 1000 0 cw

[>Program

Program is same as Program 3.6.
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| 3.3 Positioning Start

» When the operation stops during position control action by stop cause, the positioning is carried out at the
stopped position address value by starting again.

» There are 8 kinds of start : 1) General start command, 2) Simultaneous start command, 3) Synchronous start
command, 4) Linear interpolation start command, 5) Circular interpolation start command, 6) Homing start
command, 7) Jog start command, 8) Inching start command.

» When you carries out the Start, the signal in operation should be “OFF”.

3.3.1 General Start
1) Program Start
XGT has Indirect start (IST) and Direct start (DST) and the start by Refresh area bit (Uxx.01.0, Uxx.01.5,
Uxx.01.A).

2) Start by External Input Signal
(1) External command
A) If setting the external start of extended parameter as “ENABLED” and the command selection as
“START”, the positioning operation data starts according to the current operation step no. whenever
the external input signal is “ON”.
B) If setting the external start of extended parameter as “ENABLED” and the command selection as “JOG”,
the Jog high speed operation (forward rotation) is carried out while the external input is “ON”.
(2) External auxiliary command
If setting the external start of extended parameter as “ENABLED” and the command selection as "JOG” ,
the Jog high speed operation (reverse rotation) is carried out while the external auxiliary command input is
“ON”.

3.3.2 Synchronous Start

1) It carries out the synchronous start operation for 2 axis, 3 axis positioning operation data by internal synchronous
start command according to the axis information and the setting step.

In this case, the external synchronous start of extended parameter should be set as “DISABLED”.

2) If stop command is entered during synchronous start operation, reduce the speed and stop the corresponding
axis and if the internal synchronous start command is entered again, the positioning operation is carried out
according to Relative coordinate or Absolute coordinate in case that the synchronous start setting step no. is
the current operation step no.

3) It carries out the synchronous start operation for 2 axis, 3 axis positioning operation data by external input
signal according to the axis information and the setting step.

4) Set the external synchronous start of the corresponding axis for the synchronous start of extended parameter
as “ENABLED” and execute the internal synchronous start command first. Then it shall be “the state in
operation” and if the external synchronous start input signal is “ON”, it starts synchronously for the positioning
operation.
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3.3.3 Synchronous Start

1)

2)

Synchronous start by Position

(1) Synchronous Start by Position (SSP) command is carried out only in case that the main axis is in the origin
determination state.

(2) SSP command starts by the synchronization of the subordinate axis according to the current position of the
main axis.

(3) SSP carries out the SSP command at the subordinate axis.

Thus, if setting the command axis and the main axis equally, Error 347 will occur.

(4) If SSP command is executed, it becomes the state in operation and the actual operation is carried out at the
subordinate axis where the current position of the main axis is the setting position of the position
synchronous start.

(5) With position start, the operation step no. of subordinate axis shall be determined by setting the start step
no. of the main axis.

(6) In case of cancellation after executing the SSP command at the subordinate axis, if you execute the stop

command, the SSP command shall be released.

Synchronous start by Speed

(1) Synchronous Start by Speed (SSS) command starts to operate by the speed synchronization of the
subordinate axis when the main axis starts according to the Synchronous Start by Speed rate.

(2) Even if the subordinate axis is set as position control mode, the start and the stop repeats at the same time
with the operation of main axis. The rotation direction of the subordinate axis is the same as the rotation
direction of the main axis.

(3) If SSS command is executed at the subordinate axis, it becomes the state in operation and maintains the
state in SSS operation until the SSS command is released by stop command.

(4) When setting the Synchronous start by speed rate, the main axis rate 2the subordinate axis rate. If not,

error 356 will occur.

Subordinate axis rate

Synchronous start by speed rate =

Main axis rate

(5) If the speed synchronization command is executed in the state that M code is “ON”, Error 353 will occur.
Thus, release the M code before using.
(6) The setting of main axis is available for X, Y, Z axis, Encoder setting.

(7) For speed synchronization by encoder input, please refer to Article 3.7.2 Encoder Operation pulse input..

3-29



Chapter 3 Function

3.3.4 Linear Interpolation Start
1) 2 axis Linear Interpolation Control

(1) This function exists only for 2 axis or 3 axis positioning module and means the command to operate the 2
axis transfer path to be linear.

(2) As 2 axis act synchronously at the 2 axis linear interpolation start, cares should be taken in using.

(3) When 2 axis linear interpolation start command is executed, it is divided into the main axis and the
subordinate axis by the positioning transfer amount of 2 axis (X-Y, Y-Z, X-2).

; The speed data of the subordinate axis is processed as the following operation formula.

Main axis speed x Main axis distance
Subordinate axis speed =

Main axis distance

> Terminology Definition

Main axis : the axis that has a large positioning transfer amount of the corresponding operation step no. from 2
axis (X-Y, Y-Z, X-2).
Subordinate axis : the axis that has a small positioning transfer amount of the corresponding operation step no.
from 2 axis (X-Y, Y-Z, X-Z).
; In this case, the speed, acceleration/deceleration time, bias speed of the subordinate axis shall be
re-calculated.

(4) The available operation mode is limited as End operation, Go-on operation.
(5) The operation speed of the subordinate axis during 2 axis linear interpolation operation is not indicated.

2) 3 axis Linear Interpolation Control

(1) This function exists only for 3 axis positioning module and means the command to operate the 3 axis
transfer path to be linear.

(2) As 3 axis (X-Y-Z) act synchronously at the 3 axis linear interpolation start, cares should be taken in using.

(3) The available operation mode is limited as End operation, Go-on operation.

(4) The operation speed of subordinate axis during the 3 axis linear interpolation operation is not indicated.

(5) For 3 axis linear interpolation operation, if the axis information is set as “X, Y, Z” and the command axis

selected from 3 axis executes the linear interpolation command, 3 axis will carry out the linear interpolation

operation synchronously. In this case, the 3 axis operation step no. that carries out the interpolation operation

shall be the same step no. for interpolation operation.

(6) The division of the main axis and the subordinate axis is the same as the case of 2 axis linear interpolation
operation.
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3.3.5 Circular interpolation Start
P This function exists only for 2 or 3 axis positioning module and means the command to operate the 2 axis
transfer path to be circular.
» As 2 axis (X-Y, Y-Z, X-Z) act synchronously at the 2 axis circular interpolation start, cares should be taken in
using.
P The circular interpolation operation has 2 types of interpolation method : the method by center point and the
method by Middle point and it is required to set the circular interpolation method in advance from common

parameter. (S/W Package or PLC program)

Parameter items Parameter content Setting content
Common parameter | Circular interpolation method 0: middle point, 1: center point

1) Circular Interpolation by Center point
(1) For the circular interpolation operation by the center point, cares should be taken in setting the circular
interpolation auxiliary data (center point).
(2) The case that the setting value of circular interpolation aux. point is used as actual radius for operation is
shown as below.

(This is the case that one of 2 axis circular interpolation aux. point is set as “0”.)

>When X axis goal position : 0.0umm, Y axis goal position : 0.0um, the action of the case that X axis center
point : -10000.0um, Y center point :0.0um, rotation direction :CW, main axis :X, subordinate axis :Y axis is
as follows.

[> Software Package Setting

<Operation Data>

Items of Step |Coordin| Control [Operation|Operation| G(.J?I ) CII'CU|8!' Acc/ | Operation D.WGH ) Clrcula.r
" position interpolation Mcode | Dec speed time | interpolation

Position data no. ate method | pattern | method . L
[um] aux. Pointfum] no. [mm/m] [ms] direction

X Setting 1 Relative| Position End Single 0 -10000.0 0 1 100.00 0 CW

Y Setting 1 |Relative| Position End Single 0 0.0 0 1 100.00 0 cw

<Command Window>
. . . . Step 1 .
Circular interpolation operation . - - Execution
P P Subordinate axis | Y axis

<Operation Pattern>

Normal Y axis
A

10mm
——>

Start position (0, 0) = Goal position (0, 0)

< A > X axis
Reverse Center point Normal

v
Reverse
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(3) The case that the setting value of circular interpolation aux. point is not used as actual radius for operation

is shown as below.

>When X goal position : 0.0um, Y axis goal position : 0.0um, the action of the case that X axis aux. point :
-10000.0um, Y aux. point :10000.0um, rotation direction :CW, main axis :X, subordinate axis :Y is as follow.

> Software Package Setting
<Operation Data>

Items of Step |Coordin| Control [Operation|Operation| GC.J?I ) C|rcu|ar Acc/ | Operation D.W6" ) Clrcular
o position interpolation Mcode | dec speed time | interpolation

Position data no. ate method | pattern | method . L
[um] aux. Pointlum] no. [mm/m] [ms] direction

X Setting 1 |Relative| Position End Single 0.0 -10000.0 0 1 100.00 0 Cw

Y Setting 1 |Relative| Position End Single 0.0 10000.0 0 1 100.00 0 CwW

<Command Window>
. . . . Step 1 .
Circular interpolation operation e - - Execution
P P Subordinate axis | Y axis

<Operation Pattern>

Y axis

Normal

Center point

A

10mm

<

A

14.14mm

".:"".Start position (0, 0) = Goal position (0, 0)
» X axis

Reverse

 —

10mm

Reverse

>
>

v

Normal

D> 1f found the radius of circular interpolation from the above operation pattern,
V2x10 = 1.414 x 10mm = 14.14mm

Thus, with this radius (14.14mm), it carries out the circular interpolation operation. (Actual diameter shall be

28.28mm.)
[> The formula that finds the circular interpolation radius by center point is as follows according to Pythagorean
theorem.
Circular interpolation radius = / (Aux.1)? x (Aux.2)?
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2) Circular Interpolation by Middle point
(1) In case of circular interpolation operation by middle point, as the setting value of 2 axis circular interpolation
aux. point becomes the middle point of X axis and Y axis, respectively for the circular interpolation operation,
cares should be taken in using.
(2) For further information, please refer to Article 3.1.2 Interpolation Control.

(3) This carries out the circular interpolation from Start position to Goal position via the assigned middle point
position.

(4) The circle is made around the crossing point created by vertical bisection of Start position and Middle point
position or Middle point position and Goal position.

(5) The circular interpolation control can not be used with control unit “Degree”.

(6) Transfer direction shall be determined automatically by the assigned goal position of 2 axis and circular

interpolation aux. point.
(7) If the 2 axis middle point is set wrong, the circular interpolation radius deviates from the area available to

operate and Error 286 will occur.
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| 3.4 Positioning Stop

Here describes the causes to stop the axis during positioning.

3.4.1 Stop Command and Stop Causes

The stop command and stop causes are as follow and is divided into Stop per axis and Synchronous stop of all

axis.

1)In case of Stop command and Stop causes per axis, only the axis that has the stop command “ON” or the
stop causes will stop.
But in case that there is Stop command and Stop cause on one axis during linear interpolation/circular
interpolation control, the axis of interpolation control will stop.

2)In case of Synchronous stop command and Stop causes of all axis, both axis will stop at the point that there
is the Stop command “ON” or stop cause.

Manual
Positioni . Jog pulse Axis action state Ay
Homing . . M code "On
Stop cause r]g 2 operatio | generator | Stop axis | after stop command Sianal state
n (encoder) 3 9
operation
Error state
Exqeed;. S.’Oﬁ Prompt | No . Prompt stop Per axis (error 501) No change
By parameter| high limit stop | detection Outout prohibited
setting utput prohibite
! Exceeds Soft | Prompt No Prompt sto Per axis (Ifarrrrc:)rrsggtze) No change
low limit stop | detection ptstop I 9
Output prohibited
Error
Deceleration | Deceler Decelera 322 Error 323
By sequence stop ation tion stop (operatio (opel"atlon Per axis In deceleration No change
rodram command stop n continue)
prog! continue)
Emergency Error state
stop Prompt stop All axis (error 481) “OFF”
command Output Disabled
. Error
E)l(lt;rl?alofr:lgh P;c:gn pt (F;mfrt dszj?fection) P;ctJ(r)npt Peraxis | state(error492) 6 No change
P P Output Disabled
By external Error
signal Eﬁ:ﬁirtn%rlgw P;c:gnpt (re\f);:)sngrgirsggtri)on) P;ctJ(r)npt Peraxis | state(error493) 6 No change
P P Output Disabled
Error state
ESTOer%%r:](‘:‘y Prompt stop All axis (error491) “‘OFF”
P Output prohibited
Error
Deceler 322 Error 323
By software | Dece. Stop ation Decelera (operatio | (operation | Per axis In stop No change
package command tion stop :
stop n continue)
continue)
*1 : Positioning is the position control, speed control, position/speed switching control, speed/position switching control by the
positioning data.
*2 : The external input signal (near point and origin signal) does not affect the positioning control in the state of homing completion.
*3 . If the axis action state after stop is “output disabled”, execute the output disabled release command. And the output disabled shall
be released and the error no. will be reset.
*4 : Soft high/low limit by parameter can not be used in the speed control operation mode.
*5 : Sequence program means XGT program method.
*6 : Error 495 may occur according to rotation direction.
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3.4.2 Stop Processing and Priority
1) Stop Processing
Deceleration stop command has different content of processing according to acceleration section, constant
speed section and deceleration section of operation pattern.

(1) Deceleration/Constant speed section
P In case of deceleration stop by deceleration stop command, as the positioning operation is not completed

by the setting goal position,

(¥ positioning completion signal will not occur,

@ After mode of M code mode does not have M code signal “ON”.
If indirect start command (step no. = current step no.) occurs in the stop state afterward,
Absolute method operation operates the residual position of the current operation step that is not
outputted, and Relative method operation operates as much as the goal address.

(2) Deceleration section

P Even if deceleration stop command is executed in the deceleration section, the positioning completion
signal and M code signal will occur same as normal stop.

P If deceleration stop command is executed in the deceleration section of Go-on operation mode and
Continuous operation mode, the deceleration stop command is not processed and it carries out the
positioning operation by the setting Go-on operation pattern and Continuous operation pattern of operation
data.

2) Emergency Stop, External Input High/Low Limit Processing
» If Emergency stop command or external input high/low limit is entered during positioning control, the positioning
control will stop and it becomes “output disabled” state and then error will occur.

3) Priority of Stop Processing
The priority of Stop Processing of positioning module is as follows.
‘ Deceleration stop < Prompt stop ‘
P If encounters the prompt stop cause in the deceleration section in positioning, the prompt stop processing
will be done at that point. But if the prompt stop time is longer than deceleration time, it continues the
deceleration stop processing even if the prompt stop cause occurs during deceleration stop processing.

» If the prompt stop cause occurs during deceleration stop, the processing is as follows.

Positioning speed

Deceleration stop cause

Prompt stop cause —>

\ Stop position by deceleration stop cause

\
\
\

X

Stop position by prompt stop cause

» Prompt stop causes : @) Internal/external emergency stop, @ External input high/low limit, 3) Soft high/low limit
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3.4.3 Interpolation Stop

1) If encounters stop command during interpolation operation (2 axis/3 axis linear interpolation, 2 axis circular

interpolation), it carries out the deceleration stop.

2) If indirect start command is executed in the current step when resetting after deceleration stop, it continues the
operation to the goal position of positioning operation data. In this case, the operation is carried out differently
according to Absolute coordinate and Relative coordinate.

3) The stop command during interpolation operation is available for internal deceleration stop and external deceleration
stop.

4) The deceleration stop command should be executed in the main axis in interpolation operation.

3.4.4 Emergency Stop

1) If encounters the emergency stop while executing the start related command (indirect start, direct start,
simultaneous start, synchronous start, linear interpolation start, circular interpolation start, homing start, jog
start, inching start), it carries out the prompt stop.

2) Emergency stop has 2 kinds of method : Internal emergency stop and External emergency stop.

3) In case of internal emergency stop, error 481 will occur and in case of external emergency stop, error 491 will occur.

4) In case of emergency stop, as it becomes output disabled state and origin unsettled state, it is required to
execute positioning (homing, floating origin, current position preset) in case of operating by Absolute coordinate
or in the positioning state in order to carry out the positioning operation.

5) For 2 axis, 3 axis module, 2 axis or 3 axis carries out Emergency stop synchronously in case of emergency
stop, thus, it is required to use Emergency stop signal of SERVO driver when using the individual emergency
stop in the SERVO driver.
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| 3.5 Reset after Positioning Stop

1) Reset after Deceleration Stop Command
(1) When encounters the deceleration stop command in Acceleration/Constant speed section,
» First, deceleration stop and then carry out the positioning operation by operation step set at the indirect start.
» In case of using with mode of M code mode, M code “On” signal should be “Off” to reset.
(2) When encounters the Stop command in deceleration section,
P If reset after deceleration stop, the next operation step of the current operation step no. will act..
But in case of Go-on operation and Continuous operation, the operation will continue by operation pattern
without processing the deceleration stop command in the deceleration section.
» In case of using with mode or after mode from M code mode, M code “On” signal should be “Off” to reset.

2) After internal emergency stop and external emergency stop,
P If encounters internal emergency stop and external emergency stop, the positioning module shall be @ output
disabled state, @ origin unsettled state.
» Thus if @) release the output disabled @ settle the origin again (homing start, floating origin setting), and
P carry out the start, it carries out the reset from the setting operation step no.

| 3.6 Homing

» Homing is carried out to confirm the origin of the machine when applying the power.

P in case of homing, it is required to set homing parameter per axis.

P If the origin position is determined by homing, the origin detection signal is not recognized during positioning
operation.

3.6.1 Homing method

» By near point (approach DOG)
Homing processing method by near point (approach DOG) has 3 kinds of methods as follows.
(1) Origin detection after near point “Off’
(2) Origin detection after deceleration when near point “On”
(3) Origin detection by near point
P By not using near point (approach DOG)
(1) Origin detection by origin and high/low limit
(2) High speed origin detection
(3) Origin detection by high/low limit
P The items that effects to the homing from Software Package parameter are as follows.
1) Homing method
2) Homing direction
3) Origin compensation amount
4) Homing speed (high speed, low speed )
5) Origin address
6) Homing dwell time
7) Homing reset waiting time
8) Homing acceleration/deceleration time
- For further information, please refer to Article 5.3.

(
(
(
(
(
(
(
(
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3.6.2 Origin Detection after Near Point Off

This is the method using the near point and origin signal and the action by homing command is as follows.

(1) It accelerates to the setting homing direction and acts by homing high speed.

(2) In this case, if near point as external input is entered, it decelerates and acts by homing low speed.

(3) If origin signal as external signal is entered after the near point signal has changed from “On” to “Off’, it

stops.
Speed
A ) ) Deceleration when approximate return “ON”
Homing high speed _—"
Homing low speed
.‘ » Time
' 1\ Transfer amount after Near point “ON”
\ >
|
1
: Near point Signa| While the near point
! “ON?”, the origin will not be
! determined by the origin signal.
' Origin signal | !
. : !\ 1 rotation of SERVO motor (PG1 rotation)
] < >
! ' |
| )
i '
Homing command \ E
: !
A
]
Homing processing ' ‘.
I i
1
Origin determined " "
state , !
|
1
Action state  Waiting ' In homing Waiting
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While near point signal maintains “On”, the origin will not be determined by origin signal.
That is, when near point signal changes from “Off” to “On”(acceleration section -> homing high speed) , from “On” to “Off’ (deceleration
section -> homing low speed) and then when the origin changes from “Off” to “On”, the origin will be determined.

) 1 The origin is not determined while the Near point “ON”.
Speed i* <

» Time

Near point signal

Origin signal 1 f f1

While the homing speed acts to the deceleration section by homing high speed after the near point signal is changed from “Off’ to
“On”, from “On” to “Off”, the origin will not be determined even if encounters the origin input.

. | The origin is not determined in the deceleration section.
Speed D ——

1 » Time

Near point signal 1
[}
)
1

A f

If the near point signal is changed from “Off’ to “On”, from “On” to “Off” and encounters external high/low limit while waiting the origin
input, the action is as follow.

Origin signal

Normal rotation

\
Reverse rotation | \ /. \ /.

Homing command f

Near point signal

External input low limit

Origin signal 1

s the positioning module converts the direction promptly without passing
the deceleration section when encounters external input high/low limit
during homing operation, cares should be taken in using the stepping motor
as it may cause “motor trip”.

If “On” time of the origin is short, the positioning module can not recognize it.

A

Origin v

I\
—
=
w
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3.6.3 Origin Detection after Deceleration when Near Point On
This is the method using the near point and origin signal and the action by homing command is as follows.
(1) It accelerates to the setting homing direction and acts by homing high speed.
(2) In this case, if near point as external input is entered, it decelerates and acts by homing low speed.
(3) If encounters the origin signal as external input signal when the near point is “On” while the
homing low speed is active, the origin shall be determined and it stops.

Speed

L Deceleration when approximate return “ON”

Homing high speed Y

Homing low speed

» Time
! \ Transfer amount after Near point “ON

1
1
1
1
I
I
I
1
1
1
1
1
I
€
<
I

Near point signal When homing speed decelerates
by Near point, the origin will not be

§ I ﬂ determined by the origin signal.

L—

Origin signal !
' 1 rotation of SERVO motor (PG1 rotation)

< »
< »;

Homing command

Homing processing Y

Origin determined state

><________

Action state  Waiting In homing Waiting

1) Once the near point signal is “On”, when the homing speed acts from high speed to low speed via deceleration section, if the origin
signal is entered in the state that the near point signal is “ON”, the origin will be determined promptly.
That is, when the homing speed decelerates, the origin will not be determined by the origin signal.

2) When encounters the external input high/low limit signal before origin after the near point signal has changed from “Off” to “On”, the
action will be the same as the method of Article 3..6.2.

3) If “On” time of origin signal is short, the positioning module can not recognize it.
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3.6.4 Origin Detection by Origin and High/Low Limit

This is the homing method using external input high/low signal and origin signal and is used in case of not
using the near point signal.

Normal rotation 4 ) . Direction conversion when encounters external
Homing high speed ,_— 5t high/low signal

Origin determination

» Time

Homing low speed

Reverse rotation ¥ ! :
External input high limit |
I— )

1

1

e
—

]

Origin signal . f |
' 3 _1 1 rotation of SERVO motor
‘ ' o "1 (PG1 rotation)
W !
Homing command ' ,
! |
'y
Homing processing v
! /
| n'/
Origin determined state !
1
: |
- :
Action state  Waiting In homing Waiting

1.In case that origin signal is “ON” before entering the external input high/low limit signal, it carries out the homing low speed operation
when the external input high/low limit signal is entered and when origin signal is “ON”, the origin will be determined.

Direction conversion when encounters external input high/low signal

Speed /

» Time

External input high limit

s A
Lor |- ---
|
|

Origin signal
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3.6.5 Origin Detection by Near Point
This is used when determines the origin only by using the near point.

Forward rotation 4

Reverse rotation y

Direction conversion at the rising edge of Near point signal

Homing high speed

Direction conversion at the rising edge of
Near point signal

Homing low speed
Time

Homing command

Approximate
origin signal

Origin determination

]

Homing processing

Origin determined state

Action state  Waiting

In homing

1. If “ON” time of near point is longer than deceleration time, the action is as follows.

Direction conversion when encounters external input high/low signal

Homing low speed

— Time

Reverse l

Near point signal

I
Deceleration |
section '
)
1

Homing high speed
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3.6.6 High Speed Homing

1)

High speed origin detection is one of the homing methods that returns to the origin determination position
without detection of external signal (near point, origin signal, High/Low limit) when returning to the
mechanical origin position after completion of the mechanical homing.

When using High speed homing, it should be carried out in the state that the positioning by 4 types of
mechanical homing, by floating origin, or by the current position preset is completed in advance.

The operation pattern of High speed homing is as below.

Forward rotation 4
Homing high speed

Tirge

Origin determination

Reverse rotation Y

Homing command

Homing processing Y

Origin determined state

Action state  Waiting In homing Waiting
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3.6.7 Origin Detection by High/Low Limit
This is the homing method using the external input high/low limit signal and is used when not using the origin or

near point signal.

Forward rotation 4 Homing high speed _— Direction conversion when encounters external

input high/low signal

Origin determination

» Time

Homing low speed

Reverse rotation ¥ ) o '
External input high limit 1

Homing command

Homing processing v

Origin determined state

Action state ~ Waiting In homing Waiting
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| 3.7 Manual Operation

Manual operations includes Jog operation, Manual pulse generator operation, inching operation, previous position

movement of manual operation etc.

3.7.1 JOG Operation
1) JOG operation
» Carries out the positioning control by Jog command.
» Carries out the monitoring when the positioning acts by Jog command and the position address is changed.
» This is one of manual operation method which acts without positioning.

2) Acceleration/Deceleration Processing and Jog speed
(1) The acceleration/deceleration processing is controlled based on the setting time of Jog acceleration/
deceleration time from Software Package parameter setting.

» Jog high speed/low speed operation : operation pattern with acceleration/deceleration

Speed
/ \ Time

(2) If Jog speed is set out of the setting range, error will occur and the operation does not work.
1~1,000,000 (Line driver type)
1~200,000 (Open collector type) | (Setting unit :1pps)
Jog low speed operation 1~200,000 (Open collector type)

Setting range Jog high speed operation

The notices for setting Jog speed is as follows.
1) Jog high speed setting
Bias speed < Jog high speed < Speed limit

Speed

Speed limit === === === o e o e

2) Jog low speed acts regardless of Bias sped and Speed limit.
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[>Program
FDDD?Q GET 4 hi14A mMaq00 23 I_
I
0 Ahways O
MDDDIDD UDI4.DID.D UDI4.DID.2 CLR 4 1 1 L
Fr 1 T 1T
Errar Hoaxis H-axis Error
Canceled Command Found
Received
B
MO0001 1J04.00.0 1U04.00.1 1J04.00.2
Pl N 1/ /1 il ! o |
Floating H-axis H-axis H-axis Error
Criginal Command Curing Found
15 Setting Received Cperation
wMaooio Lod.00.2 mMaooot uo4.01.3
f 1./} { ¥ —
H-axis H-axis Error Heaxis Heavis Jog
Forward Jog Found High-speed High-speed
Jo
25 :
un4.01.1
)_
Heavis Jog
Fareeard
Mooo12 uo4.00.2 Waoot1 uo4.01.3
I | I | I
I I/I LI
Heaxis H-aiz Errar Heaxis Heaviz Jog
Reverse Jog Found High-speed High-speed
Jo
T !
uo4.01.2
Heaviz Jog
Reverse
EMD
432

Program 3.8 Jog Operation
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3.7.2 Manual Pulse Generator (or Encoder) Operation

1) Manual Pulse Generator Operation :

» Carries out the positioning control by the pulse entering from manual pulse generator.
» This is used when carry out the precise positioning by manual.
2) Manual Pulse Generator Operation

(1) If executes Manual pulse generator operation enabled command, it becomes the state of manual pulse
operation permitted.

From this time, this acts as the positioning control by the pulse entering from manual pulse generator.

(2) After releasing it by manual pulse generator operation disabled command, it is available to carry out the
positioning operation by next start (start command, homing command, interpolation operation, jog operation,
inching operation, simultaneous start, synchronous start).

(3) It acts regardless of origin determined state or origin unsettled state.

(4) The pulse entered from manual pulse generator increases or decreases from the current position.

(5) Transfer direction shall be determined by the difference of phase.

[>Forward direction positioning : when A phase input pulse proceeds B phase input pulse.
[> Reverse direction positioning :  when B phase input pulse proceeds A phase input pulse.

When A phase input pulse proceeds B phase input pulse,
_I_l_l_l_ the position address increases.

l | l When B phase input pulse proceeds A phase input pulse,
—>  le—>25m the position address decreases.

(6) Encoder input mode of common parameter should be set as one of Phase A/B(2
phase1multiplier/2multiplier/4multiplier).
3) Encoder operation

(1) For encoder operation, select one input mode from Encoder input mode of common parameter
that corresponds to Encoder output signal of SERVO driver for the encoder operation.

(2) Encoder input speed available for Encoder operation is max. 200,000pps.

(3) Count value by encoder input shall be indicated as Encoder value.

(4) It is available to set the Count range of actual encoder value by Encoder Auto Reload value of
common parameter.

Ex) Auto Reload value : 100,000 Indication range of encoder value : 0 ~ 100,000

(5) Encoder input mode has 7 kinds of input mode.

(CW/CCW (1phase 1multiplier), CW/CCW (1phase 2multiplier), PLS/DIR (1phase 1multiplier),
PLS/DIR (1phase Z2multiplier), PHASE A/B (2phase 1multiplier), PHASE A/B (2phase
2multiplier), PHASE A/B (2phase 4multiplier))

(6) The possibility of encoder operation shall be determined according to the setting of encoder input mode

and the combination of pulse output type for encoder operation.

Input pulse type Output pulse type Possibility
Phase A/B 1multiplier CW/CCW O
Phase A/B 2multiplier PHASE A/B X
Phase A/B 4multiplier PLS/DIR )
PLS/DIR 1multiplier e -
PLS/DIR 2multiplier PLS/DIR 5
CW/CCW 1multiplier eV o
CW/CCW 2multiplier PLS/DIR X

> If output pulse type is set wrong during operation by encoder input, error 424 will occur.
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P Manual pulse generator operation shall be operated by the speed of MPG regardless of multiplier setting of

encoder input mode.

D> Program
Fooogg
f (ECE] £ o oy & l— ¥-anis Present Status
0] Akvays OMN
MEIEIEIIEIEI UEII4.EIIEI.EI UEII4.EIIEI.2 CLR 4 0 ) L
Fr 1T 1T
Errar H-axis H-axis Error woayis Error Canceled
Canceled Command Faund
Received
G
UD4.DID.5 UDI4.DID.? CLR 4 1 1 L
I LI
V-axis r-axis Error Yoayis Error Canceled
Command Found
Received
mooaont un4.00.0 un4.00.1 n4.00.2
Pl I i1 Vi FLT ! L
Floating Heavis Heavis w-axis Errar #-axis Floating Original
Qriginal Comrmand Dring Found Setting Command
6 Setting Received Operation
un4.00.48 u04.00.6 un4.00.7
FLT 4 1
f 1/ 1/ I‘ ) o
Y-aiis Y-aiis f-aiis Error ‘f-axis Floating Original
command During Found Setting Command
Received Operation
wooot 3 U04.00.6 uo4.00.7 Lod4.01.9
! I I
I I/I I/I
-anis MPG -anis ‘-awis Error Y-ais MPG | wavis MPG Operation
Operation Curing Found
Operation
44 P
mMooons 04.00.0 un4.00.1 04.00.2
el o vy 1 IST 4 0 pooooo ||
H-anis H-ais H-ais H-ais Error Operation |+ e \ndirect Start
Indirect Start  Command Curing Found Step
Received Operation
_ a9 ’
EMD
]

Program 3.9 Manual Pulse Generator (Encoder) Operation
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3.7.3 Inching Operation

P This is a kind of manual operation and outputs as much as the pulse amount by the speed set in the inching
speed from origin/manual parameter.

» While the operation by Jog command is difficult in moving to the correct position as the operation starts and
stops according to the command, the inching command enables to set the desired transfer amount easily and
reach the goal point.

P Thus, it is available to reach the correct goal position by moving fast near the working position by Jog
command and operating the detail movement by inching command.

P The setting range is —2147483648 ~2147483647 Pulse.

> Program
Foooga
f GET 4 o LAY & I— #-axis Present Status
0] Abways ON
MDDDIDD UD:LDID.D UD‘Al.DID.Z CLR 4 0 1 L
Pt 1T 1T 1
Errar Heanis H-awis Errar M-axis Error Canceled
Canceled Command Found
Received
B
mMoaoog uo4.00.0 uo4.001 Jo4.00.2
QORG 4 1]
Pt . 1/ ol L 1
Heanis Heanis Heanis H-anis Error Heals Origin-return
Origir-return  Command During Found Camrmand
16 Received Operatian
mMoaoos uo4.00.0 uo4.001 Jo4.00.2
Y M 1 ¥ 15T 4 0 pooooo | |
Hanis Heanis Hoawis H-axis Errar Operation saxis Indirect Start
Indirect Start  Command During Found Step
Received Operatian
25
M0o014 uo4.00.0 un4.00.1 Lo4.00.2
bl 0 iy ¥ INCH 4 0 poooos ||
H-anls Heais Heals H-qis Errar Inching ¥-axis Inching Operation
Inching Comrand During Found Amount
=% Operation Received Operation
EMD
45

Program 3.10 Inching Operation

3-49



Chapter 3 Function

3.7.4 Return to the Position before Manual operation
» This function is used to return to the position address that the positioning is completed before manual operation
when the position is changed by manual operation (Jog operation, inching operation, manual pulse generator
operation).
P The transfer speed is operated by the setting speed of homing low speed from manual/origin parameter.

» If the current position address in operation is “A” and the position address changed by the manual operation (Jog
operation and Inching operation) is “B”, it returns to “A” which is the previous position before manual operation by
return to the position before manual operation command.

> Program
Fooogg
| GET 4 T4 0100 23 L x-axiz Present Status
a| Always O
k00000 uo4,00,0 04,002
Al o o CLR 4 0 T
Error Hraxiz Hoaxiz x-axiz Error Canceled
Canceled  Command Errar
& Received Found
400005 uo4.o0,0 uo4,00,1 un4,00,2
1P} I} 1} 1} one i !
M-auis H-auis Y-auis Momuis F-axiz Dngin-return
COrigin-rety Command During Errar Command
16 m Received Dperation Found
Mogoiw uo?.oio.s uo?.oio.s uo?.oim [ =T 3 ] 000000 l_
Yr-axis Yr-axis Yr-axis Y-axis Operation | “-axiz Indirect Start
Indirect Command During Error Step
25 Start Received Operation Found
k00015 uo4,00,1 uo4,00,2 uo4.0t1.4
f 1./ 1/ — ) )
Fraxis Fraxis Fraxis Fraxis Faxiz MPG Operation
Forward During Errar MPG
a5 Jog Operation Found
w0aoio un4.o0z 00011 uo4,01.3
I | A1 | |
I 141 1
Hmaxis Hmaxis Hoaxis H-axis Jog | -axiz Jog High-speed
Forward Error High—spes High-spee
an Jog Found dJog d
uo4.01.1
Fraxis Forward Jog
w-axiz Jog | @peration
Forward
MDDDI12 UD?.DID.Z MDIDDI11 04013
X—axlis X—‘ax‘is X—Iaxlis H-axis Jog | -axiz Jog High-speed
Reverse Error High—spes High-spee
Jog Found dJog d
459
uod4,01.2
3— ¥-axiz Reverse Jog
w-axiz Jog | DQperation
Reverse
MD%D{H UD?.D{D.D UD?.D{D.W UD?.DF.Z HEH 1 D LO000S L
Hmaxis Hmaxis Hmaxis Hoaxis Inching F-axis Inching
Inching Command During Error Amount Cperation
55 Dperation Received Dperation Found
k00017 uo4,00,0 uo4,00,1 04,002
Pt |t .} 1/ RTR 4 o l— x-axis Return to the
w-axiz RTP H-axis Hmaxis H-axis previous position to
Start Command During Errar manual aperation
58 Received Operation Found
END
i

Program 3.11 Return to the position before Manual operation
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| 3.8 Speed Change during Positioning Operation

3.8.1 Speed Override Command
» Speed override command is used only in the acceleration/constant speed section from operation pattern and

the available operation mode is End operation, Go-on operation, Continuous operation.
» The setting range is 1~1,000,000pps for Line Driver type, 1~200,000pps for Open Collector type. (Setting

unit : 1pps).

» If the difference between the current speed using in operation and the speed
changed newly by speed override (APM_SOR: Rising edge () is too big, “motor
trip” will occur. Thus, cares should be taken in using.

» If speed override command is executed in deceleration section during operation,
Error 377 will occur and it continues to operate.

> Program
FDDD,QQ GET 4 hio144 m0100 23 I_
I
0] Always Ob
MDDDIDD UDIal.DID.D UDI4.D‘D.2 CLR 4 0 1 L
Pt 1T 1T
Errar H-amis H-axis Error
Canceled Cammand Faund
Received
5]
maooot Lo4.00.0 Lod.00.1 Lod4.00.2
FLT 4 0
Pt { {1 1/} 1
Floating H-amis H-axis H-axis Errar
Griginal Command During Found
15 Setting Received Cperation
moooos Lod.00.0 Lod.o0.1 Lod4.00.2
15T 4 1] Dooooon
Pt {1 {1 1/} 1
Heais Hoavs H-ais H-awis Error Operation
Indirect Start  Command Curing Found Step
Received COperation
25 &
MD?DDI18 UDILLUID.D UDILLD‘DJ S0R 4 ) 000006 L
I LI LI
Heais Hoavs H-ais Speed
Speed Command Curing Change
Change Received Cperation Walue
Command
1
EMND
44

Program 3.12 Speed Change
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3.8.2 Operation Step No. Change by Continuous Operation

P This is used in the operation mode (End, Go-on, Continuous operation) and in the operation

pattern (Acceleration, Constant speed, Deceleration section).

P If Continuous operation command is used during operation, the current operation step no. moves

to the next operation step no.

» According to the position data setting (Absolute coordinate/Relative coordinate), there is a difference

of action in the Continuous operation command.

» When using in the Absolute coordinate

» When using in the Relative coordinate

Continuous operation command |- |

D> The area of “A section” and “B section” is same.
> The current position set by Continuous operation command is
P2.

]

Continuous operation commandl ; |

c
o
= Speed Speed
’cT) Operation mode : Operation mode :
8— Continuous Continuous
» / Operation step no. : 2 / Operation step no. : 2
8 ko) T A ' A
=} % Operatio:n mode : Continuous . Operatic:n mode : Continuous
-E, E Operation step no. : 1 Time Operatio'n step no. : 1 Time
c 4/ : —> { 1 >
o o O ! Position : P1 Position : P2 (@] ' Position : P1 Position : P2
O O ' ' . T H
' ' i ' ' '
2 Start command | ' ' Start command | ! : :
g :On E : :On E :
6 . A ! A !
c In operation ' In operation !
= | : E :
: 5 ; :
i : : !
Speed ! Speed !
§ s | | |
-— ' ' ' '
o : ; : ;
9 : , ; :
o 3 '
a 1
" ! .
o2 y Time Time
c @© ' ) Position : P1 Position: P2 '
= £ = T :
c A | '
o £ . ) ' i
O 8 In operation In operation bn i
1 L— —_— h
(o))
£
7]
S
c
Q
=

> The setting goal position is P1 + P2 but the current
position set by Continuous operation command is P1' + P2.

P If the positioning in Continuous operation mode is too small, it stops to operate by Continuous operation command and
carries out the next step operation. Thus, cares should be taken in using.
PIn case of operating to the same direction by Continuous operation command (Next Move) from End, Go-on,
Continuous operation mode, it continues to operate without stopping but in case of changing the rotation direction
(forward=>reverse, reverse=>forward), the Continuous operation command is not be carried out. Thus, cares should be

taken in using.
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> Program
FDDD?Q GET 4 hot4A no100 23 I_
I
0] Abways ON
MDDDIDD UDIal.DID.D UDI4 DID.E LR 4 0 1 L
Pt 1T 1T
Etrar H-ais H-awis Error
Canceled Command Found
Received
]
mMoooo1 uo4.00.0 Lo4.00.1 Lo4.00.2
Pl N 1/ 1/ FLT ! !
Floating H-axis Hoawis H-axis Errar
Criginal Command Ciuring Found
16 Setting Received Operation
MDDDIDS UDIal.DID.D UDI4 D|D'1 UDI4 DP 2 T 4 0 Doooo0 L
Pt 1T 1/} 1/}
Heanis H-ais H-ais H-ais Error Operation
Indirect Stat  Command During Found Step
Received Operation
25
MDDDI1Q UDILLDID.D UDI4 DID.1 Y 4 0 L
Pr 1 T 1T
Heanis H-ais H-ais
Continuous  Command Daring
Cperation Recaived Cperatian
Command
3
EMD
43

Program 3.13 Operation Step No. Change by Continuous Operation
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3.8.3 Positioning Speed Override Command (APM_PSO: Rising edge)
1) This is the command to operate by the changed operation speed if it reaches the setting position
during positioning operation.
2) This command is used only in Acceleration and Constant speed section from operation pattern and
the available operation mode is End, Go-on, Continuous operation.
3) As this command is not carried out in Deceleration section, cares should be taken in using.
4) The position setting range is —2147483648 ~ 2147483647 Pulse.

5) The operation speed setting range is 1~1,000,000pps for Line Driver type, 1~ 200,000pps for
Open Collector type (setting unit : 1pps).

[ Example ]
[> Software Package Setting
Circular . Circular
L ! ’ Goal . ) Operation | Dwell | . )
Btep Coordinate Control |Operation|{Operation position interpolation M code Acc./ Zpeed time interpolation
no. method | pattern | method aux. Point dec. no. direction
[pulse] [pls/s] [ms]
[pulse]
1 Absolute | Position End Single 100000 0 0 1 1000 0 Ccw
> Program
Fooosy
f el £ o Lt = I— H-axiz Present Status
0] Always OM
MD?:DIDD UD?.DID.D UD?.DF.2 CLR 4 0 1 L
Errar Heanis ¥-awis Error M-axis Error Canceled
Canceled Command Found
Received
1
MD?:UIM UD?.DID.D UD?./D}D.W UD}LL/UIDQ [ FLT 4 )
Floating X-anis H-a¥is ¥-awis Error #eaxis Floating Original
Qriginal Command During Found Setting
16 Setting Received COperation
MD?:DIDS UD?.DID.D UD?./D}D.W UD?.DID.E 5T 4 0 000000 L
Heanis Heanis Heanis H-ais Error Operation | v oie Indirect Start
Indirect Stat - Command During Found Step
25 Received Cperation
MD?:'DIQD UD?.DIUJ UD?.DF.W UD?/',UID'Q | FE0 4 0 Doonn? Doo00g L
Havis Heanis Heanis H-awis Errar Setting Changed
Fasitioning During During Found Fuosition Speed W-axis Positioning Speed
Speed Cperation Operation Civerride
Change
Command
35
oG EMND

Program 3.14 Positioning Speed Override Command
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| 3.9 Position Change during Positioning Operation

3.9.1 Position Change by Position Override

1) This is used to change the goal position during positioning operation by positioning data.

2) As the operation is different according to Position Override command during operation, cares

should be taken in using.

That is, if passing the desired position to change during operation, it carries out deceleration stop

and continues the positioning operation by next operation pattern while if not passing yet, it carries

out the positioning operation by the changed position.

3) Position override command is used in the operation pattern (Acceleration, Constant speed, Deceleration

section) and the available operation mode is End operation, Go-on operation, Continuous operation.

4) In case of Continuous operation mode, position override operation is available only for one time by

placing the goal position desired to change at the current position of start step of continuous

operation as relative position.

5) Position setting range is —2147483648 ~ 2147483647 Pulse.

[ Example ]
> Software Package Setting
. . Goal Circular Operation Circular
Step . Control |Operation|Operation| " . . Acc./ P Dwell |. .
Coordinate position | interpolation aux. | M code speed ) interpolation
no. method | pattern | method ; dec. no. time [ms] L
[pulse] Point [pulse] [pls/s] direction
1 | Absolute | Position End Single 100000 0 0 1 1000 0 Cw
> Program
Fooogs
f GET ¢ o LI e I— H-avis Present Status
0 Ahways ON
MDDDIDD UDIALDID.D UDIALD‘D.Q CLR 4 0 1 L
Fr 1 T 1 f
Errar Heaxis H-axis Error weais Errar Canceled
Canceled Command Faund
Received
4}
moogoq Lod.o0.0 Lod.00.1 un4.00.2
Pl N 1/} 1/} L fT ! !
Floating H-ands e i w-auis Error #-axis Floating Original
Qriginal Cormrmand Dring Found Setting
16 Setting Received Cperation
MD?:DIDS UD:LDID.D UD:LD‘DJ UD‘Al.DID.E ST 4 0 Do0000 L
I 1 I 1 I 1 I
Heavs Hoawis s H-awis Error Operation | v ovic indirect Start
Indirect Start  Command Cring Found Step
Received Operation
25
MD?:DIN UD:LDID.D UD:LDPJ UD‘Al.DID.E FOR 4 0 Doo008 L
I LI LI 14T
Headis Heaxis Heaxis Heaxis Error Changed zxie Position Override
Faosition Cammand During Found Pasition
3% Cwerride Received Operation
EMND
45

Program 3.15 Position Change by Position Override command
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| 3.10 Stroke high/low Limit

Positioning module includes External input stroke limit (external input high limit signal, external input
low limit signal) and Software stroke limit (Software high/low limit).

3.10.1 External Input Stroke High/Low Limit

» External input stroke limit includes External input high limit signal and External input low limit signal
as external input connector of positioning module.

» This is used to stop the positioning module promptly before reaching Stroke limit/Stroke End of the
Driver by installing the stroke limit of positioning module inside Stroke limit/Stroke end of the Driver.

In this case, if it deviates the high limit, Error 492 will occur and if it deviates the low limit, Error 493
will occur.

High limit Low limit

Control Range of positioning module

1
€
¢
1

Stopper

!
H

' Transfer direction

I

! Start  Start
. x K

Transfer direction
—_—

Stopper

Prompt stop at high limit
detection

Prompt stop at low limit
detection

Limit switch Limit switch

Positioning
module

Driver

P If positioning module stops out of the control range, the positioning operation does not work.
If it stops by external input stroke limit detection, move within the range of positioning module available to
control by manual operation (Jog operation, inching operation, manual pulse generator operation).

P As external input stroke high/low limit error is detected by the edge of positioning module, it is available to
release the output prohibit out of stroke range and carry out manual operation.
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3.10.2 Software Stroke High/Low Limit

P Software stroke high/low limit is the function that does not carry out the positioning when operating out of the
setting range of stroke high/low limit by software package parameter.
P The range check of stroke high/low limit shall be done when it starts to operate and during operation,

respectively.

]

]

]

)
——-beoy
1 I 1
i Sl Sl

1
1
1
1
il e | r

|
S/W low limit S/W high limit

» In case of operating out of the setting range, this function does not carry out the positioning for that command.

» Software high/low limit detection is not carried out in the origin unsettled status.

» If setting S/W high/low limit as “0”, it enables to carry out the positioning operation ultimately without detecting the internal input

stroke high/low limit. Thus, please refer to this when Fixed-feed control.

But, in case of forward rotation operation, if it reaches the current position max. 2147483647, the current position is changed with
—2147483648 and continues the forward rotation while in case of reverse rotation operation, if it reaches the current position min.

—2147483648, the current position is changed with 2147483647 and continues the reverse rotation.

[ Example ]
[> Software Package Setting in case of Fixed-Feed control

<Operation Data Setting>

. . Goal Circular Operation . Circular
) Control | Operation | Operation " . . Acc./ Dwell time | . .
Step |Coordinate| position | interpolation aux. | M code speed interpolation
method | pattern method ; dec. no. [ms] L
no. [pulse] Point [pulse] [pls/s] direction
1 | Relative | Position End Repeat 1000 0 0 1 100 0 Ccw
<Parameter Setting>
S/W high limit 0 pls
Extended parameter
S/W low limit 0 pls
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3.11 Random Position Address Value Setting to the Origin and The Change of the current
Position

3.11.1 Random Position Address Setting to the Origin

P Available to set the random position address by using the homing address item of Software package parameter.

P Available to confirm the random position address of the setting axis by the current operation status code
information read function block after completing the floating origin setting or the homing.

» And also available to confirm it by the current position after completing the floating point setting from software
package monitor or the homing.

3.11.2 The Change of the current Position
» The change of the current position is to change the current address with random address.
»If the change of current position command is executed in the origin unsettled status, it is changed with the
origin settled status.
» If the current position is changed by the change of the current position (APM_PRS) command, the mechanical

origin executed by the homing command is changed. Thus, it is required to execute the homing again.

> Program
FOoosg
1 el 4 i LAY e I— H-avis Present Status
0] Always QN
wMaoooo Lo4.00.0 Lod4.00.2
Pl N N CLR J 0 !
Error Heanls H-awis Error 4 axis Error Canceled
Canceled Command Found
Received
3]
Mooooq Jo4.00.0 Jo4.001 Jg4.00.2
3 N 1/} /1 L AT ‘ ’
Floating weanis Heawis Weawis Error #-axis Floationg Original
Criginal Command Duting Faund Setting
16 Setting Received Cperation
wMaooos Lod.00.0 Lod.00.1 Lod.00.2
By 1 ¥ 1) 15T 4 0 D000 | |
Heanls Heanis Heais H-axis Error Operation | v ovie ndirect Start
Indirect Start Command During Found Step
Received Operation
25 :
Moonzz Lo4.00.0 Lo4.00.1 Lo4.00.2
Pl A ¥ ¥ [ FRs 4 0 o001 ]|
H-anis Heanis H-anis Heavis Errar Changed - -
Fresent Cammand During Found Fasition }éﬁ;ﬂ:gzresent posiied
Paosition Received COperation Yalue
Change
35
oG EMD

Program 3.16 The change of Present Position
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| 3.12 Floating Origin Setting

P This is used to force to set the current position as the origin without carrying out the homing action of the
machine.

P The position set in this case is the setting value from the homing address.

P As the floating origin setting forces to set the current position as the origin by the homing address, the following cares should be
taken in the program that has the floating origin setting as the origin.
1. If error occurs, remove the error cause and reset the error and then release the output disabled,
2. Set the floating origin again, and

3. Change the desired operation step no. by the operation step no. setting before starting.

| 3.13 Teaching

P This is to change the goal position and operation speed value of step no. set by the user without using the
software package for positioning operation data.

» Teaching function (position teaching and speed teaching) is available for the axis in positioning
operation at present. But, it is limited only for RAM teaching function and the teaching is available only
for the step no. in stop status.

P In case of changing the goal position and operation speed frequently, this function is used very conveniently.
Position teaching is to change the goal position and Speed teaching is to change the operation speed.

P Teaching function includes Single teaching and Plural teaching that has RAM teaching and ROM teaching,
respectively.

» ROM teaching is to change the goal position and operation speed of operation data set in Flash Memory.

3.13.1 RAM Teaching and ROM Teaching
1) RAM Teaching

When the positioning module acts in Power-ON, it is available to use it by changing the speed and position
address but if the power is OFF, you may lose the speed and position address.

2) ROM Teaching

When the positioning module acts in Power-ON, it is available to use it by changing the speed and position
address and even if the power is OFF, the used speed and position address shall be preserved permanently.

» ROM teaching is limited in the number of use and cares should be taken in using. (allowable number: max. 1,000,000)

P If flash memory of positioning module does not work as it is used over max. allowable number, it is required to contact
for A/S service.
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3.13.2 Single Teaching

» This is used to change the goal position or operation speed set in one step from positioning operation step.

[ Example ]
> Software Package Setting
. . Goal Circular Operation . Circular
Step ) Control |Operation|Operation L . . Acc./ P Dwell time | . .
Coordinate position | interpolation aux. | M code speed interpolation
no. method | pattern | method ) dec. no. [ms] L
[pulse] Point [pulse] [pls/s] direction
1 | Absolute | Position End Repeat | 100000 0 0 1 100 0 cw
D> Program
FUUU?E | GET 4 hiida 10100 23 L X-axis Present Status
o] &AON
00000 o4,00.0 uos00.2
P 0 N L g 0 ho
Errar Hoawls - H-awis Error x-axis Error Canceled
Canceled  Command Faund
g Feceived
MO0001 002000 U04001 L4002 [T f [
Pt 1 F 1/ F /1 %-axis Floating Original
Floatin H-anis X-axis  H-axis Eror etting
QOriginal Command During Found
I Setting Feceived Operation
MDEDIDE 404,00.0 404,001 uo4.00.2 15T 3 ] DO0000 L
¥anis eanis s Keauls Error Operation | ¥-axis Indirect Start
Indirect Stat - Command During Found Step
o5 Received COperation
MOn023 Un4.00.0 1104.00.1 104,002
P I [t ] ‘ TEA 4 0 DUUU!W DUUU!Z DUUU1.3 DUUUW‘4 L o )
H-anis Hanis K-anis H-anis Eror X-axis A-axis A-axis x-axls X-axis Single Teaching
Single Comrmand During Found Teaching Teaching Teaching Teaching
B Teaching Feceived Operation alue tep Method lterns
END
a1

3.13.3 Plural Teaching
» This is used to change the goal position or operation speed set in the several step from positioning operation
step. (Max. 16)

Program 3.17 Single Teaching

[ Example ]
[> Operation data setting
Step . Control |Operation|Operation| qul ) C|rcqlar Acc./Dec L Dwell time | . C|rcula!'
Coordinate position interpolation aux. | M code speed interpolation
no. method pattern | method . . no. [ms] L
[pulse] Point [pulse] [pls/s] direction
1 | Absolute| Position End Single 10000 0 0 1 100 0 Ccw
2 | Absolute| Position End Single 20000 0 0 1 150 0 Cw
3 | Absolute| Position End Single 30000 0 0 1 200 0 Cw
4 | Absolute| Position End Single 40000 0 0 1 250 0 Cw
5 | Absolute| Position End Single 50000 0 0 1 250 0 Cw
6 | Absolute| Position End Single 60000 0 0 1 300 0 Ccw
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[>Program
Fo0oga
| GET 4 hoi4e, Mo100 2 L #-axis Present Status
0] Atways ON
MDE‘DPD Uﬂ:i. D‘D‘D UU‘d‘ DID.Z CLR 1 i 1 L
Errulr Xlax‘is X—ax‘is iErmr F-awis Errar Canceled
Canceled  Command oun
5 Feceived
MI][IEIIEH LII]:l, EI‘EI‘ 1] U[I‘fl‘ I]:], 1 LIEI:l,[I‘EI‘ 2 | FLT 4 1 L
= P.' L ‘/'. 14T #-awis Floating Original
natin: X-aris X-agis H-axis Errar Sefling
Qriginal Comrmand During Found
15 Sefting Received Operation
MUE.DPS 404,00.0 UU(L/DP.W UD:l./U‘D‘Z 15T 1 i D000 L
Xfaxlis Xlax‘is Xlaxlia Xfaxlia ‘Errur Operation | Z-axis Indirect Start
Indirect Start Cammand During Found Gtep
o5 Feceived Qperation
M PUT 4 hoiog Do oooots |
K-anis A-aris #-axis Teaching Data
Te\?clhing Tesatc‘hlng Setting
ettin
Saaﬂmag Numhegr
3k
| MOgEE  UmOpD UMt UOLOLE [ TEs ] 0 DOl DOUE DOl DOOuis ||
K-axis Yanls ®-agls ®-axis Error A-axis K-anis A-axis H-anis . " .
Multi-teachi  Command During Foaund Teaching Teaching Teaching Teaching F-axie Multi-leaching
ng Recelved Operation Step Method ltems NSetI\Dng
urnber
42
END
54

Program 3.18 Plural teaching
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| 3.14 Start Step No. Change

This is used to change the operation step no. desired to start and available only in Stop status.

[Example]
» APM Software Package Setting

No. of ; f ;
Step | Coordin | Control |Operation/Operation G(_ng . Clrcqlar Acc./ L D.WE” ) Clrcula_r
Program start position | interpolation aux. | M code speed time | interpolation
no. ate method | pattern | method [oulse] oint[pulse] dec.no. [pls/s] [ns] direction
command P P P P
1 1 Relative | Position End Single 1000 0 0 1 100 0 CwW
2 2 Relative | Position End Single 2000 0 0 1 150 0 CcwW

Step no. change by Operation step no. setting :  “10”

10 | Relative | Position | Go-on | Single 1000 0 0 1 100 0 CW
11 | Relative | Position | Go-on Single 2000 0 0 1 150 0 Ccw
3 12 | Relative | Position | Go-on Single 3000 0 0 1 200 0 Cw
13 | Relative | Position End Single 4000 0 0 1 250 0 Cw

Step no. change by Operation step no. setting [APM_SNS: Rising edge 1] : “20”

4 20 | Relative | Position End Single 5000 0 0 1 300 0 Cw

If setting the step no. as “0” by indirect start (IST) command, it carries out the positioning operation by the
current operation step no. But, if the current operation step no. is 3 and operation speed is 0 without

changing the start sep no., E151 will occur.

» Program
Fooosy
f CEll ¢ o LGN & I— Heawis Present Status
0] Always ON
MDDDIDD UD:LDID.D UD:LDID.E CLR 4 0 1 L
Pt 1T 1T
Errar H-ais H-axis Error weawis Error Canceled
Canceled Cornmand Found
Received
G
MDDDID1 UD:LDID.D UD:LDIDJ UD:LDP.Z LT 4 0
Pt 1T {./1 ./ L . . L
Flaating Heauis Heauis W-aiz Errar #-ays Floating Original
Criginal Camrmand Curing Found Setting
a5 Setting Received Operation
mooons uo4.00.0 Li04.00.1 un4.00.2
IST 4 1] Cooooo
—p| || 1/} 1/} - i
H-amis Heanis Weanis W-awis Error Operation seaxis Indirect Start
Indirect Start Command Curing Found Step
25 Received Cperation
MO0026 Lo4.00.0 o4.00.1 Li04.00.2
SMS 4 1] ooooty
—Pt {1 1/} 171 L : l—
Heaxis Start Heais Heanis H-axis Error Heands
Step Camrmand Curing Found Mumbaer of | - auis Start Step Mumber
Change Received Cperation Changed Change
Start Steps
35
EMD
45

Program 3.19 Start Step No. Change
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| 3.15 Skip Operation

P This is used in case that the operation mode is End, Go-on, Continuous and the operation pattern is in
Acceleration, Constant speed, Deceleration section.
D If SKIP operation command is executed during operation, it moves from the current operation step no. to next
operation step no. and carries out the operation.
» SKIP operation command stops the operation and carries out the operation of next step after executing
the command other than Continuous operation command (Next Move).
D If SKIP operation command is executed in the status that the operation data of next step is not yet set, Error

151 will occur.
[Example]
» APM Software Package Setting
No. of ' ) | Goal Circular Operation | Dwell | Circular
Step | Coordin | Control |Operation| Operation " . ) Acc./ ; ) )
Program start o ate method | pattern | method position | interpolation aux. | M code dec no speed time | interpolation
command ' [pulse] point[pulse] "1 [pls/s] [ms] direction
1 | Absolute| Position | Go-on Single 1000 0 0 1 1000 0 Ccw
2 Absolute | Position | Go-on Single 2000 0 0 1 1500 0 Ccw
1
3 Absolute [ Position | Go-on Single 3000 0 0 1 2000 0 cw
4 | Absolute | Position End Single | 4000 0 0 1 2500 0 Ccw
» Program
FOoo9g
f CEll £ e L e I— ¥-anis Present Status
0 Abways OM
MD?:DIDD UD?.DID.D UD?.DID.E CLR 4 ) 1 L
Errar H-anis ¥-awis Errar weawis Efror Canceled
Canceled Command Found
Received
5]
MU?:DIM UU?.UID.D UD?;/DIDA UD?,;’DID 2 FLT 4 0 L
Floating H-anis H-anis H-axis Errar #-axis Floating Original
ariginal Cammand During Found Setting
16 Setting Received Cperation
MD?DDIDS UD?.DID.D UD?{./DIDJ UD?,?DIDE 15T 4 7 Dooo0o L
Heaxis H-ais H-ais Weais Error Operation waxis Indirect Start
Indirect Start  Command During Found Step
Received Cperation
25
MD?:DIZE UD?.DID.D UD?.DIDJ UD?,;’DID 2 SKP 4 0 L
H-aiz Stant H-adis H-amis H-axis Error ¥-axis Skip Operation
Step Command During Found
15 Change Received Operation
a EMD

Program 3.20 Skip Operation
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| 3.16 Repeat Operation Step no. Change

P In case of repeat operation mode setting (End, Go-on, Continuous operation), the current operation step no. will

be changed automatically to operate the step no.1 when repeat operation mode setting step completes the

positioning operation but if start step no. change command is executed in repeat operation, the step no. will be

changed with the assigned step no. not the step no.1 .

P The repeat operation step no. change command can be executed during positioning operation.

» For Program, please refer to Article 3.7 Single Operation (repeat operation step no. change).

13.17 M Code

P This is used to confirm the current operation step no. and carry out the auxiliary work (Clamp, Drill rotation, Tool

change etc.) by reading M Code from the program.

» M code should be set in the M code item of operation data.(Setting range : 1 ~ 65535)

PIf M code is set as “0”, M code signal will not occur.

» M code mode is set from M code output item of extended parameter. (0 : NONE, 1 : WITH, 2 : AFTER)

P If M code occurs, M code no.(1 ~ 65535) and M code signal (On) will occur simultaneously.

» In case of Go-on operation mode, if M code no. and M code signal occur, it becomes standby for the next step; if

executing M code release (APM_MOF) command, it carries out Go-on operation to the next step without start

command.

P In case of Continuous operation mode, M code no. and M code signal occurs and it carries out the Continuous

operation for the next step.

» M code release command can be used even during operation.

» For further information, please refer to Article 5.2.6 M code output.

[Example]
» APM Software Package Setting

<Operation Data Setting>

No. of Ste Control | Operation | Operation Goal Circular Acc) Operation | Dwell | Circular
Program start nop Coordinate method pattern n‘:ethod position | interpolation aux. | M code dec n'o speed time | interpolation
' P pulse Point[pulse “| [plsls ms direction
command
1 Absolute | Position | Go-on Single | 10000 0 10 1 1000 0 Cw
1
2 Absolute | Position End Single | 20000 0 20 1 2500 0 Cw
<Parameter Setting>
Extended parameter | M code output 2 :AFTER
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» Program
FDDD,QQ GET 4 hot4a mo100 23 l_
| {
0] Abways OM
MDDDIDD UD:LDID.D UD:LDID.E CLR 4 0 1 I—
Pt 1T 1T
Errar H-anis Hawis Error
Canceled  Command Found
Received
G
MD?:'DIM UD?.DID.D UD?}DIDJ UD?)’DIDQ [ Fo 4 0
Floating H-anis H-anis H-awis Error
Criginal Command During Found
16 Setting Received Operation
mMaoons Lo4.00.0 un4.00.1 Lo4.00.2
Pl A ¥ v [ et 4 0 pogooo ||
H-axs A-axis H-anis Heaxis Error Operation
Indirect Start Command During Found Step
Received Operation
29
Mooz uo4.00.0 mMa1003
Pl N N G 4 !
H-anis b H-anis Heais M
Code OFF Command Code OM
a5 Received
END
43

Program 3.21 M Code Operation
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| 3.18 Parameter Change from Program

» This is used to change the APM Software package setting parameter by using each parameter change command.

» The parameter change is available only when the operation stops.

3.18.1 Basic Parameter Teaching
» The items available to change are as follows.

Basic Parameter Setting range
N mm - 1~2,000,000,000[X 10 “mn/min],
Speed Limit Inch  : 1~2,000,000,000[X10Inch/min],
degree : 1~2,OOO,OOO,OOO[X10'3 degree/min],
Bias Speed pulse :1~200,000 (Open Collector)[pulse/sec]

1~1,000,000(Line Driver)[pulse/sec]

Acc./Dec.Time No.1(ms)
Acc./Dec.Time No.2(ms)

- 0~ 65,535
Acc./Dec.Time No.3(ms)
Acc./Dec.Time No.4(ms)

Pulse no. per rotation 1~ 65,535

Travel distance per rotation
Pulse output mode 0:CW/CCW, 1:PLS/DIR, 2:PHASE

Unit O:pulse, 1:mm, 2:inch, 3:degree
Unit magnification 0:x1, 1:x 10, 2: x 100, 3: x 1000
» Program
Fooogs
f eIl £ et oioy & L W-axis Present Status
0 Abways OM
MDDDIDD UDIai.DID.D UDIai.DID 2 CLR 4 ) 1 L
Fr 1T 1T
Errar H-anis H-axis Errar saxis Error Cancaled
Canceled  Comrmand Found
Received
4}
mMaaoot Jo4.00.0 Lo4.001 Jo4.00.2
FLT 4 1]

—Fl {1 /1 1/1 ‘ ) o
Floating H-axis H-axis H-axis Errar #-axis Floating Original
Qriginal Cammand During Found Setting

16 Setting Received Operation
mMoooons Lo4.00.0 uo4.00.1 Lo4.00.2
Pl { | {/1 {1 15T 4 0 Duuuqu |_
H-axis H-ais Heaxis H-aiz Error Operation waxis Indirect Start
Indirect Stat  Command During Found Step
Received Cperation
25
MDDDIQQ UDI4 DID o UDI4 DID 1 UDI4 D|D 2 | TBF 4 0 Do0013 000019 L
Pl 1 F {7} {/1 1 — =
H-ais Basic Hoavs H-ais H-avis Error RIS -anis ) .
Parameter  GCommand  During Found Parameter  Change é:;"rf Eas'cparamem
Setting Received Cperation Change ltems 9
Walue
38
EMD
456

Program 3.22 Basic Parameter Teaching
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3.18.2 Extended Parameter Teaching
P The items available to change are as follows.

Extended parameter

Setting Range

. - -4
Software high limit Tﬂm 1 -2,147,483,648 ~ 2,147,483,647 [XlO" mm],
inch  :-2,147,483,648 ~ 2,147,483,647 [X10'inch],
L degree : -2,147,483,648 ~ 2,147,483,647 [XlO'Sdegree],
low |
Software low limit pulse :-2,147.483,648 ~ 2,147.483,647 [pulse]
Back!as.h compensgtlon gmount . 0~ 65,535
Positioning completion signal output time (ms)
S-Curve rate (%) 1~100

External command signal selection

0: START, 1: JOG operation, 2: SKIP

Pulse output direction 0: CW, 1: CCW
lAcceleration/Deceleration pattern 0: Trapezoid operation, 1: S-Curve operation
IM Code mode 0: NONE, 1: WITH, 2: AFTER
Position indication during equal speed operation 0: No indication, 1: indication
Software high/low limit detection during equal . .
9n 9€d 0: No detection, 1: detection
speed operation
External speed/position control switching enabled/disabled
External command enat_)led/dlsabled 0: disabled, 1: enabled
External stop enabled/disabled
External synchronous start enabled/disabled
0: Dwell time,
s . o 1: in-position signal
Positioning completion condition . ! . .
9 P 2: Dwell time AND in-position signal,
3: Dwell time OR in-position signal
Drive ready/in-position selection 0: Drive Ready, 1: in-position
» Program
Foopas
| EE 4 Hoa Moing &) L H-axis Present Status
0 Always OM
MD?:DFD UDI#.DID.D UD?.DID.E CLR 4 0 ) L
Errar H-axis H-axis Errar “-awis Errar Cancelad
Canceled Cammand Found
& Received
mMooood Lo4.00.0 1J04.00.1 o400z
Pl I /1 /1 FLT 4 o
Floating H-auis H-anis H-axis Errar #-axis Floating Point
Original Cammand Diuring Faund Setting
16 Setting Received Operation
MD?:DIDS UDI#.DID.D UD?,}’DIM UD?)DID.E 15T 4 0 000000 L
Heamis H-axis Haxis H-axis Error Operation seaxis Indirect Start
Indirect Stat - Command During Found Step
Received Cperation
25
MD?:DISD UDI#.DID.D UD?,}’DIM UD?)DID.E | TEP 4 0 Dooo1a 000014 L
H-axis H-axis H-axis H-axis Error Heaxis H-axis .
Extended Command During Found Farameter Change }P{-:r):?niiﬁ%dheadn .
Farameter Received Cperation Change Iterms= d
Setting Walue
35
EMD
16

Program 3.23 Extended Parameter Teaching
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3.18.3 Origin-return Parameter Teaching
P The items available to change are as follow.

Origin-return parameter Setting Range

mm :-2,147,483,648 ~ 2,147,483,647 [X10'4mm],
. inch  :-2,147,483,648 ~ 2,147,483,647 [X10'inch],
Origin address 5
degree : -2,147,483,648 ~ 2,147,483,647 [X10degree],
pulse :-2,147,483,648 ~ 2,147,483,647 [pulse]
s -2 ;
Origin-return high speed _mm 1 Z’OOO’OOO’OOO[XIO__ mm/mm],
inch  :1 ~ 2,000,000,000[X10'inch/min],

degree: 1 ~ 2,OOO,OOO,OOO[X10"3 degree/min],

Origin-return low speed pulse :1~ 200,000 (Open collector)[pulse/sec]
1 ~ 1,000,000 (line driver)[pulse/sec]
Origin-return
acceleration/Deceleration time | 0 ~ 65,535
Origin-return dwell time
mm 1-2,147,483,648 ~ 2,147,483,647 [X10™mn],
- . inch  :-2,147,483,648 ~ 2,147,483,647 [X10'inch],
Origin compensation amount 5
degree : -2,147,483,648 ~ 2,147,483,647 [X10~degree],
pulse :-2,147,483,648 ~ 2,147,483,647 [pulse]
Origin-return reset waiting
Time 0 ~ 65,535
0: DOG/origin(OFF),
1: DOG/origin(ON),
- 2: high/low limit/origin,
Origin-return mode 3 negar point, 9
4: high speed origin,
5: high/low limit

Origin-return direction 0: forward, 1: reverse

» Program
Fooogs
f Sl £ UIHCE Mg & I— w-axis Present Status
0 Always OM
mMaooona uo4.00.0 uo4.002 LR 4 0 1 I—
Pl {1 {4
Errar Heaxis H-axis Error “-awis Errar Cancled
Canceled Cammand Faound
Received
G
moooad Lo4.00.0 Lo4.00.1 o4.00.2
FLT 4 a
Pl {1 1/} 1/ 1
Flo_a_ting Heaxis X—agis H-axis Error eaxis Origin-return
Qriginal Command Caring Found
15 Setting Receivad Operation
mMoooos Lo4.00.0 Lio4.00.1 n4.00.2
IST 4 a Dooooo
Pl {1 1/} 1/ : 1
Heanis Heanis Heanis H-awis Errar Operation seaxis Indirect Start
Indirect Start  Command During Found Step
Received Operation
25 2
Moo uo4.00.0 uo4.001 U04.00.2
THP 4 a Dooo1g Dooota
Pl N /1 ] H
Heanis Heanis Heanis H-awis Errar Heanis Heanis . .
CQrigin-return  Command During Found FParameter Change };:r):?ngtr;grlgr::?grg
Farameter Receivad Operation Change ltems
Setting Walue
3
END
46

Program 3.24 Origin-return Parameter Teaching
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3.18.4 Manual Operation Parameter Teaching
» The items available to change are as follows.

Manual Operation
Parameter

Setting Range

JOG high speed

JOG low speed

mm -1 ~ 2,000,000,000[X10"“mm/min],

inch  :1 ~ 2,000,000,000[X10inch/min],

degree : 1 ~ 2,000,000,000[X10°® degree/min],

pulse :1~ 200,000 (Open collector)[pulse/sec]
1 ~ 1,000,000 (Line Driver)pulse/sec]

JOG acc./dec. time(ms)

0~ 65,535

Inching speed (pps)

mm : 1 ~ 65,535[X10mn/min],
inch :1~ 65,535[X10ir310h/min],
degree : 1 ~ 65,535[X10™ degree/min],

pulse :1 ~ 65,535[pulse/sec]
» Program
FDDD?Q GET 4 i 4 w00 3 I_
T
o] Aways OM
w0000 Uo4.00.0 Un4.00.2
| N N L : " !
Emor H-axis H-axis BEmor
Canceled Command Found
Rexeived
1]
w0001 Uo4.00.1 Un4.00.1 Uo4.00.x
P | | 1 /1 i/1 L ! ’
Floating H-awiz Oudng  ¥-axis During  H-awis Emor
Original Operation Operation Found
Setting
1
"":"::J?z UD?'”?'D e Un?f?'z [ e 4 0 D000 13 oooots | |
H-auis H-anis H-awiz Ouring  ¥-3wis Bror H-awis H-amis
tvarnual Command Operation Found Parametar Change
Operation Received Change ftems
Parameter “Aalue
Satting
i}
w0010 Uo4.0o0.2 hiD001 1 Uo4.01.3
— 1/ { | —
Heawis Heaxiz Bmor H-awis Heaxiz Jog
Formard Jog Found High-zpeed High-speead
- Jog
Uog.01.1
Heawiz Jog
Forward
o012 up4.00.2 w0011 un4.01.3
— | 171 { | —
H-awis H-awis Bror H-awis Heaxis Jog
Reverse Jog Found High-zpeed High-speead
i
B ?
uo4.01.2
j—
Heaxis Jog
Rewerse
hJ‘IIIE:JIM UD?.D;].D Un?f;ll UD??ID.Z INCH 4 ) DO000% I—
H-awis H-awis ¥-awis Durng  H-axis Bmor Inizhing
Inzhing Command Operation Found Amourit
Operation Receivead
L
- EHD

Program 3.25 Manual Operation Parameter Teaching
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3.18.5 Input Signal Parameter Teaching

P The items available to change are as follows.

Input Signal Parameter

Setting Range

High limit signal

Low limit signal

Near point signal

Origin signal

Emergency stop signal

Deceleration stop signal

Command signal

Aux. command signal

Speed/position switching
Control signal

Driver Ready/In-position signal

External synchronous signal

0 : A contact(Normal Open)
1: B contact(Normal Close)

» Program
e GET 4 hot2 Ma100 23 |
I
0 Always OM
MDDDPD UD:!.DID.D UDI4.DID.2 CLR 4 0 1 L
Pl 1T 1T
Errar Headis H-axis Error
Canceled Command Found
Received
B
mMOooos Ljn4.00.0 1J04.00.1 LJo4.00.2
P! N 1/} 1/} oRe : 1
Heanis Heais Y-avis H-awis Errar
Qrigin-return  Cammand During Found
15 Received Cperation
mMOooos Ljn4.00.0 1J04.00.1 LJo4.00.2
IST 4 0 poooao
Pt . 1/} ol : l—
Heanis Heais Y-avis H-awis Errar COperation
Indirect Start  Command During Found Step
Received Operation
25
o003z Lo4.00.0 Lio4.00.1 Lo4.00.2
TSP 4 0 pooot1s
Pt { ¥ 1/} {1 1
Heanis Heais Y-avis H-awis Errar H-ais
Signal Command During Found Farameter
Farameter Received Cperation Change
Settint Walue
35
EMD
_ 5]

Program 3.26 Input Signal Parameter Teaching
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3.18.6 Common Parameter Teaching

» The items available to change are as follows.

Common Paramete

r Setting Range

Pulse output level

0:Low Active, 1:High Active

Encoder pulse input mode

0:CW/CCW(1), 1:CW/CCW(2), 2:PLS /DIR(),
3:PLS/DIR(2), 4:PHASE A/B(1), 5:PHASE A/B(2),
6:PHASE A/B(4)

Z phase clear

Encoder Auto Reload value

0~4,294,967,295

Zonel setting axis assigned

0:X, 1:Y, 2:Z, 3:Endoder

Zonel output “ON” position

mm :-2,147,483,648 ~ 2,147,483,647 [X10 “mm],
inch  :-2,147, 483 648 ~ 2,147, 483 647 [X10° Inch]

Zonel output “OFF” position

pulse :-2, 147 483 648 ~ 2, 147 483 647 [pulse]

degree : -2,147,483,648 ~ 2,147,483,647 [X10°degree],

Zonez2 setting axis setting

0:X, 1:Y, 2:Z, 3:Encoder

Zone2 output “ON" position

mm :-2,147,483,648 ~ 2,147,483,647 [XlO ],
inch  :-2,147,483,648 ~ 2,147,483,647 [X107inch],

Zone2 output “OFF” position

pulse :-2, 147 483 648 ~ 2, 147 483 647 [pulse]

degree - -2,147,483,648 ~ 2,147,483,647 [X10°degree],

Zonea3 setting axis setting

0:X, 1:Y, 2:Z, 3:Encoder

Zone3 output “ON" position

mm :-2,147,483,648 ~ 2,147,483,647 [XlO “mm],

Zone3 output “OFF” position

inch -2, 147 483 648 ~ 2,147, 483 647 [X10° |nch]
pulse :-2,147,483,648 ~ 2,147,483,647 [pulse]

degree : -2,147,483,648 ~ 2,147,483,647 [X10°degree],

Zone output mode

0: individual output, 1: batch output (ZONE1)

Circular interpolation method

0: Middle point, 1: Center point

» Program
U GET 4 hTa Ma100 5 |
I
0] Akways QM
maoooo Lio4.00.0 un4.00.2
Pl N | | oR : . -
Error Heais H-axis Error
Canceled Command Found
Received
1
maaood Jg4.00.0 Lo4.001 o4.00.2
—p} N 1/ 1/ LT ! !
Floating Heaxis Headis H-axis Error
Qriginal Command Diuring Found
16 Setting Receivad Cperation
mMOooos UD4 DD 0 Lo4.001 o4.00.2
IST 4 1] Dogooo
—1Pl {1 {1 1
Hoawis >< a)us Hoais H-axis Errar Cperation
Indirect Start Command During Found Step
Feceived Cperation
28
MO0034 1J04.00.0 1U04.00.1 1J04.00.2
TCP 4 0 pooo1g pooo1a
Pl N i/} ] : o]
Commaon Heanis Heanis H-awis Errar Heans Heais
Farameter  Cammand Diuring Found Farameter Change
Setting Receivad Cperation Change lterms=
Walue
38
EMD
46

Program 3.27 Common Parameter Teaching
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| 3.19 Operation Data Setting

» The items available to change are as follows..

Operation Data Setting Range

mm :-2,147,483,648 ~ 2,147,483,647 [X10™mn],
inch  :-2,147,483,648 ~ 2,147,483,647 [X10®inch],

degree : -2,147,483,648 ~ 2,147,483,647 [XlO'sdegree],
pulse :-2,147,483,648 ~ 2,147,483,647 [pulse]

Goal position

fm -1 ~ 2,000,000,000[X10“mm/min],

inch  :1~ 2,000,000,000[X10'3inch/min],

Operation speed degree: 1 ~ 2,000,000,000[X10'3 degree/min],

pulse :1 ~ 200,000 (Open Collector)[pulse/sec],
1 ~ 1,000,000 (Line Driver)[pulse/sec]

Dwell time(ms) 0 ~ 50,000
M code no. 1~65,535
Control method 0: position control, 1: speed control
Operation method 0: Single, 1: Repeat
Operation pattern 0: End, 1: Go-on, 2: Continuous
Coordinate 0: Absolute, 2: Relative
Acc./dec. No. 0~3

» Operation data change is available from 1 to 400 step at X, Y and Z axes respectively.
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| 3.20 Encoder Preset

P This function is to change the encoder value with encoder preset setting value.

» Encoder preset command should be executed in the status that external encoder pulse input is not entered.
» Encoder preset setting range : 0 ~ 4,294,967,295

» Program
FDDD?Q GET 4 hio14A w0100 23 I_
I
0] Abways OM
MDDDIDD UDIal.DID.D UDri.DID.E CLR 4 0 1 L
Pr 1T 1T
Errar Yeavis H-awis Error
Canceled Command Found
Received
4]
Moo03a Lo4.00.0 un4.00.1 Lio4.00.2
el M v ¥ [ erms 4 0 pooozo | |
Encoder Aanis H-axs H-axis Error Encoder
Preset Command Cruring Found Setting
18 Received COperation Yalue
mooaont uod.oo0.o un4.00.1 Lod.00.2
FLT 4 o
Fl { | {./1 ./} 4
Floating Yeavis H-anis ¥-axis Error
Original Command During Found
%6 Setting Received Operation
moooos uo4.00.0 un4.00.1 uo4.00.2
Pl i v ¥ = 4 o poonoo | |
H-axis ¥-aris H-axis W-axis Errar Operation
Indirect Start  Command During Found Step
15 Received Operation
END
45

Program 3.29 Encoder Preset
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| 3.21 Error and Output Disabled

» Error includes Light failure error and Heavy failure error.

P If light failure error occurs, the positioning operation will continue and only error will occur.

» In case of heavy failure error, if the error is not cleared, it is not available to carry out the positioning operation.

And if the heavy failure error occurs during operation, the operation will stop.

P If external high/low limit, external emergency stop, soft high/low limit, internal emergency stop during the
positioning operation are detected during the positioning operation, it stops promptly and becomes the pulse
output disabled status. Thus it is required to release ‘the pulse output disabled’ by Error reset command. In case
of occurring in the origin determination status, it is required to execute the origin determination by the origin return,
floating origin, current position preset.

P Error reset command includes the case to reset the error only and the case to release the pulse output disabled
status.

» For further information, please refer to Error Information of Appendix 2.

» For further information of the error contents, it is available to confirm it from APM Software Package Help function

and during the operation by APM Software Package it is available to confirm the content of error per axis.

P Output Disabled can be released when executing “CLR” as long as “Output Disabled Release Value”

is set to “1” in the program.

» Program
Fooogsy
f 1 £el) £ icH Mooy e I— H-axis Present Status
0 Always OM
MD?:DIDD UDI4.DID.D UD:i.DID.E CLR 4 0 Doo02 L
I L L L
Errar H-anis H-axis Error Remaove
Canceled  Command Found Output H-axis Error Canceled
Received Disahle
Setting
4}
EMD
14

Program 3.30 Error and Output Disabled
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3.22 ZONE QOutput

» According to ZONE output mode (O: individual output, 1: batch output (ZONE1)), ZONE1/2/3axis setting,
ZONE1/2/3 ON starting point, ZONE1/2/3 ON ending point setting, it is outputted by the signal of ZONE1,
ZONE2, ZONES.

» According ZONE output command, it carries out the external output for ZONE1, ZONE2, ZONE3 “ON" signal or
prohibits the external output.

» For further information, please refer to Article 5.5.5 Zone Output.

» Program
FoO09g
I GET 4 hil1 4.2, 10100 23 I_ e Present Status
0 Always ON
00000 ua4.00.0 Uo4.00.2
Ip | 1| I CLR 4 i} 1 I_
Lol | T 1 I
Error Kz H-zxiz Errar w_axiz Error Canceled
Canceled Command Found
Feceived
E
M000356 Lo4.00.0 Liog .00 .1 Liog.00.2
IOE 4 1]
—F | {1 171 11 t 1
Zone Heawiz Heawis He-awiz Error Faone Enabled
Enahled Comtmanc During Founcd
Feceived Operation
16
M00037 La4.00.0 Liog .00 .1 Log.00.2
o | 1 [/ 1/ LoD 4 0 l_
LI | T 1 I o T
Zone Diabled K-aniz K-axis ¥-axiz Error Fone Disabled
Command During Found
o5 Feceived Operation
00001 Lo4.00.0 Liog .00 .1 Liog.00.2
Y N i/ 1/} . : L
Floating K-axis K-axis W-axiz Error H-aiz Flolsting Criginal
Original Command Curing Found Setting
24 Setting Received Operation
MDPDPS UD?'DP'D UD?'UPJ UD?'UPQ I5T 4 a DO0aoa I_
1P T 10 171 11 1 -
H-gmiz gz gz ¥-axiz Errar Cperation Woais Indirect Start
Indirect Start  Command Douiring Founcd Step
45 Received Operation
EMD
53
Program 3.31 ZONE Output
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| 3.23 Point Start

» Point start is the positioning operation available to operate by operation data of the step no. set by one time start
command and is called also “PTP(Point To Paint)". It is available to set max. 20 steps.

P It carries out the point start as much as the assigned point number from step setting (Point 1) regardless of End,

Go-on, Continuous operation mode. In this case, the step no. to be set should be set as the step no. that starts

at the very first in case of Go-on or Continuous operation mode.

[Example]
» APM Software Package Setting

Items of Step | Coordin | Control | Operation | Operation G??I . Clrcglar Acc./ Operation Qwell . Clrcular
- no ate method pattern method position | interpolation aux. | M code dec no speed time | interpolation
Position data ‘ [pulse] Point[pulse] | [plsls] [ms] direction
1 | Absolute | Position End Single 1000 0 0 1 1000 20 Ccw
2 | Absolute | Position End Single 3000 0 0 1 2000 20 Cw
10 | Absolute | Position Go-on Single 6000 0 0 1 3000 20 Ccw
11 | Absolute | Position Go-on Single 10000 0 0 1 4000 20 Ccw
X Setting 12 | Absolute | Position Go-on Single 15000 0 0 1 5000 20 cw
13 | Absolute | Position End Single 25000 0 0 1 6000 20 cw
20 | Absolute [ Position |Continuous| Single 45000 0 0 2 7000 20 Cw
21 | Absolute | Position |Continuous| Single 75000 0 0 2 8000 20 cw
22 | Absolute | Position End Repeat 0 0 0 2 9000 20 Ccw

» Operation Pattern

Speed

Forward

8kpps
7kpps
6kpps
5kpps
4kpps
3kpps
2kpps
1kpps

Position

0 1000 3000 6000 10000 15000 25000 45000 75000
Step no.22 Step no.1  Step no.2 Step no.10 Step no.11 Step no.12 Step no.13 Step no.20 Step no.21

9kpps—
Reverse END(Repeat)

On

POINT
Operation
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» Program
FDDD,QQ GET 4 hio144 m0100 23 I_
| {
0] Always ON
MDDDIDD UD:LUID.D UDIai.D‘D.Q CLR 4 0 1 L
Pr 1T 1T 1
Error Yeavs H-awis Error
Canceled Command Found
Received
G
MO0036E Lio4.00.0 Lo4.00.1 Lio4.00.2
Pl N 1./} 1/} LT ‘ !
Zone Yeavs H-ais H-awis Error
Enabled Command During Found
16 Received Operatian
MD?:P,BS FUT 4 hio121 poozoo Dooozz I_
| {
H-awis Point Step Hoamis
COperation Mumberof  Mumber of
Step Setting H-axis Set Step for
Operation  Pointoperati
an
25
Mooo3g uo4.00.0 uo4.00.1 uo4.00.2
PST 4 1] Doooz2z2
Pt { {1 1/ L 1
H-axis Point Hoaxs A-axis Heaxis Error H-anis
Ciperation Command During Found Mumhber of
Received Cperation Set Step for
Foint-aperati
an
32
ERND
42

Program 3.32 Point Start
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Chapter 4 APM Software Package

4.1 APM Software Package Installation and Removal

4.1.1 APM Software package Installation Procedure
(1) If double-clicking installation file, it shows the following window. Then, pressing [Next] button, the step processing continues

to the next step.

APM Software Package - InstallShield Wizard

Welcome to the InstallShield Wizard for APM Software Package

IristallShisld < Back {Newts | Cancel

(2) After entering the user name and the company name or school name, if press [Next] button, it continues to the next step.

APM Software Package - InstallShield Wizard

Customer Informati

InstallShield < Back Hest > Cancel

(3) After selecting the folder to install, press Next button.

APM Software Package - InstallShield Wizard

Choose Destination Lot

InstalI5hield < Back Mews} Cancel
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(4) To continue the installation procedure, press Install button. If pressing Back button, it returns to the previous step.

APM Software Package - InstallShield Wizard

InstalIShild < Back {instal ! Cancel

(5) The following window shows the installation progression.

APM Software Package - InstallShield Wizard

Setup Status

InstallShield

(6) If the following window appears, press End button to complete the installation procedure.

APM Software Package - InstallShield Wizard

InstallShield Wizard Complete

InstallShield < Back Cancel

¥ When a message stating ‘Windows should be rebooted’, you should reboot the computer for the normal action of APM

Software package.
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4.1.2 APM Software Package Removal Procedure
(1) If double-clicking Installation file after the APM Software pakage is installed, the following window appears. Select Remove and

press Next and it starts removing the APM software package.

u Package - InstallShield Wizard

Trstall’ ek [| teas | Canca

InstaliSreld | chock | pwas Cancal

Jastall | el
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4.2 APM Software Package Basic Structure and Function List

4.2.1 APM Software package Basic Display

L APM Software Package ver 3.0 - LSIS [*.apm] - [Monitaring Stop. Tracking Stop]

[lpe ER ¥ow Dota Crine Tous Help _l=l x|
A — = AT N R waE [gEal @
B —t
[Ecrpior Wi Sow X Sugrialifos: F i P fuas F 2w z
= £ Xt Data Posdin
[ * Pusion Dals -
&P ¥ o Dt Speed
3 ' Posifon Dais | stesNo |
= @ ZivmsDala Emce Code
[5] 7 Pastion Data NSt
=8 FT:':::HH Msdee/Slave
= £ Meri M Code
L] Frotie Trackang BUSY
&1 Meritning Praiticrs Complete:
- @ Elnuam M Code O
Frokie Sendson
! - Qg Fix
{83 Chevdou Int Simudnfion T
Slop
W Lpper Limt
S Lowsr Linit
EMG Slop
DWITDW,
Dpeiation Status
Conhinl Palien
D Herme Fietuin < E
Puston Sy
Snend Sunc o
i ey | e o e e e e T T |
# [ Sultwarn Package wor 3.10- 2008 o | code [ aois | Destription | Fie Dserption
% < >
[T # 15, Stanee fEstemal Signal [ S UL TH, Totod Erow % Bsie Emo J, i s B [
oML Disconnacted BASE #, SLOT # : Open Collector 3

(1;‘ A A \\ y

Figure 1. Initial Display of Program Execution

Items Description

Includes tool collection such as file open/save, edit, print, operation data/operation parameter,
A : Basic Tools gathering online/offline model setting communication connection, monitoring and simulation function
etc.

B : Command Tools ) .
Includes tool gathering of frequently used command items.

gathering

C : Tracking Tools With Tracking tools, the user can realize the Zoom-in/out function and various function when
gathering carrying out Tracking.

D : Working screen and Through "working screen", the user can move the working space to the desired display easily and
Command window carry out the commands through “command window”.

As it is divided into monitoring, Tracking, operation parameter, operation data(X,Y,Z) etc, the user

E : Working space )
can carry out several works at the same time.

F : Status display window | Indicates the working status information of APM software package.

G : External I/O signal . ) ) ) . o
window Available to confirm the external I/0 signal of each axis during monitoring.

Indicates the information of APM module characteristics and position, the information of
telecommunication environment/status and max./min. operation parameter etc.

H : Status line

A Display available to confirm the specification of errors occurred while executing the

| : Error history window ]
commands by every 10 of each axis.

Table 1. Function description of APM software package initial display
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APM software package has “Show/Hide” function for all parts such as error history window, external 1/0O signal
window, working space etc. This function is shown on [View] menu and the function description is shown on the

following table.

Items Action description Hot key

Main tool gathering Shows and Hides Basic tool gathering.  * refer to Fig. 1
Command tool gathering | Shows and Hides Command tool gathering. SHIFT + K
Tracking tool gathering | Shows and Hides Tracking tool gathering. SHIFT + L
Status line Shows and Hides Status line. SHIFT +S
Working space Shows and Hides Working space and Command window. SHIFT + W

External I/O signal / Shows and Hides External I/O signal window and Status
SHIFT +V

Status display display.

Error information Shows and Hides Error history display. SHIFT + E

Table 2. Show/Hide function of APM software package display

4.2.2 APM Software Package Function List

1) Main Features
(1) Intuitive icon design applied
— Applied the intuitive icon design for the user to use APM software package more easily.
(2) Stereoscopic structure to verify the data easily and fast
- Available to verify the external 1/0 signal and the error history easily and fast during monitoring.
Especially, as the error history display shows the detailed error contents and actions for the errors shown on
the monitoring display at one time, it helps to solve the problem. And it is designed to indicate the external
1/0 signal status by color classification for the user to verify it easily.
(3) Flexible Communication function
— APM software package is designed for the user to recognize GLOFA GM/MASTER-K PLC or XGT PLC type
automatically and as it checks the communication speed automatically, the user can use the positioning
module by using this software package easily without setting separately.
(4) Compatible with the previous APM software package
— Enables to read the file prepared in the previous version APM software package and save it as the file for
XGT positioning module. But, the file prepared in the upgraded APM software package not allowed to be

read in the previous version APM software package.
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4.3 Working Screen

4.3.1 Make working screen
1) Method
(1) Select [New file] from file menu or select the corresponding icon from basic tool gathering.
(2) Select [Open file] from file menu or select the corresponding icon from basic tool gathering.

(3) Select [Set online model] or [Set offline model] from model setting item or select the corresponding icon

from basic tool gathering.

Items Tool gathering Hot key

New file [ CTRL+N
Open file E-q' CTRL+O
Set online model ﬂ SHIFT + N
Set offline model EE; SHIFT +B

Table 3. “Make working screen” related tool gathering

2) Function description
(1) APM module axis number fixing when making new Working screen
When making Working screen after selecting [New file], the working screen is composed with the assumption
that it is basically APM 1 axis module and thus the user can not edit other axis except X axis in the monitoring
screen, operation parameter, operation data screen.
But if the user makes new working screen by using [New file] item after setting the APM module axis number

by [Set online model] or [Set offline model] already, the user can make the working screen using the

previously setting APM module axis number information.

4.3.2 Save Working screen
1) Method
(1) Select [Save] or [Save as other file name] from file menu.

(2) Write the file name and save it, it is saved as file name.apm.

Items Tool gathering Hot key

Save working screen E CTRL+S

Table 4. “Save working screen” related tool gathering

- The file extension name (apm) of APM software package and the file extension name (apm) of the previous APM software package are

same. When you open the specific apm file by using the previous APM software package, if the data is broken, this means that the

corresponding file is for XGT APM file and if you use APM software package, you could verify the data correctly.
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2) Function Description
(1) Save 3axis data regardless of APM module axis number
When APM software package saves the working screen, it saves all 3 axis data even if APM model is 1 axis
or 2 axis. (Ex : in case of 1 axis, Y,Z axis data is saved as Default.)
After setting APM module as 3 axis to form the working screen and saving the corresponding file, if you reset
APM software package and open the corresponding file, only 1 axis data shall be displayed. In this case, if

you set 3 axis in [set offline model] item and open the file again, you can see all 3 axis data.

Save jn: |.D My Documnents ﬂ EF B
IZ1k120s program

)y Music

ﬂMy Pictures

I)Updaters

|2 p builder

e
Save a3 type: |Apm File[*. apm) j Camzel

Fig. 2. The screen displayed when saving the working screen

4.3.3 The Structure of Working Screen

1) Function Description

(1) Composed of 1 working screen
Once the working screen is made, it is not available to make other working screen by using [New file]. In order
to make new working screen instead of the existing working screen, you should save the existing working
screen as a file and close it and then make new working screen. If you select [New file] to make new working
screen in the state that the existing working screen is open, the error will occur.

(2) Proceeding status indication
During monitoring or Tracking, as the upper part of the working screen changes to show the message such as
in Monitoring, Tracking stop or Monitoring stop, in Tracking, it is available to recognize the current status

when moving to other screen.

ltem HrAxis s Z-Axis
Unit 0: Pulse 0 Pulse 0: Pulse
Pulse per ratation 20000 pls 20000 plks 20000 pls
Travel per rotation 20000 pls 20000 pls 20000 pls
Unit multiplier o= IR o=
Pulse Output mode 0: O AT 10 Chaf AT 0: O AT
PaE::nt;ter Bias Speed 1plsfs 1 pls/s 1plsfs
Speed Linnit 100000 pls/s 100000 pls/s 100000 pls/s
ACC/DEC M1 500 ms 500 ms 500 ms
ACC/DECHo.2 1000 ms 1000 rres 1000 ms
ACC/DEC Mo3 1500 ms 1500 s 1500 ms
ACC/DECMo.d 2000 ms 2000 s 2000 ms
S Upper Limit 2147483647 pls 2147423647 ols 2147483647 pls
SN Lower Limit -2147483648 pls -2147483648 pls -2147483648 pls
Backlash Compensation 0ple Opls 0ple
Position Complete Time 1000 mz 1000 s 1000 mz
Ext. Command Selection 00 Start 0: Start 0 Start
Pulze Output Direction 0 C 0: 0 C
b4 Code Output 0: NOME 0: MONE 0: NOME
External Command [ Disable 0 Disable [ Disable
E;t’;::;i Extemal Stop [0: Dizable 0: Dizable [0: Dizable
Erternal Concurent Start 0 Dizable 0 Disable 0 Dizable

Fig 3. Working screen
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4.4 Offline and Online Model Setting

4.4.1 Offline model setting
1) Method
(1) Select [Set offline model] from model setting items or click the corresponding icon from basic tool gathering.

(2) After setting APM module type and APM module axis number, press [Verify] Button.

Items Tool gathering Hot key

Set offline model EE; SHIFT+B

Table 5. “Set offline model” related tool gathering

2) Function Description
(1) Automatic setting of Data range according to APM Module type
The purpose of offline model setting is for the user to write operation parameter or operation data without
connecting to PLC. As [Open collector] type and [Line driver] type has different range of speed limit, cares

should be taken in setting the model.

OFFLINE Model X

FLC Type

PLC RGT FLC -

APM Module Type

" Open Collectar ¢

APM Module dxis

 Vhkis 28k 8 3

0k | LCancel |

Fig. 4. Offline model setting dialogue box

(2) Maintains the existing data after setting offline model
When you set new offline model in the state that the working screen is open, the existing operation parameter or
operation data shall be maintained as it were. But in case that APM module axis number is changed, it may not
be available to see the existing operation parameter or operation data. And if you select XGT PLC for PLC type

value, the parameter item (input signal parameter) will appear by adding on the operation parameter screen.

4.4.2 Online model setting
1) Method

(1) Select [Set online model] from model setting items or click the corresponding icon from basic tool gathering
or click [The previous online model setting] icon.

(2) If you click [Online model setting] icon, APM module base position, slot and model information shall be
displayed and if several module is set on one base, the APM module list that APM software package is
recognizing at present time shall be displayed. If the user carries out [Online model setting] regardless of
PLC CPU model, APM software package will search PLC CPU model and set the online model

automatically. While the communication speed of GLOFA GM/MASTER-K PLC CPU is 38400pbs, the
4-8



Chapter 4 APM Software Package

S ———
communication speed of XGT series PLC CPU is 11520bps, but APM software package is designed to
check the communication speed automatically so that the user can connect regardless of PLC CPU type

without a separate communication setting.

(3) If you select the desired APM module and press [Verify] Button, new working screen shall be made.

Items Tool gathering Hot key
Set Online model % SHIFT + N
Set the previous online model | None

Table 6. Online model setting tool gathering

2) Function Description
(1) In case that several APM modules are set in PLC
In this case, APM software package can recognize max. 4 bases (32 slot). GLOFA GM/MASTER-K PLC can
recognize max. 8 APM modules for one base, and XGT PLC can recognize max. 12 APM module for one base
(max. 8 bases). The following figure shows the online model setting dialogue box when several APM modules
are inserted.

ONLINE Model 3

APM Module

@ BASET [SLOT 2: Open Collectar 3
BASE 1

BASE 2

BASE 3

BASES

BASE B

=
[~
[~
=
=
[
[~

. |
. |
e |
© BasEd |
L |
L |
CopasET |

L

Cancel

Fig. 5. Online model setting dialogue box

(2) Reconnection function
This function enables to form the working screen by connecting PLC and software package directly using the
previous online model setting information instead of using online model setting function when you need to set
online model again after closing the communication port. But if you carry out the previous online model setting
function without setting the online model more than one time after executing APM software package program,
the error message will be displayed as follows. Thus you should set the online model before carrying out this

function.

@ Mo previous On-Line model information,

Flease, set up the On-Line model

Fig. 6. Error indication for reconnection function
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4.5 Communication Environment Setting

4.5.1 Communication Environment Setting
1) Method

Select [Communication environment setting] icon from basic tool gathering.

Items Tool gathering Hot key

Communication environment setting % SHIFT + P

Table 7. Offline model setting related tool gathering

2) Function Description
(1) RS-232 and USB communication support
APM software package supports RS-232 and USB communication. For RS-232 communication, the
communication speed of GLOFA-GM/MASTER-K PLC CPU and XGT PLC CPU should be set as 38400bps
and 115200bps, respectively while the user should set COM fort in accordance with the COM port to which
PLC is connected. For USB, it is designed to process the data 4-5 times faster than RS-232 communication.
The user can set the above two communication methods by using the communication environment setting
dialogue box as below and the changed content shall be displayed on the state bar located in the bottom of

APM software package.

Connection g|
Comm Setting

Comm tethod R5-232

v RS5-232 Part 0 COM 1

 USB Speed |4 115200k -

Qg LCancel |

Fig. 7 Communication environment setting dialogue box
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4.6 Operation Parameter and Operation Data Setting

4.6.1 Operation Parameter Setting
1) Method

Select [Operation parameter] from data menu or click the corresponding icon from basic tool gathering.

Items Tool gathering Hot key

Operation parameter SHIFT + P

Table 8. Operation parameter related tool gathering

2) Function Description
(1) Configuration
Operation parameter is divided into 5 types as follows.

Basic parameter, Extended parameter, Origin/Manual parameter, Input signal parameter, Common

param eter
lterm Kehdis r-Axis Z-Axis
Unit T Puisel 1t Pulse 0 Pulss
Y ——— 20000 pls 20000 pls 20000 pls
Travel per ralation 20000 pls 20000 pls 20000 pls
Uit multiplier 0k 0 s
Puisss Ot e 0 CwCCw 1 Cw T 1 Cw T
PﬁBr:fﬂ‘;Er Bias Speed 1 plsts 1 plsts 1 plss
Speed Limit 100000 pls/s 100000 pls/s 100000 pls/s
ACC/DEC Mo 500 ms 500ms 500ms
ACT/DEC N2 1000 s 1000 s 1000 s
ACC/DEC i3 1500 s 1500 ms 1500 s
ACC/DEC Nod 2000 ms 2000 ms 2000 ms
S 7w Upper Limit T47453547 ple T147453547 ple Z147453647 ple
5w Lo Lini 2147483648 pls 2147483648 pls Z14743648 pls
Biacklssh Compersstior pls Opls Opls
Poasition Complete Time 1000 ms 1000 ms 1000 ms
Ext. Command Selection 0 Sttt 0 Sttt o Stan
Puiss: (utput Dirscticn 1 ol vl  Cw
M Cinde Output 0 NONE o NONE o NINE
Edternal Command 1t Disable 1t Dissble 1t Disable
pEE’:‘rZ:f;gr Evlemal Stop 0: Disable 0: Disable 0 Disable
Exterial Concanert Start T Disshle T Disshle T Disshle
Erternal VTP T Disshle T Disshle T Disshle
Software Liit Detect 0 No Detect 0 No Detert 0 NoDetert
Fasiion Display 0: Mo Display 0: Mo Display 0: Ho Display
ACC/DEC Pattem: 0: Trapezoidsl 0 Trapezoidsl 0: Trapezoidsl
§-Curvs Riatio &0 50 50
Fosition Complste Cond o Dl o Dwel 0 Dwel
Diiver Readplnposition % Diiver Fieady 0 Diiver Fieachy 0. Diiver Fieacky
Homing Method 0 DOG/HOME(DFF] 0 DOG/HOME(DFF] 0 DOG/HOME(DFF)
Homing Dirsction I Cw I Cw I Cw
Home Addross pls Opls Opls
Home Compensation s Dpls Dpls
Heme High Speed 5000 plsés B00D pls/s B000 pls/
Homs Low Spesd 500 plss 500 pists B0 plss
P;‘;::gtgr Homing Retiy Time Oms Oms Oms
Homing ACC/DEC Time 1000 ms 1000 ms 1000 ms

Fig. 9. Operation parameter screen

(2) Automatic range and data error check function
With [Automatic range and data error check function] for each item, it is available to modify the error directly
through detailed error message when the user entered the data wrong. If such data error occurs, it will be
restored as the previous value automatically. Especially, when the user enters the data in the speed related
parameter item, the related parameter items shall be compared with max/min value automatically and if the

items is out of range, the background color is displayed by red so that the user can enter the proper value.
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(3) Maintains operation parameter data when making new working screen
Even if the user makes the working screen again through offline/online model setting while editing operation
parameter item, operation parameter information does not disappear and is maintained as it were. Thus this is
very useful in case of using operation data in several APM modules.
(4) Unit conversion function and Parameter max./min. indication function
If changing the Unit of each axis, the items related to speed and position shall be changed automatically in
the unit and range indication. As Max./Min. of parameter item per unit is shown on [Status line] if selecting the

corresponding items, it enables to reduce the data input error.

Item | Xetods |
Unit 0 Pulse
Pulse per rotation 20000 pls
Travel per rotation 20000 pl: lf
Unit multiplier 0wl N;s:d:::w |
Ercie Pulze Output mode 0: O AW Eund [«[-::M'::v:q
[ e Bias Speed 1 plss | ———
Speed Limit 100000 pls/s Eutmnal VTR
ACC/DEC Na 1 5000 s _;:"'
ACC/DEC No2 1000 ms 1 Paem
ACC/DEC No.3 1500 ms "::a:::w::&m
ACC/DEC Mood 2000 s Drivet Raedpingastion
ttern | etois 1
Urit 1: mm
Pulze per ratation 20000 pls
Trawel per ratation 20000 um Mo | Code | s | Description Fixt Description
Unit multiplier 0s1
Pulze Dutput mode 0 CwfdCOw,
Pa?gnt;ter Bias Speed 0.01 mmdm
Speed Limit 1000.00 ramdm
ACC/DEC Nod 500 ms
ACC/DEC No.2 1000 ms n n
ACC/DEC No.3 1500 ms [T T Total Emer foe-Awis Enor jy Yedwis Enior }, Z-Auis Entor
ACC/DEC Nad 2000 s -214748364.5-214748364.7 [COM1 (Connected  |BASE 0, 5LOT 2 : Open Collector 3
T
Operation parameter screen State bar
Figure 9. Unit conversion function(pulse > mm) Figure 10. Parameter max./min. indication function

(5) Editing function

For operation parameter screen, [Copy/Paste] function for block and each item is not applied

4.6.2 Operation Data Setting
1) Method

- Select [X/Y/Z axis operation data] from data menu or click the corresponding icon from basic tool gathering.

Iltems Tool gathering Hot key
X axis operation data SHIFT + X
Y axis operation data SHIFT +Y
Z axis operation data SHIFT +Z
Copy CTRL+C
Paste ig) CTRL+V
Return g CTRL+Z
Revive ] CTRL+R
Initial value setting None

Table 9. Operation parameter and Operation data setting tool gathering
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2) Function Description
(1) Configuration
APM software package shows 50 operation step items for each axis as initial value. The user can change the

step number of each axis through the environment setting function

Step Cordi Control Pattern M ethod Address [pulze] | Sub Address [pulze]] M Code "ﬁg Speed [plz/g] | Dwell [mz]| Cirlnt Dir
1 4BS POS EMD SN 0 a 0 Mol a a Ch
2 ABS POS EMD SIM 0 a 0 Mal a a Chf
3 HBS POS EMD SIM 0 a 0 Mol a a Chf
4 4BS POsS EHD SN i a 0 Mo a a Chd
5 ABS POS EMD SIM 0 a 0 Mal a a Chf
[ ABS POS EMD SIM 0 a 0 Mol a a Ch
7 4BS POsS EHD SN i a 0 Mo a a Chd
8 ABS POS EMD SIM 0 a 0 Mal a a Chf
9 ABS POS EMD SIM 0 a 0 Mol a a Ch
10 ABS POs EMD SIM 0 1] 0 Mol 1] 1] Chad
11 ABS POS EMD SIM 0 a 0 Mal a a Chf
12 4BS POS EMD SN 0 a 0 Mol a a Ch
12 ABS POs EMD SN 0 1] 0 Mol 1] 1] Chf
14 HBS POS EMD SIM 0 a 0 Mol a a Chf
15 ABS Pas EHD SIM i a 0 Mo a a Chf
16 ABS POS EMD SIM 0 a 0 Mal a a Chf
17 HBS POS EMD SIM 0 a 0 Mol a a Chf
18 4BS POsS EHD SN i a 0 Mo a a Chd
19 ABS POS EMD SIM 0 a 0 Mal a a Chf

Fig. 11. Operation data screen

(2) Automatic range and data error check function
With [Automatic range and data error check function] for each item, it is available to modify the error directly
through detailed error message when the user entered the data wrong. If such data error occurs, it will be

restored as the previous value automatically.

(3) Maintains operation data when making new working screen
Even if the user change the APM module information through offline/online model setting while editing
operation data item, operation data information does not disappear and is maintained as it were. Thus this is

very useful in case of using operation data in several APM modules.

(4) Editing function
Operation data screen supports [Copy/Paste] function for block and each item and carries out [Copy/Paste/
Return/Revive] function by using the right side of mouse. And it is available to change the data of each item as

initial value by using [Set initial value] command.

Copy Ctrl+C

5 | Paste ol | [
3 Undo iz END SIN o 0
7| rital value fREND, all o c
8 rererm—————— END SIN i} i}
4/0

Step Cordi Control Pattern Method Address [pulse] | Sub Addiess [pulse]l M Code | “y ™ | Speed [pls/s] | Dwell ms]| - CirInt Dir

Before “initial value setting” / After “initial value setting”

Fig. 12. Initial value setting command execution
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(5) Operation data item indication function
When the data is entered in the operation data item, if it is different from initial value, it shall be changed in

Black color automatically that enables to distinguish the edited data. (Refer to environment setting function)

(6) Operation step change function
Basically the step no. of X, Y, Z axis operation data screen is limited as 50 steps. If setting the range in

[Environment setting] function to increase the operation step number of each axis, the working screen shall

be reformed.

(7) Auto-Fill function
This auto-fill function used in Excel enables the user to write the data in order easily. This function is available

to work only in one longitudinal line and not available in case of more than two longitudinal line.

s el ol fan

§wme:!IMe* Mcme] L | sm:w.ruln-eu-ul L'-mn-]

F

3

Il

I

(

Ackdmss [puden] | Sub Ackbess :.1-.-1 M Code

[
Me.

Somp | Conk | Conol

Fatten | Mahod

5 prnnc 5] | D)

(1 |

Fig. 13. Auto-Fill function

3) Notices
(1) [Copy/Paste] in different unit
If you set X axis unit as “mm”, “inch”, “degree” (Y, Z axis “pulse) in operation parameter screen and move to X
axis operation data screen to enter “0.01” for the goal position item and “0.1” for operation speed item and carry
out block copy and then block paste to Y axis operation data screen, the Y axis goal position item and operation
speed item shall be indicated as “0” instead of 0.01 and 0.1. This means that other units except “pulse” unit are

allowed to indicate decimal point for goal position and operation speed item while “pulse” unit is not allowed.

| Copy CtiC

A page ey | SIH [0 1 [
[ I T SiN 0 [ o[ Mot [
5| - SiR 00 [ 0] Hot 000
5 | A Inwalvdue B 00 00 0] Hod ]

Control

Copy Chrl+C

Paste Chrl+y l
Undo Chrl+2 0 0 ’

END 5N 0 0 0 Mal 0 0
Tnitial Value END 5N 0 0 0 Mal 0 0

X axis operation data(*mm”) / Y axis operation data(“pulse”)

Fig. 14. [Copy/Paste] error in different units
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(2) [Copy/Paste] in different block
If you set the block for partial operation data item and carry out [Copy/Paste] function to other block without
setting the block for overall operation data item and carrying out [Copy/Paste] function, the error message shall

be displayed as follows.

S || Eew ‘ B | Pattsm | Method |  Address [um] [fn?ﬁm]
1| s P05 END | SN 02 i
2 | hes FOS END SN 04
3 | aes POS END | SN [ e
4| e FOS END | SN [ e
5 | aes POS END | SN 00
5 | @8s 705 END | SN 00 IR

Step | Cordi Contral Method Address [um] | Sub Address [um] | M Code AN’E [f‘;ﬁ'ﬂ] Dwsel [res]{ Cir Ik Dir
1 0.1 0 Ned 0 oW
2 Copy Chrl+C E 4 0z 0 Mol 020 1] cw
3 0.0 0] Ned 0.00 0 cw
4 Undo vz 0.0 0] Ned 0.00 0 ow
5 0o 0 Mol 0.00 0 Cw
Initial Value
3 w0 e 0.0 0] Ned 0.00 0 cw

Fig. 15. [Copy/Paste] error in different block

(3) Speed Items
As the max. speed of Line Driver and Open Collector of APM module is different, if the user changes the APM
module type with Open Collector after setting the operation data by Line Driver, it may occur that the value of
speed item of operation data is out of max. value. In this case, APM software package is designed to process
the item out of max. value with red color so that the user can verify it easily and even in the case of executing
data write, the caution message will be displayed. And even in parameter items, the speed related items shall be

processed with the same method.

Step Cordi ‘ Control ‘ Pattern tethod ‘ Address [pulse] | Sub Address [pulse] M Code "?&"E ‘ Speed [plsds] | Dwell [ms]| Cirlnt Cir
1 4B3 P03 KEEP SN 1000000 0 0] Not [ I
2 ABS POS KEEP REF 2000000 1] 0 Mol 50000 1] i
3 ABS POS EMD SIM 1] 1] 0] Mol 1] 1] O
4 ABS FOS END SN 0 0 o ke [0l 0 ow
5 ABS POS EMD SIM 1] 1] 0 Mol il 1] i
B ABS POS EMD SIM 1] 1] 0] Mol 0 1] i
7 ABS POS EMD SIM 1] 1] 0] Mod 0 1] O
8 ABS FOS EMND SIM o o 0| Mol 1} o Ol
g ABS POS EMD SIM 1] 1] 0] Mol 0 1] i
10 ABS POS EMD SIM 1] 1] 0] Mod 0 1] O

Fig.16. Operation Speed Check Function according to APM module type

When selecting XGT positioning module and GM/MK positioning module in APM software package, the operation parameter
screen to be seen for the user is different. This is because the item ‘Input signal parameter’ was added to the XGT

positioning module parameter.
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4.7 Command

4.7.1 Command
1) Method
(1) Execute [Set online model].
(2) After executing Monitoring or Tracking and setting the command axis, if you click the command item button or
click the command item button right after setting the command axis, monitoring is automatically carried out

and the corresponding command item is executed.

2) Function Description
(1) Configuration
As the command axis setting part does not change even if the command screen is changed or scrolled up and
down, it is available to verify the command axis information easily. The command screen is composed of CMD
1, the command screen except teaching command, CMD 2, the command screen related to teaching and
teaching array, and PST, Point command screen and if the command axis is set in any from 3 screens, it shall

be applied to all command screen simultaneously.

| [ bz [T Z-dwsiz

Fig. 17. Command axis setting part

Prew T vew | T Eem | Poxhk T vae T 2h B oxais | [ ovhis [ 2
Indiect Stat | Step o[ AUN
v e T Reset/Outpt Enable | RUN Step 1 Mo 0
Pos 0.0um i Target 0: R&M :
Spd 0,00 m/rn Teaching Data POS RUN 0 0
Dwell Oms
Dirsct Start | Moode 0| AUN jisice i 1 0
Aco/Dec No. Mol Step i 3 0
Cordinate £BS T Target 0: Rk 3 0
2achins na
Corttal FOS S . POS
Dec. Stop | Time Oms| AUN 4 0
Pos Dvenids | Pos 0.0um| AUN No 0
Spd Overide | Spd 0.00 mm/m| RUM a 0.0 um B 0
Spd Overide with| Pos 0.0um 1 0.0 um £ 0
Pasition
Spd 0.00 mmém 2 00
Poslian Preset | Pos 0.0um| AUN 7 0
Encoder Prasst | Pos 0pls| AUN 3 0.0umn
StanStep | Step 1 RUN n 0.0 um 3 0
Fep Step | Step 1| RUN 5 0.0um
Inch Vdue 0.0um| RUN 5 T RUM el 3 0] AUN
JOG << < > >> um 10 0
7 0.0
JOG Stop ] Yehe um Iy 1
Master X 7 0.0um
Spesd Syno | Maate 0| RUN q T0um 12 0
St ]
Master % 10 0.0 13 I
Pastion Syne | Step 0| RUN 11 0.0 um
o i 12 0.0 urn s !
A Y
= : 13 D.0um 18 0
Concutent Stat (— AUN 14 0.0um 16 0
z 0
= — 15 0.0 um 17 0
Lrearlot. |- 2 5| FuN Target 0: Rt " i
Step a7 JOG Teaching | Data JOG Low Speed RUM
el nt Slave ® FiL WValue 0.00 mmdm 13 0
CMD1 CMD2 PST

Fig. 18. Command screen configuration
(2) Unit conversion function
The command item related to Position and Speed carries out the unit conversion function based on the
corresponding axis unit set by operation parameter.
(3) Automatic range and data error check function
The command screen contains Automatic range and data error check function for each item.
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If data input error occurs during monitoring, monitoring will stop for a while and the error message is displayed
and then monitoring works starts again.
(4) Command item data

The data to enter in the command item is not saved as a file other than operation data and maintains the input
value only when the program is running and it shall be set as an initial value whenever the program begins.
The command required to enter the Axis information from command items such as Synchronous start,
Circular interpolation etc, display the item indication differently according to APM module axis number. For
example, in case of 2 axis APM module, the axis information required to set on the linear interpolation shows
only X, Y axis information except Z axis.

(5) Editing function
The command screen is not available to carry out Editing function such as Copy/Paste function for each item.

(6) Short-cut command item and Tool gathering
The command items not necessary to enter the data such as Floating origin setting, Stop, Emergency stop
can be carried out simply by using [Command tool bar] and [Hot key] and if you press the right side of mouse,
the menu will be displayed in order to carry out the function same as the function shown on the command tool

bar and carry out the command easily.

W i T i T Item Icon Hot Key
e [ St ’ IR X axis stop J5] F5
— Error Reset
E Y axis stop Lvs] F6
- % ramecr 1o @m; . Z axis stop [5]] F7
Qo | Emergency stop 2l |[Fs
o ...m = Origin return or homing &l F9
Dec. | Oms| RUMN
o 2 T S T Floating point setting & F10
o SR G P Speed to position switching B ALT +1
Spd UP‘;i:tl o4 Position to Speed Alt+2 E RUM
e e Position to speed switching ﬁl ALT +2
Encader £l s A3 i pls| RN . .
oy B e e Skip operation Bl ALT + 3
Fee ! gy ee aws | Continuous operation ] ALT + 4
™ 3 W cCode OFF Ates  pUmAUM - —
— N Return to the previous position sl ALT +5
[ memte At F— before manual operation
- flig zore Disable Ats L ol aun M Code Off EI AT+ 6
——— (3 MPGEnable Alt+o o
@ wcosbe  Awe | Zone output enabled fie ALT +7
— s % v Zone output disabled Bl ALT + 8
[ worsiree—Teremp ez Eles T
: MPG enable B8]l [AT+9
MPG disable B8] |AT+O
Error history reset 3 -
Error reset [E]] -

Fig. 19. Command execution using the Right side mouse and command tool gathering
(7) Command item according to APM Module
The Command item has the item available for all APM module and the item available for more than 2 axis
APM module (Synchronous start, circular interpolation, position synchronous start, speed synchronous
start operation etc). Thus, in case of 1 axis APM module, the user can not carry out the command item which

is carried out on 2 axis APM module.

4-17



Chapter 4 APM Software Package

¥ otwis T s T Zawis
Indiect Statt | Step 0| AUN
Error Resst 1: Reset/Output Ensble | AUN
Pos 0.0um
Spd 0.00 mm/m
Dwel Qs
Direct Statt | Meads 0| AUN
Ace/Dec No Nol
Cordinate 4B5
Contel POS
Dec Stop | Time Oms| AUN
Pos Ovenide | Pos 0.0um| AUN
Spd Overide | Spd 0.00 mm/m| AUN
Spd Override with| Pos 00|
Pasition Spd 0,00 o
Position Preset | Pos 0.0um| AUN
Encoder Preset | Pos 0pls| AUN
StatStep | Step 1| RON |
Fep. Step | Step 1| AUN
Inch Valus 0.0um| AUN
JOG << < > T
JOG Stop ]
Master X
Speed Sync | M.rate 0| AUN
Srste [
Master 3
Pasition Sync | Step 0| AUN
Pos 00um
fvis 5
Concurent Start : 2
z i
Linear Int i ! AUN
Sten i

Fig. 20. The command items prohibited when selecting 1 axis APM module

3) Notices
(1) Communication error

When APM module does not carry out the command normally after the command execution (APM module and
communication does not work to connect or the data can not be entered), APM software package shows the
following error message after trying the communication connection as much as the number of retry set in the

communication option and asks the user whether or not to reconnect.

@ Mo response! please, check communication status,

Fig. 21.Communication error message

(2) Command axis setting error

In case of command axis setting, if it does not fit with Monitoring axis or Tracking axis (for example, monitoring

axis is set as Y axis and the command axis is set as X axis), the error message will be displayed as follows.

@ ‘Command axis' should be same to "Monitoring Axis'

Fig. 22. Command axis setting error message
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4.8 Monitoring Execution

4.8.1 Monitoring
1) Method
(1) Execute [Set online model].
(2) After selecting the axis for monitoring from monitoring screen, select [Operation status monitoring] from
monitoring item or click the corresponding icon from basic tool gathering.

(3) If you press monitoring icon once, monitoring is executed and if you press the icon one more, it stops.

Items Tool gathering Hot key
o A
Monitoring +_III\‘I SHIFT + M

Table 10. Monitoring tool gathering
2) Function Description
(1) Execution environment

While executing monitoring, [Data read/Write] and [Tracking] function shall be inactive and not available to
carry out the function.
[External I/O signal window] and [Error history window] is indicated only during monitoring and when
monitoring stops, the related data is not indicated.
In case of 1 axis/2axis APM module, Y axis or Z axis shall be treated in Gray in monitoring screen and data is
not indicated.

(2) Monitoring axis change
While executing monitoring, the user can not change the axis for monitoring. In order to change the axis for

monitoring, it is required to stop monitoring and reset.

=% APM Software Package ver 3.0 -- LSIS [*.apm] - [Monitoring Start, Tracking Stop]

Fie Edi View Data Online Tools Help _ =] x|
] inf=iE X2
BOEEBOD fntsliee] Bl 2mE EEo® 33
U e A = Signaliisis " s " ¥ s "z Ais A
WV sbsis [ vhsis [ Zaie & Position A A A
InditectStart_| Step o[ AUN Speed [ [ [
Enot Reset 1: Reset/Dutpul Enable | AUN SiepHo 1 1 1
Fos pls Eircr Code [ 0 0
and plsss Master % ¥ z
el 7™ Master/Slave Master Master Master
Direct Start | Moode 0| AU il g g g
Aco/Des o Nl ECST)
o aie Fosition Complete
Contol FOS HlEodslON
Tl T Oms| AUN Drigin Fix
- — Output Inhibi
Pos Overide | Pos k| AUN | =
SpdDvenide | Sed Dpls/s| AUN s
Spd ?;vemde with| Pas Opls aUN S Lower Limt
osition Sed Dpisis ENCEE
Poshion Preset | Pos Upls| AUN T & & &
Encoder Preset | Pos Dk |_AUN | Dperation Stals
StatSiep | Sten 1| AuN = ol Patiem
Fep. Step Step 1| RUN Home Retun
inch Value 0pls| RUN Fasiion Syne
G « | < | > > Speed Syne
108 Stop 1 v JOG High Speed
¢ > 06 Low Speed v
& workcpae Elomp 1 [Elowe | Fest | [ onitoring [l Tracking | [PWParmeter | Pl Dot | [v0]V-tiois Data | [20] - Do
x Signal Hhwis | vhds | Zhwis * | mo | code | mas | Desription Fix Description
Upper Limi OFF OFF OFF
Lower it OFF OFF OFF
Dog OFF OFF OFF
Home OFF OFF OFF
MR OFF OFF OFF
Siop OFF OFF OFF
Command OFF OFF OFF :
Sub-Command OFF OFF o |2
o SpeecHoPostion OFF OFF OFF §
£ Tnpasition OFF OFF oFF ¥ |3
HIE > i >
3 [\ Staius ) External Signal 5 [T TP\ Total Enor s Eror Jy et Enor , ZAws Error
COML Connected BASE 0, SLOT 2 & Open Calleckor 3

Fig 23. 3 axis APM module monitoring screen
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(3) Monitoring period change
It is available to change the monitoring period by using [Environment setting] function and set within the
range 40 ~ 80 ms.

3) Notices

(1) Communication error

If the communication does not work because of communication problem or PLC power OFF during monitoring,
the error message will be displayed and APM software package return to the initial status. That is, as it returns
to the previous step before setting online/offline model, the user should set APM online model after checking
communication cable status or PLC power status. In this case, operation parameter and operation data set

before maintains the previous setting value without changing it as it were.

@ Mo response! please, check communication status,

Fig. 24. Communication error message
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4.9 Tracking Execution

4.9.1 Tracking
1) Method
(1) Execute [Set online model].
(2) After selecting the axis for tracking from Tracking screen, select [Profile tracking] from monitoring menu or
click the corresponding icon from basic tool gathering.

(3) If you press Tracking icon once, Tracking is executed and if you press the icon one more time, it stops.

Items Tool gathering Hot key

Tracking [ SHIFT+T
Start @ None
Pause @ None
Enlarge {ﬂ None
Reduce 'El None
Area enlargement None
Data indication I'l" None
Save None
Print @ None

Table 10. Tracking tool gathering

2) Function Description
(1) Execution environment
- On the Tracking screen, X axis means Time and Y axis means Speed.
- During Tracking, [External I/O signal function] is not indicated.

- On the Tracking screen, current position, current speed, current step, unit information are indicated basically.

4000.0

-4000.0

A0 0.0
Time (s)

Auis_Step No. Display Monitaring Data
Position 12798.000000 Speed 3000000000

a- 0O 0O

Step Mot Enor Code 0
E ]

Urit ke Unt  puse
[PLC Intemal) [APM Software Package)

Fig. 25. Tracking screen
- Tracking tool gathering, while the working screen moves, becomes inactive and can not carry out the
corresponding function.
- Tracking is available only for 1 axis basically.
- The error occurred during Tracking shall be indicated on the Tracking screen and Error history screen at the

same time.
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(2) Tracking related tool gathering

enlargement

Items Tool gathering Function
When Tracking screen pauses or the coordinate of the screen
is changed by Enlarge/Reduce function, if you press this
Start @ 9 y 9 4 P
button, the coordinate shall be restored as same as set at first
and Tracking starts again.
Pause @ Used for the Pause of Tracking screen.
If you press [Enlarge] Button during tracking, the screen stops
Enlarge 'E'l for a while automatically and appears enlarged. If you want to
start Tracking again, press [Start] Button.
If you press [Reduce] Button during tracking, the screen stops
Reduce 'El for a while automatically and appears reduced. If you want to
start Tracking again, press [Start] Button.
This is used when you want to make the desired part enlarged
during Tracking. To use this function correctly, if you stop for a
Area

while by using [Pause] button and drag the desired area to
enlarge by the mouse, only the selected area appears in
enlarged. If you want to start Tracking again, press [Start]
Button.

Data indication

b4

This function is used when you want to see X, Y data value of
the desired area during Tracking. To use this function correctly,
if you stop the desired area by using [pause] button and move
the cursor to the desired position, (X, Y) data shall be indicated
automatically. If you want to start Tracking, press [Start]
Button.

This is used when you want to save the Tracking screen by

[Save as picture file] and available only when Tracking screen

Save
is in Pause. The picture file type available to support are 3
such as *.bmp, *.emf, *.jpg.

Print % This is used when you want to print Tracking screen and

available to use only when Tracking screen is in Pause.

Table 11. Tracking tool gathering function description
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(3) Step no. indication function

Step no. indication function is to indicate the operation step no. on the tracking screen when indirect start. The

user can verify the operation information such as current operation speed, current position data and operation

step information together with tracking screen.

4000.0

MNo: 3

A 1 Displayed operstion step no.

-4000.0

e 5 A R
5.0 10.0

Time (s)

Buis_Step No. Display Monitoring Data
Pasition  [12798.000000 Speed 3000000000

B O 0O

Step Mo 1 Ermor Code 0

[}

Unit pulse Unit pulse
[PLC Intemal] [&PM Software Package]

Fig 26. Tracking — Step no. indication function

(4) Tracking axis unit

In the bottom of tracking screen, the axis unit set by APM software package and the corresponding axis unit

saved in PLC internal memory are indicated and if two units are different, max. value of Y axis coordinate

(speed) shall be set on the Tracking screen based on the unit saved in PLC internal memory.

Unit Y axis max. value (speed)
pulse 10000
mm 100

Inch, deg 10

Table 12. Tracking-Y axis max. value setting per unit

3) Notices

(1) Tracking related tool gathering may not act according to the O/S of APM software package installed computer.

It may occur sometimes in Windows 2000, Windows XP and in this case the solution is to increase Tracking

period by using [Environment setting function].
Reference:Window 2000 - Tracking period 40ms
Window XP - Tracking period 60ms

(2) As X axis (time) value of Tracking screen is quite different from actual operation time, cares should be taken in

using.
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4.10 Data Read/Write Function

4.10.1 Data Read/Write
1) Method
(1) As Data Read/Write function is not available during monitoring or tracking, it is required to carry out the
function after stop it when the corresponding is active.
(2) Click [Data read/write] item from communication menu or click the corresponding icon from basic tool

gathering to select the desired data and then press [Read] or [Write] Button.

Items Tool gathering Hot key

Data Read/Write o SHIFT + R

Table 13. Data Read/Write related tool gathering

2) Function Description
(1) Configuration

The items shown on Data read/write dialogue box are different according to the APM module axis number.

Data Transfer E|
Parameter D ata Position D1ata

[T ¥ Az Position Data

[~ Awis Parameter

™ ¥ Auiz Pasition Data
[™ Z Awis Parameter

[~ Comm Parameter [ Z Auiz Position Data
Eead | Wite | Select Al | Close |
3 axis

Fig 27. Data Read/Write dialogue box by APM module axis number
After carrying out [Data read], it is formed newly on the working screen but after carrying out [Data write], the
working screen is maintained as it were. As [Data read/write] function can not be cancelled during working,
cares should be taken in using. During data read/write working, the proceeding status is indicated in the status

line in the bottom of APM software package.

* Sl Mhuw | vt | Zhms | |*[ Mo | code | Ewscripiion P Dseription

: Uppet Limk g

Lower i
ling.

Hcme
EMG

Sinp
Cormmand
Sub-Lomeand

S in Prcson
%
t

Irpsdun
£ - = > <
LT Ststus J, Extermal Sagnai |7 LT T Totad Evon  vnis Emee ¥Auds Envor 280 Enor ]

[T i Auis Poaition Dalnmading 75% | COMI [Connmcled  BASE 0, SLOT 2 : Opm Coleector 3

Erver bty wiredon

Fig. 28. Data read/write proceeding status indication
3) Notices
(1) If you want to carry out [Data write] while APM is in operation (when ‘Busy’ signal indicates ‘ON’), the error

message shall be displayed as follows. But [Data read/write] function is available while the PLC CPU is in the RUN.

@ 'Diata Transfer' can't be executed when the BUSY flag is 'ON'

Fig. 29. Error message
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4.11 Simulation Function

4.11.1 Profile Simulation
1) Method

(1) Enter the data into the axis operation data item for simulation.

(2) Click [Profile simulation] from simulation menu or click the corresponding icon from basic tool gathering.

(3) After setting simulation axis and step no. from simulation dialogue box, press [Execute simulation] Button.

Items Tool gathering Hot key
Profile simulation SHIFT + F
Circular interpolation simulation SHIFT +1
Restore ICBI None
Enlarge {'ﬂ None
Reduce El None
Area enlargement None
Data indication F‘|’1 None

Table 14. Simulation related tool gathering

2) Function Description
(1) Execution environment
If you click profile or circular interpolation simulation icon, tool gathering with 5 buttons except dialogue box
shall be displayed. This tool gathering helps the user know the related result in detail by enlarging/reducing
the simulation screen. The function for the corresponding tool gathering is shown same as Table 11.
Tracking tool gathering function description.
Profile simulation is available only for 1 axis simulation. That is, it is not available to carry out simulation for

the 2 axis interpolation operation.

{Profie si

Ais | |Simulation End

|a|iq_|_|__ﬂ Circular I, Sirulation }

Start Step Mo: |1

B00D

0 —
o 20 40
Time

Simulation Start

Fig. 30. Profile simulation screen
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(2) Run-Time Refresh function
Profile simulation has Run-Time Refresh function and if operation data is changed, the changed result shall be

reflected right away and indicated on the simulation dialogue box.

Stop | Cod | Condl | Patiem | Method | Addressloulse] | SubAddress(ouisel] M Code | 40 | Speedlpisssl | Dl ms]| Ciulet Di
1 £BS FOS KEEF B 10000 0 0[ Not 3000 o[ ow
2 FES FOS KEEF 5N 20000 0 0] Nal 5000 o ow
3 £BS POS END SN 30000 0 0 Na AL
x|| et 0 o tw
No.1 [ o ow
Prafile Simulation | i i Sinlsion | Mo T oW
Auts: [X =] [SimulaionEnd Start Step Moz [T Mal 0 o ow
No.1 0 o ow
T i o tw
B ﬂi o oW
10000 EHORCRE! | ] oW
[ ot T o] o
No.l [ o ow
Mol [ o ow
Na.l [ o ow
No.1 0 o ow
Mol [ o tw
10000 Mo 0 o ow
Mol 0 o ow
Na.l [] o ow
No.1 0 o ow
10000 Mol 0 0] ow
Time Na.l [ o ow
_TEEESEEE—.——h—m_——imm————mywee e [ o ow
Simulation Start Cloge Nol 0 ] ow
No.l [ o ow
Step | Cowdi | Contiol | Pattem | Method | Address(pube] | Subsddresslpuise M Code | 0 | Spesd [pisss] | Dwellms]] Cilnk i
1 4B P05 KEEP 51N 10000 [ 0 Mot 3000 o[ W
2 485 POS KEEP SIN 20000 0 0 Mo 5000 o oW
3 £B5 FOS END SIN 30000 [ 0 Mol 200 i —
[Simulati x| Mol 0 0w
M.l ] 0w
Profile Simmulation | G i Simision | Mol ] o oW
wdsi [ 2] BmuatonEnd Start Sten o s [T | |12 e
Mol 0 0w
o o oW
ﬂ| [
| 0 oW
T 0 Cw!
0 o oW
0 o cw
0 0w
0 o oW
0 o cw
0 0w
] 0w
5000
0 o oW
0 o cw
5000 10000 o 0] Cw
Time u 0] Cw
0 o cw
Simulation Start Close Nad o o tw
M.l ] 0w

Fig. 31. Profile simulation Run-Time Refresh function

4.11.2 Circular Interpolation Simulation
1) Method
(1) Click [Circular interpolation simulation] from simulation menu or click the corresponding icon from basic tool
gathering.
(2) After entering circular interpolation method/direction information, starting point, Ending point and sub point

data from circular interpolation dialogue box, press [Execute simulation] button.

2) Function Description
(1) Execute environment
Circular interpolation simulation is available to carry out simulation by using the Sub point method, Center point

method and circular interpolation direction setting (CW/CCW).
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(2) Sub point method

The following shows the result of simulation by Sub Point method of circular interpolation.

ulation x|

Profile Sirmulstion ] Gircular Int. Simulaﬁnn]

— Circulat Interpolation ——
Method [Sub Point
Dir |Cw T

[ Main fue

Start  [-100
End {100
Sub - [750

~ Sub-fxe—

Start [100
End [[lo0
Sub 130

Simulation Start i Close i

Fig. 32. Circular interpolation simulation by Sub Point method

A) Sub Point method is the method for simulation by calculating the sub point matching with the starting point
and ending point with the coordinate of starting point, the coordinate of ending point and the coordinate of
sub point. In this case, as the direction shall be determined according to the position of sub point, the user
can not change it by random.

B) It is not available to match the starting point and the ending point, the ending point and sub point with the
starting point and the ending point.

C) The point can not be arranged in a straight line.

(3) Center point method

The following shows the result of simulation by Center point method of circular interpolation.

Simuia £

Profile Sirulstion I Gircular Int. Simulaﬁnnl

~Circulat Interpolation
Method [Center Point =
Dir  |Cw -

—Main Axe
Start  [100

End  |100
Sub lg—

—Sub-fze

Start |100

End [0

Sub [F0

Simulation Start | Close |

Fig. 33. Circular interpolation simulation by Center point method

A) Center point method is the method for simulation by calculating the center point again with the coordinate of
the starting point, the coordinate of ending point and the coordinate of center point. In this case, the user can
determine the direction.

B) Center point method is available to match the starting point with the ending point. In this case, it becomes the

circle.
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4.12 Status Screen, External I/O signal and Error history function

4.12.1 Status Screen
1) Function Description
(1) Configuration
Status Screen indicates the working status information that APM software package carries out.

To hide/cover the status screen, press [SHIFT+V] Hot key or click [External I/O signal] from view menu.

10:47:21 Manitoring Star.. A
10:48:54 ErrarCode DB Handling Enar - Can't display Erar Descriptic
10:48:54 Monitoring Stap..

10:4%54 Disconnected

10:48:56 Trying to conmect®GT PLC (115,200 bps)...

10:80:28 Tryingto connect XGT PLC (115,200 bps)..

10:50:30 Connected

10:50:30 ¥GT PLC- Open Collector 3 -
q | ’
A4 ]2 [ status 4 Evternal Signal [

L=z

Fig. 34. Status screen

4.12.2 External 1/O signal function
1) Function Description

(1) Configuration

External 1/0O signal window indicates the data only during monitoring. If monitoring stops, the data indicated on
the external 1/O signal window all disappeared and the screen is converted to the status screen.

The item that appears in external 1/0 signal window is indicated based on the monitoring axis. That is, when
monitoring axis is “X axis”, the external I/O signal window indicates only X axis external signal.

To hide/cover external I/O signal screen, press [SHIFT+V] Hot key or click [External I/O signal] from view menu.
On the external I/O signal screen, if the signal status is “OFF”, it is indicated by Blue color while Red color if the

signal status is “ON".

| Signal HoAuis =P S Z-Pyiis
B Upper Limit OFF OFF OFF
Lowar Limit OFF OFF OFF
Dog QFF QFF QFF
Home QFF QFF OFF
EMG QFF OFF OFF
Stop QFF QFF JFF
Command OFF OFF OFF
Sub-Command QFF OFF OFF
Speed-to-Postion QFF QFF QFF
Inposition QFF OFF OFF
Ext Simultaneous Start) QFF OFF OFF

[ F oI, status_}, External signal

Fig. 35. External 1/O signal window
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4.12.3 Error History function
1) Function Description
(1) Configuration
Error history window is composed of [Overall error screen] and [Each axis error screen].
Error history data is indicated only during monitoring. If monitoring stops, the data indicated on the error history
window all disappeared.
The item indicated on the error history window is indicated based on the monitoring axis. That is, when
monitoring axis is “X axis”, error history window indicates only X axis external signal.
To hide/cover error history signal window, press [SHIFT+E] Hot key or click [Error history information] from view

menu.

(2) Error indication method
[Overall error screen] indicates all the latest occurred errors of each axis and [X/Y/Z axis error screen] indicates
10 errors occurred on each axis in order and shows the error description and solutions together in order to carry
out the restore works promptly.
If the redundant error repeats, [Each axis error screen] indicates only one error and when you start monitoring
again after completing monitoring, the redundant error all shall be indicated.
If [error history reset command] is executed, the corresponding axis related error shall be removed from
[Overall error screen] or [Axis error screen]. The error lists displayed on the overall screen during monitoring
will all disappear if monitoring stops but if monitoring starts again, the previous error lists will not be indicated but

instead the latest error is indicated.

2| Mg | Code | Description | Fix Description

I 151 Operation speed value of operation data can not be set as "I Setthe operation speed value as the v
2 23 Indirect start command is not available to carry outin the absolute coordinate of origin,..  The absolute coordinate operation is n
3 151 Operation speed value of operation data can not be set as "I’ Setthe operation speed value as the v

3

<

=4

H

el

B

H I ]

ST To Total Err A x-vis Err A Y-Asis Err ) Z-Axis Err §

Fig. 36. Error history window
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4.13 Print function

4.13.1 Print
1) Method
(1) If you click [Print] from file menu when the working screen is open or click the corresponding icon from basis
tool gathering, the working screen moves to monitoring screen and print dialogue box shall be displayed.
(2) After selecting the desired item, if you press [Print] Button, print dialogue box shall e displayed and it start to

print. If you press [Preview] Button, you can verify the print screen before printing.

Items Tool gathering Hot key

Print @ CTRL+P

Table 15. Print related tool gathering

2) Function Description
(1) Execution environment
Print dialogue box indicates APM module specification and PLC information obtained from [Online model
setting function]. When printing GLOFA-GM/MASTER-K positioning module parameter, the input signal

parameter to be applied for XGT APM module is indicated as “N/A” and printed.

Print Item Selection x|

FLLC Model [GT PLC - Dpen Collector 3

Farameter Data Fosition Data
I [ EFarameter I~ XPostionData [T ~ [i
™ v-Parameter I~ vFostionData [T ~ i
I~ Z-Parameter ™ ZPosiion Data [T~ [

Preview | P | option | Clese |

11

.

Fig. 37. Print dialogue box

Fig. 38. Preview screen and Printer setting dialogue box
(2) Printer option function
Through print option dialogue box, it is available to set the left/right margin and the head/bottom of print

screen.
=

-~ Margin Opti

Right - [150 mm Lert - [150 mm

Automnatic Caloulation wher input sither right or lsft

— Header/T,
Header |

M an 20 chars [including space]

Tail |

Cancel_|
Fig. 39. Print option dialogue box
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4.14 Environment Setting Function

4.14.1 Environment Setting Function
1) Method

(1) Click [Environment setting] from file menu or click the corresponding icon from basic tool gathering.

2) Function Description
(1) Operation data option
[Operation data indication extension option] is the option to change the step number of X/Y/Z axis operation
data. [Operation data item indication function] is the option to change the color in order to distinguish it from
other items easily when the data entered in X/Y/Z axis operation data by the user is different from the initial

value.

option x|

armrn Cption I Etc: Option ]

2.7 < Step Rang

o Step Mol ™~ Step Mo.50
" Range |1 IED i’

— Pasition D ata Display

¥ Caolor display for the item not default

ok | cancel |

Fig. 40. Environment setting screen — Operation data option

(2) Communication option
[Monitoring period and Tracking period setting option] is the option that the user can change the

corresponding period according to the system.

option ]
posionvis |/ Gomm option] e in |
r~ Period Setting
Monitaring Period |5[|— [ms]
Tracking Period [so " Imal

- Camm Error Rety

Cornrn Retry Times 5

Cancel

Fig. 41. Environment setting screen — Communication option
[Communication error restore option] is the option to set how many times to try to restore the communication
when the communication error occurs while APM software package and PLC carry out the communication

works.

(3) Other option
[Error history file create option] is the option to select whether or not to save the error occurred while working
with APM by using APM software package as a separate file. As this item is basically set in APM software

package, the user can not change it.
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oprion x|
Position Data I Corm Option IE‘M:OpImn]
Errar Histor File
I~ ake Ermar History File

Fig. 42. Environment setting screen — Other option

4.15 Other Function

4.15.1 System Check Function

APM software package exchanges the data with PLC periodically and monitors the status while data read/write,
monitoring, tracking is not carried out. But in case that there is no response from PLC, it sens the error message

after executing the Retry function as much as it is set in the communication option, and returns to the initial

status.

@ Mo response! please, check communication stakus,

Fig. 43. Communication error message

4.15.2 Automatic file open function

APM software package opens automatically the file saved last when program runs. In this case, the positioning

information (APM module type information and axis information) with which the corresponding file was used, will

be displayed together.
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Chapter Positioning Parameter & Operation Data

» This chapter describes parameter to be set by software package.
» Parameter configuration of software package is as follows and this parameter items should be set at each axis
(But common parameter shall be applied to all axis equally)

[Parameter Configuration]

e |

1 Item s-dnis s Z-duris
1 Urit 1: | 0: Pulsd 0 Pulzg |
I Pulse per Fotation 5000 pls 20000 pls 20000 pls 1
1 Travel per Rotation S000.0 um 20000 pls 20000 pls 1
Unit Multiplier 0w 0w 0w 1
1 Pulze Output Mode 0 O /CC 0 O /T 0 O /T !
: poals Bias Speed 0.01 ramdm 1 pss T plsis :
1 Speed Limit 10000.00 mmdm 100000 pls/s 100000 plss 1
1 ACC/DEC Mo B00 s B00 s B00 s 1
1 ACC/DEC Mo 2 1000 ms 1000 ms 1000 ms 1
1 ACC/DEC Mo3 1500 s 1500 s 1500 s 1
1 ACC/DEC Mo 4 2000 ms 2000 ms 2000ms| |
I S Upper Limit 214748364.7 umn 2147483647 pls 2147483647 pls 1
I Shw Lower Limit -21474R2E4.2 urn -21474232642 plz -21474232642 plz 1
! Backlash Comp 0.0um Ups ops|
: Position Complete Time 1000 ms 1000 ms 1000 ms 1
1 Ext. Command Selection 0 Starl 0 Starl 0: Starl 1
1 Pulse Output Dir 1: CCW 0 Cha o Cwd ]
1 M Cade Output 0: MOME] 0: MOME]| 0: MOME] 1
R External Command 0: Disable 0: Dizable 0: Disableg |
1 it el External Stop 0: Disable 0: Disable 0: Disablef 1
1 Ext. Concurrent Start 0: Digable 0: Digable 0 Disabled |
1 External VTP 0: Digable 0: Disable 0 Dizatld |
1 S Limit Detect 0: Mo Detect 0: Mo Detect 0: Mo Detect !
1 Paosition Display 0: Mo Display 0: Mo Display 0: Mo Displa :
1 ACC/DEC Pattern 0: Trapezaidal 0: Trapezaidal 0: Trapezoidal 1
I 5-Curve Ratio 50 50 =,
1 Position Complete Cond 0: Dol 0: Dol 0: Dl 1
I_______ — HomeMethod | _ _ _ _ D:DiverReady _ _ _ _ _ODiverReadd _ _ _ _ _ O Dnverfeady 4
F=T 77777 THomeMethed |~ G DOGHOME(OFF] | G DOG/HOMEDFF] — 0 DOG/HOMEDFF] !
! Home Dir 1 COw 1 COw 1 COw] :
: Home Address 0.0 urm O pls O pls 1
1 Home Compensation 0.0 urm Opls Opls 1
1 Horne High Speed 2000.00 rmdm 8000 plzds 8000 plzds 1
1 y Home Low Speed 500,00 rrndm 500 pls/s 500 pls/s :

ame Home Retry Time Orms Orms Orms

Forameter Home 4CC/DEC 1000 s 1000 s 1000 s :
: Diwell Oms Oms Oms 1
1 JOG High Speed 2000.00 5000 plsis 5000 plsis 1
1 JOG Low Speed 500,00 mrndm 1000 plsds 1000 plsds 1
1 JOG ACC/DEC Time 1000 mz 1000 mz 1000 mz 1
1 Inch Speed 1.00 rrnd 100 pls/=s 100 pls/=s J
r Upper Limit Signal 1: M.Close 1: M.Close 1:MN.Close |
: Lower Limit Signal 1: M.Close 1: M.Close 1:N.Closel |
1 DOG Sigaal 0: M.Ope 0: M.Ope 0: M.Ope :
1 HOME Signal 0: M.Ope 0: M.Ope 0: M.Ope |
1 EMBG Signal 1: M.Cloze 1
1 Input Signal STOP Signal 0N .Ope 0N .Ope 0 NOperl |
COMMAND Signal 0: M.Ope 0: M.Ope 0: N.Ope 1
: SUB-COMMMAMD Signal 0: M.Ope 0: M.Ope 0: M.Ope 1
1 WTP Signal 0: N.Ope 0: N.Ope 0: N.Ope :
1 INPOSITION Signal 0: M.Ope 0: M.Ope 0: M.Ope 1
oo d_FdgMsed | ______--== 1
P77 77 fuse OuputLevel | \
: Circular Interpolation 00: Sub Paint 1
1 Encoder Input 4: PHASE A/B[2-Phaze #1) I
: Auto Reload 4294967295 :
1 ZPhaze Clear 1
1 Z0OME Dutput Mode 0: Seperate Duput 1
' ZONET Ais 0% '
Fommen ZONE2 Asis o 1
ZOME3 Asis [F] :
' ZONET ON Area 00 um .
1 ZONET OFF &rea 0.0 um }
1 ZONEZ ON Area 00um :
: ZONEZ OFF Area 0.0um 1
1 ZOMEZON Area 0.0 um 1
Lo Emesoae | __%w______________Li
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| 5.1 Basic Parameter

Here describes the basic parameter

Item Fabiz iz Z-fiz
Uit 12 miml 0: Pulze] 0 Pulze]
Pulze per Rotation 5000 pls 20000 pls 20000 pls
Travel per Rotation B000.0 um 20000 pls 20000 pls
Unit Multiplier 0w 0= 0=
Pulze Dutput Mode 0: O AT 0: O AT 0: O AT
F'.Er:iceter Biasz Speed 0.01 mmsm 1 ples 1 plefs
Speed Limit 10000.00 mmdm 100000 plsz 100000 plzz
ACC/DEC Mol Bl ms B0 ms B0 ms
ACC/DEC Mo.2 1000 ms 1000 ms 1000 ms
ACC/DEC Mo.3 1500 mz 1500 mz 1500 mz
ACC/DEC Mo.4 2000 s 2000 iz 2000 iz
[Configuration of Basic Parameter]
Items Setting Range !
value
Unit 0: pulse, 1: mm, 2: inch, 3: degree 0
Pulse per 1~ 65,535 [unit: pulse] 20,000
rotation
mm -1 ~ 65,535 [X107" m]
Travel distance per |inch 1 ~ 65,535 [X10inch] 20,000
rotation degree : 1 ~ 65,535 [X1O'5degree] ’
pulse :1 ~ 65,535 [pulse]
Unit allocation 0: X1 times, 1: X10 times, 2: X100 times, 3: X1000 times 0
Pulse output mode | 0: CW/CCW, 1: PULSE/DIR, 2: A phase/B phase 0
mm : 1 ~ 2,000,000,000 [X10 mn/min],
inch  :1 ~ 2,000,000,000 [X10‘3inch/min],
Bias Speed degree : 1 ~ 2,000,000,000 [X10'3 degree/min], 1
pulse :1 ~ 200,000 [pulse/sec](open collector)
1 ~ 1,000,000 [pulse/sec](line driver)
mm : 1 ~ 2,000,000,000 [X10 mm/min],
inch  :1 ~ 2,000,000,000 [X10‘3inch/min],
Speed limit degree : 1 ~ 2,000,000,000 [X10'3 degree/min], 100,000
pulse :1 ~ 200,000 [pulse/sec](open collector)
1 ~ 1,000,000 [pulse/sec](line driver)

. No.1 500
Acceleration/ No.2 1000
Deceleration . 0 ~ 65,535[unit: ms]

Time No.3 1500
No.4 2000

[Basic Parameter Setting Range]
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5.1.1 Unit
P It sets the command unit for positioning control and according to control object, the command unit (mm,
inch, pulse) is set and used from 1 axis to 3 axis at each axis separately.
» In case of changing the unit setting, as the value of other parameter and operation data does not change,
the value of parameter or operation data should be set within the setting range of the unit to be changed.
Ex) mm,inch,pulse : X-Y Table, Conveyor

degree : a body of rotation (360degree/rotation)

5.1.2 Pulse per Rotation (Ap)
» Only in case of using the unit (mm, inch, pulse) as a positioning command unit, you can set and use the
pulse necessary for 1 rotation of motor.
P In case of using SERVO, you can set the resolution per rotation of SERVO Encoder.

Transfer amount per pulse = Transfer amount per rotation (Al) / Pulse per rotation (Ap)

5.1.3 Travel distance per rotation (Al) and Unit allocation (Am)
» Only in case of using the unit (mm, inch, degree) as a positioning command unit, you can set and use travel
distance per 1 rotation of motor and unit allocation.
» How is transferred by 1 rotation of motor is determined by the structure of machine.
If the lead of ball screw (mm/rev) is PB and the rate of deceleration is 1/n,
Transfer amount per rotation (AL) = PB x1/n.
P But the value available to set with travel distance per 1 rotation (Al) of this parameter is max. 6553.5 um
(approx.6.5 mm).
P If AL exceeds this value, Al will be set as follows.
Transfer amount per rotation (AL) = PB x1/n
= (Al) x(Am)
Note) As unit allocation (Am) is 1,10,100,1000, if the value of “PB x1/n” exceeds 6553.5 um, it is required
to adjust the unit allocation so that the travel distance per rotation (Al) does not exceed 6553.5 um.
Ex1) In case that (AL) = PB x1/n = 6000.0 #m(= 6 mm),
(AL) = (Al) x(Am) = 6000 x1

Ex2) In case that (AL) = PB x1/n = 60000.0 #m(= 60 mm),

(AL) = (Al) x(Am) = 6000 x10
= 600 x100
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5.1.4 Pulse Output Mode

» As input method to be used for SERVO Driver or Stepping Driver is different, it is required to select pulse

output mode of positioning module according to the input method.

» For pulse output mode of High Active, please refer to 5.4.1 pulse output level.

1) PLS/DIR mode

» PLS/DIR mode shows the case that forward pulse and reverse pulse are outputted from one terminal and

the forward/reverse discrimination signal is outputted from different terminal. The following shows the case
that pulse output level is low active.

PLS/DIR

FP Terminal _I

RP Terminal

CW (forward output)

CCW (reverse output)

2) CW/CCW mode

» CW/CCW mode shows the case that forward pulse and reverse pulse comes from different terminal. The

following shows that pulse output level is Low Active.

cwiccw

FP Terminal _I

RP Terminal

A

CW (forward output)

A A

CCW (reverse output)

3) PHASE A/B mode

» PHASE A/B mode shows the case that forward pulse and reverse pulse will be outputted with 90degree

phase difference. The following shows the case that pulse output level is Low Active.

PHASE
FP Terminal _I r J I'
RP Terminal J
P CW (forward output) CCW (reverse output)
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5.1.5 Bias Speed

» As the stepping motor has unstable torque near speed=0, the start speed shall be set in the beginning of

operation in command to smooth the rotation of motor and reduce the positioning time. The speed to be set at
this time is called “Bias Speed”.

» The setting range is 0~200,000[pps] for Open Collector type and 0~1,000,000[pps] for line driver.
» Bias speed shall be used for the main axis of () positioning operation by start command,

(2 homing operation,
3 JOG operation,

(@ Main axis of interpolation operation(subordinate axis is not available).

Speed
A
r~— -~ Speed limit
Bi?s speed setting —— 4’ Positioning speed \§
action \,/[ Homing speed W Bias speed not
,/ JOG Speed \\\ ‘\ﬁ setting action
/ , Interpolation operation speed \
ya) (AN
7Y
Bias speed .
il Tlrr;e
Acceleration time Deceleration time

|_Notes |

P If Bias speed is set as high, total operation time shall be reduced but if the setting value is too
high, it may cause the occurrence of impact sound in the start/end time and forces the excessive
effect to the machine. Cares shall be taken in using.

» The bias speed should be set within the range as follows :
(If homing speed is set less than bias speed, it occurs error 133, if positioning operation speed

is set less than bias speed, error 153, and if Jog operation speed (high speed) is set less than
bias speed, error 121, respectively.)

1) Bias speed < Positioning speed data
2) Bias speed < Homing low speed < Homing high speed
3) Bias speed < JOG high speed (Jog low speed operation is not related to bias speed.)
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5.1.6 Speed Limit

» Max. Speed available to set for positioning operation.

» In case of the unit of Pulse, the setting range is 0~200,000[pps] for Open collector type and 0~1,000,000 for
line driver type.

» In case of unit (mm, inch, degree), the setting range depends on the pulse number per rotation, travel distance
per rotation and unit allocation.

» The operation speed of positioning operation, homing speed and Jog operation speed is influenced by speed
limit and if they are set as higher value than speed limit, error will occur.
@ If homing speed is greater than speed limit : Error 133
@ If positioning operation speed is greater than speed limit : Error 152
@3 If Jog operation speed is greater than speed limit : Error 121

5.1.7 Acceleration/Deceleration Time

» This is applied at the starting/ending point of positioning operation and also applied to continuous operation
command, SKIP command, speed override, positioning speed override among positioning operation.

» Acceleration/Deceleration time is set by axis unit at program and APM Software Package.

» The setting range is 0 ~ 65,535 (unit : 1ms) at each axis.

1) Acceleration time : the time required to reach from speed “0”(stop state) to the speed limit which is set by
parameter
> In case of using BIAS, it is the time required to reach from the setting bias speed to the speed limit which
is set by parameter.

2) Deceleration time : the time required to reach from the speed limit set by parameter to the speed “0"(stop
state).
D> In case of using BIAS, it is the time required to reach from the speed limit set by parameter to the setting
bias speed.

Speed limit
Speed f'
y e e e e e e ]

/ \

\
/ }‘, Setting speed
L

Actual deceleration
time

Actual acceleration time

Time

PR <l i

< > < >

Acceleration time Deceleration time
> >

< <
< > < >

» Definition of Terminology
Speed limit : max. Speed available to set for positioning operation at the parameter of software package.
Setting speed : speed value of operation data that position data operates actually.
Actual acceleration time : the time required to reach from speed “0”(stop state) to the speed value which is
set by operation data.
Actual deceleration time : the time required to reach from the speed value set by operation data to speed
“0”(stop state).
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| 5.2 Extended Parameter

Here describes Extended Parameter

5/ Upper Limit 2147483647 um 2147483647 plz 2147483647 pls
S/ Lower Limit -214748364.8 um -2147453648 pls -2147483648 pl:
Backlash Comp 0.0 urm 0 plz 0 plz
Poszition Complete Time 1000 ms 1000 m= 1000 ms
Ext. Command 5 election 00 Starl 0: Star 00 Starl
Pulze Qutput Dir 1: COwWA 0 Chw| 10: ]
M Code Output 0: MOME 0: MOME] 0: MOME
Eternal Command 00 Drizable 0: Disable 0 Drizable
E:t;:niig[ External Stop 0: Dizabls 0: Disable 0: Dizabls
Ext. Concurrent Start 00 Drizable 0: Disable 0 Drizable
Euternal VTP 00 Drizable 0: Disable 0 Drizable
5w Limit Detect 0: Mo Detec 0: Mo Detec 0: Mo Detec
Poszition Display 0: Mo Dizpla 0 Mo Dizpla 0: Mo Dizpla
ACC/DEC Pattern 0: Trapezoidal 0: Trapezoidal 0: Trapezoidal
5-Curve Ratio a0 50 a0
Poszition Complete Cond 0: Dwwel 0: Dwel 0: Dl
Home Method 0: Driver Read 0: Driver Read: 0: Drrivver F!ead_;.“
[Configuration of Extended Parameter]
ltems Setting Range Initial value
mm :-2147483648 ~ 2147483647 [X10'4 mm]
C inch  :-2147483648 ~ 2147483647 [X10'5inch]
Software high limit degree : -2147483648 ~ 2147483647 [X10°degree] 2147483647
pulse :-2147483648 ~ 2147483647 [pulse]
mm :-2147483648 ~ 2147483647 [X10'4 mm]
- inch  :-2147483648 ~ 2147483647 [X10'5inch]
Software low limit degree : -2147483648 ~ 2147483647 [X10°degree] -2147483648
pulse :-2147483648 ~ 2147483647 [pulse]
m 0 ~ 65,535 [X107 ]
Backlash compensation inch  :0 ~ 65,535 [X107inch] 0
amount degree : 0 ~ 65,535 [X1O'5degree]
pulse :0 ~ 65,535 [pulse]
Output time o_f positioning 0 ~ 65,535 [unit: ms] 1,000
end signal
S-Curve rate 1~ 100 [unit: %] 50
External commgnd function 0 : Start, 1 : Jog operation, 2 : Skip 0
selection
Pulse output direction 0 : forward, 1 : reverse 0
Acceleration/Deceleration . . .
patter 0 : trapezoid type, 1: S-type 0
M Code mode 0 : None, 1 : With, 2 : After 0
Position indication dqung 0 - disabled, 1 : enabled 0
equal speed operation
Detection of soft high/low
limit during equal speed 0 : disabled, 1 : enabled 0
operation
External speed/position
switching control 0 : disabled, 1 : enabled 0
enabled/disabled
External command L .
enabled/disabled 0 : disabled, 1 : enabled 0
External stop o .
enabled/disabled 0 : disabled, 1 : enabled 0
External simultaneous start o i
enabled/disabled 0 : disabled, 1 : enabled 0
Positioning completion 0: dwell time, 1: in-position signal, 0
condition 2: dwell time and in-position 3: dwell time or in-position
Drive ready/in-position 0: Drive ready, 1: in-position 0

[Setting Range of Extended Parameter]
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5.2.1 Software High/Low Limit

» The function is designed so that the machine does not execute the positioning operation out of the range by
setting the range of machine available to move as software high limit and software low limit. That is, this
function is used to prevent any derailment of incorrect operation position setting and incorrect operation by
user program fault. External input high/low limit can be also set besides the software high/low limits.

Software Low limit Software High limit

» The range check of software high/low limit shall be done when the operation starts.

P If the software high/low limit is detected, error(Software high limit error : 501, Software low limit error : 502)
occurs and the pulse output of positioning module shall be disabled.
Therefore, when you want to operate again, it is required to reset error and release the 'output disabled’
before using.

» Setting range
Software high limit range: -2,147,483,648 ~ 2,147,483,647[pulse]

Software low limit range: -2,147,483,648 ~ 2,147,483,647[pulse]

» When the software high/low limits are set identically or as the default values(high limit: 2,147,483,647, low
limit: -2,147,483,648), the high/low limits are not detected.

52.2 Backlash Compensation Amount

» The tolerance that the machine does not work by the wear when the rotation direction changes in case that a
gear, screw etc is combined to run at the motor axle, is called as ‘Backlash”. Therefore, when you change the
rotation direction, it is required to add the backlash compensation amount to the positioning amount for output.

P This is used for positioning operation, inching operation and jog operation

P The setting range is 0 ~ 65,535(unit: pulse) at each axis.

‘ After setting or changing the backlash compensation amount, the homing should be carried out.

P As presented in the following figure, if the position moved 1m to the right and again 1m to the left, it is not
possible to reach the original position by backlash. At this time, it is required to add backlash compensation
amount.

1m movement right side (normal)

Y

Direction change
1m movement left side (reverse) Backlash

Transfer amount including Backlash compensation amount

A
A4

P For backlash compensation, the backlash compensation amount is outputted first and the address value of
positioning operation, inching operation and jog operation will move to the goal point.

Backlash
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Speed
A

A,B,C,D : Relative position

PO ,P1,P2,P3 : () motor rotation
out of (), load transfer

P1:150P2 : 1500 P3:0
(1500) (1500+ compensation

(3000+ compensation

PO : 1000 co
(1000)

amount)
D: 1500

v

amount) 'ﬁme

5.2.3 Positioning Completion Time

» Positioning completion time shall be OFF after sustaining “ON” for the setting time after Positioning is completed
during single operation, repeat operation, go-on operation, continuous operation, linear interpolation operation,
circular interpolation operation, speed/position switching control operation (position indication during equal
speed operation), inching operation and positioning end signal becomes “ON”.

At this time, if all start command is executed while positioning end signal is ON, it shall be OFF.

And only in case that go-on operation mode and continuous operation mode is ended completely, the

positioning end signal shall be outputted.
P The setting range is 0 ~ 65,535 (unit: 1 ms).
» The action of single operation mode is as follows :

Speed

—

Dwell Time

Start —T

/—\I‘—’I

Dwell Time:

> Time

A

Busy —

Positioning completion : tw: position completion output time
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» The action of Go-on operation mode is as follows :

Speed

A\ [

> Time
Dwell Time |;well Timg

Start —T

Busy —

A

Positioning completion

tw: position completion output time |<tl>|

» The action of Continuous operation mode is as follows.

Speed

» Time

e

Dwell Time

Start J

Busy — Y

A

Positioning completion

tw: position completion output time |41,|

524 Selection of External Command
P Itis available to select one among start, jog operation, skip for external command signal input.
» In case of using the external command signal, the external command should be set as “enabled”.
» In case of using jog operation as external command selection, the external command signal shall be acted as

jog high speed forward rotation and the external auxiliary command signal is acted as jog high speed reverse
rotation.

525 Pulse Output Direction

The below shows the pulse output direction in case of Low Active.

P Forward rotation : the rotation direction shall be set to the direction to increase the current value of position
address.

» Reverse rotation : the rotation direction shall be set to the direction to decrease the current value of position
address.
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CW/CCcw

FP Terminal
Forward operation I I Reverse operation
RP Terminal |_| r
Reverse operation Forward operation
In case of CW (forward) setting In case of CCW (reverse) setting

PLS/DIR

FP Terminal
Forward operation : - Reverse operation
RP Terminal
Reverse operation Forward operation
In case of CW (forward) setting In case of CCW (reverse) setting
PHASE
FP Terminal
Forward operation I I Reverse operation
Reverse operation Forward operation
d »
o Ll
In case of CW (forward) setting In case of CCW (reverse) setting

526 M Code Output

» M code mode set by parameter shall be applied to all position data of the corresponding axis in a bundle..

» Available to set M code number differently at each operation step no. of positioning data.

» M code number setting range : 1 ~ 65,535

» Available to read and use M code for the identification of operation step no. in operation and the execution of
auxiliary works (Clamp, Drill rotation, tool change etc).

» M code signal occurring during operation shall be reset by M code “Off’ command.

If M code signal is “ON” even if the positioning is completed, the next operation step no. does not work and
the error (E233) will occur. Therefore, in order to act the positioning of the next operation step number, M
code signal should be “OFF” by M code “Off’ command

» There are two kinds of M code mode according to the output timing of M code signal : With mode and After
mode.
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1) With mode
This is the mode that outputs M code number which is set by position data with start command of positioning
action [indirect start, direct start, Circular interpolation, Simultaneous start, linear interpolation] and at the same
time outputs M code ON signal.

Speed

Go-on operation End operation "\ Time
>

Dwell

Dwell

Indirect start 4

\\‘4

M code no. <

In operation \‘ )
M code ON signal ;

/ ry
—_— A 4
M code OFF command \< \

2) After mode
This is the mode that outputs M code number to be set by position data after completing the positioning by start
command (indirect start, direct start, circular interpolation, simultaneous start, linear interpolation) and at the
same time outputs M code ON signal

Speed

Time
Dwell Dwell )
Indirect start

M code no. " //\! - //\<
In operation (A / /

M code ON signal Fy

M code OFF command

5-12



Chapter 5 Positioning Parameter & Operation Data

52.7 External Command
» In case of selecting one from external command (start, jog operation, skip), the setting of “external command
enabled/disabled” should be set as “enabled”.
» In case that it is set as "disabled”, the start of the external command selection, jog operation (high speed
forward rotation), SKIP operation and jog operation by external auxiliary command (high speed reverse

rotation) are not possible..

5.2.8 External Stop
» In case of using external deceleration stop function during positioning operation separately from internal

deceleration stop, the external stop should be set as “enabled”

529 External Simultaneous Start
» In case of starting 2axis~3axis simultaneously by the external simultaneous start, it should be set as “enabled”.
P External simultaneous start executes the axis information and operation step number first by internal start
command and then makes the external simultaneous start input “ON”.
P If external simultaneous start is set as “enabled”, it starts only by external simultaneous start input despite of

the execution of internal simultaneous start command.

52.10 External Speed/Position Switching
P External speed/position switching should be set as “enabled” in order to switch the position control by

external signal during equal speed operation by speed control..

5.2.11 Equal Speed Operation Software High/Low Limit
P This is used to stop the pulse output during equal speed operation by speed control because of detection of
Software high/low limit.
» In this case, the origin determination is completed and the position indication during equal speed operation

should be set as “indication” for the detection of Software high/low limit.

5.2.12 Position indication during Equal Speed Operation
» If you want to know the current position during equal speed operation by speed control, the position indication
during equal speed operation should be set as “indication”.

» But the current position shall be indicated only in the state that the origin determination is completed.
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5.2.13 Acceleration/Deceleration Pattern
P There are 2 kinds of Acceleration/Deceleration operation pattern : Trapezoid operation and S-Curve operation.
» In case of positioning operation, it is available to select operation pattern (either trapezoid operation or S-
Curve operation) at the section of acceleration and de deceleration.
P As it is not possible to use S-Curve operation pattern in case of continuous operation mode and speed
override, care should be taken in setting.
» In case of using S-Curve acceleration/deceleration, it is available to protect the motor from the load effect at

the point that the motor starts to move the moving object and stops it.

Speed Speed
A A
Acc./Dec. Section is linear. Acc./Dec. Section is
Sin Curve.
» Distance » Distance
<Trapezoid Acceleration/Deceleration> <S-Curve Acceleration/Deceleration>

5.2.14 S-Curve Rate
» In case of selecting S-Curve operation as an acceleration/deceleration pattern, S-Curve rate (1~100%)

should be set.

» According to S-Curve rate, S-Curve operation pattern shall be formed in accordance with sine curve.

P If S-Curve rate is 100%, it becomes the same as trapezoid operation and if the 50% rate is set, it becomes
the acceleration/deceleration curve which is the closest to the Sin Curve.

P The figure as below shows the example of S-Curve rate setting

Speed Speed
A A

» Distance » Distance

S-curve rate : 50% S-curve rate : 1%

Speed

» Distance
S-curve rate : 100%
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5.2.15 Positioning End Condition
» Positioning End signal means the signal to notify that the operation set without stop factor after
position operation has been completed.

P There are 4 kinds of methods for positioning end condition.
1) by dwell time
2) by in-position signal
3) by using both dwell time and in-position signal
4) by using either dwell time or in-position signal.

P It is required to reach the goal position until the positioning end condition is satisfied with, and maintain ‘in
operation’ status even if the positioning operation is finished. If the positioning end condition is satisfied, ‘in

operation status’ shall be OFF and it becomes the positioning end status.

1) Method by dwell time

A

Start "I

In dwell

In operation

Positioning ——
completion

2) Method by in-position signal

@ In case that in-position signal is ON before positioning is completed

Start ‘|

In-position signal

In operation

Positioning
completion
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@ In case that in-position signal is ON after positioning is completed

r'

Start —|

In-position signal

In operation
Positioning <

completion

3) Method by using both dwell time and in-position signal

@ In case that in-position signal occurs before dwell time is ended

A

Start "|

Dwell time

AR

In-position signal

In operation
Positioning .

completion

@ In case that in-position signal occurs after dwell time is ended.

A

v

Start "|

Dwell time —|

In-position signal

In operation

Positioning
completion

Rl

NN
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® In case that in-position signal occurs during pulse output

r

Start "|

Dwell time

In-position signal

In operation
Positioning (

completion

4) Method by using either dwell time or in-position signal

@ In case that in-position signal occurs before dwell time is ended

A

Start ‘|

Dwell time

In-position signal ﬁ

In operation <

Positioning
completion

@ In case that in-position signal occurs after dwell time is ended.

r'

Start "|

Dwell time

In-position signal
In operation

Positioning
completion

T
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5.2.16 Driver Ready/In-position
» It is available to select whether to use external driver ready/in-position input terminal as driver ready
signal.

» As the operation characteristics are changed according to the selection, cares should be taken.
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5.3 Origin/Manual Parameter

Here describes Origin/Manual Parameter.

Home Method 0 DOG/HOME[OFF 0 DOG/HOME[OFF 0 DOG/HOME[OFF
Haome Dir T CCw T CCw T CCw
Home Address 0.0 0 pls 0 pls
Home Compenzation 0.0 um 0 plz 0 plz
Home High Speed 2000.00 mm/m R000 plss R000 plss
Home Low Speed 200,00 mmdm R00 plss R00 plss
F':rgmgter Home Retp Time Omz Omz Omz
Home ACC/DEC 1000 ms 1000 ms 1000 ms
Drwell 0 0 0
JOG High Speed 2000.00 mmsm A000 pls/s A000 pls/s
J0G Lo Speed B00.00 rmrmdm 1000 pl=z 1000 pl=z
J0G ACC/DEC Time 1000 mz 1000 mz 1000 mz
Inch Speed 1.00 mm/m 100 plss 100 plss
[Configuration of Origin/Manual parameter]
Items Setting Range Initial value
mm 1 -2147483648 ~ 2147483647 [X10™ mn]
Origin address inch  :-2147483648 ~ 2147483647 [X1 O'Zinch] 0
degree : -2147483648 ~ 2147483647 [X10™degree]
pulse :-2147483648 ~ 2147483647 [pulse]
mm :1 ~ 2,000,000,000 [X10 mm/min],
inch :1 ~ 2 000 000 000 [x10° |nch/m|n]
Homing high speed | degree : 1 ~ 2,000,000,000 [X10” degree/min], 5,000
pulse :1 ~ 200,000 [pulse/sec](Open collector)
1 ~ 1,000,000 [puIse/sec](Llne driver)
mm 1~ 2,000,000,000 [X10 mm/min],
inch  :1~2 000 000 000 [x10° |nch/m|n]
Homing-low speed | degree : 1 ~ 2,000,000,000 [X10” degree/min], 500
pulse : 1 ~ 200,000 [pulse/sec](Open collector)
1 ~ 1,000,000 [pulse/sec](Line driver)
Ao/ dzzz.lt?n%em’“ 0 ~ 65,535[unit: ms] 0
Homing dwell time | 0 ~ 50,000[unit: ms] 0
mm 1 2147483648 ~ 2147483647 [X10™ mn]
Origin compensation | inch  : -2147483648 ~ 2147483647 [X107inch] 0
amount degree : -2147483648 ~ 2147483647 [X10°degree]
pulse :-2147483648 ~ 2147483647 [pulse]
Homing resetwaiting |  _ g5 sagrnit: ms] 0
time
Range Description
0 | Near point/origin(Off)
1 Near point/origin(On)
Homing mode 2 | High/low limit/origin 0
3 | Near point
4 High speed origin
5 | High/low limit
Homing direction O:forward, 1:reverse 1

* Note 1] In case of setting the homing acceleration/deceleration time as “0”, it needs to follow the acceleration/

deceleration setting value of basic parameter. [Setting range of Origin/Manual Parameter]
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ltems Setting Range Initial value
mm : 1~ 2,000,000,000 [X10 mm/min],
inch  :1~2, 000 OOO 000 [X10° |nch/m|n]
Jog high speed degree : 1 ~ 2,000,000,000 [X10”° degree/min], 5,000
pulse :1 ~ 200,000 [pulse/sec](Open collector),
1 ~ 1,000,000 [pulse/sec](Line driver)
mm : 1~ 2,000,000,000 [X10 mm/min],
inch  :1~2, 000 OOO 000 [X10° |nch/m|n]
Jog low speed degree : 1 ~ 2,000,000,000 [X10” degree/min], 1000
pulse :1 ~ 200,000 [pulse/sec](Open collector),
1 ~ 1,000,000 [pulse/sec](Line driver)
Jog acceleration/
deceleration 0 ~ 65,535[unit: ms] 1000
time%NoteZ
nch 21~ 65595 B10°nchymit
. ¥Note2 | INC ~ inch/min
Inching speed degree : 1 ~ 65,535 [[X10 degree/]rmn] 100
pulse :1 ~ 65,535 [pulse/sec]

#* Note 2. In case of setting the Jog acceleration/deceleration time as “0”, it needs to follow the acceleration/

deceleration setting value of basic parameter.
[Setting Range of Origin/Manual Parameter]

5.3.1 Homing Method

» There are 6 kinds of Homing method.

Homing processing method
Origin detection after near point OFF
Origin detection after deceleration
when near point ON
Origin detection by the origin and
High/low limit

APM Software package indication
0: Near point/origin(OFF)

1: Near point/origin(ON)

2: High/low limit/origin

Origin detection by near point 3: Near point
High speed homing 4: High speed origin
Origin detection by high/low limit 5: High/low limit

For further information of homing processing method, please refer to homing items.

5.3.2 Homing Direction

» Homing direction is divided into CW(forward rotation) and CCW(reverse rotation) based on the homing
direction of 5.3.

Pulse output direction | Homing direction Pulse output action of positioning module
CW(forward) Homing to the forward direction
CW(forward) CCW(reverse) H_omlng to the opposite (reverse direction) of forward
direction
CW(forward) Homing to the reverse direction
CCW(reverse) CCW(reverse) I(;|icr)g(1:|tri1c?nto the opposite (forward direction) of reverse

5.3.3 Origin Address
» When homing is completed by homing command, the value set by homing address shall be used to change
the present address value.

P Setting range of homing address : -2,147,483,648 ~ 2,147,483,647(unit: pulse)
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5.3.4 Origin Compensation Amount

» If the machine origin is deviated slightly — the difference between the setting value and the actual transfer
amount caused by the mechanical tolerance - at the origin detection (Z phase input), this is used to
compensate the tolerance.

P If origin compensation amount is already set, when you carry out the homing command, if you detect the origin
and set (+) as much as data amount set as origin compensation amount, it move to the homing direction and
if you set (-), it moves to the opposite of homing direction and then complete the homing action.

» Origin compensation amount setting range : -2,147,483,648 ~ 2,147,483,647 (unit: pulse)

Speed
A
Deceleration at near point “ON”
Homing high speed
Homing low Speed. Origin compensation amount
[T Time
Homing
Homing A Dwell Time
Near point detection 4
Origin detection 4
Homing Dwell Time signal 4
\
In processing of homing 4
Y
. . A
Homing completion

5.3.5 Homing-High speed
» The speed when returning to the origin by homing command : high speed and low speed.

» When setting the homing speed, it should be “speed limit = homing-high speed = homing-low speed”.
» The speed that acts to the constant speed section via acceleration section by homing command.

» Homing-high speed setting range
Open collector > 1 ~ 200,000[pps]
Line driver > 1 ~ 1,000,000[pps]

5.3.6 Homing-Low speed
» The speed that acts to the constant speed section from high speed section via deceleration section by

homing command.

» Homing-low speed setting range
Open collector > 1 ~ 200,000[pps]
Line driver > 1 ~ 1,000,000[pps]

» When setting the homing speed, it is recommended to set the homing-low speed as low speed as

possible.
P If setting the low speed as “too fast’, it may cause the incorrect origin signal detection.
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5.3.7 Waiting Time for Reset
» This is the time to be set when using the homing method such as origin detection after near point OFF,
origin detection after deceleration when near point ON, homing by near point, and also the waiting

time for homing to be used in case of meeting the external input high/low limit signal without detecting the
near point during the homing.

» As the pulse output is not possible during the time set as a waiting time for reset, the motor does not move
actually.

5.3.8 Acceleration/Deceleration Time

» When returning to the origin by homing command, the homing shall be carried out as homing-high speed
and low speed by the acceleration/deceleration time setting.

5.3.9 Dwell Time
» This is the time needed to maintain the precise stop accuracy of SERVO motor when using the SERVO
motor for positioning.
P Practically, Dwell time is the time needed to remove the residual pulse of deviation counter after completion
of positioning and especially Dwell time when returning to the origin is called as “homing dwell time”.
P Setting range of Homing dwell time : 0 ~ 65,535(unit; 1 ms)

5.3.10JOG High Speed
» Jog speed is related to Jog operation (a kind of manual operation) and has 2 types of operation : Jog low
speed operation and Jog high speed operation.
P For further information, please refer to 3.7.1 JOG Operation.
» JOG high speed operation has operation pattern as acceleration, constant speed, deceleration section.
Therefore, acceleration section and deceleration section is controlled by JOG acceleration/deceleration time.
» Jog high speed setting range
Open collector > 1 ~ 200,000[pps]
Line driver > 1 ~ 1,000,000[pps]
(Notices when setting the high speed : Bias speed < Jog high speed < Speed limit)

5.3.11 JOG Low Speed

» JOG low speed operation has operation pattern as acceleration, constant speed, deceleration section.
» JOG low speed setting range : 1 ~ JOG high speed

5.3.12 JOG Acceleration/Deceleration Time

» This means JOG acceleration/deceleration time when Jog high speed and low speed operation.
» JOG acceleration/deceleration time setting range : 0 ~ 65,535(unit: 1 ms)

5.3.13 Inching Speed

P The speed necessary for inching operation is set here.
» Inching speed setting range : 1 ~ 65,535(unit: 1pps)
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| 5.4 Input Signal Parameter

Here describes input signal parameter

Upper Limit Signal 1: M.Close 1: M.Cloze 1: M.Close
Lower Limit Signal 1: M.Close 1: M.Claze 1: H.Close
DOG Sigaal 0 M. Opey 0: M.0pe 0 M.Opey
HOME Signal 0: H.Opel 0: M.Ope 0: N Opel
_ EMG Signal 1: M.Cloge
ol E el STOP Signal 0 N.Ope 0 M.0pe 0 N Ope
COMMAMD Signal 0: M. Opel 0: M.0pe 0 M.Opel
SUB-COMMAMND Signal 0: H.Opel 0: M.Ope 0: H.Opel
WTP Signal 0: H.Opel 0: M.Ope 0: N Opel
IMPOSITION Signal 0 M. Opey 0: M.0pe 0 M.Opey
EXT SIM Signal 0: M.Open
[Input signal parameter configuration]
ltems Setting Range Initial value
High limit signal 0 : Acontact, 1: B contact .
—— 1: B contact
Low limit signal 0 : Acontact, 1: B contact
Near. p.omtl signal 0 : Acontact, 1: B contact 0 A contact
Origin signal 0 : Acontact, 1 : B contact
Emergency stop signal 0 : Acontact, 1: B contact 1: B contact
Stop signal 0 : Acontact, 1: B contact
Command signal 0 : Acontact, 1: B contact
Auxiliary command signal 0 : Acontact, 1: B contact
Speed/Pos.mon switching 0:Acontact, 1: B contact 0 : Acontact
signal
Driver ready/in-position signal | 0 : A contact, 1 : B contact
External S)Q;::;cl)nous start 0:Acontact, 1: B contact

[Setting Range of Input Signal Parameter]

P In case of setting the input signal by A contact, it acts when external is ON and in case of setting by B contact, it
acts when external signal is OFF.

1) If setting the high limit signal of input signal parameter by A contact and the low limit signal by B contact, the high
limit is detected when external high limit signal is ON while the low limit is detected when external low signal is OFF.

2) If selecting Driver Ready from Driver Ready/In-position of extended parameter, the external input signal is used by
Driver Ready signal. And if setting Driver Ready/In-position signal of input signal parameter by A contact, the
positioning module operates normally when external driver ready is ON. On the contrary, if setting Driver Ready/ In-
position signal of input signal parameter by B contact, the positioning module operates normally when external driver
ready is OFF.

3) If setting the origin signal of input signal parameter by A contact, the origin is detected when external origin signal
is ‘Rising edge’, while if setting by B contact, the origin is detected when external origin signal is ‘Falling edge’.
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\ 5.5 Common Parameter

Here describes Common parameter

Pulze Qutput Lewel 0 Loww Active
Circular Interpolation 1 Sub Point
Ernicoder [nput 4 PHASE A/B[2-Phasze #1]
Auto Reload 4294957295
Z-Phase Clear
ZOME Output Mode 1 Seperate Duput
ZOMET Awis (1]
Sommen, ZONE2 s 0%
ZOME3 dwis 1]
ZOMWET OM Area 0.0 um
ZOMWET OFF Area 0.0 um
ZOWEZ OM Area 0.0 um
ZOWNEZ OFF Area 0.0 um
ZOWE3 OM Area 0.0 um
ZOMWE3 OFF Area 0.0 um
[Configuration of Common Parameter]
ltems Setting Range Initial value
Pulse output level 0 : Low Active, 1 : High Active 0
0 : CW/CCW, 1phase 1multiplier
1: CW/CCW, 1phase 2multiplier
Encoder pulse input 2: PuIse/D!r, 1phase 1mult?pl?er
mode 3 : Pulse/Dir, 1phase 2multiplier 4
4 : Phase A/B, 2phase 1multiplier
5 : Phase A/B, 2phase 2multiplier
6 : Phase A/B, 2phase 4multiplier
Z phase Clear ™' - -
Auto Reload 0~ 4,294,967,295 4294967295
Zone1 axis setting 0:X, 1:Y, 2:Z, 3:Encoder 0
Zonel ON area mm :-2147483648 ~ 2147483647 [X10?mm] 0
inch  :-2147483648 ~ 2147483647 [X10'5inch]
degree : -2147483648 ~ 2147483647 [X10~degree]
Zonel OFF area | | 1co - 0147483648 ~ 2147483647 [pulse/Z] 0
Zone? axis setting 0: X, 1:Y, 2: Z, 3: Encoder 0
Zone2 ON area mm 1 -2147483648 ~ 2147483647 [X10;1 mm] 0
inch  :-2147483648 ~ 2147483647 [X1O'5inch]
degree : -2147483648 ~ 2147483647 [X10™degree]
Zone2 OFF area pulgse 2147483648 ~ 2147483647 [pulse] ’ 0
Zone3 axis setting 0: X, 1:Y, 2: Z, 3: Encoder 0
Zone3 ON area mm 1 -2147483648 ~ 2147483647 [X10: mm] 0
inch  :-2147483648 ~ 2147483647 [X10'5inch]
degree : -2147483648 ~ 2147483647 [X10~degree]
zone3OFF area | o 1so + 2147483648 ~ 2147483647 [puise] 0
Zone output mode 0 :individual output, 1: batch output [Zone1] 0
Clrcular;l:tt;]egzolatlon 0: middle point, 1: center point 0

#Note1] XGT positioning module does not have the function of Encoder Value Clear by external Z phase input.

[Setting Range of Common Parameter]

5-24




Chapter 5 Positioning Parameter & Operation Data

5.5.1 Pulse Output Level
P For the pulse output level setting, select one from Low Active output and High Active output.

» The figure as below shows the case that pulse output level is Low Active according to pulse output mode.

]

FP Terminal _I

RP Terminal

CW(forward output) CCW (reverse output)

Cw/CCwW
FP Terminal _I

RP Terminal

CW(forward output) CCW (reverse output)

PHASE
FP Terminal _I I— J I'

RP Terminal J

CW(forward output) CCW (reverse output) _

Lt | >

<
<

v

The figure as below shows the case that pulse output level is High Active according to pulse output mode.

]

FP Terminal J

RP Terminal

CW (forward output) CCW (reverse output)

A

CW/CCW
FP Terminal —J

RP Terminal

CW (forward output) CCW (reverse output)

A

| PHASE
FP Terminal J L—I L
1

RP Terminal

L

CW (forward output) CCW (reverse output)
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5.5.2 Circular Interpolation method
» For circular interpolation method, it is available to select either Middle point method or Center point method.

» For further information, please refer to the content of circular interpolation operation of User’s manual.

5.5.3 Encoder Input Signal
» In case of using the Encoder input signal of manual pulse generator or SERVO driver, select the signal that
matches with the output type of manual pulse generator or encoder.
» For the encoder input signal setting, select one from CW/CCW(1phase 1multiplier), CW/CCW(1phase
2multiplier), PLS/DIR(1phase 1multiplier), PLS/DIR(1phase 2multiplier), PHASE A/B(2phase 1multiplier),
PHASE A/B(2phase 2multiplier) and PHASE A/B(2phase 4multiplier).
» Manual Pulse Generator(MPG) Operation is operated at the speed of MPG, irrespectively of the multiplier

setting of encoder input mode.

5.5.4 Auto Reload
» When counting the input pulse entered from Encoder signal of manual pulse generator or SERVO driver and
indicating it as Encoder value, it is required to set the count range of Encoder value by Auto Reload value.
P Setting range of Auto Reload value: 0 ~ 4,294,967,295

Ex) In case of setting Auto Reload value = 499, the indication range of Encoder value is 0 ~ 499.)

5.5.5 Zone Output

P It is available to set within the position address range that the positioning module can move, and there are 3
types.

» When the current position passes between the address value set as “Zone”, the Zone no. becomes “ON”.
Thus, it is available to carry out the separate work by using “ON” information while position controlling for the
area set as “Zone”.

P Zone setting range : -2,147,483,648 ~ 2,147,483,647(unit: pulse)

P Zone setting is as follow.

Current position

100 600 700 000 120 1800
ZONE1 ON Area |100pps ' on b : ; :

ZONE1 OFF Area [700pps Zone 1 signal T i
ZONE2 ON Area (5 th bit of output variable off ! off :
i

i
i
600pps ST4 of APM_SRD) i
ZONE2 OFF Area |1200pps ' On ; :
ZONES3 ON Area 1000ppS Z0ne#2 s|gna| | |
ZONE3 OFF Area |1500pps (6" bit of output variable ST4 Off ! Off 4
of APM_SRD) i i
' On !
Zone#3 signal T—l—
(7™ bt of output variable ST4 of off Off
APM_SRD)

‘ The setting of “ON starting point” should be less than the setting of “ON ending point”.
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» For Zone output mode, select one from individual output and batch output (Zone 1).
» For Individual output mode, the signal of Zone 1, Zone 2 and Zone3 becomes “ON” according the setting of
Zone 1/2/3 axis..
» For batch output (Zone 1), batch output for Zone 1 and at the same time individual output for Zone2 and Zone
3 shall be done in the setting section between ON starting point and ending point of Zone 1, Zone 2 and Zone3..

P For the setting of Zone 1/2/ 3 axis, it is available to select one from X, Y, Z axis and Encoder.
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| 5.6 Operation Data

Here describes Operation Data

Step Cordi Canitral Pattern | Method Address [um] Sub Address [um] | M Code ﬁjg [r?wrpn?’?ndin] Dwell [me]| Cir.Ink Drir
1 ABS POS END SIM 0o 0n 0] Mail (.00 0 Cw
2 ABS POS EMD SIM n.a 0a O Maid (.40 o ow
3 ABS FOS END 5IM 0o 0n 0] Wal (.00 0 oW
4 ABS FOS END SIM 0.0 on 0] Mad 0.00 0 Cw
] &BS POS END SIM 0o 0n 0] Wal (.00 0 oW
b ABS POS END SIM 0o 0n 0] Mal (.00 0 oW
7 ABS POS EMD SIM n.a 0a O Maid (.40 o ow
G ABS POS END SN 0.0 00 0] Mol (.00 0 oW
[Configuration of Operation Data]
Items Setting Range Initial value
mm 1 -2147483648 ~ 2147483647 [X10™ mn]
Goal position inch  :-2147483648 ~ 2147483647 [X107inch] 0
P degree : -2147483648 ~ 2147483647 [X10°degree]
pulse :-2147483648 ~ 2147483647 [pulse]
Circular interoolation mm 1 -2147483648 ~ 2147483647 [X10™ mn]
aUx Posi?ion inch  :-2147483648 ~ 2147483647 [X107inch] 0
' pulse :-2147483648 ~ 2147483647 [pulse]
mm :1 ~ 2,000,000,000 [X10Zmm/min]
inch 1 ~ 2,000,000,000 [X10~inch/min]
Operation speed degree : 1 ~ 2,000,000,000 [X1O'3 degree/min] 0
pulse :1 ~ 200,000 [pulse/sec](Open collector),
1 ~ 1,000,000 [pulse/sec](Line driver)
Dwell time 0 ~ 50,000[unit; ms] 0
M Code no. 0~65,535 0
Operation method single, repeat single
Control mode Position control, Speed control Position control
Operation pattern End, Go-on, Continuous End
Coordinates Absolute, Relative Absolute
Clrcula( |nt§rpolat|on CW, COW cW
direction
. 1: acceleration/deceleration time No1
Selection of : . o
. 2: acceleration/deceleration time No2
acceleration/decelerat | . L 1
ion No. 3: acceleration/deceleration time No3

4: acceleration/deceleration time No4

[Setting range of Operation data]
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5.6.1 Step No.

P The setting range of positioning data as serial no. is 0 ~ 400.
P The first Starting step of operation data is no.1 step.

If the step no. is set as “0” for indirect start, simultaneous start, linear interpolation operation, circle

interpolation operation, position synchronization, it is operated according to the operation data set as the
current operation step no.

5.6.2 Coordinate

» The coordinate of position data includes absolute coordinate and relative coordinate.

1) Absolute Coordinate (Control by Absolute method)
A) This carries out the positioning control from the current position to the goal position (the goal position
assigned by positioning data).
B) Positioning control is carried out based on the assigned position of homing (origin address).
C) Transfer direction shall be determined by the current position and goal position.
» Start position < Goal position : forward direction positioning
» Start position > Goal position : reverse direction positioning
[Example]
> When current position : 1000 , Goal position : 8000, forward direction transfer amount is 7000(8000-
1000).

> Software Package Setting
Position data setting
AD

Step | Cordi Control Pattern | Method | Address [pulse] | SubAddress [pulse]] M Code No Speed [pls/s] | Dwel [ma]| Cir.Int Dir

1 ABS POS END SIM 8000 ] 0] Nt 100 0 oW

> Positioning Result

0 1000 8000
| + | | | | | | | |
I I I I I I I I I
4 Transfer amount: 7000 4
[7 "
Current position Goal position

Control by Absolute method (Absolute coordinate) can start only in the state that the origin is determined. If
starting in the state that the origin is not determined, Error 234 will occur.
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2) Relative Coordinate (Control by Incremental method)
A) This carries out the positioning control as much as goal transfer amount from the current position.
B) Transfer direction shall be determined by the sign of transfer amount.
» When transfer direction is (+) or no sign  : forward direction positioning (position increase direction)

» When transfer direction is ( - ) : reverse direction positioning (position decrease direction)

Current position

v

Reverse+ » Normal

P
Transfer direction when transfer amount is (+) Transfer direction when transfer amount is (-)

[Example]
> When current position : 5000 , Goal position : -7000, the positioning shall be done at —2000 position.

D> Software Package Setting
Position data setting

Step | Condi Cantiol Pattein | Method | Address [pulse] | Sub Address [pulse] M Code

AD
il

1 INC POS END SIM -F00 0 0f Mot 100 o ow

> Positioning Result

Speed [pls/s] | Dwell [ms]| Cir.Int Dir

-2000 0 5000

I T N B B o

4 Reverse positioning control (transfer amount -7000) 4

" g

Goal position Current position

5.6.3 Control Method (Position/Speed)
» Select the control method : Position control method, Speed control method.

» For further information, please refer to 3.1.1 Position control and 3.1.3 Speed control of Chapter 3 “Function”.

5.6.4 Operation Pattern (End/Go-on/Continuous)
P Select one operation pattern from End, Go-on, Continuous operation.

» For further information, please refer to 3.2 Operation Pattern of Chapter 3 “Function”.

5.6.5 Operation Method (Single/Repeat)
» Select operation method : Single operation or Repeat operation.

» For further information, please refer to 3.2 Operation Method of “Function”..

5.6.6 Goal Position
P This is the area to set the transfer amount of position data as “position value”.
» The setting range is —2,147,483,648 ~ 2,147,483,647(setting unit: pulse).
» The change of goal position value is available at Program by using position teaching].
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5.6.7 M Code

» M code is applied to the whole axis in a bundle by M code mode set by positioning parameter and is given to
each operation step no. as a Number within the setting range to use at Program.
P The setting range is 1 ~ 65,535.

» How to use M code at Program
1) M code no. can be identified by read by the operation state code
2) M code action is available to confirm “ON/OFF” by the operation state read.

» For further information, please refer to M code output of 5.2.6.

5.6.8 Acceleration/Deceleration No.
P The dual acceleration/deceleration time setting is available by setting the acceleration/deceleration time 1/2/3/

4 of basic parameter as acceleration/deceleration no. 1/2/3/4 respectively.

5.6.9 Operation Speed
P Operation speed is set within the range that does not exceed Speed limit of basic parameter.

P Setting range of operation speed
Open collector > 1 ~ 200,000[pps]
Line driver > 1 ~ 1,000,000[pps]

5.6.10 Dwell Time

P This is the waiting time before carrying out the next positioning operation after completing one positioning
operation.

P Setting range is 0 ~ 50,000 (ms).

P Especially, in case of using SERVO motor, this is the data to set the waiting time by the stable stop state as
positioning module is in the stop state but actual SERVO motor does not reach to the goal position or in
transition state.

» While dwell time is active, the corresponding axis of positioning module maintains “ON” of the “in operation
state” and if dwell time proceeds, “in operation state” becomes “OFF” and the positioning end signal becomes
“ON”.

5-31



Chapter 6 APM Software Package Test Operation

Chapter 6 APM Software Package Test Operation

» This chapter describes the Test operation of APM Software Package.

’ 6.1 Test Operation Display Configuration

6.1.1 Display Configuration of Command 1

To Article 6.2.1 E

To Article 6.2.2 l:

To Article 6.2.3

To Article 6.2.4

[ morkspace Elemo1 (Elcw? Elest

[ morkspace Elemo1 (Elcw? Elest

2/3 axis 1 axis
A A
[V wobuis [ ohwis [T Ziwis |2 [V wobuis [ s [T Ziwis |2
Indiect Stat | Step | 0] AUN Indiect Stat | Step | 0] AUN
Q\Wesetfﬂutput Enable RUM Emor Reset 1: Reset/Output Enable RLIM
\F’ﬁr\\ﬂpls Pas 0pls
Spd 0 plss Spd 0 plss
/ Dwell 0ms Dwell 0ms
/ Direct Start | Mcode 0{ RUM Direct Start | Mcode 0{ RUM
AecDec Mo, Mo AecDec Mo, Mo
Cordinate ABS Cordinate ABS
Contal FOs Contal FOs
Dec. Stop Time Ormz| RLIM Dec. Stop Time Ormz| RLIM
Pog Ovemide | Pos 0 plz| RUM Pog Ovemide | Pos 0 plz| RUM
SpdOveride | Spd 0 pls/z| RUM SpdOveride | Spd 0 pls/z| RUM
Spd %\;iirtriigs with| Pos 0 pls AN Spd %ve.rr.ide with{ Pos 0pls AL
Spd 0 pls/s Dation Spd 0 pls/s
~—~\_Pyztion Preset | Pos 0 plz| RLM Position Preset | Pos 0pls] RUM
Encoder Pres \E&L\ 0 plz| RUM Encoder Preset | Pos 0 plz| RUM
Start Step Step 1| RUK Start Step Step 1| RUK
Fep. Step Step 1| ALK Fep. Step Step 1| ALK
[nzh Yalue 0 pl:| RLM [nzh Yalue 0 pl:| RLM
10G <« < | > > 10G <« < | > >
J0G Stap ] J0G Stap ]
Master ® Master ®
Speed Spnz | Morate 0| ALK Speed Spnz | Morate 0| ALK
Srate 1 Srate 1
Master X Master X
Fasition Synz | Step 0} ALK Fasition Synz | Step 0} RN
Pag (0 pl Pag [ pl
Aiis i Aiis L
Concurrent Star § ! RN Concurrent Star § : RN
i 1 i 1]
z 1 — z 1] —
Lineat It 2::3 il - Fun Lineat It 2::3 il - RN
= =

[Configuration of Command 1]
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6.1.2 Display Configuration of PST and Command 2

1/2/3 axis
|
[ Kebis T ovhis | T Zais
L— Step i
5 Target [0; Rk
fessting Data POS LN
Walle Opls
Step 1]
X Target 0: RAM
Teaching Array
Data POS
L3 0
1] Opls
1 Opls
3 Opls
4 Opls
A
5 Opk AT
g Opls RUN 11
Walle : Opls
] Opls
9 Opls
10 Opls
1 Ople
12 Opls
13 Opls
14 Ople
15 Opls
Target 0: RAM
JOG Teaching | Data JOG Low Speed RUM
Walle 0 plsds

[Configuration of Command 2]
» For Display configuration of PST, please refer to Article 6.2.6.

6.1.3 Monitoring Display Configuration

Signal/fuiz ¥ Az v Az v Z huis
Positian \
Speed
Step Mo,
Error Code
Master/Slave
I aster
M Code
BUSY
Pozition Complete
M Code OM
Origin Fix
Output [nhibit . . .
BT Indication per axis
S Upper Limit
St Lower Limit
EMG Stop
Cwi/COW
Move Status
Contral Pattem
Horme Return
Position Sync
Speed Sync
JOG High Speed
JOG Low Speed

Inch j
Fieturn to Point

ZOME 1
ZOKE 2 o
ZONE 3 Common indication

Encoder
P The contents of “indication per axis” indicates the action state of axis set from the current position to
manual operation point return when monitoring axis is set.
P The contents of "common indication” is the part to be monitored when you click “monitoring button”
regardless of the setting of axis.
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6.1.4 External 1/0 Signal
Signal HoAKIE RIS oA b3
Lpper Limit
Lower Lirnit
Doy
Hiorme
EmMiG
Stop
Command
Sub-Command
Speed-to-Postion
Inpositiomn
Ext Simultaneous Start

» Here indicates the state of External I/O signal by “ON” or “OFF" per axis respectively.

6.1.5 State Display

11:54:40 Trying to connect=GT FLC (115200 bps).. =]
11:54:491 Caonnected

11:54:41 XGT FLC- Open Collector 3

11:54:42 Disconnected

11:54:43 Trying to connect=GT PLC (115,200 bps)..

11:54:44 Connected

11:54:44 XGT FLC - Open Collector 3

11:54:45 Disconnected

11:56:30 Trying to connect=GT FLC (115,200 bps)..

11:56:30 Connected

11:56:30 XGT FLC- Open Collector 3

11:56:31 Disconnected =
4 v

[ [ 4 e r]" status & External Signal f

» Here describes the information of APM Software Package working state.

6.1.6 Error Message

|
o Mo | Code | Axis | Descripkion |Fix Descripkion | Time |
\
E
R
A
L
L Total Err /{ H-Axis Err }\ -Axis Err }\ Z-Axis Err f‘
p K
E Mo I Code I Drescripkion IFix Drescripkion
R
A
X
| | | 2
S Total Err }\X-Axis Err /{ -Auis Err }\ Z-Axis Err [‘

» The contents of Overall Indication indicates Error code no. that occurs during operation, Error information,
Occurrence time and Actions in order.

» The contents of Indication per Axis indicates Error code, Error information and Actions per X, Y, Z axis in order.

» Since checking “Error History File create” from Environment setting/other option as the default, the error history
is saved as a file(ErrorHistory.txt file is created in the folder in which APM software package is installed).
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| 6.2 Test Operation Mode

P This is the area to carry out the test operation of the positioning module by APM Software Package.

6.2.1 Selection of Command Axis
» This selects the desired axis for the command of positioning module.
» The selection of axis is “0) X axis @ Y axis (3) Z axis and available to select according to the module.
» If not selected the axis, the command will not be executed.

6.2.2 Execution
P If pressing the execute button of all command, the command for the selected axis from Article 6.2.1 will be
executed.

6.2.3 Test Operation by APM Software Package

. Related
Software Package Command Setting range
command
Indirect start Step: 1 ~ 400 IST
Error reset - CLR
1. Position : -2,147,483,648 ~ 2,147,483,647[pulse]
2. Speed
pulse :1 ~ 200,000[pulse/sec](Open collector)
1 ~ 1,000,000[pulse/sec](Line driver),
Direct start mm 1~ 2,000,000,000[X10'2 mm/min], DST
inch 11 ~ 2,000,000,000[X10 inch/min],
degree : 1 ~ 2,000,000,000[X10° degree/min]
3.Dwell : 0 ~ 50,000[ms]
4.M code : 0 ~ 65,535
Pk | [ovhs | T 2o Deceleration stop | Deceleration time : 0 ~ 65,535[ms] STP
Indieet Sat_| Step | 1[ AU L. . L
—— Y rE—— Position override | Position: -2,147,483,648 ~ 2,147,483,647pls POR
:d U”‘D/‘ pulse :1 ~ 200,000[pulse/sec](Open collector)
i plils
Dl s 1 ~ 1,000,000[pulse/sec](Line driver),
DrectSat M“Zde/D — Oy AUl Speed Override mm : 1 ~ 2,000,000,000[X10™ mn/min], SOR
Cdde | inch  :1 ~ 2,000,000,000[X10inch/min],
— Tmﬂ“"'“‘ P”;m — degree : 1 ~ 2,000,000,000[X10° degree/min]
Pos Overide | Fos 0ps| RN 1. Position : -2,147,483,648 ~ 2,147,483,647pls
Spd Overide | Spd Opls/s| RUN 2 S eed
Spd Overide with|_Pos 0rk -9p
T Opks pulse :1 ~ 200,000[pulse/sec](Open collector)
fuafes e Position preset 1 ~ 1,000,000[pulse/sec](Line driver), PSO
Satsie | S 1 AU mm :1 ~ 2,000,000,000[X10™ mn/min],
Fep. Stey Stey 1| RUN
e T inch  :1 ~ 2,000,000,000[X10"inch/min],
JDJGU? | I|I D || degree: 1 ~ 2,000,000,000[X10’3 degree/min]
lop
e Current position
wottre |l ol p Position : -2,147,483,648 ~ 2,147,483,647[pulse] PRS
Srate 0) preset
Ll & Start step change | Position : 0 ~ 4,294,967,295[pulse] SNS
Posiion Spne: | Stey 0| RUN
i pu: o0 Start step change | Step:1 ~ 400 SNS
o ud B » Inching operation | Step: 1 ~ 400 SRS
; E Inching operation | Inching amount : -2,147,483,648 ~ 2,147,483,647[pulse] -
Lieat SAL‘; il A JOG operation
= =1 Position synchronous | 1. Main axis rate : 0 ~ 65,535
ot [ ) i : SSS
Ovep Dot Foo: [re1] operation 2. subordinate axis rate: 0 ~ 65,535
Position synchronous | 1. Step: 1 ~ 400 Ssp
operation 2. Position : -2,147,483,648 ~ 2,147,483,647[pulse]
Li int lati
inear in erpoalon Step: 1 ~ 400 ssT
operation
Li int lati
inear in erpoalon Step: 1 ~ 400 LIN
operation
Circular interpolati
ircular in e.rpoa ion Step: 1 ~ 400 CIN
operation

[> Click the right side execute button of the command contents and the command corresponding to the Icon will be executed.
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6.2.4 JOG Operation by APM Software Package

Software package

Icon

Command

Related command

| JOG I << | < | >

[ 4o stop

> |
|

<< | |Reverse high speed JOG operation

Reverse low speed JOG operation

Forward low speed JOG operation

>> | |Forward high speed JOG operation

JOG operation stop

JOG

D> If you click JOG operation icon using by mouse, the corresponding command to the icon will be

executed, and when you click “JOG stop”, it stops.

6.2.5 Teaching Operation by APM Software Package

Software Package

Command

Setting Range

Related
command

Teaching

Teaching Anay |

Vs

Slw

Vel

(o

1 Clewnz [Llest

[

Teaching single

1. Step: 1 ~ 400

2. Mode : O(RAM teaching), 1(ROM teaching)
3. Method : O(position teaching), 1(speed teaching)
4. Value
- Position teaching

-2,147,483,648 ~ 2,147,483,647[pulse]

- Speed teaching

pulse : 1 ~ 200,000[pulse/sec](open collector)

1 ~ 1,000,000[pulse/sec](line driver),

mm : 1 ~ 2,000,000,000[X10 mn/min],

inch :1~ 2,000,000,000[X10'3inch/min],

degree: 1 ~ 2,000,000,000[X10'3 degree/min]

TEA

Teaching array

1. Step: 1 ~ 400

2. Mode : O(RAM teaching), 1(ROM teaching)

3. Method : O(position teaching), 1(speed teaching)
4. Number:1 ~ 16

Teaching array
value

1. Position teaching
-2,147,483,648 ~ 2,147,483,647[pulse]

2. Speed teaching

pulse : 1 ~ 200,000[pulse/sec](open collector)
1 ~ 1,000,000[pulse/sec](line driver),

mn 1 ~ 2,000,000,000[X107 mm/min],

inch :1~ 2,000,000,000[X10'3inch/min],

degree: 1 ~ 2,000,000,000[X10'3 degree/min]

TEAA

JOG teaching

1. Mode : O(RAM teaching), 1(ROM teaching)
2. Method :JOG low speed/JOG high speed

3. Value :JOG speed value

T™MP
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6.2.6 Point Operation by APM Software Package

- Related
Software Package Command Setting range
command
£
F [ e [ o Number: 1 -~ 20
e “|| | Point start PST

Point setting(0 ~ 19): 1 ~ 400
(Operation step no. setting)

an: [Clest |-

P Point operation carries out the positioning operation by max. 20 operation step no. set by one time
execution.

P In case of setting step no. when operation mode is Go-on or Continuous, it is required to set the highest
step no. to operate.

P If setting the Point number in case of Point Operation execution, the lower items (0~19) as much as the
setting number shall be activated.

P For further information of Point operation, please refer to Art.3.23 Point Operation.
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| 6.3 Command Icon

» The command that is executed independently without command condition can be treated easily with Contract icon.
P If pressing the right side of mouse in the area of Command 1 and Command 2, the command menu will display to
execute easily as below.

Cornrmand

B B B O | b oo [ 81 2 6 | 405 O © @@j

Command

icon Command contents Action description Hot key
@I X axis Stop Deceleration/Stop during X axis operation. F5
@I Y axis Stop Deceleration/Stop during Y axis operation. F6
@I Z axis Stop Deceleration/Stop during Z axis operation. F7
gl Emergency Stop |Internal Emergency Stop command during operation. F8
hl Homing Homing command by homing method setting F9

step.

i Floating origin . .

G setting Software origin setting F10

E*"l Speed/Position  |Converts the speed control operation to position control Alt+1
switching operation.

B *El Position/Speed  |Converts the position control operation to speed control Alt + 2
switching operation.

EJ | Skip operation Stop the current step in operation and operate the next Alt +3

—

The operation continues without stop section from the

generator and encoder input signal.

. Make clear the error content that occurred by the current

Error history reset |.. ; . -
time during operation.

Make clear the error content that occurs at the present

Error reset . . . -
time during operation

» For Profile TRACE and Profile/Circle interpolation simulation etc., please refer to the corresponding content
of Chapter 4 APM Software Package.

oo Contmupus operation pattern of current step in operation to next| Alt+4
operation
step.
Rgturn 0 th? In case of manual operation (JOG/Inching operation)
an previous position s e »
ogg after positioning completion, it returns to the position of| Alt+5
before Manual L :
; positioning completion.
operation
ﬁl M Code OFF Release command if M Code occurs. Alt + 6
ﬂ*“ ZONE output The command to enable external ZONE output if the Alt+7
_ enabled current position in operation is in ZONE 1/ 2 / 3 section.
ﬂ’“’ ZONE output The command to disable external ZONE output if the Alt + 8
_ disabled current position in operation is in ZONE 1/ 2 / 3 section.
el MPG enabled The command to enabl_e the operation by manual pulse Alt +9
generator and encoder input signal.
@l MPG disabled The command to disable the operation by manual pulse Alt+0
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| 6.4 Examples of APM Software Package Test Operation

Here describes the examples of APM Software Package Test operation.

6.4.1 Homing
Homing is carried out to determine the mechanical positioning in case of using Absolute coordinate

1) Select the homing methods, direction from Origin/Manual parameter.

Selection of Homing method

0: DOGAHOME[OFF) j

1: DOG/HOME([ON)

2 UL LIMIT/HOME
300G

4: FAST

5 UPPER/LOWER LIMIT

2) Set the origin address, origin compensation amount, homing high speed/low speed, waiting time for reset,
acceleration/deceleration time, Dwell time. (if setting acceleration/deceleration time as “0”, the homing
acceleration/deceleration operation is carried out by the time set by acceleration/deceleration time of Basic

parameter.)

Homing parameter setting
Hame Method 0: DOG/HOME[DFF
Hame Dir 1: COw
Home Address 0 pls
Home Compensation 0 pls
Home High Speed 5000 plzds
Hame Low Speed 500 pladz
Haome Retry Time 0 mz
Home ACC/DEC 1000 ms
Dwell 0'ms

3) Click [Data Read/Write] - select [X axis operation parameter] - Click [Write] Click [Close] after
completion of transmission ( Click [Operation state monitoring].

4) If click [homing] command button, the homing starts to the reverse setting direction of homing
(CCW) and homing high speed.

5) If DOG(Near point) signal is ON, it decelerates with the homing low speed.

6) If origin signal (HOME) is ON after DOG(Near point) signal is OFF, it becomes the completion
state of origin determination and the homing shall be completed.
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6.4.2 Indirect Start

X axis operation data setting
Step | Cordi Caritral Pattern | Method | Address [pulse] | Sub Address [pulze]] M Code '?j? Speed [ple/s] | Dwell [me]| Cirlnt Dir
1 ABS POS CONT SIN 1000 0 0] Mol 100 0w
2 ABS PO% COMT SN 2000 0 0] Mel 150 0 Cw
3 ARS FOS CONT SN 3000 i 0] Hal 200 0 oW
4 ABS POS CONT SIN 4000 0 0] Mol 250 0w
5 ABS PO% COMT SN 5000 0 0] Mel 3 0w
g ARS FOS CONT SN £O00 i] 0] Hal izl 0 ow
7 ARS PaS COMT SN o0 i 0 Mal 400 0 ow
3 ABS PO% COMT SN 4000 0 0] Mel 450 0w
3 ARS FOS CONT SN 4000 i] 0] Hal 500 0 ow
10 ARS PaS CONT SN 10000 i 0] Hal =] 0 ow
11 ABS PO% COMT SN 11000 0 0] Mel GO0 0w
12 ARS FOS CONT SN 12000 i] 0] Hal BRO 0 ow
13 ARS PaS CONT SN 13000 i 0] Hal 70 0 ow
14 ABS POS CONT SIM 14000 0 0] Mol 750 0w
15 ABS FO% COMT 5N 15000 0 0] MNel 200 0w
18 ARS POS CONT SN 16000 i 0] Hal 850 0 oW
17 ABS POS END SIN i} 0 0] Mol 0 0w
18 ABS PO% END SN I 0 0] Mel 0 0 Cw
18 ARS FOS END SN I i 0] Hal i 0 oW
20 ABS POS END SIN I] 0 0] Mol 0 0 Cw

P For X axis parameter setting, the pulse output mode should be set to fit on Servo or stepping
drive. (select one from CW/CCW, PLS/DIR, PHASE A/B).

P The operation data setting can be used conveniently as it is available to copy/paste the edited
contents from MS-OFFICE EXCEL program.
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1) X axis operation data write

ﬂ
— Parameter Data———  — Position Data
v Awis Parameter ¥ 4 Axis Position Data
[T iz Parameter
[T Axis Position Data
[T Z Awis Parameter
v  Comm Parameter [T Z Auis Position Data
Read | : Selectdll [ Close

» It carries out to write the setting X axis operation parameter, common parameter and operation
data in the positioning module.

2) X axis indirect start execution

Vs [ iz [T Z-huiz
Indirect Start | Step | 0| RUN |

» It carries out the origin determination by the homing command or floating origin setting as the coordinate of
operation data is Absolute coordinate.

P Click the execute button after setting the axis as “X” and the step no. as “0” in the Command 1 display. (In
case that the step no. is set as “0”, the operation starts from the step no. which is in the state of monitoring.)

3) Display that X axis indirect start is running

Signalldxiz W = dwis [ Az |
Paosition 23960 i} 0
Speed 10000 a 1]

Step Mo. 1 1 1
Emor Code 1} 1} 0
Master/Slave * ki Z
Master aster Master M aster
b Code a a 1]
BLISY

Position Complete
M Code ON |
T ——
Output [nhibit
Stop
S Upper Limit
S Lower Limit
EMG Stop
i/ ACCW s et it
Move Status
Control Pattern
Haome Fetun
Positil Sync:
Speed Sync
JOG High Speed
JOG Low Speed
Inch
Return to Point
ZOME 1
ZOME 2
Z0OME 3
Encoder i}

» If indirect start runs, it starts to operate from no.1 step to no.16 step with Go-on operation pattern and then
ends to operate when the step no. becomes 17.
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6.4.3 External Simultaneous Start

P This is the operation that starts simultaneously by operation data of the corresponding step of each axis set
by 2 axis (X-Y, Y-Z, X-Z) or 3 axis (X-Y-2).

» When external simultaneous start, first carry out the internal simultaneous start command and then make
the external simultaneous start signal “ON".

1) Set [external simultaneous start] of extended parameter as “Enabled”.

2) Set the desired operation data of each axis to start simultaneously per step.

3) Click [Data Read/Write] > Select [Operation parameter] and [Operation data] -> Click [Write] > Click

[Close] after completion of transmission - Click [Operation state monitoring].
4) Complete the origin determination for the corresponding axis of simultaneous start.
5) Move to the item “Simultaneous start (step no.)” of Command 1 - Select [Axis information] - Set [step
no. of the corresponding axis] - Click [Execute] - Make [external simultaneous start signal] “ON”".
6) In the state that internal simultaneous start command is executed, the actual pulse output is not carried out
and the operation speed shall be displayed as “0”".

Display that internal simultaneous start command is running

Signal/dsis [V = Ais W s W Ztusis
Position ] 0 0
Speed i] 0 0
Step Mo 1 1 1
Eror Code ] 1] 1]
M azter/Slave * i z
Master b azter b azter Mazter
t Code 1] 1] 1]
BLSY

Position Complete
I Code ON |
T ——
COutput |nhibit
Stop
S Lpper Limit
5% Lower Limit
EMG Stop
O T O O O
Move Status
Cantral Pattern
Hame Return
Pozition Sync
Speed Sync
JOG High Speed
JOG Low Speed
Inch
Fieturt to Paint
ZOME 1
ZOME 2
ZOME 3
Encoder 0

7) If external simultaneous start signal is “ON”, it starts simultaneously by the setting step of the corresponding

axis and executes the actual operation.
P This is the case that the Axis information : X,Y,Z axis and the step no. is set as X: 1, Y: 2, Z: 3 from the

items of simultaneous start
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6.4.4 Circular Interpolation

P The circular interpolation operation is carried out by Middle point method and Center point method for 2
axes (X-Y, Y-Z, X-2).

1) First, select the circular interpolation method from Common parameter.( 0: Middle point, 1: Center point)

2) Set the goal position and speed by operation data of the corresponding axis. (In this case, the operation
speed of the subordinate axis should be set as “0” as it has no meaning)

3) In case of Center point method of X, Y circular interpolation, the circular interpolation aux. Point of X axis
operation data indicates the center point of X axis and the circular interpolation aux. Point of Y axis
indicates the center point of Y axis. The direction of circular interpolation shall be set based on the main
axis.

4) Click [Data Read/Write] - Select [Operation parameter] and [Operation data] - Click [Write] = Click

[Close] after completion of transmission - Click [Operation state monitoring].
5) Complete the origin determination for the corresponding axis of circular interpolation. (X axis, Y axis)
6) Set the step and subordinate axis from circular interpolation items of Command 1.

Circular interpolation data setting display

: Step 0
Circular [nt, RN
Slave i

7) Click [execute] button after completion of setting from circular interpolation items and the circular interpolation
operation starts.

Display that circular interpolation operation is running

Signalléxiz ¥ dwis v ¥ iz W £ axis
Poszition 29107 17A 1]
Speed 10000 0 1]
Step Mo, 1 1 1
Error Code 0 a 0
I aster/Slave X b z
Maszter Maszter Slave Mazter
t Code i i a
BUISY

Position Complete
M Code ON |
T ———
Output Inhibit
Stop
S Upper Limit
S Lower Limit
EMG Stop
Chl ACEW Chaf Chad Chaf
Move Status
Caontral Pattern
Home Fetum
Position Sync
Speed Sync
JOG High Speed
JOG Low Speed
Inch
Return ba Paint
ZOME 1
ZOME 2
Z0OME 3
Encoder a

[> This is the case set by the center point method that the current position of (X, Y axis) is (0, 0), the goal
position is (10000, 0), the circular interpolation center point is (5000,0), the speed of main axis (X) is 1000pps.
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6.4.5 Speed Synchronization (the case that Y axis is set as subordinate axis)

P This carries out the speed synchronization operation by the setting rate of the subordinate axis even if the
speed of the main axis is changed according to operation speed rate of the main axis and the subordinate
axis.

P Thus, the setting operation speed and goal position of the subordinate axis that has the speed

synchronization, has no meaning.
1) First, set the operation data of the main axis. (Available to set the position control and speed control.)

2) Click [Data Read/Write] > Select [Operation parameter] and [Operation data] - Click [Write] - Click
[Close] after completion of transmission - Click [Operation state monitoring].
3) In case that the main axis is set as “position control”, complete the origin determination.

4) Set the corresponding axis of speed synchronization in the Display of Command 1.
5) Set the main axis, the main axis rate, the subordinate axis rate, respectively from the speed synchronization

items of Command 1.
Speed synchronization data setting display

| %eauis W vebsis | Zass
b azter ®

Speed Sync | Mrate 10( RLIR
5 rate 5

6) Click [execute] button from speed synchronization items of Command 1.

Display that speed synchronization is executed

Sigralldxiz W bz v iz I~
Pozition 1]
Speed 0
Step Mo 1
0

#

Error Code
M azter/Slave
b agter M aster 5
M Code 1]

BUSY
Prazition Complete

t Code OW
Qrigin Fix
COutput nhibit
Stop
S Upper Linnit
St Lower Limit
EMG Stop

T el Chat el
Maove Status
Contral Pattern
Harme Return
Pozition Sync

Gpeedsyro 0 —
JOG High Speed
JOG Low Speed
Inch
Return to Point
ZOME 1
ZOME 2
ZOME 3
Encoder i}

=1 B =1 =

=
0
=
w
a2
jul

7) In case of setting the axis as “the main axis” and indirect start in the display of Command 1, the speed
synchronized axis by the setting rate of the main axis and the subordinate axis according to the speed of
the main axis carries out the operation.

8) After completion of the operation of the main axis, the speed synchronized axis shall be released by the
“deceleration stop” command.
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6.4.6 Teaching Array

P The function of Teaching is to set the goal position and operation speed set by operation data again through
touch screen in the positioning module and carry out the positioning operation by the changed goal position
and operation speed in case of re-operation by the Start command.

» Max. no of teaching (Array) is limited by 16.

» When teaching (Array), set the goal position of the setting step no. and operation speed from Teaching data
“0” in order and the data set as much as the number of teaching is executed in a bundle based on the
setting step no.

1) First, set the axis for teaching array from teaching display of Command 2.

2) Set the starting step no, teaching pattern (0:RAM, 1:ROM), teaching method (0: position, 1: speed) and
the number of teaching array.

3) Set the desired data for teaching from teaching Array value “0” to the number of teaching.

Teaching Array Data Setting Display
|t [ s [ Zais
Step 0
. Target 0: RAk
Teaching Lrray
Data FOS
M. 4
0 1000 pls
1 2000 pls
2 3000 pls
3 4000 pls
4 0plz
5 0 pls A
B Ople| —
Walue ! 0 pls
a 0 pls
9 0plz
10 0 pls
11 0 pls
12 0 pls
13 0 pls
14 0plz
15 0plz

4) Click [execute] button.

5) If the step no. is set as “1” from indirect start item of Command 1 and the indirect start is executed, the
operation is carried out to the setting goal position from step 1~step 4. (In case of Absolute coordinate,
the operation data such as operation speed from step 1~step4 should be set in advance.)

6) Click [Read/Write] button to read the operation data of teaching array and check if the goal position of
operation data and operation speed is set as the value of teaching.
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6.4.7 Point Start
» Here describes the test operation example of Point Start.
1) First, set the operation data desired to operate as follows.

Operation data setting display
Step Cordi Contral Pattern M ethod Address [pulse] | Sub Address [pulze]] M Code Arjg) Speed [plz/z] | Dwell [mz]| Cir.Int Dir
1 ABS POS END SIM 10000 1] 0| Mo 1000 0 Chad
2 ABS POS END SIM 1] 1] 0| Mo 1] 0 Chad
E ABS POS END SIM 1] 1] 0| Mo 1] 0 Chad
4 ABS POS END SIM 1] 1] 0| Mo 1] 0 Chad
5 ABS POS KEEP SIM 100000 1] 0| Mo 1] 0 Chad
5} ABS POS END SIM 1] 1] 0| Mo 10000 0 Chad
7 ABS POS END SIM 1] 1] 0] Mo 10000 0 Chad
8 ABS POS END SIM 1] 1] 0| Mo 1] 0 Chad
9 ABS POS END SIM 1] 1] 0] Mol 1] 0 Ciaf
10 ABS POS CONT SIM 100000 1] 0| Mo 1] 0 Chad
11 ABS POS END SIM 1000 1] 0] Mo 10000 0 Ciaf
12 ABS POS END SIM 1] 1] 0| Mo 5000 0 Chad

2) After selecting PST command window, set it as follows.
If the number of Point is set, the items of 0,1,2,3,4 shall be active.

POINT start setting display

£l

st [ s | FEe

=
o

(==l B = RS R TR =]

PST

1n
1
12
13
14
15
16
17
18
13

& workspace | Eleme1 | Elamoz ElesT I

oo
olo|lo|lo|lojlo|lo|lo|lojlo|lo|lo|lo|o|lo|o|jlo|lo|lo|lo| o
I
=
=

3) Click [Execute] button to carry out Point operation by the operation step order as 10->11->1->5->6.
Operation pattern is changed from Go-on(Step no.10)->End(Step no.1)->Continuous (Step no.5).
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Chapter 7 Internal Memory and I/O Signal

7.1 Internal Memory

» Here describes the internal memory used for positioning module if XGK CPU module is used.

» Internal memory is used when executing direct Data read/write between positioning module and PLC
CPU by using PUP(PUTP), GET(GETP) command instead of using the dedicated command. For Data
read/write using the dedicated command, please refer to 8.2 Dedicated Command.

7.1.1 Step Data during Point Start

1) Contents of POINT Start Step Data

h012F(303
h0130(304
h0131(305

hO1AF(431) | h022F(559) |POINT Start Step Data 15
h01B0(432) | h0230(560) |POINT Start Step Data 16
h01B1(433) | h0231(562) |POINT Start Step Data 17
h0132(306 h01B2(434) | h0232(563) |POINT Start Step Data 18
h0133(307 h01B3(435) | h0233(564) |POINT Start Step Data 19
h0134(308) | h01B4(436) | h0234(565) |POINT Start Step Data 20

* The figures in brackets indicates the address of internal memory expressed in decimals.

Address : . :
X axis Y axis 7 axis Command information Setting range

h0121(289) | h01A1(417) | h0221(545) |POINT Start Step Data 1
h0122(290) | h01A2(418) | h0222(546) |POINT Start Step Data 2
h0123(291) h01A3(419) | h0223(547) |POINT Start Step Data 3
h0124(292) | h01A4(420) | h0224(548) |POINT Start Step Data 4
h0125(293) | h01A5(421) | h0225(549) |POINT Start Step Data 5
h0126(294) h01A6(422) h0226(550) |POINT Start Step Data 6
h0127(295) | h01A7(423) | h0227(551) |POINT Start Step Data 7
h0128(296) | h01A8(424) | h0228(552) |POINT Start Step Data 8
h0129(297) | h01A9(425) | h0229(553) |POINT Start Step Data 9
h012A(298) | hO01AA(426) | h022A(554) |POINT Start Step Data 10 1 ~ 400
h012B(299) | h01AB(427) | h022B(555) |POINT Start Step Data 11
h012C(300) | hO1AC(428) | h022C(556) |POINT Start Step Data 12
h012D(301) h01AD(429) h022D(557) |POINT Start Step Data 13
h012E(302) h01AE(430) h022E(558) |POINT Start Step Data 14

)

)

)

)

)

2) POINT Start Step Data Setting
(1) Set point operation data to X axis: 121~134 address, Y axis: 1A1~1B4 address, Z axis: 221~234
address, respectively.
(2) For the setting content of POINT operation command, PST, please refer to Chapter 8 Command.
(3) In PLC program, POINT operation data setting during POINT operation should be done in the step
before POINT operation command is executed for normal action of POINT operation.

| PDIDDID” UDEI'DID'D UDZ:';D:D'I “DEI-DI“-E [ pure 7 ho1z1 000100 2

/
| B 2 0 4

% This is a test program to execute point start for 4 steps after setting 20 POINT start step data.

The POINT start step data setting command for POINT Start e during POINT operation is PWR.
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7.1.2 Teaching Data during Teaching Array
1) Contents of Teaching Array Data

Address : :

X axis Y axis 7 axis Command Information Setting range
h0100(256) | h0180(384) | h0200(512) |Teaching Array(Data 1)(Lower)
h0101(257) | h0181(385) | h0201(513) |Teaching Array(Data 1)(Upper)
h0102(258) | h0182(386) | h0202(514) |Teaching Array(Data 2)(Lower)
h0103(259) | h0183(387) | h0203(515) [Teaching Array(Data 2)(Upper)
h0104(260) | h0184(388) | h0204(516) [Teaching Array(Data 3)(Lower)
h0105(261) | h0185(389) | h0205(517) |Teaching Array(Data 3)(Upper)
h0106(262) | h0186(390) | h0206(518) [Teaching Array(Data 4)(Lower)
h0107(263) | h0187(391) | h0207(519) [Teaching Array(Data 4)(Upper)
h0108(264) | h0188(392) | h0208(520) |Teaching Array(Data 5)(Lower)
h0109(265) | h0189(393) | h0209(521) [Teaching Array(Data 5)(Upper)  Posii _—
h010A(266) | h018A(394) | h020A(522) [Teaching Array(Data 6)(Lower) - Position teaching setting range .
h010B(267) | h018B(395) | h020B(523) [Teaching Array(Data 6)(Upper) "M £ 2147483648 ~ 2147483647 [X10_mn/min]
h010C(268) | h018C(396) | h020C(524) [Teaching Array(Data 7)(Lower) inch: -2147483648 ~ 2147483647 [X10™inch/min]
h010D(269) | h018D(397) | h020D(525) [Teaching Array(Data 7)(Upper) degree : -2147483648 ~ 2147483647
h010E(270) | h018E(398) | h020E(526) [Teaching Array(Data 8)(Lower) [X10"degree/min]
h010F(271) | h018F(399) | h020F(527) [Teaching Array(Data 8)(Upper) pulse  : -2147483648 ~ 2147483647 [pulse/sec]

h0110(272) | h0190(400) | h0210(528) |Teaching Array
h0111(273) | h0191(401) | h0211(529) |Teaching Array
h0112(274) | h0192(402) | h0212(530) |Teaching Array
h0113(275) | h0193(403) | h0213(531) |Teaching Array
h0114(276) | h0194(404) | h0214(532) |Teaching Array

(

(

(

(

Data 9)(Lower) 2. Speed teaching setting range

Data 9)(Upper) m 1 ~ 2,000,000,000[X102mn/min]

Data 10)(Lower) inch  :1 ~ 2,000,000,000[X10"inch/min]
Data 10)(Upper) degree : 1 ~ 2,000,000,000[X10° degree/min]
Data 11)(Lower) pulse : 1 ~ 200,000[pulse/sec] (Open collector)
Data 11)(Upper) 1 ~ 1,000,000[pulse/sec] (Line Driver)

Data 12)(Lower)
Data 12)(Upper)
Data 13)(Lower)
Data 13)(Upper)
Data 14)(Lower)
Data 14)(Upper)
Data 15)(Lower)
Data 15)(Upper)

h0115(277) | h0195(405) | h0215(533) [Teaching Array
h0116(278) | h0196(406) | h0216(534) [Teaching Array
h0117(279) | h0197(407) | h0217(535) [Teaching Array
h0118(280) | h0198(408) | h0218(536) [Teaching Array
h0119(281) | h0199(409) | h0219(537) [Teaching Array
h011A(282) | h019A(410) | h021A(538) [Teaching Array
h011B(283) | h019B(411) | h021B(539) [Teaching Array
h011C(284) | h019C(412) | h021C(541) [Teaching Array

(542)

(543)

h011D(285) | h019D(413) | h021D(542) [Teaching Array
h011E(286) | h019E(414) | h021E(5 Teaching Array(Data 16)(Lower)
h011F(287) | h019F(415) | h021F(544) |Teaching Array(Data 16)(Upper)

PN - - - - - - - - - - N - - N - N - D g P g g D N - D D D D

¥ The figures in brackets indicates the address of internal memory expressed in decimals

2) Teaching Array Data Setting
(1) Set Teaching array data to X axis: 100~11F address, Y axis: 180~19F address, Z axis: 200 ~ 21F
address, respectively.
(2) For the setting content of Teaching Array Command, TEAA, please refer to Chapter 8 Command.
(3) In P program, in order to carry out the normal action of Teaching Array, the Teaching data setting
during Teaching Array should be done in the step before Teaching Array command is executed.

| ponun e -2 G 2 S

1T
‘ TEA# Z 0 10 1 o 10

#* This is the example program to execute teaching for 10 teaching data after setting 16 teaching array data.

The command of Teaching Array data setting for Teaching Array is TWR.
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7.1.3 State Information

1) Contents of State Information

Address :

xS Y axis 7 axis State Information
h014A(330) h01CA(458) h024A(586) |Operation state bit information (Lower)
h014B(331) h01CB(459) h024B(587) |Operation state bit information (Upper)
h014C(332) | h01CC(460) | h024C(588) |Axis information
h014D(333) h01CD(461) h024D(589) |External I/O signal state
h014E(334) | hO01CE(462) | h024E(590) |Current position (Lower)
h014F(335) | hO1CF(463) h024F(591) |Current position (Upper)
h0150(336) h01D0(464) h0250(592) |Current speed (Lower)
h0151(337) h01D1(465) h0251(593) |Current speed (Upper)
h0152(338) h01D2(466) h0252(594) |Step no.
h0153(339) h01D3(467) h0253(595) |M code no.
h0154(340) h01D4(468) h0254(596) |Current error information
h0155(341) h01D5(469) h0255(597) |Error information 1
h0156(342) h01D6(470) h0256(598) |Error information 2
h0157(343) h01D7(471) h0257(599) |Error information 3
h0158(344) h01D8(472) h0258(600) |Error information 4
h0159(345) h01D9(473) h0259(601) |Error information 5
h015A(346) h01DA(474) h025A(602) |Error information 6
h015B(347) | h01DB(475) | h025B(603) |Error information 7
h015C(348) h01DC(476) h025C(604) |Error information 8
h015D(349) h01DD(477) h025D(605) |Error information 9
h015E(350) h01DE(478) h025E(606) |Error information 10
h015F(351) Encoder value (Lower)
h0160(352) Encoder value (Upper)

* The figures in brackets indicates the address of internal memory expressed in decimals
P The area of state information of internal memory is the Read only area. Thus, it is available to use only by GET,
GETP command. (PUT, PUTP command is not allowed to use in this area).

FDIDD:EIS
11

| T 2

h0144

Moooo

23

The command of state information read only is SRD.
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2) Use of State Information
(1) Operation State Bit Information (Lower)

X h1l4A address

b15 bl4 b13 b12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl hO

Y:h1CAaddress 0|0|4I|0|0|0|0|0|0|0|0|0|0|0|0|?|

Z . h24A address

L, In operation

0: Stop
1 In operation

L » Frror State

[ 0: No error
1: Error occur

L, Positioning completion

0 : Positioning uncompleted
1: Positioning completed

———— Mcode signal

0: M code OFF
1:Mcode ON

» Origin determination
0: Origin unsettled
1: Origin determination

> Pulse output disabled
0: Pulse output enabled
1: Pulse output disabled

» Stop state

Stop command
1: Stop state by
Stop command

0 use(0)

{ 0: Not stop state by
N
High limit detection

>
>
>

0 : Undetected
1: Detected
Low limit detection

\

0 : Undetected
1: Detected

\

Emergency stop
0: Normal state
1: Emergency stop state

Rotation direction

\/

0 : Forward direction
1: Reverse direction
In acceleration

\

0: Not in acceleration
1:In acceleration

» |n constant speed

0: Not in constant speed
1: In constant speed

» |n deceleration

0: Not in deceleration
1 In deceleration
» |In dwell

7-4
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(2) Operation State Bit Information (Upper)

X hidB address D15 bl4 bI3 b2 bll bl0 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Y :h1CB address 9 0|II|0|0|0|0|0|0|0|0|0|0|0|0|?|
Z : h24B address

laxis position control operation
0: Not in 1axis position control
1 In laxis position control
L——— laxis speed control
0: Not in laxis speed control
1 In laxis speed control
———— 2axixlinear interpolation
0: Not in 2axis linear interpolation
1: Not in 2axis linear interpolation
L————— 3axis linear interpolation
0: Not in 3axis linear interpolation
1: Not in 3axis linear interpolation
» 2 axis circular interpolation
0: Not in 2axis circular interpolation
1 Not in 2axis circular interpolation
» Homing operation
0: Not in homing operation
1 In homing operation
» Position synchronous start
0: Not position synchronous start
1 In position synchronous start
» Speed synchronous start
0: Not speed synchronous start
1: In speed synchronous start
» Jog low speed operation
0: Not in Jog low speed operation
1 In Jog low speed operation
» Jog high speed operation
0: Not in Jog high speed operation
1 In Jog high speed operation
Inching operation
0 : Not in inching operation
1 In inching operation
MPG operation )
0: Not in MPG operation
1:In MPG operation

» Manual operation position return
0: Not in manual operation position return
1: In manual operation position return

» ZONE 1

0: ZONE 1 section OFF

1:ZONE 1 section ON
» ZONE 2

0: ZONE 2 section OFF

1: ZONE 2 section ON
» ZONE 3

0 : ZONE 3 section OFF

1: ZONE 3 section ON

\

\/
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(3) Axis Information

X:hi4C address D15 bl4 b3 b2 bll b0 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

Y : h1CC address | 0 | * | ° | ° | (4 |
Z : h24C address

Axis state
0 : Subordinate axis
1 : Main axis
L Main axis information (X axis)
0: X axis is not main axis
No use (0) 1: X axis is main axis .
L, Mainaxis information(Y axis)
0:Y axis is not main axis
1:Y axis is main axis
L » Main axis information(Z axis)
0: Z axis is not main axis
1: Z axis is main axis
» Main axis information (Encoder)
0 : Encoder is not main axis.
1: Encoder is main axis.

(4) External I/O Signal State

X - h14D address b15 bl4 b13 bl12 bll b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
;:E;‘Egaéjgress 0|0|0|0|0|0|0|0|0|0|0|0|0|?|
' address — [, Emergency stop input signal
0 : External emergency stop OFF
1: External emergency stop ON
L » Stop input signal
0: External stop OFF
No use (0) 1: External stop ON
L » Command input signal
0 : External command OFF
1: External command ON
L » Aux.command input signal (Jog reverse high speed)
0: External aux. command OFF
1: External aux. command ON
» High limit input signal
0 : External high limit OFF
1: External high limit ON
» Low limit input signal
0 : External low limit OFF
1: External low limit ON
» Origin input signal
0: External origin OFF
1: External origin ON
» Near point input signal
0: Near point OFF
1: Near point ON
» Speed/Position control switching (VTP) input signal
0: VTP OFF
1:VTP ON
Driver ready/ in-position input signal
0 : Driver Ready/ in-position OFF
1: Driver Ready/ in-position ON
Simultaneous start input signal
0 : External simultaneous start OFF
1: External simultaneous start ON

ZONE 1 output signal
0: ZONE 1 section OFF output
1: ZONE 1 section ON output
» 7ONE 2 output signal
0: ZONE 2 section OFF output
1: ZONE 2 section ON output
» 7ONE 3 output signal
0: ZONE 3 section OFF output
1: ZONE 3 section ON output

\

\/

\/
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7.2 1/0 Signal

Here describes the contents and functions of 1/0 signal for the exchange of data between Positioning module
and XGK CPU module.

7.2.1 Contents of I/O Signal

1) I/O signal of positioning module uses input: 16 bits and output: 16 bits.

2) The area of actual I/O signal is used differently for each position module. (XGF-Po1A uses the
corresponding I/O signal of X axis and XGF-Po2A uses the corresponding 1/O signal of X axis and Y axis,
and XGF-Po3A uses the corresponding I/O signal of X, Y, Z axis, respectively)

3) Positioning Module operation ready signal (Uxx.00.F) becomes “ON” only when XGF-PDoA and XGF-

POGOA are in normal state in H/W and it always keeps “ON” regardless of PLC operation mode.

Signal direction: CPU Module € Positioning | Signal direction: CPU Module - Positioning

Axis Module Module
Input Description Output Description

Uxx.00.0 | X axis command receive Uxx.01.0 | X axis start

Uxx.00.1 | X axis in operation Uxx.01.1 | X axis forward direction Jog
aﬁs Uxx.00.2 | X axis error state Uxx.01.2 | X axis reverse direction Jog

Uxx.00.3 | X axis positioning completed Uxx.01.3 | X axis Jog high/low speed

Uxx.00.4 | X axis M code ON Uxx.01.4 | X axis MPG operation(Encoder)

Uxx.00.5 | Y axis command receive Uxx.01.5 | Y axis start

Uxx.00.6 | Y axis in operation Uxx.01.6 | Y axis forward direction Jog
a;s Uxx.00.7 | Y axis error state Uxx.01.7 | Y axis reverse direction Jog

Uxx.00.8 | Y axis positioning completed Uxx.01.8 | Y axis Jog high/low speed

Uxx.00.9 | Y axis M code ON Uxx.01.9 | Y axis MPG operation(Encoder)

Uxx.00.A | Z axis command receive Uxx.01.A | Z axis start

Uxx.00.B | Z axis in operation Uxx.01.B | Z axis forward direction Jog
afis Uxx.00.C | Z axis error state Uxx.01.C | Z axis reverse direction Jog

Uxx.00.D | Z axis positioning completed Uxx.01.D | Z axis Jog high/low speed

Uxx.00.E | Z axis M code ON Uxx.01.E | Z axis MPG operation(Encoder)
Cr:c:?]' Uxx.00.F | Positioning module ready Uxx.01.F | No use
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7.2.2 Use of 1/O Signal
1) Command Receive signal (Uxx.00.0, Uxx.00.5, Uxx.00.A)

(1) Processing of Command Receive signal
A) Command receive signal is ON when positioning module is normal and it becomes OFF
while carrying out the command by command code.
B) If the command by the command code is entered in positioning module, the command
receive signal is changed ON -> OFF and after completion of the command, it returns to OFF ->
ON state.

Command receive signal
( Uxx.00.0, A
Uxx.00.5, ] ] ) _
Uxx.00.A) Y OFF during the time required for processing

2T\ all commands in position module

If using Input Signal(in operation, error status, positioning completion, M code On) as the operation condition of
program, it should be prohibited to commonly use it with the status bit read in SRD, the status read command
and instead, make sure to use the status bit read in any possible SRD. For the details of how to use the status
bit read in SRD, refer to “Chapter 9. Program.”

(2) Use of Command Receive signal
A) Command receiving signal should be used in Normal Open (A contact) input condition on
program when carrying out the command by using all command code.
B) Example of Indirect Start Command Program

(Step no.: 1, Indirect Start command :I1ST)

Muunu uRmo - uEml o uem? T 9 0 | u
I | I/l I/ .
Device Description
P00000 X axis indirect start external input
U02.00.0 X axis command receive signal
U02.00.1 X axis signal in operation
U02.00.2 X axis error state

P But, this is the case that XGT positioning module is installed in Slot 2.

In case of carrying out the command by I/O signal such as start, Jog operation (forward direction), Jog
operation (reverse direction), MPG operation (Encoder), it is not allowed to use the command receive signal
but allowed only in case of operating by the command.
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2) Start (Uxx.01.0, Uxx.01.5, Uxx.01.A)

(1) Start signal carries out the positioning operation according to the current operation step no.
of positioning module without setting the step no. other than indirect start or direct start by
command.

(2) In case of changing the current operation step no. during operation, it is required to use the
start step no. change command (SNS).

(3) Example of Start Program (P contact start)

A) Use Push button as Start external input switch.
B) In case of using Toggle switch as Start external input switch, the signal in operation shall
be OFF after positioning completion and it restarts automatically. Thus, cares should be

taken in using.

PUUDPF UU?.UP.I Uz, U‘D‘Z UUZ.SULU
I 1

/f 1/t
PUONF L2010
/f f
Device Description

POOOF X axis Start external input

U02.00.1 X axis signal in operation

U02.00.2 X axis error state

U02.01.0 X axis start

» But, this is the case that positioning module is installed in Slot 2.
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3) JOG Operation

(1) In case of setting Jog high/low speed of Uxx.01.3, Uxx.01.8, Uxx.01.D, it should be set as Jog

(Uxx.01.1,Uxx.01.2,Uxx.01.3,Uxx.01.6,Uxx.01.7,Uxx.01.8,Uxx.01.B,Uxx.01.C,Uxx.01.D)

Uxx.01.1 | X axis forward direction Jog

Uxx.01.2 | X axis reverse direction Jog

Uxx.01.3 | X axis Jog high/low speed

Uxx.01.6 | Y axis forward direction Jog

Uxx.01.7 | Y axis reverse direction Jog

Uxx.01.8 | Y axis Jog high/low speed

Uxx.01.B | Z axis forward direction Jog

Uxx.01.C | Z axis reverse direction Jog

Uxx.01.D | Z axis Jog high/low speed

high speed when ON”, and Jog low speed when “OFF”.

(2) The actual Jog operation shall be divided into Forward/Reverse direction Jog operation according

to the ON/OFF signal of Uxx.01.1, Uxx.01.2, Uxx.01.6, Uxx.01.7, Uxx.01.B, Uxx.01.C.

(3) Jog operation carries out the operation by the level of ON/OFF signal and thus it carries out Jog

operation when ON while it stops Jog operation when OFF.

(4) Example of Jog operation program

PDUDPU

Uz

PUUUPI

171

RET

o3

oo

ooz

171

RET

>_
o3

w002

Device Description
P00000 X axis high speed reverse direction Jog external input
P00001 X axis low speed forward direction Jog external input
U01.00.2 X axis error status
U01.01.1 X axis forward direction Jog
U01.01.2 X axis reverse direction Jog
U01.01.3 X axis low speed(OFF)/high speed(ON)

P But, this is the case that positioning module is installed in Slot 1.

>_

If you carry out Jog operation by adding the signal in operation (Uxx.00.1, Uxx.00.6, Uxx.00.B) as
Normal Close (B contact) input, it may occur abnormal operation. Thus, it is not allowed to use

it.
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4) MPG Operation (Encoder)
(Uxx.01.4, Uxx.01.9, Uxx.01.E)

(1) MPG Operation (Encoder) signal is Level input. Thus, when it is ON, the change amount of
encoder value shall be pulse output for MPG operation axis and if OFF, the pulse output will stop.

(2) The operation per axis by MPG operation (Encoder) is available to carry out MPG operation
(Encoder) by X, Y, Z axis at the same time.

(3) MPG operation (Encoder) is available to use the encoder signal of manual pulse generator
(MPG) and SERVO drive as external input. For further information of Encoder pulse input mode,
please refer to Chapter 5 Positioning Parameter and Operation Data.

(4) Example of MPG operation (Encoder) Program

UU‘LU‘D‘Z Uon.or.4 UULSUM

POz~ L0n001
P} | /1

\/\ \/\ I/I
Pz umnl o Unonz o umond Lo, 4
Pi || I/ | f
Device Description
P0002 X axis MPG operation (Encoder) allowable external input
U01.00.1 X axis operation state
U01.00.2 X axis error state
u01.01.4 X axis MPG operation (Encoder) signal

P But, this is the case that XGT positioning module is installed in Slot 1.
5) M code ON signal (Uxx.00.4, Uxx.00.9, Uxx.00.E)

(1) This signal occurs during positioning operation or after positioning completion according to M
code setting mode (With, After) and M code no. setting of operation data.

(2) For further information, please refer to Chapter 5 Positioning Parameter and Operation Data.

6) Positioning Completion Signal(Uxx.00.3, Uxx.00.8, Uxx.00.D)

(1) As the signal generated after positioning operation is complete, this signal becomes ON for the
time set for the positioning completion output time; if start related command is received, it
becomes OFF automatically.

(2) For further information on positioning completion output time setting, please refer to “Chapter 5

Positioning Parameter and Operation Data”.
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Chapter 8 Command

Here describes the positioning command used in XGK CPU Module.

8.1 Contents of General Command
CZ’;‘J“ Command description Command condition
PUT | Internal memory write(Level) que, memory address, save device leading address, data number to
write at one time
PUTP | Internal memory write(Edge) que, memory address, save device leading address, data number to
write at one time
GET | Internal memory read(Level) que, memory address, save device leading address, data number to
write at one time
GETP | Internal memory read(Edge) que, memory address, save device leading address, data number to
write at one time

8.1.1 Internal Memory Read (GET, GETP Command)

i || [GET n n2 D 3
Form Description Available area
nl |Base and slot No. installed with special module Integer or HEX
n2 Leading address of special module internal memory to Integer
read a data
D [Leading address of device to save the data to read M, P, K,L, T, C, D, #D, integer
n3 | Word number of data to read Integer

< Difference between GET Command and GETP Command>

(1)

GETP : Execute with operation start of execute condition ( f )

GET : Always execute with execute condition ON

Example | The case that is installed in positioning module No.0 base, slot No.2 and reads X axis state

information from h014A by 4 word data by MO000, M0001,M0002,M0003 of CPU module.

(Address) M area of CPU module internal memory of APM (Address)

M0000 | Operation state bit information | &——————| Operation state bit information hO14A
(lower) (lower)

MOooo1 | Operation state bit information < Operation state bit information hO14B
(upper) (upper)

M0002 Axis information «— Axis information ho14C

MO0003 External I/0O Signa| state — External /0O Signal state h014D

M0004 - - h014E
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8.1.2 Internal Memory Write (PUT, PUTP Command)

Form Description Available area
nl |Base and slot No. installed with special module Integer or HEX
n2 |Leading address of special module internal memory to write| Integer
S |Leading address of device that the data to Write is saved M, P, K,L, T, C,D,#D, integer
n3 | Word number of data to write Integer

< Difference Between PUT Command and PUTP Command >

PUT : Always execute with execute condition ON ( )

PUTP : Execute with operation start of execute condition ( f )

Example

(Address)
DO00000

D00001

D00014

D00015

The case that is installed in positioning module No.0 base, slot No.1 and writes value of CPU module

as X axis teaching value by 16 Word data of D0O0000~D00015.

D area of CPU module Internal memory of APM  (Address)
Teaching Array (Data 1) Teaching Array (Data 1) h0100
_—
(lower) (lower)
Teaching Array (Data 1) Teaching Array (Data 1) h0101
(upper) - » | (upper)
Teaching Array (Data 8) » | Teaching Array (Data 8) hO10E
(lower) (lower)
Teaching Array (Data 8) N Teaching Array (Data 8) hO10F
(upper) (upper)
| puT 1 ha1oo 000000

| MDDDIDD
I
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8.2 Contents of Dedicated Commands

C_ng] Command description Command condition Page
ORG | Homing start Slot, command axis 8-5
FLT Floating origin setting Slot, command axis 8-5
DST Direct start Slot, command axis, position, speed, dwell time, M code, control word 8-6
IST Indirect start Slot, command axis, step no. 8-6
LIN Linear interpolation start Slot, command axis, step no., axis information 8-7
CIN Circular interpolation start Slot, command axis, step no., axis information 8-7
SST | Simultaneous start _Slot, cor_nmand axis, X axis step no., Y axis step no., Z axis step no., axis 8-8
information
VTP | Speed/position switching Slot, command axis 8-8
PTV | Position/speed switching Slot, command axis 8-9
STP Deceleration stop Slot, command axis, deceleration time 8-9
SKP | Skip operation Slot, command axis 8-10
SSP | Position synchronous start Slot, command axis, step no., main axis position, main axis setting 8-10
SSS | Speed synchronous start S(Iect)tﬁn 9<]:ommand axis, main axis rate, subordinate axis rate, main axis 8-11
POR | Position override Slot, command axis, position 8-11
SOR | Speed override Slot, command axis, speed 8-12
PSO Position assigned speed Slot, command axis, position, speed 8-12
override
NMV | Continuous operation Slot, command axis 8-13
INCH | Inching operation Slot, command axis, inching amount 8-13
RTp | Retum to the previous position of Slot, command axis 8-13
manual operation
SNS | Start step No. change Slot, command axis, step no. 8-14
SRS | Repeat step No. change Slot, command axis, step no. 8-14
MOF | M code release Slot, command axis 8-15
PRS | Current position preset Slot, command axis, position 8-15
ZOE | ZONE output enabled Slot, command axis 8-15
ZOD | ZONE output disabled Slot, command axis 8-16
EPRS | Encoder preset Slot, command axis, position 8-16
TEA | Single Teaching Slot, command axis, Teaching Data, step no., RAM/ROM, position/speed 8-17
TEAA | Teaching Array Slot, command axis, step no., RAM/ROM, position/speed, Teaching no. 8-17
TWR | Teaching array data setting Slot, command axis, teaching data, no. of teaching 8-18
TBP Basic parameter teaching Slot, command axis, basic parameter change value, item to change 8-19
TEP Extended parameter setting Slot, command axis, extended parameter change value, item to change 8-20
THP Homing parameter setting Slot, command axis, homing parameter change value, item to change 8-22
T™P Mar_mual operation parameter Slot, command axis, manual operation parameter change value, item to 8-23
setting change
TSP Input signal parameter setting Slot, command axis, input signal parameter change value 8-24
TCP | Common parameter setting Slot, command axis, common parameter change value, item to change 8-25
TMD | Operation data teaching Slot, command axis, operation data value, operation data item, step no. 8-27
WRT | Parameter/operation data save Slot, command axis, axis information 8-28
EMG | Emergency stop Slot, command axis 8-29
CLR Elggrr reset, output disabled Slot, command axis, pulse output disabled/enabled 8-29
ECLR | Error history reset Slot, command axis 8-29
PST | Point Start Slot, command axis 8-30
PWR | Point start step data setting Slot, command axis, step data, step no. 8-30
SRD | Operation state read Slot, command axis, state information 8-31

The dedicated command acts at Rising edge. That is, it carries out the first action once when input contact is “ON”".
But, SRD carries out High level action.
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8.3 Use of Dedicated Command

Here describes the command usage based on X axis when the positioning module is inserted into slot 1 of
XGK CPU module. The position and speed use the units of pulse and pps, respectively.

» This is the method used with the operation state bit(in operation, error state) read by using SRD as the
program operation condition

it E 1 D mooon ||
[ s 1 1 mooion ||

[ s 1 2 mogen ||

Mn%ulnn umI . uln.n nnuln/uln.n DDDlD/DID Ny [ o 1 1|l
ﬂ.nln.s DDDI]/DID'D DDDI]XDID'] [ ors 1 o

ﬂ . DID.A nnulzuln.n nnuﬁuln Ny [ ors 1 |

% U01.00.0: X axis command receive, DO0000.0: X axis in operation, DO0000.1: X axis error state
U01.00.5: X axis command receive, D00100.0: X axis in operation, D00100.1: X axis error state
U01.00.A: X axis command receive, D00200.0: X axis in operation, D00200.1: X axis error state

» The example program for command in this Chapter 8 also uses the operation state bit as the program

operation condition as the above.

» All dedicated commands except SRD, PWR and TWR are not allowed to use together for one
command execution axis(if it is used like the below example program, a command does not work
properly).
If executing other command

HoOR00  U01.00.0  DOGORD. | |

I 1T 1T
00a0a0.0- - 0ooaan. 1
Lm i1 [ ! o |

If executing same command
MOOOD  UO1.00.0  DOOOO0.O DOdn. | |
P {1 /1 /1 -

1
TEA 1 0 1000 3 1 0

» A same command can not be executed for other axis.

MOOOOZ  U01.00.0  0O0OOD.0  0OOQD. ! [ R ] 0 ]
P | I /1 /1 |
01,005 Qoo10a0.o 0oo100,1
: 1/} 1/} [ o ‘ ‘ ‘
01,00, 4 000200.0 0002001
: 1/} 1/} [ o ‘ 2 ‘
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8.3.1 Home start (Command : ORG)

1) Program
WOOooo  Ua1.00.0  000000.0  D000N. 1
P '} I/} I/} e ! - L‘
2) Description
Device Description
M00000 X axis homing start input
U01.00.0 X axis command receive
D00000.0 X axis signal in operation
D00000.1 X axis error state
Command ORG Homing start
OP1 Slot Constant WORD Slot No. installed with APM module
Operand 0oP2 Axis PMLK, constant, D, WORD Command axis (0:X,1:Y,2:2)
Z,R,ZR

* PMLK means P, M, L and K areas.

> If homing start command is executed, it carries out homing operation by the setting homing parameter and if homing is
complete by external input signal, the origin determination end signal is “ON".

8.3.2 Floating origin setting (Command : FLT)

1) Program
MOOOD!  U01.00.0  000000.0  D000Aq. 1
- P—— F——/——/] o1 q
2) Description
Device Description
M00001 X axis floating origin setting input
U01.00.0 X axis command receive
D00000.0 X axis signal in operation
D00000.1 X axis error state
Command FLT Floating origin setting
Operand OP1 Slot Constant WORD Slot No. installed with APM module
P OP2 Axis | PMLK,constant,D,Z,R,ZR WORD Command axis (0:X,1:Y,2:2)

* PMLK means P, M, L and K areas.

D> If the floating origin setting command is executed, the current position is changed to the origin address of homing

parameter and the origin determination signal(bit) is ON.
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8.3.3 Direct start (Command : DST)

1) Program
MOODDZ  UO1.0D.0  DOOODO.0  0OO0OO.1
Ty I ¥ ¥ | 05T 1 0 1000 200 0 0 ho012 L‘
2) Description
Device Description
M00002 X axis direct start input
U01.00.0 X axis command receive
D00000.0 X axis signal in operation
D00000.1 X axis error state
Command DST Direct start
OP1 Slot Constant WORD | Slot No. installed with APM module

0oP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis(0:X,1:Y,2:Z)

Goal PMLK,constant,D,Z,R,ZR DINT | Goal position(-2147483648 ~ 2,147483647)

OP3 o
position

Goal PMLK,constant,D,Z,R,ZR | DWORD | Goal speed(LD:1~1000000, OC:1~200000)
Operand OP4 speed

OP5 | Dwell time | PMLK,constant,D,Z,R,ZR | WORD | Dwell time(0~65535)

OP6 M code PMLK,constant,D,Z,R,ZR | WORD | M code(0~65535)

Control Bit0(0:position,1:speed), Bit4(0:Absolute,
OP7 PMLK,constant,D,Z,R,ZR | WORD | 1: Relative), Bit5,6(0:No.1,1:No.2, 2:No.3,
word 3:No.4 acceleration /deceleration time)

% PMLK means P, M, L and K areas.

> If control word is h0012, it shall be set by position control, relative, acc./dec. time 1.
> No.1~3,7~15 Bit of control word is the unused area and does not affect the setting. That is, h0012 and h0010 are set
as the same contents.

8.3.4 Indirect start (Command : IST)
1) Program

WOOOOE  UD.00.0 DODOO.0 - D0ooqn. 1 N ] 5 5
—F I /1 /1 .

2) Description

Device Description
M00003 X axis indirect start input
U01.00.0 X axis command receive
D00000.0 X axis signal in operation
D00000.1 X axis error state
Command DST Indirect start
OP1 Slot Constant WORD | Slot No. installed with APM module
Operand OP2 AXis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0:X,1:Y,2:2)
OP3 | Operation step | PMLK,constant,D,Z,R,ZR | WORD | Step No. to operate (0~400)

#* PMLK means P, M, L and K areas.

> If operation step No. is set as “0” in indirect start, it will be operated as current step No. If other number except 0 is set
as the operation step number, it operates only for step no. set.

> If operation step No. is set as “0”, the current step No. is changed to the next step number(n+1) of a step(n) executed
after positioning operation is complete. But, it is assumed that the operation method of a step executing operation is
set as single.
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8.3.5 Linear Interpolation Start (Command : LIN)

1) Program
MOOON4  UD1.00.0  DOOOOQ.0  DOOIOD.0 0000001 DOoioq. 1
I—(PI | /1 [ ! 0 ! : L‘
2) Description
Device Description
M00004 2axis linear interpolation start input
U01.00.0 X axis command receive
D00000.0 X axis signal in operation
D00100.0 Y axis signal in operation
D00000.1 X axis error state
D00100.1 Y axis error state
Command LIN Linear interpolation
OP1 Slot Constant WORD | Slot No. installed with APM module
OP2 AXxis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0:X,1:Y,2:2)
Operation | PMLK,constant,D,Z,R,ZR Step No. to operate (0~400)
Operand | OP3 WORD
step
Operation Operation axis setting (Bit0:X, Bitl:Y axis
OP4 axis PMLK,constant,D,Z,R,ZR | WORD | gjt9-7 axis) Bit0,1,2(0:unsetting, L:setting)

¥ PMLK means P, M, L and K areas.

> X 'and Y axes carry out 2 axis linear interpolation operation by the operation data of No.1 step.
> If the axis setting to operate is “7”, 3 axis linear interpolation is carried out by setting X, Y and Z axes.

8.3.6 Circular Interpolation Start (Command : CIN)

1) Program
WOONS  U0P.00.0  DOODOD.D  DODMOD.O  OO00On.1 - D0n10. 1 om ] 0 ] >
— P { | /1 /1 /1 /1
2) Description
Device Description
M00005 2axis circular interpolation start input
U01.00.0 X axis command receive
D00000.0 X axis signal in operation
D00100.0 Y axis signal in operation
D00000.1 X axis error state
D00100.1 Y axis error state
Command CIN Circular interpolation
OP1 Slot Constant WORD | Command axis (0:X,1:Y,2:Z)
0oP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Operation step No.(0~400)
OP3 | Operation WORD | Operation axis setting(bit0:X axis bitl:Y axis
Operand step PMLK,constant,D,Z,R,ZR bit2:Z axis) Bit0,1,2(0: unsetting,1: setting)
Operation Command axis (0:X,1:Y,2:2)
OP4 axis PMLK,constant,D,Z,R,ZR | WORD

¥ PMLK means P, M, L and K areas.

> X'and Y axes carry out 2 axis circular interpolation operation by setting the operation data of No.1 step.
> For circular interpolation, it is required to preset operation pattern of X and Y axis, goal position, operation speed,
circular interpolation aux. point, rotation direction and circular interpolation method of common parameter.
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8.3.7 Simultaneous Start (Command : SST)

1) Program

MOOOOE  UOT.0D.0  DOODOO.0  ©0OOT00.0  DOOZ00.0  0OODDO.1  0OOT00.1  DOOZ00.1

P {1 /1 /1 /1 /1 /1 /1 >
0. | st 1 0 i 2 3

-

* In the above program, the no. of contact is fixed as 14 through “View(V)->No. of Contact Change(S)->Increase of No.

of Contact.
2) Description
Device Description
M00006 3axis simultaneous start input
U01.00.0 X axis command receive
D00000.0 X axis signal in operation
D00100.0 Y axis signal in operation
D00200.0 Z axis signal in operation
D00000.1 X axis error state
D00100.1 Y axis error state
D00200.1 Z axis error state
Command SST Simultaneous start
OP1 Slot Constant WORD | Slot No. installed with APM module
OoP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0:X,1:Y,2:2)
X axis . .
OP3 . PMLK,constant,D,Z,R,ZR | WORD | X axis operation step No.(0~400)
operation step
Y axis , .
Operand | op4 . PMLK,constant,D,Z,R,ZR | WORD | Y axis operation step No.(0~400)
operation step
Z axis . .
OP5 . PMLK,constant,D,Z,R,ZR | WORD | Z axis operation step No.(0~400)
operation step
. . Operation axis setting (Bit0:X, Bitl:Y, Bit 2:Z
OP6 | Operation axis | PMLK,constant,D,Z,R,ZR | WORD axis) Bit0,1,2(0: unsetting, 1:setting)

¥ PMLK means P, M, L and K areas.

[> This operation carries out simultaneous start with operation data by X axis

No.3

: step No.1, Y axis : step No.2, Z axis : step

D> Internal simultaneous start and external simultaneous start are different in view of the operation method. For the
details, refer to “3.3.2 Simultaneous Start.”

8.3.8 Speed/Position Switching Control(Command : VTP)

1) Program
MOOIO? 001,000 DOOOOD.0  DODOOD. !
P —— i [ i 0 q
2) Description
Device Description
M00007 X axis speed/position switching control input
U01.00.0 X axis command receive
D00000.0 X axis signal in operation
D00000.1 X axis error state
Command VTP Speed/position switching control
Operand OP1 Slot Constant WORD Slot No. installed with APM module
P OP2 Axis | PMLK,constant,D,Z,R,ZR WORD Command axis (0:X,1:Y,2:Z)
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¥ PMLK means P, M, L and K areas.

D> If speed/position switching control is executed in the state of speed control operation, it shall be switched to position
control and positioning operation is executed with the position set in the speed control.

8.3.9 Position/Speed Switching Control(Command : PTV)

1) Program
WODDDS  U01.00,0  DOOOOO.O DODDOD. 1
P —— ——/] [P i g L|
2) Description
Device Device
M00008 X axis position/speed switching control input
U01.00.0 X axis command receive
D00000.0 X axis signal in operation
D00000.1 X axis error state
Command PTV Position/speed switching control
OP1 Slot Constant WORD Slot No. installed with APM module
AXis
Operand .
OoP2 Slot | | PMLK,constant,D,Z,R,ZR WORD Command axis (0:X,1:Y,2:2)
Axis

% PMLK means P, M, L and K areas.

D> If position/speed switching control is executed during position control operation, it is converted to speed control,
operates at the speed set during position control and stops by executing deceleration stop.

8.3.10 Deceleration Stop (Command : STP)

1) Program
_hm'%ulue um&u.u nuuluulu.u P ] 0 00000 L‘
2) Description
Device Description
M00009 X axis deceleration stop input
U01.00.0 X axis command receive
D00000.0 X axis signal in operation
D00000.1 X axis error state
Command STP Deceleration stop
OP1 Slot Constant WORD Slot No. installed with APM module
Operand OP2 Axis PMLK,constant,D,Z,R,ZR WORD Command axis (0:X,1:Y,2:2)
P OP3 | Deceleration | PMLK,constant,D,Z,R,ZR WORD deceleration time(0 ~ 65535ms)
time

% PMLK means P, M, L and K areas.

> Deceleration stop does not carry out the command in deceleration area and instead, it is executed only in acceleration

and equal speed areas.

D> Deceleration time means the time required from deceleration start to stop and it is available to set from 0 ~ 65535ms.
But if setting as “0”, it stops only by acceleration/deceleration time set by operation data or direct start.

D> Deceleration time means the time required from the speed limit of basic parameter on operation axis to stop.
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8.3.11 Skip Operation (Command : SKP)

1) Program
MOOODA 001,000 DOAOOD.O0  DO0OAq. 1
P —— ——/] N L‘
2) Description
Device Description
MOOO00A X axis skip operation input
U01.00.0 X axis command receive
D00000.0 X axis signal in operation
D00000.1 X axis error state
Command SKP Skip operation
Operand OP1 Slot Constant WORD Slot No. installed with APM module
P OP2 Axis | PMLK,constant,D,Z,R,ZR WORD Command axis (0:X,1:Y,2:2)

¥ PMLK means P, M, L and K areas.

D> This ends and stops the operation of step which is in operation currently and then continues to operate the next step.

8.3.12 Synchronous Start by Position (Command : SSP)

1) Program
WOOOOB  UD1.00.0  DOOOOO.0  DOOOOD. !
L e I ¥ ¥ | s 1 0 1000 11 1 L‘
2) Description
Device Description
MO0000B X axis synchronous start by speed input
U01.00.0 X axis command receive
D00000.0 X axis signal in operation
D00000.1 X axis error signal
Command SSP Synchronous start by position
OP1 Slot Constant WORD | Slot No. installed with APM module
OP2 AXis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0:X,1:Y,2:2)
Main axis Synchronous start position of main axis to be
Operand OP3 | synchronous | PMLK,constant,D,Z,R,ZR | DINT | operated by command axis
start position (-2147483648 ~ 2147483647)
OP4 Op;r;lon PMLK constant,D.Z,R.ZR WORD | Command axis operation step No. (0~ 400)
OP5 Main axis PMLK,constant,D,Z,R,ZR | WORD | Main axis (0:X axis, 1.Y axis, 2:Z axis)

¥ PMLK means P, M, L and K areas.

D> If the command of synchronous start by position is executed, it becomes in operation state but does not have actual
pulse output at X axis (subordinate axis). At the point that Y axis as main axis setting starts and the current position is
1000, X axis will start with pulse output and Y axis carries out positioning operation by operation data of No.11 step.
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8.3.13 Synchronous Start by Speed (Command : SSS)

1) Program
WOOIOC  UD1.00.0  DOOOOD.0  DOOOOD. !
P 1/} N )
2) Description
Device Description
MO0000C X axis synchronous start by speed input
U01.00.0 X axis command receive
D00000.0 X axis signal in operation
D00000.1 X axis error state
Command SSS Synchronous start by speed
OP1 Slot Constant WORD | Slot No. installed with APM module
OoP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0:X,1:Y,2:2)
OP3 Main axis rate | PMLK,constant,D,Z,R,ZR | WORD | Pulse output rate of main axis (1~65535)
Operand Subordinate axis Pulse output rate of subordinate axis
OP4 | SUbOTANAIE 8IS 1 by  constant,D,z,R,zR | WORD | "UISE OUIU upordinate ax
rate (1~65535)
Mai is(0:X axis,1.Y axis, 2:Z axi
OP5 Mainaxis | PMLKconstantD,zRzR | WORD | Main axis(0:X axis, 1:Y axis, 2:2 axis,
3:encoder)

% PMLK means P, M, L and K areas.

> If the command of synchronous start by speed is executed, X axis(subordinate axis) is indicated as ‘in operation’ but
does not have pulse output. If operating Y axis set as the main axis, X axis(subordinate axis) is operated at the 1/2
speed of Y axis operation speed.

D> If the operation speed of Y axis set as the main axis is 1000, X axis is operated at the speed of 500, 1/2 of the Y axis
operation speed.

8.3.14 Position Override (Command : POR)

1) Program
ﬂ%DFD UU]I'UIU'U nuuluulu.u ”””,”/”,”" G ] 0 000 L‘
2) Description
Device Description
MO0000D X axis position override input
U01.00.0 X axis command receive
D00000.0 X axis signal in operation
D00000.1 X axis error state
Command POR Position override
OP1 Slot Constant WORD | Slot No. installed with APM module
Operand OoP2 AXxis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0:X,1:Y,2:2)
P OP3 | Position DINT | Goal position value to change
value | PMLKconstant,D.Z,R.ZR (-2147483648 ~ 2147483647)

% PMLK means P, M, L and K areas.
D> If position override is executed before reaching goal position, goal position shall be changed with 20000 for positioning

operation. If executing positioning position override after passing a position to execute position override, it stops at the
current position.
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8.3.15 Speed Override (Command : SOR)

1) Program
_MD|%DIDE UD]I'DID'D nnnlnnln.n nn%gnﬁ.l [w 1 0 i L‘
2) Description
Device Description
MOOOOE X axis speed override input
U01.00.0 X axis command receive
D00000.0 X axis signal in operation
D00000.1 X axis error state
Command SOR Speed override
OP1 Slot Constant WORD | Slot No. installed with APM module
Operand OP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0:X,1:Y,2:Z)
P OP3 | Speed DWORD | Goal speed value to change
value | PMLK.constant,D.ZR,ZR (LD:1~1000000,0C:1~200000)

% PMLK means P, M, L and K areas.

[> If speed override command is executed during operation, operation speed will be changed to 5000 for operation.

8.3.16 Position Assigned Speed Override (Command : PSO)

1) Program
WOOOOF 001,000 DOOOOD.0  DOAOOD. 1
Pl " H 1 | Pso 1 0 10000 5000 L‘

2) Description

Device Description
MOOOOF X axis position assigned speed override input
U01.00.0 X axis command receive
D00000.0 X axis signal in operation
D00000.1 X axis error state
Command PSO Position assigned speed override
OP1 Slot Constant WORD | Slot No. installed with APM module
OoP2 AXis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0:X,1:Y,2:Z)
Position Position value to change the speed
Operand
p OP3 value PMLK,constant,D,Z,R,ZR DINT (-2147483648 ~ 2147483647)
OP4 | Speed DWORD | Goal speed value to change
value | PMLK.constantD.Z,R.ZR (LD:1~1000000,0C:1~200000)

¥ PMLK means P, M, L and K areas.

D> In case current operation speed is 500 and goal position is 2000000 and if position assigned override command is
executed, operation speed is changed to 5000 and it carries out the operation when current position is 10000.
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8.3.17 Continuous Operation (Command : NMV)

1) Program
MOODIO  U01.00.0  DOAOOD.0  DO00aq. 1
P F—— /] [ i 0 L|
2) Description
Device Description
M00010 X axis continuous operation input
U01.00.0 X axis command receive
D00000.0 X axis signal in operation
D00000.1 X axis error state
Command NMV Continuous operation
Operand OP1 Slot Constant WORD | Slot No. installed with APM module
P OP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0:X,1:Y,2:2)

¥ PMLK means P, M, L and K areas.

D> If continuous operation command is executed, the step No. is changed from the step in current operation to the next
step No. and continues positioning operation to the speed of the next step and goal position.
[> Continuous operation command changes the only current operation pattern in operation, not the operation data.

8.3.18 Inching Operation (Command : INCH)

1) Program
MOODIZ  UD1.00.0  DODOOD.O  DO00Aq. 1
P P/} o )
2) Description
Device Description
M00012 X axis inching operation input
U01.00.0 X axis command receive
D00000.0 X axis signal in operation
D00000.1 X axis error state
Command INCH Inching operation
OP1 Slot Constant WORD | Slot No. installed with APM module
Operand OP2 AXis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0:X,1:Y,2:Z)
op3 | Posi | PMLK antDZRZR | DINT Position value to move for inching operation (-
osition vaiue ,CoNSTAnL D21, 2147483648 ~ 2147483647)

¥ PMLK means P, M, L and K areas.

D> It carries out the relative coordinate operation by inching operation speed set in manual operation parameter.

8.3.19 Return to the Previous Manual Operation Position (Command : RTP)

G |

o

1) Program
WODJ13  UD1.00.0  DODDOD.0  DOODOD. !
—F1 1} /1 /1
2) Description
Device Description
M00013 X axis return to the previous manual operation position start input
U01.00.0 | X axis command receive
D00000.0 | X axis signal in operation
D00000.1 | X axis error state
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Command RTP Return to the previous manual operation
position
Operand OP1 Slot Constant WORD | Slot No. installed with APM module
P OP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0:X,1:Y,2:2)

* PMLK means P, M, L and K areas.

D> If the current position is changed by MPG operation, inching operation, Jog operation after completing the positioning,
it returns to the previous position of manual operation.

8.3.20 Start Step No. Change (Command : SNS)

1) Program
WOOI14  UD1.00.0  DOOOOD.0  DODOOD. !
- I 0 L‘
2) Description
Device Description
M00014 X axis start step No. change input
U01.00.0 X axis command receive
D00000.0 X axis signal in operation
D00000.1 X axis error state
Command SNS Start step No. change
OP1 Slot Constant WORD | Slot No. installed with APM module
Operand OP2 AXis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0:X,1:Y,2:2)
OP3 Step No. PMLK,constant,D,Z,R,ZR | WORD | step No. to change with start step (1~400)

% PMLK means P, M, L and K areas.
> The current operation No. is changed to 10.

8.3.21 Repeat Step No. Change (Command : SRS)

1) Program
WOODIS  UD1.00.0  DO0DOD. T
L P} I /| ES 1 0 0 L‘
2) Description
Device Description
M00015 X axis start step No. change input
U01.00.0 X axis command receive
D00000.1 X axis error state
Command SRS Repeat step No. change
OP1 Slot Constant WORD | Slot No. installed with APM module
Operand OP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0:X,1:Y,2:2)
OP3 Step No. PMLK,constant,D,Z,R,ZR | WORD | step No. to change with repeat step (0~400)

% PMLK means P, M, L and K areas.

> Repeat operation step No. of operation data is changed to 20.
> Repeat step No. change is available for command execution even during positioning operation.
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8.3.22 M code Release (Command : MOF)

1) Program
WOIODIE L0000 D00ann. |
I G i g L‘
2) Description
Device Description
M00016 X axis M code release input
U01.00.0 X axis command receive
D00000.1 X axis error state
Command MOF M code release
Operand OP1 Slot Constant WORD | Slot No. installed with APM module
P OP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0:X,1:Y,2:2)

¥ PMLK means P, M, L and K areas.

> When M code occurs, M code signal and M code No. are released at the same time(M code and M code No. are
changed to OFF and 0, respectively).

8.3.23 Current Position Preset (Command : PRS)

1) Program
_mnﬁ:nlw UD]I'DID'D nnnﬁjnln.n Dﬂﬂﬁjﬂlﬂ.l [ ] 0 1200 LI
2) Description
Device Description
M00017 X axis current position preset input
U01.00.0 X axis command receive
D00000.0 X axis signal in operation
D00000.1 X axis error state
Command PRS Current position preset
OP1 Slot Constant WORD | Slot No. installed with APM module
Operand 0oP2 AXis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0:X,1:Y,2:2)
P OP3 | Position DINT | Current position value to change
valwe | PMEK.constant,D.Z,R,ZR (-2147483648 ~ 2147483647)

% PMLK means P, M, L and K areas.
> The current position is changed to 1500.
D> If current position preset command is executed in the origin unsettled state, positioning state signal(bit) is ON and the

current position is changed by setting value.

8.3.24 ZONE Output Enabled (Command : ZOE)

1) Program
MOODIE 001,000 DOOOOD.0  DODOOD. !
—F} N /1 /1 | o ! ’ M
2) Description
Device Description
M00018 X axis ZONE output enabled input
U01.00.0 X axis command receive
D00000.0 X axis signal in operation
D00000.1 X axis error state
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Command ZOE ZONE output enabled
Operand OP1 Slot Constant WORD | Slot No. installed with APM module
OoP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0:X,1:Y,2:2)
% PMLK means P, M, L and K areas.

D> It enables the output of ZONE1, ZONE2 and ZONE3 by ZONE areas set in common parameter.

8.3.25 ZONE Output Disabled (Command : ZOD)

1) Program
_MDHJDJQ UU]I'DID'D nuulu/ulu.u nuulu/ulm 70 ] 0 LI
2) Description
Device Description
M00019 X axis ZONE output disabled input
U01.00.0 | X axis command receive
D00000.0 | X axis signal in operation
D00000.1 | X axis error state
Command Z0D ZONE output disabled
Operand OP1 Slot Constant WORD | Slot No. installed with APM module
P OoP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0:X,1:Y,2:2)

% PMLK means P, M, L and K areas.

D> It disables the output of ZONE1, ZONE2 and ZONE3 by ZONE areas set in common parameter.

8.3.26 Encoder Preset (Command : EPRS)

1) Program
WODIA  UD1,00.0  DOOOOD.O  DDDDOD T
My I 1 1 | EPRS 1 0 2500 LI
2) Description
Device Description
MO001A X axis encoder preset input
U01.00.0 X axis command receive
D00000.0 X axis signal in operation
D00000.1 X axis error state
Command EPRS Encoder preset
OP1 Slot Constant WORD Slot No. installed with APM module
Operand 0oP2 Axis PMLK,constant,D,Z,R,ZR WORD Command axis (0:X,1:Y,2:2)
OP3 Position INT Encoder setting value to change
value PMLK,constant,D,Z,R,ZR (0~4294967295)

* PMLK means P, M, L and K areas.

> Encoder setting value is changed to 2500.
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8.3.27 Single Teaching (Command : TEA)

1) Program
WODOIE  UD1.00.0  DODOOD.0  DOOOOQ, |
Iy I 1 1 E f 0 10000 2 f 0 L‘
2) Description
Device Description
MO0001B X axis single teaching input
U01.00.0 X axis command receive
D00000.0 X axis signal in operation
D00000.1 X axis error state
Command TEA Single Teaching
OP1 Slot Constant WORD | Slot No. installed with APM module
OP2 AXis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0:X,1:Y,2:2)
OP3 Teaching PMLK,constant,D,Z,R,ZR | DINT | Data value for Teaching
Operand value
OP4 | Teaching step | PMLK,constant,D,Z,R,ZR | WORD | Step No. for Teaching (0~400)
Teachin . .
OPS e dg PMLK,constant,D.Z,R.ZR | WORD | 0:RAM Teaching 1:ROM Teaching
OP6 | Teaching item | PMLK,constant,D,Z,R,ZR | WORD | 0:Position  1:Speed

¥ PMLK means P, M, L and K areas.

> ROM teaching changes the goal position of step No.2 of operation data to 10000.
> If ROM teaching is executed, data are written on flash memory, so operation data will be kept even though PLC power
is OFF(flash memory data writing is limited to 100,000 frequency).

8.3.28 Teaching Array (Command : TEAA)

1) Program
_rmﬁulw uu1l.uP.u nuulu/ulu.u nuulu/ulm [ e ] 0 m 0 ] c L‘
2) Description
Device Description
MO0001C X axis teaching array input
U01.00.0 X axis command receive
D00000.0 X axis signal in operation
D00000.1 X axis error state
Command TEAA Teaching Array
OP1 Slot Constant WORD | Slot No. installed with APM module
OP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0:X,1:Y,2:2)

OP3 | Teaching step | PMLK,constant,D,Z,R,ZR | WORD | leading step No. for teaching (0~400)

Operand OP4 Teaching PMLK,constant,D,Z,R,ZR | WORD | 0:RAM Teaching 1:ROM Teaching
method

OP5 | Teaching item | PMLK,constant,D,Z,R,ZR | WORD | 0:Position 1:Speed

OP6 | Teaching No. | PMLK,constant,D,Z,R,ZR | WORD | Step No. for Teaching Array (1~16)

% PMLK means P, M, L and K areas.

> RAM teaching changes the operation speed from operation data No.10 step through No.14 step(5 steps) to the
teaching data set in teaching array data area.

D> Before executing teaching array, teaching data should be set in the teaching array setting area. For teaching array
data setting, refer to TWR command.
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8.3.29 Teaching Array Data Setting (Command: TWR)
1) Program

Mooo10
| | TR 1 0 000100 16 L‘

2) Description
Device Description
MO0001D Teaching array data setting input

Command TWR Teaching Array Data Setting
OP1 Slot Constant WORD | Slot No. installed with APM module
0oP2 AXis PMLK,constant,D,Z,R,ZR | WORD | Axis to save teaching array data
Operand OP3 Device PMLK,D,Z,R,ZR WORD | Leading device No. with teaching array
data
OP3 Data No. PMLK,constant,D,Z,R,ZR | WORD | No. of data to save

¥ PMLK means P, M, L and K areas.

> 16 double word(DWORD) data from D00100 through D00131 are set in the teaching array data area.
[> Teaching array is not executed only by executing teaching array data setting command. Please refer to teaching array

command(TEAA).
> According to the leading No. of device, the data are set in teaching array data area as follows.
No. Device NO. Teaching array data
1 Device +0 Teaching array data 1
2 Device + 2 Teaching array data 2
3 Device + 4 Teaching array data 3
4 Device + 6 Teaching array data 4
5 Device + 8 Teaching array data 5
6 Device + 10 Teaching array data 6
7 Device + 12 Teaching array data 7
8 Device + 14 Teaching array data 8
9 Device + 16 Teaching array data 9
10 Device + 18 Teaching array data 10
1 Device + 20 Teaching array data 11
12 Device + 22 Teaching array data 12
13 Device + 24 Teaching array data 13
14 Device + 26 Teaching array data 14
15 Device + 28 Teaching array data 15
16 Device + 30 Teaching array data 16

> Teaching array data can be set as follows by using PUT.

Mnnnlm | PUT 1 ho100 000100 W LI

% For the details of teaching array data setting using internal memory, please refer to “7.1.2 Teaching Data in Teaching
Array”
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8.3.30 Basic Parameter Teaching (Command : TBP)

1) Program
WIODIE  UD1.00,0  O000O.O - DOnnnn. 1
- ) N 0w
2) Description
Device Description
MO001E X axis basic parameter teaching input
U01.00.0 X axis command receive
D00000.0 X axis signal in operation
D00000.1 X axis error state
Command TBP Basic parameter Teaching
OP1 Slot Constant WORD | Slot No. installed with APM module
0oP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0:X,1:Y,2:Z)
OP3 | Parameter | PMLK,constant,D,Z,R,ZR | DINT | Parameter value to change
Operand
value
OP4 | Parameter | PMLK,constant,D,Z,R,ZR | WORD | Parameter item to change (1~11)
item

¥ PMLK means P, M, L and K areas.

I> Bias speed of basic parameter is changed to 100.
> The parameter value modified by basic parameter Teaching command is valid only while the power is ON. In order to
save the parameter value modified by basic parameter Teaching command in the flash memory, it is required to save

the parameter value modified by parameter/operation data save command, WRT after basic parameter Teaching.

D> The value to be set in parameter item are as follows.

Items Setting value
1 Speed limit value LD:1~1000000
2 Bias speed 0C:1~200000
3 Acc./dec. time 1
4 Acc./dec. time 2
5 Acc./dec. time 3 065535
6 Acc./dec. time 4
7 Pulse per rotation
8 Travel distance per 1~65535
rotation
9 Pulse output mode 0:CW/CCW 1:PLS/DIR 2:Phase
A/B
10 Unit O:pulse 1:mm 2:inch 3:degree
1 Unit allocation 0:x1 1:x10 2:x100 3:x1000

D> In case changing every basic parameter, they can be also changed by the following method.
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oL wiobo  DoOOO0.0  oooogp.d Top 0 000000 T
e wiobo  DoOO0.0 oo Top 0 000002 2|
O wiob0  DOAOO0.0  oooonp.d Top 0 000004 a |l
4 wiobo  DoOOO0.0  oooogp.d Top 0 000006 |
oS wiobo  ooO00 oo ToP 0 000008 5|
MOE  Wiobo  DOOOOO.0  oooogp.d B 0 000010 8|l

| Mgm Wm0 oo 00| B 0 ooon12 T
OB wiobo  DoOOOO0  oooogp.d B 0 000014 g |
W03 U0l.00.0 0000000 0ogo. B 0 000016 a |
MOTA Wiobo  DOOOOO.0  oooogp.d Top 0 wwoie 0 ||
OB Wiobo  DOOOOOO  ooogp.i Top 0 wwon N ||
g0 |
L0 [ onov i hooon ]|

| 0 o [T Ti500 |
11500 [ R Ha000 ]

| o~ hooooseoo  woooo | oot |

From the scan after M00100 is ON, basic parameter is changed in sequence from basic parameter No.1 through No.11.
#When using the method executing a command every 50ms using a timer, the example program may generate an error
or may not change a parameter, depending on the program size. In the case, change the timer setting value.

8.3.31 Extended Parameter Teaching (Command : TEP)

1) Program

2) Description

WOODIF UD1.00.0 D000 DOOga0.d
—Pi 1 171 171

TEP

100

Device Description
MOOO1F X axis extended parameter teaching input
U01.00.0 X axis command receive
D00000.0 X axis signal in operation
D00000.1 X axis error state
Command TEP Extended parameter Teaching
OP1 Slot Constant WORD | Slot No. installed with APM module
OP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0:X,1:Y,2:2)
Operand OP3 Parameter PMLK,constant,D,Z,R,ZR DINT | Parameter value to change
value
OP4 | Parameter item | PMLK,constant,D,Z,R,ZR | WORD | Parameter item to change (1~16)

¥ PMLK means P, M, L and K areas.

D> Positioning end output time among Extended parameter is changed to 100ms.

> The parameter value modified by extended parameter Teaching command is valid only while the power is ON. In order
to save the parameter value modified by extended parameter Teaching command in the flash memory, it is required to
save the parameter value modified by parameter/operation data save command, WRT in the flash memory after
extended parameter Teaching
D> The value to be set in parameter items is as follows.
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Items Setting value
1 S/W high limit N
> SIW low Timit -2147483648 ~ 2147483647
3 Backlash compensation amount 0~65535
4 Positioning end output time
5 S-Curve rate 1~100
6 External command selection O:Start 1:.JOG 2:Skip
7 Pulse output direction 0: Forward 1: Reverse
8 Acc./dec. pattern 0: Trapezoid 1:S-Curve
9 M code mode 0:None 1:With 2:After
10 Position indication during equal 0: No indication  1: Indication
speed operation
1 High/low limit detection during 0: No detection 1: Detection
equal speed operation
12 External §pe§d/p03|t|on control O:Disabled 1-Enabled
switching enabled
13 External command enabled 0:Disabled 1:Enabled
14 External stop enabled 0:Disabled 1:Enabled
15 External simultaneous start 0:Disabled 1:Enabled
enabled
0:Dwell time  1: Inposition signal
16 Positioning end condition 2:Dwell time AND inposition signal
3:Dwell time OR inposition signal
. : iy 0: Driver Ready
17 Driver ready/inposition 1: Inposition

D> In case changing every extended parameter, they can be also changed by the following method.

| oo uiono oo oo [ e 0 000000 T
| Mo Wi00.0 0000000 D00OgD.| [ e 0 000002 2z |
Mgms  WioD.0 D0 00000, | [ e 0 000004 a |l
| e W100.0 0000000 D00OQD.| [ e D 000006 |l
Mgs  WioD0 D0 00000, | [ e 0 000008 5|
MO wi0.0 D00 000001 [ e 0 000010 8|l
Mgm W00 D0 000001 [ e 0 000012 !
Mg W00 D0 00000.| [ e 0 o000 g |
MOoDs  Ul.00.0 00000 0ooogo. [ e 0 000016 i |
MOA W00 D00 00000, | [ e 0 worE 0 ||
MODB  Ul.00.0 000000 000ogo. [ e 0 w0 11 ||
Mgc W00 D0 00000.| [ e 0 w12 ||
MO0 wi00 D00 000001 [ e 0 w13 ||
MO Wi00.0 D0 000001 [ e 0 w14 ||
MOF W00 D0 00000.| [ e 0 w15 ||
MO0 Ul.00.0 0000 0ooogo. [ e 0 w16 ||
Mgl W00 D0 000001 [ e 0 w17 ||
[ o ogior
L) [ onv i hooao ]|
TS0 o [ Ton T1500 |
s [ oRaL Ho000 |
| 0~ hooozooon  vooo i
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From the scan after MO0100 is ON, extended parameter is changed in sequence from basic parameter No.1 through
No.17.

% When using the method executing a command every 50ms using a timer, the example program may generate an error
or may not change a parameter, depending on the program size. In the case, change the timer setting value.

8.3.32 Homing Parameter Teaching (Command : THP)

1) Program
WOOPO U01,00.0  DO0Aan.0  DDoDoD. 1
L N ) ) G i 0 10000 i L‘
2) Description
Device Description
M00020 X axis homing parameter teaching input
U01.00.0 X axis command receive
D00000.0 X axis signal in operation
D00000.1 X axis error state
Command THP Homing parameter Teaching
OP1 Slot Constant WORD | Slot No. installed with APM module
OP2 AXxis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0:X,1:Y,2:2)
OP3 Parameter PMLK,constant,D,Z,R,ZR | DINT | Parameter value to change
Operand
value
OP4 Parameter PMLK,constant,D,Z,R,ZR | WORD | Parameter value to change (1~9)
item

% PMLK means P, M, L and K areas.

> The origin address among homing parameter of X axis is changed to 10000.

D> The parameter value modified by homing parameter Teaching command is valid only while the power is ON. In order
to save the parameter value modified by homing parameter Teaching command in the flash memory, it is required to
save the parameter value modified by parameter/operation data save command, WRT in the flash memory after
homing parameter Teaching.

D> The value to be set in parameter item is as follows.

Items Setting value

1 Origin address -2147483648 ~ 2147483647

2 Homing high speed LD:1~1000000

3 Homing low speed 0C:1~200000

4 Homing acc./dec. time 0 ~ 65535

5 Homing dwell time 0 ~ 50000

6 Origin compensation -2147483648 ~ 2147483647

amount

7 Homing restart time 0 ~ 65535
0:DOG/ORG(OFF) 1:DOG/ORG(ON)

8 Homing method 2:High/low limitORG  3:DOG
4:High speed homing  5: High/low limit

9 Homing direction 0: Forward 1: Reverse

% DOG means near point signal.
* Homing high speed executes homing to the point currently positioned on 0.
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D> In case changing every homing parameter, they can be also changed by the following method.

| om0 oo oo G 1 0 00a000 !
oz U01.00.0 0000000 oo G 1 0 n0o00z 2 ||
O U01.00.0 0000000 ogogm.| G 1 0 n0oa0s 1|
OT4  UD1000 0000000 0o G 1 0 000006 |
O U0I.00.0 0000000 g G 1 0 000008 g ||
O UDI.00.0 0000000 . G 1 0 nooa 1 g ||
O 01000 0000000 oo G 1 0 m0o0 12 T
O 01000 0OO0O0.0  ooagp.d [ 1 0 moan 14 g |l
O U0I.00.0 0000000 oo G 1 0 m0a016 1 |
| oo |
L [ onov i hooon ]|
| T o [T T1500 m |
| T [ R Ha000 ]
| o- nooooemo  woooo | oo

From the scan after M00100 is ON, homing parameter is changed in sequence from basic parameter No.1 through No.9.
# When using the method executing a command every 50ms using a timer, the example program may generate an error
or may not change a parameter, depending on the program size. In the case, change the timer setting value.

8.3.33 Manual Operation Parameter Teaching (Command : TMP)

1) Program
W21 UD1.0D.0  OOOOON.O DODDOD. T
| N ) ) G 1 0 1000 2 L‘
2) Description
Device Description
M00021 X axis manual operation parameter teaching input

U01.00.0 X axis command receive
D00000.0 X axis signal in operation

D00000.1 X axis error state

Command TMP Manual operation parameter
Teaching
OP1 Slot Constant WORD | Slot No. installed with APM module
OP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0:X,1:Y,2:Z)
OP3 Parameter PMLK,constant,D,Z,R,ZR | DINT | parameter value to change
Operand
value
OP4 Parameter PMLK,constant,D,Z,R,ZR | WORD | parameter item to change (1~4)
item

* PMLK means P, M, L and K areas.

> Jog low speed among manual operation parameter of X axis is changed to 1000.

[> The parameter value modified by manual operation parameter Teaching command is valid only while the power is ON.
In order to save the parameter value modified by manual operation parameter Teaching command in the flash memory,
it is required to save the parameter value modified by parameter/operation data save command, WRT in the flash
memory after manual operation parameter Teaching.
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> The value to be set in parameter item is as follows.

Items Setting value
1 Jog high speed LD:1~1000000
2 Jog low speed 0C:1~200000
3 Jog acc./dec. time 0 ~ 65535
4 Inching speed 0 ~ 65535
D> In case changing every manual parameter, they can be also changed by the following method
Mooo01 Uo1.00.0  D0O0OO0.0 0000001
—F | N i/} i/} [ * o ooom 1|l
Moonoz2 Uo1.00.0  D0O0OO0.0 0000001
Pl N i/} i/} [ * o oo 2 |
Moo0o3 Uo1.00.0  D0O0OO0.0 0000001
Pl N i/} i/} [ * " |
Moo0o4 Uo1.00.0  D0O0OO0.0 0000001
Pl N i/} i/} [ * o ooos 4|
Moo100 Moa101
P §—
L [ o [ wooon ||
TR Moo [ Ton Ti500 50 |l
TISDID [ R MDD0D ]
= Moa101
_I 0= h00000O10  MOooo ! R3

From the scan after MO0100 is ON, manual operation parameter is changed in sequence from basic parameter No.1
through No.4.

# When using the method executing a command every 50ms using a timer, the example program may generate an error
or may not change a parameter, depending on the program size. In the case, change the timer setting value.

8.3.34 Input Signal Parameter Teaching (Command : TSP)

1) Program
WOZZ UD1.00.0 000000 OOnnnn. !
Iy " 1 1 e i 0 h00OoooiD L‘
2) Description
Device Description
M00022 X axis input signal parameter teaching input
U01.00.0 X axis command receive
D00000.0 X axis signal in operation
D00000.1 X axis error state
Command TSP Input signal parameter Teaching
OP1 Slot Constant WORD | Slot No. installed with APM module
Operand OoP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0:X,1:Y,2:2)
OP3 Parameter PMLK,constant,D,Z,R,ZR | DINT | parameter value to change
value

% PMLK means P, M, L and K areas.

> Emergency stop signal among input signal parameter is changed to act to B contact.

> The parameter value modified by input signal parameter Teaching command is valid only while the power is ON. In
order to save the parameter value modified by input signal parameter Teaching command in the flash memory, it is
required to save the parameter value modified by parameter/operation data save command, WRT in the flash memory
after input signal parameter Teaching.
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> The input signal applied with each bit of the value to be set in parameter item is as follows.

Bit Input signal Bit Input signal

0 High limit signal 6 Command signal

1 Low limit signal 7 Auxiliary command signal

2 Near point signal 8 Speed/position switching signal
3 Origin signal 9 Driver Ready/Inposition signal
4 Emergency stop signal 10 External simultaneous start signal
5 Deceleration stop signal 15~11 -

D For example, if parameter value is h0213, high limit signal, change low limit signal, emergency stop signal, Driver
Ready/ Inposition signal to act to B contact.

8.3.35 Common Parameter Teaching (Command : TCP)

1) Program
WODDZ3  U01.00.0  0OOOOLO  DOOOOO.1  D0OOIOD.O  OOOMOQ.1  DO0200.0  DDO20D.1 1o ] 0 ] ]
—P { | /1 /1 /1 /1 /1 /1 -
2) Description
Device Description
M00023 Common parameter
teaching input
U01.00.0 X axis command receive
D00000.0 X axis signal in operation
D00100.0 Y axis signal in operation
D00200.0 Z axis signal in operation
D00000.1 X axis error state
D00100.1 Y axis error state
D00200.1 Z axis error state
Command TCP Common parameter Teaching
OP1 Slot Constant WORD | Slot No. installed with APM module
OoP2 AXxis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0:X,1:Y,2:Z)
OP3 Parameter PMLK,constant,D,Z,R,ZR | DINT | parameter value to change
Operand
value
OP4 Parameter PMLK,constant,D,Z,R,ZR | WORD | Parameter item to change (1~14)
item

¥ PMLK means P, M, L and K areas.

D> Pulse output level among common parameter is changed to act as High Active.

> The parameter value modified by common parameter Teaching command is valid only while the power is ON. In order
to save the parameter value modified by common parameter Teaching command in the flash memory, it is required to
save the parameter value modified by parameter/operation data save command, WRT in the flash memory after
common parameter Teaching.

D> The value to be set in parameter item is as follows.

8-25



Chapter 8 Command

Items Setting value
1 Pulse output level 0:Low Active 1:High Active
2 Circular interpolation 0:Middle point 1:Center point
method

0:CWICCW(1phase 1multiplier)
1:CW/CCW(1phase 2 multiplier)
2:Pulse/Dir(1phase 1 multiplier)

3 Encoder pulse input mode 3:Pulse/Dir(1phase 2 multiplier)
4:PhaseA/B(2phase 1 multiplier)
5:PhaseA/B(2phase 2 multiplier)
6:PhaseA/B(2phase 4 multiplier)

4 Encoder auto reload value 0 ~ 4294967295

5 ZONE output mode 0:Individual output 1:Batch output

6 ZONE 1 axis sett!ng 0:X axis 1Y axis 2:Z axis

7 ZONE 2 axis setting 3-Encoder

8 ZONE 3 axis setting ]

9 ZONE 1 On area

10 ZONE 1 Off area

1 ZONE 2 On area -2147483648 ~

12 ZONE 2 Off area 2147483647

13 ZONE 3 On area

14 ZONE 3 Off area

> In case changing every common parameter, they can be also changed by the following method.

OO U000 D000 OG0T OO0 OOOI0.1 D020 00 TP 0 000000 |
oz U0I.000 00000 OO0OGD.1  DOOID.0 DOOIOD.1  DOGZOD.0 DOCCOD. T 0 H000az 2|
OIS 0000 D000 COMD.T DODIOD.0 OOOIO0.1 DOC2OD.0 000 T 0 D0o00e 5
O U000 OOOD00.0 O0DODD.1  DOOIOD.0  DOOIOD.1  DOGZOD.0 DOCCOD. T 0 D000s |
O U000 OO0 O0DODD.1  DOOID.0  DOOIOD.1  DOGZOD.0 DOCCOD. T 0 00000 5|
O U010 0000000 O00ODD.1  DOOID.0  DOOIOD.1  DOGZOD.0 DOCCOD. T 0 R 5 |
O U010 00000 000D DOID.0  DOOIOD.1  DOGZOD.0 DOCCOD. T 0 IR 7|
e U0I.000 O00O00.0 O0DODD1  DOOID.0  DOOIOD.1  DOGZOD.0 DOCCOD. T 0 moie 5 |
O UOI.0DO 00000 O0DODD.1  DOOID.0  DOOIOD.1  DOGZOD.0 DOCCOD. T 0 Do0iG 5|
O UDI0DO  OO0O00.0 OODODD.|  DOI0.0  DOOIOD.  DOZOD.0 DOGCOD. T 0 oo 10 ||
YD U100 000000 OODODD.1  DOOIOD.0  DOOIOD.1  DOGZOD.0 DOCCOD. T 0 oz 11|
O U010DO 0000000 OB WOID.0  DOOIOD.1  DOGZO0.0 DOCCOD. . 0 oz 12 ||
OTD U000 000000 OODODD.1  DOOIOD.0  DOOIOD.1  DOGZOD.0 DOCCOD. T 0 !
WOV )00 DODDDO0 OO0 DODIODO OOOI0.1 D000 0o TP 0 os 14 ||
0100 |
il [ oo i hooon ]|
TS0 e [T TI500 50 ||
11500 [ R Ha000 ]
| 0- hoooooo oo | |

From the scan after M00100 is ON, common parameter is changed in sequence from basic parameter No.1 through

No.14.

* When using the method executing a command every 50ms using a timer, the example program may generate an error
or may not change a parameter, depending on the program size. In the case, change the timer setting value.
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8.3.36 Operation Data Teaching (Command: TMD)

1) Program
MODO24  UDI.00.0  DOOODO.0  DODODD.1
Ty I ¥ ¥ | 0 1 0 1000 1 1 L‘

3) Description

Device Description
M00024 | Operation data teaching input
U01.00.0 | X axis command receive
D00000.0 | X axis signal in operation
D00000.1 | X axis error state

Command TMD Operation data teaching
OP1 Slot Constant WORD | Slot No. installed with APM module
OP2 AXis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0:X,1:Y,2:Z)

OP3 | Operation data PMLK,constant,D,Z,R,ZR DINT | Operation data value to change
Operand value
OP4 | Operation data PMLK,constant,D,Z,R,ZR | WORD | Operation data item(1~11)
item
OP5 Step No. PMLK,constant,D,Z,R,ZR | WORD | Operation data step No. to change
% PMLK means P, M, L and K areas.

> The goal position of step No.1 is changed to 1000 in operation data.

> The operation data value modified by operation data teaching command is valid only while the power is ON. In order to
save the operation data value modified by operation data teaching command in the ROM, it is required to save the
operation data value modified by parameter/operation data save command(WRT) in the ROM after operation data
Teaching.

> The values to be set in operation data item are as follows

ltem Setting value
1 Goal position -2147483648 ~ 2147483647
2 Circular interpolation -2147483648 ~ 2147483647
subordinate position
3 Operation speed 0 ~ max. speed(speed limit)
4 Dwell time 0 ~ 50000
5 M code No. 0 ~ 65535
6 Control 0:position 1:speed
7 Operation method 0:single 1:repeat
8 Operation pattern 0:end 1:go on 2:continue
9 Coordinate 0:absolute 1:relative
10 Acc/dec. No. 1~4
1 Circular interpolation 0:CW 1.CCW
direction

D> In case changing every operation data, they can be also changed by the following method.
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oL Wiopo  DoOOO0.0  oooogp.d [ o 0 000000 [ |
e wiono  DoO0.0 oo [ o D 100002 2 ]
W ob0 OO0 g [ o 0 000004 3 ]
s wiono  DoOOO0.0  oooogp.d [ o 0 000006 4 |
oS wiono  oooo0 oo [ o 0 000008 5 |
MO Wiobo  DOOOOO.0  oooogp.d [ o D n00010 5 ]
| Mo w0 oo 0000.| [ o 0 n00012 7 ]
OB wiobo  DoOOO.0  oooogp.d [ o 0 000014 8 |
W03 U0l.00.0 0000000 0ogo. [ o 0 000016 9 |
MOA Wiob0  DOOOOO.O  oooogp.| [ o D 000013 10 ]
OB Wiobo  DOOOOO0  oooogp.d [ o D 100020 1 ]
M1 00 Mg 101
i s —
L0 [ onov [ tooon ||
| T o [T TI500 w |
Tie0 [ R H1000 1l
| o- hoooooeoo  woooo | oot |

From the scan after M00100 is ON, common parameter is changed in sequence from basic parameter No.1 through

No.11.

* When using the method executing a command every 50ms using a timer, the example program may generate an error
or may not change a parameter, depending on the program size. In the case, change the timer setting value.

8.3.37 Parameter/Operation Data Save (Command : WRT)

)

1) Program
MOOOPS  UDT.00.0  DODOOD.O  DO00AN. 1
—F| N /1 /1 il ! ’
2) Description
Device Description
M00025 Parameter/Operation data save
input
U01.00.0 X axis command receive
D00000.0 X axis in operation
D00000.1 X axis error
Command WRT Parameter/operation Data save
OP1 Slot Constant WORD | Slot No. installed with APM module
OP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0:X,1:Y,2:2)
Operand OP3 Save WORD | Save selection axis (bit0:X axis, bitl:Y axis,
axis PMLK,constant,D,Z,R,ZR bit2:Z axis)
selection

* PMLK means P, M, L and K areas.

> The current parameter and operation data of save selection axis are saved into the flash memory(ROM).

> The command axis is the basic operand to execute command. Select 0, 1 or 2 and use one temporarily.

> If WRT command is executed, data are written on flash memory, so changed operation data will be kept even though

PLC power is OFF(flash memory data writing is limited to 100,000 frequency).

8-28



Chapter 8 C

ommand

8.3.38 Emergency Stop (Command : EMG)

1) Program
_M%D;ZB un1l.nP.n [
2) Description
Device Description
M00026 Internal emergency stop input
U01.00.0 | X axis command receive
Command EMG Emergency stop
Operand OP1 Slot Constant WORD | Slot No. installed with APM module
P OP2 AXis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0:X,1:Y,2:Z)

* PMLK means

P, M, L and K areas.

> All axes stop emergently and become pulse output disabled state.

8.3.39 Error Reset/Output Disabled Release (Command : CLR)

1) Program
—MUHJDF? UU]I'UIU'U nuuluulm BT ] ] LI
2) Description
Device Description
MO00027 X axis error reset input
U01.00.0 X axis command receive
D00000.1 X axis error state
Command CLR Error reset, output disabled release
OP1 Slot Constant WORD | Slot No. installed with APM module
OP2 AXxis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0:X,1:Y,2:Z)
Operand OP3 Output WORD | 0:Output disabled no release
disabled PMLK,constant,D,Z,R,ZR 1:Output disabled release
release

% PMLK means P, M, L and K areas.
> Error occurred is reset and pulse output disabled state shall be released.

8.3.40 Error History Reset (Command : ECLR)

1) Program
_mnﬁjnlza UD]I'DID'D [Eaw 1
2) Description
Device Description
M00028 Teaching array data save input
U01.00.0 X axis command receive
Command ECLR Error History Reset
Operand OP1 Slot Constant WORD | Slot No. installed with APM module
P OoP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0:X,1:Y,2:2)

% PMLK means P, M, L and K areas.

> Error history occurred thus far will be reset(cleared).
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8.3.41 POINT Start (Command : PST)

1) Program

MOo023
—]

UDII.DID.D

IJDDIDDID . IJDDIDDID A

2) Description

If))l If))l

Device Description

M000029 X axis point operation input

U01.00.0 X axis command receive

D00000.0 X axis signal in operation

D00000.1 X axis error state

Command PST Point operation
OP1 Slot Constant WORD | Slot No. installed with APM module
Operand OP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Command axis (0:X,1:Y,2:2)
OP3 Point operation PMLK,constant,D,Z,R,ZR | WORD | Point operation step No. (1~20)
No.

% PMLK means P, M, L and K areas.

> Point start is carried out for 5 step data set in the point start data area.

> Before executing POINT start, step data should be set in the POINT start data area. Please refer to POINT start step

data setting command, TWR.

8.3.42 POINT Start Step Data Setting (Command: PWR)

1) Program
i [ PR 1 0 o L‘
2) Description
Device Description
MO002A POINT Start Step Data Setting Input
Command PWR POINT Start Step Data Setting
OP1 Slot Constant WORD | Slot No. installed with APM module
OoP2 Axis PMLK,constant,D,Z, | WORD | Axis to save Point operation step
R,ZR
Operand - . ) )
OP3 Device PMLK,D,Z,R,ZR WORD | Leading No. of device with POINT Start Step Data
OP3 Data No. PMLK,constant,D,Z, | WORD | Data No. to save
R,ZR

% PMLK means P, M, L and K areas.

[> 20 word data from D00200 through D00219 are set in the POINT start step data area.

> Point start is not executed only by executing POINT start step data setting command. Please refer to POINT start

command, PST.

> According to the leading No. of device, the POINT start step data are set as follows
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No. Device No. POINT start step data
1 Device + 0 POINT start step data 1
2 Device + 1 POINT start step data 2
3 Device + 2 POINT start step data 3
4 Device + 3 POINT start step data 4
5 Device +4 POINT start step data 5
6 Device +5 POINT start step data 6
7 Device + 6 POINT start step data 7
8 Device + 7 POINT start step data 8
9 Device + 8 POINT start step data 9
10 Device + 9 POINT start step data 10
11 Device + 10 POINT start step data 11
12 Device + 11 POINT start step data 12
13 Device + 12 POINT start step data 13
14 Device + 13 POINT start step data 14
15 Device + 14 POINT start step data 15
16 Device + 15 POINT start step data 16
17 Device + 16 POINT start step data 17
18 Device + 17 POINT start step data 18
19 Device + 18 POINT start step data 19
20 Device + 19 POINT start step data 20

> The method to set POINT start step data using PUT is as follows.

MODD2A
Pi

I puT 1 ho121 000020 a0 q

% For the details of POINT start step data using internal memory, please refer to “7.1.1 Operation Step Data during

POINT start”

8.3.43 Operation State Read (Command: SRD)

1) Program

Fo0033
I

2) Description

ED 1 0 Do L‘

Device Description
F00099 Always ON Flag
Command SRD Current state read
OP1 Slot Constant WORD | Slot No. installed with APM module
Operand OP2 Axis PMLK,constant,D,Z,R,ZR | WORD | Axis to read the current state
Leading No. of device to read and e the
OP3 | Device PMLK,D,Z,R ZR WORD g v read and sav
current state value

% PMLK means P, M, L and K areas.

> It reads the current state and saves it from DO00000 to D00022.
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[> According to the leading No. of Device, the current state is saved as follows

Operation state data Device No.
Operation state Device +0
information (lower)
Operation state Device + 1
information (Upper)
Axis information Device + 2
External input signal Device + 3
state
Current position Device + 4
Current speed Device + 6
Step No. Device + 8
M code No. Device +9
Error information Device + 10
Error Historyl Device + 11
Error History 2 Device + 12
Error History 3 Device + 13
Error History 4 Device + 14
Error History 5 Device + 15
Error History 6 Device + 16
Error History 7 Device + 17
Error History 8 Device + 18
Error History 9 Device + 19
Error History 10 Device + 20
Encoder value Device + 21
(DWORD) Device + 22

> For operation state info, axis info and external input signal state bit info, refer to “7.1.3 State Info”.

> The method to read the current state using GET is as follows.

FUUUIQQ
I
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Chapter 9 Function Block

Here describes the positioning function blocks used in XGI CPU Module.

. Operation Execution
No. Name Description cgndition time(ms)
1 APM_ORG Homing start Edge 5
2 APM_FLT Floating origin setting Edge 5
3 APM_DST Direct start Edge 5
4 APM_IST Indirect start Edge 5
5 APM_LIN Linear interpolation start Edge 5
6 APM_CIN Circular interpolation start Edge 5
7 APM_SST Simultaneous start Edge 5
8 APM_VTP Speed/position switching control Edge 5
9 APM_PTV Position/speed switching control Edge 5
10 APM_STP Deceleration stop Edge 5
11 APM_SKP Skip operation Edge 5
12 APM_SSP Position synchronization Edge 5
13 APM_SSS Speed synchronization Edge 5
14 APM_POR Position override Edge 5
15 APM SOR Speed override Edge 5
16 APM_PSO Positioning speed override Edge 5
17 APM_NMV Continuous operation Edge 5
18 APM_INC Inching operation Edge 5
19 APM RTP return to the previous position of Edge 5
— manual operation
20 APM_SNS Start step No. change Edge 5
21 APM_SRS Repeat step No. change Edge 5
22 APM_MOF M code release Edge 5
23 APM_PRS Current position preset Edge 5
24 APM_ZONE ZONE output enabled/disabled Edge 5
25 APM_EPRE Encoder value preset Edge 5
26 APM_TEA Single teaching Edge 5
27 APM_ATEA Teaching array Edge 5
28 APM_SBP Basic parameter teaching Edge 5
29 APM_SEP Extended parameter teaching Edge 5
30 APM_SHP Homing parameter teaching Edge 5
Manual operation parameter
31 APM_SMP teaching Edge 5
32 APM_SIP Input signal parameter teaching Edge 5
33 APM_SCP Common parameter teaching Edge 5
34 APM_SMD Operation data teaching Edge 5
35 APM_EMG Emergency stop Edge 5
36 APM_RST Error reset/output disabled Edge 5
release
37 APM_PST Point start Edge 5
38 APM_ WRT Parameter/operation data save Edge 1000
39 APM CRD Operation information read Level 0.02
40 APM SRD Operation state read Level 0.02
41 APM _ENCRD Encoder value read Level 0.02
42 APM JOG JOG operation Level 5
43 APM MPG Manugl pulse generator Edge 5
— operation
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> For the positioning block except APM_SRD, APM_CRD, AMP_ENCRD and APM_JOG, only one

should be executed for one function block execution axis within a scan. If using it as presented in the
following example program, the function block does not work properly.
If executing a different function block;

APM_FLT

[> Same block can be executed on a different axis.

21%0.0.0 WF
H el the | FLT_OOME
Execution
Apm RST
bi"-Hithe | RST_DOME BASE  JBASE STAT| FLT_STAT
BASE  JBASE STAT| RST_STAT sLoT ST
ST ST Bils  faxls
BRIS  {AXIS
INH_OFF | IHH_
OFF
If executing a same function block;
w150 0.0 .l’.l-'h‘rlvI =]
L el ihe
Execution
APMM TEAZ
bl ke TEAZ_DOME ~ BASE  {BASE STAT
BASE  {BASE STAT| TEAZ_STAT  SLOT  {SLOT
SLOT ST BRIS {AXIS
BAIS {AIS STEP {STEP
STER  {STEP RAM_FOM Rl _
]
RAM_ROM  {RéM_ POS_SPD  {POS_
ROK SPO
POS_3PD {POS TEA_vaL {TEA
SFD YL
TEA_ VAL {TEA
WAL

I TEAT_DONE

I TEAT_RST

#PM_RST1

&1¥0.0.0
— |
Execution

APM_RST2

4P BT
REE-DENE | RST3_ 00N
BASE  {BASE STAT| RSTA_STAT
sLor - {sLor
ZAKIS  JARIS
INH_OFF {INH_
OFF

BASE

SLOT

Y_AH1S

INH_OFF

J5L0T

qhELS

{IN.
OFF

REEM_ﬁﬁkE I RSTZ_OOKE

{BASE  STATL R3TZ_3TAT

BASE

Lot

H_AKIS

IMH_OFF

Al Hhe

{BASE  STAT

{3L0T

{AR1S

JIHH.

OFF

F RST1_DONE

I RSTI_STAT
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9.1 Common Issues of Function Block

1) The functions and directions of the following 1/0 parameter are common for positioning function block.

Category|Parameter Data Description

Type

Execution request of function block

REQ |BOOL | e Function block is executed if “0->1"(edge or level) as long as the connection condition
is met during the program.

Base position number

e This is the area where the base number on which positioning module is
installed is set.

e Settingrange: 0~ 7

Base position number

BASE |USINT

Input SLOT |USINT| ® This is the area where the slot number on which positioning module is
installed is set.
e Setting range: 0 ~7
Axis number used
e X:0
AXIS |USINT| @ Y: 1
0Z:2
“Error 6” is generated if a value out of the setting range is set
Indicates function block execution end state
DONE |BOOL | ® “1” is outputted if function block is executed completely without error and
Output maintained until the next execution; if an error occurs, it outputs “0”

Error state indication
STAT |USINT| e If an error occurs during function block execution, it generates the error
number.

2) The position and speed setting ranges of positioning function block are as follows and the ranges are

based on pulse for position or pulse/sec for speed.

Category | Setting unit Setting range
pulse -2,147,483,648 ~ 2,147,483,647[pulse]
Position mm -2,147,483,648 ~ 2,147,483,647[x 10':mm]
inch -2,147,483,648 ~ 2,147,483,647[x 10”inch]

degree -2,147,483,648 ~ 2,147,483,647[x 10'5degree]
Open collector: 1 ~ 200,000[pulse/sec]
Line driver: 1 ~ 1,000,000[pulse/sec]
Speed mm/min |1 ~ 2,000,000,000[x 10°mm/min]
inch/min |1 ~ 2,000,000,000[x 10~ °inch/min]
degree/min |1~ 2,000,000,000[x 10~°degree/min]

pulse/sec
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9.2 Module Information Read Function Block

9.2.1 Operation Information Read(APM_CRD)
It is used to read the current position, operation speed, operation step number and M code value of a set

axis in order to monitor or use them as the conditions in program.

Data .
Type Parameter type Description
AFM_CRD ERR UINT | Indicates error information during operation
| obl™ ke |
Indicates the current position(address)
{BASE  STATL
CA | DINT | § Output range: -2,147,483,648 ~ 2,147,483 647
J5L0T ERR |
Indicates the current operation speed
IS ChA | e Output range: 0 ~ 400
cv UINT Open collector: 0 ~ 200,000
¥ + Line driver: 0 ~ 1,000,000
T Indicates th t tion step N
ndicates the current operation step No.
weo | STEP | UINT e Output range: 1 ~ 400
MCD | USINT Indicates the current M code value

e Output range: 0 ~ 65,535
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9.2.2 Operation State Read(APM_SRD)
It is used to read the operation, error, positioning end, homing and other state bits of a set axis in order to
monitor or use them as the conditions in program. The contents of output parameters, ST1 ~ ST7 are

important information necessarily applied in the program.

Type |Parameter Data _ . Descrlptlo_n _
type Bit No. Description Bit No. Description
[0] Operation(0:stop, 1: in operation) [4] g)r:l?rllr;:riﬁcrergn?f?onmplete)
BOOL ] ] Pulse output
ST1 [ARRAY] [1] Error(0:none, 1:0ccurrence) [5] (0:disabled, 1:enabled)
[2] Positioning(0:incomplete, 1:complete) [6] Stop state
[3] M code(0:0ff, 1:0n) [7] -
[0] High limit detection [4] In acceleration
BOOL [1] Low limit detection [5] In constant speed
APH SO ST2 ARRAY 12] Emergency stop state [6] In deceleration
REEM'Sﬁﬁq\IE [ ] 3] Operation direction 7] In dwell operation
1 i (0: forward, 1: reverse)
{RasE sTATL [0] 1 axis position control in operation [4] g;::t%;cmar interpolation in
ST3 BOOL [1] 1 axis speed control in operation [5] Homing operation
3L0T 5T ¢ [ARRAY] [2] 2 axis linear interpolation in operation [6] (I;’szlrgct)ir;nsynchronlzatlon
laxlz st L [3] 3 axis linear interpolation in operation [7] Speed synchronization operation
[0] JOG low speed in operation 4] Homing operat.|on to th? previous
T3t BOOL manual operation position
ST4 [ARRAY] [1] JOG high speed in operation [5] Zone 1 output(0:0ff, 1:0n)
ST L [2] Inching operation [6] Zone 2 output(0:0ff, 1:0n)
[3] MPG operation [7] Zone 3 output(0:0ff, 1:0n)
aTe L [0] Axis information 4] Main axis information

(0:main, 1:subordinate)
Main axis information

(1: encoder is main)

516 - ST5 BOOL [ (1:X axis is main) 5] -
[ARRAY] 2] Main axis information 6] }
3T (1:Y axis is main)

Main axis information

3] (1:Z axis is main) 7] )
[0] Emergency stop signal [4] High limit signal
ST6 BOOL [1] Stop signal _ [5] Low limit signal
[ARRAY] [2] Command signal [6] Origin signal
[3] JOG high speed reverse signal [7] Near point signal
[0] S_pee?/position switching control 4] )
signa
ST7 BOOL [1] Drive ready/in-position signal [5] -
[ARRAY] [2] External simultaneous start signal [6] -
(3] - [7] -

9.2.3 Encoder Value Read(APM_ENCRD)

It is used to read encoder value in order to monitor or use them as the conditions in program.

Data .
Type |Parameter type Description
APM_ENCRD
IS
{BASE STATE |ENC_VA UDINT Indicates encoder value
L e Output range: 0 ~ 4,294,967,295
fsLom E'\-'NACL_
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9.3 Parameter Teaching Function Block

9.3.1 Basic Parameter Teaching(APM_SBP)

It is used to use basic parameter, instead of using APM software package.

Data o

Type Parameter type Description

APM_SEP
.REEM‘SDBUPNE-

BP_N . .

ImisE sTatl ) UDINT | Basic parameter item to execute change
{5L07
{815
{EP_H

. BP_V USINT Basic parameter setting value to
1BR_Y AL execute change

AL 9

[> The parameter value modified by basic parameter teaching function block is valid only when the power is
on. To save the parameter value modified by basic parameter teaching function block to the flash
memory(ROM), it is necessary to save the parameter value modified by using parameter/operation data save

function block(APM_WRT) into the flash memory(ROM) after the basic parameter teaching.

> The basic parameter items and setting values are as follows.

Pulse output mode

0: CW/CCW, 1: PLS/DIR, 2:

Unit

0: pulse, 1: mm, 2: inch, 3: degree

Unit multiplication

Items Setting values
1 Speed limit Open collector: 1 ~ 200,000
2 Bias speed Line driver: 1 ~ 1,000,000
3 Acc./dec. speed 1
4 Acc./dec. speed 2 0 ~ 65.535
5 Acc./dec. speed 3
6 Acc./dec. speed 4
7 No. of pulse per rotation 1~65535
8 |Transfer distance per rotation 1~65,535
9
10
11

0: x1, 1: x10, 2: x100, 3: x1,000
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9.3.2 Extended Parameter Teaching(APM_SEP)

This is used to change extended parameter, instead of using APM software package.

Type Parameter Dizlie, Description

type

APM_SEP

{ebR" T |

Ipize =matl | EP_NO | UDINT

Extended parameter item to execute

change
45L0T
BRI
-EPD_N .
-EEEV EP_VAL | USINT Eféizcti:ihgﬁgzmeter setting value to

[> The parameter value modified by extended parameter teaching function block is valid only when the
power is on. To save the parameter value modified by extended parameter teaching function block to the
flash memory(ROM), it is necessary to save the parameter value modified by using parameter/operation data
save function block(APM_WRT) into the flash memory(ROM) after the extended parameter teaching.

> The extended parameter items and setting values are as follows.

Item Setting value

1 Software high limit -2,147,483,648 ~ 2,147,483,647

2 Software low limit

3 .

Backlash compensation amount 0 ~ 65,535

4 Positioning end output time

5 S-Curve ratio 1~100

6 External command selection 0: start, 1: jog, 2: skip

7 Pulse output direction 0: forward, 1: reverse

8 Acc./dec. pattern 0: trapezoid, 1: S-Curve

9 M code mode 0: None, 1: With, 2: After

10 | Position indication during constant speed operation 0: no indication, 1: indication

11 High/low limit detection d.uring constant speed 0: not detection, 1: detection

operation

12 | External speed/position switching control enabled 0: disabled, 1: enabled

13 External command enabled 0: disabled, 1: enabled

14 External stop enabled 0: disabled, 1: enabled

15 External simultaneous start enabled 0: disabled, 1: enabled
0: dwell time, 1: in-position signal

16 Positioning end condition 2: dwell time and in-position signal
3: dwell time or in-position signal

17 Drive ready/in-position selection 0: drive ready, 1: in-position
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9.3.3 Homing Parameter Teaching(APM_SHP)

This is used to change homing parameter, instead of using APM software package.

Type |Parameter DE) Description

type

APH_SHP

|l Bhe

lease smarl | HP_NO [UDINT | Homing parameter item to change

43007

JAR1E
{HPN
0

ey HP_VAL | USINT | Homing parameter setting value to change
AL

> The parameter value modified by homing parameter teaching function block is valid only when the power
is on. To save the parameter value modified by homing parameter teaching function block to the flash
memory(ROM), it is necessary to save the parameter value modified by using parameter/operation data save
function block(APM_WRT) into the flash memory(ROM) after the homing parameter teaching.

> The homing parameter items and setting values are as follows.

Items Setting value
1 | Homing address(position) -2,147,483,648 ~ 2,147,483,647
Homing high speed Open collector: 1 ~ 200,000
Homing low Speed Line driver: 1 ~ 1,000,000
4 Homing ac_c./dec. speed 0 ~ 65535
time
5 Homing dwell time 0 ~ 50,000
g | Homing compensation -2,147,483,648 ~ 2,147,483,647
amount
7 Homing restart time 0~ 65,535
0: DOG/origin(Off), 1: DOG/origin(On)
8 Homing method 2: high/low limit/origin, 3: DOG
4. high speed homing, 5. High/low limit
9 Homing direction 0: forward, 1: reverse

% DOG indicates near point signal.

High speed homing executes homing to the point where the current position is 0.
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9.3.4 Manual Operation Parameter Teaching(APM_SMP)

This is used to change Manual Operation parameter, instead of using APM software package.

Data .
Type |Parameter type Description

APH_SHMP

| Yle |

lpase sarl | MP_NO |UDINT | Manual operation parameter item to change

JsLaT
JhE1S
-MPD_N
MP VAL | USINT Manual operation parameter setting value to
e - change

> The parameter value modified by manual operation parameter teaching function block is valid only when
the power is on. To save the parameter value modified by manual operation parameter teaching function
block to the flash memory(ROM), it is necessary to save the parameter value modified by using
parameter/operation data save function block(APM_WRT) into the flash memory(ROM) after the manual
operation parameter teaching.

> The manual operation parameter items and setting values are as follows.

ltems Setting values
1 JOG high speed Open collector: 1 ~ 200,000
2 JOG low speed Line driver: 1 ~ 1,000,000
3 JOG acc./dec. time 0 ~ 65,535
4 Inching speed 0~ 65,535
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9.3.5 Input Signal Parameter Teaching(APM_SIP)

This is used to change input signal parameter, instead of using APM software package.

Data o

Type |Parameter type Description
APH_ S|P

||

{BASE  STATL

Lot IP VAL | USINT nput signal parameter setting value to

- change

{413

{1p_v

AL

> The parameter value modified by input signal parameter teaching function block is valid only when the
power is on. To save the parameter value modified by input signal parameter teaching function block to the
flash memory(ROM), it is necessary to save the parameter value modified by using parameter/operation data
save function block(APM_WRT) into the flash memory(ROM) after the input signal parameter teaching.

> The manual operation parameter items and setting values are as follows.

Bit Input signal Bit Input signal

0 High limit signal 8 Speed/posﬂlosr:gsrglltcmng control

1 Low limit signal 9 Drive ready/in-position signal

2 Near point signal A External simultaneous start
signal

3 Origin signal B -

4 Emergency stop signal C -

5 Dec. stop signal D -

6 Command signal E -

7 | Auxiliary command signal F -

It operates with A contact if the value of each bit is 0; or with B contact if 1. For instance, if the value of input

signal parameter is h0213, the high limit signal, low limit signal, emergency stop signal and drive ready/in-

position signal operate with B contact.
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9.3.6 Common Parameter Teaching(APM_SCP)

This is used to change manual operation parameter, instead of using APM software package.

Type Parameter | Data type Description
=
{ RED T TONE | - ;
CP_NO UDINT Mhanual operation parameter item to
JBASE sTAT| change
fsLom
{ax1s i '
CP VAL | USINT Manual operation parameter setting value
- to change
{cP_H
{cp v
AL
[ ENC_LD| UDINT | Encoder Auto Reload setting value

> The parameter value modified by common parameter teaching function block is valid only when the power
is on. To save the parameter value modified by common parameter teaching function block to the flash
memory(ROM), it is necessary to save the parameter value modified by using parameter/operation data save
function block(APM_WRT) into the flash memory(ROM) after the input signal parameter teaching.

[> The common parameter items and setting values are as follows.

Bit Items Setting values

1 Pulse output level 0: Low Active, 1: High Active

2 Circular interpolation 0: middle point, 1: center point

method

0: CW/CCW(1 phase 1 multiplier)
1: CW/CCW(1 phase 2 multiplier)
2: PLS/Dir(1 phase 1 multiplier)

3 | Encoder pulse input mode 3: PLS/Dir(1 phase 2 multiplier)
4: PHASE A/B(2 phase 1 multiplier)
5: PHASE A/B(2 phase 2 multiplier)
6: PHASE A/B(2 phase 4 multiplier)

Encoder Auto Reload value 0~ 4,294,967,295
Zone output mode 0: individual output, 1: collective output

4
5

6 Zone 1 axis setting

7 Zone 2 axis setting 0: X, 1:Y, 2: Z, 3: encoder
8

9

Zone 3 axis setting

Zone 1 On area

10 Zone 1 Off area
11 Zone 2 On area
12 Zone 2 Off area -2,147,483,648 ~ 2,147,483,647
13 Zone 3 On area
14 Zone 3 Off area

¥ When setting encoder auto reload value, it is necessary to input “4” to the encoder auto reload setting
value to “CP_NO” and “the auto reload setting value” to “ENC_LD” and execute the function block in order to
set the encoder auto reload value. If entering “4” into “CP_NO” and executing the function block, the

“CP_VAL” setting value is ignored.
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9.4 Operation Data Teaching Function Block

9.4.1 Operation Data Teaching(APM_SMD)

This is used to change operation data, instead of using APM software package.

Data .

Type Parameter type Description

AP: SMO
1 REE _%E' STEP UINT Operation data step No. to change
lbase sTatl e Setting range: 0 ~ 400
sLor
{A1S . .

BP_NO | UDINT | Operation data item to change

{sTEP
{HO_H

d
i BP_VAL | USINT | Operation data setting value to change

> The parameter value modified by operation data teaching function block is valid only when the power is on.
To save the parameter value modified by operation data teaching function block to the flash memory(ROM),
it is necessary to save the parameter value modified by using parameter/operation data save function
block(APM_WRT) into the flash memory(ROM) after the basic parameter teaching.

D> If entering 0 into“STEP”, it changes the current step.

> The operation data items and setting values are as follows.

Items Setting values
1 Goal position -2,147,483,648 ~ 2,147,483,647
2 | Circular interpolation -2,147,483,648 ~ 2,147,483,647

auxiliary position
3 Operation speed 0 ~ max. speed(speed limit setting value)
4 Dwell time 0~ 50,000
5 M code number 0~ 65,535
6 Control method 0: position control, 1: speed control
7 Operation method 0: single, 1: repeat
8 Operation pattern 0: End, 1: Go-on, 2: continuous
9 Coordinate 0: absolute coordinate, 1: relative coordinate
10 Acc./Dec. number 1~4
11 Circular_ inte_rpolation 0: CW, 1: CCW
direction
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9.4.2 Single Teaching(APM_TEA)

This is used to change the speed or position of operation data, instead of using APM software package.

Type Parameter R,ar;tg Description
J— Operation data step No. to change
- e Setting range: 0 ~ 400
1 HEE TDEﬁ?"E- STEP UINT e If any other value out of the range is set, it generates
“* 1 1!!
{BASE  STATL error
Select RAM or ROM teaching
J5LaT RAM_ROM |BOOL | J Setting range: 0 ~ 1(0: RAM, 1: ROM)
{8l
Select position/speed teaching
{5 TEF POS_SPD |BOOL| Setting range: 0 ~ 1(0: position, 1: speed)
'HR'“DMM- Teaching data setting
- e Position teaching range: -2,147,483,648 ~ 2,147,483,647
|'sfo e Speed teaching range
T4 TEA VAL | DINT Open collector: 0 ~ 200,000
WL Line driver: 0 ~ 1,000,000
e e If any other value out of the range is set, it generates
“error 11”

D> If entering “0” to “STEP”, it changes the current step.

9.4.3 Teaching Array(APM_ATEA)
This is used to change the speed or position of operation data, instead of using APM software package. Up

to 16 continuous step data can be changed.

Type Parameter Data Description

type

Operation data step No. to change
APM_ATEA e Setting range: 0 ~ 400

| n’fﬂ"-’“ﬁﬁﬁg_ STEP UINT e |f any other value out of the range is set, it generates
“error 11”

{BASE  STAT\ Select RAM or ROM teaching

o RAM_ROM | BOOL | J'gting range: 0 ~ 1(0: RAM, 1: ROM)

] Select position or speed teaching

s POS_SPD | BOOL e Setting range: 0 ~ 1(0: position, 1: speed)
Select the no. of continuous step to execute teaching

| e Setting range: 1 ~ 16

TEF TEA_CNT | USINT e If any other value out of the range is set, it generates

JRAH_ “error 11”

ROM Teaching data setting

.PSDPSD_ e Position teaching range: -2,147,483,648 ~

ARRAY 2,147,483,647
—TEENﬁT_ [0.15] e Speed teaching range
TEA_VAL (3F Open collector: 0 ~ 200,000
TR DINT Line driver: 0 ~ 1,000,000
I e If any other value out of the range is set, it generates

“error 11”
e Teaching data is valid as many as set in TEA_CNT

> If entering 0 into “STEP”, it changes the current step.
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9.5 Save Function Block

9.5.1 Parameter/Operation Data Save(APM_WRT)
This is used to save the setting value of an item changed by parameter teaching and operation data into
ROM(flash memory).

Data .
Type Parameter type Description
A4PM_URT
|r0™ e
{BASE  STATH

Select an axis to save
fsLom ; -0~ 1(0 . .
WRT AXIS | USINT | ® Setting range: 0~ 1(0: X, 1:Y, 2: 2) _ .
—~ e If any other value out of the range is set, it

JAR13 generates “error 11”

JWRT
LEAk

> Since data will be written into the flash memory if executing the parameter/operation data save function
block, the changed parameter and operation data are maintained even if the power is off(writing data to flash

memory is limited 100,000 frequency)
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9.6 Start Function block

9.6.1 Homing Start(APM_ORG)
Type Description

APM_ORG

o™l

JBASE STATL

It is used to execute homing operation with the value set in the homing parameter of each
lstar axis. Homing is complete if the origin determination bit(ST1[4]) of the current operation state
bit information read(APM_SRD) is 1(On).

{413

9.6.2 Direct Start(APM_DST)
It is used to operate by setting goal position, operation speed, dwell time, M code number, position/speed
control, absolute/relative coordinate and acc./dec. time number, instead of relying on the operation data

saved in ROM(flash memory).

Data o
Type |Parameter type Description
Goal address(position)
EEH[\%‘L ABDR | DINT | Jsatting range: -2,147,483,648 ~ 2,147,483 647
R E Operation speed
BASE STAT e Setting range
1 I Open collector: 0 ~ 200,000
o SPEED | UDINT | {ine driver: 0 ~ 1,000,000
e If any other value out of the setting range is set, it generates “Error
Jaxis 117
Dwell time
{ADOR e Setting range: 0 ~ 50,000
DWELL DINT e If any other value out of the setting range is set, it generates “Error
{SPEE 11”.
1]
M code number
e MCODE | UINT | § Setting range: 0 ~ 65,635
Position/Speed control selection
'MCEDD POS_SPD| BOOL e Setting range: 0 ~ 1(0: position, 1: speed)
Absolute/relative coordinate selection
{P0s_
SPO ABS_INC | BOOL e Setting range: 0 ~ 1(0: absolute, 1: relative)
J4BS_ Acc./Dec. time number setting
INC e Setting range: 0 ~ 3
{TIHE 0: Acc./Dec. time 1, 1: Acc./Dec. time 2,
. TIME_SEL | USINT 2: Acc./Dec. time 3, 3: Acc./Dec. time 4
e If any other value out of the setting range is set, it generates “Error
117,
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9.6.3 Indirect Start(APM_IST)

It is used to operate with the operation data saved in ROM(flash memory).

Data .

Type |Parameter type Description

APM_IST
{rbe" ke |
JB4SE  STAT}

Operation step number
3Lt e Setting range: 0 ~ 400
STEP UINT | ¢ f any other value out of the setting range is set, it generates “Error

it 117
JSTEP

If entering 0 into “STEP”, it operates for the current step.

9.6.4 Linear Interpolation Start(APM_LIN)

It is used to execute 2/3 axis linear interpolation operation.

Data

Type |Parameter type Description
Interpolation operation axis
e Setting range: 1 ~ 7(excluding 1, 2 and 4)
AL Axis information Setting Operation
1o ol Z axis(Bit2) | Y axis(Bit1) | X axis(Bit0) value axis
e LIN_ Off(0) Oon(1) Oon(1) 3 X, Y
1 | axis | USINT on(1) Off(0) on(1) 5 X,Z
lauar Oon(1) Oon(1) Off(0) 6 Y,Z
Oon(1) Oon(1) Oon(1) 7 XY, Z
mg e If any other value out of the setting range is set, it generates “Error
6"
A3TEP :
Operation step No.
i :0~4
STEP UINT e Setting range: 0 ~ 400

e If any other value out of the setting range is set, it generates “Error
117,

If entering 0 into “STEP”, it operates for the current step.

9.6.5 Circular Interpolation Start(APM_CIN)

It is used to execute 3 axis circular interpolation operation.

Data .
Type |[Parameter type Description
APH_CIM Main axis
] REEM‘E(J%E_ MST e Setting range: 1 ~ 0(0: X axis, 1: Y axis, 2: Z axis)
axis | USINT | o If any other value out of the setting range is set, it generates “Error
JBASE STATL | — 6"
sior Subordinate axis
SLV USINT e Setting range: 1 ~ 0(0: X axis, 1: Y axis, 2: Z axis)
ng AXIS e If any other value out of the setting range is set, it generates “Error
6.
5Ly
ARl Operation step No.
J3TEP e Setting range: 0 ~ 400
STEP UINT | o if any other value out of the setting range is set, it generates “Error
117,

If entering 0 into “STEP”, it operates for the current step.
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9.6.6 Simultaneous Start(APM_SST)

It is used to execute 3 axis circular interpolation operation.

Data .
Type |Parameter type Description
Simultaneous start operation axis
e Setting range: 1 ~ 7(excluding 1, 2 and 4)
Axis information Setting Operation
Z axis(Bit2) | Y axis(Bit1) | X axis(Bit0) value axis
APH ST SST USINT Off(0) On(1) On(1) 3 X, Y
] REEM‘SDSUTNE. _AXIS Oon(1) Off(0) Oon(1) 5 X, Z
Oon(1) Oon(1) Off(0) 6 Y,Z
JBASE  STATL On(1) On(1) On(1) 7 XY, Z
e If any other value out of the setting range is set, it generates “Error
5Lt 6
JssT Operation step No.
AKIS e Setting range: 0 ~ 400
.XEET X_STEP UINT | ¢y any other value out of the setting range is set, it generates “Error
117,
Ju st
EP Operation step No.
Jz.ar e Setting range: 0 ~ 400
EP Y_STEP UINT | o | any other value out of the setting range is set, it generates “Error
117,
Operation step No.
e Setting range: 0 ~ 400
Z_STEP UINT | o f any other value out of the setting range is set, it generates “Error
117,

If entering 0 into “X_STEP”,“Y_STEP”,“Z_STEP?”, it operates for the current step.

9.6.7 Point Start(APM_PST)
It is used to execute continuous operation for the preset operation step. Up to 20 operation steps, point step

can be executed.

Data .
Type [Parameter type Description
APH_PST
] REEM'PD%E- No. of operation step for point start
e Setting range: 1 ~ 20
fpase sttt | PST_CNT | USINT | o ¢ any other value out of the setting range is set, it generates “Error
JsLoT 6".
Jax18
Ips ARRAY | No. of operation step for point start
ChT S [0..19] | e Setting range: 0 ~ 400
st PST_VAL OF e If any other value out of the setting range is set, it generates “Error
YL »
UINT | 6"

If entering 0 into “STEP”, it operates for the current step.

9-17



Chapter 9 Function Block

9.7 Manual Operation Function Block

9.7.1 JOG Operation(APM_JOG)
As the manual operation function for operation test, it is used for operation by a user, system operation,
wiring state inspection and position check for teaching, and it can be divided by high and low speed. It

operates with the set values if the connection condition of input value “REQ” is On; it stops if Off.

Data .
Type Parameter type Description
APM_I0G
|rE0™ tifke|

JOG operation direction

{pwse st JOG_DIR 1BOOL e Setting range: 0 ~ 1(0: forward, 1: reverse)

JsLo7

s

otk LOW HIGH | BoOL | Select JOG operation low/high speed

h% - e Setting range: 0 ~ 1(0: low speed, 1: high speed)

9.7.2 Inching Operation(APM_INC)

It is the manual operation executed by quantitative operation for a minute movement.

Type |Parameter Data Description

type

APM_NC

| " Bl

4BASE  STATE

3Lt i
DINT Inching transfer amount

Wi INCH_VAL e Setting range: -2,147,483,648 ~ 2,147,483,647

< IMCH
AL

Inching speed can be changed by manual operation parameter.
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9.7.3 Manual Pulse Generator Operation(APM_MPG)
It is used to operate it by using MPG externally installed. If the function block is executed, it becomes

standby for external pulse input and starts operation as soon as external pulse is entered.

Data .

Type |Parameter type Description
APH_WPG
{rbi ke |
{BisE  STATL
{5L07 Select MPG operation disabled/enabled.

" MPG_EN | BOOL | J'setting Range: 0 ~ 1(0: disabled, 1: enabled)
{uPE_

EN

9.7.4 Returning to Previous Manual Operation Position(APM_RTP)

Type Description
APM_RTP
|t
{BASE  STATH . . . " e
It is used to return to the previous manual operation position when the position is changed to
lsar the manual operation(JOG operation, Inching operation and MPG operation).
JhE1S
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9.8 Auxiliary Operation Function Blocks

9.8.1 Position Synchronization(APM_SSP)
If setting the main axis and its goal position for the axis to execute position synchronization operation and
executing the function block, the operation step set in the function block is executed when the main axis

reaches to the goal position.

Data .
Type |Parameter type Description
EEH_%% Opera.tion step number
R hE TEP NT | ® Setting range: 0 ~ 400
BASE STAT S U e If any other value out of the setting range is set, it generates “Error
1 I 117
5007
Main axis
RIS MST_ USINT | ® Setting range: 0 ~ 2(0: X axis, 1: Y axis, 2: Z axis)
e AXIS e If any other value out of the setting range is set, it generates “Error
T 6.
MST_ DINT Goal position of main axis
ADDR e Setting range: -2,147,483,648 ~ 2,147,483,647

9.8.2 Speed Synchronization(APM_SSS)

It is used to operate at the operation speed ratio between main axis and subordinate axis. If setting the
axis(subordinate) to execute speed synchronous operation and executing the function block, the subordinate
axis becomes operation standby. If executing the operation of main axis, it is operated at the speed ratio set
in the function block. The speed ratio should be set so that the speed ratio of subordinate axis to main axis <
1.

Data .

Type Parameter type Description

EE:_%% Main axis
1F Et e Setting range: 0 ~ 3(0: X axis, 1: Y axis, 2: Z axis, 3: encoder)
BASE STAT MST_AXIS | USINT | o If any other value out of the setting range is set, it generates “Error
| | 6.
Lot
JAil3 Speed ratio of main axis

MST_RAT | UINT |°P

. - e Setting range: 1 ~ 65,535
|8%13
JusT_

RAT

Speed ratio of subordinate axis

{5y

RAT SLV_RAT | UINT e Setting range: 1 ~ 65,535
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9.8.3 Position Override(APM_POR)
If setting the goal position of an axis in operation to change and executing the function block, the operation is

executed to the set goal position.

Type Parameter DEE Description

type

APH_POR

| e ol

{BASE  STATL

{sLar Position

POR_ADDR | DINT | § ‘Sotting range: -2,147,483,648 ~ 2,147,483 647
%13

{POR_
A00R

9.8.4 Speed Override(APM_SOR)
If setting the goal speed of an axis in operation to change and executing the function block, the operation is

executed to the set goal speed.

Data .
Type [Parameter type Description

APH_SR
P
IBase sTATL Operation speed

e Setting range
fsLar Open collector: 0 ~ 200,000
SOR_SPD| UDINT | |ine drover: 0 ~ 1,000,000
{hels e If any other value out of the setting range is set, it generates
“Error 11”.

{30R_

SPO
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9.8.5 Position Assigned Speed Override(APM_PSO)
If setting the goal position of an axis in operation for the operation speed/position and executing the function

block, the operation speed is changed to the preset operation speed set in the goal position.

Type Parameter DEE Description

type

APH_Pall

| o™il

dease statl | PSO_ADDR | DINT

Goal Position
e Setting Range: -2,147,483,648 ~ 2,147,483,647

Q50T

RIS Operation Speed
Hpeq e Setting Range
AODR Open collector: 0 ~ 200,000
Irsa. PSO_SPD UDINT| | ine driver: 0 ~ 1,000,000
SFO e If any other value out of the setting range is set, it generates

“Error 11”.

9.8.6 Position/Speed Switching Control(APM_PTV)

Type Description
APH_PTY

- REEM_PEH\IE 3

{BASE STATL | If executing the function block to an axis in position control operation, it is changed to speed
control operation and operated accordingly. If the function block is executed, the origin is not
determined and it starts operating at the speed set in the operation data.

<5007

Qha15

9.8.7 Speed/Position Switching Control(APM_VTP)
Type Description
APH_YTP

1™ e

JBASE STATL

If the function block is executed to an axis in speed control operation, it is changed to
position control operation and operated accordingly. As soon as the function block is
ARLAT executed, the origin is determined and the positioning is complete after operating to the goal

lazis position set in the operation data.
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9.8.8 Skip Operation(APM_SKP)

Type Description
APH_SKP
| il
{BASE STAT|
If executing the function block to an axis in indirect start operation, it stops the operation of
LT the current operation step and keeps the next step operation.
{bels

9.8.9 Continuous Operation(APM_NMV)
Type Description
APH_NHY

1ot ke

JBASE STATL

If executing the function block to an axis in indirect start operation, the current operation step
is changed to the next step, and the next step operation step is switched to speed override
ARLOT and operated to the origin position. The continuous operation changes the only operation

lawis pattern of the step in execution and does not change the operation data itself.

9.8.10 Start Step Number Change(APM_SNS)

If setting the operation step No and executing the function block, the operation step to start indirect start is
changed. If setting the operation step No. of indirect start to 0 and executing/completing the indirect start, the
current step is changed to the next step(end operation, single operation) of the indirect start operation step,

so it is usefully used to start indirect start by a certain operation step.

Data .

Type |[Parameter type Description

APH_SHS
| ™t
{EkSE  STATL .

Operation step No.
Isor e Setting range: 1 ~ 400
STEP UINT | o f any other value out of the setting range is set, it generates

e “Error 11”.
JSTEP
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9.8.11 Repeat Step No. Change(APM_SRS)

If setting the operation step No. and executing the function block and completing the operation of a step set
as repeat operation, the it is changed to the operation step set by the current operation step No. If the repeat
operation is complete, the current operation step is changed to No.1 step, so it is used to execute repeat

operation with a specific operation step.

Data .

Type |Parameter type Description

APM_SRS
| o™ ihe |
{BASE  STATH

Operation Step No.
JsLat e Setting range: 1 ~ 400
STEP UINT 1 o | any other value out of the setting range is set, it generates

1hRl3 “Error 11”.
{sTEP

9.8.12 Deceleration Stop(APM_STP)
If setting the deceleration time to an axis in operation and executing the function block, it executes the
deceleration stop at the deceleration stop in the set deceleration time. If the deceleration time is set to 0, it

executes deceleration stop in the acc./dec. time set in the operation of indirect start or direct start.

. Data .
Type Variable type Description

APH_STP

1™ e

JBASE STATL

JsLoT Deceleration time

DEC_TIME| UINT e Setting Range: 0 ~ 65,535
{a1s

The deceleration time means the time required from the speed limit of basic parameter to stop. That is, since
the actual operation speed is equal to or less than the speed limit, the time required from the start of

deceleration stop to stop is equal to or less than the deceleration time of deceleration stop.
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9.9 Error Function blocks

9.9.1 Emergency Stop(APM_EMG)

Type Description
APH_EMG

| e

qBA3E  STAT

If executing the function block, every axis stops. It is used to immediately stop operation in
an emergency state; if the emergency stop is executed, it becomes error, output disabled
and not determined origin state. To resume operation, it is necessary to execute error

e reset/output disabled release function block and determine the origin again.

9.9.2 Error Reset/Output Disabled Release(APM_RST)

If setting the output disable release to an axis with an error and executing the function block, the error reset
and output disabled are released. For an error with output disabled, to release the output disabled state, it is
necessary to set the output disabled release as ‘1’ and execute the function block. For an error without
output disabled, to execute error reset, it is necessary to set the output disabled release as ‘1’ and execute

the function block.

Data .

Type |[Parameter type Description

APH_RST
| tthe
JBkSE  STATL

Output disabled release

{oL0T INH_OFF | BOOL | e Setting range: 0 ~ 1(0: output disabled not release, 1: output
I disabled release)
{IHH_

OFF

Output disabled occurs when the signal is detected and the drive ready signal is detected as OFF in case of

emergency stop execution, external emergency stop signal detection and reverse wiring of high/low limit.
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9.10 Other Function Blocks

9.10.1 ZONE Output Enabled/Disabled(APM_ZONE)
If setting zone output enabled and executing the function block, zone output is On(1) as long as the current

position meets the zone output setting condition set in the common parameter.

Data o
Type |Parameter type Description
APM_Z0NE
{4 “Ble |
{BASE  STATL Zone output enabled
sLo e Setting range: 0 ~ 1(0: Zone output disabled, 1: Zone output
7 ZONE_EN BOOL enab|ed)
{hels e Zone output: ST4, ST4[5](Zone 1), ST4[6](Zone 2), ST4[7](Zone 3),
S0l the output parameter of APM_SRD
_EN

9.10.2 M Code Release(APM_MOF)
Type Description

APH_MOF

| the |

BASE STATE | 1f executing the function block, M code signal of On(1) is Off(0) and M code number is 0. M
code output is On(1) if setting the M code mode of extended parameter as With or After.
o M code output: ST1[3], the output parameter of APM_SRD

{5L07

JhR 1S

9.10.3 Current Position Preset(APM_PRS)
If setting the preset value and executing the function, the current position is changed to the preset value and

the origin is determined again.

Data L
Type | Parameter e Description

APM_PRS

| " obie|

{BASE STATL

Preset value

[ PRS_ADDR| DINT
e Setting range: -2,147,483,648 ~ 2,147,483,647

1hR1S

{PRS_
A00R
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9.10.4 Floating Origin Setting(APM_FLT)

Type Description
APM_FLT
{née"-he|
{BASE STATH
If executing a function block, the current position is determined as the origin. It is used when
S setting the current position as the origin, instead of executing homing operation.
{m1s

9.10.5 Encoder Value Preset(APM_EPRE)
If setting encoder preset value and executing function block, the encoder value is changed to the set value.

Data .
Type Parameter type Description

APM_EPRE

etk

{BASE STATL

Encoder preset value

[ EPRE_VAL | UDINT
e Setting range: 0 ~ 4,294,967,295

1hR1S

{EFRE
AL
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9.11 Error Code of Function Block

Here describes the error number, type and measure of an output parameter, STAT.

E(r)ré)é Error type Measure
0 Normal operation -
1 Base No. exceeding the setting range Adjust the base No. within the setting range
2 H/W error of the base Request for A/S service of base
3 Slot No. exceeding the setting range Adjust the slot No. within the setting range
4 No module is installed on the slot Install APM on the slot
5 A different module is installed on the slot Install APM on the slot
6 The set axial number exceeding the setting range Adjust the axis number within the setting range
7 Reserved -
8 Common RAM error A/S request
9 It is impossible to execute function block because a C . o
o ; orrect the command execution condition
module is in operation/stop
10 A new function block command is executed before Change the program so that a new function block is
the previous command is not complete. executed after the previous command is complete
11 A set auxiliary input value exceeding the range Adjust it within the setting range
12 Reserved -
13 fStop-_reIated or emergency stop is executed while a Error reset and output disabled release
unction block is being executed.

9-28




Chapter 10 Program

Chapter 10 Program

| 10.1 Before using the Program

» Here describes the basic program that operates positioning module at XGT(XGK/XGI) CPU Module.
P Unless otherwise mentioned, the example program is prepared by PLC system configuration as

below.

P [Fig.10.1] shows the case that positioning module is installed in Slot 1 at XGT(XGK/XGI) CPU

Module.

P In case that it is used by installing in other slot, it is required to change the slot no. and prepare the

sequence program.

» Push button switch was used as external input switch. In case of using the Toggle switch, cares

should be taken.

I/Oword no. — 5 P0000 P0001 P0002
XGP- | XGT XGl- XGF- XGl-
PAF2 | CPU D22A | PO3A | D22A

Push button

switch

L

X Servo ServoMotor

———

Y Servo ServoMotor

e |

7 Servo ServoMotor

——

BCD Digital
switch

[Fig 10.1] System Configuration of Basic Example Program
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| 10.2 Basic Program

10.2.1 Basic (Floating Origin Setting — Indirect Start)

1) Description

(1) The used device

Device Description
P00000 X axis error reset, output disabled release switch
P00001 X axis floating origin setting switch

POOOOF X axis start switch

U01.00.0 X axis command receive signal

D00000.0 X axis signal in operation

D00000.1 X axis error state signal

D00000 ~ D00022 | X axis operation state info

(2) Operation sequence

P00001 (floating origin) switch ON => POOOOF (start) switch ON 3 times

(3) Operation data setting

Items of Step . Control |Operation| Operation G(.){.’“ . Clrcqlar Acc./ Operation Dwell .Clrcula.r
- o Coordinate method attern | method position | interpolation aux. | M code dec. no speed time  |interpolation
position data ) P [pulse] point[pulse] | [plsis] [ms] direction
1 | Absolute | "o | Eng | single | 10000 0 0 1 1000 100 cw
control
X axis setting | 2 | Absolute | "5 | Eng | Single | 20000 0 0 1 1500 | 100 cw
control
3 | Absolute | PO | Eng | single | 30000 0 0 1 2000 | 100 cw
control
(4) Operation pattern
Speed
A
2Kkpps
1.5kpps
1kpps /
10000 20000 30000 > Time
stepno. 1 Dwell time stepno.2 Ewel\limeé stepno.3 Dwell time
A “5
POOOF { :
2) Program
(1) XGK
DN
i T 1 0 oo ||
_Pu|uuluu um}.u}w IJUE!DEIIEI.W [ R 1 0 |l
PO000T Uoi.oo.0  DOOOOO.O  DOoooo.1
[ | i/} i/} [ AT 1 |l
J'UDIUF um}.u}m nuuﬁfu{u.u nunﬂulm T i i |
END
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(Z) RGI
Parameter Description Setting
BASE Base No. for APM Installation 0
SLOT Slot No. for APM Installation 1
X APM Axis to execute function block 0 (X axis)
ST1[0] Signal in operation -
ST1[1] Error state signal -
X _CLR X axis reset execution No.0 bit of No.0 Slot Input Module(%1X0.0.0)
X_FLT X axis floating origin setting | No.1 bit of No.0 Slot Input Module(%1X0.0.1)
execution
X_IST X axis indirect start execution No.15 bit of No.0 Slot Input Module(%1X0.0.15)
o IMN'ST
- REE -Bhel SRO_DONE
\usn
i CRO_DOKE BASE  {BASE STATL SRO_STAT
BASE  {BASE STATL CRO_STAT SLOT {SLOT STI L ST
SLOT  {SLOT ERRL X ERR ¥ QM 812 sT2
b AIS A %_Ch STl sT3
cy P sS4l 5T
STEP}  ¥_STEP ST5L sTs
MCD L HoMCD STEL sT6
ST7TL s
F¥0.0.0 SN[ 'Hm
E P R@E el RST_DONE
¥_CLR
[NST3
21%0.0.1 310 ST IHCRLT
_|>< FL|_|T /R El FLT_OOKE BASE  {BASE STATL RST_ST4T
BASE  {BASE STATL FLT_STAT SLOT - 4{SLOT
SLOT ST % JhuIS
b Al3 INH_OFF  {INH_
UFF
[NST4
#1¥0.0.15 STED] STI/[I] U
X_IStT B
BASE  {BASE STATL IST_STAT
SLOT ST
X H1S
IST_STEP {STEP
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10.2.2 Basic (Floating origin setting - Linear interpolation Start)

1) Description

(1) The used Device

Device Description
P0O0000 X axis,Y axis error reset, output disabled release
switch
P00001 X axis,Y axis Floating origin setting switch
POO0OF X axis,Y axis linear interpolation Start switch
U01.00.0 X axis command receive signal
D00000.0 X axis signal in operation
D00000.1 X axis error state signal
U01.00.5 Y axis command receive signal
D00100.0 Y axis signal in operation
D00100.1 Y axis error state signal
D00000 ~ D00022 | X axis operation state information
D00100 ~ D00122 | Y axis operation state information

(2) Operation Sequence
P00001 (Floating origin) switch ON = POOOOF (Linear interpolation Start) switch ON

(3) Operation data setting

ltems of Step . Control |Operation |Operation G(.)é.il . Clrcglar Acc./ Operation D.W€” . Clrcular
- no Coordinate method attern | method position | interpolation aux. | M code dec. no speed time | interpolation
position data ' P [pulse] point[pulse] | [plsts] [ms] direction
X axis iti
1 | Absolute | PO | g | single | 10000 0 0 1 1000 | 100 cw
setting control
Y axis iti )
1 | Absolute | PO | Eng | single | 5000 0 0 1 1000 | 100 cw
setting control
(4) Operation pattern
5000 Goal address
Y axis transfer amount
(5000 - 0 = 5000)
1000
- I » (X axis)
Start address 1000 5000 10000
X axis transfer amount (10000 — 0 = 10000) |
*: >
2) Program
(1) XGK
—TUNI D 1 oooooo ||
‘ SRD 1 nooion ||
PIOIOD  UDI.00.0 DOONOD. | TR 0 !
m.np.s nanion. | T i !
FOOOOT  UDT.DD.0  D0OO0.O  DOQOOD.1
| It 17k i/t T !
m'”a” iy L G !
_PD{EIEIIEIF UU]I'UIU'U DUE!U/DIEI.U uuuiu/u}m DDE!]/UIU'U DUD}W/UIEH i 1 0 |
END
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(Z) RGI
Parameter Description Setting
BASE Base No. for APM Installation 0
SLOT Slot No. for APM Installation 1
X APM Axis to execute function block 0 (X axis)
Y APM Axis to execute function block 1 (Y axis)
X_ST1[0] | X axis signal in operation -
X_ST1[1] | X axis error state signal -
Y_ST1[0] | Y axis signal in operation -
Y _STI1[1] | Y axis error state signal -
XY _CLR Y axis/Y axis error reset execution No.0 bit of No.0 Slot Input Module(%1X0.0.0)
XY_FLT X axis/Y axis floating origin setting No.1 bit of No.0 Slot Input Module(%1X0.0.1)
execution
XY_LIN X axis/Y axis linear interpolation No.15 bit of No.0 Slot Input Module(%I1X0.0.15)
execution
INSTS
0N APM_SRD
} RE " OOHE| %_3RD_DONE
INST?
APM_SRD
REQ ~ DOMEL ¥ _SRD_DOME EASE BASE STATL X_SRD_STAT
|NSTE
APM_CRO
REQ' ~ OONE L ¥_CRD_DONE BASE BASE STATL ¥_SRD_STAT sLoT SL0T 5T ¥m
INSTE
APM_CRD
REN " DOME - ¥ _CRO_DONE BASE BASE  STATL ¥_CRO_STAT sLar SLOT 5T ¥_5TI b3 #XI5  5T2 X3z
EASE BASE  STATL ¥_CROLSTAT Lot SLOT  ERR #_ERR Y ARIS ST2 ¥_5T2 5T3 ¥_3T3
sLoT SLOT  ERR Y_ERR kS AR1S Ch K_Ch 573 W_ST3 314 X_5T4
Y AXIS  Ch Y_CA oY KLY 3T ¥_5T4 35 ¥_3T5
cv YoV BTEPL  W_STEP 518 ¥_5T5 3T6 ¥_3TE
STEP V_STEP HCD #_MCD 5T W_5TB 317 K517
HCO Y_MCO 517 ¥_5T?
15T
Zl¥0.0.0 X_ST1|[ 1] APM_RST
I |} RED DONE| #_RST_DONE
wcla
IM3T11
V,ST]l[ 11 APM_RST
L REQ LOMEL v RST_OOME  BASE  {BASE STATL % RST_STAT
IMST10
HEONIR] X,STll[D] ){,STI;I] APH_FLT
)< Fi_T /1 ./} REQ " DOMEL ¥_FLT_DONE BASE BASE  STATL Y_RST_STAT SL0T - 4SLOT
- IHSTI2
VST Y_STI APM_FLT
= /IH—_{/ ] REl T DONE| % _FLT_DONE EASE BASE STATL X_FLT_STAT Lot SLOT % ik S
BASE BASE STAT| % _FLT_STAT sLoT sLaT Y A3 1S INH_OFF \DNFrlir_
sLot X AXIS INH_OFF  {INH
OFF
b
LI¥0.0.16  X_5T10] RETI[1] Y_ST1[0] Y_ST1[1] INMSH\S
i i Sy S L I
BASE BASE  STAT
sL0T sLOT
LINAKIS HLINS
ARlS
LIN_STEP {STEP
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Chapter 10 Program

10.2.3 Basic (Floating origin setting - Circular interpolation Start)

1) Description

(1) The used Device
Device Description
P0O0000 X axis,Y axis error reset, output disabled release
switch
P00001 X axis,Y axis Floating origin setting switch
POO0OF X axis, Y axis circular interpolation Start switch
U01.00.0 X axis command receive signal
D00000.0 X axis signal in operation
D00000.1 X axis error state signal
U01.00.5 Y axis command receive signal
D00100.0 Y axis signal in operation
D00100.1 Y axis error state signal
D00000 ~ D00022 | X axis operation state information
D00100 ~ D00122 | Y axis operation state information

(2) Operation Sequence
P00001(Floating origin) switch ON = POOOOF(Circular interpolation Start) switch ON
D> This is the case that is set as circular interpolation operation of center point in Common parameter items. =

(3) Operation data settin

Items of Step ) Control |Operation Operation Gc_)§1I ) Clrcglar Acc./ Operation D.W‘?” lClrcuIa.r
- o Coordinate method | pattern | method position | interpolation aux. | M code dec. no speed time |interpolation
position data ) P [mm] pointfmm] " [mmim] [ms] direction
X axis setting | 1 | Relative Pc‘z)sn':'rgr End | Single | 0.0000 |  -10.0000 0 1 | 10000 | 100 cw
. ) . Position .
Y axis setting 1 Relative control End Single | 0.0000 10.0000 0 1 100.00 100 Ccw
(4) Operation pattern
Y axis Forward
r
Centerpoint
14. 14mn
h
10mm Start position (0, 0) = goal position (0, 0)
Reve:se "~ Forvard
< > X axis
10mm
v
Reverse
2) Program
(1) XGK
| o [ s i 0 Doooo0 ||
‘ HED 1 I oo ||
Puuuluu UD]I'DID'D nuuluulu.l [ cr 1 0 !
m.ulu.s [l [ R i I |
Punnlm uml.ulu.u nuulu/ulu.u nuulu/n}u‘l T 1 !
m'”a” L i I
_pn{nnF uml.nln.n nnnln/nln.n nnnln/n}m nnnﬂ/nln.n nnn}w/nlm o ] 0 ] i |l
END
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Chapter 10 Program
(Z) RGI
Parameter Description Setting
BASE Base No. for APM Installation 0
SLOT Slot No. for APM Installation 1
X APM Axis to execute function block 0 (X axis)
Y APM Axis to execute function block 1 (Y axis)
X_ST1[0] | X axis signal in operation -
X_ST1[1] | X axis error state signal -
Y_ST1[0] | Y axis signal in operation -
Y _STI1[1] | Y axis error state signal -
XY _CLR Y axis/Y axis error reset execution No.0 bit of No.0 Slot Input Module(%1X0.0.0)
XY_FLT X axis/Y axis floating origin setting No.1 bit of No.0 Slot Input Module(%1X0.0.1)
execution
XY_CIN X axis/Y axis circular interpolation No0.15 bit of No.0 Slot Input Module(%I1X0.0.15)
execution
INST18
N APH_SRD
I RE0 " DOMEL ¥_SRO_DOHE
[HST20
APM_SRD
REQ ~DUMEL ¥_SRD_DOME BASE BASE STATL X_SRD_STAT
INST19
APM_CRO
REQ ~ DONEL ¥_CRD_DONE BASE BASE STATL ¥_SRD_STAT sLoT SL0T STH ¥sm
INST21
APM_CRD
RE " DOMEL ¥_CRD_DONE BASE BASE  STATL ¥_CRO_STAT SL0T 4SL0T ST ¥_5T1 * #¥1s  5T2 X2
E&SE BASE  STATL ¥_CRD_STAT Lot SLOT ERR *_ERR Y RIS ST2 ¥_5T2 3T3 ¥_3T3
sLoT SLOT  ERR Y_ERR kS ARIS Ch K_Ch 573 W_ST3 314 X_5Td
i) A5 CA Y_CA Cy KLY 574 V_8T4 5T8 ¥_3T5
v YoV STEPL  H_STEP 518 ¥_5T5 316 ¥_3TE
STEPL  Y_STEP HCD #_HCD 5T6 ¥_STE 37 K_ET?
HCO Y_MCO 517 ¥_5T?
|NST22
21¥0.0.0 X_STll[H APM_RST
I |} REQ ~DOMEL ¥ _RST_DOME
wcla
INST1S
V,ST]l[ 11 APM_RST
L REQ LOMEL v RST_OOME  BASE  {BASE STATL % RST_STAT
1MST14
HEINIA] X,ST]l[EI] k3 STIJI] APH_FLT
- Fi_T /1 1/} RED TOOMEL ¥_FLT_OOME  BASE  {BASE STAT| W_RST_STAT  sLOT  J3LOT
INSTIG
VST Y_STI APM_FLT
L /M /ﬂ RED TOONE| ¥ FLTDONE  BASE  {BASE STAT| XFLT.STAT  SLOT  {sLOT 1 415
BASE BASE STAT| % _FLT_STAT sLoT sLaT Y A3 1S INH_OFF \DNFrlir_
sarJsLot PR INOFF I
OFF
b BYIS
LI¥0.0.16  X_5T10] RETI[1] Y_ST1[0] Y_ST1[1] INMSTZ\S
p 'CII'N - il = S e coone
BASE  JBASE STATL CINSTAT I:I
sL0T sLOT
CIN_M3T_A%
13 {MBT_
ARIS
CIN_SLY_Ax
13 SLY_
AR IS
CIN_STEP {STEP
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10.2.4 Deceleration Stop (Homing)

1) Description
(1) The used Device

Device Description
P00000 X axis error reset, output disabled release
switch
P00001 X axis homing switch
P00002 X axis deceleration stop switch
POO0OF X axis Start switch
U01.00.0 X axis command receive signal
D00000.0 X axis signal in operation
D00000.1 X axis error state signal
D00000.C X axis signal in acceleration
DO0000.D X axis signal in constant speed
D00000 ~ D00022 X axis operation state information

(2) Operation Sequence

P0001(Homing) switch ON = POOOF(Start) switch ON = P0002(Deceleration Stop) switch ON =

POOOF(Start) switch

D> This carries out homing by homing method set in homing/manual parameter items. (0: DOG/Origin(OFF)).

ON

D> As deceleration time is set as “0” in deceleration stop command, it carries out the deceleration by 1 acc./dec. time.

(3) Operation data settin

Items of Step . Control [Operation |Operation Gc_)z_al . Clrcglar Acc./ Operation D.WEH . Clrcular
- o Coordinatg method | pattemn | method position | interpolation aux. | M code dec. no speed time [interpolation
position data ) [pulse] point[pulse] | [plsts] [ms] direction
X axis setting | 1 | Absolute F;‘;i'g‘;? End | Single | 150000 0 0 1 1000 100 cw
2) Program
(1) XGK
H
- T i 0 Dogooo ||
Puuuluu um}‘ulu.u DUE!UUE.] [ on 0 0 !
POo00T uot.oo.o 0O000p.0 - Dooooo. 1
[ !} 1/} 1/} [ o i i
Puuuluz um}‘ulu.u DUE!UUE.U Dut!u/ulu.l Duu}uulu‘c P I 0 !
PODOCF  UO100.0  00OOD.D  DOODOD.
— 1 1 5 ' 0 !
END
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(2) XGlI
Parameter Description Setting
BASE Base No. for APM Installation 0
SLOT Slot No. for APM Installation 1
X APM Axis to execute function block 0 (X axis)
ST1[0] X axis signal in operation -
ST1[1] X axis error state signal -
ST2[4] X axis acceleration signal in -
operation
ST2[5] X axis signal in constant speed -
operation
X_CLR X axis error reset execution No.0 bit of No.0 Slot Input Module(%1X0.0.0)
X _ORG X axis homing execution No.1 bit of No.0 Slot Input Module(%1X0.0.1)
X_STP X axis decleration stop execution No.2 bit of No.0 Slot Input Module(%1X0.0.2)
X_IST X axis indirect start execution No.15 bit of No.0 Slot Input Module(%1X0.0.15)
o |N3T24
L1 - Hhe| seo_ove
INST25
REEM’%E CRO_DONE BASE BASE STATL SRD_STAT
BASE BASE STAT| CRO_STAT SL0T SLOT  STI 3T
sLaT SLOT  ERR #_ERR H ARIS ST2 itz
kS RIS CA K_Cé 573 313
oy KoY 5T 5T4
STEP K_STEP 5T 3T
MCD #_MCD 5T 516
- 3 a7
X000 ST s
9 E ] [;] REEM’PDSUTNE RST_OOHE
¥_CLR
% _ORG STI[0) STI[1] '“#«m
T} 1/1 1/} REE ‘UDPDCNE (RG_DINE BASE  {BASE STATL RST_STAT
INST30
—X[ST:P ST:H:D] Sw : ST:EI:A] RQEM‘SDT NE} STP_DONE BASE  {BASE STATL ORG_STAT sLar o {sLoT
\—ST{EI}M BASE BASE STAT| STP_STAT sLoT SLOT X LR
s JsLoT PR T INHOFF { 1M
OFF
¥ Lrak]
DEC_TIME 4OEC_
TIME
|HST28
$1¥0.0.15 ETI[0] ST[1] RQEMJD?]LE TSI
4x|,|!—|1 S/ E
BASE BASE STATL |IST_STAT
SL0T SLOT
H AH1S
|ST_STER {STEP
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10.2.5 Single Operation (Operation step no. assigned)

1) Description
(1) The used Device

Device Description
P0O0000 X axis error reset, output disabled release
switch
P00001 X axis Floating origin setting switch
P00002 X axis step no. change switch
PO00OF X axis Start switch
U01.00.0 X axis command receive signal
D00000.0 X axis signal in operation
D00000.1 X axis error state signal
P0008 BCD Digitalswitch Input
D00000 ~ D00022 | Xaxis operation state information

(2) Operation Sequence

P00001(Floating origin) switch ON = POOOOF(Start) switch ON = P00002(Start step change) switch ON
= POOOOF(Start) switch ON
> BCD external digital Input should be set as 10 before PO0O002 switch ON.

(3) Operation data setting

Items of Step . Control | OperationOperation Gc_)z_al . Clrcglar Acc./ Operation D.WE” . Clrcular
- o Coordinatg method | pattern | method position | interpolation aux. | M code dec. no speed time [interpolation
position data ) P [pulse] point[pulse] | [plsts] [ms] direction
1| Absolute | PO Eng | single | 10000 0 0 1 1000 100 G/
control
X axis setting | 2 | Absolute F;‘;i'::‘;? End | Single | 20000 0 0 1 1500 100 cw
3 | Absolute | PO Eng | single | 30000 0 0 1 2000 | 100 cw
control
10 | Absolute | POSUOM | Eng | Single | 50000 0 0 1 1000 | 100 cw
control
11 | Absolute | 2N Eng | single | 60000 0 0 1 1500 | 100 cw
control
12 | Absolute | 2SN Eng | single | 70000 0 0 1 2000 100 cw
control
2) Program
(1) XGK
| [ i i moow ||
‘ [ B POOCE  D00CGO ||
_PU|DUIUD UUI} . DID .0 DUUIUUE. 1 | TE] 1 i 1 L
[ P wioo0 oo oo [ i |
PO0O02 uat.0o.0 000000, o 0oooon. 1
I {7 1/l /1 [ s i 0 moEn ||
POOOOF uat,oo.0 000000, 0 0ooaoo. 1
1 " 1/f 1t s | 0 ]
EWD
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(2) XGlI
Parameter Description Setting
BASE Base No. for APM Installation 0
SLOT Slot No. for APM Installation 1
X APM Axis to execute function block 0 (X axis)
ST1[0] X axis signal in operation -
ST1[1] X axis error state signal -
BCD_IN | X axis start step change No. BCD value of No.2 Slot Input
Module(%IW0.2.0)
X _CLR X axis error reset execution No0.0 bit of No.0 Slot Input Module(%1X0.0.0)
X_FLT X axis floating origin setting No.1 bit of No.0 Slot Input Module(%1X0.0.1)
execution
X _SNS X axis start step change execution No.2 bit of No.0 Slot Input Module(%1X0.0.2)
X_IST X axis indirect start execution No0.15 bit of No.0 Slot Input Module(%1X0.0.15)
o IH3T31
T} REEM’ME SRO_DONE
IHST32
REEM’%E CRO_DONE BASE BASE STAT| SRO_STAT
WORD_BCO_T
EH’U‘NETND EASE BASE STAT| CRO_STAT sLatT SLOT  5T1 3T
020 IN - OUT | SHS_STEP sLat SLOT  ERR ¥_ERR X AXIS  5T2 5T2
BCO_IN
® A5 Ch 5_Ch 313 513
oV n_oV 5Td 574
STEP K_STEP 318 515
MCO H_HCO 316 ST6
- 317 517
K000 T[] EIENMSTﬁk
4x|_c L;R Il A El RST_DONE
BI¥0.01 ETI[0] ST[1] INMSTFEW
—X|FL:T 1/} i/} bl Fur oo BASE  BASE STAT| RST_STAT
X\);U 0.2 ST0 s i
_x|sr53 | /[:] ] /[; : REEM‘SE@JE SHS_DONE BASE  |BASE STATL FLT_STAT sor JsLot
BASE BASE  STATL  3NS_STAT Lot SLOT ks AR 1S
sLor SLoT ks ARIS INH_OFF  {IHH
OFF
X ARlS
SWS_STEP {STEP
B1¥0.0.15 sT[0] T[] E‘ENMSTISS;R
_x|_| !_|T A ——/—] R EL 1ST_DONE
BASE BASE STATL |ST_STAT
sLaT SLOT
kS AR5
|ST_STER STEP
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10.2.6 Single Operation (by External Input Signal)

1) Description
(1) The used Device

Device Description
P0O0000 X axis error reset, output disabled release
switch
P00001 X axis Floating origin setting switch
U01.00.0 X axis command receive signal
D00000.0 X axis signal in operation
D00000.1 X axis error state signal
D00000 ~ D00022 | X axis operation state information

(2) Operation Sequence
P00001 (Floating origin) switch ON = external Start switch ON original point) switch ON

(3) Operation data setting

Items of Step . Control [Operation|Operatior| GQ?I . Cucglar Acc./ Operation Qwell 'Clrcula'r
- no Coordinate method | pattern | method position | interpolation aux. | M code dec. no speed time  |interpolation
position data ‘ P [pulse] point[pulse] | [plsts] [ms] direction
1| Absolute | OSUOM £ | single | 10000 0 0 1 1000 | 100 cw
control
X axis setting | 2 | Absolute | "2 Eng | Single | 20000 0 0 1 1500 | 100 cw
control
3 | Absolute | PO gng | single | 30000 0 0 1 2000 | 100 cw
control
(4) Extended Parameter Setting
Parameter Setting value
External command selection 0: Start
Pulse output direction 0: CW
M Code output 0: NONE
External command 1: enabled
2) Program
(1) XGK
—“’? [ s 1 0 000000
PDEIEIIEIEI UU]I'UIU'U DEIE!EIDIEI.I [ or ; 0 1
POOOOI UDT.OD.O DOOOOA.0  DOOOAD |
[ I 1/} 1} [ A1 | 0

END
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(2) XGl
Parameter Description Setting
BASE Base No. for APM Installation 0
SLOT Slot No. for APM Installation 1
X APM Axis to execute function block 0 (X axis)
ST1[0] X axis signal in operation -
ST1[1] X axis error state signal -
BCD_IN | X axis start step change No. BCD value of No.2 Slot Input
Module(%I1W0.2.0)
X _CLR X axis error reset execution No.0 bit of No.0 Slot Input Module(%1X0.0.0)
X_FLT X axis floating origin setting | No.1 bit of No.0 Slot Input Module(%1X0.0.1)
execution
o INST39
1 -l SRO_DONE
1M3T40
REEM'%E CRO_OOHE BASE BASE STATL SRO_STAT
EASE BASE STATL CRO_STAT LT SLOTSTH im
sLar SLOT  ERR H_ERR ks ARlS 5T2 572
¥ {15 Ch #CA ST3 573
cv Aoy 5T4 374
STEP X_STEP 515 375
MCo H_MCO STE 576
- 517 3
£1%0.0.0 ST i
| E LN R -BNE L o oone
H_CLR
21¥0.0.1 STI[0] BT[] ”:NSTFAE
. F‘L}—H e g REE ’ﬁDTNE FLT_OOKE BASE EASE STWT| RST_STAT
B&SE BASE STATE FLT_STAT SLO0T SLOT
sLar sSLaT ¥ A5
¥ LR INH_OFF  {IHH
OFF
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10.2.7 Equal Speed Operation (Operation step no. assigned)

1) Description
(1) The used Device

Device Description
P00000 X axis error reset, output disabled release switch
P00001 X axis Floating origin setting switch
P00002 X axis step no. change
P00003 X axis deceleration stop
POO0OOF X axis Start switch
U01.00.0 X axis command receive signal
D00000.0 X axis signal in operation
D00000.1 X axis error state signal
P0008 BCD Digitalswitch Input

D00000 ~ D00022 | X axis operatin state information

(2) Operation Sequence

POOOOF(Start) switch ON = P00003(Deceleration Stop) switch ON = P00001(Floating origin) switch ON =>

P00002(Start step change) switch ON = POOOOF(Start) switch ON = P00003(Deceleration stop) switch ON
> BCD external digital Input should be set as 10 before PO0002 switch ON.
> As deceleration time is set as “0” in deceleration stop command, it carries out the deceleration by 1 acc./dec. time.

(3) Operation data setting

ltems of Step . Control [Operation |Operation G(.)?I . C|rcg|ar Acc./ Operation D.W€" C|rcu|ar
- o Coordinatg method | pattern | method position | interpolation aux. | M code dec. no speed time  |nterpolation
position data ) P [pulse] point[pulse] | [plsis] [ms] direction
X axis setting | 1 | Absolute fg;fgl End | Single | 0 0 0 1 | 1000 | 100 cw
X axis setting | 10 | Absolute F;zi'g‘;? End | Single | 10000 0 0 1 1000 100 cw
2) Program
(1) XGK
I [ s i 0 ooooog ||
‘ E PO0S  DOOOS0 ||
PODODD  UD1.0Q.O 0000001
— 1 —— | [_of ! ; !
PO0001 u01.00.0  DO0000.0 [oogoo, 1
| {1 {1 1/ FLT 1 i L
PUUUEE uml.ulu.u Duu}u/uluu DEIEE{EIIEI.W [ s 0 ] oo ||
PDDDPS uot .DID.D DDD‘DDID‘D DDDID/DID.W DDDIDDID.E ‘ TR 1 il i L
PODOCF  UD1.00.0  DOOOO.D  DOODOO.
— N A 1 il ‘ - o
END
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(£) AGl
Parameter Description Setting
BASE Base No. for APM Installation 0
SLOT Slot No. for APM Installation 1
X APM Axis to execute function block 0 (X axis)
ST1[0] X axis signal in operation -
ST1[1] X axis error state signal -
BCD_IN | X axis start step change No. BCD value of No.2 Slot Input
Module(%I1W0.2.0)
X CLR X axis error reset execution No.0 bit of No.0 Slot Input Module(%1X0.0.0)
X_FLT X axis floating origin setting No.1 bit of No.0 Slot Input Module(%1X0.0.1)
execution
X _SNS X axis start step change execution No.2 bit of No.0 Slot Input Module(%1X0.0.2)
X_STP X axis deceleration stop execution No.3 bit of No.0 Slot Input Module(%1X0.0.3)
X_IST X axis indirect start execution No.15 bit of No.0 Slot Input Module(%IX0.0.15)
i 1N3Tdd4
L oL sho_ooe
IP:«STAS
REE 'EDPEUNE CRO_DOME BASE BASE STATL SRO_STAT
WORD_BCO_T
EH'mrgND BASE BASE STATL CRO_STAT sLar SLoT ST1 5Tt
.20 IN OUT | SM3_STEP sLar SLOT  ERR ¥_ERR X XIS ST2 512
BCO_IN
b A5 CA 5_CA 513 ST3
v LRy 314 574
STEP H_STEP 318 STR
HCO ¥_MCO 5T6 STE
- 317 M
000 T |
| ‘I . I [I] REEM'REDLE RST_OONE
K_CLR
MEINIR] ET1[0] T[] ‘NMSTFdB
—X|FL:T 171 1/} st he| Lt oo BASE  JBASE STAT| RST_STAT
X\X_[I 0.3 ST1(0 STI[T ST2[4 e
4x|sflp ] [;] | /[; : | [;] e STP_OOHE BASE  {BASE STATL FLT_GTAT sLoT  {sLoT
’ bﬂﬂ
BASE BASE STATL STP_STAT sLot SLOT # #X1S
BI¥0.0.2 STI[D ST o
4X|_Sr55 I/[I] V[} ! REEM’%E SHS_OONE sL0T SLOT H AH1S INH_OFF \DNFHF_
BASE  JBASE STATL SNS_STAT v Jmis — E—
sL0T sLOT DEC_TIME {DEC.
kS ARIS
SWS_STEP {STEP
¥IX0.0.16  STI[D] T[] E‘ENMSTG%L
_X[I!—|T S ——/—H El IST_DONE
BASE BASE STATE |ST_STAT
sL0T SLOT
H AH1S
|ST_STEP 4STEP

10-15




Chapter 10 Program

10.2.8 Synchronous Start

1) Description

(1) The used Device

Device Description
P00000 X axis, Y axis error reset, output disabled release switch
P00001 X axis, Y axis Floating origin setting switch
POO0OF X axis, Y axis synchronous Start switch
U01.00.0 X axis command receive signal
D00000.0 X axis signal in operation
D00000.1 X axis error state signal
U01.00.5 Y axis command receive signal
D00100.0 Y axis signal in operation
D00100.1 Y axis error state signal
D00000 ~ D00022 | X axis operation state information
D00100 ~ D00122 | Y axis operation state information

(2) Operation Sequence
P00001(Floating origin) switch ON = POOOOF(internal synchronous Start) switch ON

(3) Operation data setting

10-16

Items of Step ) Control | Operation Operation Gggl . Clrcglar Acc./ Operation D.WE” . Clrcular
- o Coordinate method | pattern | method position | interpolation aux. | M code dec. no speed time |interpolation
position data ) P [pulse] point[pulse] | [plsts] [ms] direction
. . Position )
X axis setting 1 Absolute ncontrol End Single | 10000 0 0 1 1000 100 Cw
Y axis setting | 1 | Absolute Z‘;i'::‘;? End | Single | 20000 0 0 1 2000 | 100 cw
2) Program
(1) XGK
O
I ED 1 0 nooooo ]|
‘ T 1 1 oooton ||
PUUUEU uml.ulu.u IJEID}EIEIIEH [ an i i |
m{ﬂ'ﬂ's 009100, 1 T " N |
PDDDEI uml.nln.n nnn}nnln‘n nnnln/nln.w B N Tl
U0T.00.5  DOOIODLD 000100, §
L¢ [ 171 i1 [ o i ]
POOOCF  UD1.00.0  D0OOOO.0  DOOOOD.1 DOOTO0.0  DOOI0D,1
B e (S el ‘ 0 ‘ ‘ ‘ » |
END




Chapter 10 Program

(2) XGl
Parameter Description Setting
BASE Base No. for APM Installation 0
SLOT Slot No. for APM Installation 1
X APM Axis to execute function block 0 (X axis)
Y APM Axis to execute function block 1 (Y axis)
X_ST1[0] | X axis signal in operation -
X _ST1[1] | X axis error state signal -
Y_ST1[0] | Y axis signal in operation -
Y _ST1[1] | Y axis error reset signal -
XY_CLR Y axis/Y axis error reset execution No.0 bit of No.0 Slot Input Module(%1X0.0.0)
XY_FLT X axis/Y axis floating origin setting | No.1 bit of No.0 Slot Input Module(%IX0.0.1)
execution
XY_SST X axis/Y axis simultaneous start | No.15 bit of No.O Slot Input Module(%1X0.0.15)
execution
INST5R
N APH_SRO
1 REQ ™ OONE| ¥_SRO_DOME
INST5S
APH_SRO
REQ ~ DONE| ¥_SRD_DOKE BASE BASE  STATL ¥_SRD_STAT
INSTE?
APM_CRIO
REQ " OONE L ¥_CRO_DONE BASE BASE STATL W_SRO_STAT SL0T SLOT  STI #_STI
INSTES
APM_CRIO
REQ ~ OONE L v_CRO_DONE BASE BASE STATL ¥_CRO_STAT sLoT SLOT  STI W_5TI 3 AR1S ST2 A_ET2
BASE BASE STATL V_CRO_STAT sLoT SLOT ERR #_ERR ki ARlS ST2 W_ST2 5T3 A_5T3
ST SLOT ERR Y¥_ERR i3 AEIS  Ch K_CA 513 ¥_ST3 5T #_5T4
W RIS Ch V_Ch Cy KLY 574 ¥_ST4 5Th 35T
Y ¥_LCY STEPL  H_STEP 8T8 ¥_5TH ST #_5TE
STEPL  Y_STEP HCD #_HCD 5T ¥_STE 5T #_5T?
HCO Y_MCD 517 ¥_ST?
INSTEO
1¥0.0.0 K_STWl[W] APM_RST
I 1} REQ "DONEL ¥_RST_DONE
w cln
INST5d
Y¥_3T1 |[ 11 APM_RST
(— REQl ~OOWEL ¥_RsT_DONE BASE BASE  STATL ¥_RST_STAT
INSTE3
20%0.01 X,STWl[U] X,STll[H APH_FLT
, F‘LT ! 141 REQl ~OOWE| ¥_FLT_DONE BASE BASE  STAT| V_RST_STAT sLor SLoT
INSTEE
¥_ST1[0 V_STI[1 APH_FLT
—'|/L|/|[]— RED ~ DOME| v_FLT_OONE BASE  {BA4SE STATL ¥_FLT_STAT sLor - 4fsLT bt Ai13
B&SE BASE STATL V_FLT_STAT sLoT SLaT ¥ AXIS INH_OFF I[INFHF
sLor sSLaT ¥ AEIS INH_OFF - 18H_
OFF
¥ A5
F1¥0.0.15  ¥_ETI[0] KSTI] Y_STI0] ¥_3T1[1] INMSTE2
s 'I/I[ 'I/I[ -;/f ‘ LREE ke s5r_ome
w81
BASE  JBASE STAT| SST_STAT
sL0T SLOT
SET_AKIS {38T
ALl
K_STEP {X.5T
EP
Y_STEP VST
EP
IETEP {2AT
EP
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10.2.9 Synchronous Start by Position

1) Description

(1) The used Device

Device Description
P0O0000 X axis, Y axis error reset, output disabled release
switch
P00001 X axis, Y axis Floating origin setting switch
POO00E X axis position synchronous start switch
PO0O0OF Y axis indirect Start switch
U01.00.0 X axis command receive signal
D00000.0 X axis signal in operation
D00000.1 X axis error state signal
U01.00.5 Y axis command receive signal
D00100.0 Y axis signal in operation
D00100.1 Y axis error state signal
D00000 ~ D00022 | X axis operation state information
D00100 ~ D00122 | Y axis operation state information

(2) Operation Sequence
P0O0001(Floating origin) switch ON = POOOOE(position synchronous start) switch ON = POOOOF(Indirect

Start) switch ON

(3) Operation data setting

Items of Step . Control |Operation/Operation Gc_)z_al . C|rcqlar Acc./ Operatio D.WE“ . Clrcula_r
- o Coordinate method | pattern | method position | interpolation aux. | M code dec. no n speed time  [interpolation
position data ) [pulse] point[pulse] | [plsis] [ms] direction
Subordinate
. . Position )
axis X axis 1 Absolute control End Single 10000 0 0 1 1000 100 CW
setting
Main axis iti
1 | Absolute POS'“OT End | Single | 15000 0 0 1 1500 | 100 cw
Y axis setting contro
2) Program
(1) XGK
O
I [ w0 1 0 nooooo ]|
‘ T 1 1 oooton ||
_m|quu uml.ulu.u DUD}DUID‘I BT " D |
m.np.s non1a. { BT 0 1 !
POOODI  UD1.00.0  D0ODDO.0  DOOOA. 1
— 1} i} 1/} [ 1 |l
U01.00.5  DOOIOD.O  DOO100. 1
L( [ M 11 [ T 1 ]
_WI|UUEE uml.ulu.u uuu}u/uluu uutBqu.w e " 0 2000 1 |
POOCCF  UD1.00.5  DOOI0O.0  DOI0O.1
: 1} 1/} 1/} E] [ i 1
EHD
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(Z) RGI
Parameter Description Setting
BASE Base No. for APM Installation 0
SLOT Slot No. for APM Installation 1
X APM Axis to execute function block 0 (X axis)
Y APM Axis to execute function block 1 (Y axis)
X_ST1[0] | X axis signal in operation -
X_ST1[1] | X axis error state signal -
Y_ST1[0] | Y axis signal in operation -
Y _STI1[1] | Y axis error state signal -
XY _CLR X axis/Y axis error reset execution No.0 bit of No.0 Slot Input Module(%1X0.0.0)
XY_FLT X axis/Y axis floating origin setting | No.1 bit of No.0 Slot Input Module(%IX0.0.1)
execution
X_SSP X axis  position  simultaneous | No.14 bit of No.O Slot Input Module(%1X0.0.14)
execution
Y_IST Y axis start execution No.15 bit of No.0 Slot Input Module(%1X0.0.15)
|NSTEG
N APM_SRD
1 | REQ ~ DOME[ *_SRO_OOME
INSTES
APM_SRO
REQ ™ OONE - ¥_SRO_DONE BASE BASE STAT| %_SRO_STAT
INSTE?
APH_CRD
REN " DOME - ¥ _CRO_DONE BASE BASE  STATL Y_SRO_STAT sLaT SLOT ST ¥sm
|HSTES
APM_CRO
REQ ~DOME L %_CRO_DOHE BASE BASE  STATL ¥_CROLSTAT sL0T SLOT  ST1 ¥_S5TI H ARIS ST2 ¥ 5T2
BASE BASE STAT| % _CRO_STAT sLor SLOT  ERR ¥_ERR W hilS  ST2 ¥_5T2 573 ¥_5T3
sLot SLOT ERR V_ERR X AXIS  CA 3 Ch 513 ¥_5T3 574 ¥_5Td
ki #x1s  CA ¥_Ch v ALY 514 W_5T4 515 X_5TB
oY ¥_CV STEPL  ¥_3TEP 318 ¥_5TE 5T6 X356
STEFE  Y_STEP MCD H_MCD 5T6 ¥_STE 5T ¥sT?
MCO V_MCD s ¥_ST?
INST70
fI¥0.0.0 X_STIJ 1] APM_RST
I |} REQ " OONEL ¥_RST_DOME
wclm
INSTEd
V,STI; 1] APM_RST
(S REQl ~OOWEL _RsT_DONE BASE BASE  STATL ¥_RST_STAT
INSTRS
X001 X,STI;D] X,STW;I] APM_FLT
, FILT 1/t 1/ RE ~OOWE| #_FLT_DONE E&SE BASE  STATL ¥_RST_STAT Lot SLOT
|NSTES
Y_STIO ¥_3TI[1 APM_FLT
—'(/L{/;LREU'DUNE YFLT_OONE  BASE  {BASE STAT| ¥_FLT_STAT SO sLOT ¥ 15
BASE BASE STATL ¥_FLT_STAT sLot sLar i) A3 |WH_OFF I[EJFHF,
Lot SLOT H AKX INH_OFF < [HH
OFF
¥ AR1S
2¥0.0.14 X_STIO] K_STI[1] %SWS
1 E ';/‘J ';/‘; REE Hihe SSP_O0HE
P
[NST74
2X0.0.05  ¥_STIO] Y_3TI[1] APM_1 ST
— !—1 REQ ~ OOWEL ¥_|5T_DOME BA&SE BASE STATL SSP_STAT
Y_IST “ “
BASE BASE STAT| ¥_IST_STAT sLot sLoT
SLOT - qsLaT # #X1S
¥ A ¥_STER  {STEP
S3P_MIT_aX
V_STEP  {STEP 5 MST_
AR5
33P_M3T_AD
OR MST_
ADDR
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10.2.10 Synchronous Start by Speed

1) Description
(1) The used Device

Device Description
P00000 X axis, Y axis error reset, output disabled release switch
P00001 X axis speed synchronous stop switch(deceleration stop
command)
P00002 Y axis start switch
POO00E X axis speed synchronous switch
POO0OF Y axis stop switch
U01.00.0 X axis command receive signal
D00000.0 X axis signal in operation
D00000.1 X axis error state signal
U01.00.5 Y axis command receive signal
D00100.0 Y axis signal in operation
D00100.1 Y axis error state signal
D00000 ~ D00022 | X axis operatin state information
D00100 ~ D00122 | Y axis operation state information

(2) Operatin Sequence
POO0OOE(X axis speed synchronous start) switch ON = P00002(Y axis Start) switch ON = POO0OF(Y axis
stop) switch ON = P00002(Y axis Start) switch ON = POOOOF(Y axis Stop) switch ON = P00001(X axis
speed synchronous stop) switch ON

D> If Toggle switch is used during Y axis deceleration stop, the error will occur.
D> As deceleration time is set as “0” in deceleration stop command, it carries out the deceleration by 1 acc./dec. time.

(3) Operation data setting

Items of Step . Control | Operation|Operation G(.){.’“ . C|rcqlar Acc./ Operation D.W€" . Clrcula_r
- o Coordinatg method | pattern | method position | interpolation aux. | M code dec. no speed time | interpolation
position data ) P [pulse] point[pulse] | [plsis] [ms] direction
Subordinate
. . Speed .
axis X axis 1 Absolute End Single 0 0 0 1 1000 100 Cw
control
setting
Main axis
1 | Absolute Speedl End | Single 0 0 0 1 1000 | 100 cw
Y axis setting contro
(4) Speed synchronous start setting
Main axis 1:Y axis
Command 1 Main axis rate 100
Subordinate axis rate 50
2) Program
(DXGK
—<'DNI [ s 1 0 oooog_ ||
‘ [ s i I Dol ||
POONOD  UDT.0Q.O  DOOOQ. 1
— | I Il [ o 1 0 i
m.ulu.s IJEIE;]DIEI.I [ or 1 | !
Puuulm UU]I'UIU'U DUE!E/IQIEI.U DUE!U/U}D‘] e | i
Uot.oo.5  DoOf00LO  DOO100.1
LH i/} 1/} | A1 1 [
POOOOE Uot.oo.0  DOOOOO.O  DOOOOO. A
I " yT ¥ S 1 0 [ &0 ]
4PD{DDIDF UD]I'DID'S DDDI]/DID'D DDDII/DE‘] & : i !
END
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(Z) RGI
Parameter Description Setting
BASE Base No. for APM Installation 0
SLOT Slot No. for APM Installation 1
X APM Axis to execute function block 0 (X axis)
Y APM Axis to execute function block 1 (Y axis)
X_ST1[0] | X axis signal in operation -
X_ST1[1] | X axis error state signal -
Y_ST1[0] | Y axis signal in operation -
Y _STI1[1] | Y axis error state signal -
XY _CLR Y axis/Y axis error reset execution No.0 bit of No.0 Slot Input Module(%1X0.0.0)
XY_FLT X axis/Y axis floating origin setting No.1 bit of No.0 Slot Input Module(%1X0.0.1)
execution
X_SSS X axis speed synchronization No.14 bit of No.0 Slot Input Module(%1X0.0.14)
execution
Y_IST Y axis indirect start execution No.15 bit of No.0 Slot Input Module(%1X0.0.15)
|NST768
_ON APM_SRD
1 | REQ  DOME} ¥_SRO_DOWE
INSTEO
APM_SRI
REQ DOME| ¥_SRD_DONE BASE BASE  STATL X_SRD_STAT
INST79
APM_CRI
RED ™ OONE | ¥_CRO_DONE BASE BASE  STATL V_SRO_STAT SL0T SLOT  STI #_STI
IMSTEL
APM_CRD
RED ~DOME| *_CRO_DONE BASE BASE  STATL ¥_CRO_STAT sLor SLOT  ST1 ¥_3T * ails ST2 »ST2
BASE BASE  STAT| Y_CRO_STAT sLar SLOT ERR H_ERR Y ALlS ST2 ¥ 312 5T3 35TE
sLoT SLOT  ERR V_ERR H RIS CA K_Ch 313 V_5T3 574 A_5T4
Y AXIS  Ch V_Ch oY KLY 34 V_3T4 5Th 4_5Th
oY V_CVY STEPL  X_3TEP 5T8 V_3T5 5T6 35T
STEFE  Y_STEP MCD H_MCD 516 V_3T6 5T? AET?
MCO ¥_MCD 317 Y_ST?
INSTEZ
31%0.0.0 X_Sﬂl[l] APM_RST
[ |} REQ ~OOME - ¥_RST_DOME
wi_clR
INST76
¥_3T1 |[ 11 APM_RST
" REQ TDOMEL v_AST_DONE  BASE  {BASE STATL %_RST_STAT
INST?5
2%0.01 X,STWl[D] 3 STI;I] APH_FLT
; F‘LT 14 1./ RED' ~DOME| _FLT_DONE BASE BASE STATL Y_RST_STAT sLoT SLOT
INST?7
Y 3O ¥_STIN APH_FLT
L /Q /ﬂ REQUONEL V_FLT_OONE  EBASE  J{BASE STAT| X_FLT_STAT  sLOT  {sLOT ¥ 1S
BASE BASE STATE V_FLT_STAT sLoT SLoT ki 1S IMH_OFF IE:JFHF
sLar SLOT ¥ AEIS INH_OFF  {1HH_
0FF
Y RIS
21¥0.0.14  ¥_ETI[O] ST ”:«STEE
o A Sy Wil ThE|  sss ome
Ksss
1M5T84
EI¥D.015 Y _ETI[O Y_STIN APM_1ST
_v{\ ; /}]—1 /ﬁ RED TOUNEL v_IST_OOME  BASE  {BASE STAT| SSS_STAT
BASE BASE STATL W_IST_STAT sLoT sLaT
sLar SLOT X ALIS
SE5_MIT_A%
Y AR5 13 MET_
AX1S
S55_MST_Ré
Y¥_STER  {STEP T MR%T,
S55_SLV_R4
T SLY_
R#
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10.2.11 Emergency Stop

1) Description
(1) The used Device

Device Description

P0O0000 Error reset during emergency stop, output disabled

release switch

P00001 X axis homing switch

POO0OF Emergency stop during homing switch

U01.00.0 X axis command receive signal

D00000.0 X axis signal in operation

D00000.1 X axis error state signal

D00000 ~ D00022 | X axis operation state information

(2) Operation Sequence

P00001(Homing) switch ON,OFF = POOOOF(Emergency Stop) switch ON,OFF

> For 2 axis(XGF-PD2A, XGF-PO2A) or 3 axis module (XGF-PD3A, XGF-PO3A), 2 axis or 3 axis stops
emergently at Emergency Stop and output disabled shall be released at the same time at Error Reset.
For individual emergency stop for 3axis, use Emergency Stop signal of Servo Driver.

2) Program
(1) XGK
—TUT [ sro | 0 noooon ||
PONOOD  UD1.00.0 0OROOD. § e i 0 1l
_m'uulm um}‘ulu.u DEIE!U/EI}D.EI uut!u/ulu.l ORG 1 |
PDDDIDF um}‘nln.n nnnlnnE.n nnnln/nln.l =T 1 !
END
(2) XGl
Parameter Description Setting
BASE Base No. for APM Installation 0
SLOT Slot No. for APM Installation 1
X APM Axis to execute function block 0 (X axis)
ST1[0] X axis signal in operation -
ST1[1] X axis error state signal -
X _CLR X axis error reset execution No0.0 bit of No.0 Slot Input Module(%1X0.0.0)
X _ORG X axis homing start execution No.1 bit of No.0 Slot Input Module(%1X0.0.1)
X_EMG Emergency stop execution No0.15 bit of No.0 Slot Input Module(%1X0.0.15)

INSTEE

Ml

—
INSTE?
—

BASE BASE STAT

CRO_DOKE
CRO_STAT
sLot SLOT  ERR H_ERR

¥ AH1S CA H_CA

BASE

sLoT

ks

BASE  STAT

SL0T 3T

AElS ST2

T3

SRO_DONE

SRO_STAT

STl

5T2

iTd

ol owoy sl sm
STEP|  3_STEP sl 5T
DL %MD sel 5T
EE— sl sm
AUK.0.0 STII] o
v M iDL ATk
i
145788
QN0 ST STI[N]
| 1/ 1.7k ORSDONE  BASE  JBASE STATL RsTsTAT
SLORG
15791
| on1e S SN Tl meooe  mer lmse sl maswr wm dmor
Wt ‘ - -
BASE  JBASE STAT| EMGSTAT  SLOT  JSLOT ¥ Jaas
sor JsLor ¥ Jwas INROFF {1

OFF
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10.2.12 Jog Operation

1) Description
(1) The used Device

Device Description
P0O0000 X axis error reset, output disabled release
switch

P00001 X axis Floating origin setting switch
PO0O00E X axis Jog low speed forward rotation
POO0OF X axis Jog low speed reverse rotation
U01.00.0 X axis command receive signal

D00000.0 X axis signal in operation

D00000.1 X axis error state signal

D00000 ~ D00022 | X axis operation state information

(2) Operation Sequence

P0O0001(Floating origin) switch ON,OFF = POO0OE(Jog low speed forward rotation) switch ON =
POO0OOE(Jog low speed forward rotation) switch OFF = P0O000F(Jog low speed reverse rotation) switch ON

= PO000OF(Jog low speed reverse rotation) switch OFF

2) Program
(1) XGK
_OM
I 5RO 1 noooon ||
ponoon Uo1.00.0 0O006q. 1
— | N N ) ‘ !
POooot Um.og.0 000000.0  DO00OO.1
| ' 17k 17k il !
PO0O0E uot1.0.3
| A
‘ ugr.on.1
sl
POOOOF uar.on.a
| Gl

uar.on.z2
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(2) XGl
Parameter Description Setting
BASE Base No. for APM Installation 0
SLOT Slot No. for APM Installation 1
X APM Axis to execute function block 0 (X axis)
ST1[0] X axis signal in operation -
ST1[1] X axis error state signal -
X CLR X axis error reset execution No.0 bit of No.0 Slot Input Module(%1X0.0.0)
X_FLT X axis floating setting execution No.1 bit of No.0 Slot Input Module(%1X0.0.1)
X_JOG_F X axis forward direction JOG start | No.14 bit of No.0 Slot Input Module(%I1X0.0.14)
execution
X_JOG_R X axis reverse direction JOG start | No.15 bit of No.O Slot Input Module(%1X0.0.15)
execution
JOG_DIR JOG direction 0: forward 1: Reverse
JOG_LOW_HIGH | JOG speed 0: JOG low speed 1: JOG high speed
o INSTS2
T} REEM'SEHE SRO_DOKE
INSTS3
REEM'%E CRO_DONE BASE BASE STATL SRO_STAT
BASE BASE STATL CRO_STAT sLaT SLOT  STH M
sLoT SLOT ERR #_ERR k4 AR1S ST2 sT2
4 1S Ch *_Ch 3T3 ST3
cy KLY 5T4 574
STEP H_STEP 515 §TR
HCD #_WCD 5T6 516
- 517 5T
D0 T[] ﬁ
_X|,CL=R |} Fi Ef RST_DONE
KFLT 3Tl STI[] IP:«STFQ’?
_—k 14} 1/} REE'&DTNE FLT_DOKE BASE BASE STATL RST_STAT
012 MDVEE MI]VEE
_K_ﬁﬂé_F_ EN HD EN HD BASE BASE STATL FLT_STAT sLoT SLOT
JOG_LOW_HI
o Nt JOG_DIR o Nt GH sLar SLoT ¥ A3
- - X AX1S INH_OFF  {IHH_
D13 MDVFE MDVFE il
_K_&DA_R_ EN HO EN HO
JOG_LOW_HI
1 IN T JOG_DIR 1} IN T GH
EIH0.1.2 STI[1 e
_K|JD F /[;]_ wt-The JOB_DOHE
%(XU‘IiS BASE BASE STATL JOG_STAT
_x_ﬁnj_n -
sL0T SLOT
n A3
JOB_OIR JUIGR_
JOG_LOW_HI
BH LOW
HIGH
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10.2.13 Manual Pulse Generator (MPG) Operation

1) Description
(1) The used Device

Device Description
P00000 X axis error reset, output disabled release switch
P00001 X axis homing switch
P00002 X axis MPG operation enabled
P00003 X axis MPG operation disabled

U01.00.0 X axis command receive signal

D00000.0 X axis signal in operation

D00000.1 X axis error state signal

D00000 ~ D00022 | X axis operation state information

(2) Operation Sequence
P0O0001(Homing) switch ON,OFF = PO00002(MPG operation
operation disabled) switch ON,OFF

enabled) switch ON,OFF = PO00003(MPG

2) Program
(1) XGK
M
I [ sro 1 oooooo ||
PUDDIUD UD]} . DE .0 DDDIDDID. 1 | BT 1 1 L
Pooom Uo1.00.0  DO0OOO.O 000000,
— | N /1 ¥ ] - |
pOoo02 0o0000.0 0oaoo0. 1 uot.ot.4
| 1/t i/l e
PoOo03 pooooo.0 DOogoa, 1 ugr.ot.4
— I i/l Rr—
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(2) XGlI
Parameter Description Setting
BASE Base No. for APM Installation 0
SLOT Slot No. for APM Installation 1
X APM Axis to execute function block 0 (X axis)
ST1[0] X axis signal in operation -
ST1[1] X axis error state signal -
X CLR X axis error reset execution No0.0 bit of No.0 Slot Input Module(%1X0.0.0)
X_ORG X axis homing start execution No.1 bit of No.0 Slot Input Module(%1X0.0.1)
X_MPG_E | X axis MPG operation enabled No.2 bit of No.0 Slot Input Module(%1X0.0.2)
execution
X_MPG_D | X axis MPG operation disabled No.3 bit of No.0 Slot Input Module(%1X0.0.3)
execution
o IM3T106
T} REEM’SDPUDNE SRO_DOKE
IN3T107
REEM’EDPUDNE CRO_DOKE BASE BASE STATL SRO_STAT
BASE BASE STATL CRO_STAT sLar SLaT ST ST
sLar SLOT  ERR ¥_ERR X AEIS ST2 872
X AX1S  CA #_CA 313 ST3
ol oo ML sm
STEP ¥_STEP 5T STR
MCO H_MCO 5T6 5T
- 317 5T
20%0.0.0 ST égaﬂui
_x{_c L;R | A El  RST_OONE
IMST111
31%0.01 STI0] BT[] EEM,
4}(‘[&5 11 171 Ri El  ORG_DONE BASE BASE STATL RST_STAT
%1[5% B e BASE  {BASE STATL ORG_STAT SLOT {SLOT
1 IN ot MPG_EN sLar sLaT * #E1S
S ¥ #X1S INH_OFF - IHH_
OFF
%1%0.0.3 ENMDVFEND
Y_MPG_D
0 N ouT MPE_EN
31%0.0.2 STIO STI[] Lot
- P‘ 'E [|]—|/[|]7 - HPG_DONE
%I_XEI.EI_.S
BASE  JBASE STAT| WPG_STAT
Y_MPG_D
sLoT sSLaT
X LR
MPE_EN  {MPE_
E
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10.2.14 Inching Operation

1) Description

(1) The used Device

Device Description
P0O0000 X axis error reset, output disabled release
switch
P00001 X axis homing switch
POO00OF X axis inching operation switch
U01.00.0 X axis command receive signal
D00000.0 X axis signal in operation
D00000.1 X axis error state signal
D00100 ~ D00101 | Inching transfer amount
D00000 ~ D00022 | X axis operation state information

(2) Operation Sequence

P0O0001(Homing) switch ON,OFF = POOO0OF(Inching operation) switch ON,OFF

2) Program
(1) XGK
0N
I [ smp 1 nooooo ||
PDDDIDD um}.n}m nnnlnnln.w T i |
PODDDT  UDT.OD.0  DODODDLO 0000001
— I ¥ .44 1/t 1RG 1 l_
PODODF  UDI.00.0  DODDDDLO 0000001
, Y ¥ ¥T [ thcH 1 nooion ||
END

(2) XGl
Parameter Description Setting
BASE Base No. for APM Installation 0
SLOT Slot No. for APM Installation 1
X APM Axis to execute function block 0 (X axis)
ST1[0] X axis signal in operation -
ST1[1] X axis error state signal -
X _CLR X axis error reset execution No0.0 bit of No.0 Slot Input Module(%1X0.0.0)
X_ORG | X axis homgin start execution No.1 bit of No.0 Slot Input Module(%1X0.0.1)
X_INCH | X axis inching operation execution No.15 bit of No.0 Slot Input Module(%1X0.0.15)
IN3T113
N
T} Rt E}  SRO_DONE
IN3T114
REEM’%PUDNE CRO_DONE BASE BASE STATL SRO_STAT
BASE BASE STATL CRO_STAT sLat SLOT  ST1 STl
sLot SLOT  ERR H_ERR X ALIS ST2 512
ks a5 Ch 5_Ch 33 ST3
v H_CY 5T4 5T4
STEP ¥_STEP 315 5T
MCD K_MCD 316 5T6
- 517 517
31%0.0.0 ST e
— '}' I} REEM’PD?]RE RST_DONE
#_CLR
31%0.0.1 STI[0)] STI[1] ‘Nﬁms
, U.#La. 1/ 1/ W - Te ORG_DOKE BASE  {BASE STATL RST_STAT
- IHST118
ﬁ?‘uﬁ STHMW_ REEM'HEFNE INCH_DONE BASE  JBASE STATL ORG_STAT SLOT  fsLOT
T - -
EASE BASE  STATL INCH_STAT sLor sLaT X A%1S
sLoT SLOT X AXIS INH_OFF 4 [MH.
OFF
hals A3
INCH WAL - INCH
_WAL
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10.2.15 Return to the position before ManualOperation

1) Description

(1) The used Device
Device Description
P0O0000 X axis error reset, output disabled release
switch
P00001 X axis homing switch
P00002 X axis inching operation switch
P00003 X axis Jog high speed forward rotation
switch
P00004 X axis MPG operation enabled switch
P00005 X axis MPG operation disabled switch
POOOOF X axis return to the position before manual
operation switch
U01.00.0 X axis command receive signal
D00000.0 X axis signal in operation
D00000.1 X axis error state signal
D00000 ~ D00022 | X axis operation state

(2) Operation Sequence
P00001(Homing) switch ON,OFF = P00002(Inching operation) switch ON,OFF = PO00003(Jog high
speed forward rotation) switch ON,OFF = P00004(MPG operation enabled) switch ON,OFF =
PO0005(MPG operation disabled) switch ON,OFF = POOOOF(return to the position before manual
operation) switch ON,OFF

2) Program
(1) XGK
_ON
I [ s 1 noooon ||
PDDDIDD um}.n}m nnnlnnln.w T i |
POOODT  UD.00.0  DODODDLO  D00000.1
— {1 1/t v (RG i [_
POIDDZ  UDT.OD.0  DODODDLO 0000001
i I ¥l ¥ INCH 1 oo ||
PONO0G uoi.01.3
— | /]
unt.m..1
POOOD4  DOOOOD.0  DODDODO,T uot, 0.4
— | i1 it 57—
POIDDS  DOOOOD.0  DDODDD,T uoT, 0.4
: it 11 |
PODDDF  UDI.0D.0  DODDDDLO  DO0O0O.1
— | I i/l i/l il |
END

(2) XGl
Parameter Description Setting
BASE Base No. for APM Installation 0
SLOT Slot No. for APM Installation 1
X APM Axis to execute function block 0 (X axis)
ST1[0] X axis signal in operation -
ST1[1] X axis error state signal -
X _CLR X axis error reset execution No.0 bit of No.0 Slot Input Module(%1X0.0.0)
X _ORG X axis homing start execution No.1 bit of No.0 Slot Input Module(%1X0.0.1)
X_INCH X axis inching operation execution No.2 bit of No.0 Slot Input Module(%I1X0.0.2)
X JOG_F | X axis forward JOG low speed | No.3 bit of No.0 Slot Input Module(%I1X0.0.3)
operation execution
X MPG_E | X axis MPG operation enabled | No.4 bit of No.O Slot Input Module(%1X0.0.4)
execution
X_MPG_D | X axis MPG operation disabled | No.5 bit of No.0 Slot Input Module(%I1X0.0.5)
execution
X_RTP X axis Manual Operation return to | No.15 bit of No.O Slot Input Module(%I1X0.0.15)
previous position execution
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. \NﬁTHT
1} ol Tihe SRO_DONE
\NﬁTHEI
ol tihe CRO_DONE BASE  {BASE STATL SRO_STAT
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10.2.16 Speed Override

1) Description

(1) The used Device

Device Description
P00000 X axis error reset, output disabled release
switch
P00001 X axis Floating origin setting switch
P00002 X axis Indirect Start switch
POO00OF X axis speed override switch
U01.00.0 X axis command receive signal
D00000.0 X axis signal in operation
D00000.1 X axis error state signal
D00000.C X axis acceleration signal
D00000.D X axis equal speed signal
D00100 ~ D00101 | Speed override setting value(1000pps)
D00000 ~ D00022 | X axis operation state information

(2) Operation Sequence
PO0001(Floating origin) switch ON,OFF = PO00002(Indirect Start) switch ON,OFF = POOOOF(Speed
Override) switch ON,OFF

(3) Operation data setting

Items of Step ) Control | Operation Operation G(.)E.il . C|rcq|ar Acc./ Operation D.W€" | Clrcular
- o Coordinate method | pattern | method position | interpolation aux. | M code dec. no speed time |interpolation
position data ) P [pulse] point[pulse] | [pls/s] [ms] direction
X axis setting | 1 | Absolute Z‘;'Sz? End | Single | 100000 0 0 1 5000 100 cw
Change the operation speed with 1000
2) Program
(1) XGK
4{7”’? [ =m0 1 0 nooow ||
POOOOD 01000 D0BOOD.I or " 0 |
J{uulm UD]I'DID'D nuuﬁfulu.u nuuﬁ{u}m T i |
POOOCZ  UDI.ODLO  DOOOOO.0  DOOOGD, 1
: I} 1/} 171 [ [ 0 i
POOOOF  UD1.00.0  DOOOO.0  DOOOOD.1 000000, C
— | {1 y /1 L: iJ [ s 1 0 o ||
0000000
END
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(2) XGlI
Parameter Description Setting
BASE Base No. for APM Installation 0
SLOT Slot No. for APM Installation 1
X APM Axis to execute function block 0 (X axis)

ST1[0] X axis signal in operation -

ST1[1] X axis error state signal -

ST2[4] X axis Acc. Signal in operation -

ST2[5] X axis Constat speed signal in -

operation
X_CLR X axis error reset execution No.0 bit of No.0 Slot Input Module(%1X0.0.0)
X_FLT X axis floating origin setting execution | No.1 bit of No.0 Slot Input Module(%1X0.0.1)
X_IST X axis indirect start execution No.2 bit of No.0 Slot Input Module(%1X0.0.2)
X_SOR X axis speed override execution No.15 bit of No.0 Slot Input Module(%1X0.0.15)
SOR_SPD | Speed override value 1000 in the example
o |N3T43
T} RQEM’%PUDNE SRO_DONE
1M3T49
REEM’EDPUUNE CRO_DONE BASE BASE  STATL SRO_ITAT
BASE BASE STAT| CRO_STAT sLat SLOT  ST1 STl
sLoT SLOT  ERR ¥_ERR X IS ST2 sT2
¥ aX1S  Ch 5_CA 313 STa
cv H_CY 5T4 5T4
STEP K_STEP 319 5Th
MCO ¥_Mco STB STh
- 317 517
20%0.0.0 ST ”#ASTSU
I '}' | REE 'PHSUTNE RST_DOME
H_CLR
3%0.041 STI0] ST ”:NSTFm
—}JF'L}T' 17k 17t Wil rrooe me lese sl o
- INST27
ﬁm'g sn/[uw/[;]i " We| 1sroone BASE  {BASE STATL FLT_STAT sLoT {sLar
X,\gT - -
BASE BASE STAT| |3T_STAT sLor SLaT X AXIS
sar - JsLor PR INHOFF {1
OFF
X AKIS -

IST_STEP {STER

IHET36

magE s s s 0 one
%.s0R
$12(5]
BASE  JBASE STWTL SORSTAT
soT JsLor
v Jaus
SIR_SPD {30R.
i
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10.2.17 Position

1) Description
(1) The used Device

Override

Device Description
P00000 X axis error reset, output disabled release
switch
P00001 X axis Floating origin setting switch
P00002 X axis Indirect Start switch
PO0O00OF X axis position override switch
U01.00.0 X axis command receive signal
D00000.0 X axis signal in operation
D00000.1 X axis error state signal
D00000.D X axis signal in constant speed
D00100 ~ D00101 | Position override setting value (120000 pulse)
D00000 ~ D00022 | X axis operation state information

(2) Operation Sequence
P0O0001(Floating origin) switch ON,OFF = P00002(Indirect Start) switch ON,OFF = PO00OF(position
override) switch ON,OFF

(3) Operation data setting

Items of Step . Control | Operation | Operation Gggl . Clrcglar Acc./ Operation D_weII . Clrcula_r
- o Coordinate method | patter method position | interpolation aux. | M code dec. no speed time [interpolation
position data ) [pulse] point[pulse] | [plsis] [ms] direction
Positio
X axis setting 1 Absolute | ncontr End Single 100000 0 0 1 5000 100 CW
ol
| Change the goal position with 120000 during
operation.
2) Program
(1) XGK
- 0 1 0 Dogooo ||
Puuuluu um}‘ulu.u DUE!UUE.] o | 0 !
PDDDIDI IJDI} . DID .0 DDDE/DE .0 DDDI?/DID. 1 FLT 1 1 L
4Pu|uuluz um}‘ulu.u DEIEBEI}D.EI DDE;EJEIEI.I 15T | 0 !
PDDDIDF IJDI}‘DID.D DDDIDDE.D DDDI?/DID.I DDD}DDID‘D PO, | 1 000100 L
END
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(2) XGlI
Parameter Description Setting
BASE Base No. for APM Installation 0
SLOT Slot No. for APM Installation 1
X APM Axis to execute function block 0 (X axis)
ST1[0] X axis signal in operation -
ST1[1] X axis error state signal -
ST2[5] X axis constant speed signal in -
operation
X CLR X axis error reset execution No.0 bit of No.0 Slot Input Module(%1X0.0.0)
X_FLT X axis floating origin setting | No.1 bit of No.0O Slot Input Module(%I1X0.0.1)
execution
X_IST X axis indirect start execution No.2 bit of No.0 Slot Input Module(%1X0.0.2)
X_POR X axis positin override execution No.15 bit of No.0 Slot Input Module(%IX0.0.15)
POR_ADDR | Position override value 120000 in the example
o |NST72
T | RQEM’%PEDNE SRO_DONE
1MSTE3
REEM’EDPUDNE CRO_DONE BASE BASE  STATL SRO_ITAT
BASE BASE STATL CRO_STAT sLat SLOT  ST1 STl
sLoT SLOT  ERR ¥_ERR X IS ST2 sT2
¥ aX1S  Ch 5_CA 313 STa
cv H_CY 5T4 5T4
STEP K_STEP 319 5Th
MCO ¥_Mco STB STh
- 317 517
20%0.0.0 ST o
' | i REEM'PHSUTNE RST_DOME
H_CLR
3%0.041 STI0] ST ‘NaTII:DS
4X‘F‘L}Tl 1/ 1/ i FLT_DOKE BASE  {BASE STATL RST_STAT
- INST36
ﬁm'g sn/[uw/[;]i " We| 1sroone BASE  {BASE STATL FLT_STAT sLoT {sLar
Wi - )
BASE BASE STAT| |3T_STAT sLor SLaT X AXIS
sar - JsLor PR INHOFF {1
FF
X AKIS
IST_STEP {3TEP
#1¥0.0.15 STIO STI[] 3125 b
T ] [;] ;/[;] | [; ! RQEM’PE%E POR_DOHE
%_PIR
BASE  JBASE STATL POR_STAT
sL0T SLOT
i AalS
POR_ADOR  {POR_
ADOR
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10.2.18 Position Assigned Speed Override

1) Description
(1) The used Device

Device Description
P00000 X axis error reset, output disabled release switch
P00001 X axis Floating origin setting switch
P00002 X axis Indirect Start switch
POO00OF X axis position assigned speed override switch
U01.00.0 X axis command receive signal
D00000.0 X axis signal in operation
D00000.1 X axis error state signal
DO0000.D X axis signal in constant speed
D00100 ~ D00101 Position setting value (50000 pulse)
D00102 ~ D00103 Speed setting value (10000 pps)
D00000 ~ D00022 X axis operation state information

(2) Operation Sequence

P0O001(Floating origin) switch ON,OFF = P0002(Indirect Start) switch ON,OFF = POOOF(Position assigned

speed override) switch ON,OFF

(3) Operation data setting

Items of Step . Control | Operation| Operation qul . Clrcqlar Acc./ Operation D.W€" . Clrcular
N o Coordinate method | patterm | method position | interpolation aux. | M code dec. no speed time [interpolation
position data ) [pulse] point[pulse] | [plsis] [ms] direction
X axis setting | 1 | Absolute Z‘;i't“rg? End | Single | 100000 0 0 1 | 5000 | 100 cw
A T
Change the operation speed with 10000
2)p Change the goal position with 50000 during operation.
rogram
(1) XGK
I [0 i T mwon ||
POODD W00 D0000D.1 T : i |
FOOOO1 ugr.o0.0 0000000 0000001
: 1} 1/} 1/} [ Ao i |l
| R w0 oomgno oo bl i 0 |
PUUUEF uml.ulu.u Duu}uuluu DEIEBEIIEI.W IJEIE!EIDIEI.IJ ra0 1 0 ot oo ||
END
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(2) XGlI
Parameter Description Setting
BASE Base No. for APM Installation 0
SLOT Slot No. for APM Installation 1
X APM Axis to execute function block 0 (X axis)
ST1[0] X axis signal in operation -
ST1[1] X axis error state signal -
ST2[5] X axis constant speed signal in -
operation
X CLR X axis error reset execution No0.0 bit of No.0 Slot Input Module(%1X0.0.0)
X_FLT X axis floating origin setting execution No.1 bit of No.0 Slot Input Module(%1X0.0.1)
X_IST X axis indirect start execution No.2 bit of No.0 Slot Input Module(%1X0.0.2)
X_PSO X axis positioning speed override No.15 bit of No.0 Slot Input Module(%I1X0.0.15)
execution
PSO_SPD | Positioning speed override speed value | 10000 in the example
PSO_ADDR | Positioning speed override position 50000 in the example
value
o INSTI26
T} REEM'%PAJNE 3RO_DONE
INSTI26
REEM'EDPAJNE CRO_DONE BASE BASE STATE SRO_STAT
E&SE BASE STATL CRO_STAT sLar SLOT  STH 5Tl
sLar SLOT  ERR ¥_ERR ks AXIS ST2 sT2
¥ {15 Ch H_CA 513 ST3
v LRy 314 5T4
STEP H_STEP 318 STh
MCO ¥_Mco ST6 STR
- 317 5T
20%0.0.0 ST e
' | 1 REEM'PHSUTNE RST_DOME
H_CLR
20%0.01 ST 3TN ‘NaTII:DS
—X{F'L}T' 1/ 1/} REE 'HIDTNE FLT_DOME BASE BASE STATE RST_STAT
- IHT110
ﬁn.n.z Snlu“f]i ol Wile| 1s7_oone BASE  JBASE STATL FLT_STAT sLoT {sLor
X_\gT “ 4 - -
B&SE BASE STATL IST_STAT sLoT sLaT X AxIS
sLar sLOT ¥ ARIS INH_OFF  {1MH_
OFF
X 1S
IST_STEP {3TEP
#1¥0.0.15 STIO STI[] 3125 i
° 17 P P REEP-ThE | pso_none
%.psD
BASE  JBASE STATL PSO_STAT
sL0T SLOT
i AalS
PS0_ADOR  {PS0_
ADOR
PSO_SPD {PSOC
3P0
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10.2.19 Operation Step No. Change by Continuous Operation

1) Description

(1) The used Device

Device Description
P00000 X axis error reset, output disabled release switch
P00001 X axis Floating origin setting switch
P00002 X axis Start switch
POOOOF X axis operation step no. change by continuous
operation switch
U01.00.0 X axis command receive signal
D00000.0 X axis signal in operation
D00000.1 X axis error state signal
DO0O000.D X axis start signal
D00008 X axis signal in constant speed
D00000 ~ D00022 | X axis operation state information

(2) Operation Sequence
P00001(Floating origin) switch ON,OFF = P00002(Start) switch ON,OFF = POO0OOF(Operation step

no.change by Continuous operation) switch ON,OFF

(3) Operation data setting

Items of Step . Controlf Operation| Operatior G(.).al . C|rcqlar Acc./ Operation D.W€" . Clrcular
- o Coordinate method pattern | method position | interpolation aux. | M code dec. no speed | time |interpolation
position data ) P [pulse] point[pulse] | [plsts] [ms] direction
Positio Continuo
1 Absolute | ncontr us Single | 100000 0 0 1 500 100 Ccw
ol
Positio Continuo
X axis setting | 2 | Absolute | ncontr Us Single | 200000 0 0 1 1500 100 cw
ol
Positio
3 Absolute | ncontr End Single 0 0 0 1 2000 100 Ccw
ol
2) Program
(1) XGK
—TUNI [ sAn 1 0 ooooo ||
PDDDIDD LIDII.DID.D DDDIDDID.I | LR 1 1 1 L
Puuulm UU]I'UIU'U DUE!E/IQIEI.U DUE!U/U}D‘] [ a1 | !
PO000Z Uot.oo.0  DOOOOO.O  DOOOOO. 1
I I} 1/} 171 [ [ 0 (!
POOOOF . U01.00.0  DO000D.O  DODOOD.1  DOOOOO.D
e T e e eyl [ ! o |
END
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(2) XGlI
Parameter Description Setting
BASE Base No. for APM Installation 0
SLOT Slot No. for APM Installation 1
X APM Axis to execute function block 0 (X axis)
ST1[0] X axis signal in operation -
ST1[1] X axis error state signal -
ST2[5] X axis constant speed signal in -
operation
X _CLR X axis error reset execution No.0 bit of No.0 Slot Input Module(%1X0.0.0)
X_FLT X axis floating orign setting execution | No.1 bit of No.0 Slot Input Module(%1X0.0.1)
X_IST X axis indirect start execution No.2 bit of No.0 Slot Input Module(%1X0.0.2)
X_NMV X axis continuous  operation | No.15 bit of No.0 Slot Input Module(%IX0.0.15)
execution
X_STEP | X axis operation step No. -
o IM3T131
I E-Hhe] s ome
IN5T132
REEM’EDPUDNE CRO_DOKE BASE BASE STATL SRO_STAT
BASE BASE STATL CRO_STAT ST SLOT STH 5T
sLar SLOT  ERR %_ERR ks A5 ST 372
ks XI5 CA #_Ch 513 573
cv 5oy ST 574
STEP ¥_STEP 515 3T
MCO K_MCD 5T6 316
- 317 3T
#1¥0.0.0 ST iy
— ‘} . | [|] RQEM’%SDLE RST_DONE
¥_CLR
E1%0.0.1 ST1[0] STI[1] INﬁTIE'ZH
4X¢FL;T 1/} 1/} REE e FLT_OOKE BASE  {BASE STATL RST_STAT
- IHST130
I () ST [l IST_DONE BASE  {BASE STATL FLT_STAT ST {sLoT
] i g
E&SE BASE STATE |ST_STAT SLaT SLOT i RS
ST JsT v s INH_OFF {INE
UFF
X 1S -
IST_STEP  4STEP
21¥0.0.18
]
STI[0) T[] 5T2[5] INaTWSE
¥_STEP [ —4 — REE ’%\{#E HHY_OONE
1 BASE BASE STATL  HMY_STAT
SL0T - 45LOT
i3 A
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10.2.20 Skip Operation

1) Description
(1) The used Device

Device Description

P00000 X axis error reset, output disabled release switch

P00001 X axis homing switch

P00002 X axis Start switch

POO0OOF X axis Skip operation switch
U01.00.0 X axis command receive signal
D00000.0 X axis signal in operation
D00000.1 X axis error state signal

DO0000.D X axis start signal
D00008 X axis signal in constant speed
D00000 ~ D00022 | X axis operation state information

(2) Operation Sequence

P00001(Homing) switch ON,OFF = P00002(Start) switch ON,OFF = POO000F(Skip operation) switch

ON,OFF
(3) Operation data setting
Items of Step . Control | Operation | Operation G(.)?I . Cucglar Acc./ Operation Qwell . C|rcular
- o Coordinate method attern | method position | interpolation aux. | M code dec. no speed time | interpolation
position data ' P [pulse] point[pulse] | [plsts] [ms] direction
1 | Absolute | 705N Goon | single | 10000 0 0 1 500 100 cw
control
X axis setting | 2 | Absolute F;‘;'g‘;? Goon | Single | 20000 0 0 1 1500 | 100 cw
3 | Absolute | 70N £ng | single | 30000 0 0 1 2000 | 100 cw
control
2) Program
(1) XGK
4(”'? SRD ] 0 noooo_ ||
POO0 01000 DAONOD. 1 o i i |
J'uulm um}‘ulu.u Duuln/u}u.u nuug}nlu.l i i |
PODOOZ  UOI00.0  00OOOD.D  0OODOD.
— { .t 1.} 157 1 i i L
_PD|DDDF B i uum:m nuuiuuiu.u nuu{efuiu.l Duuiuu}u‘n T i |
EHD
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(2) XGlI
Parameter Description Setting
BASE Base No. for APM Installation 0
SLOT Slot No. for APM Installation 1
X APM Axis to execute function block 0 (X axis)
ST1[0] X axis signal in operation -
ST1[1] X axis error state signal -
ST2[5] X axis constant speed signal in -
operation
X _CLR X axis error reset execution No.0 bit of No.0 Slot Input Module(%1X0.0.0)
X_FLT X axis floating origin setting No.1 bit of No.0 Slot Input Module(%1X0.0.1)
execution
X_IST X axis indirect start execution No.2 bit of No.0 Slot Input Module(%1X0.0.2)
X_SKP X axis skip operation execution No.15 bit of No.0 Slot Input Module(%1X0.0.15)
X_STEP | X axis current operation step No. -
o INST138
L1 T W0e | spo_ome
IN5T139
REEM’%E CRO_DOKE BASE BASE STATL SRO_STAT
BASE BASE STATF CROLSTAT sLar SLaT ST ST
sLar SLOT  ERR ¥_ERR X AxlS ST 872
H #X15  CA 5_Ch 313 573
oV KoV 514 874
STEP K_STEP 315 579
MCD X_MCD 316 5T6
- 517 517
2000 STI[] i |
— ‘I ' ] [I] RQEM’PEHJE RST_DONE
X_CLR
EI¥0.0.1 STI[0] ST11] \NﬁTIdZ
4x'udla 1/ A1 W The ORG_DONE BASE  {BASE STATL RST_STAT
B IHST137
nmiz s T TRl rsrome BASE  {BASE STATL (ORG_STAT st faLom
] i E
BA&SE BASE STATE |ST_STAT sLar SLoT ks AhalS
sur - JsLot PR INOFF I
UFF
H BE1S -
IST_STEP {STEP
21¥0.0.15
L
3TI[0] T[] ST2[5] INaTMS
¥_STEP 7 [ T SKP_DONE
1 BASE BASE STAT| SKP_3TAT
sLoT SL0T
ks ARIS

10-39




Chapter 10 Program

10.2.21 Operation Step Change during Repeat Operation

1) Description
(1) The used Device

Device Description
P00000 X axis error reset, output disabled release switch
P00001 X axis homing switch
P00002 X axis Start switch
POOOOF X axis operation step no. change during repeat
operation switch

U01.00.0 X axis command receive signal

D00000.0 X axis signal in operation

D00000.1 X axis error state signal

D00000 ~ D00022 | X axis operation state information

(2) Operation Sequence
P0O0001(Homing) switch ON,OFF = P00002(Start) switch ON,OFF = POOOOF(Operation step no. change
during repeat operation) switch ON,OFF = P00002(Start) switch ON,OFF

(3) Operation data setting

Items of Step . Control [Operation|Operation G(.)E.il . C|rct_1|ar Acc./ Operatio D.W€" . Clrcula_r
B o Coordinate method | pattern | method position | interpolation aux. | M code dec. no nspeed time |interpolation
position data ) P [pulse] point[pulse] | [pls/s] [ms] direction
1| Absolute | PO Goon | single | 10000 0 0 1 500 100 cw
control
2 | Absolute | POSTON 1 Eng | Repeat 0 0 0 1 1000 | 100 cw
X axis control
settin iti .
g 10 | Absolute | 2SN Goon | single | 15000 0 0 1 1000 | 100 cw
control
11 | Absolute | "°SON Eng | Repeat 0 0 0 1 2000 | 100 cw
control
2) Program
(1) XGK
1
I [ s 1 0 Doogon ]|
(G ST SO L ) [ on | 0 !
POOO01 U .on.o 0oooon. o ponooo . 1
[ 1} 1/} 171 B 1 i
R S [ | 0 |
PDDDIDF LIDII . DID .0 DDDID/DID. 1 | RS 1 i I L
END
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(2) XGlI
Parameter Description Setting
BASE Base No. for APM Installation 0
SLOT Slot No. for APM Installation 1
X APM Axis to execute function block 0 (X axis)
ST1[0] X axis signal in operation -
ST1[1] X axis error state signal -
X CLR X axis error reset execution No0.0 bit of No.0 Slot Input Module(%1X0.0.0)
X_FLT X axis floating origin setting execution | No.1 hit of No.0 Slot Input Module(%1X0.0.1)
X_IST X axis indirect start execution No.2 bit of No.0 Slot Input Module(%1X0.0.2)
X_SRS X axis repeat operation step change | No.15 bit of No.0 Slot Input Module(%1X0.0.15)
execution
SRS STEP | Repeat operation step to change 10 in the example
o IM3T145
T} REEM’%PUDNE SRO_DONE
IHST146
REEM’EDPUUNE CRO_DONE BASE BASE  STATL SRO_ITAT
BASE BASE STAT| CRO_STAT sLat SLOT  ST1 STl
sLoT SLOT  ERR ¥_ERR X IS ST2 sT2
¥ aX1S  Ch 5_CA 313 STa
cv H_CY 5T4 5T4
STEP K_STEP 319 5Th
MCo ¥_Mco ST6 STh
- 317 517
20%0.0.0 ST e
' | [:] REEM'PHSUTNE RST_DOME
H_CLR
3%0.041 STI0] ST \NaTIdE
; D‘#‘{E‘ 1/ 1/ REE e ORG_DONE BASE  {BASE STATL RST_STAT
- IH5T144
iﬁ'” sn/[uw/[;]i " We| 1sroone BASE  {BASE STATL (ORG_STAT sLoT {sLar
Wi - -
BASE BASE STATL |ST_STAT sLar SLaT X AXIS
sar - JsLor PR INHOFF {1
FF
¥ 1S -
IST_STEP {3TEP
#1¥0.0.15 ST égaT%%gN
4}({_3 i —/ Fi Ef SRS_DONE
BASE  JBASE STAT| SRS_STaT
sLot sLOT
X LR
SR3_STEP {3TEP
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10.2.22 Current Position Change

1) Description

(1) The used Device

Device Description
P0O0000 X axis error reset, output disabled release
switch
P00001 X axis homing switch
P00002 X axis Start switch
POOOOF X axis current position change switch
U01.00.0 X axis command receive signal
D00000.0 X axis signal in operation
D00000.1 X axis error state signal
D00100 ~ D00101 | Current position preset setting value (3000)
D00000 ~ D00022 | X axis operation state information

(2) Operation Sequence
P00001(Homing) switch ON,OFF = PO0000F(current position change) switch ON,OFF = P00002(Start)
switch ON,OFF

(3) Operation data setting

ltems of Step ) Control |Operation |Operatior| qul ) Clrcglar Acc./ Operatio D.W€” ) Clrcular
- o Coordinate method | pattern | method position | interpolation aux. | M code dec. no nspeed time  |interpolation
position data ) P [pulse] point[pulse] | [plsis] [ms] direction
Positio
X axis setting | 1 | Absolute | ncontr End Single | 10000 0 0 1 500 100 CwW
ol
2) Program
(1) XGK
_an? [ s | 0 000000 ||
4»20'00!00 um}‘ulu.u DDDIDDE.I [CE | 0 ]
Puan}m um}‘ulu.u DDDID/DE'U nuulu/nlu.l [ ong 1 [
4»20'00!02 um}‘ulu.u Duu&u}u.u Dmlefﬂlu'] [ st | 0 [
_PU'DEIIEIF UUI}‘DIU'D DEIE!U/EI}D.EI uut!u/ulu.l [ rrs i 0 oo ||
END

10-42




Chapter 10 Program

(2) XGlI
Parameter Description Setting
BASE Base No. for APM Installation 0
SLOT Slot No. for APM Installation 1
X APM Axis to execute function block 0 (X axis)
ST1[0] X axis signal in operation -
ST1[1] X axis error state signal -
X _CLR X axis error reset execution No.0 bit of No.0 Slot Input Module(%1X0.0.0)
X_FLT X axis floating origin setting No.1 bit of No.0 Slot Input Module(%I1X0.0.1)
execution
X_IST X axis indirect start execution No.2 bit of No.0 Slot Input Module(%1X0.0.2)
X_PRS X axis current position change No.15 bit of No.0 Slot Input Module(%!X0.0.15)
execution
PRS_ADDR | Current position value to change 3000 in the example
o IM3T151
T | REEM’%PUDNE SRO_DOME
IHST152
REEM’EDPEUNE CRO_DONE BASE BASE  STATL SRO_ITAT
BASE BASE STAT| CRO_STAT sLat SLOT  ST1 STl
sLoT SLOT  ERR ¥_ERR X IS ST2 sT2
¥ aX1S  Ch 5_CA 313 STa
cv H_CY 5T4 5T4
STEP K_STEP 319 5Th
MCo ¥_Mco ST6 STh
- 317 517
20%0.0.0 ST ke
' | [:] REE ke RST_DOME
H_CLR
3%0.041 STI0] ST \NaTIEd
; D‘#‘{E‘ 1/ 1/ REE e ORG_DONE BASE  {BASE STATL RST_STAT
- IHST150
iﬁ'” Smu“f]f " We| 1sroone BASE  {BASE STATL (ORG_STAT sLoT {sLar
P “ - -
BASE BASE STATL |ST_STAT sLar SLaT X AXIS
ST JsT ¥ fans INH_OFF M
FF
¥ 1S

210,015 STI[O]

IST_STEP {STER

IHST156

Mgy ﬁ—' L AR L M g
H_PHS

BA4SE BASE STATL PRS_STAT
sLar SLO0T
X 1S

PRS_AD0R  {PRS_
ADDR
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10.2.23 Speed Teaching

1) Description
(1) Used Device

Device Description
P0O0000 X axis error reset, output disabled release
switch
P00001 X axis homing switch
P00002 X axis start switch
POO0OF X axis speed teaching switch
U01.00.0 X axis command receive signal
D00000.0 X axis signal in operation
D00000.1 X axis error state signal
D00100 ~ D00101 | X axis start signal
D00000 ~ D00022 | X axis operatin state information

(2) Operation Sequence

P00001(Homing) switch ON,OFF = PO00O0F(speed teaching) switch ON,OFF = P00002(Start) switch

ON,OFF
(3) Operation Data Setting
Items of Step | Coordina | Control | Operation | Operation Gc.’?' . C|rcglar Acc./ STECL Qwell . Clrcular
- o te method attern method position | interpolation aux. | M code dec. no speed time | interpolation
position data ) P [pulse] | Point [pulse] | [plsis] [ms] direction
X axis setting | 1 | Absolute F;gf]'ﬂg? End Single | 10000 0 0 1 0 100 cw

2) Program

(1) XGK
!

- T I 0 Dogooo ||
PEIDEIIEID um}‘ulu.u DUE!UUE.] [ i i |
POOODT U000 DOOOOO.O OOonnn. 1

— { .t 1} RA 1 i L

jl'uuluz um}‘ulu.u Du%gtl?.u DDE;EJEIEI.I S i i il
PODOOF  UI,00.0 DOOOOO.O O0onnn. 1

I I ¥1 yT [ TEM I 0 000100 I 0 -
END
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(2) XGlI
Parameter Description Setting
BASE Base No. for APM Installation 0
SLOT Slot No. for APM Installation 1
X APM Axis to execute function block 0 (X axis)
ST1[0] X axis signal in operation -
ST1[1] X axis error state signal -
X CLR X axis error reset execution No0.0 bit of No.0 Slot Input Module(%1X0.0.0)
X_FLT X axis floating origin setting execution | No.1 bit of No.0 Slot Input Module(%IX0.0.1)
X_IST X axis indirect start execution No.2 bit of No.0 Slot Input Module(%1X0.0.2)
X_TEA X axis speed teaching execution No.15 bit of No.0 Slot Input Module(%1X0.0.15)
TEA_STEP | Teaching Step No. 1 in the example
ROM_RAM | Teaching method 0: RAM teaching 1: ROM teaching
POS_SPD | Teaching item 0: position 1: speed(1 in the example)
TEA_VAL | Teaching value 3000 in the example
o INSTI58
T} REEM'%PAJNE 3RO_DONE
INSTI59
REEM'EDPAJNE CRO_DONE BASE BASE  STATL SRO_STAT
E&SE BASE  STAT| CRO_STAT sLar SLOT  STH 5Tl
sLar SLOT  ERR ¥_ERR ks XIS 5T2 812
¥ 4I5S CA H_CA 513 573
cv ALY 5T4 ST4
STEP K_STEP 319 5Th
HCO ¥_Mco ST6 5T6
- 317 517
20%0.0.0 ST e
' | [:] REEM'PHSUTNE RST_DOME
H_CLR
3%0.041 STI0] ST \NaTIEI
p D‘ﬁ‘ﬁl 171 171 REE ’QJPEENE (RG_DONE BASE BASE  STATL RIT_ITAT
- IHSTIET
iﬁ'” Smu“f]f " We| 1sr_oone BASE  {BASE STATL (ORG_STAT sLoT {sear
. 4 - :
BASE BASE STAT| |ST_STAT sLor sLaT X AxIS
sLar sLOT ¥ AXIS INH_OFF  qINH_
FF
X AK1S -
IST_STEP  {STEP
INST163
#1¥0.0.15 STI0] ST REEM’%E TR
—AT Hn 1/ |
BASE  JBASE STAT| TEASTAT
sLot sLOT
X AK1S
TEA_STEP {3TER
RAM_ROM  {RAM_
ROM
POS_SPD qPOS_
SPO
TE&_WAL {TEA_
VL
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10.2.24 Position Teaching

1) Description
(1) Used Device

Device Description
P0O0000 X axis error reset, output disabled release
switch
P00001 X axis homing switch
P00002 X axis Start switch
POOOOF X axis position teaching switch
U01.00.0 X axis command receive signal
D00000.0 X axis signal in operation
D00000.1 X axis error state signal
D00100 ~ D00101 | X axis position teaching data(5000)
MO0000 ~ M0003 X axis operatin state information

(2) Operation Sequence

P00001(Homing) switch ON,OFF = POO000F(Position Teaching) switch ON,OFF = P00002(Start) switch

ON,OFF
(3) Operation Data Setting
Items of Step . Control | Operation | Operation Gc_)gl . Clrcglar Acc./ Operatior D.WE" . Clrcular
- o Coordinate method attern method position | interpolation aux. | M code dec. no speed | time [interpolation
position data ) P [pulse] point[pulse] 7| Iplsfs] | [ms] | direction
X axis setting | 1 | Absolute F::?)?\lt“rg? End Single 0 0 0 1 500 | 100 cw
2) Program
(1) XGK
—TUNI [ sAn 1 0 ooooo ||
_pm{nnlnn uml.nln.n nnnlnnln.l T i i |l
_PD‘EIEIIEH UU]I'UIU'U IJEIE!U/DIEI.EI DUE!U/UE‘] [ s i |
PONINZ  UDT.ON.O DOAOA.G DOOROD.1
I I} 1/} 171 [ [ 0 (!
| Pioo¥  U0T.0.0 D00 Dogop.d TEK | 0 o00100 | 0 0
END
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(2) XGlI
Parameter Description Setting
BASE Base No. for APM Installation 0
SLOT Slot No. for APM Installation 1
X APM Axis to execute function block 0 (X axis)
ST1[0] X axis signal in operation -
ST1[1] X axis error state signal -
X CLR X axis error reset execution No0.0 bit of No.0 Slot Input Module(%1X0.0.0)
X_FLT X axis floating origin setting execution | No.1 bit of No.0 Slot Input Module(%IX0.0.1)
X_IST X axis indirect start execution No.2 bit of No.0 Slot Input Module(%1X0.0.2)
X_TEA X axis speed teaching execution No.15 bit of No.0 Slot Input Module(%1X0.0.15)
TEA_STEP | Teaching Step No. 1 in the example
ROM_RAM | Teaching method 0: RAM teaching 1: ROM teaching
POS_SPD | Teaching item 0: position 1: speed(0 in the example)
TEA_VAL | Teaching value 5000 in the example
o INSTI58
T} REEM'%PAJNE 3RO_DONE
INSTI59
REEM'EDPAJNE CRO_DONE BASE BASE  STATL SRO_STAT
E&SE BASE  STAT| CRO_STAT sLar SLOT  STH 5Tl
sLar SLOT  ERR ¥_ERR ks XIS 5T2 812
¥ 4I5S CA H_CA 513 573
cv ALY 5T4 ST4
STEP K_STEP 319 5Th
HCO ¥_Mco ST6 5T6
- 317 517
20%0.0.0 ST e
' | [:] REEM'PHSUTNE RST_DOME
H_CLR
3%0.041 STI0] ST \NaTIEI
p D‘ﬁ‘ﬁl 171 171 REE ’QJPEENE (RG_DONE BASE BASE  STATL RIT_ITAT
- IHSTIET
iﬁ'” Smu“f]f " We| 1sr_oone BASE  {BASE STATL (ORG_STAT sLoT {sear
. 4 - :
BASE BASE STAT| |ST_STAT sLor sLaT X AxIS
sLar sLOT ¥ AXIS INH_OFF  qINH_
FF
X AK1S -
IST_STEP  {STEP
INST163
#1¥0.0.15 STI0] ST REEM’%E TR
—AT Hn 1/ |
BASE  JBASE STAT| TEASTAT
sLot sLOT
X AK1S
TEA_STEP {3TER
RAM_ROM  {RAM_
ROM
POS_SPD qPOS_
SPO
TE&_WAL {TEA_
VL
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10.2.25 Parameter Change

1) Description
(1) Used Device

Device Description
P0O0000 X axis error reset, output disabled release
switch
P00001 X axis homing switch
P00002 X axis Start switch
POO00OE X axis Parameter teaching switch (speed limit
value)
POOOOF X axis Parameter teaching switch (acc./dec.
time 1)
U01.00.0 X axis command receive signal
D00000.0 X axis signal in operation
D00000.1 X axis error state signal
MOO00D X axis signal in constant speed
D00004 X axis current operation step no.
D00100 ~ D00101 | X axis speed limit value setting data (200000)
D00102 ~ D00103 | X axis acc./dec. time 1 setting data (100)
D00000 ~ D00022 | X axis operation state information

(2) Operation Sequence
P0O0001(Homing) switch ON,OFF = POOOOE(Speed limit value change) switch ON,OFF = POO0OF
(Acc./Dec.time 1 change) switch ON,OFF = P00002(Start) switch ON,OFF

(3) Operation Data Setting

ltems of Step . Control | Operatio| Operatior| G(.)é.il . Clrcglar Acc./ Operation D.W€” . C|rcu|a_r
- o Coordinate method | pattern| method position | interpolation aux. | M code dec. no speed time | interpolation
position data ) [pulse] Point [pulse] 7 [plsis] [ms] direction
X axis setting | 1 | Absolute Pczsr‘]'t“rg? End | Single | 10000 0 0 1 1000 | 100 cw
(4) Basic Parameter Setting
Parameter Setting value
Speed limit value 200000
Acc./Dec. time 1 100
2) Program
(1) XGK
o
I [ s 1 0 Doogon ]|
_PD{EIEIIEIEI UU]I'UIU'U IJUE!UDIU.I [ w i i |l
POOOOT UDT.O0.O DOOOOO.0  DOOAD, 1
[ 1} 1/} 171 B 1 i
_PD{EIEIIEIZ UU]I'UIU'U DUE!U/DIU'U uuc!u/u}m [ st : i |
POOOOE  UDT.O0.0 DOOOOO.0  0OOAD, 1
— ¥ {} 1/} 1./t [ Tep 1 0 000100 ]
4PD{DDIDF UD]I'DID'D nuuﬁfulu.u nuug{u}m [ i § S 5l
END
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(2) XGlI
Parameter Description Setting
BASE Base No. for APM Installation 0
SLOT Slot No. for APM Installation 1
X APM Axis to execute function block 0 (X axis)
ST1[0] X axis signal in operation -
ST1[1] X axis error state signal -
X _CLR X axis error reset execution No.0 bit of No.0 Slot Input Module(%1X0.0.0)
X_FLT X axis floating origin setting execution | No.1 bit of No.0 Slot Input Module(%I1X0.0.1)
X_IST X axis indirect start execution No.2 bit of No.0 Slot Input Module(%1X0.0.2)
X_SBP_1 | X axis basic parameter teaching | No.14 bit of No.0 Slot Input Module(%I1X0.0.14)
execution
X_SBP_2 | X axis basic parameter teaching | No.15 bit of No.0 Slot Input Module(%IX0.0.15)
execution
BP_NO1 | Basic parameter No.1 to change 1 in the example(speed limit)
BP_VAL1 | Basic parameter value 1 to change 200000 in the example
BP_NO2 | Basic parameter No.2 to change 3in the example(acc./dec. time 1)
BP_VAL2 | Basic parameter value 2 to change 100 in the example
o [NST1?
T} REEM’%E SRO_DONE
|M5T172
REEM’%E CRO_DONE EASE BASE STATL SRO_STAT
BASE BASE STATL CRO_STAT sLat 30T 8T 3T
sLoT SLOT ERR ¥_ERR * #x1s  §T2 312
H #X15  CA ¥_CA 573 513
oy KOV 574 T4
STEP #_STEP 5T5 318
MCD ¥_MCo 516 316
- 517 317
£1%0.0.0 ST e
| F10 LN i
H_CLR
21¥0.0.1 STI[0] BT[] m;ma
i Uﬁ‘a 171 1/ REE ’%E (ORG_DONE BASE BASE STATL RST_STAT
E1%0.0.2 STI0 STI[1 Lo
x “ T' il /[)]— W e 1ST_OONE BASE  {BASE STATL ORG_STAT SLOT  {sLoT
EASE BASE STATL |ST_STAT sLat sLoT * #%15
sLot Lot * #X13 INH_OFF - INH_
OFF
) #Rs -
IST_STEP STEP
E1¥0.0.14 STIO ST1[1 i
e ] /[;] ] /[; : REEM’SEBDPNE SEP1_DOKE
3_SER_1
D015 STI[0] T[] ‘Nﬁm?
, B ‘2 W — RQE e SEP2OOME  BASE  {BASE STATL SBPI_STAT
BASE BASE STAT| SBP2_STAT sLoT sLoT
sLot sL0T * #X1S
H #X1s BP_HO1 BP N
]
BP_NO2 EPD_N EBP_VaL1 EIAJEV
BP_YaLZ qBP_V
AL
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10.2.26 M Code Release

1) Description
(1) Used Device

Device Description
P00000 X axis error reset, output disabled release
switch

P00001 X axis homing switch

P00002 X axis Start switch

PO00OF X axis M code release switch
U01.00.0 X axis command receive signal
D00000.0 X axis signal in operation
D00000.1 X axis error state signal
DO0000.3 X axis start signal

D00000 ~ D00022 | X axis operation state information

(2) Operation Sequence

P00001(Homing) switch ON,OFF = PO00002(Start) switch ON,OFF = POOOOF(M code release) switch
ON,OFF = P0O00OF(M code release) switch ON,OFF = POOOOF(M code release) switch ON,OFF

(3) Operation Data and Parameter Setting

items of Step . Control | Operation Operati qu_:ll . C|rcqlar Acc/ Operation D_weII . Clrcular
- o Coordinate method attern on position | interpolation aux. | M code dec. no speed time | interpolation
position data ) P method | [pulse] point[pulse] | [plsts] [ms] direction
1 | Absolute | 70N Goon | Single | 10000 0 1 1 1000 | 100 cw
control
X axis setting | 2 | Absolute Z‘;?tt'rgr Goon | Single | 20000 0 2 1 1500 | 100 cw
3 | Absolute |"OSMOMEng |ssingle| 0 0 3 1 2000 | 100 cw
control
(4) Extended Parameter Setting
Parameter Setting value
M code output 2: AFTER
2) Program
(1) XGK
4{7”’? I 1 nooow ||
_PD{DUIDD LIDII . DID .0 DDDIDDIU. 1 | LR 1 1 L
| oo lotono oo oot o |
POO0OZ loi.oo.0 0o0000.0 0oooao. 1
| I 1k 1/t [ s * [
POOOCF  UD1.00.0  DODOOO.3  D0OOOO, 1
— F ' I 1/ T b |
END
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(2) XGlI
Parameter Description Setting
BASE Base No. for APM Installation 0
SLOT Slot No. for APM Installation 1
X APM Axis to execute function block 0 (X axis)
ST1[0] X axis signal in operation -
ST1[1] X axis error state signal -
ST1[3] X axis M code state signal -
X _CLR X axis error reset execution No0.0 bit of No.0 Slot Input Module(%1X0.0.0)
X_FLT X axis floating origin setting No.1 bit of No.0 Slot Input Module(%1X0.0.1)
execution
X_IST X axis indirect start execution No.2 bit of No.0 Slot Input Module(%1X0.0.2)
X _MOF X axis M code release execution No.15 bit of No.0 Slot Input Module(%1X0.0.15)
o IM3T179
T | REEM’SDPUDNE SRO_DOME
IN3T180
REEM’%PUDNE CRO_DONE BASE BASE STATL SRO_STAT
BASE BASE STAT[ CRO_STAT sLar SLaT ST ST
sLot SLOT  ERR H_ERR X ALIS ST2 512
ks XI5 CA 5_Ch 313 873
cv H_CY 514 ST4
STEP X_STEP 315 518
MCD K_MCD 316 5T6
- 317 sT?
%1%0.0.0 STI[ e |
" E | [;] REEM’PDSUTNE RST_OOKE
#_CLR
INST182
k0.0 ST T[N |
o #‘45 /1 11 i EL ORE_DOME BASE  {BASE STATL RST_STAT
- [HSTI 7S
ﬁu'f—“ STHMW_ REEMJD?]TNE 13T_DONE BASE  JBASE STATL ORG_STAT sLOT  faLoT
H_IST - -
BASE BASE STAT| |ST_3TAT sLat sLaT ¥ A%1S
sLot SLOT X ALIS INH_OFF  q1HH,
OFF
X A3 -

4

i

¥0.0.15 sT1

IST_STEP  STEP

INST185

[MW/HL el We| e oo

BASE BASE STATL MOF_STAT
sLar SLO0T

X AH1S
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10.2.27 ZONE Setting

1) Description
(1) Used Device

Device Description
P0O0000 X axis error reset, output disabled release
switch

P00001 X axis homing switch

P00002 X axis Start switch

POO00E X axis ZONE output enabled
POO0OF X axis ZONE output disabled
U01.00.0 X axis command receive signal
D00000.0 X axis signal in operation
D00000.1 X axis error state signal

D00000 ~ D00022 | X axis operation state information

(2) Operation Sequence
P00001(Homing) switch ON,OFF = POO00OE(ZONE output enabled) switch ON,OFF = P00002(Start) switch
ON,OFF = P0O000OF(ZONE output disabled) switch ON,OFF = P00002(Start) switch ON,OFF

(3) Operation Data Setting

Items of Step ) Control | Operation | Operation G(.)E.il . Clrcqlar Acc./ Operation D.WE” . Clrcula_r
- o Coordinate method attern method position | interpolation aux. | M code dec. no speed time | interpolation
position data ) P [pulse] | point]pulse] | [plsis] [ms] direction
) ) Position .
X axis setting 1 Absolute control End Single 10000 0 0 1 500 100 CW
(4) Common Parameter Setting
ZONE output mode 0 : individual output
ZONEL1 axis setting 0 : X axis
ZONE2 axis setting 0 : X axis
ZONES3 axis setting 0 : X axis
ZONE1 ON start point 0pls
ZONEL1 ON end point 1000 pls
ZONEZ2 ON start point 1500 pls
ZONE2 ON end point 2500 pls
ZONE3 ON start point 3000 pls
ZONES3 ON end point 4000 pls
2) Program
(1) XGK
| SR | noooog_ ||
J'uuluu um}‘ulu.u DDDIDDE.I i i |
PODODT  UDI00.0  DODODO.D  DDDOOD.
| I} 1/t 1/} 0RG (!
J'uuluz um}‘ulu.u Duuln/u}u.u nuug}nlu.l B i |
FODDOE  UDI.00.0  000000.1
— | i 1 !
PODDOF  UO1.00.0  000000.1
— | N i/} ] !
END
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(2) XGlI
Parameter Description Setting
BASE Base No. for APM Installation 0
SLOT Slot No. for APM Installation 1
X APM Axis to execute function block 0(X%)
ST1[0] X axis signal in operation -
ST1[1] X axis error state signal -
X _CLR X axis error reset execution No0.0 bit of No.0 Slot Input Module(%1X0.0.0)
X_FLT X axis floating origin setting execution | No.1 bit of No.0 Slot Input Module(%1X0.0.1)
X_IST X axis indirect start execution No.2 bit of No.0 Slot Input Module(%1X0.0.2)
X_ZONE_E | ZONE output enabled setting No.14 bit of No.0 Slot Input Module(%1X0.0.14)
X_ZONE_D | ZONE oiutput disabled setting No.15 bit of No.0 Slot Input Module(%IX0.0.15)
X_ZONE ZONE setting execution -
INST187
_ON APM_SRO
— | REQ ~OONE R SRO_DOME
INSTISE
REEM'EDPdJNE CRD_DOME BASE BASE  STATL SRD_STAT
E&SE BASE STATL CRO_STAT Lot SLOT STH im
sLar SLOT  ERR i_ERR ks ARIS  ST2 512
b A5 CA A_CA 513 373
v v 5T4 374
STEP H_STEP L3 315
MCO K_MCD 5T6 316
- 517 317
®1¥0.0.0 STI[] égaﬂsi
_x{,c L;R I} A El RST_ODME
E1%0.0.1 ST ST mﬁﬁ
_x{mf‘{a 11 17 REE '%E ORG_OONE BASE BASE STATL RST_STAT
- IHST186
ﬂD‘D.Z STI[D|—|] SU[L REEMJD?]TNE |5T_DOME BASE BASE  STATL ORG_STAT sLar SLOT
X_\gT 4 4 - B
BASE BASE STATL IST_STAT ST sLOT S A
sLot SLOT ks AR IS IHH_OFF  { IMH_
OFF
X LR -
IST_STEP STEP
X\XD‘D“M ENMUVEENEI
% WPH_E
D018
1 IN T ZONE_EH
K_ZONED
i ZOME_EN
K_ZONE ST Chith
— /! ! RﬁLZHHEE ZOME_DOKE
EASE BASE  STATL ZOME_STAT
sLot sLOT
¥ A3
ZONE_EN  {Z0NE
_EN
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10.2.28 Point Start

1) Description
(1) Used Device

Device Description
P00000 X axis error reset, output disabled release switch
P00001 X axis homing switch

POO00E X axis point start step setting switch

POO0OOF X axis point start switch

U01.00.0 X axis command receive signal

D00000.0 X axis signal in operation

D00000.1 X axis error state signal

D00000 ~ D00022 | X axis operation state information

(2) Operation Sequence

P00001(Homing) switch ON,OFF = POOOOE(POINT Start Step Setting) Switch ON,OFF = POO0OF(POINT

Start) switch ON,OFF

(3) Operation Data Setting

ltems of Step . Control | Operation | Operation G(.)E.il . Clrcqlar Acc./ Operation Qwell lClrcuIa_r
- o Coordinate method attern method position | interpolation aux. | M code dec. no speed time | interpolation
position data ) P [pulse] Point [pulse] 7 [plsis] [ms] direction
1 | Absolute |POSHON  ppy Single | 1000 0 0 1 1000 | 20 cw
control
2 | Absolute |POSTON| png Single | 3000 0 0 1 2000 | 20 cw
control
10 | Absolute |FO"N Goon | single | 6000 0 0 1 3000 | 20 cw
control
11 | Absolute |TOUN Goon | single | 10000 0 0 1 4000 | 20 cw
control
X axis setting | 12 | Absolute F;zf]'t“rg? Goon | Single | 15000 0 0 1 5000 | 20 cw
13 | Absolute |FOSTON gpg Single | 25000 0 0 1 6000 | 20 cw
control
20 | Absolute | Posttion | Continuou i e 1 45000 0 0 2 7000 | 20 cw
control S
21 | Absolute | Position | Continuout o 1 75000 0 0 2 8000 | 20 cw
control s
22 | Absolute | POSTON| png Repeat 0 0 0 2 9000 | 20 cw
control
(4) Operation Pattern
Speed
A
Forward
gtgg: : Continuous Conoe
6kpps
5kpps
4kpps
1kBS: i Position
0 1000 3000 6000 10000 15000 25000 45000 75000
Step no.22 Step no.1 Step no.2 Step no.10 Step no.11 Step no.12 Step no.13 Step no.20 Step no.21
9kpps
Reverse End (repeat)

(R

n
POINT

Operation
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(5) Operation Step Data Setting

Device Description Setting
value
D100 Point start step data 1 1
D101 Point start step data 2 2
D102 Point start step data 3 10
D103 Point start step data 4 20
2) Program
(1) XGK
o
. [ sAD 1 i 000000
PUUUEU uml.ulu.u IJUD}UUIEH [ o ; 0 1
FOCCOI  UD1.0D.0  DOODDO.O  DO0Q0D. 1
— |} 1./} 1.} U 1 i
POIOOE ] | nonion
MOy B Doo101
Mol 1n noninz
[ 20 000103
[ pm 1 0 000100 4
POOOCF  UD1.00.0  DOOO0O.0  DO0QOD.1
— —— P/} e ‘ ¢
EHD
(2) XGlI
Parameter Description Setting
BASE Base No. for APM Installation 0
SLOT Slot No. for APM Installation 1
X APM Axis to execute function block 0 (X axis)
ST1[0] X axis signal in operation -
ST1[1] X axis error state signal -
X_CLR X axis error reset execution No.0 bit of No.0 Slot Input Module(%1X0.0.0)
X_FLT X axis floating origin setting execution | No.1 bit of No.0 Slot Input Module(%I1X0.0.1)
X_PST X axis point start execution No.15 bit of No.0 Slot Input Module(%1X0.0.15)
PST_CNT | Point start step No. 4 in the example
PST_VAL[O]: 1
PST_VAL[1]: 2
PST_VAL | Point start step data PST_VALJ[2]: 10
PST_VAL[3]: 20
In the example
o INST194
T | REEM’ E}  SRO_DONE
INST195
REEM'%E CRO_DONE BASE BASE STATE SRO_STAT
EASE BASE STATL CRO_STAT sLar SLOT  ST1 STl
sLar SLOT  ERR ¥_ERR ks XIS 5T2 812
¥ aX1S  Ch 5_CA 313 STa
cv H_CY 5T4 5T4
STEP K_STEP 318 576
MCO ¥_Mco STB STh
- 317 517
31%0.0.0 ST L
1 E ] [;] REEM’PD?]TNE RST_DOME
#_CLR
1X0.01 STI[0] STI[1] \NﬁTIHT
7‘0.&5. 1/ 1/ W The ORG_DOKE BASE  {BASE STATL RST_STAT
- IHST198
ﬁ?‘ﬂ‘m STUHLW_R M‘PIJSUTNE BASE  {BASE STAT. ORG_STAT sLoT - 4sLoT
U -
E&SE BASE  STAT Lot SLoT X ALIS
sar st PR INWOFF {1
OFF
X AKIS
PST_CHT  qPST_
CNT
PST_wAL 4PST_
VAL
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110.3 Application Program

10.3.1 Position Teaching and Speed Teaching by using HMI

1) System Config

uration

110
Word No.

. P0000

XGP- [ XGT XGl- XGF- [ XGL-
ACF2 CPU D22A | PO2A | FMEA

Push Button
Switch Servo Amp

X axis

Touch Screen

Motor

Moving body

2) Description

If you set goal position, forward rotation speed, reverse rotation speed by using a teaching command in
Touch Screen and carry out the start after homing, the Servo Motor rotates as much as speed and
position transfer data set in Touch Screen. As this uses RAM teaching mode by the program using the

position teaching and speed teaching, teaching number is not limited.

3) Used Device

Device Description
P00000 X axis error reset, output disabled release switch
P00001 X axis homing switch
P00002 Xaxis position Teaching switch
P00003 Xaxis forward rotation speed Teaching switch
P00004 Xaxis reverse rotation speed Teaching switch
POO0OF X axis start switch
U01.00.0 X axis command receive signal
D00000.0 X axis signal in operation
D00000.1 X axis error state signal
D00500 ~ D00501 | Xaxis position Teaching data
D00540 ~ D00541 | Xaxis forward rotation speed Teaching data
D00542 ~ D00543 | Xaxis reverse rotation speed Teaching data
D00000 ~ D00022 | X axis operation state information

4) Operation Sequ

P00001(Homing) switch ON,OFF = P00002(position Teaching) switch ON,OFF = P00003(forward
rotation speed Teaching) switch ON,OFF = POO000F(Start) switch ON,OFF = P00004(reverse rotation

ence

speed Teaching) switch ON,OFF = POOOOF(Start) switch ON,OFF
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5) Operation Data Setting

Items of Step . Control |OperationOperation G(.)E.il . Clrcqlar Acc./ Operation D.WE” . Clrculaf
- o Coordinate method | pattern | method position | interpolation aux. | M code dec. no speed time | interpolation
position data ) P [pulse] point[pulse] | [plsis] [ms] | direction
1 | Absolute F;‘;f]':'r‘;? End | single | 10000 0 1 50 | 20 cw
X axis setting —
2 | Absolute | 7O £y | Repeat | 0 0 1 500 20 cw
control
6) Teaching Data Setting
Contents Teaching setting | Teaching setting | Teaching setting value
(P00002) value(P00003) (P0O0004)
Teaching Step no. 1 1 2
RAM Teaching(0),ROM Teaching(1) setting 0 0 0
position Teaching(0), speed Teaching (1) setting | 0 1 1
Device D0500~D0501 D0540~D0541 D0542~D0543
> Teaching data shall be saved as the value set in Touch Screen.
7) Operation Pattern
Speed
A
Forward rotation |------------
Position
Reverse rotation
speed
On
Start command
! on :
4 !
In operation \ ¥
8) Program
(1) XGK
L [ s i i ooow ||
POMM  U0}.0n.D DOonan. | [or " 0 |
POOODT  UD1.0Q.O  DOQOOQ.O  DODDOD.T
— 1} 1} 171 | e 1 |l
| Pl U0T.0.0  DOOpD.0  Dogop.d [ TEa i 0 000500 | 0 ]
PDEIEIIEIS UU]I'UIU'U uutﬂulu.u DUE!UE}D‘] [ Tea i i T i i |
PO UDI.OOLO DOQOO.O  DODDOD.1
[ " vl ¥ [ TEM 1 0 000542 2 0 ]
PONIF  UDI.ON.O DOAOA.G DOOROD.1
— I} 1/} 1/} [ [ 0 (!
END
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(2) XGlI
Parameter Description Setting
BASE Base No. for APM Installation 0
SLOT Slot No. for APM Installation 1
X APM Axis to execute function block 0 (X axis)
ST1[0] X axis signal in operation -
ST1[1] X axis error state signal -
X CLR X axis error reset execution No.0 bit of No.0 Slot Input Module(%1X0.0.0)
X_ORG X axis homing execution No.1 bit of No.0 Slot Input Module(%1X0.0.1)

X TEA 1 X axis teaching execution 1

No.2 bit of No.0 Slot Input Module(%1X0.0.2)

X TEA 2 X axis teaching execution 2

No.3 bit of No.0 Slot Input Module(%1X0.0.3)

X_TEA_3 X axis teaching execution 3

No.4 bit of No.0 Slot Input Module(%1X0.0.4)

X_IST

X axis indirect start execution

No.15 bit of No.0 Slot Input Module(%1X0.0.15)

TEA_VAL_1 | Teaching value 1

D00500 in the XGK example

TEA VAL _2 | Teaching value 2

D00540 in the XGK example

TEA_VAL_3 | Teaching value 3

D00542 in the XGK example

B1X0.0.15

BASE BASE STATL TEA_STAT3 ST 4{SLoT

sL0T SLaT i 415
i RIS 1 STEP
2 STEP 0 RN
RO
0 AN 1 POS_
RO 3P0
1 POS_ TEs_WAL 2 qTEA_
] VAL

TE&_WAL 3 {TEA_

VAL

INST207

ST Sn TRRE s e

b “ “

BASE BASE STATE |ST_STAT

SL0T SLaT
X K15
0 STEP

" \NﬁTIBH
L1 i SRO_DONE
\N;TED[I
et CRO_DOKE BASE  {BASE STATL SRO_STAT
BASE  {BASE STATL CRO_STAT SLOT {SLOT ST sT1
30T {SLOT ERR|  X_ERR ¥ XIS ST2 312
H WIS CA ¥_CA 513 T3
oy AR ST4 T4
STEPL  X_STEP ST6 36
HCO | 3_MeD 5T6 STE
A ST7 517
2000 STI[) mﬁsz
i E | [I] REE 'PDSDFJE RST_DOHE
¥_OLR
£1%0.0.1 [a] T[T ‘”ﬁmz
_X|Ddla S 1/ REE e ORG_OOHE BASE  {BASE STATL RST_STAT
BASE  {BASE STATL (RG_STAT sLoT fseom
ST {SLOT % 1S
£1%0.0.2 1[0] TI[] INSTZM
s F Iy i TEA_DONE
4_TEA_I
INST206
£10.0.3 1001 STIN] B
e ¥ I Al El TEADONEZ ~ DASE  {BASE STATL TEA_STAT
- INST20E:
¥IH0.0.4  STI[D0] STI[1] BT,
. I El TEADONE3 ~ BASE  {BASE STATL TEASTATZ  SLOT  {sLOT

B 1S
1 STEP
0 AN
ROM
i s
PO

TEA_YAL_I {TEA_
WL

10-58




Chapter 10 Program

10.3.2 Positioning by End/Go on/Continuous Operation

1) System Configuration
System Configuration is the same as 10.3.1.

2) Used Device

Device Description
P0O0000 X axis error reset, output disabled release
switch

P00001 X axis homing switch

POO0OF X axis start switch

U01.00.0 X axis command receive signal

D00000.0 X axis signal in operation

D00000.1 X axis error state signal

D00000 ~ D00022 | X axis operation state information

3) Operation Sequence

P00001(Homing) switch ON, OFF = POOO0OF(Start) switch ON, OFF 4

4) Operation Data Setting

Items of Step . Control | Operation |Operation Gggl . Cucglar Acc./ Operation Dwell . Clrcula.r
- no Coordinate method attern method position | interpolation aux. | M code dec. no speed time | interpolation

position data ' P [pulse] point[pulse] U [plsis] [ms] | direction
1 | Relative F;zi':'rz:’ End Single | 1000 0 0 1 1000 | 20 cw
2 | Relative i‘;i'::‘;? end Single | 2000 0 0 1 2000 | 20 cw
3 | Relative Ij)?)?::?)? Goon | Single | 3000 0 0 1 3000 | 20 cw
4 | Relative F;zi'::g? Goon | Single | 4000 0 0 1 4000 | 20 cw

Xaxis setting| 5 | Relative '1‘;?'3‘;? Goon | Single | 5000 0 0 1 5000 | 20 cw
6 | Relative F;gi'ﬂg? End Single | 10000 0 0 1 6000 | 20 cw
7 | Relative i‘;i'::‘;? Continuous | Single | 20000 0 0 1 7000 | 20 cw
8 | Relative F;zi':'rz:’ Continuous | Single | 30000 0 0 1 8000 | 20 cw
9 | Relative 'Zzi'::g? End | Repeat| 0 0 0 1 9000 | 20 cw

5) Operation Pattern
Speed
A

Forward

gﬁgg: . coninuons Continuous

Bkpps Goon = :

Skpps '

4kpps | Soon 1

3kpps end Coon 1

2pps 4 g : !

1kpps - ! Posnljn

1000 3000 6000 10000 15000 25000 45000 74000

Step no.9 Step nlo.l Step nlo.Z Stepno.3 Step no.4 Step no.5 Step nloﬁ Step no.7 Stgb no.8

9kpps E : :

Reverse E E End (repeat) E

on on on on

1

StartComma
nd (POOOF,

7

The next Start command makes Step
no.“1” to act.
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I
I
H
I

6) Program
(1) XGK
O
I [ smo 1 0 000000
Pnnnlnn uml.nln.n DDDIDDID'I [ oir 1 0 1
POODDI  UD1.OD.0 DODOGO.D  COQOGD. T [ ore | [
T 1T I/I I/\
POOOOF  UD1.O0.O  DOODOO.0  DOOOOD 1 BE 1 0 0
— { | /1 1/l
END

(2) XGI
Parameter Description Setting
BASE Base No. for APM Installation 0
SLOT Slot No. for APM Installation 1
X APM Axis to execute function block 0 (X axis)
ST1[0] X axis signal in operation -
ST1[1] X axis error state signal -
X_CLR X axis error reset execution No0.0 bit of No.0 Slot Input Module(%1X0.0.0)
X_ORG X axis homing execution No.1 bit of No.0 Slot Input Module(%1X0.0.1)
X_IST X axis indirect start execution No.15 bit of No.0 Slot Input Module(%1X0.0.15)
o INST208
i - Bhe L sho_ome
|NSTZ09
REEM'EDPGUNE CRO_DOKE BASE EASE STATL SRO_STAT
B&SE BASE STATE CRO_STAT sLoT SLOT STH 3T
sLar SLOT  ERR %_FRR ¥ ARIS ST 812
X A5 CA #_CA 313 573
[ S sw
STEP ¥_STEP 518 578
MCD K_MCD 316 5T
- 317 517
1%0.0.0 ST i
= | [:] A BM'pDSuFJE RST_OOKE
K_CLR
INST211
%IXU.P.W STIIIIEI] STIW[II] EEM_
2 o /1 11 A EL DRE_DONE BASE  |BASE STATL RST_STAT
- [H3T212
ﬁ( ‘U!—HE sruuw_ REEM'h%TNE 15T_DONE BASE  JBASE STATL ORE_STAT sLoT LT
H_IST - -
BASE BASE STATL |ST_STAT sLoT sLOT ¥ A3 1S
sLoT SLaT X ARIS INH_OFF  {IKH_
OFF
X AXIS
] STER
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10.3.3 Positioning by using M Code
1) System Configuration
System Configuration is the same as 10.3.1

2) Used Device

Device Description
P0O0000 X axis error reset, output disabled release
switch

P00001 X axis homing switch
P00002 X axis M code release switch

POO0OOF X axis start switch

U01.00.0 X axis command receive signal

D00000.0 X axis signal in operation

D00000.1 X axis error state signal

D00000 ~ D00022 | X axis operation state information

3) Operation Sequence

P00001(Homing) switch ON,OFF => POO0OF(Start) switch ON,OFF => P00002(M Code release) switch
ON,OFF => PO00OOF(Start) switch ON,OFF => P00002(M Code release) switch ON,OFF => P00002(M
Code release) switch ON,OFF => P0O0OOF(Start) switch ON,OFF => P00002(M Code release) switch
ON,OFF => P00002(M Code release) switch ON,OFF
> Refer to Start command and M Code OFF command of Operation Pattern.

4) Operation Data Setting

Items of Step . Control | Operation | Operation qul . C|rcglar Acc./ Operation D.W€” . Clrcular
B Coordinate thod " thod position | interpolation aux. | M code d speed time | interpolation
position data| " metho pattem metho [pulse] point[pulse] €C-N0- 1 1ois/s) [ms] direction
1 | Absolute | POSION | gy Single | 10000 0 1 1 1000 | 100 cw
control
2 | Absolute F;‘;'R‘;? Continuous| Single | 20000 0 5 1 1000 | 100 cw
. 3 | Absolute | "M | continuous | single | 30000 0 10 1 2000 | 100 cw
X axis control
setting 4 | Absolute F;zi'::g? End Single | 40000 0 20 1 3000 | 100 cw
5 | Absolute | O Goon | single | 50000 0 30 1 4000 | 100 cw
control
6 | Absolute | FOSUON | Eng Repeat 0 0 40 1 5000 | 100 cw
control

5) Extended Parameter Setting
Parameter Setting Value
M Code output 2: AFTER
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5) Operation Pattern

Speed
A

Forward

4kpp$ _ Goon
3kpps o
2kpps o

lkpps o
Time

20000 30000

Step n:c 2 Stepno.3 ep ho.6

10kpps

End (repeat)
Reverse

Start Command

The next Start gommarid makes Step
(POOOF) !

no.“0” to act.

In operation E

(P0011) '
On !
In dwell
(MOOOF)

M Code signal
(M0003)

M Code no.
(D0005)

M Code Off
Command (P0002)

M Code mode: With
M Code signal
o1

D

S
><...

M Code no. v
(D0005) >< 40 \

><

M Code Off
command (P0002)

» In Continuous operation mode, M Code signal is changed with the corresponding M Code no. without
stop whenever operation step no. is changed, and the operation continues.

» In Go on operation mode, if M Code signal is ON, it is required to make M Code “ON”" signal OFF by M
Code OFF command in order to operate the next operation step no.

6) Program
_N
I HE I 0 Doooo0 ||
Puuuluu um} : DIU 0 DUE!UUE. 1 [ on I 0 !
PooOM Uo1.00.0  000000.0 000000, 1
— !} 17} 1} [ ome i il
Fooonz Uo.00.0  000000.3 000000, 1
— | N I 171 [ wor [ (I
POOOOF Uo1.00.0  000000.0 000000, 1
| N i/t i/} E ! ! !
END
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(2) XGlI
Parameter Description Setting
BASE Base No. for APM Installation 0
SLOT Slot No. for APM Installation 1
X APM Axis to execute function block 0 (X axis)
ST1[0] X axis signal in operation -
ST1[1] X axis error state signal -
ST1[3] X axis M code state signal -
X _CLR X axis error reset execution No0.0 bit of No.0 Slot Input Module(%1X0.0.0)
X ORG X axis homing execution No.1 bit of No.0 Slot Input Module(%1X0.0.1)
X_MOF X axis M code release execution No.2 bit of No.0 Slot Input Module(%1X0.0.2)
X_IST X axis indirect start execution No0.15 bit of No.0 Slot Input Module(%1X0.0.15)
o INSTZ13
—{_ I REEM'SDPGUNE SRO_DOKE
|NSTZ214
REEM'EQPGUNE CRO_DOKE BASE BASE STATE SRO_STAT
B&SE BASE STATL CRO_STAT sLoT SLoT  ST1 s
sLor SLOT  ERR ¥_ERR ¥ AEIS  ST2 sT2
X AX1S  CA #_CA 313 ST3
[ ML sm
STEP ¥_STEP 5T L
MCD K_MCO 316 ST
- 317 sT?
2x0.0.0 ST ]
— L RN Bl RsT ook
%_CLR
INSTZ16
%IXD"D'W ST'I[P] ST'H'I] EEM' E BASE  STAT
2 e 171 1/} R (ORG_DONE BASE RST_STAT
- IHT215
ﬁu.u.z ST”M‘HL el wor ooe BASE  JBASE STATL ORGSTAT sLoT {suor
% EtF 4 - -
B&SE BASE STATL MOF_STAT sLoT SLaT X AXIS
sLoT sSLaT X AEIS INH_OFF  {IMH_
OFF
X LR
£1¥0.0.15 ST 3TI[1] égaT?n%TTN
_A@T—m—m_n Et 15T_DONE
BASE  JBASE STAT| IST_STAT
sLot SLOT
X LR
] STEP
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10.3.4 2 axis Linear Interpolation Operation

1) System Configuration

System Configuration is the one that Y axis Servo driving device is added to X axis Servo driving device

of 10.3.1.
2) Used Device
Device Description
P00000 X axis, Y axis error reset, output disabled release switch
P00001 X axis, Y axis homing switch
POO0OOF 2 axis Linear interpolation operation switch
U01.00.0 X axis command receive signal
D00000.0 X axis signal in operation
D00000.1 X axis error state signal

D00000 ~ D00022

X axis operation information read(current position, speed, step No., M code,
error information)

U01.00.5 Y axis command receive signal
D00100.0 Y axis signal in operation
D00100.1 Y axis error state signal

D00100 ~ D00122

Y axis operation information read(current position, speed, step No., M code,
error information)

3) Operation Sequence
P00001(Homing) switch ON,OFF = POOOOF(Linear interpolation) switch ON,OFF = POOOOF(Linear
interpolation) switch ON,OFF

4) Operation Data Setting

Items of Step . Control | Operation | Operation G(.)?l ) Clrcglar Acc./ Operation D.WE” . C|rcu|a_r
B no Coordinate method attern method position | interpolation aux. | M code dec. no speed time | interpolation
position data ) P [pulse] point[pulse] T Iplsfs] [ms] | direction
1 | Absolute |TOSHON gy Single | 3000 0 0 1 1000 | 100 cw
control
2 | Absolute | PO Goon | single | 8000 0 0 1 1000 | 100 cw
control
Position )
X axis 3 Absolute control Goon Single 10000 0 0 1 1000 100 Cw
Setting 4 | Absolute F;‘;i'::‘;? Goon | Single | 8000 0 0 1 1000 | 100 cw
5 | Absolute | PO Goon | single | 3000 0 0 1 1000 | 100 cw
control
6 | Absolute | PO 5oon | Repeat | 1000 0 0 1 1000 | 100 cw
control
Items of Step . Control | Operation | Operation Gc_)gl . Cucglar Acc./ Operation Dwell . Clrcula.r
B no Coordinate method attern method position | interpolation aux. | M code dec. no speed time | interpolation
position data ' P [pulse] point[pulse] U [plsis] [ms] | direction
1 | Absolute | POSON | ong Single | 2000 0 0 1 1000 | 100 cw
control
2 | Absolute | PO Goon | single | 2000 0 0 1 1000 | 100 cw
control
Position )
Y axis 3 Absolute control Goon Single 5000 0 0 1 1000 100 Cw
Setting 4 | Absolute F;zi'::g? Goon | Single | 8000 0 0 1 1000 | 100 cw
5 | absolute | OO Goon | single | 8000 0 0 1 1000 | 100 cw
control
6 | absolute | PO Goon | repeat | 5000 0 0 1 1000 | 100 cw
control
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5) Operation Pattern

Yaxis position address

Step no..5

8000—
7000—
6000—
5000—| Step no..6
4000—
3000—
2000—

-
P Step no.:1
1000— <

Step no.:4

Step no.:2

» Xaxis position address

Origin I I I I I I I

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000

6) Program
(1) XGK
_ON
I [ w0 I 000000 ||
‘ HE I nogio0 ||
Lt ROURI0R SR [ s " ]
uo.00.5 0001001
I o [ o I ]
POOOM Uo1.00.0  000000.0 000000, 1
| N i1 /1 s o 1
Uo1.00.5  000100.0 ;o001
L [ 1/F 17} [ ora 1
POOOOF Uo1.00.0  000000.0 000000, 1 oootoo.0  0oofoo.
| N it % 17k ik [ ‘ ! = |
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(2) XGlI
Parameter Description Setting
BASE Base No. for APM Installation 0
SLOT Slot No. for APM Installation 1
X APM Axis to execute function block 0 (X axis)
Y APM Axis to execute function block 1 (Y axis)
X_ST1[0] | X axis signal in operation -
X _ST1[1] | X axis error state signal -
Y_ST1[0] | Y axis signal in operation -
Y _ST1[1] | Y axis error state signal -
XY_CLR X axis/Y axis error reset execution No.0 bit of No.0 Slot Input Module(%1X0.0.0)
XY_ORG | X axis/Y axis homing execution No.1 bit of No.0 Slot Input Module(%1X0.0.1)
XY_LIN X axis/Y axis linear interpolation No.15 bit of No.0 Slot Input Module(%1X0.0.15)
execution
LIN_AXIS | Linear interpolation axis setting 3in the example
INST223
N APM_SRD
7 REN ~ DOME - ¥ _3R0_DONE
IN5T225
APM_SRO
REQ ~ OOME| ¥ _SRO_DONE BASE BASE  STATL ¥_SRO_STAT
INST224
APM_CRO
REQ ~ OOME - ¥_CRO_DONE BASE BASE STAT| ¥_SRO_STAT sLoT sSLOT 5T K3
|N5T226
APH_CRO
REN " DOME L % _CRO_DOME BASE BASE  STATL ¥_CRO_STAT sLaT SLOT ST ¥_5T1 K XIS ST2 K_3T2
BASE BASE STAT| V_CRO_STAT sLor SLOT  ERR H_ERR Y ARIS ST2 V_5T2 513 ¥_3T3
sLot SLOT ERR V_ERR X ARIS  Ch B A 573 V_5T3 314 H_3T4
¥ #X13  ChA Y_CA v KLY 5T V_5Td4 378 H_5T5
oy Y_CV STEPL  H_STEP 518 ¥_5T5 5T6 K_3TE
STEP W_STEP MCD #_MCD 5T Y_3T6 317 K_ST?
HCO V_MCO 517 V_5T?
INST227
X000 # STIJI] APH_RST
I | REQ DONE| _RST_DOHE
wloln
IMST220
‘LSTIJ 1] APM_RST
L= REQ LOMEL v RST_OOME  BASE  {BASE STATL x_RST_STAT
|HSTZRS
0.0 X,STI;U] k3 STI;I] APM_ORG
, ui:a 1/} 1/ RED “OOMEL ¥_DRG_ODME  BASE  {BASE STAT| W_RST_STAT  swOT  J3LOT
IN5T229
Y_STIO Y_3TI[ APM_ORG
L /L{ /ﬂ RED UOME| Y¥_ORG.DONE  BASE  {BASE STAT| XLORGSTAT  SLOT  {sLOT ¥ A1IS
BASE BASE STAT| ¥_ORB_STAT sLoT sSLaT Y A3 15 INH_OFF \DNFHF_
sor - fstor ¥ AMIS INOFF I
OFF
Y BK1S
31%0.0.15  H_STI[O KBTI Y¥_ETi[0 V_ETI Lok
s AT '\/; ! 3 ;[] ';AL RQEM’LDWJE
RV_LIN
BASE BASE  STAT
sLor sLOT
LIN_AKIS {LIN
ARl
LIN_STEP {STEP
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10.3.5 Position Teaching by Jog Operation and Inching Operation

1) System Configuration

I/0O Word No. —  P0000, P0004

XGP- | XGT [XGIl- [XGI- | XGF-
ACF2 | CPU ([D24A |D22A |PO1A

P00040 ——
-—"0 o

P00041—'—O

P000425"5,
PO00435——

P00044
"5 0©

P00045 ——
—F—O O

P00046 ——
——O O

P0004F ——
——O O

Xaxis

Servo Amp

Motor

Moving body

Encoder

Error Reset

Homing

Jog high speed forward rotation
Jog high speed reverse rotation
Inching forward direction (+)
Inching reverse direction (-)
Position Teaching

Start

BCD digital switch (4 digit X 2)

P00000 ~ POOO1F

Inching setting

® In case of the fixed points I/O addressing method, you can set it in the basic parameter of XG5000
(It is assigned to 64 1/O points to 1 slot number of I/O module when you use XGK CPU module.)
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2) Used Device

Device Description
P00040 X axis error reset, output disabled release
switch
P00041 X axis homing switch
P00042 X axis Jog high speed forward rotation
switch
P00043 X axis Jog high speed reverse rotation
switch
P00044 X axis Inching forward rotation switch
P00045 X axis Inching reverse rotation switch
P00046 X axis position Teaching switch
PO004F X axis start switch
U02.00.0 X axis command receive signal
D00000.0 X axis signal in operation
D00000.1 X axis error state signal
D00004 ~ D00005 | X axis current position
D00100 ~ D00101 | Inching forward rotation setting value
D00102 ~ D00103 | Inching reverse rotation setting value
D00000 ~ D00022 | X axis operation state information

3) Operation Sequence

P00041(Homing) switch ON,OFF = P00042(Jog high speed forward rotation) switch ON,OFF
=P00043(Jog high speed reverse rotation) switch ON,OFF = Inching transfer amount setting by BCD
digital switch = P00044(Inching forward rotation) switch ON,OFF = Inching transfer amount setting by
BCD digital switch = P00045(Inching reverse rotation) switch ON,OFF = P00046(Position Teaching)
switch ON,OFF = P00041(Homing) switch ON,OFF = P0004F(Start) switch ON,OFF

4) Operation Data Setting

items of Step | Coordina| Control Operatio | Operati qu_:ll _ Clrcglar Acc/ Operatio Qwell ‘ Clrcula_r
- o e method n on position | interpolation aux. | M code dec.no | ™ speed | time | interpolation
position data ) pattern | method | [pulse] Point [pulse] 7 [plsis] [ms] direction
1 | Absolute F;zi'::g? End |Single| 0 0 0 1 1000 | 100 cw
X axis setting —
2 | Absolute| PO Eng | single | 0 0 0 1 0 0 cw
control

5) Operation Pattern

Jog low speed
Forward rotation

»

Position

Jog high speed
Reverse rotation
Position Teaching completed goal position

Start command

10-68



Chapter 10 Program

6) Program
(1) XGK
_|—”’}‘ [ smo 2 0 oooooo ||
_m|nnfn unzl.nln.n nnn}nnln‘l BT z i !
FOOC41  U02.00.0  DOOOOO.0  DOOQOQ.T
— 1 71 171 [ oms 2 |l
FOOD4Z  DOODOD. | 02,013
[ 171 ]
‘ Uoz.01.1
paa
FOOC43  DOOODD. | Uoz.01.3
— 11 —
‘ 2,012
-
FOOC44  U02.00.0  DOODOO.O  DOOQOO.T
1 | {71 141 [ meine P00 000100 ||
‘ T 2 0 oo ||
FOOME  U02.00.0  DOOOOO.0  DOOOOD.T
| i ¥ ¥T [ e 000100 E ootz ||
‘ [ ineH 2 0 nooigz ||
POOG4E  UOZ.00.0  DODOO.0  DOnOnn. 1
} i ) ¥T [ TEA 2 0 000004 1 0 0|
POOOSF  U02.00.0  DOOOOO.0  DOOQOQ.T
— I 1 171 /1 15T 2 0 o]
N
(2) XGI
Parameter Description Setting
BASE Base No. for APM Installation 0
SLOT Slot No. for APM Installation 2
X APM Axis to execute function block 0X %)
ST1[0] X axis signal in operation -
ST1[1] X axis error state signal -
X_CLR X axis reset execution No.0 bit of No.0 Slot Input Module(%1X0.0.0)
X_ORG X axis homing execution No.1 bit of No.0 Slot Input Module(%1X0.0.1)
X_JOG_F | X axis forward JOG high speed No.2 bit of No.0 Slot Input Module(%1X0.0.2)
execution
X_JOG_R | X axis reverse JOG high speed No.3 bit of No.1 Slot Input Module(%I1X0.1.3)
execution
X_INCH_F | X axis forward inching value setting No.4 bit of No.1 Slot Input Module(%1X0.1.4)
X _INCH_R | X axis reverse inching value setting No.5 bit of No.1 Slot Input Module(%1X0.1.5)
X_INCH X axis inching operation execution No.6 bit of No.1 Slot Input Module(%I1X0.1.6)
X_IST X axis indirect start execution No.15 bit of No.1 Slot Input Module(%1X0.0.15)
INCH_VAL | Inching operation value D00100 in the XGK example
o IM5T230
I W] sr_ome
INST231
RQEM’%E CRO_DONE BASE BASE STATL SRO_STAT
BASE BASE STATL CRO_STAT sLar 3L0T 8T 3Tl
sLoT SLOT ERR #_ERR # afls 5T2 512
ks RIS CA H_Ch 573 5T3
] KoY 514 5T4
STEP H_STEP 515 5T
KCD #_MCD 5T6 5T6
- 517 317
|HST232
x|xu.}1.n ST}H}H REEM'PDSD.&E RST_DOME
K_CLR
R0 sT[0] STI[1] INSTZSS
; U'&E' i/ 1/ st Thhe ORG_OONE BASE  {BASE STATL RST_STAT
%002 MWEE MI]VEE
_X_jmg_F_ EN 0] EN HD BASE BASE STATL ORG_STAT sLoT SL0T
JOG_LOW_HI
] IN T JOG_0IR 1 IN- T GH sLaT SLOT * AK1S
- - 3 AR5 INH_OFF 4 IHH_
30%0.1.3 MUVEE MDVEE i
T_SD[!_T EN O EN HO
JOG_LOU_H1
1 IN T JOG_DIR 1 N our GH
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21%0.1.2 s e
L W el Josonee
¥_I0G_F
LI 0.3 BASE  {BASE STATL JDR_STAT
¥ J06_R )
sor fseor
v Jwis
JOEDIR {405
i
J0B_LOW_HI
i T
HiGA
T
20, .4 i
s_INCH_F
L P 200,00 0 O NoHvAL
AT A0 INe )
INCH_WAL {0 o | oL
o4 (A
A"
s_INCH_F
DTS [ Mgy 200,00 {0 oUTL ineHvA
PR B0_INe }
INCH_WAL I U] L
o I
1457238
L U BN D
e P T El 1HCH_DINE
ﬁm'ﬁ BASE  {BASE STATL INCHLSTAT
3_INGH_R )
SLOT SLOT
v Jwis
INGH_VAL | INCH
Vil
WNLIE STl ST R
. 1./ 171 REE :E]EUPNE
WLTER
1457233
xlxﬁu‘u.ws SWMU!”— REEM'ESDRE 1ST_O0HE BASE  {BASE STAT
it )
BASE  JWSE STATL ISTSTAT  sloT Jsuor
sor fseor % s
W laus 1 STER
0 fsmep 0
RN
0 s
PO
Heh  TEA
it
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10.3.6 Speed Change, Continuous Operation(NMV)

1) System Configuration
1/0 Word No. —>  P0000 P0004

XGP- | XGT |XGI- [XGI- | XGF-
ACF2 | CPU [D24A |D22A |PO1A

Servo Amp

Motor

X axis
Moving body

P000400 o Error Reset

Mo o Homing

P0004 o Next Move

M’O o Operation step no. change

Mo_'_o Speed change

Mo_'_o Start

BCD digital switch (4 digits X 2)

P0000 ~ POO1F |

Speed change value setting

® In case of the fixed points I/O addressing method, you can set it in the basic parameter of XG5000
(It is assigned to 64 1/O points to 1 slot number of I/O module when you use XGK CPU module.)

2) Used Device

Device Description
P00040 X axis error reset, output disabled release
switch
P00041 X axis homing switch
P00042 X axis continuous operation switch
P00043 X axis Operation step no. change switch
P00044 X axis speed change switch
P0O004F X axis start switch
U02.00.0 X axis command receive signal
D00000.0 X axis signal in operation
D00000.1 X axis error state signal
D00000.D X axis signal in constant speed
D00100 ~ D00101 | Speed change setting value
D00000 ~ D00022 | X axis operation state information
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3) Operation SequenceP00041(Homing) switch ON,OFF = P0O004F(Start) switch ON,OFF = Speed change

value setting by BCD digital

4) Operation Data Setting

switch = P00044(Speed change) switch ON,OFF = P00043(Operation step
no. change) switch ON,OFF = P0O004F(Start) switch ON,OFF = P00042(Next Move) switch ON,OFF

ltems of Step | Coordinat | Control Operatio | Operati qul ' Clrcglar Acc/ Operatio Dwell _ C|rcu|a_r
B no e method n on position | interpolation aux. | M code dec. no nspeed | time | interpolation
position data ) pattern | method | [pulse] point[pulse] | [plsis] [ms] direction
1 | Absolute F;zi'::g? Goon | Single | 100000 0 0 1 1000 | 100 cw
2 | Absolute Z‘;i'::‘;? Goon | Single | 150000 0 0 1 5000 | 100 cw
3 | Absolute |TOSUONEng | Repeat| 0 0 0 1 10000 | 100 cw
. control
X axis
setting i i
10 | Absolute | PoSton | Continu i e 1 200000 0 0 1 2000 | 100 cw
control ous
11 | Absolute | POSHON | Continu i e 1 250000 0 0 1 | 10000 | 100 cw
control ous
12 | Absolute | PO™ON | Eng | Repeat| 0 0 0 1 15000 | 100 cw
control
5) Operation Pattern
Speed
Forward A
Continuous
10kpps -
Goon
Skpps
Goon
4kpps
3kpps
2kpps -
1kpps 1
H E Time
' 100000 150000} 0 B 1200000 250000 o [T
H i Stepjno;1 Stepno2 | Stepno.3 . Step no.10 Step no.11 Step no.12 H
wers | 1| D D R i
o ¥ N L |
oo || 1 1 HEn |
H E . H . E End (repeat) '
Rewrse y || ¥ ¥ I |
oo P . Pion E
StartCommand I i i a H 1
(P0O2F) ' i L : :m ! :
On ' i L . H .
In operation i i T | : |
(P0021) : i i : ! '
H Qn' o [o] ' on
In dwell 1 h !
(MOOOF) ! i vy
on E
Speed ch '
P Po0zn fl 5
on
Next M
e il
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7) Program
(1) XGK
—<'DNI [ s 2 0 oooog_ ||
PIOMI  UDP.0.0 DOODOD.| T z 1 !
POOO4T  UG2.00.0  D0OODD.0  DOOOOD.T
— 1 171 11 [ s 2 |l
POOD42  UOZ.00.0  D0OOOD.D  DOOOOD.T
| I} {1 /1 M 2 o]
PDEIEIEIS uuzl.ulu.u IJEIE!U/DIEI.EI uuuiu/u}m o 5 0 |
PIOM4 U000 DOOND.D DDDID/D‘D‘I (o8I P o ||
[ sm 2 0 oo ||
POOO4F  UO2.00.0  D0OODD.0  DOOOOD.T
— Il I/l 11 [ s z 0 |
END
(2) XGl
Parameter Description Setting
BASE Base No. for APM Installation 0
SLOT Slot No. for APM Installation 2
X APM Axis to execute function block 0 (X axis)
ST1[0] X axis signal in operation -
ST1[1] X axis error state signal -
ST2[5] X axis signal in constant speed -
X_CLR X axis reset execution No.0 bit of No.1 Slot Input Module(%1X0.1.0)
X_ORG X axis homing execution No.1 bit of No.1 Slot Input Module(%1X0.1.1)
X_NMV X axis  continuous  operation | No.2 bit of No.1 Slot Input Module(%1X0.1.2)
execution
X_SNS X axis start step change execution No.3 bit of No.1 Slot Input Module(%1X0.1.3)
X_SOR X axis speed override execution No.4 bit of No.1 Slot Input Module(%1X0.1.4)
X_IST X axis indirect start execution No.15 bit of No.1 Slot Input Module(%1X0.0.15)
SOR_SPD | Speed override value D00100 in the XGK example
o INST241
I | REEM’S[HE SRO_DONE
INST242
REEM’%E CRO_DONE BASE BASE STATL 3RO_STAT
BASE BASE STATL CRO_STAT sLaT SLOT  ST1 M
sLoT SLOT ERR #_ERR k3 AR1S ST2 512
k4 RIS Ch *_Ch a3 5T3
Cy KLY 514 514
STEP K_STEP 515 5T
HCD #_MCD 5T6 5T6
- 317 5m?
K010 STIT e
= ] [;] REEM’PDSDFJE RST_DONE
Y_CLR
HEIR N sT1[0] STI[1] INﬁ&
x udla 141 7t REE B (RE_DONE BASE  {BASE STATL RST_STAT
%\X_U 1.2 3125 ST i
" N,iv | [} i },«[} i REEM'%\{JE hMY_DONE BASE BASE  STATL ORG_STAT Lot SL0T
X\X_D 1.3 ST[0 ST ey
) S ’S i /[}]— REEM’SERE SHS_DONE BASE BASE  STATL  NMV_STAT sLoT SLOT ks ARIS
BASE  {BASE STATL SWS.STAT  SLOT  {SLOT % 4318 INHOFF - Ih

30T SLaT i A 1S
i KIS
10 STER
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DWORD_BCO_
i}

LIX0.1.4 ||
I 0

AL50R
S s e
g S TRl snme w000

BCO_IN3

SOR_SPD

BASE  {BASE STATL SOR_STAT
SLOT  4SLOT
4 Ak13

SOR_SPD {30R_
3P0

INST247
51X0.0.15 ST1(0] STI[T1] REBMJDSDFJE

———32[| !f-----if’%—-—-—-—-—-ﬁ./ —

BASE BASE  STATL  IST_STAT

I5T_DOKE

sLar SLOT
kS A3
] STEP
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Chapter 11 Operation Order and Installation

11.1 Operation Order

» Here describes the Operation order in case of positioning operation by positioning module.

Start

- i D

| Select pulse output type of positioning module. |

| Fix positioning operation method and control unit. |

| Install APM software package to your computer. |

Prepare positioning data by software package
P Positioning parameter (X, Y, Z axis)
» Operation data (X, Y, Z axis)

l

Install the positioning module to the base

Connect between APM, drive machine, motor and external
machine

A4
Select signal level of input signal parameter according to
action state of external signal.

}

Cable connection between computer and RS-232C
(or USB) port of CPU module

)

Apply the power to PLC system. |

Test the positioning module system |

Write the setting data by APM module on computer. |

}

Positioning test operation and various data

set/change/monitor by computer

» Origin address setting

» Positioning data setting (address) by teaching function,
Jog operation, manual pulse generator

)

Positioning program write |

Positioning operation by CPU module & APM module |

End

C D

Select either Open Collector or Line Driver

Fix the homing method, coordinate, operation mode,
control unit for positioning operation.

Prepared by APM software package

Apply the power when CPU module is “STOP”.

Check the wiring state by LED indicator of positioning
module or APM software package.

Written by APM software package

Operated by APM software package test operation mode.
Check if positioning parameter, position data, speed data
setting value is correct and save them by changing if
necessary.

XG5000
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11.2 Installation

11.2.1 Installation Environment

This machine has a good reliability regardless of installation environment but cares should be taken
in the following items to guarantee the reliability and safety of the system.

1) Environment Condition
- Install the control panel available for water-proof, anti-vibration.
- The place free from continuous impact or vibration.
- The place not exposed to direct rays.
- The place with no dew phenomena by rapid temperature change.
- The place where surrounding temperature maintains 0-55C.

2) Installation Construction
- In case of processing the screw hole or wiring, cares should be taken not to put the wiring remnants

to PLC inside.

- Install on the good place to operate.
- Do not install the high voltage machine on the same Panel.
- The distance from duct or surrounding module shall be more than 50mm.
- Ground to the place where surrounding noise environment is good enough.

11.2.2 Notices in Handling
Here describes the notices in handling the positioning module from opening to installation.
1) Do not fall down or apply the strong impact.
2) Do not remove PCB from the case. It may cause the failure.
3) In wiring, cares should be taken not to put the wiring remnants or foreign materials to the upper
part of module. If something entered, it should be removed.
4) The removal of module in the status of power ON, is prohibited.

11.3 Wiring

11.3.1 Notices in Wiring

1) The length of connecting cable between positioning module and drive machine shall be as short as
possible. (Max. length : 2m and 10m).

2) For cross current and external 1/O signal of positioning module, it is required to use the separate
cables to avoid the surge or induction noise generated from the cross current.

3) The wires should be selected considering surrounding temperature, allowable current and it is
recommended to be more than max. size AWG22(0.3mr).

4) In wiring, if it is too close to the high temperature machine or material or it is directly contacted to the
oil for a long time, the short-circuit will occur that may cause the damage or malfunction.

5) Make sure to check the polarity before applying the external contact signal to the terminal board.

6) In case of wiring the high voltage cable and power cables together, the induction obstacle occurs
that may cause the malfunction or failure.

7) In case of wiring by the pipe, the grounding of pipe is required.

8) For the power supplied from outside (DC 5V, DC24V), it is required to use the safe and stable power.

9) In case that there is considered to be the noise source in wiring between positioning module and
drive machine, it is required to use and connect Twist pair and sealed cable for the wiring of output
pulse that comes from the positioning and enters into the motor drive.
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11.3.2 Connection Example of Servo and Stepping Motor Drive Machine

» Connection example shows the case that the input signal parameter of APM is set as follows.

High limit signal: B contact, Low limit signal: A contact, origin signal: A contact, Emergency stop signal: B contact,
Stop signal: A contact, Command signal: A contact, Auxiliary command signal: A contact, Speed/position
switching control signal: A contact, Driver Ready/in-position signal: A contact, external simultaneous start signal:
A contact

1) MITSUBISHI
(1) MR-HoA Connection (Line Driver)

Regenerative option

e SSTVO Motor
R f
Power —° v u
3phaseAC200V —————0 ___ 0 v v
JEE— 0 W W
& E
al -l
Detector
in1 CN2
Within 10m =|I eNl
XGF-PD1A/2A/3A SG 1 L ]
SG 40
High limit Fxternat y
oVt %5 L'g I,'W‘[ ENG %
o0V % Eth '"“‘ t p oo ON ey 2
STOP o7 | Extemal stop } oo IGes 5
000 8 Near point L o Torque limit T 3
Vip 5 VTP switching Forward limit T 38
o) ) External command: Reverse limit TSN 30 Within 50m
Jog reverse
JOG- 31 —0 < VIS 20
CoM 3 224V VoD 2
B od E\o— CR 37
FP+ 21 | PP 10 CN3 Monitor output 10K
FP- 22 5 PPR [ 4 w1 ——-0
RP+ 23 | NP 35 3 MO2
RP- 24 — NPR 36 1 MOG
RD 49 Within 2m ’
HOME +5V 37 lf Lz 8
HOME COM 38 ) LZR 9
WPG At g "\\ O \
WPG A- B O V0D 21
B i Z d
WPG 57 3 J_’._-@ aooaion Z5P 23
MPG B- 4 ovVi© Error ALM 48
Manual pulse generator
External tart
CON 7 |- o
E E Po_
v 0 DC24V
T ITeisR i
Analog torque limit command (+) TLAP 27
+10V/max. current G 28
N15R 26
Analog torque limit command (-) TLAN 29
-10V/max. current . g 0
SD 50
Within 2m
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(2) MR-J2/J2S-0A Connection
A) Line Driver

HC-MF HA-FF
Series motor

NF MC MR-J2S-CA
S - L1 TEL U
H . J
Power /‘\ v
3phase 200VAC N W
PE
PE
24VDC Electronic brake
-~ Cutoff by OFF alarm signal
Within 10m of Servo ON signal Detector
XGF-PD1A/2A/3A CN2
0PC 11
P+ 21 | PP 3
P
P: 22 — PG 13
RP+ 23 | NP 2
RP- 24 — NG 12
RD 19
COM 9
CR 8
SG 10
CN3
Y —
o S| - T D
LZR 15 > 0 5 SD
o S| High it [ G l/ OND | personal
Low limit 11 L6 GND | computer
0V 26 g [ 4 S
TP 57 Extemal stop 5 LG
06 = Near point S0 kL 15 LG cs
CN1E DR
VTP switchi Ei
ViP 59 switching Extemal stop e 5 =
o0 30 fxternal commal — Servo ON SN 3
og reverse
JOG- 31 g 0 0 gesetnv ool RES 14 Monitor output
N = s r0pol u‘:n? control T 3 T 0
4 Torauelm ™ 3 3 10k Max. 10mA
WPG AY 1 Forward lmit 3 16 12 A
VPG Am 2 Reverse limit TSN I B 10k
MPG B+ 3 SG 10 Plate
WPG 8- 4 SG 20 Within 2m
VoD 3
COM 13
CON 7 ALM 18
Error
ENG 8 Zero speed detection 2% 19
CoM 10 In torque limit TLC 6
" P15R 1"
Analog torque limit .
+10V/ max. current TLA 12
LG 1
\ SD Plate
Within 2m
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B) Open Collector

HC-MF HA-FF
Series motor

MR-J2S-TA
L1 TEL U
Power
L2 Vv
3 phase 200VAC L3 W
L11
L21 PE
CTE2 PE
P 2avpc X B2 lectronic brake
Within 2m CNIA Cutoff by OFF alarm signal
.I of Servo ON signal Detector
XGF-PO1A/2A/3A CN2
DC24V.
} 0PC 11
Pt 21 | PP 3
FP- 22 — PG 13
RP+ 23 | NP 2
RP- 24
— NG 12
RD 19
COM 9
24V 39 CR 8
P COM 40 SG 10
CN3
HOME +5V 37 —
HOME COM 38 - - 12 L |( -
LZR 15 > X0 SO
v a0
o 5 High limit 1 LG | Personal
Low limit 1 LG BN | computer
oV 26 G i ! RS
S 57| Extemal stop =) FIT 5 LG
005 = Near point ate 15 LG s
— CNI1E DR
E
Vip 2 l;ITF’ svlvllchlng - External stop e I3 ®
TN 0 Jxlema comman 4 . Servo ON SN 3
0g reverse
306 31 e d Eese‘n — AES 14 Monitor output
con = ‘ ) ropo \fma control 0 5 7
p Torque fimit T 3 3 10k Max. 10mA
WPG AF i Normalimit ISP 16 4 0
VPG A= > Reverse limit TSN 7 B 10k
MPG B+ 3 SG 10 Plate
MPG B- 4 SG 20 Within 2m
; VoD 3
Manual pulse generator
Extemal " COM 13
If
N 7 r><ema synchron o] m
Error
ENG 8 Zero speed detection 2l 19
CoM 10 In torque limit TLC 6
o P15R 11
Analog torque limit (=
+10V/ max. current TLA 12
LG 1
k SO Plate
Within 2m
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(3) MR-JoA Connection (Line Driver)

ServoMotor .

—_— [ U
Power v
3phase AC200V — o0 . x
L E
= |
R Detector
Within 10m 4 Nz
1
XGF-PD1A/2A/3A CN1
L
. SG 13
o > High Ilm.\t = 7
= %5 Low limit L o Servo ON SON 28
S0P 77| Extomal siop et RES 29
000 ) Near point L o Torque limit T 3
viP 20 e Normallimit__ 55 30 Witin 300
=) 30 el Reverse limit TN 3
Jog reverse
J0G- 3 —- — VIN 34
Con 2 DC24v < VoD %
I—_o\o— CR 32
SG 15
s 21 o e PP 20
FP- 22 L )l PG 19
RP+ 23 | NP 22
RP- 24 NG 21
7 RD 24
HOME +5V 37 : i’ : P15R 1
HOME COM 38 - —— ’\ oP 12
5V Zero speed| RA1 Voo 36
MPG A+ 1 @ detection ¢——O———{ 7P 26
WPG A~ 2 Jr 29 Error AN 27
B
WPG B 3 © S ©
PG B- 4 _"T ©
Manual pulse generator
N | External synchronsus.start o
stop
EMG 8
] 10 DC24V 3 iiiﬂ ;
Analog torque limit command (+) e 5
+10V/ max. current ;
Monitor Max +1mA ‘7‘
18
Within 2m
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(4) MR-CoA Connection (Line Driver)

Regenerative option

HC-PQ
O—O Series motor
NE MC |
Power /\0_.-0\0_ “ " .
Vi
Single phase 200VAC(A type) or VS . Wi
Single phase 100VAC(A1 type) ——————0  0—0 0—).12
MR-CIJA or MR-CIIA1 I:%
- 24VDC / Electronic brake
Cutoff by OFF alarm signal
of Servo ON signal Detector
Within 10m CN2
XGF-PDIA/2A/3A ¢ ’
CN1
L
FPt 21 | PP 9
FP- 22 P 10
RP+ 23 | 7
RP- 24 P 8
13
12
HOME +24V 35 b i/ 1
FONE CON B - Z 4
11
o = High !\mvn Servo ON o SON 17
e 55 Low limit Normal limit o LSP 15
ST0P 57 EX|erna!s:0p Reverse limit e o TSN 7
00G 28 \/'T':rpo“tnh‘ 0 —o—q Error, O RAT, ALM 2
VTP 29 i o LI [ v 20
) 30 fxternal command  ~—~—__
o 37| 0y reverse o
COM 32
WPG AT iy SARV oY
WPG A- 2 J ‘; ©
WPG B+ 3 ¥0)
WPG B ) _"T ©
CON —" 24V power
ENG 8 _ supply
COM 10
=24V 0.2A
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2) PANASONIC

(1) A Series Connection (Line Driver)

Max. 10m .l
XGF-PD1A/2A/3A 'l MINAS A
FP+ 21 21 PULSE2
FP- 22 9 PULSE1
RP+ 23 22 | SIGN2
RP- 24 10 | SIGN1
HOME +5V 37 37 | 0z-
HOME COM 38 23 | 0z+
35 | S-ROY+
34 | S-ROY-
2 SRV-QN
5V w45V o o 9 Q
MPG At 1 T : @+ o. 9 | GOl
VPG A~ 2 J AB © Manual pulse generator 0. 8 |om
MPG B+ 3 2OH 7 COM+
MPG B- 4 — oV ©— 5G
T o5 High limit
o= 2% \éo:v Iim\‘t -
TP 77| Exemal stop
006 8 Near po.ml i
VTP 59 VTP switching — 594G
=) 0 fxtemal command  ~—_
= 37| oy reverse T
COM 32 > P24V
TN Z External ( tart
ENG B P o
v 0 DC24V
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3) VEXTA
(1) UDX2107 Connection
A) Open Collector

Max. 2m _|
XGF-PO1A/2A/3A | vextaupxator
FPr 21 an-
FP- 2 Qe
RPT 23 CON-
AP 24 COWT
HOVE 24V | 35 P5V < S H OFF+
HOME COM 38 56 H OFF—
P COM 20 TINING
24V 39 COM
| «—J0H
o = High limit Connect when required
o0v- 26 Low limit
ST > External stop T
06 = Near point o
Vi 29 VTP switching oo > 24G
e
J0G- 31
oM 32 — > P24V
5V
WPG At [ T
WPG A- 2 n o
WPG Bt 3
WPG B~ 4 —’T
o = External i
NG 8 stop
Con 0 |— 2C24Y
B) Line Driver
Max. 10m _|
XGF-PD1A/2A/3A | vexra upxz107
FPr 21 Qi
FP- 2 o
RP+ 23 ek
AP 24 CON-
TOVE 247 | P5V < 6 o H OFF+
HOME COM 38 5G< H OFF—
TINING
COM
N «—J0H
o %5 High ‘."11.“ Connect when required
oV 5 Low limit
S = External stop o
o0G 0 e N
VTP 29 o o > 24G
=) 30 External command \
0o 31 Jog reverse oo
o > P24V
WPG At
WPG A
WPG B+
WPG B
CON
NG
COM
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(2) UPD Connection

A) Open Collector

Max. 2m J
XGF-PO1A/2A/3A | VEXTA UPO
PS5V
4
FP+ 21 ol
Fp- 22 O
AP+ 23 CCW-
RP- 24 oo
P COM 40 I N T
24V 39 H OFF-
HOME +24V 35 | TIMING
HOME COM 38 COM
<4+——]0H
& Connect when required
5G
WPG AT i oV
WG A 2 Jr ‘g
MPG B+ 3 Manual pulse generator
WG - g N
ovE r3 High limit
oV 26 Low limit
ST > External'stop
006 28 Near pélnt : —
VIP 29 VTP switching 524G
=) 30 External command ~ ~—__
Jog reverse
JOG- 31
COM 32 > P24V
TON 7 External synchron
ENG 8
COM 10
B) Line Driver
Max. 10m J
XGF-PD1A/2A/3A 'l VEXTA UPO
FP+ 21 it
FP- 22 CW-
RP+ 23 COWN+
RP- 24 COW-
HONE +24V 35 P5V < N H OFF+
HOVE COM 38 5 W OFF-
TIMING
COM
<4+——]0H
MPG A+ 1 5V Connect when required
WS A 2 JT 2
MPG B+ 3 Manual pulse generator
WPG B- 4 _[_(;
High limit
oVt 25 —
STOP 2 Near point
D0G 28 ahE 6 o
ViP 9 VTP switching — 524G
=) 0 External command ~ ~—_
Too 37 Jog reverse 5
COM 32 > P24V
TON 7 External fart
NG 515 slop
Con 0 | 224V

11-10
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(3) FX Connection
A) Open Collector

Max. 2m |
XGE-PO1A/2A/3A | vexra-rx
FPr 21 T ] o
Fp- 2 2 | ow
RPF B 3 | o
AP- 24 10| conr
2 |+

HONE +5V 37 21 | o=
HONE CoN B o o 33 [HOFFt
247 39 34 | H.0FF—
P CoN 0 «— 5 [ecaA

~ «— |13 [encs
o 55 High limit 23 | EnC z
o o Low mi «— T2 [row0
STOP 27 Ez:’:;:::w o > P24V — 2 [AAI
006 £ oo 16| ENC A
Vi 59 VTP switching oo 14 | ENC B
=) 30 External command — 5G 4 P
106 37 o reverse PR 30 |P.N0
oM B 214G 26 | ALARN
WG AT 2 | GO
e P5V 4 T | COMNON
WPG B+
WPG B-
CON
NG
N

B) Line Driver

Max. 10m .l
XGF-PD1A/2A/3A |
FP+ 21 L
FP- 2 T | o
RP+ 23 10 | COW+
RP- 24 9 CCW-
22 | CL+
HONE. 5V 37 2o
TIONE CON % o o 38 | H.OFFt
34 | H.OFF-
———— 15 | ENC A
o «— |3 [excs
o = High Ilm.\t 23 | ENC Z
o 5 léor/ hm||t ‘ «— 29 | P.END
STOP o7 | emal sop > P24V - I [
000 ) Near point — 16 | ENC A
Vi 59 VTP switching 14 | ENC B
=) N JE:;err::\ercsoemmand — 5G 4 24 | ENC Z
o0 37 30 | P.END
COM 32 B > 24G 26 | ALARM
MPG At 1 T ©-— 2 GNO
WPG A- 2 Manual pulse generator PV 1| comon
WPG B+ 3 J_,—B
VPG B- 4 ovie-—
TN 7 External synchron
stop
ENG 8
COM 10 |——ma
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4) OTIS-LG
(1) FDA-3000 AC Servo Drive Connection
A) Open Collector

Max. 2m _l
XGF-PO1A/2A/3A | FDA-3000
FP+ 21 9 |PFIN
FP- 22
AP+ 23 | 26 | PRIN
e 27 TS P24V 4 41 | +24vA
HOME +5V 37 35 | P20+
HOME COM 38 36 | Pz0-
24V 39 +————— 17 | SVON
P COM 40 <« 1716 [INPOS
] 3 [0 sPeed
i == High it 5
- 26 Lo lmit a__o «— 7 [AmW
o > External stop . > P24y 5 | A_cooco
706 8 Near point o 37 | ACODET
VP 29 VTP switching oo 12 | A_CODE2
R 1 N
J0G- 31 o o 50 [ GND24
Ton > 924G 5 o 10| SVONEN
WG AT o o 2| CiA
VPG A- P 30 | COWLIM
MPG B+ o o 46 | CWLIM
VPG B P " 45 | ESTOP
5 o 13 | ALWRST
CON P ERERE
ENG 5 o 28 | 1L
CON 27 | +24VIN
22 | +eaViN
2) FDA-5000/6000 AC Servo Drive Connection
A) Open Collector
Max. 2m _l
XGF-PO1A/2A/3A | FDA-5000/6000
FP+ 21 10 | PFIN
FP- 22 | | 15K, 1/2W 11| PPFIN
RP+ 23 12 PRIN
e 24 14 oac P24V 4 \ 5K 1720 9 | PPRIN
HOME +5V 37 5 | P70+
HOME COM 38 30 [ P70~
24V 39 «— 121 [rov
P COM 40 «— 1 22 [ineos
«— ] 47 [0 sPeeD
vE 75 High limit «—— |78 |®BRAKE
o 25| Low it «— 50 T
S— T o
006 28 o o <+« 19 | A_CODE1
Vip 59 VTP switching o «—— | 42 [AcCoe2
=) 0 External command oo 24 | GND24
T 3 Jog reverse I— 25 | oNo2a
CON 32 = > 24G o o 18" | SVONEN
WPG AT 1 1 0 o o 38 | CLR
VPG Am 2 2o s 5 | ConLIN
T 3 J B Manual pulse generator oo 70 Towm
WPG B 7 : 6o 39 | ESToP
o o 38| ALWRST
CON 7 6 o 41 [p/Pi
ENG 8 o o 4 [T
COM 10
49 | +2aVIN
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B) Line Driver

Max. 10m |
XGF-PD1A/2A/3A | FpA-5000/6000
o = T | PPEIN
FP- 22 10 | PEIN
e = 3 | PPRIN
RP- 24 2 | PRIN
TONE 5V 37 5_|Pz0+
HONE CoN B 30| P20-
DR/INP E 21 | Rov
DR/INP CON | 34 e 2 [ IS
«——— 147 [0 D
R 5] Highmit «—— 78 [owme
o o] Low imit «—— 50 [AAw
TP > External stop oo > P24V ————1 45 | A_CODEO
005 5 Near point oo «——— 19 | A_CODE1
e ) VTP switching oo —— | 44 | A_CODE2
=) £l External command — 24 GND24
o ST Jog reverse T L =T
oM 32 > 24G ° o 18| SVONEN
T ; o o 38 | CLR
TP rmil| T 15 | ColLIN
WPG B+ 71 o o 20 | o
WG B 7 ov o 39 | ESTOP
o i 5 o 38 | ALVRST
CON | oxtemal synchrongs T a1 | PPl
B i 14 [TLIM
CoN
19 | AN
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4) YASKAWA

1) CACR(R Series) Connection(Line Driver)

XGF-PD1/2/3A

Max. 10m

J
|

CACR (R Series)

11-14

Servopack
FPt 21 21 | PULS
FP- 22 9 | +PULS
RP+ 23 22 | SIGN
RP- 24 10 [ *SIaN
HOME +24V 35 Lk 37 | pcoT
HOME COM 38 0o o D
o o 43 [ AN RST
Q. 26 | N-0T

) Lo  o————1741 [P0T
oVt 75 |Hioh Linit e 1o 7 [
= o5 JLon Limit
SToP 57 |External stop —
006 75 | lear_point —
VTP 59 |UIP suitching L
) N External command _A_c > 24G
06— 37 |06 reverse K —

> P24V

MPG A- 2 _}, :
MPG B+ 3
MPG B- 4 —’T
TON 7 External synchr rt
NG 8 Emergency stoj
Ton 0 — 0C24V




Chapter 11 Operation Order and Installation

2) SGDA-oooP Connection
A) Open Collector

Power
Single phase 200VAC(A type) or
Single phase 100VAC(B type)

NE MC |

TN
—0 | 0—e0 O0—O&r

/;\

—0  0—0 v

SGDA-!

BP

v

Within 2m
le N|
1M 4}
XGF-PO1A/2A/3A 1o
| 1CN
ov 1K —— PULS 7
Pt 21 “PULS B
FP- 2 1K) —— SIGN 3
RPT 23 SION 7
RP- 24 CLR 5
+CLR 6
HOME +5V 37 - PCO 24
HOME COM 38 = +PCO 25
High limit Servo ON | ?‘W 18
OVt 25 o o S-ON 14
= o6 j-Low fimit Normal limit o o PooT 5
STOP 27 Ez‘:r’:z"::” :IGVS’S: “’“t“ a o N-0T 7
006 28 V75 swichig am Rese N ALMRST 18
VTP 29 SG 19
ECVD 30 External command \0—4 ,_
J06- a7 oreverse ' ALOT 30
COM 32 Alarm code output ALO2 31
] 39 (Open Collecter) bé): ALO3 ER
P COM 40 SG-AL 33
B 7 stop PAO 20
CON_STR i B Encoder output *PAO 21
TN COM 10 PBO 22
+PBO 23
WPG At [
WPG A- B
WPG Bt 3
PG 8- 4 —— 24V power
+ supply
CON > 24V 0.2A
ENG B
COM 10
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B) Line Driver

NE MC | |
Pan'
Power 0 : \0_ A Uv
Single phase 200VAC(A type) or /‘\ \'
Single phase 100VAC(B type) —0 —0 QI !
SGDA-[1BP J\
Within 10m
XGF-PDIA/2A/3A ¢ e )|
1CN
FPt 21 | PULS !
- 7 ~ «PULS 2
RPT 23 | SIGN 3
RP- 24 ~ *SIGN 4
CLR 5
*CLR 6
HONE 15V 37 |r PCo 24
FONE_CON 35 > *PCO a3
- T 13
o 55 High wt — Servo ON o S-ON 14
e g Low limit Normal limit o o P-0T 16
External stop i —
STOP 57 a o o4 Reverse limit a_o N-0T 17
oo 2 Near point Alarm Reset N ALMRST 18
T ) VTP switching SG 19
) 30 External command o 04
T0e 37 Jog reverse o ALOT 30
COM 32 Alarm code output ALO2 31
(Open Collector) ["ALO3 32
SG-AL 33
EiG 7 o stop : PAO 20
xterna s *
CON_STR 8 —gﬂ\bﬁ Encorder outpul PAO 2!
TN CoW 10 PE0 22
*PBO 23
MPG A+ 1
MPG A- 2
MPG B+ 3
VPG 8- 4 —— 24V power
4 supply
CON 7 > 24V 0.2A
ENG 8
COM 10
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2) -1l Series SGDH AC Servo Drive Connection

A) Open Collector

. Max.: 2m iy
XGF-PO1A/2A/3A SbaH
FPr 21 —7_pus
= > | R IETS BAT (+) 21
— —~ T Eion BAT(-) 22
RP- 24 > 214G P24V < l [ [EIE] 2?‘ :
DR/ INP | 33 | Driver Ready 15 pa
—— 14 J/CLR
DR/INP COM [ 34
HOME +5V 37 —|_8 i AL 37
HOME COM 38 Bl AL02 38
24V 39 18 L3 ALO3 39
P COM 40
_ 25 |V-CMP+(/COIN+)
o o5 High \‘\mvll 26 Jv-CMP-(/COIN-) [Pr0 33
o 25| Low fmit 27 |/TGON+ /PAO 34
ST > E:taern:;l‘::op : > P24y 28 |/TGON- PBO 35
506 5 29 |/S-Rov+ /P80 36
Vi = VTP switching o 30 |/S-ROY- PCO 19
=) 30 | Extemal command S~ 31 JALW /PCO 20
06 37 Jog reverse oo 32 |ALM- PSO 48
CON 2 > 24G /PSO 49
WPG At 1 T — 47 froavin &9 T
— ! ——— 40 [/
VPG A 2 © Manual pulse generator /S ON
WPG Bt gy I T © 1 e I
PG B- 4 —,T ©+— ————oa o 7 43 N-OT
oo 1 4 [p-01
TN 7] External sy A = ¢—————o0 —o—] 44 [/ALNRST
stop 6 —o—] —
ENG 8 4————o 46 |/N-CL
Con 0 a2V oo 4 JP<L
B) Line Driver
. Max.: 10m o
XGF-PO1A/2A/3A SDGH
Fpr 21 7_Pus
— = 5 17Pus BAT(H 21
— = T Eion BAT(-) 22
- o7 2 |/SIN ISEN 4
) 5 [cR SG 2
Driver Read:
DR/INP 33 | y 14_|/CLR
OR/INP CoM [ 34 | > 24G | P24V <
HONE +5V 37 3 Ppu pLO1 37
HOME COM 38 13 fpL2 AL02 38
24V 39 8 L3 ALO3 39
P COM 40
_ 25 |V-CMP+(/COIN+)
o 55 ] High it 26 [V-CMP—(/COIN-) pA0 33
o 25| Low limit 27 |/TGoN+ /PAO 34
ST0P 57 Extema\_sttop > P24V 28 |/TGON- PBO 35
500 25| ear point_ — 29 |/s-Rov+ /P8O0 36
ViP 5 VTP switching 30 |/S-RoOY- PCO 19
=) 30 |Extenal command S~ | 31 |ALME /PCO 20
06 37 Jog reverse Py 32 JAM- PSO 48
COM 32 = > 24G /PSO 9
MPG A+ 1 —0-— 47 JreaviN 56 1
A o —o—| 40 /5~
PG A~ 2 B Manual pulse generator o] /SO
VPG B+ 3 o 41 |/P-CoN
PG B- 4 ovi@+— ¢—a o f 43 N-OT
: oo 42 [p-01
= ~—]Extemal tart o —o—{ 44 [/ALN-RST
stop 6 —o—] =
NG A o 46 |/N-CL
oo 0 22V T~ % [Po
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3) >-Ill Series SGDS AC Servo Drive Connection(Line Driver)

Max: 10m

XGF-PD1/2/3A SDGS
FPt 21 7 pus
— = R IS AT () 21
= — RS AT () 22
e 3 2_|/SIaN PEN 4
DR/ INP |33 | Oriver ready 1 R e :
L — 4 |/CR
OR/INP COM | 34 | > 24G | P24V <
HONE +5V 37 ALOT 37
HOME COM 38 ALO2 38
£ pL03 39
40
25 |V-CMP+(/COINY)
o 25 High linit 26 |V-CWP—(/COIN-) [PAO 33
- 26 jLow Linit 27 |/TGON+ /PAO 34
ST 57 |.External stop o > P24y 28 |/TGON- PBO 35
006 g | Near point s—l— 1 29 [/s-rov+ /PBO 36
Vi 75| VTP swilching ' 30 |/S-ROY- Pco 19
ED) 30 |oxemal o 31 /PCO 20
Too- 37 |log reverse P 32 |Am-
COM 32 > 24G
WPG At [ i . 47 [reaviN
TR 5 A ————o o—] 40 [/SON
Eam 3 (DS q o ~o— 41 |/P—CON
E 7 o @ & o [ 43 [wor
oo T 4 |01
CON 7 ———o —o—{ 44 |/ALN-RST
™G g o o— 46 |/NCL
COM 10 o —o— 4 |/p-CL

11-18




Appendix1. Positioning Terminology

Appendix 1. Positioning Terminology

2-Phase pulse

A phase and B phase pulse strings exist. The phase
difference exists and automatically is added to or
deducted from pulse count. Standard phase
difference is 90J internal phase angle. If B phase is
behind A phase at the forward rotation direction (B
phase is ON after A phase), A phase shall be
behind B phase at the reverse rotation direction and
delayed. (A phase is ON following A phase). With
this way, forward rotation and reverse rotation

(addition /deduction) shall be done automatically.

Absolute encoder

This outputs each data within one time motor
rotation to external goal point. Absolute Encoder is
available to output 360 degree with 8~12 bit.
Incremental Encoder has the weakness to lose the
axis position if power is Cut-off. But, Absolute
Encoder never loses the axis position even if the
power cut-off. Several codes such as binary code
and BCD code are available to output. Absolute
Encoder is more expensive, elaborate and bigger
than Incremental Encoder.

Absolute coordinate

Absolute coordinate uses “0” as a standard and
indicates the address by the distance from “0”. The
direction is not fixed but automatically fixed according
to the setting goal position address. Another address
system is Relative coordinate.

Acceleration time

This parameter acceleration time means the time
that reaches to the speed limit value from the stop
status. Thus this gets to shorten in proportion to the
reduction of the fixed speed. Acceleration time shall
be fixed by some factors such as mechanical
inertial, motor torque and load resistance torque.

Position address

This is the numeric value that indicates the positioning
position by the units such as mm, inch, degree or
pulse. Position Address shall be read after setting
by Relative coordinate or Absolute coordinate, or
written again by position teaching.

AFTER mode

This is the mode to output M code after positioning
(after stop). According to M code output, drilling
dimension can be selected or clamping can be
executed.

Auto tuning

The response and safety features of the machine
run by Servo motor are subject to the change of
inertial moment and strength caused by the change
of machine load. This function adjusts automatically
speed loop gain and position loop gain to be
harmonized with the machine status. Thus the
action of the machine is maintained in the optimized
status. For the machine that has big load fluctuation,
the real time auto tuning should be used.

Trapezoidal acceleration/deceleration

The operation pattern that the time and speed
graph has trapezoidal shape when positioning
operation.

Backlash compensation

As like forward direction is changed to reverse or
reverse direction is changed to forward, there is
sometimes backlash in gear when rotation direction
is changed. This occurs when using warm gear.
Because of this backlash, in case of 1m(3.2feet) left
feed after 1m right feed, it is not accurate for the
machine to return to the original position. Thus,
without additional feed corresponding to the backlash,
the machine cannot reach the original position. In
this case, set the backlash compensation to make
up the difference.

Back up function

While power is cut-off, the setting value of positioning
parameter and operation data saved in positioning
module shall be saved in Flash memory and
available to read, write and change in positioning
software and PLC sequence program.

Ball screw

One type of screw with the balls arranged on the
pitch like ball bearing, which enables reduce the
backlash and rotate by a little power.

App. 1-1
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Bias speed

When the machine starts to move, it needs the
large torque but the torque may be unstable when
the speed is “0” in the stepping motor. Thus it
enables to smooth the movement by starting with
the given speed. Bias speed is the speed fixed at
the starting point. It is set usually more than 50 ~
70pps with the reference to the speed-torque
features of stepping motor and driver.

Bipolar drive constant current system)

This is the system for the stepping motor operation.
In this case, the residual magnet current direction
flowing on the fixed magnet coil is contrary and the
residual magnet current direction has bipolar
direction (+/-). This enables motor coil to be used
effectively and obtain the large output torque at the
low speed.

Internal memory

This is the memory used to save the data temporarily
when sending/receiving between PLC CPU and
positioning module. To use the data for the action
by the program, it is saved first in positioning
module internal memory temporarily. As it is available
to read and write the latest data, positioning module
uses the internal memory.

Busy

This is the signal that indicates “in positioning
operation” and it shall be “ON” during positioning
action or Dwell Time.

Counter clockwise

This means the rotation to the contrary clockwise
(CCW). In case of motor, this is fixed by the end of
the axis (load axis).

Speed/Position control switching signal
This is the signal used to convert the running speed
control to the position control. There are the signal
by internal program command and the signal by
external input.

Circular interpolation
This is automatic operation pattern that the machine
path makes the circle when carrying out the

positioning action for horizontal feed and longitudinal
feed motor at the same time. The circle or the
circle-type can be made by this type of circular
interpolation and avoid the obstacles in the machine
feed path.

Interpolation operation speed

The speed of the subordinate axis during linear
interpolation or circular interpolation operation shall
be calculated according to the speed and feed
distance of main axis and feed distance of subordinate
axis. In this case, the operation speed of subordinate
axis is called as interpolation operation speed.

Control unit

This is the setting unit as the basis of positioning
data and includes the units such as mm, inch,
degree, pulse. The setting unit affects all operation
data and parameter.

Continuous operation

This is the control method that operation pattern
without stop is connected like speed control. Even if
the rotation direction (forward, reverse) is changed,
this continuous operation is available.

Homing low speed (Creep speed)

This is the speed that the machine moves very
slowly. When returning to the origin, it is difficult for
the machine to stop correctly while it is active in
high speed. Thus it is required to convert the
movement speed to the homing low speed before
stop. In this case, the homing low speed is called as
Creep speed.

Clockwise

This means the same rotation direction as the
rotating hands of a clock.(CW) when you see the
end of the axis (load axis) from motor.

The number of operation data

In order to carry out the positioning to more than 2
addresses, each position is allocated by operation
step no. such as Nol, No2, No3. After then, positioning
is accomplished according to this operation step. In
case of XGF-PP1/2/30, XGF-PP1/2/3D, positioning
up to 600 steps per axis are available.
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Deceleration ratio

This is the rate when the machine decelerates by
using the saw-toothed gear and is smaller than 1.
Deceleration ratio = input gear rotation number /
output gear rotation number

Deceleration time

Deceleration time is the time from speed limit value
to the stop status. Thus, it gets to shorten in
proportion to the reduction of the given speed.

Deviation count

The function to count feed pulse generated from
positioning module and convert the count pulse to
D/A converter of Servo driver and deduct encoder
feedback pulse of Servo motor from feed pulse. And
it is embedded inside Servo driver to start Servo
motor by deviation value (droop pulse) of feed pulse
and feedback pulse until the feed pulse becomes
“0".

Line drive output (Differential output type)
One type of encoder feedback pulse output which
enables the RF transmission and has the noise-
resistance. Thus this is also used for high speed
signal transmission such as /0O of pulse string.
Generally, the transmission part is Driver and the
receiving part is Receiver and the dedicated IC is
used. Pulse I/O of positioning module and high
speed counter module enables Line driver 1/O.

Near point DOG signal

This is the signal used when homing by the origin
input during near point DOG signal ON section and
by the origin input during OFF section, and by
ON/OFF signal of near point.

Drive unit

The pulse command output from positioning module
is the low voltage, low current command that has
insufficient energy for motor drive. This drive unit
amplifies such pulse command output to drive the
motor.

This is the accessory for Servo motor and stepping
motor and there are two types : Servo drive unit for
Servo motor and stepping drive unit for stepping

motor.

Drive ready signal (Drive unit ready)

This is the output when the Servo drive unit for
Servo motor is in normal status (Servo ON). This
signal maintains OFF when the power of Servo
drive is OFF or in case of Servo OFF, Servo Alarm,
Servo emergency stop.

Droop pulse

If the speed command from positioning module is
executed in normal status, the machine shall be
behind and not available to follow because of the
mechanical inertial. Thus, the method to postpone
the speed command pulse by the accumulation in
the deviation counter of Servo motor can be used.
These accumulated pulses are called “droop pulse”.
Deviation counter generates the droop pulse and
when the machine stops, it returns to “0”".

Dwell time

This is the time to be fixed to adjust the droop pulse
as “0” in the deviation counter of Servo driver after
completing the pulse output from positioning
module. If this time is very short, the positioning

shall be not accurate.

Dynamic brake

When protection circuit acts because of the power
cut-off, Emergency stop (EMG) signal, this function
is used for the short circuit between Servo motor
terminals through the resistance and discharges the
rotation energy into heat and may cause the
sudden stop without motor inertia. Braking power is
generated by electromagnetic brake only when
operating the motor to get a big brake torque. As
electromagnetic brake does not have maintainability,
this is used together with mechanical brake to
prevent the falling of vertical axis.

Electromagnetic brake

This is applied only for the motor equipped with
electromagnetic brake. Electromagnetic brake is
used to prevent the sliding as protective function
when the power is cut-off, operating the vertical axis,
or when the motor stops. Electromagnetic brake
acts in the status that external electromagnetic
brake power is not applied.
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Electronic gear

This function increases/decreases command pulse
from positioning module by 500 times from 1/50
electrically. Thus positioning speed and transfer
distance can be controlled by electronic gear ratio
magnification. If electronic gear ratio setting is
changed, positioning operation speed and the
setting transfer distance shall be changed and
when setting, it should be Servo OFF and within the
setting range to avoid malfunction and crush.

Emergency stop

This applies emergency stop signal to the positioning
module to stop emergently regardless of operation
status of positioning module. In case of 2, 3 axis
positioning module, 2 axis and 3 axis stop emergently
at the same time. Thus for the individual emergency
stop of each axis, emergency stop signal of Servo
driver is used.

External regenerative brake resistor

Called as regenerative resistor. When the machine
moves by the motor, the power is supplied to the
motor from amplifier. But in case of machine and
motor, the rotation energy flows to the amplifier
contrarily when motor decelerates or when load
operation is downward. External regenerative resistor
consumes the regenerative energy as resistance
and obtains the regenerative brake torque and
enables the overall acceptability of regenerative
system during stop. Also it is used for the frequent
acceleration/deceleration.

High speed homing

When high speed homing, the axis does not detect
the near point dog and returns to the mechanical
origin. This is effective only in the status that the
positioning such as floating point or homing is
completed.

Feed pulse

This is the output pulse from positioning module to
Servo driver or stepping driver. It is also called as
command pulse.

Feed screw

This is the basic screw mechanically in the positioning
by screw rotation. Ball crew is often used to reduce
backlash and numeric error.

Feedback pulse

In order to check if the machine acts reliably according
to command pulse generated from positioning
module, if command pulse is generated against
10,000 pulse, the feedback pulse of 10,000 pulse
returns from Servo encoder. After then, the residual
deviation value (droop pulse) becomes “0” and it is
judged that it complied with command pulse very
well.

Please refer to “deviation counter” terminology.

Fixed-feed

This is the feeding of the fixed dimension to cut
paper and bar work piece by the goal dimension.
The increasing system positioning is often used.

Flash memory

This is used to save the parameter and positioning
data for the backup memory without battery. As
there is no battery, it is not necessary to maintain
the battery.

External input high limit (Forward limit switch
signal)

This is the input signal to inform the user that the
high limit switch (b contact configuration, always
ON) is activated out of the action range where the
positioning control is carried out. The positioning
action stops when external forward direction limit
switch signal (b contact) is OFF.

G code

This is the standardized (coded) 2 digit value (00~
99) that indicates various control function of
numeric control module. It is also called “G function”.
Ex;

GO01 Linear interpolation

GO02 Circular interpolation CW

GO04 Dwell

G28 Homing

G50 Max. Spindle speed setting
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Gain

The change of ratio between two values that have a
proportional relation. In case of Graph, it is the change
of tilting of characteristic curve. For example, when
10 is output for the 10 input, output will be changed
as 12.5 by changing the gain.

GD?

Inertial moment. Total sum of each small area
dimension composing of the material that multiplies
by the square of each distance (r) of each area from
the given straight line.

The relation I=[r"dmGD? is given together with gravity
acceleration g by 4qgl.

Incremental encoder

This is the device that output ON/OFF pulse simply
by the axis rotation. 1 phase type outputs only A
phase pulse and does not indicate the axis rotation
direction. 2 phase type outputs A phase and B
phase pulse string and indicates the rotation
direction. When B phase pulse string is changed
with ON if A phase ON, it is judged that the direction
is normal but if A phase is ON when B phase is ON,
it is judged to be reverse direction. There is also
another type of incremental encoder that has Zero
signal. The incremental encoder used most generally

outputs 100~10,000 pulse per one time axis rotation.

Relative coordinate (Incremental system)

Relative coordinate regards the current value
always as “0”. The position is described by goal
direction (sign of position address) and the moving
distance. It is called as “relative address system”.

This is used for the fixed-feed control.

Inertia

This is the attribute of an object having no effect
from outside in the place that maintains the current
condition. Inertia moment.

Interlock

Under this condition, the machine cannot move to
next action until the current running action is
completed. This function is used for the protection
of the damage and malfunction of device.

Interpolation operation

This is the synchronous action of several motor to
carry out the complex function. Each motor can be
set freely by positioning distance, acceleration/
deceleration time, speed and other factors. These
can be combined to move the goal by line or circle.
Linear interpolation and Circular interpolation are
available. Circular interpolation uses two motors.

Inverter

This is the device to change DC with AC. This
device changes the motor speed by converting the
actual commercial frequency 50Hz or 60Hz to DC.
And then it changes it with 5~120Hz AC again and
controls the motor speed.

Jog

This is a kind of manual operation and carries out
Jog action by the setting value such as Jog high
speed and Jog low speed of manual operation
parameter without setting the operation data. If Jog
operation is ON for a long time, the error occurs by
stroke high/low limit value.

KPPS
Abbreviation of “Kilo pulses per second”.
equals to 80,000pulse/sec.

80kpps

Limit switch

This is the switch to stop the moving object on both
sides of moving device for the safety. The circuit is
pressed by the object moving the switch to activate
the contact and will be activated by the forced
power-off. For example, press the actuator as
below to activate the internal micro switch. There
are several types.

Linear interpolation

Linear interpolation operation acts two motors at the
same time for horizontal feed and longitudinal feed
to move the objects diagonally through positioning
module. 3 motors can be active. It is required to set
the same number of positioning operation data per
axis.
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Load inertia ratio
Refer to GDL*/GDM* “GD? terminology.

Low inertia motor

This is the motor used when the frequent acceleration
/deceleration repeats. In case of low inertia motor,
the diameter of motor is reduced and the longitudinal
is longer to cover the torque. This enables the
inertial moment to reduce by 1/3 of standard motor.
The ideal load inertia ratio is greater than or smaller
than 1.

M code (Machine code)

This is additional function interlocking in order to
replace the drill, tighten or loosen the clap, raise or
lower the welding electrode and indicate several
data as auxiliary action of positioning operation. M
code mode has two types of mode: AFTER mode or
WITH mode. When M code is ON, the machine
does not carry out the positioning operation of next
step. M code becomes OFF by PLC program. 1 ~
65535 M code no. set by the user can be set from
operation data item and monitored or indicated on
the external display by using the peripheral.

Machine feed value

When completion of homing, the origin address is
saved. This value does not change even if the latest
position and latest value of the machine coordinate
set by the machine that has the origin address as a
basis, are changed.

Manual pulse generator

The handle of this device is rotated manually to
generate the pulse. This device is used when carrying
out the correct positioning manually.

Main axis

This is the direction that positioning data is executed
at first in case of interpolation operation. For
example, in case of X, Y axis positioning, the axis
that has the largest movement shall be main axis.
And the speed follows this axis. The speed of
subordinate axis is disregarded.

Movement amount per pulse

When using the units such as mm, inch, degree etc,
movement amount is calculated and outputted from
the machine to show how much the motor moves
per pulse. This is the same as the positioning
detection unit. The movement amount per axis
rotation from the motor is as follows:

Movement amount per pulse= (P rate * movement
amount per rotation)/no. of pulse per encoder
rotation

Multi-phase pulse
This is the combination of pulse that has more than
2 phase difference. Ex) 2 phase pulse etc.

Change rate (Increase rate) setting
P rate. Please refer to “P rate” terminology.

Numerical control language

This is the language of paper tape with a punch
hole that indicates the numerical control to the
numerical control module. Numerical language is
composed of EIA code (EIA language), ISO code
(ISO standard), and JIS code (JIS standard).

Near point dog

This is a limit switch located before the origin. When
this switch is ON, the homing speed changes with
creep speed. Thus, the time required to switch ON
for this switch should be longer than the time
necessary for the deceleration from the homing
speed to creep speed.

Numerical control

This is the existing positioning by using the numerical
control module. This control can be used to carry
out high precision, more than 3 axis high speed
control. This is available to carry out movement
control for complicated bending and surface.

Origin

This is the position set as the basis for positioning.
The positioning of absolute coordinate cannot start
without standard point.
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Operation pattern

This is the action to be executed after fixing the
positioning operation data.

1) If selecting "End”, the operation will stop after
fixing the positioning.

2) If selecting "Go-on”, the next step no. shall be
executed after fixing the positioning.

3) If selecting "Continuous”, the next step no. shall
be executed automatically without stop after fixing
the positioning.

Homing method
There are 5 types of Homing method. The method
is different according to machine structure, stop
precision etc. Homing shall be executed after setting
homing parameter.
1) Origin detection after near point OFF
2) Origin detection after deceleration when
near point ON
3) Origin detection by the origin and high/low
limit
4) Origin detection by near point signal
5) High speed origin detection
6) Origin detection high/low limit

Homing parameter

This parameter is necessary for homing. This is set
by the machine design. Thus for the change of this
parameter, the machine design should be changed
in advance. The origin is the basis for the action of
positioning. Thus as if the origin is lost because of
the power cutoff during positioning, the power shall
be OFF and the machine is operated manually, it is
available to return the origin by carrying out the
homing. If homing command is executed, the
machine moves to search the near point dog
regardless of current value and stops at the origin.
In this case, the current value becomes the origin
address. (in case of homing method by near point)

P magnification pulse

This is a coefficient to amplify the feedback pulse
per axis rotation by 2times, 3times, 1/2 or 1/3. This
is the ratio of feed pulse and feedback pulse. For
example, if the number of pulse per motor axis
rotation is set as 2400 pulse, P ratio shall be 2 and

the result shall be the same as 1200 pulse. The
rotation per pulse shall be 0.15 degree when it is
set as 2400 pulse per rotation. But this is 0.3 degree
when 1200 pulse. With P ratio, the positioning
accuracy drop increases.

Position control

This is the control of position and dimension such
as fixed-feed, positioning, numerical control etc.
This is always controlled by feed pulse. There is
speed control also. Even if the same Servo motor is
using, Servo driver may be different.

Position loop gain

This is the ratio of deviation counter droop pulse for
the command pulse frequency.

Position loop gain = Command pulse frequency /
droop pulse (sec™)

Increase the gain to promote the stop precision. But
if position loop gain increases too much, over
shooting occurs and the action shall be unstable. If
position loop gain is too low, the machine will stop
smoother but the stop deviation increases.
Position loop mode

This is a Servo control mode used for positioning.
This is a mode for position control. Other Servo
control mode includes speed loop mode to carry out
speed control and torque loop mode to carry out
torque control (current control).

Positioning

This is to move the machine from one point to the
goal point correctly. Movement includes the distance,
direction, speed set by the user. Positioning is used
for the action such as paper cutting, board punching,
installation of parts to PCB, welding etc. This is also
used for Robot.

Positioning complete signal
This is the signal generated when positioning is
completed. The machine movement will stop after
positioning complete signal is ON.

Positioning operation data
This is an operation data for the user to carry out
the positioning. This will be set by the user according
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to the number of point (the number of address) that
positioning is carried out. In case of XGF-PP1/2/30,
XGF-PP1/2/3D, there is 400 points. In principal,
positioning is executed from step no.1l in accordance
with the order of step no. of operation data.

Positioning parameter

This is the basic data to carry out positioning. Data
type includes unit, movement amount per pulse,
max. speed limit value, high/low stroke value,
acceleration/deceleration time, pulse output mode
etc. Parameters have initial value to change the
value to meet the control condition.

PTP control (Point to point control)

This is a type of positioning control. The branches
to pass by this control method are required to set
operation step on the path in advance. Only the
movement to the given goal position is required.
Here can be the combination of End, Go-on, Continuous
operation pattern.

Pulse
This is ON/OFF conversion of current (voltage) for a

very short time. One pulse string is a series of pulse.

G4F-PP1/2/30, G4F-PP1/2/3D is the module that
generates the pulse.

Pulse generator

This is the device to generate the pulse. For
example, this includes the device (encoder) installed
on the motor axis that generates the pulse when the
axis rotates and digital device. 1 phase type outputs
one pulse string. 2 phase type outputs two pulse
strings that have the phase difference. It is available
to output 600 ~ 1,000,000 pulse per axis rotation.

Pulse output mode of driver

This is the method used to generate forward
direction operation and reverse direction operation
command to Servo motor. The using type is different
according to the machine maker. In case of Type A,
normal operation pulse and reverse operation pulse
shall be outputted from separate terminals. In case
of Type B, normal operation pulse and reverse
operation pulse shall be outputted from the same

terminal and forward/ reverse direction operation
classification signal shall be outputted from different
terminals.

Regenerative brake option
This function is used to carry out acceleration/
deceleration frequently as one option. Refer to
“External regenerative resistor”.

Resolver

This device resolves two voltages of analog input
and detects the angle. This is also called as “2
phase synchronization”. For 1 phase voltage input,
the axis rotation angle is converted to the 2 phase
vertical voltage (analog voltage) and outputted.

Reverse limit switch signal

This is the input signal to inform the user that
reverse limit switch (b contact configuration. Always
ON) out of movement range to carry out positioning
control is activated. The positioning action will stop
when reverse limit switch signal (b contact) is OFF.

Turn table

This is a round table that the product is located. The
positioning control is carried out while the product is
turning within the range of 360 degree.

S pattern acceleration/deceleration

In this pattern, acceleration and deceleration follows
the sine curve and the movement is smooth. S
pattern ratio can be set up to 1~100%.

Sequence control

This means a sequence program that the completion
of a serial of action is detected by switch. By this
signal, the action like next action start shall be
carried out and controlled in order.

Servo motor

This is the motor that turns according to the
command. Servo motor responds very quickly and
carries out frequent high speed and high precision
start/stop. There are two types of Servo motor : DC
type and AC type available for large capacity motor.
Generally, the pulse generator (encoder) for speed
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detection is installed and the feedback control is
carried out frequently.

SFC (Sequential function chart)

SFC is the optimized programming method to carry
out the automatic control of the machine in
sequence with PLC.

Skip function

When skip signal in entered, the running positioning
will stop and the next step positioning will be carried
out automatically.

Subordinate axis

During linear interpolation/circular interpolation
operation, the speed of subordinate axis shall be
calculated automatically from positioning data. This
axis moves by operation data of main axis and

position address of subordinate axis.

Speed control

Speed control is carried out usually by Servo motor.
This is the application for the rotation, welding
speed, homing speed of rotation grinder. Speed
control is different from position control because
current position (address) cannot be controlled.

Speed integral compensation

This is one item of Servo parameter from positioning
data. During speed control, it is used to heighten
the frequency response and improve the transition
characteristics. When adjusting speed loop gain, if
over shooting during acceleration/deceleration
remains in many, it will be effective to increase this
value. This compensation shall be set as ms unit.

Speed limit value

This is max. speed for positioning. If other speed
data is set as higher than this value, the error will
occur. The setting acceleration time is the time from
stop status to speed limit value.

Speed loop gain

This is one item of Servo parameter from positioning
data. This means the speed of control response
during speed control. When load inertia moment

ratio increases, the speed response of control
system will decrease and the action shall be
unstable. If such a thing happens, the action could
be improved by increasing this value. If speed loop
gain increases too much, the overshoot will be large
and occur while motor vibration noise is acting or
stops.

Speed loop mode

This is Servo control mode used for positioning.
This is one mode to carry out speed control. Refer
to “Position loop mode”.

Step out

The stepping motor rotates in proportion to the
number of pulse while the rotation of motor breaks
away if the excessive load is applied to the motor.
This is called as ‘step out'. If the step out occurs, it
is required to replace the motor with new motor that
has bigger torque. The step out may cause to
increase the positioning deviation.

Stepping motor

This is the motor to rotate the given angle (ex:
0.15() when 1 pulse is generated. Because of this
reason, it is available to obtain the rotation in
proportion to the number of pulse. 2~5 phase
stepping motor is available. In case of 3 phase type,
the motor rotates from A to C order when the
voltage is supplied. Cares should be taken for the
step out when overloading.

External stop signal

This is the input signal to stop the action from
external input right away in the positioning control.
When external stop signal (a contact) is ON, the
action will stop.

Stroke limit

This is the range available for the positioning action
or the range that the machine can move without any
damage. (The movement out of this range is
available in Jog operation mode). For the action
using the warm gear, the stroke limit shall be set

according to the length of screw.
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Sudden stop
This stop is carried out within the shorter time than
deceleration time set by parameter.

Torque control

By this function, the limit of resistance torque
applied to the motor that is used for positioning will
be fixed. If the excessive torque is applied to the
motor, the power shall be OFF. When the excessive
torque is applied to the motor, it may cause the
sudden increase of current. If the stress different
from motor consumption occurs, the motor life will
be reduced. This function uses the sudden increase
of torque when the machine homing gives the
command to stop the motor.

Torque loop mode
This is called as “current loop mode”. Refer to
“Positioning loop mode” terminology.

Torque ripple
This means the change of torque width or deviation
of torque.

Turn table

This is the turn table that is turning by the power.
This table is used by dividing into the necessary
position from 360 degree rotation. The unit of
positioning control is “degree”.

Unit setting

This is the setting of the unit for the actual address
or movement amount necessary for positioning.
The available units are mm, inch, degree, pulse.
The initial value of parameter is pulse unit.

WITH mode

This is the mode that carries out the positioning
start and M code output at the same time. This
mode enables the voltage to apply to the welding
electrodes and to display the positioning speed and
it shall be ON when the positioning starts.

XY table

This is the device to move the table to X, Y direction
to carry out the positioning easily. There are some
products available to use commercially.

Zero signal

This is called as “PGO of pulse generator (one time
detection per axis rotation)”. This is also called as
“Z phase”. Refer to “pulse generator” terminology.
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Appendix 2 Positioning Error Information & Actions

Here describes the positioning error types and actions.
This is applied commonly to error information XGF-P01A/P02A/P0O3A/PD1A/PD2A/PD3A.
*open : open collector type, line : line driver type

E Output type Module
fror Error Description operation Actions
Code Open |Line >
state
Max. f Basic P ter is 1< . <2 f
Max. speed value of Basic Parameter exceeds the ax. speed of Basic Parameter is lmax speeds20000 fo
101 range 0 Stop Open collector based on pulse unit, and 1<max.speedd
ge. 100000 for Line Driver.
102 Bias speed value of Basic Parameter exceeds the 0 Sto Bias speed of Basic Parameter should be less than max
range. P speed of Basic Parameter.
103 Pulse output mode value of Basic Parameter exceeds 0 Sto Pulse output mode of Basic Parameter is 0:CW/CCW 1
the range. P Pulse/Dir 2:Phase A/B. Select one among three.
S/W high limit of Extended Parameter should be greate|
111 | Extended Parameter software high/low limit range error o] Stop 'gn fimi X . 8 9
than or equal to S/W low limit of Extended Parameter.
12 Mo Code Mode value of Extended Parameter exceeds 0 Sto M Code output of Extended Parameter is 0:None, 1:With
the range. P 2:After. Select one among three.
Ch S-Ci te of Extended P: ter to b
113 | S-Curve rate of Extended Parameter exceeds the range. o] Stop ange urve rate ot Extended Farameter 1o be morg
than 1 and less than 100.
14 External command selection value of Extended 0 Sto External command selection of Extended Parameterig
Parameter exceeds the range. P 0:Start, 1:JOG command, 2:SKIP. Select one among three.
Set Jog high speed of Manual operation parameter to bg
Jog high speed value of Manual operation parameter 9 high sp ,u peration p .
121 0] Stop greater than or equal to bias speed of Basic Paramete
exceeds the range. )
and less than or equal to max. speed of Basic Parameter.
. Set Jog low speed of Manual operation parameter to bg
Jog low speed value of Manual operation parameter
122 9 P P P 0] Stop more than 1 and less than Jog high speed of Manua
exceeds the range. )
operation parameter.
Set Inching speed of Manual operation parameter to b
Inching speed value of Manual operation parameter ng sp u peration p )
123 6] Stop greater than or equal to bias speed of Basic Paramete
exceeds the range. .
and less than or equal to max. speed of Basic parameter.
. . Homing method of Homing parameter is 0:Dog/Origin(Off)
Homing mode value of Homing parameter exceeds the
31 | 0 ;9 valu "9 P x o Stop | 1:Dog/Origin(On),2:Highflow limit/Origin, 3: Near Point
ge. 4:High speed origin. Select one among five.
. ) Set Homing address of Homing parameter to be greater
Homing address of Homin arameter exceeds the
132 ran ;g g P X 6] stop than S/W low limit of Extended parameter and less than
ge. S/W high limit of Extended Parameter.
t Homing high f Homi ter t I¢
Homing high speed value of Homing parameter exceeds Set Homing hig s;.)eed of Homing p.arame er to be greate
133 the range o] Stop than or equal to bias speed of Basic parameter and les{
9e- than or equal to max. speed of Basic parameter.
t Homing | f Homi ter t ter
Homing low speed value of Homing parameter exceeds Set Homing low spfaed of Homing pe.lrame er to be greate
134 the range o] Stop than or equal to bias speed of Basic parameter and lesg
9e- than or equal to Homing high speed of Homing parameter.
Homing dwell time of Homing parameter exceeds the Set the dwell time of Homing parameter to be less thar
135 0] Stop
range. 50000.
141 Encoder type value of Common parameter exceeds the 0 Sto Set Encoder input signal of Common parameter to bg
range. P between 0 and 6.
142 Exceeds ZONE 1 axis setting value range of Common 0 Sto ZONE1 axis setting value of Common parameter is 0:X
parameter. P axis, 1:Yaxis, 2:Zaxis 3:Encoder. Select one among four.
143 Exceeds ZONE 2 axis setting value range of Common 0 Sto ZONE2 axis setting value of Common parameter is 0:X
parameter. P axis, 1:Yaxis, 2:Zaxis 3:Encoder. Select one among four.
144 Exceeds ZONE 3 axis setting value range of Common 0 Sto ZONE3 axis setting value of Common parameter is 0:X
parameter. P axis, 1:Yaxis, 2:Zaxis 3:Encoder. Select one among four.
145 Exceeds pulse output level setting range of Common 0 Sto Pulse output level value of Common parameter is 0:Low
parameter. P Active, 1:High Active. Set one between two.
146 Exceeds Zone output mode setting range of Common 0 Sto ZONE output mode of Common parameter is 0:individua
parameter P output 1: batch output(ZONE1). Set one between two.
147 Exceeds Circular interpolation method setting rang of 0 Sto Circular interpolation method of Common parameterid
Common parameter. P 0:Middle point, 1:Center point. Set one between two.
Not available to set operation speed value of Operation
151 v I " peratl P Vel peratl 6] Stop Set operation speed to be greater than “0”.
data as “0".
152 Operation speed of Operation data exceeds max. speed 0 Sto Set operation speed to be less than or equal to max.speed
value. P set in the Basic Parameter.
153 Operation speed of Operation data is set less than bias 0 Sto Set operation speed to be greater than or equal to biag
speed. P speed set in Basic Parameter.
Set dwell time of operation data to operate to be less thar]
154 | Dwell time of Operation data exceeds the setting range. o] Stop 5000(‘)” : peratl P
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Output Module
Error - . .
Code Error Description type operation Actions
Open |Line state
155 Exceeds End/Go on/Continuous operation setting o Sto Set one from operation pattern (0:End, 1:Go on, 2: Continuous
range of Operation data. P of operation data to operate.
201 th possiblfe to carry out Homing command in the state o Operation Check if (.:ommand axis is in operation when the Homing
of in operation. command is executed.
Check if command axis is in the state of output disabled when
202 Not possible to carry out Homing command in the state o Sto Homing command is executed. Available to release outpu
of output disabled. P disabled by RST command that selects output disabled
release option.
Not possible to carry out Homing command in the state Check if Driver Ready signal of command axis is OFF when|
203 O Stop ) .
of Servo Ready OFF. Homing command is executed.
211 Not possible to carry out Floating origin setting o Operation Check if command axis is in operation when Floating origir}
command in the state of in operation. P setting command is executed.
212 Not possible to carry out Floating origin setting o Sto Check if Driver Ready signal of command axis is OFF when
command in the state of Servo Ready OFF. P Floating origin setting command is executed.
21 Not possible to carry out Direct Start command in the o Operation Check if command axis is in operation when Direct Start
state of in operation. P command is executed.
Check if command axis is in the state of output disabled when
29 Not possible to carry out Direct Start command in the o Sto Direct Start command is executed. Available to release outpu
state of output disabled. P disabled by RST command that selects output disabled
release option.
Check if M code signal of command axis is ON when Direc
Not possible to carry out Direct Start command in the I . 9 XS | W !
223 O stop Start command is executed. MOF command can make
state of M Code ON.
Code OFF.
Not possible to carry out absolute coordinate operation in thq
origin unsettled state. Check the coordinate of operation data td
Not possible to carry out Direct Start command at the 9 L . P .
224 . : L O Stop operate and the current origin determination. Available to carr
absolute coordinate in the origin unsettled state. ) ) . N
out absolute coordinate operation after origin determination b;
Homing command or floating origin setting command.
25 Not possible to carry out Direct Start command in the o Sto Check if Driver Ready signal of command axis is OFF when|
state of Servo Ready OFF. P Direct Start command is executed.
231 Not possible to carry out Indirect Start command in the o Operation Check if command axis is in operation when Indirect Start
state of in operation. P command is executed.
Check if command axis is in the state of output disabled when
232 Not possible to carry out Indirect Start command in the o Sto Indirect Start command is executed. Available to releasq
state of output disabled. P output disabled by RST command that selects output disabled
release option.
Check if M code signal of command axis is ON when Indirec
Not possible to carry out Indirect Start command in the
233 P ke (6] Stop Start command is executed. Available to make M Code OFF by
state of M Code ON.
MOF command.
Not available to carry out absolute coordinate operation in thq
origin unsettled state. Check the coordinate of step to operatd
Not possible to carry out Indirect Start command at the M - i . P P
234 . . L O Stop and the current origin determination state. Available to carry
absolute coordinate in the origin unsettled state. . ) L L
out absolute coordinate operation after origin determination b
Homing command or floating origin setting command.
235 Not possible to carry out Indirect Start command in the o Sto Check if Driver Ready signal of command axis is OFF when|
state of Servo Ready OFF. P Indirect Start command is executed.
Check if there is no step that control method is set as speed
236 Not possible to carry out Continuous operation of o Sto control in the middle of Continuous operation of position
Indirect Start at speed control. P control among Operation data and operation pattern is set ag
Continuous.
237 Step no. of POINT start is limited up to 20. Stop Set the step no.for POINT start to be less than20
238 Not possible to carry out Continuous operation of Sto Check if acc./dec. pattern of extended parameter of
Indirect Start at S-Curve acceleration/deceleration pattern. P command axis is set as S-Curve.
Not possible to carry out Linear interpolation Start in the
poss| . v .u I . : p : ) I. ) . Check if main axis is in operation when Linear interpolatior}
241 state that main axis of linear interpolation is in (6] Operation .
. command is executed.
operation.
Not possible to carry out Linear interpolation Start in the
possi } vou . : I. P ; : . : L . Check if subordinate axis 1 is in operation when Linea
242 state that subordinate axis 1 of linear interpolation is in O Operation | . . .
. interpolation command is executed.
operation.
Not possible to carry out Linear interpolation Start in the . . ) o . )
Check if subordinate axis 2 is in operation when Linea
243 state that subordinate axis 2 of linear interpolation is in (0] Operation " osu : X S peration W !

operation.

interpolation command is executed.
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E Output type | Module
fror Error Description operation Actions
Code Open |Line P
state
Check if main axis is in the state of output disabled wh
Not possible to carry out Linear interpolation Start in the . ¢ I_ mam axl|s 'S inihes a? of output disa (__:‘ when
) . ) . . ) Linear interpolation command is executed. Available to
244 | state that main axis of linear interpolation is output (0] Stop )
. release output disabled by RST command that selects
disabled. ; ;
output disabled release option.
. ) ) ) . Check if subordinate axis 1 is in the state of output disabled
Not possible to carry out Linear interpolation Start in the . . . . )
) ) ) . L when Linear interpolation command is executed. Available td
245 | state that subordinate axis 1 of linear interpolation is (0] Stop )
I release output disabled by RST command that selects outpu
output disabled . )
disabled release option.
. ) ) ) . Check if subordinate axis 2 is in the state of output disabled
Not possible to carry out Linear interpolation Start in the . . ) . )
. ) ) . L when Linear interpolation command is executed. Available td
246 | state that subordinate axis 2 of linear interpolation is (0] Stop .
I release output disabled by RST command that selects outpu
output disabled . )
disabled release option.
Not possible to carry out Linear interpolation Start in the Check if M Code signal of main axis is ON when Linea
247 | state that M Code signal of main axis of Linear (0] Stop interpolation command is executed. Available to make M
interpolation is ON. Code OFF by MOF command.
Not possible to carry out Linear interpolation Start in the Check if M Code signal of subordinate axis 1 is ON when
248 | state that M Code signal of subordinate axis 1 of Linear (0] Stop Linear interpolation command is executed. Available to makg
interpolation is ON. M Code OFF by MOF command.
Not possible to carry out Linear interpolation Start in the Check if M Code signal of subordinate axis 2 is ON when
249 | state that M Code signal of subordinate axis 2 of Linear (0] Stop Linear interpolation command is executed. Available to makg
interpolation is ON. M Code OFF by MOF command.
Not available to carry out absolute coordinate operation in
. - . the origin unsettled state. Check the coordinate of step td
Not possible to carry out positioning operation of absolute . L. .
. . ) . ) operate and the current origin determination state. Availablg
250 | coordinate in the state that main axis of Linear (0] Stop ) . .
. . to carry out absolute coordinate operation after origin
interpolation is origin unsettled. R . . - .
determination by Homing command or floating origin setting
command.
Not available to carry out absolute coordinate operation in
. - . the origin unsettled state. Check the coordinate of step td
Not possible to carry out positioning operation of operate and the current origin determination state. Availablg
251 absolute coordinate in the state that subordinate axis 1 (0] Stop P 9 ) . . .
) ) L to carry out absolute coordinate operation after origin
of Linear interpolation is origin unsettled. . ) ) L ;
determination by Homing command or floating origin setting
command.
Not available to carry out absolute coordinate operation in
. e . the origin unsettled state. Check the coordinate of step to
Not possible to carry out positioning operation of . -
. . ) ) operate and the current origin determination state.
252 absolute coordinate in the state that subordinate axis 2 (0] Stop . i X
) ) L Available to carry out absolute coordinate operation after
of Linear interpolation is origin unsettled . L ) ) .
origin determination by Homing command or floating origin
setting command.
In case that main axis and subordinate axis is set wrong : . - .
o ] . ) Check if the subordinate axis is not assigned, or only ong
in Linear interpolation. (the case that the subordinate L ) L . )
253 L ) L (0] Stop axis is assigned, or no axis is assigned when Linea
axis is not assigned, the case that only one axis is ) . .
. . . interpolation command is executed.
assigned, or the case that no axis is assigned)
Not possible to carry out the operation as Servo Ready Check if Driver Ready signal of main axis is OFF when
254 | . . . ) . ) o Stop : ) . )
is OFF at the main axis of Linear interpolation Linear interpolation command is executed.
255 Not possible to carry out the operation as Servo Ready o Sto Check if Driver Ready signal of subordinate axis 1 is OFH
is OFF at the subordinate axis 1 of Linear interpolation P when Linear interpolation command is executed.
256 Not possible to carry out the operation as Servo Ready o Sto Check if Driver Ready signal of subordinate axis 2 is OFH
is OFF at the subordinate axis 2 of Linear interpolation P when Linear interpolation command is executed.
Check if the goal position of operation data of the step fo
257 Not possible to carry out Linear interpolation if there is o Sto Linear interpolation is not the same with the current positior]
no goal position of main axis. P for absolute coordinate and it is set as “0” for relative
coordinate.
258 Not possible to carry out Linear interpolation if main axis o sto Check if control method of operation data step of main axid
is at speed control. P for Linear interpolation operation is set as speed control.
. . . . ) Check if control method of operation data step o
Not possible to carry out Linear interpolation if subordinate . ) . . P . N P
259 L (0] Stop subordinate axis 1 for Linear interpolation operation is set ad
axis 1 is at speed control.
speed control.
Check if control method of operation data step of
Not possible to carry out Linear interpolation if subordinate . I . ) . P .I . .p
260 A (0] Stop subordinate axis 2 for Linear interpolation operation is set
axis 2 is at speed control.
as speed control.
271 Not possible to carry circular interpolation start in the o Operation Check if main axis is in operation when circular interpolatior
state that main axis of circular interpolation is in operation. P command is executed.
Not possible to carry circular interpolation start in the
poss! ) ya ) 8 I_ P ) : . I L . Check if subordinate axis is in operation when circula
272 | state that subordinate axis of circular interpolation is in (0] Operation

operation

interpolation command is executed.
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Output Module
Error _ . .
Code Error Description type operation Actions
Open |Line state
) ) ) ) ) Check if main axis is in the state of output disabled wher|
Not possible to carry circular interpolation start in the ; . . . .
) ) . ) L circular interpolation command is executed. Available td
273 state that maxin axis of circular interpolation is output 6] Stop )
. release output disabled by RST command that selects outpu
disabled. . .
disabled release option
. . . . . Check if subordinate axis 1 is in the state of output disabled
Not possible to carry circular interpolation start in the ) . . ) .
. ) ) ) L when circular interpolation command is executed. Available tg
274 state that subordinate axis of circular interpolation is 0] Stop )
I release output disabled by RST command that selects outpu
output disabled. . .
disabled release option.
Not possible to carry circular interpolation start in the Check if M Code signal of main axis is ON when circula
275 state that M Code signal of main axis of circular 0] Stop interpolation command is executed. Available to make M Codsg
interpolation is ON. OFF by MOF command.
Not possible to carry circular interpolation start in the Check if M Code signal of subordinate axis is ON when
276 state that M Code signal of subordinate axis of circular 6] Stop circular interpolation command is executed. Available to makg
interpolation is ON. M Code OFF by MOF command.
Not available to carry out absolute coordinate operation in thg
Not possible to carry positioning operation of absolute origin unsettled state. Check the coordinate of step to operatg
277 coordinate in the state that main axis of circular 0] Stop and the current origin determination state. Available to carr
interpolation is origin unsettled. out absolute coordinate operation after origin determination b;
Homing command or floating origin setting command.
Not available to carry out absolute coordinate operation in thq
Not possible to carry positioning operation of absolute origin unsettled state. Check the coordinate of step to operatd
278 coordinate in the state that subordinate axis of circular [0} Stop and the current origin determination state. Available to carry
interpolation is origin unsettled out absolute coordinate operation after origin determination b;
Homing command or floating origin setting command.
279 Not possible to carry out the operation as main asix and 0 Sto Check the setting of main axis and subordinate axis of circula
subordinate axis is set as the same in circular interpolation. P interpolation command.
280 Not possible to carry out the operation as Servo Ready o Sto Check if Driver Ready signal of main axis is OFF when circula
is OFF in main axis of circular interpolation. P interpolation command is executed.
281 Not possible to carry out the operation as Servo Ready 0 Sto Check if Driver Ready signal of subordinate axis 1 is OFH
is OFF in subordinate axis of circular interpolation. P when circular interpolation command is executed.
282 Not possible to carry out degree operation in circular 0 Sto Check if the unit of Basic Parameter of main axis of circula
interpolation. P interpolation command is set as degree.
283 Not possible to carry out degree operation in circular o So Check if the unit of Basic Parameter of subordinate axis o
interpolation. P circular interpolation command is set as degree.
Not ible t t th ti if start point
ot poss! ,e ° (?arry ou. © operation | _S a Pom Check if the center point or middle point is set as the samg
284 =center point (middle point) or center point (middle 6] Stop . . L ) )
) L . . point as start point or end point in circular interpolation.
point) =end point in circular interpolation.
Check if circular int lati thod of C ter i
The start point and end point is Not possible to be same ecxt F:II’CU ar |.n erpoa. ‘on me _O, ot --ommon .par.ame °r'y
285 . . . . ) ) 6] Stop set as middle point and if the position of start point is not thg
in the middle point mode of circular interpolation. )
same as end point.
The radius of the circle to carry out circular interpolation
286 Radius setting error in circular interpolation (0] Stop operation is up to 2e31 pulse. Check if it is set in order to carry
out the circular interpolation more than the size.
Not possible to carmy out the operation as linear profile Check if circular interpolation method of Common parameter i
287 P > carny. P P 0 Stop | set as Middle point and the middle point is set to be aligned
comes out of circular interpolation. ) ) .
with start point and end point.
The radius of circle for circular interpolation operation should
288 The radius should be larger than backlash amount in 0 Sto be larger than Backlash compensation amount set in thg
circular interpolation. P Extended parameter of main axis and subordinate axis. ChecH
the setting value.
As the radius difference from the start point and end point dug
to the wrong setting of center point is too much, it is no
289 Center point setting error in circular interpolation 6] Stop ) wrong "9 . r, pof I u v .
possible to carry out the right circular interpolation operation
Check the setting value.
. . Check if the Error occurred axis is included in Synchronoug
Not possible to carry out Synchronous Startcommand in . ) . o .
291 . . 0] Operation | Start command and if there is no axis in operation when thg
the state of in operation. )
command is executed.
Check if the Error occurred axis is included in Synchronoug
292 Not possible to carry out Synchronous Start command 0 Sto Start command and if it is in the state of output disabled when
in the state of output disabled. P the command is executed. Available to release output disabled
by RST command that selects output disabled release option.
Not possible 1o carry out Svnchronous Start command Check if the Error occurred axis is included in Synchronous
293 P Y 4 0] Stop Start command and if M Code signal is ON when the command

in the state of M Code ON.

is executed.Available to make M Code OFF by MOF command.
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Appendix 2 Positioning Error Information & Actions

Output Module
Error L ) .
Code Error Description type operation Actions
Open |Line state
Check if the Error occurred axis is included in Synchronoug
204 Not possible to carry out Synchronous Start command 0 Stop Start command, and if the goal position of operation data of thg
in case that there is no goal position. step to operate is not the same as the current position fo
absolute coordinate and is set as “0” for relative coordinate.
Not possible to carry out Synchronous Start command Check if the Error ocfcurr(lad axis is im.:ludeq in Synchronoug
295 . ] o] Stop Start command, and if Driver Ready signal is OFF when thg
in the state that Servo Ready is OFF. )
command is executed.
Check if only one axis of Synchronous Start command ig
296 In case that Synchronous Start command axis setting 0 Stop assigned. The axis assignment address means 0 bit : X axis, 1
is wrong. bit : Yaxis, 2 bit : Zaxis and each bit is set as “1” for axid
assignment.
301 Not possible to carry out Speed/Position control 0 Stop Check if the axis is ‘stop’ state when speed/position contro
switching command not in the state of in operation. switching command is executed.
302 Not possible to carry out Speed/Position control 0 Stop Check if the axis is ‘speed control’ state when speed/position
switching command not in the state of speed control. control switching command is executed.
Not possible to carry out Speed/Position control Check if the axis is in operation by subordinate axis o
303 switching command at subordinate axis of 0 Stop Synchronous Start operation when speed/position contro
Synchronous Start operation. switching command is executed.
304 Not possible to carry out Speed/Position control 0 Stop Check if the operation has the goal position when speed
switching command if there is no goal position. /position control switching command is executed.
311 Not possible to carry out Position/Speed control o Stop Check if the axis is ‘stop’ state when position/speed control
switching command not in the state of in operation. switching command is executed.
Not possible to carry out Position/Speed control Check if the axis is in operation by subordinate axis o
312 switching command at subordinate axis of Synchronous o] Stop Synchronous Start operation when position/speed contro
Start operation. switching command is executed.
No.t D_OSSIbIe o c.arry out Posn.lon/Spfeed confrol ) Check if the axis is in circular interporation operation whery
313 switching command in the state of circular interpolation o] Operation . L )
. position/speed control switching command is executed.
operation.
No.t p_OSSIbIe o cs.:lrry out Posmf)n/Sp.eed con?rol . Check if the axis is in linear interporation operation when
314 switching command in the state of Linear interpolation 0] Operation o L .
. position/speed control switching command is executed.
operation.
321 Not possible to carry out deceleration stop command 0 Stop Not possible to carry out deceleration stop command not in thg
not in the state of in operation. state of in operation.
32 Not possible to carry out deceleration stop command 0 Operation Not possible to carry out deceleration stop command in thg
in the state of Jog operation. state of Jog operation.
323 Not possible to carry out deceleration stop command o Operation Check if the axis is in manual pulse generator operation whery
for operation axis of manual pulse generator. deceleration stop command is executed.
331 Not possible to carry out Skip command not in the 0 Stop Check if the axis is ‘stop’ state when Skip command ig
state of in operation. executed.
332 Not possible to carry out Skip command for subordinate 0 Operation Check if the axis is in operation by subordinate axis of Lineal
axis of Linear interpolation operation. interpolation when Skip command is executed.
333 Not possible to carry out Skip command for subordinate 0 Operation Check if the axis is in operation by subordinate axis o
axis of Synchronous Start operation. Synchronous Start operation when Skip command is executed.
Not possible to carry out Skip command for operation ) Check if the axis is in manual pulse generator operation whery
334 . o] Operation ) )
axis of manual pulse generator. Skip command is executed.
335 Not possib.le to carry out Skip command in the state of 0 Operation Check if the axis is in Jog operation when Skip command ig
Jog operation. executed.
Not possible to carry out Skip command in the state of ) Check if the axis is in Direct Start operation when Skig
336 . ) 0] Operation .
Direct Start operation. command is executed.
337 Not Possible t(? carry out Skip command in the state of o Operation Check if the axis is in Inching operation when Skip command ig
Inching operation. executed.
338 Not possible to carry out Skip command for subordinate o Operation Check if the axis is in operation by subordinate axis of circula
axis of circular interpolation operation. interpolation operation when Skip command is executed.
341 Not possible to carry out Synchronous Start by 0 Operation Check if the axis is in operation when Synchronous Start b
Position command in the state of in operation. Position command is executed.
Check if the axis is in the state of output disabed  when
349 Not possible to carry out Synchronous Start by 0 Stop Synchronous Start by Position command is executed. Availablg
Position command in the state of output disabled. to release output disabled by RST command that selectq
output disabled release option.
. Check if the M Code signal of the axis is ON when
343 Not possible to carry out Synchronous Start by o] Stop Synchronous Start by Position command is executed. Availablg

Position command in the state of M Code ON.

to make M Code OFF by MOF command.
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Appendix 2 Positioning Error Information & Actions

E Output type Module
fror Error Description operation Actions
Code Open | Line P
state
Not available to carry out absolute coordinate operation
in the origin unsettled state. Check the coordinate of ste|
Not possible to carry out Synchronous Start by Position I 'gin u . ,I ) H
) . . to operate and the current origin determination state
344 | command at the absolute coordinate in the state of origin Stop . . .
unsettied Available to carry out absolute coordinate operation afte|
' origin determination by Homing command or floating
origin setting command.
345 Not possible to carry out Synchronous Start by Position Sto Check if Driver Ready signal of the axis is OFF when
command in the state that Servo Ready is OFF. P Synchronous Start by Position command is executed.
Not possible to carry out Synchronous Start by Position
poss! ) Ty out Sy L 8 . y. ) " Check if main axis is in the origin unsettled state wher
346 | command in the state that the origin of main axis is not Stop )
Synchronous Start command is executed.
settled.
Check if main axis of Synchronous Start by Positior]
347 There is error in setting main axis/subordinate axis of Sto command is set as the same as command axis. Mair}
Synchronous Start by Position command. P axis is set by writing 0(Xaxis),1(Yaxis),2(Zaxis) to thg
setting address.
Check if main axis is set as “no indication” for thd
Not possible to carry out Synchronous Start by Position . : . ,I . s ! . inaicat )
) L. ) position indication during equal speed operation o
348 | command when main axis is at speed control without Stop .
e Extended parameter and carries out speed contro
position indication. ) )
operation when Synchronous Start command is executed.
351 Not possible to carry out Synchronous Start by Speed Operation Check if the axis is in operation when Synchronous Star}
command in the state of in operation. P by Speed command is executed.
Check if the axis is in the state of output disabed
352 Not possible to carry out Synchronous Start by Speed sto when Synchronous Start by Speed command g
command in the state of output disabled. P executed. Available to release output disabled by RST]
command that selects output disabled release option.
Check if the M Code signal of the axis is ON wher
Not possible to carry out Synchronous Start by Speed 9 .
353 command in the state of M Code ON Stop Synchronous Start by Speed command is executed
) Available to make M Code OFF by MOF command.
354 Not possible to carry out Synchronous Start by Speed Sto Check if Driver Ready signal of the axis is OFF when
command in the state that Servo Ready is OFF. P Synchronous Start by speed command is executed.
Check if main axis of Synchronous Start by Speed
355 There is error in setting main axis/subordinate axis of Sto command is set as the same as command axis. Mair}
Synchronou Start by Speed command. P axis is set by writing 0(Xaxis),1(Yaxis),2(Zaxis) to thg
setting address.
The main axis ratio of Synchronous Start by Speed
356 There is error in setting main axis ratio/subordinate axis Sto command should be greater than or equal to thg
ratio of Synchronouos Start by Speed command. P subordinate axis ratio. Check the main axis ratio
subordinate axis ratio setting.
Synchronous Start by speed command may not bdg
357 Not possible to carry out Synchronous Start by Speed Sto carred out according to the combination of pulse outpu
command at the specific Pulse Mode. P mode set in Basic Parameter of main axis and pulsg
output mode set in Basic Parameter of subordinate axis.
In case that the main axis of Synchronous Start by speed
d is Encoder, Encoder input signal set i
Not possible to carry out Synchronous Start by Speed command I Encoder, Encoder input signal se !n
358 ] . Stop Common parameter and the pulse output mode set in
command in the setting pulse mode. . ) .
Basic parameter may not be carried out according to thg
combination. Please refer to the manual.
Synchronous Start by speed command can not set the Check if the main axis of Synchronous Start by speed
359 | subordinate axis of Synchronous Start by Speed or Stop command is in operation by the subordinate coordinatg
circular interpolation as main axis. of Synchronous Start by Speed or circular interpolation.
361 Not possible to carry out Position Override command not Sto Check if the axis is ‘stop’ state when Position Override
in the state of in operation (Busy). P command is executed.
362 Not possible to carry out Position Override command not Sto Check if the axis is in dwell when Position Overridg
in the state of in dwell. P command is executed..
Not possible to carry out Position Override command not . Check if the axis is in operation by position contro
363 X L R Operation » . .
in the state of positioning operation. when Position Override command is executed.
364 Not possible to carry out Position Override command for Operation Check if the axis is in Linear interpolation operation
the axis of Linear interpolation operation. P when Position Override command is executed.
Not possible to carry out Position Override command for . Check if the axis is in circular interpolation operatior]
365 K ] R . K Operation » . .
the axis of circular interpolation operation. when Position Override command is executed.
Check if th tion b bordinat i
Not possible to carry out Position Override command for . ecr il the axis is in ope.ra fon by su or. ,ma ° aXIS_ N
366 ; ) . Operation [ Synchronous Start operation when Position Overridg
the subordinate axis of Synchronous operation. .
command is executed.
367 Not possible to carry out Position Override command for Operation Check if the axis is in manual pulse generator operatior

the operation axis of manual pulse genrator.

when Position Override command is executed..
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Appendix 2 Positioning Error Information & Actions

E Output type Module
fror Error Description operation Actions
Code Open | Line P
state
371 Not possible to carry out Speed Override command not o Sto Check if the axis is ‘stop’ state when Speed Override is
in the state of in operation (Busy). P executed.
Speed value of Speed Override command should be lesq
372 Exceeds the range of speed override value. O Stop than or equal to max. speed set in Basic Parameter
Check the speed value.
Check if the axis is in operation by subordinate axis o
Not possible to carry out Speed Override command for ) ) I. X . 'S In op . I v su : X .
373 ) ) ) . . ) (6] Operation | Linear interpolation operation when Speed Overridg
the subordinate axis of Linear interpolation operation. .
command is executed.
Check if the axis is in operation by subordinate axis o
Not possible to carry out Speed Override command for . ) : ) X ,I in op ) I y subord X .
374 . ) . . . (0] Operation | circular interpolation operation when Speed Overridg
the axis of circular interpolation operation. .
command is executed.
Check if the axis is in operation by subordinate axis o
Not possible to carry out Speed Override command for . I (s 18 In op . I Y subord X .
375 . ) ) o Operation [ Synchronous Start operation when Speed Overridg
the subordinate axis of Synchronous operation. .
command is executed.
376 Not possible to carry out Speed Override command for o Operation Check if the axis is in manual pulse generator operatior
the operation axis of manual pulse generator. P when Speed Override command is executed.
Not possible to carry out Speed Override command in . Check if the axis is in the state of deceleration stop when
377 . . (0] Operation ) .
the deceleration section. Speed Override command is executed.
Not possible to carry out Speed Override command in . Check if the acceleration/deceleration pattern of Extended
378 ) ) o Operation .
S-curve acceleration/deceleration pattern. Parameter of command axis is set as S-Curve.
381 Not possible to carry out Random position speed o Sto Check if the axis is ‘stop’ state when Random positior]
override command not in the state of in operation. P speed override command is executed.
382 Not possible to carry out Random position speed o Sto Check if the axis is in speed control operation when
override command not in positioning operation. P Random position speed override command is executed.
Speed | f Rand iti d id
Exceeds the speed override value range of Random peed value o andom posttion - speed  overriag
383 osition speed override command o Stop command should be less than or equal to max. speed
P P ) set in Basic Parameter. Check the speed value.
Not possible to carry out Random position speed Check if the axis is in operation by subordinate axis o
384 | override command for the subordinate axis of Linear O Operation | Linear interpolation operation when Random positior]
interpolation operation. speed override command is executed.
Not .pOSS|bIe to carry out .Rando.m posﬁlon spe.ed . Check if the axis is in circular interpolation operatior]
385 | override command for the axis of circular interpolation (6] Operation . .
) when Speed Override command is executed.
operation.
Not possible to carry out Random position speed Check if the axis is in operation by subordinate axis o
386 | override command for the subordinate axis of O Operation | Synchronous Start operation when Speed Overridg
Synchronous operation. command is executed.
Not possible to carry out Random position speed
.p : v ou . P ) " P ) Check if the axis is in manual pulse generator operatior]
387 | override command for the operation axis of manual O Operation ) .
when Speed Override command is executed.
pulse generator.
Not possible to carry out Random position speed
,p : 'r y o posft P ) Check if Driver Ready signal of the axis is OFF when
388 | override command in the state that Servo Ready is (0] Stop . .
OFF Random position speed override command.
Not possible to carry out Random position speed
_p : .r y o posft P ) Check if the acceleration/deceleration pattern of Extended
389 | override command in the state that Servo Ready is o Stop .
OFF Parameter of command axis is set as S-Curve.
. . . Check if the acceleration/deceleration pattern of
Not possible to carry out Continuous operation command .
390 ) . ) (6] Stop Extended Parameter of command axis is set as
in S-Curve acceleration/deceleration pattern.
S-Curve
391 Not possible to carry out Continuous operation command o Sto Check if the axis is ‘stop’ state when Continuoug
not in the state of in operation. P operation command is executed.
392 Not possible to carry out Continuous operation command o Sto Check if the axis is in dwell when Continuous operation
not in the state of in dwell. P command is executed.
303 Not possible to carry out Continuous operation command o Sto Check if the axis is in speed control operation when
not in the stte of positioning operation. P Continuous operation command is executed.
. . Speed value of Continuous operation command should
Speed data value of Continuous operation command P P . .
394 O Stop be less than or equal to max. speed set in Basid
exceeds the allowable range.
Parameter. Check the speed value.
. ) . Check if the axis is in operation by subordinate axis o
Not possible to carry out Continuous operation command ) . . . . .
395 X . . K R . O Stop Linear interpolation operation when Continuous operation
for the subordinate axis of Linear interpolation operation. )
command is executed.
396 Not possible to carry out Continuous operation command o Sto Check if the axis is in circular interpolation operatior]
for the axis of circular interpolation operation axis. P when Continuous operation command is executed.
. . . Check if the axis is in operation by subordinate axis o
Not possible to carry out Continuous operation command . ) . )
397 o Operation [ Synchronous Start operation when Continuous operation

for the subordinate axis of Synchronous operation.

command is executed.
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Appendix 2 Positioning Error Information & Actions

Output Module
Error _ ) .
Code Error Description type operation Actions
Open | Line state
398 Not possible to carry out Continuous operation command o Operation Check if the axis is in manual pulse generator operation when
for the operation axis of manual pulse generator. Continuous operation command is executed.
Not possible to carry out Continuous operation command ) Check if the axis is in operation of 400" step when Continuoud
399 ) o Operation . .
at the last step of Operation data. operation command is executed.
400 Not possible to carry out Continuous operation command o Operation Check if the axis is in operation by Direct Start command tha
in the state of Direct Start operation. Continuous operation command is executed.
201 th possibl.e to carry out Inching command in the state o Operation Check if the axis is in operation when Inching command i
of in operation. executed.
Check if the axis is in the state of output disabled wher
402 Not possible to carry out Inching command in the state o stop Inching command is executed. Available to release outpu
of output disabled. disabled by RST command that selects output disabled
release option.
403 Not possible to carry out Inching command in the state o Stop Check if Driver Ready signal of the axis is OFF when Inching
that Servo Ready is OFF. command is executed.
411 Not pos.sible to .carry out Jog Start command in the o Operation Check if the axis is in operation when Jog Start command ig
state of in operation. executed.
Check if the axis is in the state of output disabled when Jog
412 Not possible to carry out Jog Start command in the o Stop Start command is executed. Available to release outpu
state of output disabled. disabled by RST command that selects output disabled
release option.
413 Not possible to carry out Jog Start command in the o Stop Check if Driver Ready signal of the axis is OFF when Jog
state that Servo Ready is OFF. Start command is executed.
If Jog operation is set asa high speed less than 500pps, Check whether the JOG high speed setting value is 500pps
414 | JOG high speed may not be changed to JOG low O Operation | and lower in Manual Operation Parameter and change if
speed in a same direction. higher than 500pps.
421 Not possible to allow Manual pulse generator operation o Operation Check if the axis is in operation when manual pulse generato
in the state of in operation. operation command is executed.
Check if the axis is in the state of output disabled wher
422 Not possible to allow Manual pulse generator operation o Stop manual pulse generator operation command is executed
in the state of output disabled. Available to release output disabled by RST command tha
selects output disabled release option.
423 Not possible to carry out Manual pulse generator o Stop Check if Driver Ready signal of the axis is OFF when manua
operation in the state that Servo Ready is OFF. pulse generator operation command is executed.
Manual pulse generator operation command may not bdg
424 Not possible to carry out Manual pulse generator o Operation carried out according to the combination of Encoder inpu
operation in the setting pulse mode. signal set in Common parameter and the pulse output modg
set in Basic Parameter of command axis.
431 Not possible to carry out Return to the Position before o Operation Check if the axis is in operation when Return to the positior
Manual Operation in the state of in operation. before manual operation command is executed .
Check if the axis is in the state of output disabled when
432 Not possible to carry out Return to the Position before o Stop Return to the position before manual operation command ig
Manual Operation in the state of output disabled. executed. Available to release output disabled by RST
command that selects output disabled release option.
433 Not possible to carry out Return to the Position before o Stop Check if Driver Ready signal of the axis is OFF when Return
Manual Operation in the state that Servo Ready is OFF. to the position before manual operation command is executed.
Not po.ssmle to carry out Star? step no. Change/R‘epeat ) Check if the axis is in operation when Start step no. changqg
441 Operation Start step no. assignment command in the o Operation .
. . /repeat command is executed.
state of in peration.
Exceeds the step assignment range of Start step no. Check if the setting step V?Iue of Start step no. lchange
’ ) command or repeat operation start step no. assignmen
442 | Change/Repeat Operation Start step no. assignment o Stop .
command. command is greater than or equal to 1 and less than or equal
to 400.
Not possible to carry out Current Position Preset ) Check if the axis is in operation when Current position prese
451 . ) . O Operation )
command in the state of in operation. command is executed.
Not possible to set the auxiliary position data value out Check if the position value of current position prese
452 | of range of software high/low limit while Current o Stop command is within the range of soft high /low limit set in
Position Preset command is executed. Extended Parameter.
461 Not possible to carry out Position Teaching command in o Operation Check if the axis is in operation when Position teaching
the state of in operation. command is executed.
Not possible to carry out Teaching Array command for Check if thn.a data no. of Teaching Array command is set in thq
462 (0] - range that is greater than or equal to 1 and less than or equa

the data over 16.

to 16.
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Warranty and Environmental Policy

Warranty

1. Warranty Period
The product you purchased will be guaranteed for 18 months from the date of manufacturing.

2. Scope of Warranty
Any trouble or defect occurring for the above-mentioned period will be partially replaced or repaired. However,
please note the following cases will be excluded from the scope of warranty.

Any trouble attributable to unreasonable condition, environment or handling otherwise specified in the manual,
Any trouble attributable to others’ products,

If the product is modified or repaired in any other place not designated by the company,

Due to unintended purposes

Owing to the reasons unexpected at the level of the contemporary science and technology when delivered.
Not attributable to the company; for instance, natural disasters or fire

3. Since the above warranty is limited to HMI unit only, make sure to use the product considering the safety for
system configuration or applications.

Environmental Policy

LS Industrial Systems Co., Ltd supports and observes the environmental policy as below.

Environmental Management About Disposal

LS Industrial Systems considers the LS Industrial Systems’ PLC unit is designed
environmental preservation as the preferential to protect the environment. For the disposal,
management subject and every staff of LS —=— separate aluminum, iron and synthetic resin
Industrial Systems use the reasonable (cover) from the product as they are
endeavors for the pleasurably environmental reusable.

preservation of the earth. |
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