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MM4006 8Axis Motion Controller/Driver

Warranty

Newpnrt Corporation warrants this product to be Jree from defeeis i
- materlal and watkmanship for a perliad of | year from the date «f shipment
Il [aund (o be defective during the warranly periad, the praduct will cither
be repaned or replaced at Newport's option.

To exercise thas warranty. write or call your lacal Newport represcotative.
or contact Newport headguarters in Irvipe, California. You will be given
prampt assislance and yeturn instiructions. Send the lnsirament, trans-
purlation prepa:d. to the indicated service jacllny. Repairs will be made
and the mstrument returned, transportation prepald. Repaired praducts
are warranted {or the balance of the aviginal wayranty perkxd, or at leasi *N)
days

Limitation of Warvanty

Tius warranty does not apply (o defects resulting lcom meedification or iis-
use of any praduct or part. This warranty also does not apply (o duses, bat-
terles ar damage from battery eakage.

This warraonly Is In lieu of all nther warranties. expressed or implied.
ln¢luding any Implled warranty of merchantability or litress for a particular
use. Newport Corpuration shall not Le hable [or any indicect. special. or
consequeniial dumages.

No part of this manual may be reproduced or copied witlhioul Lhe prior sritlen
approval of Newport Corpuration.

This manual has been provided for infurmalion vnly anid product specifica-
tions are subject w change withoul notice, Any changes will be reflected n
(ulure printings.
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W declare that the accotnpaoying product. [dentifled with the " (€7 mark, meets
all relevant requircments of Directives:

o FH2VFEC, for Lew Vollage Compitibliity.
s 8%006/EEC for Electromagznetle Compatibillty,

Generle slandard:

Emission:  NF ENG1326-1, {or measurement, lal and confrol cguijpnment.

Immunity:  NF ENG1:426-1, for measurement, laly and control equipment

Safety: EIC lN0-1, safety standards for measurement, lah and cnnivol
aquipment.

Newpurt Corparation shall nol be liable lor damayes when using the procluc:
* bodification of the product,

* Using moclified vonocator, or modifled or nol supplled cables.
= Connecling thls pracluct to non-CE equipment.
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Section 1
Introduction

| m Sefety Considerations

The fodawing ceeral <ehoey prevantie:ng wost be obisceved honing all phas-
5 0baperRlaen of TR copmpinsent, Fagiure e mply sscthnnhese srecanlions
o sl specaing winnongs vlseschere I this manual viodoate s <afety stan-
darais ol desdn wepnle o et abenched v ol s espipnonent

Discouneet cr tlooget plyer e Ll pavser cardd ome the Talliwan, ciccnm-
stinues

Il prowesr 2orel o v it beer sllachenl calites e Traned v dhnnasesd Sn
ANy Wy

1= I paseer plug or recepiacle |s damae-e nany won,

e s s cxposaxt 1o aalin exeesslve o= Tae o heaads ate s Lasl onel,
Bzt vz Das Been clenppedd e Phae vose el i ¢l

I verns suspawel service or repair is e cl.

Wl =p wag <o) 1 case

To prodech thie eequtipment Trom diuniee iad aveidd liszsrclows sibwalinmes. lal-
loow Upersr recommiendalions

Do aod apen the couipment. Theio aby o tiser seerviceable or adwesta bl
puaris inside.

Mo ot ke suay nendilications or ports substitutions i Hhe Cquipmient,
12eturn 1l eqquigannemt In Newport bae iy seryice and rpair iveds.,

D naot tonch, direcily or with ofher obyects. live carcaity insice 1he wnil.
Do not operate the unit in an cxplusive altnospheeree.

Keep allalr vents free of dir and dust,

Da not block alr vents with payser ur atheer objucls.

Ry all ligguids away lren unil,

Dol rapase ppuipment lo exce=sive moistare (GEB% hnmididy).

b FHIALE T <




MM4006

Totranlucthon

WARNING

All autachment plug receptaches in the vicinity of this unit are 10 be of Mie
grunnding lype and properdy polarizel.

Contact your clecinician 1o check your reccptiches,

CAUTION

Lhis product is equipped with a8 3wire grounding 1vpe plug. Aoy inter-
raplion of the grounding connmection can create an electriv shiock hazard.
If you are weebbe to iny:d the plog into your wall plug receplicle, con-
tact your clectrician 1o perform the necessary alterations I asare thiat
the green {green-vellow) wire ix atiachel to carth gronnd.

CAUTMON

This product vperales wilk voliages that can be lcthal. Pushing ohjects of
any kiml into cabinel daoix or holes, oe spillieg any [guld vn the product,
may louch hiazanlous voltage poinls ot shortCirenit pars,

CAUNMON

Opening or remaving cavees Wil expose vou to hazardous voltages.

Refer all sorviclng inlernal 0 this instrument enclosury to goslilienl sop

vice personnel who shinuld nhserve (e iolluwing precamions before pro-

veeding:

v oo power OFF and unplug the unit fronn ids power source

¢+ Diseonnect all cables

* Remnove any jewelry from hancs aend wrists

= Usc only insulated hand lanls

s Maintip groomding by wearlng o wrist sirap attached to the instin-
ment chasshs.

QD
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introduclion
e ———

|8 Convenlions And efinitions

WARNING

CallNoN

NOTE

| Walos DFF |

STATUS

L_ve_|

QYD

Symbals and Definttions

The lollowing are dufinilions of salety and general symbuls used n equip-
ey of an thls authal.

Chassta Ground. Indicates o connection 1o the cquipment chassis which
includes all exposail nctal stvucture.

YWarning. Calls atlentlan to s procedure, practice or conditam whiceh € not
correcily pedormerl or adhered 1o, coutd vesolt inmjnry of death.

Cautlon. Calls attcitlon 160 pricedire, pracineg nr concitoen which, o aoe
varrerthy peectormead e hered W, coukd resndt in dinpaze e cogupraenl

Note. Calls adtemiint to a procedure practice or condstion whic [ is ¢onsid-
erech innporian! W remerplaer,

Vicenpu Level (sample}d Iacheates the menu level looms whicl 1o slart a oxr-
Lhin ANk Joont paael sepmepere.

Function Key (sarpler Bepresents one of the dour function keys identilaal
wn tlae s pbivg's ciieinu Hae veatds e ehedie aled wonl.,

Funrlion Key (sample) Represents one o the four Tunction keys ident il
an the display’s menu bne wih The indacated wird tiak aios e ptissanl
mubtiple Loy,

Tast Front Panel Scquence. bl al=s o guick key sequence ileseription ln et
e deseeibied fumlion s inl-ndesd ra b usend by mote experionce ] nsers
Ay Uik resninder

Remote Command liclrcades o remtnge commadnd vigdivalent ta Che wical
lenerion Ling deser bl

Numeric Keypud. Ri-presents the numceric kevpad on the Trent pancl.
Shown i a last seguence. ludicdles & nuine e @atry e e kevpnarl.

. Tega
- ! S LRI IR |




MM4006 Introduction
122 Jenninology
Fhee Tolloss g s o bk descripiin of (e s specilic t motian comtrol e
UVivis insteonsent ol oores vseeel in thais oansal,
Axis
A logical name for 2 motion <dewvicy
Controller
I 1has magmal relers mastlv to the S coastralleralriver.
Eaveoder
hwamental rotary nre hogar sensor Il a1 the bead-seees ar carriage
whicl repuoris the sTagde moves
End-ol-run
Sesod e ke horeperts whint the beave! Tnmbis reached
Function hey
St ol e oo keys assoviated wah Yhe display; its lunctaen is determinecd
e e et nenn
Jome search or origin
Segus zoe of inave handled By the cantraller ro find wills repeatahility 1he
reloeren - painl on L he Trovel.
Indey padse
Tl gewerated by the epncorler aml wsecd in cambinatlon with the mecisam-
vl extedurns the homie search.
Jog
Uncdete rmined lendth mclimm amtured manually.
Mevhanical zem
Sensor stage eroipnment » hich gives e contyoller i relerence point
Motiap deviee
An rlectrimnescianical msljon ilevice,
Move
fotieon Lo s destination initiated manuatly or reantely.
Origin
Uscd sometimes instead of homa,
Ovigin swilch
A wwtch that etermings an approximate poing in sgiasce. used o the home
sl ronndine.
PID
Type i rlasmllonp rontral sgiorithng
Remple
B thia manaal selders v the mode of eperiation wlieve commnnication js
Jerlinrnez 4l ive=e acoanputer auberbie link.,
SMape
The miost comppeng type Gf motion device Lor e MM IS, useed Inler-
chandeably w thes imanual Tor rotary and Linear positioners
. QD
A T R BT L R TPy TR |4 w.




MM1v06

Introduciion

m General Description

Tlar MM KIS 15 an sdvanere], stsdd-alone, in|<gr:|r(~cl moling conteg]lersdr-
ver, It can control and drive np to K axes of motvon, 1ne any stepper and 1
matar cambinal o The MM 4NN raaleollerydriver (alsn referrcd toin this
manual as "the conlrnller”) was specliically desiencd to nperalé wirh
Newport™s braoal line of mation devices, Flis way. il signilicontly increasaes
the usor friendliness aul raeies e overall motion system pevlornyanes.
Uking ollwer motpn devices s pussible but nol reconaended tor optimal
system perlormance.

Fig. 1 | sbhows a winimal system configuration. The MMAKKR 15 used a3 o
stanc alone it 1o contral aned drive a mation device The only COmprr
rends teeerl are a el device, aooemsseting cabhe e MMAMR and o
power covd.

Fig. 1.1 — . Yimuit! sester confimaaation.

In this copfizuratlon all enmpencls aré received from the front panel.
Programs con by generated ansd exceuted without using an additlacl cone-
puicr.

-
I [l KL RN 1Y O IR T T




MAAOUG Introduction

Aonoee Cenpnag) ctop is shoewn i Fig Ld Thie MM S0 dr vies mul]ipll:
stades aml s cenlrolled by 3 rEmole compuler.

Fig. 2 — 2 cvoieiowp vvadredior <oy

A o cisnplieg conficuralion, shownn b, L, could Bave np o 4 mellon
deticsx, digidal and analog IO signaliag e motion Syechronization
e note =afety "meelor off7 switclies ancd e paort ol 2 inr:;-'l mnltianis Sy s
1em, contralled Dy & reaiate compuier.

Tez ulinn
rattin Lt -dlere

N ennds Mulize
_» k-
—— gl s lug
f—

———— Y,

Fig 0.3 - A wpoee coengfon sontaadhor s condieinica:

T -_-,\'pl- e a b epinleilithes ol thae MBATHIG camtradler sl idlenialy 1hie- sysiem
cunfiswration That Best fils some applhication, seap will Toyss e peil st af
Lhig mdnd or ¢onbin | nsee applications sapport 2rong dur aqlvace,

S R B Rigwport,
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Introduction

1.3.1

1.5.2

Features
Yoy achengrnll fealurss mak= The MM AME 1he precfecred Shaice lor preci-
sian asphcations:

» Inlegrated contecller and drver dueslen is aoere st F[Tecioe angl o
Space saving solutlon.

v Compucl. rark-nauntahibe or bepe hebo)> enclnsnre.

*  Allows any combination of motour types {stepper and DO ool sizes.
* Suppotrts clpsed-loop aperation of stepper motors.

»  Feedderward servn slgorithm dor smooth and precise motian.

v Velpcity tegd i k molor drivers for besl manon peefonmang e,

» Advanced multi-axls Senchicunication hngar interpolaticon

= Powerlol coonimand set for the most demanding applications

* Aotion prodeans storagc sl managenwent cinppabality.

= Advanced maoton Progrsnang capabidives wath up ta Bep nestedl loops
arch conmpiex aligital snd aalag 19O henctions

= Llser-seleg tahbe displacoment units.
s Uner-settable compensation for accuracy adidl bocklasl eesors.

* Fulleleatiredd feont panel with brighl tnorescenl hoackliv diaplay, ntoner
e kevpadl, conteat-sensitive fonction keys, Tall mntion selee Bow anel
vonteol capabvilily and anobivn prrodean « teation and seiting capabilily.

¢ Multalisooal display capahility — Enclish or French.

Specificativng

Function
*Iptegraded motion conlreller and driver

Noniber of motion axes

* Lto s cn bBeosed sinuttaneonsly o oty cenmsltzatoon or order od
stepprer e DC o,

Trajeclory type
o Nanesy cheanzenl naclion.
«  Mullinals Svnchirntdesd sotaon oo merpAtareen,

« ACave o Trapwezoidal veloclty profile lor nensym hronized and syn-
chirariae] metgo, The delaml canhguriion s SCprvee v b ity profile.

« 2D eomplex trajectory UK lineas and ircabar inlerpolatiun).

Molion device compatibility

¢ Funire Lanily of motorized mution dawices, wsivn other Sicpper oF LW
INOloTs.

CPU ty e

¢ MRS 133 Prncessor

BC motor control

= 36 D TEAL 1eeselullon,

# 20 MHz maximun ence<ler inpron diceguency.
e P wilth veloa ity Feced-Fonwardd servie Loy

v [hgotal servvcyele: D03 s wp w4 axes.
D5 s dronn 3 1o H ke

W LR | & R
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Stepper niotor contnd

¢ M2 masienom prlse rate,

o nll, 3l l L i saned meieen svepoeapabiliny.

= Lpen uvr closed-lomg operation,

= Pl with velncity Feerl-inrward < loseslHaop maode.

s [holtal serve cyele: 0.3 ms, up 1a 4 axes.
N5 s Arom 508 axes,

Computer imerfaces

LI L BER XA
o IELEA144
v RN-163

Ltility inlerfoce

s Aol opla=tegphed digal inputs

s el pgpenecellecbor dignal vaetput s,

oty wpns, T2 T e=snlubann pragdbiantable it easge Q05 Vol y,
RN AN

s Svnechoonezidioa pulse outpot pu pestion ar gn lineye

* Renote oodog odl et e Te< koL

Operiving modes

s Lot pemles stoapl-ilame PPUEL R, NI e marieds froam Hue tromd el

* Remote imnde. exeoutlon of ceanminds 1ecaved over chwe <f Hhe compul-
eronlerbares

* Prodtain e cnt anomodde: execulion of i storeed progriv. initiats vither
remeely ur [rorn thas Tronet pare 1 oor sxecutlon al s prosgoon at prewor-nm,

= Trajectony excculion,

Progranming
& Remobtely vio Ibe computer interlwee,
* 'rov the Irnnd pane

Program memory
& S0CKB A0 TA0 by bes ), nenevnialale

Display
= LD with LED Back light.
& D e < 330 . i lenes by 30 characters,

¢ LHaplavs pasition, ststns, utlity menus  program vicwing and ediling
SCTLCHs andd sewp screens

[Dinredesions

o ol EE e v XS AR L BDE ey,

Fowrr requirements
v Powrer supasly o b PR Peaes Foon Correclors 0 to 264 Y. 500440 Hz
¢ MNators il TN e,

v Maolors e 5710V .

Fuses
A limeanly

Lo Voaliagie Freas T DI 2000y S

TN R I P TR (N Riewvwport.
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.

Operatiag vondlthens
¢ Tempensture: 1 1o 1), nol condeusing.
¢ Humidity - 8
¢ Alvitucle: - [
Siorage ramlitions
« Temypmeraturs. 15°Cto 4570,
¢ Homidity: - BS™,
*  Alitude: < [C0m
Wright
v 18 1h. max. (¥ ke mox )

1.3.3 Muodes af (prersition

LOCAL Mude

I BAWEAL pnnade . Ve MG 15 aqzeriiee threwale 1he ey aon Hhe Tronst
patnel L he iy gl fenerinn kews allow 1he selectine ol imenns snd
eperanions 1At ¢an be porfiermed wibent using an external compnter,

LOCAL MODE

[MoTor s | [ Moo e

LI e R

e . ’ — : HOME
C DsPur | sTATLs J| SETUP | PROGRAM | MANUAL | Mot | Ste

Fig. 1.1 faonrornees cocneledale 1 LORCAS sewie

Crperadions tat Cost e prefdorpe e Traon the fromt pasi | daepened on owhethes
1he powes ol he mehors s b onoor ol A memion. for inslanee. cannot
he perlirmsed swhen the msders are herned oll and o general contraller
setup <hotild ol e lome when the aneatars are on

DUSPLAY switches the display and front panel centrols ior the next or pre-
Vigna 4eanis.

STATUS valids ur inhibits The display o] signals bone pasition, end-ol-run
and hoeme done.

SENP zan he ouctivated only teenr FOTAL0 nwexhe Mator 120 g 1his mieode,
the wser can set i et seneead aperaton of Hhe < ooboller aed rhe parame-
Ters Specihe T ooy o nbicnnr xS et o e e

The PROGRAM pule can e activati] S L8N Maale while inolors -
e ar ol In ropreming msele, a peedicn oregt®oln s an e ooeeared o ineshi-

ficel.

MANUAL allows e andw= 1he axis in *=7 nr “<"alieection, nsjong the napseric
Kuvberal,

MOVE is i senieral menlzs ol operatsm in wluieh an s s coanpranded e
mowe The ot comples mations result i exconlong, a program The
el v cieses are tahen g PO o poetsil=lospeinl MOYE s vaeonl-
il

1131 TIonlIE IRl =l
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Introduction

WOME SEARCH i3 discussed sepaiately Bocause woas an Impotland proe-
thire thot dleserves spcial attentinn. In 1his moe, the constrolber is ¢ secat-
ing & haones seavch alperithim on e o more axes, 8 home scarch ey
should nol te mlerrupted. The conlrolier vall wan This mods autamaically
npan task completion.

I comteoller displays a scl ol hivrarchical menus 1o wavigite the various
controller modes. [ can be viewed as a "glue logke” between all The nther
e les,

REMOTE Mode

f'o operale In REMOTE mode. 1he contvoller most be connecled throuch
o ol itsanlertaces |[RS-232.0 ) [R8NS or IEEE-ISS) 1 a4 compuler or leemi-
nad. In this mesle, ol conmnands are recemerd remnlely and 1he contraller
magrntes thiepy s directed Tlhe MBI cosppmened mpiogse ronsists of 185
commands which ore desenibed an chapuer 3

| REMOTE MODE

' P HOME
| PROGRAM | MOTION | e N
|06 |

| mave |
FROGRAN
Execulon

Flg. LS — Thie fuactions ceastabiy o SEMOTE mevhe

The lwnetions availabibe in REMOTE e ave shmbar to the ones in LOCAL
mede, The man difference is thal e YOTOR BB S MOTOR RN ases
ey Tumdllenl Ly the communnl anderpreler so there is no need W distinguish
belaect therm. The controller will refnse tn vxeruls mation coonmanls
when he motors are Tusned ofF and will set the appropriate error g

Ancother dhffercnee between LOCAL aned REMOTE as 1l the SETUP inenler
i et avanilalile reanolely. Some SETUP pavameteres can be changed Twt elhe
conlroller caanot be placed remntely inton i setup nache.

PROGRAMING wmodc is enablid aacd alissble] by spawilie cominamis. All
valirl comnnails sent I this madde aee not executcd anmeditely bt stared
as pant of ol iun praarnn

MOTION is a ceneral mude ol apreestiom in wlis o aals Iy commanled 1o
murce, The mos! cenplex motions result frany proecans excention. {Hler
Ivpus ol metiom fprhole marnsl JOG sl o polit-io-poiny MOVE.

FICHE Susseche mnche s The sanse mcitnsnyg ane Dimciamality as inc 14K AL
puicde. & Tiome svarch <ycle shenlel not b interrupted. e contedber wall
e %1t s mocde antopstically o Gk caenpdelaon.

Lol Muosle:

Thes 15 et an aperating mode o which 1he comroller <an be placesd
Kitllavr., the term e reky <bfferentiates the wisy The controller respomds o
v e commards, 38 e eomumsaed 15 Oone] being sent s part of A progioam, il
15 e e beed et ely” o nnmecdeu e nunde,

Reimnte Commands lu LOCAT Mnde

The conlrallee may e operated e LOC AL pusde when cammectecd taa
renue eopupnter The LOUAL micale has many sereen and mwenu combina-

QD

112 Riesvport.




MMA006

Introduclion

viomy snd mes1 REMOUTE commuamds e ignored when not receivedd ot the
fop level mepn For thas reason. alwiys keep inomind the dollowing recomn-
mehdatlons.

I UL ivole, vl sending REMOCTE commaneds when sl ab the tops
e el

When not ab the LOCAL mode top monu level. restrict the use of remote
commands i those thal re-ad Informatinm or stop molnn.

Do unl sent] REMOTE conpmagads when ip LOCAL PROGIE AMING e
SETCT mackes.

D eene senedd REMOITE conimands swhen in an Intermechate Local maode
Clir nstancee when rmeriug the valite pl ponove).

Fraopot istertere with a HOME Search vyeleinclarling reid commandds

The: praferred remale wperation 1s the REMOTE mode, elrtamed by
usang arappropriade el

1.13 AL ISIEnlndn = ng
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1.5.4 Rear Patel Description
Helare atlempting to aperale the MM4000, 3t must livst be properly con-
rectest iwnd conligorsd Carehlly ik the conteellor aod gphoee it o a flal
suHace. Save all packing maturials,
Segln by famaliarzing voursel with 1he connectors angd conteels on 1he
rear panel (Fig ).
NCHIE
For complete conncctor deyrriptian aod phvauls see Appendlx <,
Connecinr Pln-Chiis.
m Coararne | L K SPIT I'pve Saicy
I f A = N - L S & R
It T )
f; 3 R I :
= H’ 2 Dy A r =
9‘- g :% = gw:j : T 3
.. . A K gf S X . ¢ :?"‘3":‘:""& |
v Ry o 7] ] .1 vofLs SR A ded Aubk Lnis g .
-'I('t‘-‘ll.- Zmnf- aedth AIs -rrf:lt:'l I‘g:ﬁ “EEE-arr . L ',] "“ :'3 ": - < LrrnvFas
NS Lath MMM Witk

N5 @0 Irhiriscn Opbas

Fig. 3.6 — Rowr puoeet oof iz AIVINH,

Axix Modokes

Thee MM com s ommendate up teo caght motor diver cunls Eschogiotaor
driver card has a 25.pin IrSuli commvclar, mounted on o small pancl visihle
feorme Thae acan of the controller, lor pttae g the mation tleaice, Uninstallerl
axes have a lilank panél wille nn conneclur.

Faeh driver nalule has an dendificaton habel which clearly spaocidnes the
mutlel and the type ol medor il i< eonfiparsd ro drive

CAUTION
tarchully read 1the labels an the driver cards and make sure the specifica-
lions {motor Iype, voltage, curmreny, eic.) malch (bose for one the moton

tevices you Intend to connecl. Serious damnage could ocvur 5 a stapge is
connected lo the wrong nver caed.

GO Conneclur

This 27-pin DSubh counector is nsed for yeaeral porpose dagtal
InpatOut et siencls, The MMINOR olers Iwa separidy s BE dieital ports,
oone Loz el comed poe lar outpot. A vanety l caonmnnils are iwailalble foar
comntro andd anterlivce msinge these gorls feenmg weiglin o molionk peogritn.

Power lnhibltion Conneclor

Trus stpue ISyl commerier providles remmte mzim pewer dile ek capa-
Dty Ahe o e externgd awilches cin he wirel 1o remolely iohibit tw
v giewen b i way sintllar to the MOTOR KRR Bulton on ibe tront

QD

SR IC TY TRI CLE TR

RienAport.
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Inlro<duction

QD

R e ——

paucl The conteole s shigpecd wiltle o matieg ! o coaneetar westalled
thod provides the gecessay wiring to cnable praper opecition withogt an
vaternal switeh.

Auxiliaiy Conneclor
This 20epin D-Snks comuerior has 3 fanctinns:
w The first ong iz for mober g e states indication,

= The ¢oapneclor's secand lomction 1= 1 prvvide 4 analog inpits and 4
Analng m:tpeils fuprional )

* “The third function iz (o campect a joystick.

Remate Control Conneclor

This [5eprin 1250l comme bor provithes twie lnnetions. Ve liest is similar ta
she Powee nhilvitiony commes o, Tl tweo o e pins mast e shartcncuit-
vl lor e maoter prosser 1o e et led,

The coanendler e shippaal so b cealiogd 15 o conevier metaliml tlon pro
waches thee e essanry wirmg o erithle e setisilion ol apobar power.

RS-232-C Cinmpecior

Thus fepnn [ sub ronnector prosicles o 88 232 0 interlace Looa haet
puler v termunal. Thae peort hos ot e conhguralion using a seliware
(AONNUFF) handstahe. The panoul voa™les thae nsae of g ofl-the-sha-H pin.
tieprien cable, The port provicdhes pterncdly 1 e esssee lumpers 1o hvpiss
the henelware halshiake, i meeile <|

IEEL-488 Conneclor
I'bis is a standard 29-pin [EEESEN acgpector (secs Xectivm & Appendix 1)
RS-A85 Cunneglory

Tawvwr ichontleal €5 285 Dimneetars are swailiahly Bobhoaire conssesciel an paral-
2L s e €can make the connoceinns on cach. Thuse cenneclors are prie
vadled 1o lacalivale the constraelion ol g network with several MMAUNKR ¢or-
traflers conpcoled Woanie computer threaeh a serial commuaneaticn port.

Power SwilchyEntry Module

The power ealry module include a stanckiod 1B 2R indel commlunrd with a
line diller, Mise Dus wng nein power 2witch The main power switch Llurps
powar on amd ol 1o the eatere wnn, inclicding the sland-by circuie.

NOTE.

The MMAOHE seuses The line vollage and sutomatically swilches hetween
110 ¥V and 220 V¥ opcration. The acceplable voliage ranges are 95 1o
132V or 195 (o 263 ¥V at 48 to 63 Ha.

Whitle Lomiluricing voursel] withs 1hes eear pam] aned st eonpeinenls, leave
the main power syateh in the OFF position. Abways make certun the powiet
swatelnis in Hhe 4 pasition hefare plugEing in thee power corrl

Ground Posl

The ground post orevicdes an addilioseal ©hasss greooned connection whe.
newded. The VIMAIIIG controfler vhissis ean P exfernallys sroncsiged
arllition teeer spesteacd sof thee prompalnz < opgshos g e 3 erd
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1.3.5

Ay
Swhn

Pheary 4
EL T

Mitir
{113

Blank Frunl Panct

A cenvral vicw of the blank irom gl i showwon didie behws, There are
thiree alistanet areas, Ieicn 1ot 1o ridhr e contenls, o display and hane
tion Key<. snd i Keyparl.

Sroagl 4y 1Ns fow
ndcNIr Ford ol llqm Sralpe

-

W O Meereu i Kididdgepg otem
Sl fap-Swalzlars

Fiyg. £.TA = 10N Dlenk Frons pioaed

Power SI'AND-RY

Lise his Jamttene lar yoor evs bveliny cinnmaollor power D8O swianching,
Posweerr bs st heed thransgh g robay el ahn:c'lh..' as il i~ thronah the main
peweer swilvh vm the rear el Fan s veagon o lew powet, low viltage
LYY auxiliary power supply i< always anowhien the ian porees swatelom
1he hack is (N,

fuclifterentlione from dhe reos wain power swinch, dhis batrop s calleed
=TANn-eyY .

The jawer stand-by swilch has o red LED indicitor on 10op. indicates thid
the voereoller ig poswwered GFF lun the vear prower switeh ia ON This is rhe
WEASNDLY mindde.

Motor ON/OFF

Yor convedience and safely reasons, the power e b nsgozs Can be cenl-
trnllea sep;n.‘,ltrly Thas 18 1lenee draom The feont R tlnough 1vedt hinllons
Esbeled MOTOR and MOTUR RS

A green LED en top ol the MOTOR EBH provales @oquick visoal indication
ul the iptizr Power ON canditinm.

NOTE

The MOTOR EEE butlon ks o normally clased swiich wired in series with
the two Maolor luterdock switch comncetions an the rear poarcl. For the
wmolors to fura on, the cnlire circuil mus Ge closed.

. QYD

Pooeos

110 RisAport.
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il6

Sl
s !

B [
Sar b

it th
[ SH'

Erd-ul-Run Statns

Far gach axis cnmnectrd ro thie controller, 2 LLDs displiy the status of 11Ls
cnds-al-run (ROR- & EORS). Axes e numberad froon 1 10 8 oxis #1 is o
e el

The nppeer LEDS Hne reqreseuts the posilive eod-obmm Stilos (EOR<) The
lower 1.EYS bve sepresents the negative end-s-nip s1atus (EVIR-5,

When o LED iy lighving green, the oxis $ i i end-ol-run. and its status is
“Inactive”. When a LED 1= lichling ved, the end-ofrun is reached and ifs st
[LTER R TR T

I Trathe BECHR 1 anied EORL of an axis are lighting red in g same time, ends-od-run
stalus are active ina same fime. This is o [ault conditicen. If 11us condilbom s
dereior al W eontraller prswaerapp, the axis ix considered as uncenaceled
it 1= ot aetive AL compinds sent Lo tles anis Wl B idmereed by Thie
MRAIL contrdler.

Accemi o Cotmanleation DIp Swilches

This winglow gqaves ar aceess To twelve Shede dip switehe . These switehes
ires wse T canlivire Ui conmpication paroneders of e MM4005 <o
Irulker.

Equippcd Front Paoel

A penerab view oF e eouipped Iront pienel 1= Shoewn i hgure belowe Thaets
ares Whirees distinet areax, B 0Bt rights powveer conteols, aoalispliay aml
Ianic sicon keys. aml s ke pacl,

Slifhy I Agpiang Siens
N lingitey Cincasl ' L 130 el sl SYHos
l SN Mt (M e :..J\.-n..n—...—.-. . '. :
A T e v '
- ] ! “ {1 ve} s
| . ' L 1 2
| - - . . - —
oy s . -
| - Em = c ———
> b d v 3 54
- — T —— — e ¢|
he:l i Nam :un.'m. fisgrse ) gl Seend 'raalee
Sadch Lat LIS V-‘:omg t|:l¢'nl Fadmian -

Fig, 1,78 — AW {ihiv: eeuipped faond panl,

Power STAND-BY

Lise this bulton lTor ynus evervday contruller powsr SNGOFF swlichme.
Power is swilched Thropugh o relay, nue cdire ctly as s o throwgh the maan
power swileh ep the rear pawel For th s reasen, o lov powee one victign:
{12 %7 auniliry pewer cupply s always oo whoew the mesin powe s sawilelom
Ihe backis 10N

Ta dillerentinte from the rear main poses switch, ths Inntsoe s called
“STAND-RY .

The power <tand-by switch has o red TER eicatae on by mebeates thal
the contridlen s powersd DEFF bat e v oewer swiletvis O8N This s e
USTANISY C nnxle,

1.1 B TR I R
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1.3

Mator ONSOFTF

Fur vomvessiene e and salety eeasons. the power 1o the molors ¢an e eon-
Lreddled separatiely. "This is done Tromn the Troat pemel theesnah twe bitlonps

EabsBesel MAYES 0 RSN o) VOFC1; R

\ vroen LEI} ¢n 1y of Hue MIYI1R Prrovvaches Aoniek vis b incliratinn
ul The maotyr ower ON cundition.

NOTLE

‘The MOTOR IEE button is a normally closed switch wired in series with
the two Motor Interlock awlich <onncctions on the rear pancl, For the
ooy to lur on, W euthve <hreudt noust be closed.

Auinerhe Keyxnl

ol nlghe honed side of 8l deond el Dhere s i F2-haldos nanmweng ey
pend. Drepesaliong ame thie onele e cenbioller il thels keypad i be usel
lar nuerwsl diata epiey oe comirolling e maval 308G e,

For detaslls on uving the kevpad Bree oy control s Section 2, Losal Mol

Function Keys ! Display

The central port of the Trgal pinslis tecupied by o litge display and donr
e tion keys, The display ix asiclne back S0 LCD which slies s hoth menu
gl <tatus inlormaticon

Ilow the aleplay are four lanctinon keys, Theet consext-sensitive Joacibins
are iwlways given an e bottons line ot the displiy window.

Wl comcre s Gl thie Qs play winehw oo descatbed Inodelal T Seauon 2

Display Conflguration
Display Orgamization

The display has sik Jines with a ssaximum of 3 characiers each For betrer
visihilily, Ihe elisrcters are Bright on o dark backeroued. laforneation w
hihilighLeed msinge ilark clarariers on o Drighl Ikichaound.

40 e cisthh o] e duanetion keys, 2 sorews (rernbt Weadust 1he coptrast gl
the Lrighiness of vhe displivy.

CALTION
Saturation heigdtivess reduccs the dinplay llctime,

The buttan live ol the dlisplay, line momdwer 6y setenved exclasively For
Zefinengg the foor Tossection keys

The next live v, o pomber 5,18 primarcily nserl Werdisphy messaes. deli
nitions oF ol helpiol snfarmition 1t gesenslly lisplays lormittaon o
IFVErSe Hnende.

g h
nove Ilvavus il vovE il PROG

P LN — Typral dosplar soedets

QYD

Fogl oS e
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Intrexluction

QY

RIAPOrt.

DISPL.

auir

VALID

MODKFY

up

00WK

DELETE

HEYT

I 1he abpve exampbe, fine numbver 6 cdisplays Uue cnerent fupnchen al the
lnnetion Keys aned lipg- mimdwer & indorms us thal Hoe contrpller is idle, wan-
ne for Lthe operalor to schecl anachwn.

Linve gormber L2085 aned 3 dcentihy the auis pmentuer snul displivg thas ceren),
pusiiion el wach. Note: 1hav o ibe exampte, the contralles detscted thal
there is na motion devics conpectsnl W axis nmnber 4 and alisplavs 1he
message Lnconnecied.

When 1the controller is m some modes { SETOR | PROG. |, cte.), Lhe Tirst
fine limes will lisplay spscidie inlurmation while e lilgh nne will be
reserved tor helplul incssages.

Moenu Siriciore

Aowide range ol lopetions ean by peetormed Trarm the rant penel T4 dally
oy s capabilar = Cooctully yead Sectiom 2, Loeal Muode, anst expeerl-
et with the rontroller, This paragraph gives unly o briel wtroduelory
clescrighton Of the nuenu strugtuye

The Bsngremy b ise 1 ahsplay Clines 15 b= el 1 1he o fineiim
kews. An el dlescesiption fivld swill appeear above egck kiev il il hos o
Active tunction in the cureenl men. Peessinge a key wall perform 1he sclect-
ed conmnactad on will lamge The bisplay 1o pew ngenn [=vel This cipabilivyg
U mavigale Detwectt a nber of meau levels o wel o The dealred com-
nuatnel 25 B Inasis af Ve L &L ingde operatinn.

Cammnon Fanetion Keys

S ol thae lopetian ks have the same defiiton e dfferent nenos. e
fellowe i dless itlons List e mast cosiegen keys ausd theie fongetinzns.

Swirtchies cha display and franl panel conleols e the next o previos 4
VNI,

Lerminanes the current apH-ratwn R Haurns 1o tie nent ides lesel npy. In
st Comes gy LIASYES D =ulries e ignored

Appears when an entss s recpnted, I acevpis iy selected valne and
atheaners Musalisplay 1Al pey e

Achivales e oaer-level ipenu that enables the user Lo maske chinges 16 1he
corelly <hsplivvad parameter.

Seredls e display up tHhireough a bst of parameters.
Scrolls vhe display down thiroughe g Bisl ol paruwies.

Is srstd W hen it natnketec Cniey is reepivenl I eledietes The Jast chataclier entered.
Mate 11t G i walme o e muc@iieed, 1 met (st e wevivated aml e B syan-
Lol it peocetical,

Scrndls Uhe chisphavy througs i nonbaer of elhofves im Lwe <imds nuem levid,

[N Pialmsilbg en = G
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Skatus Display

I1- ssing ehe STATUS function key activates b cdisplay Lo provicdh- additon-
al s i heraation. v dues not chooee e meon level.

Fig. 1.9 — Axiv Nroyfees,

Tax Al Lelt of the azes el pblivas, s shownon Fagare |0, tliene aec lour chan-

actesrs Hhat Fan apputar clepmepeling ooy 1ies stistus of each aixis:

O Wil appuear nnly il A P Seiarch ronmting bas been peerlaemed specess
lully o Thad axise, 1 amgsoes Wi o maes looaeal neaghn hos Basen loand.

~ I leanes Y the neganivee direggion fusially el hinil swateh bas been
activateed {anipped).

M 3ppesies when The oseclamies! origan swhatelvis m clng b sGile, AS 3 sty
pirnves fradn ones engl of ravel 1o the elher, you wdl see this indicatpr
apprear sunl disapprar, This means Hhal Thae shage has movad from one
il o P swatcly 1ee thve ol hier The stinde ol This jesgdicatore thoes sun allecet
the narmal ope ralion ol 1w maotion deice. ber & complele slescrlption
af e Boame searely alsoritlng see Sectian 4 Motion Coantrol Tulorial,

= Inchicales ghat the positive dircctsra fosiatly gl Bt switcly Bias bieen
aetivibed Strpapexl).

NOITE
If both - and + appear, the motivn devlee ix ¢ither diseommected o 2 hard-
ware Failore exlais. On powsr-up saquence, the conlroller checks cvery
axis for this case, If Tound, it issumey that vo moting ilevice Is present.
I'he axls ks marked with Unconnccled on the display and all crmamaids
for it will be ignored.

At The end of cach axis information line am O is displyed il no werror b
heen letecred W problens iz detected on one of the axes. the message
EXROR will appuar.

Display Struclurs

s sectlon describes the nost conpuon menns apd display functinns.
fonly Toeal ovade mavuus will be addiessedd sice they ropresent 1he vis
pwitjurile a3 thie feont penel apreridlinns

A cbeserbed m Sectionn |33 and illastrabed e F g Vol eles ocal prade- s
dhivalech intar twez sien zoms. MOTOR powor TRE and MOTYH puvaeer

QD

e sl gl L
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MOTOR QFT Meny

When smor poweer 3 turned off — 1he conteoBer “prosvercn™ defaull mods
— 1w display dunction keys are as shown:

DISPL. STATUS PROG. SETLW
Thisis the 11 level MOTOR EEl™ men,

Fivibe funevion is dedined as (ollows:

DISPL. Switches 1he display amd [eant el contods lor e pext or previous 3.
axis.

STATUS Tuogules the display Jur sblifionad stadus inloroation.

PROG. A breates the waion progerin nuistastesanen] o e ralion envieommenl,

Thes numle can be activated [rom both WTOR B o MOToR Iy
Tevedsrnns When sehy Deet, rhe lunetion kess clamge Lo

T7 1 CREAT,  MODMY QU

The creatien and modihcabion o a prcatiun secliom is addressed sxivnsive
e i thee Yeeraoniog In Doseas] Miscle section of Thae Local Made chapler,

SETUP I ileseribed an detil in Section &2, Contraller Conficuratien & Beiel inf i
duclory clesa ription o~ provided hiere,

The iop Wovel sebuge nsetig Galtes pressing SETUP 1 ofl+rs the rhoice of 1wn
clille resnt salup caslenories and [oeoks similay 1 Fie, 100,

Fégn 240 — T hovel SETUP oenin

g the t;h;m;.;\-x oty liest Loonr Bipes o Hhy {]‘\'pl,.}'. The axis peossliens
haves oo seplaca-d by e st devace 1 pes the controller thinks are con
nected terit, This is sosporbant becmse oy atiempnl b est poseer on Hae oep-
Lresller shonled e prevecid by aweriication of She propor sctngp.

AXES Selevting RXES  activales awomenu 1o st up eacT ot ¢levace conieetal
and 115 parameters.

GEN. By clicasime  GEM,  wott avtiNabe e enweral Setyp -nerles i syhich the pere.
cral conteoller para-petess (langoace, compiuneaan paats., sled oee Jdielaned

RO 1.21 (TR TUR TR
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HSPL.

HOME

MAHUAL

MOYE

PROG.

341

MOTOK ON Meny

When metor power 5 larned an. She dour lanction keys e defimed s lol-
lows:

HOME MAKUAL MOVE PRDG.

This is the “tap level MOTOR BB monu. These four choives can be
gruupelintn Hheess saapariant catednries! home seareh. molion commantds
and program manageinent.

Switches the rhisplay anel trand paanel comrals foe thi- aest o previons «-
axls.

Activales he lwune search setap meno m which one ns mare ixes cian be
sedectas] e peeelernn i seeential honw seiwrch cyeks,

I+ a mebend Tunctaen which allows the user ta manually jog cach axis nsing
e nanaweric ke pad

Is 2 mestion Tumction wlneh s tivales 4 liwerlevel imenn thal nllers position
e’ ol it and go-loeposition fuechems.,

Aclivites e motion program management and generaflon enviconment.

This weale can e aetivanal from bodh MOTOR XD and MOTOR B oy
level mwens, When sclected, The nest sereen shows e following unetion
<himces:

| CREAT.  MODNY auir

Compared (o b MEFTOR EI3 inilialed mean, Hhe BT i adds
Ihe  EXEC.  funesion whivh #xecnles tored ppolinn prrograms

Ther creativm anrl wodilleanion al pragriams is roverel in ¢etail i Hne
Progrocomg I Local Slods st el the Liwcal Mode < hagster.

| % L TN P RCTY T I
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introduciion

N System Selup

This seq lion vovers mehen contral system sel up and prepanng use it.
Virst all accessary cables mnust by connected aml the vontraller pust be
properly venileuyed. This set np pravedure conlipures o mitimal ysiem,
shilar to Fig. §1]

Fig. 1.1! A maunai eventrd soshem

NOTE

i you have ned already done o, carclully unpack and visually inspect
the controllers and stages. Please rave the packing materkal, lun vase vou
have to ship the cobtroller ln e fuluns

Place 2]l compunents an a It and clear work surface. Chech visnally for
ahy signal damuage aond Flonnd. repnrt imaneediately 1o the carner.

NUTE
The front twn “legs™ of the chisyis have « (=b that, if rotated 90° farward,
plhce the controller in a slighlly angled position. To return the controfler

1o hovzonial pasilion, Iifl the Irnnt side, pull on the 1abs and return
thein 1o the origioal position.

CALRON

No cables shoulil I connected yot ta the contrallcr,

14.1 Connveting Motlon Devires

Hovan pare hased @ stanckard motion comtenl saatern oo sbhoulil L
vl L e esEan anlwars Lo aetil up.

Sarsl conenl Lhy motusn deviee (s1ages inlerlece valtos, These ape S
bong {2-mp cables woth 25 ot Lo 25 pip Dl ramnectares “gsezt theimn 2 e

1.25 (AR (T E KT TET ISRt A T




MMAOG Intrpduciion

ty s you wauld do with any compuler catale, Loth sntoe the stage acd the
appraprisle <driver card and secure them with the locking Lbumb-s¢rews

CAUTNION

Carefully rcad the labels on the driver cardas to be sure the specifications
(molor lyvpe, valiage, ctucrend, elc) walch hase fue the smiotion devices
you are connecling. ‘Sscrious damage could accur if 3 stage is connccied
(o Mhe wrong ildver card.

1.42 First Power Om

(e ol stages have e propeely coenectial, yon are resly W prngceed
witle e porwer Conme b,

CALTION

Make sure e main power swilch oo the power entry anodule I8 turned
off before connecting the controller 1o the AC line,

Yerdly that the rain power sl omn 1he rear pasnel and 1he stanl-try power
sawilch an the [ront panct aye cursed odi.

Flug the AC line ¢ord in 1he poswer entry mrdude an e rsie panel.

Flng the AT hing cosral in the AC awhe

NOTE
At this poinl. oo Itghis should appear on the front panel.

Torn the nvgin poswer switch oe thee rear paael on.

The red LER Indicalnr on the front panel mavksd STANILRY <hanld come
an anrl <tav on At this pomnl, the lovee prwver stanc-hy power Su |’||||)' i% ener.
il

Floallyv. press 1he seld STAND-AY Luetlop once to urn the conlrolker an

Thie reel LED goos off anel the green one comes un, the feont paael display
Iurns dirk blue saud the enatioller makes a slight ticking sound. This is nor-
al.

After o shert delay. a welcome sereen with the Newpart luygo flashes fnr a
1w secomls. shiowing vou the Birmware version in use.

NOTFE

Any thae you call for 1echakcal support. the fivinware versjon is one
plece of Informmalivn you need 1o supply. It Ja dsplayed cvery thne the
coutraller power is tumed (.

Nawe, the display shows the main poweces off o, sioubar 10 Fie 102

QD

Floan mienl o) = 1y | Rleavport,
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ner
232  Juoj
<4302 ~nr

Fig. F.32 —- Diyplay alter fustia] pearoer up

NOTE

IL inweined nf a soreen shindlar 1o Fig. 112 you see a differsnl inesgage,
this means 1hal the controller has detecied an eiror.

See Appeadix Ao Ervov Messegea and Appendix E, Troobleshooting
Guide.

NOTE

If the display looks like Fig. 1L 1G but In 8 wrong language, llow these
stops:

1 Assume the following labeling canveniion for the fubctlon keys:
1 2 K| 4

2 From the g level MOTOR IR menu, press the function keys In thiky

NI
4 3 3
A PPress funclion koy 2 g the desghral langnage appears.

1 Press funclion key 4 three Unces to relurn to the lop level
fuenu.

Verifving Defaull Devices

Brfere powering the muatnrs, versfy that e centrolles is conligurad for the
actval mot:on devices il s suplassl Lo Jzivie

I'rinn the main motor Aff Wenu, press Ihe SETUP {unction key.

The wp-level setup menu will incdiciate on vha dirst four lines the 1ype nf

melion device each asis o sotdague o lur. Pl hsplay slionld gk similar
o Fig. 113 Depending am vour sos em configaration. different medels will
be listed.

ATRAZACCE
dNpeao>

Frgs T30 — Svpi b ddinpvvee dosing cogiogsi ol v nees

125 PEETL XL e =
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Introduction

I ihe: cannpuonents Listedd snatel wirh the aciual snolion edevices inslallivl,
vou are eeady for Thae first smotien Wsl.

Qo thee athier banc). il thuere is a discrenaney, 3 mast Do corres bed ipamedi.
at=Jv. U his cene, you should gl the Tollow g steps:

1 Frown e mitinn MOTOR B iarun. seeloct the  SETUP key.

2 lithe matn seinp meno proess AXES  dunetlon dey.

3 Froop the next waenn press AXIS & lunction key. This will lel you select
whilch axis you want to madily. {Nute the & symbaol on the first fine, in
Iromt of the existing axis mneber,) Ysing thee ronerical keypad enter
It axis vondbwer to be corracted ol then press YAUD  key 10 accept
the selection and retwrn 10 Hhe previons 2ereen.

NOTE
Remeanber thad any thne a nwsencal eniry on the kevpad musl be cor-
ricled, the DELETE Fumction key ¢rsaes the las) :Ilgil ehlerel.

A Nowe pross e ¥E§ Rey This eaters tlue prralog] Lannly selecslon
SC Meen,

S serhe W o QOWN kevs sorall chirongeh ¢l pracduct famibies
until oz il the e o peedd

G 11ess chie VALID '-;.-_\. oodeespt the proadi b da ||i|:.' vorerenthy on Hhe cis
play. The mext suenn evel cansists ol prodoet models s the ¢hosen
prochact Tanuly

7 Ilss e UP v DOWN kews Doosoroll Lhieowgh thee Ahfferent produn
wienedels of Lo chiosen Gimils

N |'ti'ss Lhe  VALID kr'}l bew el the pracliet mncdel on e display alnl
Lieaalvanies b the neXt mestl.

1 The next Twe sereens are 2or changing e delaolt wis parameters, but
do ot attemat vo da o this poinl Press the YALID  key Fo jrsss
1brungl theses sepeens without rmakin® sey mncilications.

10 When the Sisplivy retarns Iooa seeeen sipglar by £y ] 14 olmerve I
axia spetilied wnoabtee fiose Jing and the compenent an line two, They
shontld correspanul ta thye selectimms Yo made snd te e netion device
wsed w0 That aois.

Figr J 00— s Mo Asspeeonend

L0 o need toteshily anmber wxis, mepest all steps stariing wath nomber 3.
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12 When all necessary maochlicalions are cennpleteds drem e soreen
shiowenn In F!;.:. 111 press the QUIT ke, W grsdelis afions e any axis

have e e, 1he next screen willl ask il vou want 10 save the
clanves M B9

Fig LIS So0 yereen for e mesdifatmons,

13 Press thd YES  Kew di sove B oleoetes ! re 100 Lo e main seap
[ERIY]

NOMF

If sck whaasges have v macdy, thee serern o Fig, LS will wot appuear.

14 *ress DUBT ey ecturen o D0 o ging A RE00S NIRIU

Yo, cwathe aly sxes comligyre! dor Hhe P Gatien devioes, we are readly
Yer s Lhe IMOLINGY evices

O

h |. ;:.-| LELETY BN 1Y SR
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8-Axis Motion Conlroller/Driver

Section 2
Local Mode

rRl  Quick Start

Z11

After reading the Introduction $octiont you arc now prepated Vo turn the
wmating on andd comman:l the shaces o execule mnloms. The rolluwing
pacieryphs will guide vou thrinngh a guick tour of the LOCAL mode motion
conmmands.

CAUTION

You shontd it lcast yoacd the Syatem Sclup Seclion of the lotroduction
Lefare allemptlng 10 wurh ui the contraller or the molors. Serons dam-
age copld vvecar il the system is nod properly configured.

Molor {in

Adver firsl turping the controller vn as descnibed in the previous section,
you are ready to tuen the motors on.

Eiee sure Thae the mntion devices e placed on a kat sorface and that thewr
full rivve| will siot be obstructed.

CALTION

Be prepared la quickly twrn the motor power off if you observe any
abnormal operation,

Press the MOTOR M bulinn an the frant panel. You may hear a small
refay ¢lick Insidé the contridles as the green LED Indicator on the bution
lights. IT o verors are detected, the grecn LED will stay [ “The display
swilrhes to the top level yaolor-ca menu.

HUME  NANDAL  WOVE.  PAOEZ

The motion syswem is rearly Ior a command,

23 FAGIMFRICH —43 110




MMI06 Local Mode

1.2 Home Motion Devices

As a weneryl privclice, Lefore execufiog any mothnn, shwavs heme the
nction devlces, A descerioed v detal i e Bhetion Cesrrel Tutorial sec-
tivn, loomeng o peatjup ilgvice means escoubng a spevial reutine that
locates a dedlcated vrigin switch and an evewler index pulse and extablizl.
s an thsndinne position rero.

SInding the hame poaltlon ol 3 mellon device s imporlant S two Teasots
wirse, aller eaeh power all;on ey le you neast posiien the stage ad-orilely
o space, Thig =rieans that the cortraller mnsr Hail a ¥éra posirion that Is
always 11 Bre same: polatn spade. celatlve to 1hie base. Secondly. in urder
to prevenl the meotion device ham eanning into the liots and peasilly
causing damage, 1 controller must Jetermine its position on puveer-up.

Erom the top lcvel motor-on menu pri<ss the HOME  furactone key The dis
olay will ask von In seleer an axas For e 2xecutlon of o home searsth rou-
tinge Lis¢ the kc}rp:ul to enter a nuinher and ket press VALID 16y want
I perlarm a home search o all axes, leave 10 default 1awd pris VAL .
T axis will SPATE nesving. 1he funerinn kevs ) 2 thsabled and the daplay
wihndlcate the proeress of the routing.

Wher acl selected ases complete Hhe home scarnch cyele, the illyplay
returns to the top lovel motor-on menu

The stages are reacly lor a rnove.

215 Frsl Jag
Friun the top level MUTOR Menu press the MARAL Niction key.

The display switchs< to the monual jog screen and menu. As 1he message
en line number 5 lnsteucts you 10 do, use the keypad to g any Installed
motiun clevice

Sinee 1his i the firsh bime you are using the keypad lor pigging, anme clanfl-
cations are peeded. The keypinbis a 3<colurin by 4-raw natrix (Fig. 2.1

Ia.'cin.asnr. V-
Jq mrs { « »
: 3 H 1
-, = [ I .
+ & 13 3
o e
: L > .
¥ N
. . .
o R
Climn vo e —, a‘&'ﬁ!

Fig. 2.4 — Uising Mhe nuthreric Reypud to JUG.

‘= .g -ﬂ

Cancentealée (st on thie column conventlon. For better kleatitlcaling, we
can lahelthen @, & and ¥ {Fig. 2.2).

LIAIUIRLEAZO2N ¢ (71 2. R b
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XD

L 2] L]
| H » b
B Em mm
E Em =

Fig. 2.2 — The volumns of e nuineric gevpoc
Vet fie deree o coord speved of o JOG.

g key inrulumn 9 s presseal. the selected axes will move slowly m P
negatiwe 4hrectinn.

If a key in rolumn @ is pressel. the sclected axes will move slowly m t
poaltive ditvctioa.

Column B |z used for high-speed oaging. IF a key in column @& 18 préssed
aimnuleanecasiy willoone ice column @ Gr 8, The axls will jug at bigh spred in
Hie selected dhrection,

Now, I¢1s take a laok at The keyparl row runsemian (Fig 2 3)

fUN
[ 2 )
= [ .
3 5 3
= T -

by A “
« [ R .
u
o7 NN W

Fig. 2.3 — I'ie mues of dhe nameric keypad indicale the auis that wild JOK.

Eavh key raw contrals gne axls. as indicated by the label or the lelt.

To summarize, il you wand 19 jou fast axis number 2 or 4 in the positive
direction, press simullancously the keys numbered [IE and IR

NOTE

The DISPL, key switches the display and front pancl controle for the
nexd or previous 1-axis,

To cxit the manual jog mode press the  QUIT  key.

First Move
From 1he 1op level MOTOR ment préss the MOYE  function key The
dis|Hay will affet you bhe folliwing mene:

MANUAE  RELAY.  ABSOL. MEXT

You can start by pressing the ARSOL, key 1o conmmunl an absolule motion,
The next screen will look simitar on the 1op lour lines, with the »aceplion of
the & symbol in Jront oF the lirst active axis piwition s you recall. this
NEANs 1hat a slmericial lupnl is refpuired [or the marked value

Lise the keypad to cnter a destred desunation (absolute pesitiet). To cor-

15 ELRINW A UH LA
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Local Mode

rect the eolyy use - DELETE by When [inisheg] prress the YALID  wow b
aeee ) the s alwe.

Hhere s e Hicnr cne axis connacted 1o the systemn. the * symbol e
s D Hhie need goas position disalavel Kepead the esirerd destinatxm ealry
procarlsne or press YALID  onhl il conroctac axes have heen cotthrnedl il
T Jd oo s g ars.

ke, |7 | oum

Fress the  EXEC.  kes ondl whenrye the motion devices They wall rapad v
nwve L The reglescecd destinations and when raotien s complete, the dis
sy will return W e inmiljen selection menu

HMANUAL  RELAT. ABSOL. aOWT

T execuly a relalve nution, select The RELAT, lanelims Key. The saine
position entry screen appears as for the absobute mation. with Hhe excep-
1nn thal all postiren values are 2erc, rather than the current absclute peosi-
Lioee, This is hecawse motinn iz rpanle relaliviee e the Currend posithneg
instead al absolute e,

Erter desied relative rolion values os described carlier SYhen connplele.
the display changes to 1he following ncnu:

ALL ] | | aur

Pressing the  ALE  key will slart the relative pution an all axes. e dif
[erence rom the absclute mution is that. wher 1the relative movon on all
axes is tinasheal, 1he disj:dAy returns lo the same tean. This means Thal ¥
cantepeat the relateve woticn agamn and agamn by pressing the AL kew

It you entered relative mofiun values onomultiple axes. bul unly need o
niwve one. use the same JOO keypad convention and press a key from col-
ety G or &tk Cocresponds 1o 1@ axls yud wait RO newvee.

One speeial nate ulxout the Reypad In this mnde. || you euter a negative
Value fier o relabave mnve aned yann presss o Key in colimnmn 8 The snave vall e
i the negative direction [Fa key in culmpm @ |s pressed. the ineye wlll be
lee the pnsitive clrection. e olber words, pressioge a key I columa © will
inifiate a relative puree in 1he npposile dipectonn e reguested

To exit Mhe relative move nnde press tye QUIT - key.

To exat the move mode and return to the Wwp level motor-on menu. prass
the QUIT key agaln.

Now that you know how to JG0 aad MOYE notion deviewes, expesameat
willt Iranl-panekinitlated mntions 1 become familiane with the cagtroller
and the local motion rnodes.,

NOTE
Remember Ihal paly motions wilh deslinathony ingldée the saftwarg travel
{imirg are allowed. Any enbry anixide theae limis will be Ignm‘pd.

QYD

LETG &I nin

“3a
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&4 Controller Configuration

s 1l Vi hiave Decl e ol b perlurn suny basic molion vonn-
weends in LOCAL nuede nvere etanls on the ontrallr's opestaliong are m
oreles, The hrat aspec is e cectiel e conliduration.

Though spme parameters o sdsso B edanged sich reons conamends. the
primary enviroumenl lar canlisueg thee MMADH coetrollier i the SECCTTY
=actien of the LCCAL maoele.

The SEYUE mode cart unly e entiated Trcon thae ep leve ] N roR EER
nicnHw:

DISPL. STATUS  PROG. SETUP

Pressing the  SETUP  function key wil viter 1he setup mode and display
the maizL setup screen end menu (hg. 2.4).

N B
SETUP MENU
olsry il »xEsq

Fig. 2.4 — Tyvpical maen siqap menr.

There ars two (vpes o Seb) nctions. Axis Selop dod General Setap Tlhe
tlhwing sections wall describe Dol m detai),

o
Yo
-

Geacral Setup

Ceneral Setup b2 enicred by pressing the  GEW.  funclicn key in the lop
level senrup menu, The display will ehiange o Thee one illasleated in Fig 2 5.

SoigcDdIsolay lgnguiys
P 0 -

i M gy i

Fig. 25— QEN, senep e

The top digplay Jine (mumher ) indicates The setup mode or level). Line
nember 3 displays onc parameter at a time and ivs corrent valee. Line num-
her 5 displays an operator prompl.

The Fumtive key delipition line (nunlwr 5} displays & wmenu that s come
mon lor mast sclup screens at this level 'The first twe fuietions,  UP
and FHaww | peclorm scralling throngh a st of paraneters

FIARRIE a2 — (8
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Sy -

Pressing Hv: MODFY Kev woters o duwer luvel tneng Hd albows sodidiciae
tioon «b the vumrent by aligpzhooveed paranncler 10 he valie oseclod e pravinled
fram a shoxt list the new menw doaks hkee 1l

CHANGE quit VALID

1Tie CHANGE key serolle thrench the lisz,  QUIT #xars thes eyl wathicap!
recurding siy tnoilivation ol VALID  also reluens b the previnus scieen
Cleweld Bt the disnbingsl valoes is stored as the nes ealey lar The seleg bl
DUrame ey,

ITa pravrznmedtor penres i anesagad walne, the meee level thit allows wiwdi
fleatlons wilhies che lolbewisg Cises,

DELETE T  oum VALID

Towe numerical vadoe dhapiaved will have a = sigo in front. indicatine that a
eamerical entey from the keryvpocd is expected For simpte ociting, pressing
e QELETE avy rreses the Last qlisit of the sunerical voney. The VALID
key aceens ths valae e 1the selectsg] parameter and retorns 1o the prev
s i Uhe quit ke retoens o 1hé previons menn ssithont keepany
AN e hificatoms.

NITE
This manual contains dctailed descriptions, maostly with the first time
regiler bnomlnd. To helpr e sore experlenced wier looking for a quick
memory refyesher, cach operation descaption is also accompanicd by &
quick front panel key sequence andl. if spprepriale. 1he remole command
thal accomplishes the xame himction.

Language Seleclinn

T ftrst parameter cdlisplaved fronm the Generval Setup st s the display lan-
duage. This setx e language the controller waes 1o communkcate with the
operator, espiecially Shrough the drant panel

The MMAME can use twir languages at this (Line: English and Freneh., To

chanpe the language, iram the display shown in Fig. ¢ 5 press the MODIFY
key. The new mean displayed is

| | CHANGE AT VALID

Fress the EHARGE koy unbil the desired language is displayed. Press the
VALID Key to accepd the selectlon aml retarn to the previous meau. The
display will iwny usc the new selectedd Banguage.

SETUP - GEM.” » MODIFY »CHAWGE] - VAR + OUIT - OUTY

Fmergency Language Reset

In case the caproller hax been s#1 W operate e a languare you e nnl
understand. use the [ollowlng prowcedure 1e resct Vhe controlker;

L Asxine Lhie iollpwing Bhbbeling convention for the function keys:
1 2 3 4

IIEHI S a2
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MM1006 local Mode

2 Fronw the top level mwtor-oll menn {powee o ledanit aoreen). press the
funatlon keys hintlus sequence:

q -3 -3
3 Press lanetion key F until [he lexired Lingase apnears

4 I'ress lunetion ey 4 Thrse Narnes 1o ecturn o the top evel mecine

Command Language Scl

The liest pvisomenier ing the General Selep meng (selected by pressing the

UP  kev onee} rs the Commantd Langeage *¢l, labeled as Controller.
This 18 the uoly parametier 1031 you anst )l st It selects The com
mand set the contraller will respond 1 Tlie sehection exists only W assure
compatiblity vath luture conteoller moxlels.

Always lcave the setting on STANDARL: Press the UP key o advance
1 Hhe LeR1 parameier.

Speed Scealing

The Speed Staling parameter ullers A eatwre not prasent in gy high ¢nrk
cotreliers, 11 allows an user W eaeenie 2 mation program at a reduced
specd tu inure ¢osily obscrve its operation. This feature is a Jaeal help In
troubleshootling complex prodtama.

Ta ehange speed scaling (raen Ihe Geaeral Setup menw, press the  POWN
key urtil the specd scaling parameter is selected in the display. Toe change
the value, press the MODIFY Xey Thu display will prowmpt vou 1u rhange the
existing vl hy precixing <t with the = sign. Lse the keypad 1o enter the
degred s value, The maximvm svalue is 1002, isaning that the controllier
will run wilh e arual programed velocities, To reduce the program <xe-
cution spusaxd te half of the programed valae, enter 30, This ineans Bt all
velocetres in oo proeenm will e reduced 1n 8L

5 BN | wgloroFr ¢ sevwp - gew, [ WP | - MODIFY -~

ow rdwipe,

=== yAUD - QUIT - QU

-1 RS 5D . St sealivgg apeed.
—

e
—_— -

NOTE

In the following paragraphs It I3 assumed that you nessd to macily only
the mentioned parameter. For that vearan, the key scquence deacriplion
Starty Irom Mie General Selop menu and the quick key sequence stans
and stops it the tap level HOTOR BBEE nienu.

If you necdd to modify more than one paruter, advanve through lhe fist
with the Up  key, withoul relurnilng ¢ach tlime lo the lop menu,

QD

Resvport. 29 TP P A 10 = 11T
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Profilc Type

This vwerma detine] H Uepie ol veslesety prinfiler

NS

TRAPEZND or SUERVE

The Sonrve Pepe voids brutal chanees of the speed In the cnarse of axis
displacement. coaseduently, i1 nnpraves the siage r|u.':li'|:.' of mowverient

Press the VP key unlil the prolile type appears. Press MO anqd
then the CHANGE kev o select S-CURVE wr TRAPEZOID. To aceepn this
enlry, press e YALID  key.

| Maloc OFF_| * SEfUP  GEN. - o | ' mMOomiFY -

CHANGE - VALK ~ Qua - Dur

Program Aulomalical Execulion on Fower On
I progriim will I pxéscted o power v,

Press tlhe  UP key antil the progeam numbet appears. Press MODIFY
and then select the pregrim number with 1he pumeric keypand To accepl
this program number. preas the VAUD  key. To select the sumber of time
to exccute this program. rter a value with the ogneric keypad and Hen
wressthe YALID  kewpad te conlivm this ontry,

Ttw- progrsan nembier delaulv s

|__Motas QFF__| - SETOP - GEN. —! LP | - MOBFY * F=r -

VALD =23 ¢ VAUD - CHARGE * YAUD - QT - QUIT

MauerSlave Mode Deflultion

Waster-Slave morle defined the relation belween the master aml Shwve axis
0n the master hlsrarchy system. The slave axls number Is dhsplayed with
smith character inveried video,

For axis # xx:

»  Master agis nn - O axls # xx s [ndepengleat

#  Master axis nn - ebween 1and B (e xX): axis #xx Is independent.

Press Ine  DPF  key until the Master-Slave mesle appears and then rress
e UP Rkey to select the Slave axis. To change the Masier axis, |wess
1he MODIEY ke and theen [he WASTER key ko modlly the axis aumber with
1the numeric keypad. To accept the new Masier axis iarnber (st be dif-
servent fvam Lhe Slave asis number). press the YA key.

Tl Aactary defanlt is N0

QYD

EHIMIRIEAI I — vacen]
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QD

G RS

[ _MoleOFF_| - SETWP * GEN. - UP_| * MQDFY -

MASTER * === * ¥ALD * ODUIT - CuT

e

S8 — =i | Mustea-Slave imorle.

Axia HOME Sequencs

Ther Axes Hlome sequesce perlorms a howe search evecle monulliple axes
When o honee seareh pontion: is invirced, yow may exeeute i@ en one ot all
axes. || vou choose ta perlorny a haonmg seareh e all aNes, Yoo may specily
the order i which axls hame sequences are @vecuted For example, [he
caontrolter may he conflgared te liest perdorm & o Aearch on axis aunn
ber 3. then am axls number 2,4 and 1.

Te 1 hange 1the Sxis Home sequerce yuu rmust set the pnigrty of sach axs.
If, Tor ioasance, v wamt axis purher 3 1o execute lirst, vou must seU its
prioriy {urdes)1a L.

Tw charue the order al the home seareh, Mt The Geaeral Setup meny
press  UP until the st Axis HOME appears on the display. Press
MODIFY uand then enter the deslred priority fardher} s ber nn the keypind
Priess 1lie YALID  key to accept the eatry and return to Lthe previous nvenu.
Press UP  again 1¢ disprlay 2uel Axes HOME ['ress MDDIFY and then
euter the desired order {prioriy ) numibey o the keypal. Fress the YALID
key Tiriwcce pt the «nley and retarn to the previous display.

[WoleOfE ] * e+ gew. - (UB<] - MWODEY — -oo

vam [P | - woDNY - Zzz o wvaD _UP ]

MODIFY * -Z2= - yauo (O] - mgoey o cZZZ - wMD o

It yan ljllowed the general sctup procedure up to this patnd, pressing 1he

UP - key will bring you hbuck 1o (he Language paramicter, the fivst one
coverel at the inginning «f this section. Press QT fu rebirn eo bhe: tops
level SETUP mienu.

Ta exat the: srlup menn presq e QU Key agsin.

2.1 thlgnsafaneEn 4




MM4006

Loczl Mode

Sap Bty

The stegr sils st alsn e et 10 Hew aeme vidue on belbothe cantraller aial
ety Cannpuler for BS-1L2-C or R 15 commupicatinn.

The passable cprepens ave 1and 2 bits Tl actery defuult is sel ot | bt

lor chianige the K8 23220 fonp bit: seting lrom the General Sewup e
prese UP il the Stap Bits paramcter appeats on the display risse
MODIFY irntl thieepy the QHANGE kew 10 xclecd anew value, Peasa ihe  VALID
Kew looewept 1he cimey Azl retan b the prevoegs menu

[__MolorOFF  * SETNP * GEN. *_UP _ - MODIFY

'CHAWGE] * VvALID » fum -+ QuIT

CMSax — S seelal corpmpuivatue. Stap Bit imnher.,

YWord Lepgth

Thy wortl L=ty relers v Hhe woerd size 1o be used with the R&222-C ard
IS-A83 anterfaces. The MMAUIE cockroller is designed to accopt eithey 7. ot
# bit wurets. The factory prescl word size is X hils.

v ehangz the RS232-C word length Trom Hig General Setap menu, press

UP  wntil the Word Length paranweler appears on the display. Press
MODIFY sl Then the CHAMGE key ta schect a new value. Press the  WALID
key to accept the entry awd return Lo Whe previvns mentl.

[ _MolorOFF ) - SETwP » @B *[OF ] > MODIFY °

[cHaMGE] © vAD - Dum - QUi

UMLxx — Sal senak cospnumication daty lenygth,

1) 1] ELIFT] (RS

unha™
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QO

£ TR,

Doy

|ESETTy

Parily

PParity st be <el corteddly tar the REZE2C ar 555 canmcimwalion 1o
won b PIoperly As the standanl sugests, wh noa weord Tenach ol less than 8
is userl, e gty Bit can e set tn Oicdel ne Eeece sioth conmmin sting
deviees must use the same setting.

Fhas passih by seitings are Ldd, Even and Newe Thae factory ehefanlt js See

Tochimgy thes <eHing, Irom the Ceneral 3up nuenn, prsss uP il

the Paresy paratueler appears on Ihe display. Press MOMFY aul [ken
thic CHANGE Kov ter sclest a new parlty. Press the YALIG  key 1o aecepH Hee
rtry anel reduen to the previows menu.

[Ciolgr OFF~ - SETUP + OEW. [ _UP - WMODIFY -

CHANGE: * vAuD -~ ©obhh - QuUIT

CMPxx — Set serbal communicatlan parity.

XON/XOFF Mode

KONXDFF made synchrontes wnrs hetween e (transmilter aned [heé recelve
vr. o ring mode, XON and XOFF characivex are automatically seaerated
(XOT il the receipt buliler is almust full and nsks to be crased, XON if the
roceapt buller is sofflivicntly emptied 1n recelve new characters).

To change 1he setting, liom 1he Garneral Sequp menw, press o unlil
the XONSXOFF Mode appears on the display. Press MODHFY and then
the CHANGE key 10 select YES Press the yALID  key (o accepl the entry
ard retarn 1o the previous mnernu.

The laetory default is NO,

[ MplorQFF_| — SETU® -~ GEN. - _UP_| ' MODIFY -

CHANGE| - YAUD * DU - odUM

CMXxx — Set serial commurncation XCON XCOFF made.

270 FIVICEIERYIY AN 3
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ol Kiae

This pesrameter appdies to RS 23247 and 18515 nterface=<, U sets thwe canpnui-
vition spoeil tee be 1sece o Lhis |xar. Tree walieh ramgke bs rrien 1200k b | IVAM
The lartery el is AN Daud ratse,

U the IEEE Interface s used, iznore ths: scdechion In pressuig the Ypoo rey
antl arlvansing Lo we next parnoeiea.,

Trr sl She Baued rite frena the 4arnenat -1 mnenu. press up until Hee
Baud) Rale patamelér apzpears e the display. Press MODIFY  wuch then the:
CHANGE key to seloct a new viinge Preax [|hie YALID  key 1o a1 cept the
enTry and return o e presuees it

Motor OFF | - SEYWUP ' GEN. | uP_ ' moDIFY -

CHANGE] -~ ¥ALID *» QuiT > Qum

CMBxx — 3¢l senal commupication baul rate

IEEE4RN or RS185 Address

The IENE-ARS stinclard recuires ¢ach coanoviedl wastrmment (devire) to
have an address. The BS-IR5 used in Multi-Dropr inode requires also an
wddruss selthng, JF ool used, [Wnose the selectinn by pressing the © Up
key and advancing o the next pararneter. Defaoll address is 2.

To change the extsting address rom the General Setap menu, press

up  wandilaly [EEE Aadilress apprears o the lisplay. Press WORFY amnl
then enter the deslred address on the kevpad. Press the  YALMD  key to
arCepn 1he @ntry and réediran W e PFeViILS isena.

|__Molgr OFF | — SETUF * BEM. —|_UF_|- MODIFY -

= — yaun ¢ dur - duir

e—— . -

CMAXxx — Sct communication aldress.

QD

Ik nnen — oGl
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f—
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ssisiiises |

LEEF-188 SR Usenl

The SR Line a5 an IEEE-153 handshake 1han ensares progas tomsmission of
large liles (vrace dala, Lirge progranms, vic.) Defanll is MO

Tu enable or lisahle the use o 1he SIQ Frinn The Lierepal Setup menu,
press YR untll e IEEE SR Used appears on the display Press
MOOIFY apcdtlientlie CHAMGE kew Lo select o wew seiling Pross the  YALID
key to accept the enfry and return to the previous menu

Mofor OFF - SETUP - GEN. | _UP | - MODWY °

CHANGE - vaulR -+ ouUT -+ Guir

CrQxx — Set [EEE communbcition SR merle

Coanunicatlon

Thig seftivy selects the commmmnicition por to be us2d with a host comput-
er. The MMACOS cantraller ¢an nse vae of RS232.0. R5455 ur |LEE 48 inter-
taves, but only onc at a hime. The sclectlon can be made only thraugh this
selup. Delauly nnde s RS-232.C.

Ta change the existing sebectlion lenma the Geperal Setup menuy, press P

uritil 1he Cominunication parameter appears on the display. Press MODNFY

and then che CHANBE key 10 select a wew conunanivation port. Press the
VALID  key 1o accol bhe entry and retuen to the previous men.

[ MaterOFF | - sEvuP” - EEM, [ 0F_| * MODIFY -
[CRANGE] * ¥ALD - QT - our

CMMxx — St communicalion mode.

1% TN KA 4IEA 1AL — 10
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“ el diab

I'enninalar

This Parameten Urlines the terminglar b hie used i Soncimneg oo willy o
hast computer e fermical Ssodescribed i the Remats Sodes sectian. the
coatroller resinuds toocomnieng lizigs, not Chraracters, o oosder b a eone
tanl o D sicterl e i gt hee lollonweed Dy the 1eriminatar

The MYA006 —onltrollar ollers o charee el fiear comen.ul tne lerminators
whliiechoare combimticzns ot hine-frels el |':|rri('|g¢.n-t|m|: LE. UR. CR/IF
and 1.F/CH.

To change the exlsting seleochon Trom the Generd Senap menu press

UP  ustil the Terminalor parameter appears o the display, 'ess
MODIFY il e Ihe CHAHGE ki-v until The dlesicrs] Teenmmates s sebc il
Fressthe YALID  koy toaccept the entry andd veturn b the proevuss mchu.
Thes lactoey detpult terrminatar is LIF

Motor OFF | * SETUP * EER. -l uP ~ - momIFY -

|CH!IIGE| * VALID  auiT -oaunr

CMTxx  Set cinmnnuuicatin berminator.

Communication Time-oul

Thas parameter represents the time duration the contreller will wail when
expecting an input. s o genctal cmmunication parauneler Than apphies 1o
RE-232-C. R5-1345 and IEEL88 interfaccs

Tu ehange the gxisting value, from The General Setap mena, press UP
until the paramcter appears an the displiy. Press MODFY apal then

erter the lesired value it The beyparl. Presa the  YAUD  key to acoept the
entry and retyrn teo the presinag e,

The default valueis | seconds.

[CostorOFF | — SETUP — 66M. —~[_UP | * MODIFY -

S22 c vAllD - QuT - oum

ChMOxx — Set romnmuanicalinn selin.

HOME Témearut

This parameter seta the time doaratlon lor which the controllcr will walt for
rach swis to rompbete 3 hame search toutine. Since the controller cannot be
internaptedd during » hoae: search, This parameter pravides o thine oyt in case
1f maltiwetire.

Use vhis parameter with dlsretion & sinall value will cause the controller 14
lalsely repovd an ¢rror when the stage stas a bowme scarch cycle rom an

QXD

FrAk A Coman — wian

Z16 NesApont.
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Local Mode

QXD

RIAAPOT,

- -

2.2.2

estreme distace sl iloes ot have engngh ame to Gengletz it A larae valie
preeesnls the condralle) from detecli 14 i T |rr-.>|1|‘?m wlien The home seat b
CcrCle [2Res aleng essive amoont of tme.

Wy adeal e tin -l value is abous 2% eacer She e it takes el shivaest
stage mgtalled v g rheren o homie search, Fhe longest Line i< usually when
1he stage starts Irew Ewe vt st pr}im away Iroe the ori-an swiioh,

Yo change *he @ashing witlue, frinn the Gessral Seoup neenu, press gp
uatil the paramietsr ap+ars on she display. 'ress MOQIFY anel thén eifer (e
cdesiren] valie on b kevpiel U'ress the raun key 1o acceept the 2atry and
return 141 thee pres s e,

The delault vahse 1s 1 seennds

' Motgr OFF | - SETOP * GEN. *[_uP | * MODIFY

=== VALO  dur - quir

-
. A A

Axis Selup

The Axis Setups is enlered by pressing the  RES  Tnustion key ia lhe top
bl <atup g When activated. the dispiay changes to one similar to
Fig 2.

Fig. 26 Axix sepep medn

This menw ks the 1o Ikvel Axis Setap mepu, Eiheled | uls&u}é | iri the
nuick key sequence bisting.

The (leat Hng dixplays the axis number to by reviewed. The second shows
Lhe mwtion device (stage) conected to the selected axds. Your display will
show the wotien device cranecied Gr axis pummhier 1

(n the menu hne. all four function keys are aclive.  QuIT — €xats this level
and returns to The prévions menn The other tunctions are disicussed in the
lallanwing parariphs

Axs Numher Sclcclion

Ag mentioned eaelier. ling numibser 1 0f the top level Axis Setup menu dis-
play's the axis number. The default is number L. To select o diffarent axis 1o
display {and change) preas the AXIB§  key. o Iront of Hue ids namber, at
1he e o the lirst lioe, the & sywhol appears, indicatimg that the ¢nn
trolber is expecting a nomerical entry (rom che teanat panel's ntnwetical key
pad. Enter Lhe deslred axis nomber and then press the ¥aLUR  kew 1 you

ol ) FAB 52 3y
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Loval Mode

-
|
Vw3

‘.

LI BN

vl 1o correct the entry. use thee BELETE Key 1o erase the nomher ne 1l
v chayped your mind. exit by prossing the  QuUIT  key

ALsSEilp | ¢+ ANSF - --- . VALID

Holinn Devige Seleclion

e o] the athvanced Yeatores ol e MG coatzaller is Bt il has stored
mits firmware all Aecessary parameters (i ol compallble mothon devives
supplivd by Newport,

Iev awviricl sl.'rullim{ l,'nruugh wrver LD components, the seberliou is ole in
1w steps, first the family and then the conprminen model.

Fram the top-level Axes Setup menu press the SELECT Xkey. Tins activanes a
sereey 10 Change the Product Fumily A farmily represents sogroup of inotion
devices with vhe same prefx. Lise the P nr DAWH  kevs to scrall the
amily list When the desired prosdwct Exmily is displayed press the  ¢ALID

key 1o aceept the entry and advaace 10 the next mena. the imodel selection.

NOTE
Nniice that the firtl produoct family displayed s DEFAULE. This Is to

allvws the vser to define the parunelens ol @ castom device or vne that iy
nH manufactured by Newpont.

Oner o family s selecied, the conlvoller grompls you 1o pick a product

motlel tvom the selectctd Bumlly. Use the  UP or DOWR  koys o sernll

the monkel Yisl Yhen the desired product snndel IS displaved. press the
VaALID  key toaccept the entry and advance to the pegl meng

Pressind the gUIT  fonction key will retarn the display 1o the 1op evel
Axes hetap o mem

NOTF
Part af Ine companenl selecdon proccdure is sciiog the FID parameteny,

ILis strongly recomuended that these paranelers should not be changed
frow this menu. They arc displayed hiere only [ur faciory setup purposes,

Afrer aculnprinent rmualel has been selectod, the wext rnenu digplays e Kp
paramelrr. 13 nel make any chances 10 the valuc: press YARD . [o the
same for the lollowing Ki and Kd pasamelers. This will vetuzn the display tn
e 10q3 level Aoges Setup menu.

__hrsSelup | c SEtECT T wP |-~ vmip ~[ 0 |- -vao

VALID * VALHD

5F o= Sar manhnn devace.

FEEIE B i — =2 10
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Modifying Axis I'aramcicrs

e o new oliog companept has been detined for an axis. you can
review 15 delaull paraaneters. The following discussion assumes that ynu
winl! b e Hhens all ane will ot st aller eac e ong is displayed.

NOTE
I yom jud want 1o change: one paranéter, you are probably familkar with
the coutroller's wperation amd need st sanwe pobnters. For 1his rise we
Inciuded the guick key sequence and, where appropriate. the retaled
retinte connnaamls. Tar su'mplil'ily. we slard the qllbclt Key sedpmenre lrain
the top level Axes Setup menuo, assuming thal you alveady schecled the
axly membrer you witnt 1p nutke 1he change lo.

Franm the top level Axes Sebiupr.nenu press he WODIFY kv 14 vivw Jaelest)
the liray axls parinnet=r Lo seroll The paratnelér bt yun can nse Hhe

PP or DOWN keys. For cansisiency in the foelowing cescrplions we
willuse anly 1he P ke

Unbis

Unsts Ls the first axis parameter displayed. 11 reprosenls bloe displacement
units the canirutler will wse lor display and repanting. Fhe available units
are mm, M, . min, pin and fec ot Ivanslabion mechameal lanilizs and
Nrg fird, Ragd erRedt, pRect anal iav 1or rotaey e hanicisl finnilaes

CAUTTON

It vou change the displacemenl wnits, you must revise all nther parame-
Llers thal any affecied. All veloclUes accelerations, travel limits, ctc. musl
I scaled 1o the new unils.

To change It displacemenl units, press the WODIFY key. Next press the

W ur OOWN key to select new units. Press  YALID. 1o accept the
ocw Units and seturn to Vhe previngus ineny,

Press the U ke to advanee to the next parameler.

1. * MODIFY, - MODIFY <[ UE 9 + vAauR -

QUIT~ ~ OuT - YES -+ OONT

SN — Setdlsplacement unily.

-

QD —

Rierport. 21% Ll IS Rl 0F CR
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Lacal Mode

[isplay Resolution

Mis meanw mediiesd axis positinee (it nember ater decimal point) e cog-
troller used this paramcter te adpust exacaly the moechamical s placiacit.

Ta change the Bigplay Resolution. press the MODWFY key. V'se the numerw
kevpad 1o 2nter a new valee and then press VAL W conflrm the setting
anafl Petaarn b Mg presanes iena.

-

| “Axie§eip | c MODNY | WP ] ¢ MODIFY - <S2 . WALD -

NP — Set display resolution.

Tk byl

This pormngter represents o meckan:cal hysleresis of motion device. Use
perod judgiment when setting this parameter.

Ter cliange 1he hoacklash piarimnctér press the MODEY Réy |l the nutweic

k= pad ro enler a gew value ind then press  VADD b accept the sctting
sned return fo the previous mienu.

IM you have Leen [ollowing the Axes Sewp procedure irom the beginning of
the section, pressing the W key will bring yow bawck lo the first pars
meler that was chscussed. Exit the Axes Setup by pressingthe g key

[ isSetwp | - momaFy <[ UP ) - MDOIFY :  =I= - YALID -

.

ur - e - YES - qQuIT

BA — Sel mechanlcal hacklash.

Maximum Ervor

This paramedrr représients the maximum allowed following errar. IF, at any
time, the following crror cxceeds this value, the cgantraller slops all
molivng in nrogress ani turns the molnr power off. Usc goaod judguent
when seling this pairaoneter. A sioall vadie will cause prematute taudt and a
large value will tus protect the system from a real probiem.

To chonge the Moximum Exror parameter, press the WODIFY key. Use the
numcric Yevpad to enter i new value and then préss YaUQ (e accept the
setting und return W0 the previous menu.

If o iawe: Leens Inllowing the: Axes Setup procedure feom the boganning of
the sectinm, pressing the  UP key will liring you back to the first para-
meler thal was discusseed. Exit the Axes Se+up by pressing 1he key.

QD

(AT EFTE T STY OrE FE AR [

A RNewpOort.
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T AxieSetep_ | - NODIFY [ UE | - MODEY * --- * VALUD *

. e . w
N e R gl

(- T10 S+ |} SR { - TR  V]) §

FE. — Srtmax. iidhiwane crror.

Ks

Tlus parameler is the saturation gain {acvor f the PID Niter megrator. The
valiel ranee 15 bobweren € and 10 AN swancdarg molinm devlres ifered with
e MM have o sed ol comservative Pl parameters stored in the con-
baller's flemware. To change them ynu will need some Kaowedye of
muytion cowteol lonps aud the help of a soltware ablvy. For some genesal
gubdedines read the Servo Tuning section.

To cluange 1hie proportineal gatin factor Ks, press the MODBIFY vey. Use the
numcric keyparl o cnter a uew valee and 1hen press yaLl o aceept e
setlag ainl eatarn o the presions e,

Prass the  UP key to advance Lo bhe next parameter

MG  AdsSowp | MOMEY -[0P | - MODWY - Z=2 - vAb -

Qwr +» oy + YE§ - OQUIY
KS 1Read preopetinnal gain {actor
hd

‘Vhis paramcter is the derivative gain tactor ol the digital PID filyer. “The
valicl rane is hetween & and 1. All stavdard motion devices offered with
the MRMATKIG have a $et ol conservative PID parameters stared an the con-
troller's dirmware. To change them vou will need snme knnwlelpge uf
thotion contrul loops and 1he help ol 2y soltware utllity For soine gencral
wuticlelines resdd the Servu Tuniug section.

To change the derlvative galn wlor Kd, press the BIBFY key Use the
numeric keypad Lo #nler 3 new value and 1then press  FALDH to accept the
setting and r4um 0 1he previous menu.

Pressthe  UP  key lu advance 1o the next parameter.

® - —

el el | -
| - — -

L. MaicSeip | - MOOIFY [CUP_| * MODIFY - =3= - yaub -

T : eWr * YE8 - Qumw

--.h;;l KD -— Sctclerivative gain.

Riewport 2.21 FIRHIAIY 4N 1000
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Local Mode

Ki

Thes paranetr is thes inteneal gain Lact ol U disatal PH (e, The valud
rants L5 between 1B aad AN stancdama inedwsn devices plered seith the
MAFHIL Tieve o 510 of conserviatlve P pacamelers stored s thy coa-
tre:ller’s firmseare: Ta rharge them @ nevd sopee kunowhzde ol mion
vonttol s and the help of & saltware utibty Fo <o general guicde-lines
tead the Seevn P s+ izn,

Tove Iunder Hentegtal inn fctar Ka, prass Coe MODIFY kew § scthe e
w ke prab fo Fnter o new vafoe andd Lhien press YALID 1o avee)l the selbing
azal return o the Yool nkenu.

|"*ess 1hee VP ke o aglyance to the sisx) paraneler

TArisSclvp  * MODEY ‘i UP _ C MODIFY -5 ¢ VAL

quir + QuIT © YES - QUAT
Kl Setintegral wan.
Kp

Ehls paratieter 15 the propettional gain factor of the digital PIC hiter. The
valinl range 35 Debween @ and 1Al standasd mution devices odlered with
the MM400G have a sct nl conservative PID piramcters stered in the con-
troller's lirtnware. To change them yow will nesd some knowledge ol
mohion famteol lonps and the help of a sodtware utility. For some general
puidelines read the Serees Tuning stction

To change the progartlon:d gakn tavtor Kp, peess t)ie MODFY key. se 1he

nurneric keypau W enfer ooew valig amd then pweas yALID o aoarpe The
sctling and retura to the preyious meau.

Prussthe Uf  Key to advance (nthe next parameter.
[ xSy . * MODEY | UP | * MODIFY == ivAND -

QAT - QT * YES ) ¢ I

KP — 5rt proportional gaio.

Efamith Fann = ician
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I p-al Mod

HOME Vresact

This feotire 15 used fu set the zere locate an accvdnn be Hwe qpplication s
needs, UVhis parametay deflues the valie thay sl e loalezl iato the pos-
von rédlster whén the soticn dievires hame is ool The Eetney defanie
15 zero. eaning that at the howe lpcatwan e posiien s 2era. IF lar
inglance s parmmeirr x5 sl L 1225 e a8 he harne leasidien The con-
troller reparts positiesn 12,3 inm

M not set a valuas tor the HOMLE Prescet paramesey 1hat 1€ codsice the sofl-
warc fravel Hmits.

Toe ¢hange the HHOME Presct paramcter, press the MODEY  Ley. Use the
nusnenc kevpad teenfer a ew vl and theon nass YAUD 1o accept the
serhang aned seturn 1e the previoes no-nn

Pressthe @GP key to advance o Phe et parameter

| AusSwwp | - MODIFY [ UP_| - MOOIFY + == - GALID --

. e

avrr + QU@ - YE§ - auiT

NH  —  Set holne preset |>:'-si|if'-n

Maximum Foshilon

This paramctey defines the positiva (usyally right) sofiware gravel lirnit N
merlan will he allowed o excend this position 1 Vhe posicive divection.

CALTION

1M ot setl 2 higher valae for this than the defanh value, glherwise the
hardl ware limit swilch will be Ifpped,

Tuclumge the positive seliware travel Hmie, pross the MODFY key |lse the
nunkeric Keypad to enter o new value and then press YALID S to accept the
setfing snul return to the previous meauw.

Pressthe WP kuy 1o advance W the next paraneler.

-,

" AtsSelp | > MODIEY ~[_LP__ - MODIFY - === —~ VYALD °

-Quir - QUIT > YES - DtIr

SR Ser right travel laie.

e
1=
w

ELA s thenes iy
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Minimum Mesillon

This parmneler doefines the peiive (usually IEp sofwioe travel N, B
siotivn will In Sllowenl ta e xesed 1his posilioo: in the nedative Jieection

caLaN

Do nat sel o valye for (hig panuneter ipore pegalive than the defaolt
vadur, oterrwise' the hardware limil switch will be ripped.

Te chanwe 1he negative seltware troeel himit, press the M00IFY  key. L e
numeric <expid o onter o pew value snd then press AL toaceept the
qerting sndd e ture to 1l previnus menu.

Fress the  UP key hiesulvaees to the next paramneter

== — . - -

[ { toF [ AxsSelip - MODIFY - __UP - MODWFY - === - ¢AID -

AR ts -

- —

aur o+ Qur + YE§ - QU

8L — Zetlicht teavellimit,

Actelemttornt

Thls prramnen cielines the maxlmuin aceclerallungdecel ratlon value vy e
alloweel o ol prapramged or comrmnanded pointeaaing molimms. No renwis
or lecal communded accekeration can ¢xceed this valuc, The only miction
that is nut aftected by this seiing 15 the home search soutine which uses
its pwn e veleration values, The wdnnal jog sy aeaceeleration (o bines
smaller than 1he value set with this pivrirneter.,

To chanec the maxnoum aceederalioan, press (he MODIFY key. Plse the
numes i keypad to enter a valuc and then press YALID  to accrept the set-
i and redurm 1y the Previalls anenu.

Fressthe P key lo advance to 1he next paramcter.

- - o ra

-k -

- | AvisSclup | * MODFY [ UP ] © MODWY - 2<c . yaD -

qum - oF - c YES - OUIT

o p——
I:.:..EEEH AC — Setarcoleration

1L RILAL Fal IR — 01 i RienAvpornt.
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Local Mode

% MESE

-~ X

——

HOSIF Tow Speed

Pl paseinpeier <= the vislee of Lig boine seavel hae velosigs perfion [0is
rescsmmnengled thsl TR vodue nol be altered.

Woyem are sedling ap o pews motion device thist hies na deGinll parancters,
prress the MOMFY key to sef the HOME spocd L se 1he nutieniv Eevpoaudl te
enter o valwe, 'rrss VALD 1o aecept thas setling aod returm i thees irevi-

NUS NHT.
Mressthe YR key lo adlvance to the next paraineter.

it Sote ~ MODIFY | UP | - woONY -+ 3= . gl -

gum  » qQum - YEs - qQum

o . Sel lmes séarch law velogity,

HOML igh Specd

Thez paramerer sels The valoe ol 1he home search bigh vebocity portion. it
Is recommended that thns value not be altered.

I you are serling wpr & néw mutinon device that Las no default parameters,
press the MOUIFY key to sci the HOME spred. Usce the numeric keypad to
cnter a value, Proxs VAUD 1o accept The setling and relurm W the previ
QLS mémn

Pressthe PP Key 20oadvanee 1 the next parsmneler

T AyisBelug | - MOGFY *i_UP -] + MODIEY * o= - VAR -

Lo~ . -
g aur *+ YES - aur
P OH — N1 hame sieare b high velocity.
| —
25 FICRISIE- Tl nind
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R ¢

e

Manual Spectl

This puasdimeler dledines the Righ vl iy ol the manuil pog made {nslng
Iront pined or in‘ysnck) The detantr value s A)5 ol the Maxinnn Spmes)
hut yawcan hangs ivta sut your neeyls. The show gpred manual ws s une
tenth o the high spaeedd

T choemge Lhe prggl jod el spaval, piess the MOOFY ke ¥ wWhen he
Mlanual Specd paramcler 15 shsplaved. Use the rmenwe keypiul 1o enter a
new velue, Prasss QR0 Yoo pv the news settlng andl o4 lun. 16 3he previ-
QNS RN

1'resn Thee UP ko 1o aelvinnew 10 tha- u-xt narawétier.

| TamsSaup | - moowy - U¥ ] - MODIFY — --- - VALUD -

ot ¢+ GUF - YES - QUIT

MEl —  Senwasnal velueiry.

Mloimom Specd (Siepper Motors Only)

Tlns 15 the starydstop velucity lor stepping inaters Tl sllowsd start?stap
veelon ity mnat be fess that velolty of the mollon,

It yuu are setiing up a new modion device thist has no dIcfault paramcters
angd lave deliney] the scalling speed, press the MODWFY key to set the
Moximum spesd. Use thy innmeric keypard G enter a value that 13 abnul Krx
nl the scaling speed. Press  YALID  to accopt the now setbing! and retun to
e previnug ménd

Pressihe  ¢p  key lo achvance to the next paraneter.,

| _AsisSemp | » mmwy -(CUF ) - wODWY * === - YAID -

QAT ~ QUm — YES -+ QUIT &

VB — 5et base velocity

INIFANIEn WESe

nnz

20 RPN T,
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Local Mode
-

Maximuum Speed

This is the ansarnum vels iy adloesed lap a0 viven nlian cevice  Nee pri-
v velnenirs arc allnwed b excerl Elns walue, It alsn represents the
chelfanale v loe by 1l ne nchar VA Juas B ot pres 160s1y (hy 2 rémorne came-
et 1oz e Shonyed by the vser but it shanhl venser eaceed tha delauly
value, Lse 1he Speed 3callng paranu e mistead o lemporarily iechice the
mclion velovilies.,

Il visu are scheng up 3 new mobon devicr 1hal hasg no default parzicterss
and havie aletined 1the sicaling specd. press the MOOFY key 1o sel the
Maximum speed Usc the numene kavpad to wter a value that is about JF5
ol the scubng speed. Press YALID 1o ocvept thee new setllng and retura to
the previous neny,

Press thee  UP  Key towivange tothe nest guseineelFr.

|__AxieSeup ] - MODNY [ UF |  MOOIEY - éEE © ¥ALD -

auwr - aur - YES - QAT

V& — Scrvelacity.

Scaling Speed

Sealuy speed is o hardware calibratlon parameley and 15 nob inteniled ta be
usecd by the npesatns, It represents the approgimale yelocity the mution
e will move il e rpaximuom control voltiee I1s sent w the dilver {DC
molny case) In uthey words. it b5 the velority Jer g soturatgd DAC s o
hardwate calilsration fchor aodd Thee dedanie sichimes s hould not be modiherl

Fur stepper nators it has a sinular meaning but ropresenls the stade vloc
ty x‘nrro.-;pnnrlmg for Fle maNimtn as¢eplablic mator upf:l\{l

It yiva need to set up a nonstandacd mation dievice thal has nd defanflt pures
mietets. alvd lelermining the coro-ct value (ot comtrol experlise 1s
requirenl], press Uwe MODIFY key 5o s¢t the staling speerl Use the numerlc
keypad W citer the coreoct value, Pross gapg o sccepl the new selting
amd retutess Lo Hie pprevioms mozon.

Pressthe  UP koy 1o advance 11y thu: next paramcter

I " sSetsp | - MODIFY ~ [ DP_] ¢ MDOFY © =-2 - VAR, —
QT * o oum * YES - QU
227 COLRAIT R I — 15005
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Lacal Mode

Scating Acceleration {Forque Mulers Only)

This comanand sets the scalmg asveleration wvalie for o stave aqpa):ped
will i T ue mtar Floaeh o thes oweninoam e elerilenm uucu|-1a|yle v the
nweechanical swstem reguired sy thice cantrall=y whes the Fraximun tenseme
Ol an Ehe onfput of e 2AUT IS applived onn e ¢y tanared,

CALITION
It la recovnnended that Whis valae nol be altered.

I Yo sz selCing up o oew mantion devace that s nedelaull peraa-ters,
press tée MODIFY sey Irs set thae HOMI specd. Use 1the nemeric key pad g
eifer o valiie Press  YALD  toaceept The gerting and retarn b e orevi-
Qs meenn,

Prass the  UP key Wooaslvancas ta e next parseler.

| MxisSelmp MODIFY -+ UP | ¢ MODIFY === - ymp

autr  * Qum o+ YES + oo
AR - By srading aceeletadbn,
Encoder Resalution

This parameler defines 1he physical travel /i the motson devace that ¢orne-
Spns 1 ane paeoders connt, 13 repredent the resolatinn of the systen and

must reflect the real physical value (theerellcal valwe, excluding all errors).

NOTE
‘This parameler can be wsed lo corrent [or a linear ¢rvor in lhe smolion

deviee's absolule posillon accuracy. See the Motion Control Tutorial scc
ticn fur more iletaibs.

For 1he PP familles, the Motor and the Encoder fncremient can be chandel

separalely, an conditian Heat:

¢ JF encoller prsolulion @ anotor resalution: (K.

« IF eacoder resolulion = motor resoletion. OK Lut Molor Resajutlon
- new encoder resnlulbog.

H you necd W correct the encuder inerément selting, press the MOMFY key

to modily the current value, Use the pumeeric keypad 1 enter the correcl

value, Press WALID  to accept the pew sctilng and rotarn 10 the previous

renuv,

QO

ERAINIRIFu i -= 10,03

2% Revwvpent.
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Local Mode

I'ressthe UP ke 1o andvamer e 1he neXu pardinelor.

“LUP ] - wOmMFY - ZZ- - wALD -

amw » aur - ¥ES  + Oum

At Sciup _j -+ MODIEY

M —  Serencotler resolution,

Molor Increment

Ihix pararpietes is wsed anly 1Or sbepper nilnrs anel lelis the cantenilier how
moch e matien device will travel ler eachonotler ineremenl. By increment
wé mesalt whe Pralie going to the siepper diiver, not necessacily 4 ol indator
stepa. Diepending ap the trpe of stepper driver, the motar increment <ould
b a Ml step. ahalf step or a mcro-sicp.

The BMaotor Tneresnent parameter shoukl reflect the actual stagefdriver com-
bimatien. A wrong setting will cause snaccurate elnsed-loop operation.

For 1the PP Fanllies, the dotor and the Encoder [ncremneni {resalution) san
be changed separately. on conditim that the new valine af Matar ikerennsn
woull b inferlor of Hie actugl value of Encoder [ncrement.

[f you reed to chimee the molor Increment selthng, ness the WIDNRY: key
to nalily The cugreal vadge. 1Jse Lhe numeric keypad to enter the correct
value, Press (YAMID o aceepd the new setting and setuen o e prevings
e,

Pressthe  UP  key to advance to the uext paramelér

T AxisSelp_ | * NOBFY * UP ] : WODIFY * === - VALID -

guwr - QUIT  + YES - OWET-

iy FlilmuaFannzn  ivac
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erlodicity

This wisicle cpables 1n rlis;play peri.n(lic:ll[y vor éxarple 11 1o 3rd ] lur vér-
it of raeary mechanical lawilles ddelauit. RV, 1M-501RMY,

Pressthe UP Key waddvance o the next parimeter 'ress WORIFY andt
then the CHARGE k#y 1o stlocl YES  «F NG I'ee accept this enfry
press the wArID  key 11 preennlicdy is YES |, =ntet the displacement
peicl vath the numete sevpiul and then press the  YAUD  key to accepl
this value, 'ress QUIT - Yo times amgl then the ¥YES Koy to save
[QIHIHTOES

KROTE.
I'rocesslag of an axis bnflabte movement Is possible only IF a periodicity
hiw hewn delined, and only for rolary slages.

| #xisSaimp > MOBIFY - _UP_] * MODIFY * CHANGE * VALID

=== <+ VALD - QU -+ OWT * YES - @IF
€D — 5et penodical ciisplay mode.
Control Loop

The VM4 contraller has 1he capability to operate bath DU and steppser
moiors 1o closed loop or open loop conligurations. This is an importaut
leature, esprcially dor Lhe stepper mators. As deseribed I The tutonlal see-
bon, when operating a sWCpper wlor 11 a mini- Or eic rastepping nnkle,
the actual position can vary a few sieps when under load. il the scren loap
in claserl with an encader, posillon vrrord ace carrected both doring the
o and at stop.

All shages nllered with thie MAMIANG are equipped with an encoder, inclug-
in thase driven by a stepper maluz, The recominendation 15 Lo always use
the ckseil-long) made.

NOTE

It is no1 recommended 1o operale & DC motor in open Ivap. This mode 1s
wecd anly al the lactory to volpal a ronstanl DT vollage to the motor dri-
ver for teating and ealibration parposcs.

Il vou need ta change the control loop type, press the MADFY key Ho mali
fy the carrint detting. Press the CHARGE key 10 sclect a different loop hype
Fress  VALID e acccpt the new [oop type a0 relurn Lo the previvuos
meou.

CrEAIIELEn 20
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QD

Tyessthe  DP Koy YoradWanee to Bl nexl Lasgrpeter

AtsSelup  -* MDDIFY *i GP_| ' MODIFY - CHANGE ' VALID -

oum ¢ Qut + YE§ - Ul

Maotor Type

This paramglyr selects e type ol mylar ta be used with the malion
slevice. The twa chaices are Step e sl DC.

CALNON

The mater typre configured in the sclup mode musl malch the actual
mutor und driver Inatalled un the specific axis.

£ the displayed motor type s nrorrect for the sclected anis. press 1hee
WMORHFY ku)‘ 10 v.hm.gu- e setliny T'resy e CHANCE kew 141 seleit o pow
melur Wps: Fress YALID o acceat the new selecbase i) setds o the
PFLCRILES 10

Messthe  UP Ky Wraelvianes o thee et parsineter.

bP - MODIFY * CHANQE - vaLlD -

_AsisSeip  * MODIFY

AU - oowr - oYER  -oQum

RHOME Type

All standard molion devices aflered with the MMAIS have an origin
Clupme) swilch and they can all perlorm a heme scarch cycle. In cases
where the controller 1s used with a device that does rot have a home
switch, the vanlegdber nitiat kyow sl Lo ook for 11,

Use the HOME Type parameler to (ell the conbroller if the home switeh iy
real (for standard devicey with am oridin switch) or il it should be simulat-
ced {lor nun-standard devices withoot & home switch). The simulated home
switch (somctimes called floating} is assunnsd 1o be at the caveent positioe
where the device |15 when the home search comnund is preeived.

tf you need to ¢change Lhie HOME Tvpe, press the MIOEE key when the
parameter is displayed. Press the CHANGE key 1o select a new home switch
1vpe. Presa YALID 10 accept the néw 1ype and return 1n the previous
menu,

Press the @ key to advance tn the ney! parametoer.

| ks Sstog - MODWY — [ UP_] — MODIFY -+ CHANGE - YAUD -

T - fum c YES ¢ CHNT
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Motlon Type

The "ot Tepe paramater should net e ctamaed by the neer, U selects
Lietw==1 11 al and SInuhatecd taoticn, 3 e Peal solion Is Ehe bsoringl mccke wl
aparation Thee simulatecd proticn i ncnhe i whicly the nesbace varprnands
age nesl autoadly performed Al as i teadeo 1o beoose L oxly by the factury
persianel fe Pesling jrarposes.

m_ Operating In Local Mode

In additian 10 the SETUR mnchiz, the other two 1ypes o opecitions that can
be peidotmed frem the froet panel of 1he MMADDL controallee are maotion:
reloted cemmands und creating oy oditng metinn progeons

The st conrnesn nse ol 10w Local Mode s 8o immbrare maitlon aged prention.
related commands drom the front paxel. The fobllownge paragraphs descnbe
1lvis b legail,

From the top level — Mobr OFF | menuw ithe powear-un default menus
pross the MOTIHS bulten The display WL clunge o ane similar 1,
brg. 2.7, We wnll call thas the tp level melor-on meng

Solech action

WovE | FRDG.

Fig. 2.7 — Top terves MOTON TED menw.

NOTE

i L possible 1o press the MOTOR hulton whilc in ary mcno. To
avoid contuslon and wocxpecied contruller behaviors, it Lx strongly rec-
oronmelegl o twrn the vialor power oo anly when in the top level

" Wotor OFF | meou,

NOTE

Tt ks poasible 1o press the MOTOR HEl bullen al any Ume, To avoid con-
fuslon. use this capabllity only for cmergenciex. Durdug nonnal opera:
tlau, turn the mntor power off only whean in the lop fevel Molar DN |
menu.

QYD
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2.4.1
S
2.3.2

JH)ME Search

The HOME Search pismtme is iy sequence of [nph and kow <sprsd mofion si-
ments threngh wineh the <ontroller delecmines the exaet location of a
home {urlging Switeh ok an encider Tuckex pudse. Alebiledd deseriptonn of
the: algerithw can be lound m the Mot Control Tutorlal sechna.

NOTFE

It ix xtrungly recaminended thit lhe user perfonn & honie scarch rouline
after cach vontrolfer poweron or reael. The contraller miust kinvow the
exaclinitial positivo of the motivn device not anly 1o accuraicly ropeal
motion scquenoce (progriim) hut also to prevend it from hittlog the travel
Il (limil switehes). A ot swilel detectbon is inlerpreted ax a owjor
fanlt aml the moter power is tlameil aff immediately,

To perfiim & lnne seand b roulloe, ereess the HOME  Junctivn key toonm vhe
top level poveer-on menn The chsplay will prompt you to select which oxis
ghowdd gxeuure The tuane seacch Toae the Keypusd To jrdicate o axks o
ber. IT vou cnfer or aceept the delavlt number 0, the cantroller will execuate
the home searrh rolllng Senénrially o all insialler] axes. sn |he arder
specified in the Grneral Sehep.

| "MOTORON | * HOME + === + YALID
OR — &earch for hame
NOTE

The positllon value assamed at The homoe pusition is defined in the axls
setup using the HOME Presct value or through the SH command.

Maoual Jog

Manual Jog is a conmnonly wsed Local Made [ront pinel function. The
selected axis will move at a pre-defined yvelocity. This type of motlon is
known as a 104G,

Thes MMdDO6 contraller Implemeants ihis ‘unctinn an the nmmeric Keypad
The Manual Jog mode can be enabled either from the tap level
[MOTORO8 | miemrin air using e Muve meau. In Loth cases, the calling
function key is labeled MANUAL and lunctacnality ae 1Identical.

In the Manwal Ing musie, ther display looks similar to Fig 2 %,

.,

Fg 2.8 — Using he JOG moonqe

Nl P e—
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Lim mtnber 3 iwlicates that 1he keypad can be nsacl 1o mtiate 2 manil
e Ax cleseribed wmoparagraph 2 13 First Jog, coch k2 pacd rove contials
vne 2x1s. The keys an the lelonslace a jogn the negatve dimechion i the
gews o Ehe nght in the podihve dlireerine. o g o s higa spead. <nuulla
wrngsly press the correspondwng middle key st ane vk the jug o tlop
AuNE,

NOTE

The: high speed manual jog veloclty 1s set in 1he Axds Setup mode «r by
wsing the MIl command. The low speed manwal jog velochty is 10, of e
hizh speed value.

| MOTORGH | - MaMUAL - === » oUW

MC — Set mannal mords.

Iy exit the Manm:] Jisd mongle press the  QUIT sev

Ikere are two more lanchan keys delsiusd in sha wnanval (op ncng The

ZERD  krey is described In the next paragraph. The STATUS key s
described w the Introductiun seclion, Display Conligaration - Shatus
[Nisplay parauraph

The YTATUS key displavs a number of status indicators in Iranl o each axis
Iclentilier and & general axls conrflilon inessage atl the ond of cach axis line
(Fig 2.

Fig. 2.9 - Stalus JSisplay

The four status indicators are 0, — M andl « Iiave 1hé tnlbawing meaniog:

O Wil appear only if a “hoine search”™ rautine has heen perdormed <ue-
cesstully an Thal axis. |l Indlcates that a mechamcal “origin® has heen
found

- Indicatcs that the negative direction (ledl) Ihnit swilch has been activat-
ed {Iripped).

M Appuats when the mechanlcal origin switch is in “Digl™ state. As a stage
moves from one cad 1o the other. you witl se¢ this indicator appear and
disappcar. Thiz means that the stage has muved ltam one aide of the
switch (0 the ather The state of this inddicatur does not allect the nor-
mal operabon of the mobon dovce Far g complete description of the
hime seareh algorithm see Section 4, Motion Comtral “lulorial.

« Indicates that the positive theection {right) limil swiich has been actl-
vauwd (IElpped).

—_— D

FHINOA P 19008 = 1L

2 NSWVWROIT,




MMa006

Loval Mxle

233

R o I

(TPl s
Fiat -
ey

=t {)

.04

QD

NOTE

If hoth - and + appcar, the moelion device is ¢lther disconnected or a
hardware fallurc exisis. On power-ap sequence, e controller checks
every axi tor (his case. IF Found, il assumes thal no motion device is pre-
scnt. The axis 19 marked with Unconnected an the display and all com-
mands for I will be ignanal.

Al rhe end af earh axis inlarsnations lwe i O is edjsplayech ol na erenr Py
been detecied. It it prohlem 15 detected on one of 1he axes, the message
LIRIZOIZ will inprprar.

Zaro [Heplay

Durig oparaticn in Lacal Mode, the nead may anse o loree the cattent
positlan o became zery "This mesns that, withogl muving, the current
pasition is rhsplaycd and reported as zevo. Any subsequent mohcn will be
referencecd 0 Hus new 2ero neatlon sk the saftware limets will be récali e
linteeh Ly redlect thee chiamge while kevping their absolute position rekisteee te
the state.

Toactivalie this functioas lrom The Mannal dog mepu. press the  ZEAD  key
Using the keypad, enter the axis number vou wiint 1o select ot leave the 4
clebaylt te reera ol active axes, Fress the YAUID  key to execule the vonr
manl.

[ MOTORUNW | - MANDAL - ZER) - Z-= -+ WALD - QUIT

21" —  Stero posctenn.

Relative Movey

A move 15 deflned as a pointdo-point cnatlon. The [nitiad pomt s e corrent
prasilicnn e thie ending piant is bl destination, ur desired position.

There arc two tvpes of moves: relative and abaaluti. [ this section we dis
cuss the velutive moves.

A relative move s defined as a mave Zor which The destination is specified
is an eremenial duisiance leom the curveent positior. Repeating a L mm ecl-
alive anove commarnl. fer instance. will advance the inotion device 1 mm at
4 titne. For this ccason, the velative motlon 15 ametinies called ine remental
M.

From the tap lcvel | MOTOR UH_| menu press the MIVE  key. This will
activite the first Move Menu;

MAMUAL  RELAT.  ABSOL: REXT
Select WFXT 10 aclivale Ehe geciud e e

MANUAL  “JWFINI (131 WEXT

Select | HEXT to cuome back i the Hest move nenn or $&lect QUM to
qU'l this menu.

Select the REWAT, functien key andd the display will prompt you 1 enter
the deslred redative mobicn on the first acteyve axis (1Fig. 2.10).

23 FRINIREEy i — e
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m | MOTOROM | * MOVE - RELAT. - =z= - ¥ALD ° -

P oAGEMEST

Fig, 2.70 — Hoigrev anation oaoy

A digprlayed posatlong become 2ero ansl the ™ svaleal indheates whizh
numerical valie swill he Chaugcd wilh thee keypasdd The positins rlispl.ty
becomes zera heeaassa the values enteresl are relative niodiong A zere rela-
Cive ppabion Fleeclelnlt walue meens Hat the b seall nae neove.

Foiter & desirsd pshive ar negative relitive nnten. Fiess the VAUD  key to
gecept the vilue, et the ety asing the DELEIE kev or exil this riexle by
pressingthe  Quil sey.

Oncethe YALID <oy Js pressed, the & symlol moves to the nesl eons-fd
axis. Lrtesr o napwe iyl value or préss  YALID 19 Seerpl the 2ern alubault.

When the VAHID  kew is pressed un the fasL active axis, the ilispliy clianges
booa minve X eutine nenu The twi: achive anction kevs are AL and
auir

The guer Roow will exit tlps porle agd retarn ta e te level naotor-wt
menuw.

The AL key will siart o relgtive sontion on gl axes using the values
cnteved.

Il relative ndines villines wiere enleréd nn mllllip]rf waess Dut nrvw yoll recgulre
vnly ome axis (o move, use the numeneal keypad 1o select the ads and start
the prialhaon. Fach keypacd raw conliels nne axts and the first or st key in the
rovr determines the direction. The widdke key has no elHect

Fur examnple. il axis wumber 1 is W0 e msuved, press the 3 key b start the
ot m the speaifled dlreetion or 1he 1 key to move nn the oppasite
clirortmn

NCTE

Whea (be relalive motion ls complete, the display docs not relum ta lhe
lop Ievel meou. This teature allows the user to repest relative motions an
anlimilcd number of linkes,

Presa the  QINT  key to lerminate 1he relative move snoede aned refiien 1n
tlare Mave wenip

Single Axis Relatiye Move

demr - aQum
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g
Multiple Axes Relastive Move
R BT [ MOTORON__ - MOVE - RELAT. * == - yaup + =-=C
WALIE + === yAaUD === ¢ VAL - AL - Quit

QD

- [p——
-—- -

'K —  Move tarelaive puosition

Ahsolulc Moves

Absulute oves Inidate motwn to a destiratlon specified by a value reliative
e the e Qe posiiiog rather 1han e curkent pesition msed by the aela-
tve spve cominud. Repeated dentical absolute nrove commminnds thesefore
are nol productive because imce a0 Vhe dostinatomn, the cuvseit positlon
B o e (lesiresd pasilion

“T'or activate 1he Ahsolule Move mwode. [rom the Move miegou piess 1he ABSIL,
funchnn By, The disply will promnpt You 1o enler o destination valee (ot the
flyst Aactive axis (Fae. 2.91)

Fig. 2.11 — Abyelale nrome e

[ an axls is nnl 1ir e tnovesd. your mMUst enter the «urrent ppsition as 1he
desired pasition and press the yap  key The contraller will recognice
this as a zero thaplacement motlen and not 1ssue oy mdhaom eomniandd hin
that auls.

Pressing v YALID  Key after o rusnerlcal eotry will shily the & symbxl to
the next active axis, Kepeat ther operation for cach iistalled axis.

When afl destinations are ¢elinel, pressig the QAP  key on the 1ase
active axks will chinge the nreenu us the display to:

Bee. [ - [T owur

Pressing the  EXFE,  key will start the absclate maotion on all axes. When
notion on all axes is complote, the display redures 1o the Move nrenu.

The rlisplay returns to the Moye menu if the  GOIT=" key |s preased wathout
execvhing the absolute Inahon.

Iv
pv)
=1
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Single Axis Absnlute Move

TWOTGHONTT - move - oamsoL - . [¥ALD| -

EXEC. - obLIT

Multipk: dxes Ahsolule Viowe

- -

[ MOWKON - MOYE - ABSOL. © 235 - vaLp = I3 -

4 - -

VAL * === : YAMID * === - YALW - EXEC. - QUIT

- - -—--
- - - -

PA Mo to ahsolute position.

'rovgcoum Execnling

The mwasl coaaplex motion that can be initiated from the frant panel s the
v atinn oof 3 petinan prograne, by Lhis anorke o existing program in menw -
vy s called and executed a specificd number of limes.

NQOTE

A progvam musd xlat in the contraller's non-volalilc memory in order o
be vxeculed. Sce the Programing In Local Mode secilon on cxcating pro-
grams fram (he fronl panel or the Renwle Mode section foy dlowntoading
progiame to the controller,

Toeaecute i peogeoam romn the top-level E MQTDHiﬂ 7] e, press the
PROG. kv, The contraller vntees the Progrisns Mode and displays the Syl
lowind mean.

EXEC. CREATE  WODIFY quir
For now we arc inteeested puly in the EECT and QT kevs.
auir  will retusn the cisplay 2o the top level niotor-on menar.

Pressing the  BEXEC. key will enter the Program Execution mnde In the
ligst SCPeen, tlae wser is askedd to select the nvsgram aumier to be execuled.
lse the kevpad to enfer a valid, ¢xishng prograns iwumber

NOQTE
Yalld program numbctr are from 1 1o 109, 1t is the nser'y responmibillty
1o remenber whal programs arc Joaded and what they do. Stored pro-
grans can be viewed locally or remotely bul logging the stored program
Ied I8 the best approach to motion program managemenl.

Prass the YALID koy 1o accopt the program number If 1he specitied pri-
uram does woak €xs4, 1he controllee wall wndorim ¥au and remain o the sarnc
rurn ot valld progeam aumber is cntesed or the  QIHT key is pressed.

Q>

HLLLE M R LT (T LI | S [N
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Q>

Chpce a valih pragraan s selecied. the contraller presppis yau lar 1= nn
Len ol Binnes G repeat progrant exeoutlon., Enter the dlesiread mumlyer on e
kevpad and press VALID .

The next ot cenfiims your cheles by execute the selected progroam e
specibegl nuimber of tines or allows yow L exil wAthont execution by press-
ingthe puT ks

Tostart the prodram seqeence pre<s the  EXEC,  kev The display infooms
Sl an dine mnbier 3100 A preaieam s eRectuing shed ng (unetn keys are
avanlable.

NOTE

The only way 1o stop 3 program or 2 seiuence of programs from 1he
fronl patel i 10 (urm the inoliw power off. Use this method for ao cmer-
ooy Map.

When the program sequence s fimished, the controller retums to the top

JEV&.II MCTDR O# ||m-|‘m.

[ mOTOROM | - PRDG - EXEC. - == YA * -3

VALID * EXEC.
o e EX — FExecure a program.
i pr—
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Axis Infinilé Movemment

Fhe onfhare nveient »s rcalized with the  INFINE menn Foowave nwes oop
SUIME aNIs Cteraaliv 4tarne Sio)i)

vress the  MOVE  kiew an i__MOTOA QN miecin. Press the  NBT v to
activale e xeconed Mave menu. I'ress the  IMFiML xey ducd then use the
sutneny ey Pad o sian motican, Mress QUIT beexitthe INFIKE mch,

ROIE

Processiog of an axis infinklle mosveinent it possible vnly 1F a perindicity
has bevralefiiied, and wnly lar rolary stages.

Now. 1l e <y nd nuimsrie kypad s pressed, ane Inflte digplacement wall
he gelivienl oF sinpprl-

* Kcy HIM: lafinite displacement of axis #1 or &5 in negative direction.
« Rey BB Swp the infinie displacenpwent of axis 8T pr ¥3.

= Rey RN intipee dispdavenent ol axis K1 or 35 a0 posstive dineclinn.
= Key HE ofinite displocement ef axis #2 or 86 in nestative ilirectne.
* Koy HEE Swp the infinite displacement ol axis #2 or ¥6.

« Key Bl niinite displacement of axis #2 or 88 in posilive flirection
= Kev Wl Inhimte deplacement of axis &5 or 87 in negalive directiom
v Koy B Stap the infiic displaceancnt of axis ¥4 or ¥7

+ Koy IEM: Inhinste displacenent of axis #3 or 87 in positive lin:ctinmg
v Rey IE Intnite displaceient of axis #4 or &2 10 negative directiog,
¢ Key . Scop the Irfivite disolacenwnt of axis A4 or VA,

« Ky I Intinile displacement ol axis #1 or #8 in positive dirscting,

T MOTORON . * MOVE * NEXT * INANI -~ -==2

qum DUy

QYD
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24.l

T MMAYNI coseleoiher allows the paer (o Creade aldd et Prowrdims fraien
the dront panel. This wakes it o lrue stand-alone vt capable of caecohng
maost molivn 4u] mobion-claied Sanctions withosl 1he hebp ol an exdenml
compnter

NOTE

Though very versatile, the Tront pane) Programing capabilitics ol the
tIML0G controller are intended to be uscd only for smaller, simple
inaling pragieanee For Irger, miore wphlsth‘ated prvgrians, the oge ol &
compuler wilth i powerful ¢diting ¢nyiranment is il rccommended.,

The Proeram nude can be tivoksd (rom hoth top-lavel © Motor 0FF~ nr
MOTORON , inenns. The anle ehiFerence is that, when

slarting Iroog the tup level — MOTOR DN . wieny, an addilv:nal program
exccution functn: key is avalable. Both Tunctions that tee of anlerest dor
thig secHon, progen cecdten., ad prodeomm edibing. are e ssime el
less Barsw thiew Dz Liewn anctivisted

Geneval Concepts

To communicate with the MMAOUG cantroller, & language is reeded that
both user and contrnller can understand. When commanicating remuolely
we ase a patjon control Jaiguage Dt s rdescrilied in the Remote Marke
<cction, A program downloaded remaotely is stored in non-vedatile memory,
2% progean e reated locally.

Any program In niemory can be read and edited bath leealty and remalaly.
For this veasan, Lo ¢reale st (LT {ETITRED local made we eerl g wuy b eler
alpha nunweric cusmamls [rom the front paned. Since the number of keys
availablc on the iront pageel s limited, the MMAKOG controtler uses a special
convention fu cnter wotion program commands. Toking swivantage of the
comtexl-sensitive menus, conurands are assigued to funclion kevs and
numencal values are entered on the numerical keypadd.

Hecause only four functivae keys are available. only three commands can be
vaewedl at a time (e lourth key s reserves] 1o advance or exit the menu).
To aviddd scrolling Vircugh the entire list, commands are grouped by cate-
BOTiCs.

When entering or cditing a command line, the contreller will display it on
the [irst four ines.

A cormmaand ling can Tave Up ta 110 characiers The display has only 1t
characters per hine. 5o burg command hnes will take vp several lines. Fur
this reason, an aslerlsk (73 will identity the heglnning f each logical com.
matul line

NOTE
To rave dlisplay xpace when wrapping araund i command line, the con-

Irller dnes il Inok for rammandd nmnglaries {scpmtom). The resolt is
thnt commiands and numbera will be split withoul any resiviclion.

Onee a conmuang line I Deen eptered ol Wermingted . it will disapxear

2Al EIMHISTER TN — 11000
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leon Uhe dispplay ber make oo Bnoa newe e, o sceoll thiraagh Hie e
wean arml svisw dilfervas comprsned lipgs, the controller st he i e
Program Cdimg nmvdle, ‘The Program Creation made does nat alli Yo 1o
vhew program lines oloer than (he e being writtess or edited.

Creating a Program

Tee stiert creating @ prroeram. first enter the Program motle by pressie the
PROG.  ki'v [lrad 0l Feape hivel Maotar OFF ar | Momnﬁnm_] ek
andt then press the CRAEATE Koy 1o enaltle the progranm creation imxle,

Since the controller ciuy store up to [RE dilievent programs. the lirst screen
will ask which prrageam roemiser giog wasl W create Yop can consiber this
number s Ehe program nanme. When rerrieving & prideam, you wall call it by
i1s assigee number,

Enter 3 propraam number ¢n the numeric keypad and press  YALD . 1o pro-
grivn with this rnarntser (riare) idrcady axists. 3 varping scrern will appear.
I ihes case, press ¥ES to overwrite o or HA (o return to the
Urogram moxlc and star oyer apain,

Onee o vatid prugram numbrer is accepted. the controller enters the
Pragrarn Creathon miede. As mentlaned garlier. the commands e grouped
i calegaries Tooselect o paicelar conunand, Bhe pser must navisate
through a numibxer ¢l serecns {incnus). Anymportant controdler cliarscterys-
bie b reroernber is that b respondds to eommangd lines. Thes means that,
whern comnuigls are rptensd, 1hey will he pla(‘r:r,l 1 thus same comiunt
le unnl khe line 1s tcrminsated.

NQOTE

The countroller la always able 1o create, alorc or modily programns for il
elght axeq, eves if all axes are nol instalied,

The lizst screen separates the progeam entries into twe calegomes simphs
lires and while loops. The menu has the fellowing Inak:

LINE wWHLE [ | oum
The  QUIT  lenetion Key exits the pyograim creation modc.

The . GNE  kev will shart entering a ample command ling, eampnserl ol
motiwn an« [{? cemminds

LINIE ' |
- T S
-\ . "

. -\;

Commands

The WHILE key will starl a special while loop crealion mnade that leis you
anter comnuand lines islde a while Tnop:

Start WHILE Loop
) v 0]

| [ gl.ule L. .- J

Lol WHILE Laap

— XS

OSSR A — S
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Lucal Mode

ABSOL.

FELAT.

QD

Commans) Line Crestion
Stare by lirst lioking at bl uptues wlieved Gn the suople sonmand line.
There are mipe different types of eommands avonlalite, Fliey are separated
In dour dilferent screens:

ABSOL.  RELAT.  SYNCH.  MEXT
HOME  DHAY  MOTORS  WEXT
IFINF.  REPEAY  DUIPUT  NEXT
i | owy VALID WEXT

This soenus level bs Hie Line Entey sienu.

The avtual commands are on the brst three omenus. The lourth s used tn
avcept and tevminate the line entry by prossing the VALK key or to abort
thu curtent line bring wertked b by pressing  QUT . This Last functine key
of cach scroen,  NEXT - and advances the display to the next menu. It can
bre viewed gs 119 serplling key When I BEXT  Key s pressed an the [ast
screetl, theliaptay vetarns w the fest mentt ol the greup.

The nine avallable program functions can be cnlered by pressiug the
appropriate himelion Key b the wand aned hisve the following wesmings-

Stagt an abselute point-toaint motion.

When this key is presseu, the controller asks tor the ams numhber the
nudion 1£ to be peaformed on. Use the keypad to enter a valid aXes auenber.
N 0is enterer), e controller W assonme Ehat vou Want 1 gaerform 2 simul-
taneous st on all axis.

I'ressing YAUD  wlll cause the scrueen ta display the vsual position infor-
mallon e all lour axes T'he & syimbal appears dor the first axis and the
user can enter the desired destination fu i, Fress  YALD- hir aceepd the
rtry Al advance the ™ s3ubol 1o the next axis IF 2 single axis was select-
<d or the entry 15 made on the last axis. the ronmand 15 stored iand The dis
(ay réedugns lo the Line Entey menu

Command geoerated

PA — Move toalsuelule puslilon.

NOTE

A simullancous moUon is nel a synchroncus, & lin=ar lutepolaled
moton. The mollon ks not Iruly syhchronized, becaus: there ire onc or
more serva tycles delay between axces, For most applicatiens this causes
in imperceptibke exvor,

Start 2 relative pont-to-point motion.

Whun this key bs pressed. the controller asks lor the axls aumber the
mation is 10 he perfarmaed con Use the keypad w onter i valid axis number.
Ir & bs enteredl, the controller will assorne that yixa want to pertarm a simul-
ey moetion on all axis.

Pressing  VALD  witl s 1 sereen to display the usual position Infor-
mation for all Four axes. The & symbul appeas lor 1he fivst axls and toe
usey cin enter the desized wltive ivavel fos 1 Press VALK Ly acoept the
vidry. 02 slagle s was sedrcied or the eotry is wade on 1he tast axs, the
v s stored and the display retorns ta the Line Entry inenu.

——
FEX ENBAIFu 0l —oila
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Loval Moie

SYRCK

HOME

DELAY

iFRP.

Command generated

PR — Bl e relatinee position.

NOE

The comroller recognizes zero-travel relative motions 44 ne-molinns and
does a0l ivune o command Ffor teem.

synchrorize motaon seruciice commarids.

Thas T lien will ald 1o the prodram 4 conpoand flat causes 1he can.
troller 40 wait [or a mestion to be complere before executing the next com:
maandd.

Irepending on thee selection, The comroller can wat for all ar ane axiy W
vinplers natioon When prannptex). entet the s rnmnber to wart far, or
just press WAWD  toriwcept the delfaubt O and wad for all axes.

Command penevaled
W - Wit fur meition stop

PPerorn a home search senjuende,

Use this function 10 initiate o howae search seguence on oae or all axey
Fress VAUD ot enter a & tor all axes or select an axis number oa the key-
pad. Pressing  valM  will add thie command 1o e comumarp) line and
return 1o the Line Eotry incnu.

Command geocraled

OB —  Search lor boenee

hrnclure o ¢delay in the prodeam execotlon.

I'hs command, when asdded Wa i pregram, causes the controbler to wait for
a specifled amaum of g, | se the numeric keypad to specify the delay
apt 1heny press YALD e aceepl the vaJue and relurn W (hes Cinge Fulry
menu.

Cormnmand generated
PR = Wail

Turn molor powet on or off.

Use this function to turn the power ta the motors on or off When the pro-
dram is execullng it will have the same ellact ag 1he from panel MFIGR
WD : MOTOR buttons. To add a command that forces the motor
powrr W eeekaln state, press lhe MOTORY kry and then use the GHANGE
kev to zrlect the rlesired action. When done, press YALD  to acacept the
entry and return b the Line Entry rcniu.

(ommands generated
MO —  Mutar power v,

MF — Mo power oli.

Sloncditinually exvenhis a ling un 1)0 irput port.

This fovrten should Be placed only at the heginaning i a command ling to
centrol s o pteon, 1 will allaw the execotion ol the following commanis

LI,

HERL}

— QD
Riewwpott
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Local Mode

REPEAT

OUTPLT

o e B only 10 e &peclled B0 mput B Ras the regnested state, [ 1he
vonglatann s ngd anat ol the Cime ol eegluga®ion e ees| or the comnancd lane
1 ognored el 1he peoerion exceoution comtirmaes wilh the pext lize

Mter ||rr-:=\'ing the IARP. key. the displm' s e Qo seles D an lopog 1t
b B lesterl. Foger o numslwer hetween 1ol 5 e the wanenie Xevpal ol
then press the  YAUDP  kev. Kexl, press the CHARGE kev 1o specily the Tngh
nr laew stafe ] the It ool thes the  vaLID key T aeeept the emry il
rcturn b the Lnse Yaotry rocnu.

Loommand generaled

IE  — EJOinpnt is equal

repral o ranvignd line a number of gimges.

€ se this funellsn only at the end of a commaned Iine to repeat its exzcuthe
A number ol tiprees, When selecim], #eter on e kel 1he tuvaber of e
veu want ta repeat the line and then press YALID W accapl the enfry and
ieCisrn B bhe Live Lt ey tenn

Comuntand gene el

RI* — i+peat command Hoe.

Sat a biL wn the [4) nutput part.

This mnetlon will geaerate a cammaml that sets an 1 rtput bt to o spec
ifiecd xhisrer Llsie the pomeric kevpad L enter o numbser betwern Eand 8 o
select a bit or enlee 0 to set all bots and then press  YALD to accept the
selecilan. hexi. press the CHANGE key 1n specity the nperation to bee prr.

jortned on the il set high, set Jow ur 1oeple. Press the  vALIER key to
aceept The entry aral return [o the Lice Entry soea.

Conunamls generated
CB — Clcar it warpul bit,
SE - - S Bhoutput Bl

TG — Tayule 110 ouiput hiy.

When all #ntrics have been macde on a commanet ne, use the MEXT  kev
1o find the s<reen I the Line Entry menu that has the WG function key
and press It tu zave [he Line In memnry and advanee ba g new une.

WHILE Loop Creation

As mentivmel warlier, the Progran Ureatlon menw sHers the chobee of cre-
aing simplec while lnips

NOTE

Pragramng ¢created from ihe front panel <an have only simple while loops.
Remotc programs could have op to 100 ocsled loops.

Fruns the Prageam <Treatlon mean prress Ehe WHILE  key, The next selection
you have 10 ke s the type of while foop. The conteoller can de a check
o_r!n;_; 'O input bit nr o variable, thus the two chioices are MPUT  and
Pressing the INPUT key will start o boop that repeats white am 17 input bit
has a sprcitied state First eater 3 bit number between | and B on the key
pad. press (JNAUDY and then uslng the CHANGE Key seloct the hit stte,
When cdone, press the YA  key to accepl the enirey.

245 1L HRNRIFR IS — 1111y
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Lucal Mode

I wane want o emeate A ooy tisk pepeats wospeciiwed mpnber Hf finses_ a8 the
whike selection mvon press 1he waR. Key The aexl cholce Yovs Iave
ke is The rpnnber af limess yine want oorepreat the longs Eoter thie noonhier
on the keypad and press  YALD . The conteclor will wrine Whe n=vessary
cumnpands b mifnelize 4 new variabilé, 00 g remenr il vvery T oe hing
execytes and Lo verily that o reached the specifusb mber,

Aller alelining the ivetia! [eop paeanelers, tp cdisplay Shows P WEFLLE
Loop nicnu with two chowges

| —_. LIkE WEMD

—

l’rr-.%xing LINE wlhil enrer o Line Entry sprenn illenti¢al 1o ths o
dirsentydd in the Command Line Croantion |);|.r.1|:(r:||\ll Llec it fis e rasiles ernm-
mane lincs that will be part of the while laap. Emer command lines as
itesoribmsl ire 1he préviops paradraph. Whea o i is 3ermlaared, the disyilay
returns 1o the WHILE Lowp moeng. To cnter 4 new line, press the  [INE
Key aghiin and repeat the operation

Tu close the while loop, press the WEMD  koey. This will add the appropr
ate command to close the lvop and relurn the display to 1hé ragrnm
Creanicn menu.

With the functions desenbed up W this podnt we can cecate A simpliliel
floweharl of the [frogram 4reatlon mena g, 2.42).

Program Moosgenient Micou

I - W woorv I our |

Prograns Crowtlon hMemy

[_Liwe [ WHILE

Line Entry Meno

L
L Inowaeil lawr —

Nl SAVE [IND Si—t

Eud e dp

Line Frtry Mcou

e tave Lac

Do aril Lo

Fig 2,12 — Inwreant Creanon Mene Flow Churt,

SOLIENILR I — <l
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e

243 Maodifving a I'rogun
e Prodeam Créar on mahie does not hive the capabdty (o edit com-
manighs or comegngd lives already entereslin o primtram To sneonhify angthing
A progran sou musl ciler the 'rogram Eediting mode by pressing the
MEDIFY hoy lromn thee Psodian ipeule.
\Yhes this aption: is s lected, the controller asks fur the program pumber
fieaned e hie mothifived. Enter The tlestred ramber on The keygnnl suarl piress
thee  YALID  key. Next, the conlroller wadl show the 1up portion of the scleet-
ol programm cm thy flest Tour lices ol the display.
NOTE
Nelecting an eaaply (noa.exisient) progrn is allowsed. In Wi case, 4 new
program wilh the specified number wild be created il commands arc
added with the Insecit feature.
There are mime Hae uee possible eptons o the Program Editng awefe,
thus the nesd auain o split the lunetions ain i nusnber of screens:
DOYH ue [ | KEXT *
ARST tasT | 1 wet
INSERT  DELETE OINT NEXT
This menu level s the Frageam Editing menu
The  NEXT  kew sulvances to the wext line of the menua. Wheo at the last
menu line. pressae il will display agam she brsy line of Ve nwenu.
The slx editingapeclfic evmaminds have the following mreanings:
up Scroll the program hstlse up
When the kew is pressed. the progaram bsting is scrolled up by one display
Ine.
DOWN Serall the program listing dawn.
When the Key a8 pressed. the program listng is scrolled down by one (hs-
PRy i,
HARST Display lirs! line of the prrogrinm listing
When 1he key is pressail, e pregrain [5Gng v the display witl statt wath
1he [ital line of the propram and the display changes to the fIvsl Prograg
Edbting menu dine.
up powat; | | weqd
LASY Eisplay thie st line of the program listing.
When 1he key i pressed, the display shows the lirs! blank line after the last
progran: line arcd then the display <hanges 1O the top of the }’rn_gram
Lehiting micnu:
up oowh: [T _ | wea
Ty sec the Basc program ne youw suast press the DOWR  key
IMSERT lsert 3 new proagrooon line.
I*ressing 1his fenction key allows you to add & command b to an existing
A

1<
-
-2
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Local Made

DELETE

priciam. The new hine 1s inserhal Ledore the liest hie curpeety displiyial

Wlic ot the BSERT  kev s seleetl thes vetrabler aefivares flue Line bsre
menu, Follawimg the descaptlzos a the Commacnd Line Creation parie
risph, create apew cornrpan] B and, wehiesr done peess the Kes o beni
male 1L and retarn tu chie Progriun Eaitnig inenu.

Dumrle i progeam line.

Praram Tines canvgt De ediled, "They van nsly be eased and new ones ¢re-
ated.

Tu delete o pregram hie. usc the Yp DOWK ., FIRST . Arul  LAST
ke s to scroll thenugh the Hatiae ontil the Ling 10 be deleted is e first one
ot displag. Pressing the DELETE  key will #raze the [Ine ancd the display
returns W the Program Editing renn

When all the machficatior.s have by macle press the  QUT  key Te
controller will sk if you want bo save the charges Press The  YE8  keyin
it ept the madifations and sevurn to Vhe [*rogram menu.

m Operating in Blind I'ront Panel

DIp Switches (o Configure the Communicalion

A winichowr in 1hes frent Jaanel Jivie sweeess 1 twelve slide <ip switches, these
dip swinches ire ased to cunfigure the communicition setup iq e con-
rrolee. These 1lip switches most be set aceordingly to the communicatioed
paranielsrs you winnl W nse hp eraiblie yout computor 16 communicate wilh
the controller Fhe following tables will help yon W properly achip these
swilyhues,

| _72":‘“"""“:":“:'::::" - i
E f].jﬁljﬂgﬁgﬂj@'gl

The conutroller enly reandls these switches at its intalizetion, Su, to chiange
the configuration you shonld sseteh the controller MOTOR K (270N
BY) make the new switches setup and switch the contratler MOTOR

LINEKICARIRA - Qs IE)
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25.2

I [4 3 1
ON

i OGN Off ON DN

QYD

S g
oN 0N
ON OFF
QJFF QKN
OF OFF

n

on
OFF
ON
OFF
ON
OFF
ON
DFF

RS-242-C Comununicalichh Selnp

Fronl paocl DIE switches sedting

noo2
o ON
ON _ON
OFF _ ON
OFF ON
0N OFF
ON  OFF
OFF  OFF
OFF OFF

Delanit Paramelers

Puatity: NONE
St Bits 1

Wind leoeth: & buts

Descripilon

1% 23240 Comrmmaration
Nl £ sl

Di=ithle Nols RO Mgl
Linable KPS NDFE Auale
Teremnator: LF
Tevenaatar VR
Lerunmniten: LE: I
Teeminatow: CR

) hisud

l2|I!J Ll

22 DA

SRTHY Bl

1200 il

Sudind b

SR Bl

11529 feancl

FraHilElEnl b —man
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253 Il:,t,t,433 Communivalion \rluv
Fronl panc| DIP s»ltchcs scltln[, '
1 2 3 L) a__ 4 7 % 9 (LU | I Deescriptiun ‘
OF i HEFEARS Comymninication
OFF ON QN ON ON Address ) |
ON COfFf ON JN ON Arlidresy 2
ON OFF ON dON ON Address b :
ON OK OFF 0" O.N_ Aclidresss 4 I
QFF ON OF ON ON Address 5 !
ON OFF OFF_ i ON ) Achlres: 13 L
© afF OFF OFF ON  ON o Address 7 |
DN ON ON OF ON Aduress 8 T
Off ON ON OFF ON Address 9
- OM QOFF OW QOFF ON Address 1)
OF AOFF DN JFF ON Address 1) I
N ON (W JOFF 0”_ L A(Itln-.\'s.IQ .
OFF ON ODFF JQOFF QN Address 13 I
ON  OFF Off OFF QN ) Adilresy 14
OFF OFF OFF QFF  ON S Address 15
0N On Dﬁ o OFF L Achlress TH
OfFF ON DN ON OFF a Adaress 17
ON OFF DN ON OFF Address 17
OFF OFF DN ON QFf o Address 14
ON ON OFF ON OF e Address 20
OFF ON OFF ON 0"- . __ Acdelriss 21
! 7ON__OFF OFF__ON  QFF - Adldrss 22
' OFF_OFF OFF__ON  OFF - T aadeess2i
' ON ON ON OfF OF T  Addressid
OFF (fi DN OFF OFfFf L Acldress 25
DN OFF ON OFF OFF Address 26
OFF OFF ON DOFF OFF Arldress 2?_
ON ON OFF OF OfF o Mldress 23 L
OFF ON DOFF OFF Off L Address 29
OM__OFF OFF OFF OF Auleieess 30 .
" DFF OFF OFF DFF OFF o Alelress 31 L
TN __Insable SRQ Mode
| - oF Eraihile SRQ Mircle
T T ON ON Terminator: LI |
ON OFF T Tetinator, TR P
_____ OFF 0“_ o . Tenminator LI LB |
: OFF OFF Tenmimator: O
| - DF OFF OFF Nost Llsed |

QD

I AR A — 1< 2l RenAapor L.
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2.5.4 RS-443 PoinHo-I'oint Conununlcaden Sciop

This 15 the mude lor single comiputer ke & single MM3G contraobler an loeg
histanes o noiRy enviranment igh spa-<d eommunication,

12

2222

OFF
OFF
are
OFF

I'rond panel DIF switches sclting
1 2 3 1 3 ] 7 B ) [ |
OFF
UN 0N OGN ON ON
ON
QFf
i L dN ON
ON  DFF
O0FF ON
o OFF OFF
ON OJN
OFF DN
ON OF
OFF  OFF
. L OM (N
OFF QN
ON  OFF
oFF {FF
Delault Parasmriem
I Py NONE__
a N . . Stopbits: ]
Wnrd length: & hits

Descripteun
R5435 Cnmmumcation
Addrlresss rnnst be Zaera
Ih3able XONXOFF KNode
Fuable XURNXOFF Mode
lerminator. I.F
Terminator: CR/LF
Terrninator: LFCK
'l'ermlnagur. (:R'
9N baud

EAW by

2400 band

4500 baudd
IQM.I“RU(‘I
SEHN baud
STE00 baud
LEXM )

FRISIEA' Y 013
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258 RS5485 Network Coummunication Setu)p

This RSHES setep miects 1he requivemeuts lor & i hil-deg cinmmunication
aelwork up bo 32 MMAUXE rantrallers

Fromt pancl DIP swilrhrs selting
) e 4 5 6 T B _F W 11 I Pescriplion
OFF i L IS 3R Caanmun detatlon
OFF DN ON ON ON _ = = | . Adfdress ] L
ON DFF ON ON DON Artilresg ¥
ON OFF _ON DN _ON Acilrass 3
ON ON OFfF ON ON __ . . __ . . Addresa .
OFF_ 0N_ i OFI ON _ONn . _ Arlress S
ON OFF OFF ON ON _ o ANesd
OFF OFF OFF DN ON Ackhiess 7
ON ON ON OFF ON Adldress §
OFF _ ON_ DN OFF ON Adtlress 9
oN DOFF ON OFF ON o . Adilrezss 10
OFF OFF ON OFF ON Address 1]
ON ON OFF OFF ON _ _ ) Addriess 12
QFF _QN_ OFF OFF ON o Address 13
ON_ OFF OFf OFF ON Address 14
OFF OFF OFF OFF ON R . Adddress 1S
ON ON ON ON OFF . Adlelress 16
QFfF ON ON ON QFF . o Adlevess 17
_ ON _OF ON _DN OFF . T Adetress 13
OF OFF DN _ON OFF L L Adletress 1%
QN ON OFF ON OFf Addrass 20
_____OFF Q0N OFF _ON QFF o _Adldress 21
ON OFF DFF QN OFF ) _Midpess 22 .
T off_ QFF OF ON__OFF _ Address 23
ON ON ON OFF OF Atldresys 24
OFF ON ON OFF OFF fuldiess 26
___QON Off ON OFF OQIF . Addrcss 26 _
QFF OFF ON_ OFF OFF__ - Address 27 _
ON ON OFF OFF OFF . Arldress 28 _
OFf (N QFF OFF OFF Address 29
ON OFF OFF QIF  QFF L . Adlress )
Off _Gff _QOFF OF OF L Address 31 ;
T aN . Misable XONZKCFE Mide
T : __OF . Lauahle X4NSXOEE Morle
T JON ON_ .. 'Teromnalar: LF
. GN DFF i Terminawr: CR/LF
—_— - — OF ON Jermlisater: LEACR
- . OFF _ OFF Ternilnator: CR
. _ ON ON ON rGs biaud
_ o OFF ON__ON L0 el
- T i aN  OFF ON 2405 baud .
T _ _ Qff _QFF__ ON 4875 bauel _
ON “ON OFF___ I98baud
O o ON O astebad T
_ _ ON UOFF DFF STtad _b:l.ud N
_ _ Qff _OFF OFF 11524 haud
Detanh Paramelers )
_ _ Panty: NONE .
— — - Stop bits 1 .
i ‘Ward length: 8 bits

ER-INLELE w121 = SR 2.52
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Remote Mode
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In 1his marual, Rencote Intenlecs ieders to 1he 15yree comnnupication
interiaces that the controller can nse to communicate with a compater or a
teymmal vla commands n AN format. 1t is aot called » Compaier
Inlerlire since any ilevice vapalde ol sending ASCH characters can he
inter‘aced with the controller

The Rernote Interfoce shenlil net e confused with the analog and dhital
[:Os. These Interfaces communtte with the comtroller via discrete Liues,
with specifle functioas, withoul asing apy mafion cormmands. They are
used to synchronize vaternal ¢venits in complex molion svstems.

Selecling the Inlerface

The MM4006 controlier s equipped with R5-232-1, RS-485 or IFEE-4AK
interfare. Selercting 1he imerlace and setting the parometers is June
thromgly the General SETUF mesu on the [ront pencl.

NOTE

For more delails on sctting up commuplcalion parameters see the
Conimaller Uniifiguratian paragraph of the Local Mode chapter.

RS5-232-C Inlertace

Hardware romifiguralion

The serial (RS-232-C) canamunicathon port |s a Y-pin D-Sub coonector
lucated on (e rear panel, The pinout is designed 10 interface divectly with
an 1M P or compatlble computcer, using a one-te-one cable. Ne spoclal
adapters are required.

Appendix C shows the pinout ol the RS-232-C cannector and diiferent cehle
types thal may be used 1 intetface to a camputer

Comnnnication prutocol

The R5-232-C Interfave wmust be praperly conlipuréd an hoth devices
conunuicatbng. A correct setting s one thiat matches all paraieders haad
rate, nimber of data bivs, nanber of slop Dits, parity type aml handshake
typet fur hoth devices.

IS-232-C caommunication parameters are set through the Ceneral SETUP
menu on the front panel. T make changes. follow the instructions In the
Coutrnller Canliguratiun parageaph nd the Locid Modde chaprer.

e —— e,
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JEEE4RS Inlerfuce

SO
See Appendix B "IEEE-4NS Lluk Charicteristes”

Hardware configuration

The IEEZ88 interfare hav a wet dehmeyd havdaare canliguration. The
MMAg conlipms o the slamdant so sou Simply nesd 16 cennect Hi
proper cable do B cicardy idedilel coanector g the back pirne!.

Commac keathon protoco)

The ICEE-1RB ixlenlave 15 baplenealed an the MMA004G somewhal
differently then o a typical ipstromnet The stindised IEEE-188 conimand
st and commarnil fornut are Ivindzguate lor a complex motion contrellcr
Sinee the MIMAUAG s 18 owi Lndwage and commandd sei, the [EEE-485 15
used only as a coppnunication port The exiended prodoenl is ool
snpported. The only excephinn is the wse of the SKRG hne. which enints
mere reliable data trapsler, esprcily when dow il large somounts of
data firace data. Wwrae predrams, e1e) The SRQ can be cnabled or disabled
frunm e Geepeeial Seelugn i on thee foomt panel.

T rsain 8elup royqultensent for an IEEC-A8Y device w tu select the proper
address This identifies the unit 10 the nther devices connecled to the
aystem.

Ter change the adddress ar the SR weage, follow the inslrmctions 1 the
Controller Confivuratien <cction of the Local Mode chapter

RS-232.C Inlerface

™o BNAHS interfaee preomivg

s The communicatine hrtweea i single conrpntet ta a slogle MM4006
coniraller an long distance (scveral hunrtrerdanelers) or noisy
envirommenl high spead commutleaticon.

v Taaneer the regwrements for a3 multi<lrop communication actwoerk up
to B AVIONG contralleys.

Hardware conflguration

The BS-A%5 canunnmication porl 12 & Ikpin conmecior. The MM4DUA
contraller 15 cquipped with 2 wdentical conneerars connected in parallel,
Tncared v the rear panel. The pinout ls designed W interface directly witl
a1 1BM PU or comnpatible conmputer, using A one-borune ¢able. Nnospectal
wkiyiters e reypaired.

Appendiz € shows the pinout of the RSAX3 connertor,

Commounication protocol

The R3-485 interface most be properly configured o1 hath devices
commmlvaling A correcl s#tng 18 ane thal matches all parameters
catldress, baudk eate. namber of data has. namber of sipp bits. panty 1ype
A 1d Lo lshirkes type) dnere aoth levices.

PRSI 2y <033
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Remole Mode

m Softwarcs

QY

In oorder 16 commuticate wath Ihe controlles The user st have a lerminal
uf 3 Compuater capable of comrmnuicating with external devices vin o RS
230247, RSARS e 138N inlerbwe

Oae approaeh is 1 use g ronmannications suflware 1hat can eannlate a
termmatl An other solotirsn is Weowse avallable NEATORT MUTLON Sahe 42
softwarcs,

MOTION Nule 112

MOTION Suite 32 in oo osrl of VWnddows * applications lur the MA006
Molion Centrolley,

RUYTION Sonte 8 veynira= the fallosans miimmurn conhauration
¢ A BN P o HMES copnpaibhes

A YO monitor,

¢ A ARG or later (LR

= 16 MB ol availatte memory

= ACD-ROM clelve.

= A hard disk.

« A95'AR of NT Winnlows"" imvirounmenl.

This software inly aceepls the filbowlng intertaces

o RE232C:COML or COM2 shamburd sotlal peotl

= R5iN5 nterface port.
= |EE4RE: (IPIB Maticnal InstywiicenlE b, nusdel AT GPIBTNT.

ATIERNTION

Before using NEWI'ORT MOTION Sulle 32 softwarea, the IEEEABY haard
llated above must he dinto the lnhial configuratan of lhe conMcucior, and
insiallcd in accordance with its recommendcd procedure.

Belore nving NEWIORKYT MUYITEON Suile 32 swoRwanes, we advise you lo
use softwares wlilitics supplieil with the IEFFA45E board o check that the
installatlon is completed successfully.

wa FINSHHA G I — QX058




MM4006 Remate Modle

MOTHEN Suite 32 is a set 0] L soflwires;
«  MMANIE T erminal.

*  MMAUDL Serv.

*  MRAOIE XY Drave.

MM 4806 Teewminal

PAMACKIE Ty ranhisal % o applivatinm which promits lo commmuicale with the
Newpart MMAGNG Conireller It olirrs the passikility 1o change
commmnluation conbicuaratbon, and send commands to the: contealiv
directly. or since a lile o Bile conlgining i MWK rroseam

' I K 3 MMHARS Scrvo

MMAKKIG Screo 15 an applicativn which permits W set #1D servn lovp

&‘ pardieters of meehanino gl axes conbiplled by the Newporl MMANIS
[ Controller, It autamatically contrals the VMK, rends and calonlotes all
oporlant dywanne motion parimcicrs Resulte are plutted on praphs
rorrespianling te pusilinn, welociny vr follinving eerat.

324 MM4006 XY Draw

? MMAGGE XY Diraw 15 av appheation whiclh permits 1o peefur the linear and
the circnlar nrerpolaling af the Newporl MMAOGG controller. It presents
L\ A vou a draw arca whers you can draw complex Insjecloary wirli lines and

arcs. [t cenverts the drawivg e MM specilic comrpmeunds

NOTE

A complete description of operatings and feslures of these prograny can
Ire (ound in the MOTLION Suite 32 Getling Started,

RIS o ' 1410 A Rienvpont.
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KRN MOTION Suite 32 Quick Slart

33.1 Instaliation of The MOTION Sulte 32
MOTICEN Suble: 32 in 0 ra Kady ol diree sollwitres:
*  MMAGK: [ernvinl
«  BIMANE Serva.
*  MMAGN XY Driw

MOTLION Suite 32 15 supplied on aminstailation CIRROM,

1} Yo installation of softwarcs. exccute SCTLM EXE {ram the divectory

ENGLISHITHSR 1 of 1 1ROM,

F ey

2% Follow the sel up procedure stepwise.

Yeeon Naate 32

Q>
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MMA006

Rueruoles Moale

A uleling poeogeate wooos e ichiee o, nees,

NMation Saite 32
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4.2

PCConteuller Codnpunicittiun

Connecting the controller o a BC

Connection isanade waka o B2 252 C cable (sor appendix C.

Cenrect one epd ol the cable t the BS.222.C ronnector o the VAN IHE:
controller and the othar end % he semal port #l of the PC

Configuring conttaller canmuniciatinn

« Switch UN ol comdendle rowit b the ppweer switeh e eear panaed ol the
STARD-BY I Luiton in Sront pancl,
¢ Switch UFF the nustor with the MEFITR B button.
s Sclect the CONFIG muenather the  GEN,  Mwenc.
= Scrollthe groeral pacsmctess wtathe helpol  UP or DDWE  kevs.
« o change . paramulér selee! <he M00FY menu.
* Tochange e value ol the parameler, select e GHANGE key.
* loositve the s vidge, seclect they YALD  key
Exanple:
« Prosson DPOWR  key amil the Terminator parioas ler apesrs,
+ Scledt the MODIFY menuw.
a  Subied the CHABGE key unnl the jermzipalor s at LE,
« Save g selevlion wilh the YALID  Key,
o Conbigue: e vapmnunication parameters of the MAMWDE as follows:
Trrminalor L.F
Furmngnication:  RS232
= Manbe XONSXOFF:,  NON
- Spemed- 19200
arity: None
= Lenutic A
= Sap fa 1
¢« When the cotmmumcalion parameters are confligured. press on the
QUIT  key
.

Peradvs i B Fo the mam scrern, press on the QUIT - key.

.9 FRHOIS B 2D — vl
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P4 commnunicalion configurialic)y
Sunmie MMIOUG Vormdnal vinlsr Wiidow s cuvian nsenl.

4= HI_ILIIH - ML3C OHIAYLL - DI KR Fom "0 . Yerjon 702
Do [oxe Ya Jxgunn Tarar: Popoew doqumon sy

[ vtz COHI 1VSW0 Loelnd | OROLLT a4

Sefecl e Configuration g be sct the [ commmupeation psaromelers
Theey sbinuld e the sanne os e The coctioller.

v Lameetion TRSZ2
*Ieprminator 1.F
LI LT & 1
= AUNSX I NO
s Transimssnom speed: 192064
Ceraspardtimmsaw 6]
Svons b v
o = |
" r——s e !
|.- v| : Iw—u—n w .
e ai l A SO |
i IR BN
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Uim « Semm Shrvww
:F_: S ST Ca Max
' CtadfyMe Sam o wm Rk,
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Pre<s on QK battoz 1o conhienn 1he cocll 2t stien,
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Remote Mode

Semling an inruction

Fater ¥F voenwaml i the clianlog hox al 1 ‘Teérminal sl press ENTER key
to send the inslruction lowiards the contealler.

T_MT_TEAM MICAC CONTROLE MIIIJm ‘aim a2 Veiea @115

g“ [ mmwlmwm -
=R i I

) Ve

Foo COHE IEX “wwCir g0~ 05 =~ 77T TR ¢

Cpzew e Insteaclionn in ot anad of the link s established, the controller
acknawleihles yrceipt cid sends a message to the PC. The message
appears in a bffereat coloy m the diakog hox.

(=MI_TEFN MEINCINTRIIE MO1IEY Lim 17 Yeig an s 112 H[E]E
Wmmgmm"ﬁ”hm& '_.'_:;-“_
(|| $ixS R C AR
D vt
l‘a‘l MM, Loa?inllir Vituan £ D'
H
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333 Axts ¥alion Control

Axls conAgurntion

*

Swltch QOFF e contredler wilh Vhe power syntel an rear paned andd Lhe
STAND-BY S ratio il froat panel.

Plag i che ¢lec trome carcdhante axis slot #3 of 1he controller.

Switeh UN the controller with 1the power swilch s sear panel and 1he
STANIRRY I hartan in lronl paned.

Switch Q17 [hae rator wath 1he MOTTCHR B butten

Sclect the COWFIG seenu then Lthe AXES  mciio.

FPress anthe AXIS4  key 1o sehoct the axis 10 be conligured

Press on key (R of 1he keypad ol 1the conlroller and confirm wilh the
VALID  ki-y.

Press the SELELT key Lovselect Uhe type il procuct Lo e dreve).

Wilh W or DOWN Ekeys, sorpll lllrough 1hes list af prresluel Typwes

Terselect a paruicular Eamily of product. select the VAL key

Cav through the st of modders available with the help ol e UP or
DOWK  keys

Toselecta partunlsy model pressthe YLD Kev

Valiclages thes [*as Qeidin, KM KL KD, KS pargmeters with the hwlp of e
VAU key.

Press  Qumm

Sebect the MODIFY menu to pour ¢hante The parametnrs of the seleched

AXIN

G theough thee s parametéers with the belpulthe  YP or  DOWN

kevs.

To change a pirameter, selecl the MODIFY inenv.

I'ress AT .

Sulcet the YES  Rey to save all axis ft paramcters in the EEPROM.

Tuw e Dack vo the man menu press gum

Axix motinh cinirel

Run MMI006 Vermlnal and conflgure: 1he consmuniCation piransters i<
inehicatey previopsly

Eunter thie dulluwing instyuctions.

MOWTI000,JOR AWK TP IPRIIWSTY

Tex 1w nte thue instructacrs press ENTER,

Logtzue vioms carrieal put.

3 . Switih i mneor.

WIIOM :Sain | seecool.

10R s Search urgine Qnais #1.

1WS “Waltuntl end rid nuaticon nnavis Al

Im " Read position onaxis ¥1.

I'R1 . Cary oul reladive mctivrm on axia B
1'WS CWain untilend o nenvlon on axis #1.
ITP * Read position o1 axis #1

IS PRI — 1)

Jie Rievwport.
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L

Acquisition

Avgulshtion Tyr all ases

[fon MMA00R Tenninal, and copligure the communication paraineters as

indicated proeviagsly,

Enver el instructicene: below aml press ENTER ¢ach thine
SO
GO10IPR-1, IWS.NQ
0

Insrem tinnes aarriecd one:

SOMIRT - S sqphie rate in seconds.

G20 - Srarta zeries of 20 acquisitums un all axes.
IFK-1 D SLiarts T e INOticH On Lus ¥

NG : Reads the number of acquiaitions dni.
mn : Read data acquisitans buiter Te).

LT T

VLI WA
LT

Lipy LT LY
Fede 2 71

]
Tipnguihndi 14 84T,
1H hde WV T MR BET.
1H B 41T BE
1H XU 41 ~3 1M1
AL LITIAN L1 Je REEEALI I ICHE 11T Bl o). (LAY 4 oy puawwn. sl o SHF
WA A LTINS e PRARAITIIN FERE VTP AR 1M BLhp 4 1o sk g | I $E0

-
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Remote BMade

MM10G6
Saye all data capture In a text e
Te readd the balfer TQ and (o save (e cuntent in o text lle, selegt
Acquisition woecan, T hen selret e suhomenu Glehal Acguisilion 'TQ
Kerond...
MY VAN - NIERD TIUIRCIT MY NN "= w50 - Ve g 2,00
e E&Mn Yo Conkprann Cuirasu Nogmmms oyt S
=@ 1 5 )
T T Py y— .
+ CON. I4E LA v - e
Healil
>
Flpms face GIM1 SN0 Famathai 00OF w |
Select tiled sepsralin (tabnlativan o spacep amd deennsl puint indicaloer (77
wr o)
Activale the remnte conprnmd mode pml The contruller display cdaring
butfer reading. Press OK to start Buffer reatling,
@ Sdoadcude;h-w. Ild.-.‘-!w ":l.
Tt
e ¥t déamd oed M
S Powt ” '
.I::.‘\ . :'..#:. .
7 Mode ds commands & ditance 81 dchigr otid
Ty EV iy X,
T, T
>(: . o > S
[ < ] Arouks |
Sebedt name andl path of the vext ile imwhich sl acoguisitions wiere sived.
Press on SAVE 6 sawee all lata.
- {- il 11
| E e 2 1 = il
Frohae
I'wuc
Hoa
N~
IM) Ptusan
And o
4“;:’ I = e | [ M
HENEEN g 1 .
.‘:‘s . ey e ae A -
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Remote Mode
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MM4006 Remote VMode

kX% Cammunlcalion Principles

The REIENNE s ontrolley follpws simple orssnlions shen sierlacing wath o
campnter i lermical, Please ead thean vitelnbly sivoe 1hey are the hagis
ff 1he rente inode operation

RS Z3AC or IEEF-4RE?

The MM ateays lIstens 10 one of the twe renrnte inferfaces but never
el in Phe samie time. This s dome eo avoorl potential contlicts that
could accur il hwe compulers are Leyimg to cuntrol @ maotion device ot tha
sanne fjime

Command lincs

The MMNOG responds anly to connmanyd ling instroctings g weans that
e single or Jualiple cliakacter comntand 1s @xecuted widila e terminator
i regeived e o 4L deserita s i cdenail 1he rules assoulatedd wetly the
cuthimand Farmul.

{oamraller reapinses

The MNAME: clocs rot scinl aey Jdatic ot aver Lhe communication line
urtless asked Lo i s el in thye case of an ereat, the controller docs ot
send anything back (1 an wrrer is susperted, thoe wser st guery the
conlrmler. wstralsy woth the TF commansd. This iz particularly vsclul whes
designing conplex progrims using castom eavicneienls, There is no necd
te congtantly choeck the communication buller il no trassmissinn revguesl
wits nade. During the application devetapment, the error hulfer can be
continuonsly checkad Wihen Hhe prograo is finished and everything works
(ne, the errar queries can be climinated to reduce 1minecexsany iverld.

Communixatan baller

The contyoller has a separate inpul hufler and output brfies, each dib6
chorpclers wide A sirgle cinnmand line, howeyer. imay not exceed 11
characters.

QD

LLHDISI Cul ey — s 316 R¥ewwport,
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341

Command Synlax

Command formal

iyyzl'xx“ AA|lnn

vy — Cuntroller address: (b o 31

NOTF
Usc the ~yy" cnutraller asthilress only m RS-485 communbcation mode.

xx — Optional or required proceding.
AN — Command e
na — l'aparneter cion he represaentasg e
v A valoe
or
» Anintermogiaten TP7 (Far retlain commands).
or
v A variable 3Ypp ar $8aa (for ceitaln colninalkis).
pp Linti: walne vanable mimber
L 142 1401 Cmtedens
LL te 1200 Ty
aa [n]  Slring variable ranber
ltod cstnies
The general format of a command I8 a two +haracter mnrmmnie (AA) 12oth
upguer aml lawer case are arceplead Pepending on the command, o could

also have aptlonal or required preceding {xx) and;/nr following {nn)
pdrameters.,

Blank spades

Blank dpaves aie allowed o igstared le any pusitive. mcluding inside a
mnmerical valug. Far the clarity of the program and memory saving
corsiderations, vse blank spaces with restraint. The lollowing two
comntamls e equlvalent.

1" A14an
2I"A1 116

bt Mhe liest examplye &5 very confusing and uses more tha twice the
uwnmry

Command line

Commands arc exccuted line by line. A e can congist ol nne or a nomber
of commands. The controller will interprel the commands in the avder they
are received and then they are exocuted, upvatly withio o lew
mivroseronds. This measns that commands issucd on the same line are
exectiul sidoificomtly eloser Uy rach other than if they wionld be if ssoed
o separcide lines The inaximom number of characlers allowed un g
comniand Tine is 110,

RS FIVINHIEA Wy — S0l
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Remole Modv

Command Summary

Sepiwratey

Poogmangds issyed or 1the sane L st b <epraraterd by a comma ) or
TN (M TT S

Terminatoy

Lol voarmnganed line, iy be 2Xeculed ar arvepbed in o pregrang, miusy en:l
willy o e so rnperater, The terminatas s have tha lormat <definerdl in 1he
BENER L SETY D e, The vaztroller supoacrts all caomlunations of e
lerereh PRI et careiage eotisen (71 cennhinattons LE AR, LFXCR and CRULE.

Fhae AARDE Cocstrnller undersvands L85 commands. The lollawing two
tahlass Tist thao 23 sartesd liest by calediy acel then i alpdusbelleal order.
T Lhiles lser show B praodes snowhech 2ach command can be used. The
exles isnewanes sl in e inhiles hove the lallowlng meaning:

Mv IMMEioe iy Combrolles Is 1ellnag and the comnaends are
executed inmmelioyely.

PG Prodirad mncde Countroller daes not execute bul sleres all
cominanrdys as part al o program. EP
actlvates thls mode ard QP exits -t

MIP Viation in Progress Corntroller exccutes a motion on the
specifl el axis.

For the Commang Deseripling s ln, ot empy box In frent o the mode
dvsignator indicates the command not bulng valid in thay parilcular made
ul cpeyation

Paramelers 1n brackets (¢ 2. | %)) irulicate aptional patasieters,

CHHSIEn M

nrue

RS P Rienapronrt



MMADOG Remote Maode

3.5 Commund List hy Caleyory

Comnmnaml LB (U MM P !"_' 4 1rmapa il U ripl wa MY NN M
Lrcorrnl v wrlcd lrwm - md filicr nr:ﬂ:n
L% | et g e gl ol - » ~o KD Sebalisival so pen » L
M w p osnnnel sl [ ] » . ~r Bl oy et il e - | J
L ‘et himal itk a » ' ww KPP o N prrapear ol - -
MK St rninnli ek n » ' e KN g e | =alurabedr el mh ceal e
QW AT LN Th TRRT TR B ) n » | s edize g BN epes gy a -
|er 1PV N pars - |
Mullin and puoeitine vonfeed w T Heeaul i e aanners, - -
- SESL ppsi . ! Ineue gt srva hillin = = »
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1w N} Bloar MY a » » Kctinn 1imece paruokkn
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] ST Seap il - » » ax R nn Sel righil Lraw i Amd [ ] - | ]
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rMMA006 Remote Mode
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MMA006

AB -— Abort motion

Lage
Syudiax
I'avamctomn

Deserhption

Relums
Ermury

Rel, Commands

Example

W EX{AL 1 PG R MIP
AR
None

This commend is an iperdency stop L reeeptor S 1hs conmand, the
contruller stops mehion vn all ases with a fast deesleratlon ool Then teens
mutur pavaer COIFF IE shinaled e usenl nnly a5 an apmediate comrpmaned, net
a program.

MNaone

INane

AP — Mmoot progian

KC — slrort commaiied luwe.
Mr —  Mutur OFF

MH) —  Alhidar JV,

ST — S mahinn.,

AR t vl @5 O IMinia Qe veareniad 1 st0rs cenlion.

izl El-IDISIFul e — byl




MM40066

AC = Set acceleration

Lisage
Syutax

Poraineters

B INM B PGM |l

xxXACan or xxAC?

D serlption Xy inl) —  Axtis ik
on fleat’ —  Accele cationr vl
R;mgr XX — Jtos.
nn == 10 1o the prograned valoe In SETL P maocle.
? —  Reading o' Ihe & celsvation value.
LUnits XX — MNong
nn — Presct units v SUTHE =nealelsed”
v iaglly XX NMiszing: Error B
Phat o range: Frror B
Fliraving pnint: Erior AL
nn Missieg: EnorC
Crut ul range: Error €
Deserpilon  This romimand sels 1he accelaraniongdecclerabon vilae fur an axs. s cxe-
cullang is bepedlate nexning (hat 1he qeccBeratiot Is <hangzed when e
cornmandl is prucessed, ve whi'e o mobon is in peodress Al subseguent
arcelecidums and deceleeations will e executed with the new value.
NOTE.
The usrsel arcelertlon ix nnt aved In the aanvolallle memary. Aftey
power-cn, the coclroller will pse the default value (the maximuom
allowed acceleration).
NUTE
Avoid ¢hanging the acceleralion Juring the acceleration or deccleration
periods. For more predictable rexulix, rhaage acerteralion only wheo the
axis is nod noving o when it s moving at a cuvastani speed.
Relsenis I the sign “?7 takes place of mn. thls command rcturns the aceeloration
valuc.
Emors A — Unknown mossage cotle
B —  Incorpee! axhs namber.
¢ —  Parameter out of limits,
Rel. Conpmamnels AU —  Sel roaximunm aceelerathine.
PA — Move 10 absolule pusillon.
FR — Move i refatave piositina.
VA — Nebvelucity,
Exowmple  28CY | Reed desired accelevation of axis #2.
JACIe I {ontrofier rotums un aceetoretion patee of It vnits/sec
2PALS 1 Sowe o absolute position IS wnifs.
TSP 1 Bt for 5942 mry
2ACH | Seteaans A2 ouceleration fo d unis/sec'
2ACT 1 Rewd cecoeforaliont of axis &2,

2AC4 o Crwneutler serems un ucevleration vafue of § unis/yee’

QYD

TP LA I - THENXS




MM4006

AD — Define the maximum allowed angle

Ui
Svnlax

Puramelers
Nexeviption

Range

LT S

Defaulls

freseription

Rctums

Errors

Rel, Commands

of discontinuity
L JIRRY] B I°Gh s

Aban or A

pn |inat] —  Magirnzne allseaed ciscontinuity angle vatue.

nn — D001 t4: k0.

- —  Beddivee of e acipal masirmum alliswed| diseanlinuily
angle valuw

"y —  Degrees

m Miasing. 001,

- M value. 0L,
- Max value Erpesr AW

Tena vornmaral defines to the contecaller what will be thee st alkowed
angh: nf thseontivanty Hrtween twe ehenuent of 1|':|i(-r'lnr>- T winlure will bhe
vaed oy ior the elemeants ol trajevtory that will he defwest alter this com-
THIHL

NOTE

On power up, the contvoller assumes that 1he maximum atlowed disconth
nuity angle i3 equal 1o 0.001 degree.

NYIE

Thiz valae is pecesary unly when an o biue segment clement ol (ype
(MY, MY) Fdluwed by any other kind of clemenis.

NYIE

Before changing this vatue h s imporiant in chock il it ix reasonable ta
change i(. Il Js very comnplex tao detennine what iy x suilable valure for a
glven application bécnase a lut of parameters that acl on this valuc (Load
ceadition of slages, type of alages, vecior velachly, avceleration,. ).
When changlng this value the precislon an the imjectary will vhange.

ITthe sign 7" takes place of the an value, this commmnaul reports The aciyal
taxinkm allowed disrunlinllity angle vilne

5 —  Communication bme-out.
W == Trapeclury too big discontnuity azwele.
XA —  Tell the current maxnrmm aliw ¢d angle ol disgcontinniey.

Example AlM.1 Haehine TL T ategnne as adnxeolnets ersientlitlndy ongle

AD? : Hoegueest the palue of e maximom allowed angle of diseontuviui.

Ann f I Contrdler roteras o oalue of 11 degree

QYD
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MM1006

AM — Set analog input mode

lisoge  WIMM

L B (0 .M

Synbas  axhMun o [ xx]AM?

Parawmnclers
Drescription xx |ai]

nn ||

Range Xk
»n

Units X
nu

Lrefanits Xk

Ao smpnt purt inmlwer,
— Anadue input mode.

— Dind,
— B

MNane.
— None.

Slissme: 0.

Ll of ranse Frror

[Flevietings |,loinr' IFrror .

Missimg: 1.

Out wr ranee Frror €

Des('rimion The PIM A0 caapreller possess oo analog npuals that user w.in Hragrant
vad it sension level with the AM conimand

« |I'on
« |ign
« 1'nn

« |'nn

Haorpssing: Y rensamonput range

- 5V tensiun nput ringe.
2 I LY tenswn ipuat range.
4 N1 SV tensina inpuat runge.

Returna  If 1he “?" sign Likes place ol nn paramcter and xx is misgiag, lhe controller
returns the scetadl analog inpul mede.

Ervors ¢ —
r —

Rel Commuands YR —

T —

Exomple MAM2 1

1AM? 1

1AMz |

AM

AM? 1

AN JAME 2400 PAMD AN |

Paramcters vat 1+ hmlts.
Incorrect [JO clizamel numghee.

Reasl a value Freom an uscr anlag gt arud aflect variable.
Sendd a vanlue 1 A osser analog paord.

St 0 s 30V analog runge af the inpu? port 4

Request tle acleal ancdee inpue? preant §1 orsde:.
fontretler refunds i oclaat atatog inpur pore ¥ nicde.
fnmalizes @il analog input pisrts to default mode (216 1)
Nepest all achued analoy ipper mraeles

tuniredler reduens (0t acindal ackeioR enpuel Moxtes.

Shhvasifaneas ey

224 Rlesvport.



MM4U0UE

AP — Abort program

Ly
Syt
Paraniciers

DeseTiption

Returus
Ermoprs
Rel. Commanda

Example

W M [ BRI | By
Al
Nnne.

This cowmand ifiterrupks i imdicon progran in exccution 1 sall nol stope a
mohan In prrogress. 1 wlll anly stap the program afller the cunient coim-
wmanl liees is lipislerd executing

It can be nsed ax an wnmmediate comutand o ingide 3 progoan

Inside o program it is uselul sn conpunction with wocram llaw control com-
mandls. b could. free instace, terminate a progeam ta 1the ovenrrénce 0l 3
corkain oxicrnal cvent. monitorsd by an 10 bit,

Nrne.
Nuyne.
EX — Execute aprogram.
IEX | Evecute prograen 47,
A |
|
|
Al | Stap propasin e ecidion

— -
$.25 EPE=0n1020 — 33 3




MM4006

AQ — Axis positions acquisition

Lshge

Syntax

Preamelees
Descrplion

Range

Unis

Drefaults

Description

Keturnas

I'rs

Ruel. Coanunends

Fxamphe

| IMY W PGM | AIIE
ANAQnn

xx il — Aous nedaer.
nn il — Inteaer vitlee.
LEN — Jtak,

nn turl.

AX — Mme,

on — None

£ Niszimg 1L

thut od rande: Erreor B
Iaging nim: Erraor AL

n Misslng: 0.
thue ul ringe: Error C

Tl v vannmecd reeards the aetual pesition ol

« [rxx oallaxis and analog inpets o the global trace buffer at the baHer
dulal paint4t position

« x| e B the actval position oof axs #xx a0 the axis frace buifer at
tle lealler aslnal peinter positina.

The buflfer actual pointer position s increased o 1increment. To sel the

global rage Dulfer actual polater position 1o 2ern, use GOIL To set the axis

trace bullcr actual printer pusition W sern, nse TR

Il nn = 1° This comimand generates one pntsé b aulpot an pin 12 41 xx - ().

or pin 11 0f xx = 1 to &), ol the 2%pinanxiliry connector At the moement ol

vrcomiel exerathon

NOTE
xx =z If the glohal aaquidtion mode s aclive (GOnn command with
npn - 0), this commund will dtrable this mude.

xx > 0; If the axis acquisltion mode iy active ('Mun commuand with
ntu < ¢), this command will disable 1his mode.

hnn«

A Lobrnwi inessage code.
B - "neorrect aas number.
¢ —  Taramaeter vut of liwits.
GO —  Set 2bobal trace mode.

Kl Trdrasti>eeticar oof pithe! reace buther.

NT. FAKE Saakulizeition ef trgeciory.
CRLO, Cv 3 Llenent I,

C AL lernaent 2

CAS Flewient 3.
Y5 Sar tregectony ey fee 3 Uy see
ET @ Dopdacivest weh denesation of pebes.

WNY,AQ | A e Iwegdinnaiig of el@eneelr 2 iy posdtrony e recorded without

svhehronizgliun prd<e

WNS.AQL 1 Ar the beginning of vlernent T oxis prsition are areorded reith a: sy

IR h 2ol pUise.

- QD

LN A - e

12k Rievport,




MM4006 AS — Affect string
oSl — P w——
Luuge W IVIM W LiMir
Syolax aaANas o anAS?
Parumeters
Descripdion ax [int] = Siring varealsle wgmber.
Al |str) —  String tn he alteceel.
Rauige XX — lloB
82 — Doz 32 characters.
L nits XX — Rone
A — None.
1 el AN Iissie: N
Crut vd ranpe: EBreor ©
Fhoavio g poanl: Fryor A
on Mlissizg: Nall seoug, clears strng
Lhun o] range: Linly hirst 32 charactiers e used
Descviption  This coamnne el aflects o siring in o string varvalihe
I xx i missiogd Ehis conomond] #rases all sleingd saviable (tego 1 e Ky
Returme i the sipn "7 Takes place of aa and xx 15 aifferest of zero, this commasnd
repurls auttial X% s1vber butfer cantent.
Frvoy A — ks meesssente earles
C —  Paramoeter ot af s,
0 — leinthopzed axocetion.
Rel, Compmamls €8 —  Umcatenales bwo stHings.
DS — Display stvlngs o screen.
Examplr
1AS"Mhix " 1 Affecrs “TIhn © ot taaetesbiie $4 651 = “Thes )
TASTS™ | Affects " in panete 52 (8D = Cis").
SAS " 1 Affecrs U i evsrrebler ST )
1CS852 | Concarenaie 32 0o 82 ST - “Thes ex")
IC588S v Concatenate S ta 81 (5T "This és *p
1CS T sleing” 1 Congvlenste 'ee stang ™ i S9.
NS$SL 1+ Cunfents of vursiiie Si.

This ¢s @ stviny

QO

ispluved or Iifie controtier's screen.

azr

A —
FEIRHIRIEAl 20 — nsw




MM4006 AT — Tell the element number under execution

Ly
Symtax
Faramelers

Deseription

Reluruy

Fyvors

Rel. Commnancla

Fxample

i
AT

N,

L BRCIAY | LBl

This com:nand reteicves frorm the contraller the elemen: tunber of the -
wet Loy thar 18 elree v belng @xevaleil.

AlTun
un —
5 —
T —
1T —
|
AT :
AT

sdeneenl tonn e
Vo ation time-cuat

Tell namiees ot ebanenls hoghe e eclery.
Extended list of vhe trajecTnry

lovg pie trvgveciun
Heaa chereal eloon! reniier.
Ldscentir edurils f

QYD

EIAHI S b 4oy — g
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MM1006

AU =— Set maximum acceleration

Ushyge  H 1MV LB R0 i
Syntax  axAlnn
Iarmineléry
Descriptlon nX [int == XIS numlwer.
nn |Roeat| —  Maximum acceloratinn valw
Range X — lIny.
un 10,
lnils ¥x == None
nn — I'veset units in SETUT modedsoc:
Nefaplls X Mi‘:xmg' I'rensr I3
Oul of range: Erenr I
Flostang palnt: Evraer A,
nn Missing: Lrror C.
ot of ramge Lrror C
Descrpllon  This command scls the maximum accederation value for an axis (see
“"Acceleratiun” in the Section “Lonzail Mewde™ ol this user’s jnanualt. This s
the maximum valuc that the AC command can not exceesl.
Retuena 11 the sign "™ takes place of s, Chis cormmranl reports the arteal maximun
acceleration of Lus ¥ax.
Ervors A —  |Inknown messads cade.
B —  Incorrect axis numbxer.,
C = Parmmeter oul of limils
- —  nauthortzed «xecution.

Hel. Commoands  A( —

Example 2A0U80

Set acceleratan.

Set arxls ¥2 encimynr e edendeon 4 30 aniis

A

LR L LS EY Lt P TR L T




MMJ6

AW — Set axis scaling acceleration

Usage
Syulix
Parametors

DeseAptinp

Range

linlts

IvFaully

Deseription

Keturns

Erram

Rel, Commands

Example

{Torque motor only)

WM | TRH — MBI

xxAWnn

A |t wis mmler

nn |fhat| —  Sealing el aticen vl e

XX | NTH-

no - ",

AX — Mo,

nn —  'rearl pmies i SESLE? modersed-.
xXu Missing  Ereen |5

Oul wl vanyge. Ereuet B
Floating polnk: Crrar A

nn Missing leror
Out of range: Frror O

This communsed sels 1he scaling acceloration value for o slage ronip s
with a torgue motar That i3 the maxhnun acceferation acceptable by the
mechanieal system vegquarcd by the contraller when the niximum [enslon
Cr IV o thee cenrgnit ol The DACY 15 appiied on the driver Doared Su tot s
e rmaximue vidye that the AU command ean 1t esceed, Otherweds an
errun 1S eturied.

This comumam| iv effective enly when 1he turgue contrul hiss already breen sel
by chupgmg g tusque motur stage {51 commantd ur renu JETVP -
AXES — SHECT ). or sclecung e Largue sotiee Cype i The i

SETUP - AXES - MODIFY — | Motoc Type ||

NOTE
This parameter is divcelly linked to the ghin adjnsiment of the driver

bo:rd sl the load of the stage. Do not hesitutc 1o rontact our support
brFore doing any awdiflcation.

Il the sign "27 Likes place of am, this cominand yeputs the actual scaling
aceeleration nd axis #xx

A = Luknnwn messade cuce,
E  —  lucorrect asis nuinher,

C —  srammeter vt of Nnis.

i — Vnanthornzed cxecutan.
AL —  Seq qeevleratlan.

Al —  Sel mavamum acchrration

TIAWSDO ' Nercwas #1 Scehiig doeeterutron to 300 warfs el

I HL 21— 1L

310




MMA006

AX — Assign a physical axis as Z(m geomeltric axis

Usage

Svutax

Paramelers
Descroption
Range
Unlts

Delaults

Ikcscripiion

Returs
Errors

Rel. Comnmaunly

Fxamle

QD

AXT

W IAMA)

W PoM

XXAX or X7

xx it
xX
AR

XX

Missing:

13ul vl range:

Ll

Fhysicat axes number
1 1aX.
Nane.

Error K.
Error R.

This command tells to 1he contraller which physical uxls will be 1the N gewe
mctric axis lor the next trajectory that will be leaded BT commenm] will ver-
ily the correct asslunation in execullon.

11 AXT 1akes place of the xcAX, 1hiz command repaorts the arlual number of
ussigned as X geometric axis.

C)
5

AY
IT

1AX |
A2

Invnerect a%is rugenber.
Comumunic athm Gisne-aut,

Assiein a pliysical axbs as Y gcometeic axis.
Fxtemlecd lisy ol the trajectary

Axcign phvsical wic 7 as X geameic wiy

Controlier retum vatue 1.

b= 1 11—




MM4006 AY — Assign a physical axis as Y geometric axis

Lsage
Syntax

Paramelery
Description
Range
Units
Defaulis

Deseription

Returns

Frvears

Rel. Commmuands

Fxampk

L BRYRY

WG MIP

XVAY i AY?

Kx |l

XX

XY

NX

—  Fhivslea: axis nun:her
— ltos,
— None

Misxing: Frraw b

1ot nl range: Frren B

1his command tells tes 1he contealler which physical axis will be thie Y S
Mettie akls tor the next teajectnyy hal will Be lscded. E3 cnmmand will ver-
e hie correct assigratons i pxecutn,

I AYT takes place of the xxAY. 1his cominand reports the actual namber of
Ay signedd as ¥ drnnéiric avis.

B

N

AX
T

ZAY |
AYT

A¥e

lnco¥rect axls numbet.
Commonicaticn timea-out.

Asshgny a physteal axis as X deomet¥lc axls.
Extencled sl of the trajectory

Assrgn physecal oxis 2 oy Y peomeiec axis.

tontrekler retim calue 2.

CRINDA Fad2n — SRl
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MMA1006

BA — Set backlash compensation

Usage
Syolny
Parameters

Deseriptlon

Hauuge

Luits

efanls

Description

Returmis

Freors

Rel, Communds

Example

W INMM L_IEeY) L MIP

axliinn

ax [ul] — Axls wumbet.

nn [lexat; — Phacklash <ornpepsaticn value,

aX Jivs.

na <= 0 ho dhytance exquivile ot wa HIUHE ¢ nconler connts
s —  Reizhing ar the Tnacklasts compensarine vahie

XX —  None.

nn — Diefive-d netion nrits

XX Rlissing: Freer 15

Clar oz g Erew 15
Floating po nt: Frrer 4,

nn Rljsying 4
hat ul e Erewr 4,

This command Innetes 4 Backlash compensation algoatlng when motion
dtrecthie is reversell Uhe conleelh e keeps track ol the omtion sequence
and for cach diccction chamge it adeds the spesilicd np cerrection. Setting
nn te 2ero disables vhe backlash connprensatma.

NOTE

e coinmand s actlve only after s bunne search or lioene sel (OR oc DI
is performedd on the specificd awxiy.

IF the sign ®¥7 takes place ol on, this cormmandd returns the backlash com-
pensation value

A —  Inkanwn messade codle
B — Iocurrect axes namber.
C — Paramclcr out of limts.
[} —  nauthoricd execulion.
Nune.

OR | Perform a hiome search on af) insilhad éexes.

IBARMIZ | Set backlash covmpensation of axis ¥1 4 §.001.2 unigs.
2BARBMOOR | Set Mxerkinsh cowmpuensation of axis 82 1o {OKE units.

QD
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MAM4006 CA — Define sweep angle and build an

arc of circle = f (CR, CA)

sage W INN @ N — M
Syatax  {Ann
Farmmetens
Mesc Aptlan an [double] Sweep ungle lor o are of circle.
Range nn .70 10% ey Tk« 1DV
RESTLI [N IT Pl [
Unkta ny —  Dredied motlon uniis
I Favty on Missine: Ermor (.
Description  This command defines 1 e contraller the sweep smyle ani 1¢]ls (o the
contruller to butld am element of trajectory of |he type
Arc o circle f{CR.CA)
NOTE
‘The convention fur the swecp angle is the ftlowing:
+ Swoeep angle > 0 then 1 i psed as Counler Clork Wise.
s Sweep angle < D then (1 Is osed as Clock Wise.
Reluma  None
Emors ¢ — ['aramcter oot ol limits
1 —  Sdeulation overllow.
N — T ke trapectory.
v —  Typecrror {arc expecled)
] —  Trijevtory: Are (e, B3) rllvs 14 16 Sivald|

* —  Irajeclory: Aredr, H) raddos 15 100 blg.
== Trajectory. Avedr, B sweep apgleis teo small.

Rel. Commands CR —  Defineradiug luc acarc of awrcle  f{CR, CA).
XE — Teltthe Jast elernent.
t:aam]-le NI’ Cleee i ey
CRLY  Defive ;adios of un arc of circcle = £ (r, o),
CAS0 Kt o cnraf el « £ - I eads, R = 90
T4 T]] Huitet e aon af e de = S8v = Jibynits, o« 280 )
X% Terll leant eleoient.

XE, Are (e WL T0 M),

Contradier 1elis the Ruilt elenent.

D

CONUNEmQA! — 0301

N L
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MMANNG

CB — Clear I/O outputs bits

llxage
Nvavax
Tamtmelers

Dessription

Hange

Elaits

Delnulis

escriplion

Relums

Ermmors

Hel. Unmmiangds

[_EAYAY |5\ | P
sxChon

Ak |mt — LBtk
wn gt — LA Liv ik

X% d1In k.

ni — 0140 255.

NX — Nene.

nn — Nenpe,

xN Missing: ¥

Cut of range. Etrar B
Fleating point: Evior A
un Mizsing: 2350,
QuL ol range: Errns 17
Floating noint: T4 imad pavt rancated.

This command clears 4w 1o all gukput ity of the 5O paort IF xx is speciivl
butween | and 8, the nn mask must e nussing and then the seleetsd bit
will Bre ¢lrired

JERx s missing nr sel wo 1and nn s between L and 255, 1he contridler will
Clear all birs culu-.-,'pnnding toy 1he mask For example il nn s 14D, the
equivalent hanary mask Is MEF T(KH wlhic hh means that b aotput bats num-
her 3, 3 and Aowill be eleated Ceetaember 1hat O hats are numhered fzom |
to &)

It XX i Missing or set o (el fn is net specilived, the comroller cleats all 8
Its. This is wwivalent 10 sctling xx 1o4) and nn to 255

NOTE
Remember thal having an open collector configuraiion, a clear bit means
a non-<conduclive transistor. llsing a pull-up resislor. a cdear outpul blt
will eaoure a Iogi(‘ high, thps nlkihg the antput part be the reverw
'lugil: lype-

NOTE.
For \he bardware definilion of the YO porl, please see Appendix B,
Connecluw Pinouts, GPIO Connector,

Novner,

A — Unkwown message code.

I —  lwgarrect Y0 channel puanber
R{} — Read /O output.

SB — el 1O aulput hits.

O 31 K¢ aulpul port byte,

[G — Togele 110 outpuat bits.

Exampke CB224 Sar 220 cwrpwr prert beis erpeenbier 8, F oot N e

QXD
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mmaoes  CD — Set cycle value and activate Periodic display mode

tsipe
Syt

Pacunelers

Lhescriplicn

Range

1lnits

Brcfaults

Description

Returms

Ket. Cooiwmands

lxample

WM & 1I'GM .M

#aCDun oor xxt'1?

Xk |int| —_ Wik eanl:n

il |chisuble| Mew walpe nf syl vy e,

XX — Ur. 4.

nn — 0 14 Dlstanee ¢gquivalent to 1332735283 encoder

rapnts 1753 AN NG,
.l Disance equivaleat o 1932735283 encoder tounts)

o fl
XX - Nene
no — Asohyad diEplacemenl son S o e,
XX Mlasmi Lram B

Ot af range Freeor B
Thagim! gutinls Lrrnr A

no Rl o 1L St pevioddic lisplay mrcle.
Out el range: Ervoc (,

This 4 vomieal seis new valine ol evele i e peeindae desplay mngds sl
aclivate this made,
Durirs: axe movement in easch evele the displavel values of positnn<
¢hactze hoetweetUanc nn. as fellowings:
e o -0 Sttt el il pansitivis ilisplacement.

St o, e 9l nevative lisplacement.
= Ifnn <1 Stavt nn, cnd 011 positive displacement.

Start 0. end nnl negative displacement
This command has cifect net anly on indinite movements (MY, M) ot
alsa on olhet types of displacements {PA, PR. manual. joystick).
T set off this mixde of disphay, oge xxCIF pr xxCE.

NOTE
If this commoband is wsed in conjunction with the S§ command and GK
command, the slave axis cycle value wuoyl be equal 10 the maslvr axi
cycle valee multiplicd by the masterslnve redurtion tho.

Il the sign “?7 1akes place of the nn value. this command reports the value
il dlisplay eyele il the periodie display node bas boen activated.

A —  Unkaawn message rigde.
3 In¢orrect axis numbey,

¢ — Parameter out of hmits.

3] Unauthwriced ¢xecution.
MY — Iolinite movement.

PA — Mave Lrabsoluate position
PR —  Mave Bz relative posilion.

ISFurmslap) Ned mreetwanical Areiver o RN
2CHn0 Sedeycie calue o #2500 e ceciivete (e Deaifa,

MY . Tafode fisplecoeneand o i pienioekee deeplay

Frelmsen snirse ey sy

s Rlewvport,




MMA006

CM — Change communication mode

[lsage
Svnlax

Paramelers
Prearipthon

Delantts
Defanlts
Description
Relums

Exvors

Rel Commands
Fxumiple

QYD

B IMM WGyl (SHE
COMxX [ Txx JIAXK TQux [T Ex I Pax [ LodlSxx || Ox ] Kx x| Xxx | or U917

M —  Connnmunieationinaode

ax = | |IEEE-148.

xx=2 RS5-I83 poiat-torpuan comnunleiatioen,
xx =1 KS.435 network conmapnbcation
xx = olher RS-2324C.

T —  Ternwator chatactss.

ax=1 CR

XX =2 LFCR

xx =3 CRLF.

xx o |2, 8 ur nisalng |F

A -+ |CEE adulress

XX 00 3]

R - RSHASG adilicss

XX 0w 30

Q — |EEEA4SE SRC) nuidr,

el YES.

A e b or mlssing N SR()

R —  Senl transmiassian speel

XX 1200 2400 4800 IGO0 38400. STEOD o1 115200
xx different ar missing 960%

I3 — Parity

XX =1 Uk parity.

xw? Even parily

¥»x r ], Zormissing N parity

L — Datalength.

51 b

Xa # 7 or missing 4

S — Stop bit number

XX 2

Xk « 2 vr malralng |

o —  Conununiszstion Ginss vl

XX 0.5 1n 999 waw

XX Missing: CMMOTOBSGODPHASICOIRG
X —  XOMNXOFF mosde.

xx =4 XONXCHY mode cnable.
xx =1 XONXOFF modc disable.

This connmand changes 1the commugication mody between the confruller
and the IPC.

In the case of CH? comunsnd, il eepaorts the actual communcation paraime-
ters of the controller.

A Unknown messape code.
Q Unaulherized command.
None.

CM | fnitiaticution of oft paraineers.

v
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MM1005

CP — Coanile program

LUsage
Synfax

Parnneters
Uexeriplion

Range
Unlts

Dcianits

Dereription

Returmns

Frrurs

Ret, Commands

W IMA P1PGM LIMIP

ax(P

xx [int -+ Prageam nuiher
AX 1 e L27T.

X — Do,

XX Muwising: Error F.

gt o R Frror ¥
Fuating punnt Frror A

Thes command compiles a motien paozran loaded he the contreller’s mem-
nry 1 verilies the svalax ol Huwe progran, the validlivy ol cowpgmenels jn the
progea context and the conrectiness of the puinp and while kops.

Han error is {oumed, the crompilation is interenpled anel the error type is
repurted. In this case. correct the probleimn and recompile 1o venly the yest
ul the peogenn. Repseat 1his opreealinn ualil the contraller repans back a
Ml compllations without error,

1 the program editing is choee o remaote coanpuber. die ol forged e erse
the ald verslon of the progran with XX conmand. (therwise. the new ver-
sieeny al Bhe peegeam will e appuended 1o The old one.

A progtam can be executed without bemng lirst compiled with CF This cow-
rnarud is helplol anly i viste hing Veping or SItuctoral peodd am ériors. bt at
docs not gnaranioe that the presécag s Lpslsale

xx(Paa

Xxx — Program number

an ASCH cande af ¥he ereor type. I po error is detected. an 15 Charac-
\er 9R,

A —  bnknown message code.

F— Prodaram nember incorrect

[

—  Prugrao tloes nol «Xist,
See Appendis A [or additional sy of Programing crrors

EP — Edwon of prisram
QF — (Qult program mode.

Fxample  3XX Clear progrom @ lront memeery, 1(fany.
SEP Aclicie program orisde and enter foltroing coranmends &8 prewreon 2
LS Fad enti-vng program pumber 3 quef guat pnigraot inode
3CP Compiic prainsiee puroior f
3CPE Cuntrolr confiroms commlation of progrant Ruoldf: 3 aouhout ey

arror.

QYD

Fldlnl=lbstpns . nint




MMA006

CR — Define radius for an

lsage
Synlax

Paramelcrs
Deseriptinn
Kange
Unibis

Delaulis

IWscHplion

Rctormns

Ervors

Rel. Cammands

Example

XE, Arc o B) MM, G |

arc of circle = f (CR, CA)

& IMM BIGM 1MIr

UKRnn

nn |<lonble | Radhns dor an are o civele.

nn — 10"t 10,
nn —  efineel molion units
nn Missing: Error C.

Onl ol range  Frrenr C

Tiis command defines w the ¢ontrodler the rachus lor an clement of trajigc-
oy o thae typne: are al rirehe - j' (11, CAal LInless the case al Surcess I'u'eel)'
built with vhe samc rachas (r, ) arcs, we ave spocilied The radins by Lhis
el every e lrefone 1hee CA command.

Noae,
C  —  Paramcter vt of Hiits,
¥ —  Tonlong trajectory.

—  Trajeciory Sro €, D) eadius is on sipall.
—  Trajerclory. Arc g, B3) nlivs is 1on b

e — Trajectory: Uns not translancanal or not wentical.
CA —  [eline sweseps anule andd biiled anaree of circle - J 10K CA)
XE —  Telb i basl edument.
NT {teer trajectory
CRIO ° fvhine raalepes of aor aeg of eirgles « S0 H)L
LA Define swevp ungle ar budld an arc of circle = £ v, ).

NIo- Ted fasteterient,
Crrranler teidy Fler Qoetr eevoen

A THMIMIPR Al = QL




MMA0VL

CS — Concatenate two strings

Lsage W IVM L JE TS| SIE?
Syntity  xxC8aq e xxC8?
Parametery
Description xx || —  Strime s asah.c sumber.
aa |xlr] —  Mrin¢ 1o et Descaneilmnated
Kange X 1in &
aa — 0ot 32 eharacters
tinils XX —  None.
aa — Nie,
Defanhis ax Mixsimg (b
Out of vange  Erre (.
Floating point  Crror A,
an Missing: Mulb atring.
Ont of range  nly lirst 32 chavaceder s are Usel,
Descripthion  Tins command cancatonates two strings. the aa siring s the #nostiany, ot
e Rpp valoe cenvertoed Lo ASCIE ¢when the parameter aa s a variahhbe
SYppr or SHnnk. is comweatemated i the end o the ax string
Returms (B ahe slgn “?™ 1akes place of aa and xx ts <Iifferent of zera, 1his compsanl
repens gctual strng stackell in The xx namberssd siclne ballcr.
Ervora A  —  LlUnknuwnanessage corle.
T —  Parameter aul of limits.
[ — Unauthonzed execotion.
Rel. Commands AS —  Affect string.
1S Diasplay s1FlnUs anl suree.
Erample
AN This ™ | Affecis "Ths " it earrable A S “Thiy 7).
2ANTIsY L Affeces isT in variable 52 (5 = isY)
JAS"M L Affecks TV imaxeratitie NN - ')
108882 | Conrerecare S2 a8 €51 - This )
1ICS$S3 | Concertenate ST SEEST - 105 v ")
ICS a string”™ | (unreeteetale “u siriey” e 57,
(€S | Contents of veriahle X4,
|

Thix an o streng

Dispiaued an the eoniriter's acneen

QD

s ITped) — e
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MM 1006

CT — Read or set the controller time

L

Usape

Ny htin

SarAmelers
Vvseriplion
Raunye
Units
Defolix

Deacription

Eedviry

Ervors

Rel. Comnuamgls

Examplc

L_BRIRY LRI LRSI

CTnn

nn | Mt — ondridle o Linnee,

nn — RNon-negative floaling value.

nn . saxconl.

o Vasshierar ™ Relores e vambollber Tene

Ths compeand perits to e gzl er st the centraller tane at 1he moneent of
thes cosmmaned @xecntion Jhe coscbeelior lime el ate the cone (i seconds )
evolved frem an oulid walu=. This value i< 521 to z2ero @t the rnonent n!
tzetcors oo bnnllenn MUY LN prressed or R command execiutedd), [t
van heesppenhifiesd Bter iy qhes 8 ranmnanzl ot any hime, ‘The enntrolle= riene
svubves undy 1 che cortrotler stays MOTOR B, but stons armenechitely
wheaewer e contioller imntars see i ol Chateon MOTOR [ 11 - WUEEeTE|
oF MF connmail exocnted .

0 Lomissing cean 270 ks conoeand reparts the contraller tlene st
the inesment of The compmand execution

A -
I —

Lo n e ssade rode.
I"arametar ol of linslts.,

—  None.

T Rewd Yhe conimilier Jorme,

C10 v Sopthe conirvedier e (e 2e6i

EDINOHLEA NN — 4000




MM4O06

CX — Define X position to reach with an

Lisage
Svnlax

Paramelers
[hescription
Range
Unthis
Delfaulie

Desaiplion

Retuins

Frvors

Kel Commands

Ixample

\EL A (x, p) I K

FLA =10 1 — 1ty s

arc of circle = f (CX, CY)

L BRYRY) | 1M 10311 e

£Xnn

nie [ulenble] N conrcinare Lo reavh awith e ol viegle

nn — =10 e s
nn —  Lichincd motwn winits.,
pn Missmig, Crvor O,

Out ol riniee Leror ©

'z coomand delines to the comtroller X pasiteen tooeiel with anoclement

il trapec ey ol the Ry are ol virele f (CXCY)
Nune.
G - Pargmeter vt of Yimits
Voo — Turelony trapetlory.
¢ — lvapectory: Units not transbithonal a1 it 1Kdengical
CY —  Beling ¥ pagition o eeachoand lnlld an are ol chele £(CX CY).
XE — ‘lell dhe last oleinent.
EL — Erase the last clement of trayectaory.
N Clegr trigegtiery.
cXio Lefee X peiontt of on arc uf corcle - £ i'x, v}
C¥ 10 Define Y posirion ar build un o of circle = 10, vy,
X[ ot taest eldompent

Crarteutler ety thie Daeet! scdeenivttr

112




MM4G06

CY —

Define Y position to reach and build an

Usupe

‘iyul.‘lx

Parainelers
Dessaiption
Rangc
Linbis
Defaulia

Ohesw riplion

Retyms

Ervors

Rul. (oanmands

Example

XE, Anctx, x) fis )

arc of circle = f (CX, CY)

L LIRS BN Mir

CYon

no |utonlile] Y romidingle Leaeach il an aee of elrele,

nn e LA [P | LLEA
neo | Sefinect inolinne uniks.,
no Mgl Ener €L

L ol rangde: Errer C

This commmanel tletings 10 the contrulles ¥ posjlion taorcaco and 1¢lls 4o thae
controlier to buildd an glement of Wrajectory of the 1y)2 .

Arcaf el - SCX SV

None

C  —  Parametor oot of Iimits

Fl. — Calcolation overilow

Voo — ot ey Irajectory.

v —  Twpeervor fare expected).

¢ —  Trajectnne: Arc {T. 4)radius s too small

“ —  Trajectory: Arc {r. H) radiug is tean big.

- —  Ar¢ [(x.y)<incle text senasll

v —  Trajeetury: Lobls not teansslathonal oF not identical.

(N —  Wline X pusition to reiw b with aoarc of elrele = £ (0X, CY).

XE — Tell the Pase element.

EL — Erascthe last cloment of trajectery.
NT - (Tear Mreged ey,

CX10 fefine X povibon ofan arc of circle = f'ex, o).

Cyn Mevene ¥ pieagitena an hailid on arg of cirgde - f ¢x v)
XE Taan! Junt ediroent,

0 Contvullen relis e built element.

KA alS =l




MM4006

DF — Read following error

lisage
Syulan

Faraowcicrs
Drscrplioh
Hange
tinits
Defaults

Descripieon

Roturs

Lmons

Rel. Commamils

Exianple 2I°815

W MM | il | i
xXDF

xx lint] Ania tanmlien
XX — Tl

XX —  Noyye

X Yiasmus N

Oul b e Erocr by,
Floating point. Eooer A,

This commini! reacds 1hie [allowing ereor on an a%iz The lallowirg vrror 15
dufinedl as cthe lastontarenas diflerence heétween the real Dositina. reported
hy the crnrwder, and 1he theoretical pogition. ¢alrulated hy the ruatroller
aveerding W the desired trajectory. Reading the following error for aa axos
s hinportant g determining 1t p2dormance and tunmg the serva Ioap.

_ JFthe axis patraincter xx is 0 or missing, the controller reads the fallowing

errior fur allases simultaneously and retuins all four vatuses,
It Ihe commusudd 15 uzed Inside a program, make sare a host computer is
ready 10 receive and stere the returned 4lata.

xaDFun or xx, DFun, xx,0Fnng, ..., xxyDFnny

XX XN ), XXKgs 0oey X
—_ Axls number.

nn.nn,;, NNy, --.. DOy
Following crror, in predefines] units.

—  Unknown meessa e cixle,
— Incnyrect axls number.
— {ommumecation timeoanl,

- Epanaximn lollowing wrror.
—  Real filter parametcrs.

qa w=w

Means covin 32 00 adaseslule porsetron §S

|
O | W for waes 82 (o weack position 1)
2DF | Rend fotlowimg vror of guiy 42
KIIIOTRI TR I Cunireather redwrss o fulfencing ersor for cxas 92 of 0KE3
2WS 1 Wat for mekeon o stop on axis #2.
WT200 | Wait 200 sns for rnadion (o seitl:.
DF | Read fullowimg ermpr a8 $1oy) <o Oxis §2.
2000007 I Cowmrctler refures o following evue For e a2 of 0.00@)

ML= sl = B

144 RNEAAPOSE.




MMA0D6

DH — Define home

Usage

Syntax

Faramneters
Descripdion
Range

Uniw

Pefaults

Descriptlan

Relvrms

Ermrors

Rel. Commands

Exaoiple

QYD

A 1M mI'CGM

xxP or xxDII?

xXx |t —
XX —
? -
X\ —

XX Missing:
{hut ol range:
Fleaning point:

I T MIE*

A5 number.

D 8.
Reading vl the lise- vialue

Ninic.

0.
Crror 1B
Frror A.

This consmand dehnes <orrent pasition. HOME position. This aeans that
the cuveent pasition will bree reset 1n 1he value presetl by 21 or by 1lhie tront
pane] 3TTHE utibty |1 the bomee preset value 1s 0, this conmand 8 equiva-

leat 1a 1.

It the sizgu "?" takes plee ol ng, This o peturns the home: value

A - 'nknown message cade,
B —  lwooevect axis nomber,
D —  LUnatheerizzeed vxvcatisom,

OK ~-  Searchidor hare

JIR Foevfoaa n

APH Define cument positon or axis 43 HOME

fleadle searcll 0 s B

14!

e
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MNM4006

DL — Define label

L g
Srnlax

Parumielers
Nescription
Range
Units
Iefanhx

Descoviplion

Rclurns

Frrart

Rel. Comnmande

Lxnwmple

B AT, kS
xxDL

xx |ml]

XX

XX

AN

M ' MIP

—  Lahel sumber.
— lto 100,
- None.

Missinn: Frroor N

Cat wf range. Feror M.
Flaating polut. Leyoer A

The: cotnmand dednes o Jabel insede o proeeogu I connbloatina with L
st o label) covgiaal, they provide paocram flow contr|

The operaticn al the Bl AL canprmand pair as sintilor tarmmmennls e orlier
sumputer Lahdusdes et allow conditional junps (er GOTOs) to prede-
lired Labxals i o Progvani

NOTE

This commaml doea ol generale an énme when nal ised inside a pro-
gvam. Sincc it can oot do any harm, i1 Is only lgnored.

None

A -
L —
N —

JL —
DL 1

2y2n, 3L

Linkiwwn message code,
Command not at the beeinning of a line.
Ingeorrgey Ealwesl manlig=

Jump to labod,

tenier feetned ennhwr 3.

M eanehle 2oy hess Man N jump to Jubed

QYD

[P E Y LTY SR T

440 Rlewvwport
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DP — Read desired position

Lsage @INM EI'COM WA

Syntix

w2 fors
eseripdlon
Range
Loils

|} laedty

Deserdplinn

Rcturns

Errurs

Rel Commands

Example

vxhi*

XX Int| —Axis nunlar
XX — DR

AX — None.

NN los-lrg: 0.

{rut ol rongge: Lrrewe i
Moating prent: Error A

This command ywads the desired position. the destinabon of 3 rertun
miHicon compraeng If The axis :sp-QClIier NX i mi.-ssiug ur sel a9 1he cime
teoller renins 4he tesired posshinn for all axes.

The command could be sent at oppy bime Lut i most often invoked winle 4
mlion 18 10 pragress,

xxDPan v xx,DPnn,, xx:[Pang, --., xx,D1'cny
XX, XNy, KR4, ey AN
‘- Axis pumber,
AR, Ny, M, .. PNy
Desired positwon, in predclined unls.,

A Unkoown nmessigde vixle.

5 —  Incorreet axis nember.

1Y  —  Unauthorized exocation.

5 —  Commumication tinwe-out
PA — Move (o absolute positivn.
PR — Move torefative position

aTP | Read posihén ol axs %0,

ATE5.22 C Cnateoiler vetiirne prasidion 332 for oais A3

AP L - Ntwerd v neleece sneabcer of 2 2 on ans A7,

DM Roond dhaseredd posetion: v uxes ¥3.
JOP7.52 Cutitrelloe retieens dosirend prsiteaon 752 for axis B3,
Q\D T re—
ReaAOrt, KE N MAF 1210 10 —m
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DS — Display strings on screen

LUsage LS W M I M
Syniax  xxDSaa
Pammmcters
Description xx [int) —  Flelad numlser
s [string]  —  Strngs Lo e displayed.
Range ax — Blo2
23 — Lie N chanacaers, fraemed or not fnmel by fwa quata
tien arks et
XXelnt2 . N-14
xx =0 o N=28
Unils XX — None.
™ —  Naoes
Defaalls X Missing: )]
tat of range: Evvor C.
Floating posnt: Eveor A.
aa Missing: Null siring: clears the line or ficld
Out of range: Doly firsl Neharacters are nsiml
Descriplion  This comumand prints a string o e 83 of the front pawcl dsplay. M xx
or thelanlt, e line ¥ is estieely used (28 Claracrérs mux ) ax ~ 1 or 2,
the bne #3 is split in two belds, cach 14 characters bong. Thee fivst hield on
the 1eft 1S deflned as tamber | and the one on the righd aa numbet 2.
Writhng to fleld number L ixx = 1) crases the previows 1ext Jrom fledd nane-
Let L Wreiling v field nonbir 2 (xx 2) erases the previous 1ext from livhl
numbieer & IFxx - 0 or rledamlb, the controlee crases the entire line #5 belore
writing 115 new text.
Il spwme sirings (scparated by spies) arc to be printed. these stpings must
be framed hy Wwa (uotaticn marks {z). The priatable number of characters
s always N, Lot He queotabion isrks sire el parl of chivracters af these
sirings
This command is useful lor monitoring the stalasg and evelution of & com
plex program.
HKeiumms  Dhams
Ermors & —  Unknuwn message code,
G —  Parameter aut af imits,
J  — Command authorized only w Programing siorle.
Rel Conmmands AS —  Adieck strlng.
5 — Concalenates {wo strings.
Examphk:
145 'This ' Defime stvimy ¥4,
TANTIS T Jlefime string ¥2.
ysims Define siarialie aiif

DS$S1582a value: "SY LI
Thiv s el 195
WTAKKE

Displuy wn scraen,
Response
Waet for 4 sec.

In thus example, line five: of the frant panel will display “This is o vilwe: [R5
during 4 seconds.

RlAI=ILagn s <

.45 Rienwvport.
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DY — Display a variable

Usape 1. IMY B PGM ([
Syitax  wXDYnn
Pammcters
Description x| — Pl number,

nu i) Varinble nunler.

Range Xk — Mo 2.
nn — 1w e

Hnilx ux Nime
nn —  MNiawe.

Defaults XX

Missmit: Errar (.

Ot af paniges Lrror
Floating poiat Lrraor A,

Missing: Crrar

Oul of nange. Erron 1}

his cammuinncl prrings 4 vapables vidue ap line fres of 1he feont pael Uix-

play. For vhis purpose. bne ive 1 split in twe helds, each L3 characiers
hnad. The Lrst field oo (he left is defined as number 1 and the oné an the
nRh as numbee 2. Parsmeter xx selects which field Lthe variable will be Jis.

Wreiting to field number | crases the previous text oa the entire line.
Wriling w0 held number 2 erases the previous lewd only liom lighl nombar 2.

This command Is useiul In monitaning the status and evolabon of 3 cam-

Linknown messawm code,

Faraneder out of limits

Cemnmainl anhorizel nnly in rogrnning mode,
Varlable numbaa eut nf 14

1:splay Slelngs i xrreen
nitlahze varisble
Lxccuic a proaran.

Lrint o the fost port of lowe 5 the steang “LOOP &
Seer vearsiriie Kt
frefine Inhel) &),

Increment Sanehie 83ty [

Deseriptlon
played on
ples program.
Retpms Narne
Errors A —
¢ e
| -
0 —
Rel. Commamis 15 —
YS —
IX —
Examplc
105 Lk 4
R P
0.
3YA|
’DYS .

AW | A

1hisploy camebie L2 on e second feld of hne 5
I avariaedites B3 In dezss thoer S0 jump o label FO.

bri this exanmple, e “pve of the front panel will 4is ple L0 N7 where N
is the loop coum.

144

FRISII IF 19— (0
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ED — Display program error

Llgage
Syntax

lFarameters
Deservipt|on
Range
Unlte
IhFaults

Description

Retoria
Frrors

Rel. Commands

Example

WM WGy e

Fun

nn Cint| —  Luahlediatle e
ol — Bl

on — XNon«.

nn Missing: Error C

Thag ol paomples Foprey €
Fleswicy pomnt: Ereror ©

This cominamdd activates the proeran execiion crent display utdiy. 15
insfl 1 d, the ot execulion will shep every Cne 93 2rrm ik endcoun-
terecl andd the Followine peessaee will he displaved on line &4 the display
‘Program aborted by vt * 7 where 7 e presents dhe ASCH evvor code.
Canp lines £, B Bast funetion key sl ke dieimed as QUIET and thes progra o will
resume cxc uteen aler pressing this key

Selting na to s disables the progenm exeeulion ereor display aliliy. This
it the default mode of operation. Any error cncountered will stoep al ter
minglé Hus privdean, T dielormune the érror consiog 1the problem use The
TI} or TE comimands.

MNane.
(" —  Paramerer ool of linats
1B — Real crror messane.
TE — HKead error code
EDRI | Acnreute progrant exccnioe e o Jispldy arelity
1EN | Star executing progeum &2
|
|
we |
ED0 | Disably progripn oxcecutinn oo disples utifsey

NS RN —nlag

s Rieavport
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EL — Erase the last element of trajectory

LUsage
Syntax

IFarimeter

Deacription

Relurng

Ervors

Rel. Comunamls

Fromple

W A o I'GM LI
kL
None

Fhis commone evases The Lt enterod frann actnal elamaent< of a Irajeecory,

None

D —  Urinchernzed exeoutlon
) —  Crassiengation e -gul.
b —  Trajecawy Is 2umpry.

Ll —  IExzepde] hist af 1he trageciory
N1 = Start ilelinivion uf o néve bragerclory.
XE —  Tell the Iy wlemesm

NT St o el fragecromn:,
IXIN | (fesert ar odomen)
EL. © Ewraw 5N elesirennit
NT Auoud fuiiivee of thagectioey eleiiends
X toniroivre netms it

LY | = WP IF I 3l — i




MM4006 EOQ — Automatical execution on power on

Usige EIMM W PGM M

Synlax  xxEOnn or EQ?

Parninclicrs
['lcs{'ripfi:m ux |int) —  Pravedns nomnber [ ExeC e 30 priveer on
nn |inl) —  NMumber of s ancexeculion
s —  Rewnd program auaiber 1o execale and aumhey of thies
i execullyn
Kanyv xX — e 127,

nn — 1t 2047385315,

Unlis xX —  Nune.
nn —  None

Defaults X Missiriz 1 (e provirasn Bxe atiom Qi [AIwer 4da),

Ut od raon. Faoor F
Fhralling pont: lrror A,

nn Missinge: 1 (enc tine uf executiim
(bt nd e Forror (L

Description  Thes command sets the program number that is automatically executerd an
pswer an XK 88 2era e messiiog, no reogbam s execuled. If nnoss nissing,
the xx numboerad program is executed one B,

Relums I thw sign =?" rakes phiwe ol e nn value and ax missing, this raounand
rapeerts 1he nurnber of the program thiat s exectsd an power on and nene
her of thines of execurlon.

Emom A  —  Linknown S e ke,
' —  Parsmeler vat ol limills.
F —  Program numbct incurrect.

Rel. Cammangls  EX = Executr a progrim.

Example 2EC Set precagrin X2 1o D wnecaded (NRC RN (8 DOLCET (97

EO? Kerid ¢xeCIes OF QHILEET LT gancgronee sniertaet
w2 g I Contrellir W& e progean: 32 (o be execared e (e INT poar
on.

EOY | Rersael aaafewbiesfin oof 4204000000 = B4 DEORIUIR |8 €T b2 ivE OLRT U,

IR Sa kG =Y 2 B RO RNEADOET,
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EP — Edition of program

{0

111G t M

—  Procram number
—  Program line nuinber

. e 127
— 1l 32767

—  None.
Nane

Missing: Frror F

Ot ol rande: Erreor F.
Fluating puinl: Error A

Missing: Append to the end of procram $xa.

Chut uf rane: Error (.
Fluating puipg: Frror &

This command scis Ehe comtioller an Prceraming nikle. All the commangs
leal o g Ehls e will ol e exercoted inonediztely bat stored in ormaory
as part of programn nuimber xx. [*rograms <an be entered i any order. Fo
eNit program entry mancde and retuin o ionnelinte manfe, wsé the QF com-

o pogram already exists, the new cospmanrls eniere] will be snserted to
the Fire dnn of program if na s valid, or added to the ond of program I nn
15 nnssing. So 1o replace 3 program, il wngst e dirst detetest using XX conm-

(age MMM
Symtax  xxFEPnn
I"aranw:ters
Descriptiton xx {int]
on jint)
Range X
b
Uity XX
an
I N Thulls X
nn
Description
ninml.
marl.
Relurms Nonc.
Ervora A —
c —
[ ) J—
F —
| S
M —
Rel, Commands €M -
EX —
QP .
XL —
XX —
Example  3xXX |
JEP 1
IFALIN 1
JWS 1
Qe
3Le
1Al
WS

Linkriziwn miessape conle

Paruinelet uun ol linats.

Unauthanized execution.

f’rlvgr. s incareect

! nauthorized command o Programing inede.
Frogram is Wwo long.

Comprile prograny

Excente a program.

Quit program inede

Delede cawe linge id program,
Erasc pragram.

Crear prowireene $ frurn premory, 1f eoiyiing
Editton 0f proyram 3

Earer a fine

Frevror o dina:

Qurr Edirevna of progrien 3

List preagraense 7

The prrowraen is lestet

isi EiH NIRRT — s
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EP — Edition of program (coni)

BT

'k s
s -

e

Kink
e rn
PRI
e

41

JEP3
[ e s A e
15K
WG
10R
war
ALI
Ty
L)
DNCPR A ey
1
13 20600
s
LA
21N
SLEX

Foetwae o pimanying
Foler ey e

P e e

R eeldenti OF pedenene !

st RO R H

T preeaveesons |8 oeag: fvtied!

ety o figanngn S poaesf g o 07
Loede v o o

LTI {TE

Loy s nee,

Foaten ¢o ton

ot Lanpticarr wf praznpn f

Lost pnazroon

Ther progesin s rore e

Loerune the peasuin 3

AT o
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ET — Execution of trajectory

1sage
Synlax
Paranviers

Description

Errors

Reb Commands

Example

| SIS LN I
EL ETxar ETs
N,

EF Exeswute friject- oy en fwe axis (X and Y)

Fix  Dxerute trajectary on axis X alone

Fry  Dxevube Irgjectars on axis ¥ oalone

Thas command farsy veelles all paranmcte:s and einee d @lewenis ne Eae 1ra-
jectary IRen direct 1he controller e st the execntion ol the trajestory I
an crror occurs Sr thee necessary cocichitiens te The 2secutlon ars not com-
plete the trapectary cxecutlon s nat shated ahdd Fhe cammane redUrng 2
aule n? &rrar,

NOTF
To avaid crrora. the desired ovder of commands ls:
* Preparallown: N'EFAL
«  Fdithom of trapectory: LX, LY, MX, MY, TK, €A, O CY, el¢.
= Edhion of gencratlon of synchronixalion pultes: AB, NE. N| or NN
(oplion).
¢ Sel lrepeciary velorily and accelerntion: VY, VS {oplion).
+  Allow generaton of pulses on interpolation: NS {option).
¢+ Exccutdon of trajeviony: ET.
¢+ Synchranizalian software: Wl ar WN (option).

None.

B — Incotrseed axls number.

D — Unauthorized exccation.

S —  {ommusication tine-oat

I — Trajechery 1S empty.

¢ —  Trajoctory: Vimts not translational or 1 sdentical

] « Syrchrenizaticr pulses gencration impossible.

I —  Trajelury wxrcution excesds physicol or logical hmits.

V8 —  Dehine the vector accsheration on trajectory (Iracoa v acceleraton).

V¥ - Dehne the vrrtor velacity on trarectony trajectory velocity).
NT 1 Star! Ren drogeriney

EX10 | ftemen? f,

CR20. CA9Q ' Elevhiens 2.

LYd0 | Efeeaent 3.
NB2 | Sersterting point of synchranizalion putses (beginaing of element 21,
NEZ | Sef endinsg poinet o synesergresation pulsey {ongd of efemear 2)
NHLE « Sefslep gererate pulses for every (1 antifinear ) Sregatony sfepr of (0 4
uriet.

WS | Sertrajectory selocity of 5 paiisssec,
YSEN o Serf tragectary accelerasion uf A0 anissec
Ny L Al gesnemiiyn wf puelses e sderpeaeedioe
ET | Lwwcule wafectory.

WINZ - Wt for Beginneng of pivmens !
LB et §2 O outer port number .

Wwhi Wt Jovr Beghiveniog of efeenent
1B Ctear i#0] output port number |,

QD

- A—
sh C | ETEYTE: ey 1T
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EX — Execute a progran

Llsage
Syntax
PFarmnelers

1}escHipitivnn

Range

Unils

Defaulty

Descriptiun

Returns

Re¢l. Commanda

Fxample

IPAN), ZPATO

BN e Y| [
xxEXnn
xx i) Pricgram nannleer.
nn |int] —  Numthees of fnnes 1o eyecplte the prograin,
XX I rev 127,
an (e, 20174830648,
pn =1, |I'I’|’-.‘~{p¢‘|ﬂ1‘|$ o o en]irites iy wmbser ol tinmes
Xx — N
al M
XX Yhssing: kot F.
Gut of range: Error F
Flzating puint: Lrror A

ny Whsshud 1
Qut ol range. Lrrur €.
Floating powit: Decimat picrt truncisged.

This conmimand staits #xecubng a prodaran. When the command »s vecelved,
the controller Hrst cpmpiles th prostram, 4'Iu'|.'|(i||~5 Fur errors signilar to Hhe
CP command. If an crecr is encountercd, the eamnpilation stops and the
rantrnller reports thie type ol ercor foaml o @rrur s fonnd, the con
troller executes the proerin line hy ling or according e the {hny congral

Ingletietlans.,

[Laring program executsn, anly commands that ask ior Infaormation or that
slop e maition are allawed. Any of the lolnwing canmands vall termmate
d program: AR, AP. 17 and ST, The easiwest way to S1op prograr execullen

15 Iy wslod the AP consnsanck, thee olber ones haye wider cllects.

EX commandl 1s capable to execute subroutines {program wil bt EX com-

natieh hiesbche, iutegraled Dy tha smam progran)

Naone

A  — Linknown messaac eode

¢ —  Parameter aut ol limiks

F - 'rog ram numbser lncorrect.
G —  Program ducs it exnst.

—  Urauthorized cormmuiiel in l’rn-gtaming rgle.
See Approdix S dor arduitional st ul Programing #tross,

AP — Aborl progran
CP —  Connpile propgam.
1EE v Pagrcen ) edinnn (mieie prodrces ),

| Lheepdpreemsad o Jon aavex

2FX Exvecale e reonaen 2
AEX | L nte thie preafean; L.
4EX | Evcent the proprare f
O 1 {2rnmin sveech for ull of aees
QP A0t viqin prisween
2El Fraatreen 2
sh St bils
IAS T his L feme srrtir £
2A8y T I feene .'.Jrl'n_a: a2
18852 Cancetonate siveng 7 ud sieing 82

FECH S et — L0k

{e

ST
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EX — Execute a program (cont)

s stning”
L 1)
sH'
acl
AN Tevalae
1y s
AONEYIM
DNSSIENT 77
oS AU
anr
JEI
TVH 20, WS
SPR-20, WS
Lk
WICCHE
121"

Fieew an o vt

This o5 ¢ vafae, WO s

QXD

Fhispiary ca Acvnen

Bdeet e L acnnehy

st e preevapey !

Fireon s

fhtickes adver) 30

etk cude #00

et stvoep 22 cond iy 100
Sieepdenr carr senvee)

Worni For 0 sezenddy

Quid the frngasn

Prograr -

flespdvceenneend of e J
Dresplivettiens of nxe -

fleqr hets,

Wit Jear ¥ seeeaied

{0 due annpven 4

Liespdirand core e vvanteehiens s siaeen

Lesphoveed cae e camionller's sipve n

AT E b s — iy
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FA — Define the tangent angle lor the first point

Usaye
Svatax

I"ardunrlers
Description
Rangc
Uniis
Defaulis

Desaerplion

Relums

Lrrory

Kel. Commanly

Fxampic

L_JRORG B PUM M

FApu or FAT

nn |double)  —  Tangenl apele vilue at flist paiin ol trogeciory.

nn — et < 34G0.9.
up INdreus.,
un Missing. 1

Oert of raoge: Errar X

This coommanal Jefines to the contiolier what will be sngie ol The wadernt at
s fir st perinl Thas value bs necesary 1l vou want 1o S1art a new rajescinry
weith Ehe slark tangent angle othet oo b2 Se this 4 ommand 15 enabled only
vehen the number of elements of trajectnry is zero

NOTE
On ST camuand, the comtrulier asgumea that U angle of the frst tan-
yeot is ¢,

e,
b L snnthorized cxecution.
5 —  {unnmsuctication time-ont
N —  Tralectury: first angle definition eerr.
NI — Sl definitlon of a new trajoctery.
NT 1+ Ster? < nen: Trmfareory
FA45.0 | Define frest tangen! aogle 15 457

QYD

PLHRL DN NS

3.5%

ROt
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FB — Label function key

Lsoge
Synlax

Paramcters
Descriplion

Raoge

Lnilx

efaulis

Descriplion

Retorns

Rol. Commanuds

IMM I AERY - M
ssFBaa
X Clnt] —  Fumatian kasy mygapher
af Cstring| — Lal e e alisplaverd
X 1roH,
FH) — UluGqlr.ctess.
ax — N
] — N
XX Vigsing, Znor 0

Qu wlranve: Srparcl,
Floaling ponrt: Zrror &
ap Migsing: Chepes Thies seslected function key label.
Qut ol ronste: Francates Biblwl 10 Thus birsy 15 ehariw lers

Thiz command allows the user W dekine o label for a lunction key Using:
the FD o WF command vall display 1the usedelined luncilon keys.

For the xx value. the four function keys are numbered from 1 to &, Iram leit
Lo right

NOTE
The cmomand 15 valld only in Programing mode, wherve the fupction
kevs are not ised by the normal opeenliva i the contealler.

Nlb‘ll‘.

A —  Linknuwn inessage wixie

A —  tormmand authirizedd only in Proyrarnmng e,
0 —  Varsable numbes out of rangs,

1C b fungtinm xey line

) —  Display lunetlon he'ys

WF —  Wait {or dunctwa key.

Example  3XX | {heer peovrar &3 (roin eteatory of any
SEIY 1 Activare progeam trude and enker foliowing coannands ay program
LR
AEBSTOF Defive cannan lwbel for fuacion key #4 ws §TOR

TWF

Display e custorn fepchor key Tabel(s) (ST wxer for o volidd
futiction: key do b pressed aad pae iis ASCI code i variable #7.
FC Cleerr function fev display fine.

g, "

158 TNERIT 1 —=nen
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FC —~ Clear function key line

W |'GN MLE

Thus command «leats 1he Sunction Key ling displayend by the Fidose WE cinn
menrls JUis intcorhal s be used i conjupnctieon wal the Fi3FIr aued WF
vornrnanieds w lustled feent panel i taslve ptoadiams

NOTE

The command is valid only in Propraming modc, applying culy to the
caglom-deflned fncthn keys, nol lhe ones wsed hy (he nannal operation
al the contealler,

Usage  .INNM
Syntax  IC
Faraueters Nape

Deseviption
Relrnis s,
Envors N —

| —
Rel. Comumands FB —
FD —
WF —
Eximple  3XX |
SEF
{FBSTOFP
|
|
|
TWF |
FC

LInkgnover, wessade vinde,
Canmnantl suvhorized only m Programing mode.

Lathiel Tuniction ke,
DIspelay Do Ham ks,
Whil lor funchoen kv,

Clear peagiinen ¥ 1 ot seeationy, of an.

ACtivate peesrrgny ade gnd earer fallondime comnpends ay prograe
A3,

Define ctantewn lubed for fuscioun Rey &1 us STOP.

Digpluy the custom fanction Key fabeddy) (STEHY. aeeil foor i axelicf
et Rey e b peesssd wid peed 10 ASCH Laede din e ¥7

Cleerr fpretion Rey aispiuy fine.

QYD

EIAISIE T i 4

8 Rewport
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FD — Display function keys

Llsagre
Syntax
Parametens

Deseription

I IMA W' I MIP?
FD
None

Thas comunanet cdisplioys the fune hon seve et ned with the cB command. It
Is inbencledd 1o Tre vaesl in conjunctaae with e FI$, U aml W F compnands 1
s the pser 16 baild fromt panel ifberachwe proseains,

NOITE
The command is valkd only in Frogmming mode, applying only o the
custuwn detined functhon keys, not the ones used by the normal wperalion
of thu: coatroller.

Keluma  Nnre.
Frrors 4 —  Linkpowm mmessage ¢ode.
J —  Larppnasdd sathprized anly in Prograrming macle.
Rel. Lommands FB —  Labeliunchon key.

¥C —  Llcar tunchun key line
WF —  Wail tor iimztion key.

Evampke  3XX © Clear progrem A1 frong mneiory, fany.

JEP v Aetisede prowgrose eawde o eates folluneny conedends s propgeies
LA
4FBSTOP Thetioner corstviens Seelned foor Sepora tiepra 2z 9 oy STOP

1R)) Dispieos the costinn fienctir o tabels) (N0,

FC v Cleur funciooet key displuy doe.

Jal N B U TR TR T



MALIOUG

FE — Set maximum following crror

Uxige  WIMD WA By Ll

Synlax  xxIEnn or xxFF?

PFarmmrnters
excrplbon xx |int) Axis mnnlxr

sub ol ) Naxhmun alliwsd [llowlng érror.

Kanye X% — 1.
nn — 2 x cncoder vesolotion to maximum device Lravel.
> —  Readimg ol theanaxirnun folle s error value,

Llonils '3 — g,
nn — Preset unuts 1n SETCP mode.
Defaults XX Mis~ing: Error B.

fut ezl range: Error B.
Floating preinl: Errar A,

nh Vhssing. Errar {
Out ¢l range: Erray O

Deseription  This comnnaned segs the maxinnum alliwed dollewing gregre lar anaxis, This
error is defined as the difference hetween thie peal positier and 11 Uhaeret-
wal positynn of & medlon device The eal posttion 15 thee one Fopaortet by
1he ])nsiﬁnn sensing Adevirs (pner<lor sealis, @023 arl the thearetasal poosis
fion Is caleulated by the centroller viach servo cyvele, I1 [ur any axes and
any servo evele, the following «nor exceeds Lhe preaet maximum allowed
‘ellusane crror. the controlles stops ination nn gl ases and turns power ofl
141 all colurs.,

The command can be sent at any tiwe but it has no cliect until the UF
{update filter) iy received.

Retlums € the sign "27 takes place of np, this conmnanet returns the naxirnum il
lowing etror valuc.

Farors A —  LUnknuwponessagy oode.
B .- Intorrect akis nomber.
{ — Paramcter vut of lhinlts.
Hel A nmmanidy 1 —  Kead [ller parameters,
IF — Update servo lilter.

Example 3FED.]1

St meeornnn follonang error i aos #7 10 0.4,

AIF tixdure PID friter; orty now e FE covnmand tokes effect.

FRAIMEI =@ ey

b2 Niewport,



MMAL06

EF — Set maximum master-slave fellowing error

gy
Sycrlax

I'aramcters
Dhscription

Range

Unlis

Delaults

Descriplion

Returos

Frrars

Rel Commeands

Example 3FF(.] :

HEnr

BE [ M0S M "Gl MIP

XxFFnu or ¥xT1°7

Axei namber.

New value ] rashipum allowed] prasterslave following
Crror.

xx ling)
nu (lleal) --

K —  Kead the actual maxnoun allowed waster-slave [ollow-
M CTIOF,

XX — ltod,
an — 2 x ax]s vncoder resoluthon to mashmum axis tmvel.
XX —  MNune.
nn — I'resct units 1 SETUR mmde.
KX Missing: Frror R

Clut of ranwe: Error B

Ftogting patiit: Eaor AL

nn Missing: Emror €.

it of ramge: Ervor O

This command sets bl maxhnog alluwed tmastee sLiose following error lor
A slave axis. T creor s dhefined as the diflerence between the position
crror of master axis and s divided by master-slave reducton ratio position
error of the slave axis. "The pogigion £trar of anaxls 1S detined as o diller-
v Dretwanmn 1he Unegreticsl position s e real position of this axls. .
forsuey axes andl any seryo cycle, the masterslave [ollowing etror exceeds
the preset inakimum allowed muster-slave (ollewing +rrnr. the controller
slops motivss on all axes and torns power off (o alt moters.

Il the s3gn =7" takes plece of the nn vadue, this comimand vepaores thes acnial
value of the paxlinum alfuwed mrastersslvere folliw g ereer

A —  Lukuown message code.

B — Incorrect axis ntimber

{ — Parameter o of lmats.

FE — Set maximum Iolgwing error.

Set maximan ollosed masivrslasy fllowing eror fue cas .35 w0 0 F
unfs.

JER? Kewd maxiriym mosher-siiie olfonne ervor of @xis ¥

Craetnatter redis thv axelere alf Shis INrrRnCier

aaa
EMEsita el =0 m

Il




MM2006

FT — Set output frequency

Usage
Sy ntax

Parimedery

Daesenipling

L JRSHY W PGh[ | M

Fi'nn

an [[len —  Puesired frequency

Hange m —  Cancd .00 11, 3004.
| nits nn — H7?
Deliwles on M:saing: (.
LT EH! range: Frene |)
MNocvingrenent Xonmiléd Tnonearest regpueny e remant csee 1aleler ..
Description  This wvonnanand controls the outpat seanal onopan 21 ol the 25 i aenaliary
conrrlor. The i patatneter eeprescils ehe Irggueney af the anipnt 8ig-
nak. Sctting nn to O desahbles the renmency geperatar, The autput has an
optn rollecter conhustion amd o regueney rande and resolutisn shown
inthe [ulliwwing table
B FiHz) \F iHz) B
(Ut pul Iycguens v (Frequency resdolutat
1= 1K 1
20250 U
250-500 .. 00
S_l‘}:ZLIfJI'Jl’I O LA
) _LODh-250m U3
_ 25005000 | T
NOTE
Fur the hardware definition of the frequency gencralor port, please see
Appeiddix B, Connesdor Pliouls, Auxlllary Conoector.
Returns Nuolle.
frrars 1P —  Lnauthorvized execution.
Rel. Commands  None.
Exampic
FT2IR.24 | Sct @n ouwpw freguency of 248 240 1z an pin 24 of the anxeliarny con-
e tor.
ECHIM &1 En 11 — <&t KM Rewvwport,




MM4LUE

G{QQ — Set global trace mode

Usage I IMAI L FRERY W MY
Symtax  GQun or GQ?
Paramcters
Deseription nn |inl} Nuimlbper el samnples.
Range un Uin 1800,
'y —  Reavhng of the NMax Value,
Units nn —  Nune.
Uefaults an Missie Error (7
Oul af ramge: Erernr U
Floatamg protnt. Dectmal pard truncated.
Deseriplion  This compeaipr] sets the glubal e maorle T v cosmmaed os sen witl the
nn sct hoetween | and 4BRE the contraller starts immedlately recording in
wneaory (he Hienretical pusiilom, The sctaal pasition af all axes and The 4
aritleg inputs, The number of samples starnd is the one specified by nn
anel the sample nterval 15 the nne sot by the SO cinmmand. To read 1he
recarded trivee cata use the 10 conurame I'ne disable the glulj;ll irnce
maode sct no to b
NOTE
Since il staris cxcculing immediately, the best use of this command ks in
the: same linc of program with the displacement for befter cantml af & e
cullan delays,
Returms  H the sign “7" 1akes place ol an, 1his command reports the nomber of pas-
siblc max. pomnts ir 21obal trace mode.
Ermors {0 — Parsmerer ol of Tinlts,
Rel Commamls  NQ —  Read global acquisition rr.
S — 3o glubal sgmple rare
TQ — Read glabal trace data.
Example
SQ0 ey Sel wloba! uce sample period (o) 2 msec
G0, 21125, 23S Ser global frace mode Ter 388 dura poinks, pevform a motior of
Sunrs o weis 32 gnd wat for stup.
1TQ - Reud gioha ruce data
C\D ]
Rienvport. ML) LIAIE G2 = o]
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(GGR — Set master-slave reduction ratio

lsage
Svnlax

Paromnelcrs
Description

Range

Linils

Delanlts

Descriplion

Relums

krrars

Rel. Commands

Examplc

& I BICM N

xadiBun ar axGR?

xx || —  Axix unenber

an |flaat| New value of maxinum alliwed masier-slave [ollowiny
arrer

? —  Raad the actual waxienam albrwed iasler-zlive fdlow

Ny #rrar.

XX — ltK

nn - (LIMIEY Ras TUGOD.
xa —  Nune.

nn — N,

XX Missings Error 3.

CQut of range: Error 13
Floatang perint: Lreor A

nn Missing | IL
Out of range. ErverC.

This commactul sely the mastur-slave teduction ratie fer a slave axis, The
<isplacement of the slave axs is the ene of the aster sxis mltiplield by
1his coetficienl.

NOTE

Vse the GR command carcfully. The slave axis will also have its specd
and acccleration in the same il (han the positinn.

Ba carcful that the ralin used for the slave axls doesn’lL cause overflow ol
this axls paramcters {apecd. acceleration), esprchily with ratiog greater
thaue 1.

NOTE
IF the €D command is used in copjunction with Lhe 8§ cobmwund and GR
conunzunld, the slave axk ¢ ycle value must be cgual 1o the mawster axis
cycle value muthplicd by the mestertlave reduction ratho,

I the zign “T7 1akes place uf the ap valoe, this command reports the actual
vl ol The master-slave reduction ratio.

A Haknown message cndde.
B —  lwryeel axls number.
7 —  Papmneter ot nd il
588 - St nugster shave manle.

AGRIDD | St master-shue: vakn for axis 2 o MG

2GR?
20K TTH)

Head MUSET-SILE Yeaucion of axic B2,
Condredlor tells Hre raddue of ties paracaeder.

ECLHII S Enl 120 — 1243

QD
Newport

S46
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HT — Set home type

l'sage
Syntax

Puramcicrs

Deseripion

B IMM WA 'MI

sxHTno oor xxILS?

NS Tiennslien
Mow valige,

x% |inn|
nn |dochle’ —

Range X% — t8,
nn — il
0 use home switeh and encoder index i sy
1 s Fleatin! hicnne
2 nse honme switeh only.
Uniis XX — None.
nn — Nane
Delanhs £34 Vissing Frror B
Lut of ranve: Evror B
Floating podrit: Evor &
no Miszing: Frror (.
Uhud of ravnade Errer O
Descriplion This command scts the new type o haoine scarch executed by the con-
truller when réeiving the OR coumnagm! Keeal home oessens Hhat the von-
Ircaller will pnoves The stage to tind the oone position, tlaating means thal
the contreller witl assumc the curvent position te be the: new hame.
Retorns I the "2 sidn Iakes plave of an paraseler, Uie confegller retirns the cur-
renl harne Type
Errors 4  —  linknewm message codle
K —  Incorrect axis number
C vararneter nel Of limits.
It . Unauthnsized execulion.
Rel. Commands OR .. Search fur home,
Fxample  UIMT? Reques! M canrent home npe Ain axis ¥4
thed | dewadrotter refurmy the curment Rame tepe oF 1715 avix
IHT1 | Set Aoultng homne o axes ¥).
TIT? | Kegquest Hie cument home hpe for axes #1.
HiTt I {omrmntlor retums the current frorte type of s @is
QO —

i CRIEHR G 1303
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IE — If [/O input is equal

Elwage
Symiax

Paramcters
Description

Nauge

Linits

Defonlts

Dscriplion

Returmns

Ervors

Rel, Commmands

Exampk

B IMAt

xxI¥nn

xx [int]
ni fine]

XX
ol

XX
on

XX

nm

B PG

Missiny:
{rut of range:
Flaating poant:
Missing:
Lot ol Fauage:
Floatimg panl:

I'TMIP

1MLV dnput Dit numbee,
1 anput dil ar hvle state,

Qo 8.
Grolan 0t 255,

None.
Norne,

1.

ErrarE.
Error A.
Frrar
Error
Essor C.

This commaned is one of the {1ow control instewctions, rnabiling a condition:
al execnion of a command line depending on 1the state of an 1O input Bit. It
rnst be Hacedd at the beginnimg of the cotmand ine of which ¢xccution it
controls, fl the sclerted Dt xx B the sprcitiril] stare na, all fallowlng vome-
mands on that line arc executed. | xxis set 10 U or missing. the tost is puy-
[oranedd o He entire |2 it byte and then no caunld have a value fromd)
tey 255, representing e hyle valie 1o caompare b with.

As dlescrilnsd in the Command Svatax paragraph, a e  delined as all
commands hetweean twe line térmninatars,

Frer: though the command can be used on g lne in immediate niode, its
real value s inside a progrom.

None
—
¢

E —
I —_—

OF —

HED. 1PAZ3A |

Unknown messase cinie

Parameer uut ol linibts.

cormect G ehanncl nnmbwr.
Conuneangd s 3t the Qiedlnning ol a line,

Test ;'O oulput.

I 570 inpur bit 43 1s low. nowe eats At position 207

— D

FIANNSIENIGD] = 1OND

.63




MM4NNG

JL — Jump to label

A

W' i

— ioahwl rpenlbacr
— |t LODO.
N,

Wissing bBrror N,

dhnt nfl Fade, Frrar N
Flosring peml. Enor A

Thes conpnand chianges the ow o the jnogreny exea.tiun by juisplag 1o

predefined labal Thes s a fowe conlepl commamml then allers the onmal
svrpuential How o o program. B et be asod in conpunctivn sath a [11 cone.
wene) which dedines a label.

Lsage IR
Synlox  aslJE
Faramelers
Description AN int)
Range XX
Liniix X
el AX
e Aplion
Retwmns  Nene,
Errors % -
A -
-
N —
Rel. Commands DL
Cxample ML
A |
2YL20 300 |

QD

Lirtkrcns v inessase coude,

Turmmand avthorlzed enly in Programng made.
Hglefonl [alyef,

Incorrect label mambver.

Ielime Faligl,

Hefinge fubel pumber 3

If rarmable 2 s Jess Rian 26, fump o dahed! O

159 R0 14 1 U — €I




MM 4006

KC — Abort command line

e
Symtay

Parawelvry
Descriplion

Rel. Coinmanals

Uxample

| BAA RN 1 IMGM a Al
K
Nune.

T'hws coamsparne] S1eqa% & proctogn o vovmaene line in exeeatiom. (On IVUE|I
lion nd this conamang. the controller will Finish execuling the cmnmand in
prearess. abort cxecutinn il the rennginng ones ancd retuen 1o e innedi
ate e,

Nene

Mo,

AR — Abom wmgion.
s Stopr motaunt.

MF - Mutor OFF.
MO —  Maotor ON,

KO 1 FEaash eaerenenyd e onansaerd aee prudress wnd afort the Jt'u:ufm'ng NTIOE
(TR TR

QD

ENPRAL A2 - 50




MM 1006

KD — Set derivative gain

Urage
Syulax

Paramecicrs
Ilcs"'ip{bml

Range

linktg

Deebianlis

Descrption

M ihind BECM I
xxKkDnn
xXx || — Axes nember.,
nn |lloat) - Derivahive gain factor K.
XK — 1tuR.
nn — Qnl,
XX — MNaonc,
nn —  None.
XX Missing® Errar
Lt of range. Errar B
Floating point: Error A.
nn Missing: Lrrordl
Oud of vange. Ercier €.

This ceanmand sets the derivative waln facter Rd of ihe PID closed loop. It
Is active for any motion devics thiae s e selected tao pnerate in chsed
loon. mchiding thase driven by stepper mutors.

The cimimand Gan he send al any lire but it has no elfeet until the UF
[update filwer) is reccived

See the “Servo Tunlug™ section on baw W adyust the PLD lilter paramcters.

EKiormx  Nonpe.,
Errors 4 —  Unknown message code.
Lt — [Incorrect axis number.
G —  Paramweler out vl lirmits,
Rel. Commands KI —  Sct integrenl galn.
KP — Senproeportenal gan.
HF - Update seevp lilter
Examplc
SKINDE | Ser corigaroe gain factor faraxis #3 to {10}
. |
|
ws |}
AUF 1+ Undate P10 filter, oaly pow the KD comnwmnd tultes effect.

441 B IAIE 100 — 030
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MMA006 KI — Set integral gain
L'sage W INN WIrCM (I (311G
Syrlax axKlen or xaK3?
Proametcrs
Descylption xx [int] —  Aswnonber
rn (1t inteenal gam faeton K.
Rabge Ax Jras.
nn = Oiel
K; —  Readmz of the inteeral eam Factor Ki vl
Unita LB — Ko
nn Mo
Netaulta XX Iissmy. Enor B
L0l papee: Enw B
Flesaving! pagi1e Errar &
o KEssire Erracq;
tiut nd vange Faor ¢
Descriptlon  Thes cocimen] s1s the intearal gain gt Ki gl e PHY eJoged (oop. 1€ 1S
alves o Gy cntion deviee that his bevn selectes] to aperrate in closed
lanp, tehinhens thesse alrecen hy slepper mnlors,
The comvmindd ean he sent at any time bul 11 has no #lfect entid the TF
Lpdate filterye receiverd
Senes bhe "Servo Twning” section on how to adjust $he Pl ter parameters
Retuins |l the sign “77 1akes pluze of nn, this command returs the inteeral gain fac-
tor Ki value.
Ervors A —  Unknown message cixle
It —  lncerrect axls number.
. — Farameter out of hmts,
Rel. Commands KD —  Sut derivabive gain.
K Sut proporional galn.
UF - Update servolilier
Examphe
JKIODL 1 scd intearul merin Faclor foor eexis A3 rea OO0,
.|
|
_—
SUF v Indate AR filter, anly samn S KT command tafues eRect

LU HI AL 20 = LR




MM4006

KP — Set proportional gain

lsage @ IMM m P 1JMIpP
Svulax  xaKPan or xxkP?
Paramelers
Deserplion xw ind] —  Axey nmnbwer
nn |lloa] —  Prupurtionst gaby lactor K.
Rangc XX — 18
"n — 01 L
? —  Reacliog ol the proportionssl wain facbor Kpvan e,
Units XX — None.
no — None.
IDeFaglbs XX Missing: Error I
fhital riunge: Error B
Fliding puinl: Enor A
nn ssing: Frror C
fht nl rauege: Error €
Dercrption  This eommaisd sels 1he proportional gain dsctor Kp of the PIE ¢ Insed lowop
It 15 acrlve e s mdtion deviee 1hat has [wen sehectagd In aperatle in
vlosed o, ncludbng those dnven by sicpper inotors.
e commrezmnd van bre sent at any tone byt it has no effect unt) the UF
(update Niter) 15 recoived.
S thes “Seeee Taring” socton an how 1o adjust the P hitor parameters.
Rotume  If the slgn "?" takes place of no, this command retanw M praparional
Zan [actnr Ky valne.
Eroms A — Unknown message code.
i} Incorrect axis number
C  — DParameter out of linils.
Ret, Commiands KD — St derivative wan.
Kl —  Senunegral vam
UF — LUpdale sevvn filter
Example
IKPO.OL | Set prupxariional gaurt faeeor for axes 83 g0 FL0.L
|
-
v |
JUF | Lipdate P filter, ondy ow the K gewenned fuRes effece.

Q>

3.73 FARI0I2 160 160T — {0011




MMA06% KS — Set saturation level of integral factor

in position loop PID corrector
Luage EINMM WETN MIP

Syntax  xXKSnnoon aaKS?

Parsunctors
Iwesc Hiptbon XX [int) — s nnivhes

o | [Inat | —  New saturation devel ol integral lactur
? [eadd Thes sy | sataralinn leseel.

Range XX = o k.
on - 01o L

Linits XX — None
ol Nene:,
Delanlts XX Missine: EvvorFs.

COut of range: Evror |5
Finating paoint: Errnr &

on Missing: Freor L
Onat ol rantee: Eveor (.

Bescriplion  This ¢commneined sers the saturation level of inlegeal Gcrar at te P posi
tirm chosedd loap. This 5 cvaluated Innn {0 te 1) times o the masinens pis.
sitale [pvel ol ot signal
The cammaned ¢itn be sent at any time buv it has no cftect until e UF
Luglane Tiller) is raaceivedd.

Keturns i the <ign “7~ takes (Aace of thes o value, tlos comumnd repuorks the acnal
saturatinn bevel |10 ta | times) of integral factar of the 'Y pasition <loseit

leurp,
Errarx A —  Unknown message code.
B — Incorrect axis wumbcr,
7 — Paraneter aul af Ypits
Rel. Comunivdy KD —  Zet derlvative galn.
Kl —  Selintegral gain.
K> = Setnropottlonal gain.
LF — Updatc servolilter
Examphke
3KSC.5 | Sef integral saturation factor (or axis 43t (15,
L
|
S |
3Lk 1 pdate PID firer, only rown e RS comnmand iakes effect
3KS? | Disploy acrual value of KS.
IKSUS | {orrmplior welts e value.
- QXD
FLIANNAYE D] — 3] 334 Réevwport.




MMA006

LP — List program

Usage MMM 1o l'aM t 1P
Symtax  xxI1J1*
Paramcters
Description xx [int) — I'nigram nember,
Range XX — |t 127,
Unily AN N,
Nefanlis X Missing: Error F.
Shat of ramge Error ¥
Fluating sirt Error A
Description  ‘This comuoand seads a specitied progran from AR angd sends it Ly (he
selectsd crapmupication port (185-232-C or ICEE-488). Daring the transmis-
sion no othor ¢command should he sent Tu Hu: ceolroller.,
Ta rxl 3 program trom the nenyolatile. memory, birst use the MP com-
maidd to downhoad s conten In 1LAM.
Relurmy  Prigroon listing.
Emmors A — Unkoown mwssage oncle.
F - I'refram mumber ineerrest,
G —  Program rloags nal #xist
[ — Unautharize<d command in Urogframing modde
Kel. Commands MP -  Downluad EEPROM to RAN.
Exampic M 1 Cupe presgraenes frone EEFROM ta K£AM.
AL 1 List program neember J.
s Hradroin fishnog
|
QD — —

Ricwport.

FLANL AT 120 — S5




MM4006 LT — Extended list of the trajectory

I=sage W IMM mI'Gm 111"

Symtax  xxIT

Paramcier
Descriplion ax [int] — Element numher
Rango P — | tes 1.
Units XX Nitip.
Defanlls ax Missing: 1

R4l rae. Enar C.

Description This cemmand relrieves Tropn e canipdler the eatemlod fomm ol an ele-
mene ol reasjeching.

NOTE
When the e«lement number is ¢ or abscnl, all clemenls of the trapeclory
will B listedl.

Returms  The returped value 3 diependent of the clement type and is as (ollew, when
element 15:
« F{LX: XxLTaa, X - xw, Yayy A =t
= J{LY% xxL1bb, X —nx, ¥ -yv. A=l
o SN MY) xxlTee, X=ax, Y=yy, A =1
JUCR, CYV1: xxLTdd, X - xx, Yo yv, Ac W, R=m, B =55 5 = ww

o TR CAF xillee . X=xa, Yoy, A=zt Ram B o S = ww
where:
aa — [Line (x.»n.
hb —  [Dincy. i1}
e - Line ([, ¥}
dd — Arc (4. ¥
e - Arc(r, <)
¥% - X end pessifinge of the 2lement.
¥ — Y end pusiten of the elewent
o —  Angle ol the fiangent @t the end pesttom.
w —  Radiys ol e civcle.
58 — Startunele for acircle.
W — chq; ;lr-glo far gy rirele

Eryors C  —  Paranmwuter net of imits
S  —  Communmcation lime-out

Rel. Commands  XT — el munber of obements Inthe trajectory.

XE — Tell1he last clement.

Exampk NT + Clear trajoctony.
CRLUY 1 frefine rindias tdarlurc i ende - (e, 0
Cali) 1 Define sieeep angle on ingbd an org o) cimle - £ {r, 8)
LT | Eatended tisr of ¢ irajocay.
Wl Arg co, M) X =40 V= Az00 =Ji) M=270. 5=
Cantredhior tedis e huent elenent

I TTRTRITE TR BTG ReEVVOTE,




MM4006 LX — Define X position and build a
-
line segment = f (LX, tangent)
Usage WV W FM HRS L
Syntax  1Xnn
I"amneters
Leserdption an Jcdonsle]  — N enurdinale 10 reas howith o lice segment.
Range nn — -1t 103,
Lnits nn — Pres#1 ynits in SIKUTP mod.
Defanhix un Missing  Freor C.
Clut of range. Freor .
Drxcriplion  This rosnmard defines te the controller te bulel an elemeant of teajectery of
ihe bype. lIne segineal = f(LX, tandent).
Returms  Nore.
Errupy & = Parameter oo 2 hajts

fuel. Comumands

Fxample

H —  calculabicn overllw.
. N — A ammunmcittinn thmengt
Vo e lanlang trateubiery,
Y —  Trajectory: Line {x. %) Line gspected,
| — ‘Trajectory: Line .y or Line (. i) impossible.
¢ — lrajectory: Linits not translaticonat or et identi al.
LY —  Dbeflae ¥ posivion and bodd a e seement = 41V, tangent).
XE — Tclithe last ¢lernent.

NT Clear trajeciivy.

FAALG trefire input tangen! = 45
LXIo 1define and build fine segperent = 'O, 45 ()

XE Tedt tnsr elienrent.

NE. Lencfx, &) 10, 10, 45 Luntrslter hells the balt elenrenr.

QO

- tar
P FLIsH W — gl



MM4006

LY — Define Y position and build a

I 'spge

Syntax

Farameters
Descrdption
Range
Lnits
Defaults

Description

Relurng

Crrors

Rel- Commands

Examplc

Nt Lime fw ), 100 1) 45

line segment = f (LY, tangent)

W N BINM L Mie

LYnn

nr |Jdimble] Y coordingbe fo reash with a line seenrent.

nn — 1B RO
nn — Preset units In SETCP nsewle,
nn thssmge  Errow C.

Lo ol rislge trrar d,

This cormaned défines t rhe conlrnller wbuild an clement of trajectory of
twe e line segment = £ILY. tangenn
MNoner
C  —  ["arineter out of linmats.
H  —  Calewlalion nvertlinw.
S —  Communicaticn Hme-oul.
Vo —  Tonloangtrigectory.
¥ — Trajectory Line (x. 1 Line expecled.
I Trajectury- ULnils nat branskatinnl or not Idestical.
| — lrajectory. Line 1%, 30 ur Line ¢y ) nopossible.
IX IMline N pusition spd Luikd o line segment « £ ILX, Langend
XE —  lel the last element.

NT | Clecr Frafectony.

FRASIV 1 Fdefeme enpiest Jaengend - 457

LY 1D | Define und build hne segient F(040, 45607 ).

XNE | Tedt Jas! efement.

|

tuniregior Jedis the Meits cleeaen?

LPEMIKILAIIEN 10
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MMIUD6

MC — Set manual mode

Unage:
Syntax
Pammietlers

Meseription

Retums
Frrars

Rel. Commands

Exainpke:

| NRS IS M NLalE
bKl
Nomws.

This commaridd awlivates the manual oo mods. b thns pade, axes can he
maaually ipoved [y pressioy the apprigariate law e high speed pee butlngs
on e front papelvopmerical Beypad

T exit I wanual [oy nmede, press e 1200 lanevion key, The manuval jog
mngde can be 1erminated remotely by wsing the 5T or Al conmmintds.
Turning the motar powsr ol frony He dront pauel or vsing 1the M com.
marnl alse rxits e nvnmel jurs enénle.

NOTE

If the display was disabled by using the RD commmand, it will be re
enabled as long as the nanual made s acive,

ATTENTION

Il 1he mator power Is off when the conmnand ks issucd. it will Tum it on
amd then enler the sanval jog mode.

Mune.

U — Unouthorzed execlan
MF — Muotor (HFF

ML —  Sctlccal inevle

MR — 5 vemnle mofe

s Sl moton.

MC Eovter saraal fsgt veode

™ (AR 15 LY EAg PLCo LR T




MF - Motor OFF

L 'rage
Syt

I'araineters
Mescription
Ranyge
Lnits
1% Fauits

Mescrlptlon

Reloms

Frvors

Rel. Comumands

Fxample

BRI B I'GM M

xx I’

XX int) — AXIE numlwer
Ax — Mt 8

A% Mane

XX Mlagme. I

ot of rosice Errer
Floating praints Lerar 4

Thes commmnd]l shuwled B4 s as s gineteney siop. O recepllon of this
cotmsenel, the contruller steps oot ane thee ieedivgted axis with o faxl
deceleration and then tvs nety power OFF. 1D xx s milssing. the con-
Teollesr stops il laon an all axes

The comnmand can be alse userd 16 turn the melans ol whea a manoal
acinglun ol of the Slhsde @8 cdoesitel,

N,

A U nknaw@n ines-aue cinle,
B —  meorrect axis purther
Al Al el apgtinee.

MO --  NMotor ON.

3T — Stopmction

MEF i Sep df eviteens aned tero e off.

CILA AL 2N

B O]

Axi Rieavport,




MH — Set manual velocity

MM4006
Pl A
Usage WIMM B TCM Ry Ik
Syetax  xxMHun or xxMH?
Parametcrs
Description xx [t} — AxIs numler
nu [l — Ml jeat Lich weliecity ssalae
Kangy ey — 1y 8.
nn — 100 the prograned veloclly valuc In SETUP modde.
2 —  Readmg r the seceual welnc ity vilue
LT[ B ax MNee
nn — I're~pt anlis In SETLP mndeisecond.
Defaults XX Mgz Lyvor B

Desereptnm

Rclumas

Errors

Rel. Conunands
Exnmple

it ef rprer: Frevor R,
lagtisne poings Pevor A

nn Missing  Urevor O
Clpt oot o O

Fhis canprand sets the manmat jon high velocity value of an axis 1lrom
freant panel o joyscekh. This s the lich speed manual Jog mode, activate|
by simultanenusly pressing The cenler key st a dizectsp ¢y Fhe manoa|
g low speed is 1710 o the high <peed

‘Fhueanamnal jug high speed can also be changed drom the front paned SETUP
niegnn

If the sige 2 lakes place of wn 1his comnaed retoros the manual veloclity
vilue.

A —  Unknown message confe.
B — Inenrrect axas namber.
= Paraneeler anl of liwits
Nune.

2MHLS | Net aads X2 monud Jog hih veluany nr 4 5
IMH? | Read araeuat jog Rioh vetocdly of axis #2,
M5 I Conmatler eturees or encminl gedoe iy welire of 4.3 anitsssec

QD
RsAPOIT.

A.81 EOIBLEa 20 — 2341




MM1006

Ml. — Set local mode

Lsage
Syntox
Parameiens

Description

Retuens
Ervors

Rel Comtinands

Examplke

WM
ML

Nony

BRI MI?

Thos eopmpimad soctiviies gle lorsal ouede Lo TRis e Sl coedbiol s peassed
tor =l hiaonl pa davnd o bals frerctioncidity b oprges availislplye,

Tosreturny b =erpenbes muaaehe vese R Coninalied

NYIE

1€ the ML commanil i issued while a2 progyam or A mashon is in progiess.
the coniroller whl first abort the program and sdap all axes, sinsflarly to a
ST command, helare swite hing 1o local modc.

Ny

n —

Unawthorized vaeounen.

e 0 INTTH T Y TN /TN
Bt renole mode.

eI Band meofe

A\

TS, — 11 N}

KN Riawvport.




MO — Motor ON

MM1006
e —
Usage W MM | BNES "
Syntax  wxMU(}
Maramelers
Descrplipn xx |int} Suas ruinber
Range xn ETTR S
Units NX — Mne.
Delaulhts XX Missing: 0.
Out ¢l range: Error 8
Floatingd peinl: Frear A
Neseriplion  This command returns motar power on dur The incdicated s, IF s miss-
Ing, All axes are Turned prower Ono 0 ks erpuivilent e 1hee rand poned NkrpR
B hutlon,
TAITIGN
If th¢ molor power is turmed off by the caniraller delecting a fault conuli-
tion, befare (uruing the power hack on, make sure lhal the capse of the
Il is corrected,
CAUTION
This command takes |.5 second 1o be executled. Read the axis status with
the TX command o check il s cuded.
Relwmma  None.

Frprs A = Innawn nessadie crdle

E — Incorreet amis numiley
Rel. Commands AR - Abort oty
MF — Moater OFF.
ST — Stop motlon.
Example MO | Tur gower on e all maran

XD

Rievwport

38
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MMADOE

MP — Download EEPROM to RAM

Usage
Svulax
I'aramelcrs

Desrplion

Rcturna
Errors

Rel. Cotnnands

Fxample

W IMM "M L MIP
Mmi?
hanie.

Ihis commaandd cogiaes the: progzaos stored in non-selatibe wemuory ta BAM,
When o progrom is called for execulon o7 edilma. 1t s daulemalically
vapiced b RABL When il is eriscet s KAS withe XX commaml, it can be
restorcd v mnvoltele peepnry with thos comimiand.

Nune.

| —  LUvasntharbzech commaned m Pragrnming mnehe
IP —  Lasl progeam.

X Erase program.

SM —  Savc prouvram.

MI' 1 Cuprp prageas Bow aan-Siiuiie meansy i KA

—
CCOIn]BICoy NN — C5e100

34 Rievvport.




MMA0G6

MR — Set remote mode

L sage
Synlax
Paramclers

Deserdplion

Returs
rrors

Rel. Commands

Examplc

L BASIY | Bk 8] I nle
MR
Noap

This comvmand activates the remote inesle oo this waocde all fone liosn Sevs
atel the kypsul un the front panel arce ibsabled. The {ront panel still ¢is
plavs mobon ach status indorpation bt anly the piser and el power
Brubbonss kemialn actlve,

ot recomnrendesd for wse in Frograming wiorle

NOTE
If the MR commiant) is issued while a1 program or a neolini i3 (0 progress.
the controllcr wili first abort the program and stop all sxes, similady 1o a
ST v, hefore swilchiag (o remote node.

Nane.
12 —  Unamithnrized exer-ytjon
MC —  Setimmanual mede.
ML —  Setbucal mesle
MR et RSN RY 1R PERENE Joies

TES LHEINTA0% eyl




MM1006 MS — Read motor status
lisage BIMM HI'GM e
Synlax xxM$
Parunciers
Description xx [Int) —  Axis nunher
Ranpe XN — Dt 8.
Unitx XX — None
e Fancly Ax Missing: D
Chut o range. Evvor B
Fhoating peont: Fevor 4
Deserdption  Thes conmand réads 1he anotor statug Lot al Thos sprecilivll axis. 1 1he gxls
number (xXx) 15 missing or st to ), the contsoller returns the motar status
byres lor all foanr akes. 2€ panatedd LY o o
Each b o the s1awws byle vepresents a paadlcular axis palameter, as
Avseriba~lin the I()Ill)wing L hile:
Bi ¥ Functlon 0 Meaning lor L
D Axls In Mol NG YFS
1 Matar power B (N _HF
Z Motion dircction _ Negative Fostive
i) Right (3 travel imin Nest 1rippel Tripped
A Left 4-) trave] Jamil MNist trippued Tripped
) Mechanical zero signal Low High
___ & Nol used . = Delault
H NisL uger [elanlt —
The byt eelared is in b roeol an ASCH clarscrer. Converling the ASCI
il ter binarye will save us e shising bits values
N
For a conyplele ASCIH 10 Bnary converslon lable see Appendlx F,
Relwmas  xxMSaa or xx MSaa,. xx-MSang, xx;MSaa;, xx MSaa,
XX, XX . XXz, XX, XX,
w-  Avas nnhbaer.
a2, 84, 88z, Bag, 33,
—  ASCILcharacter representing Vhe siatus hvie.
FErmoex A — Unkrown messade ¢ole
B — Incorrecl axis nuimbet.
S — Commumcation bme oul.
Kel, Commiands TS —  Read cuntroller status,
TX —  Keal conhioller activiny.
Framphs SMS | Reoet inenow sirsfus Dyae A ceniy 2,
2885 I Comtratler returns characier ¢. or ASCH character 1. coreerting I10)
A1y Puntery W ared 4 100301 whuck hies the Sltowrng oweuinimg: iafs in
mndint, wicetor powers OF, Mottt direcnion positioe  nce Lntets
fripgaead coneed Dheciariieal 2o Reh.

LOCITHI a0 == eI

185 Rieavport.




MI4006

MT — Move to travel limit switch

Lae
Symtay
Paramsiers

Descriplion
Kange
Uniis

Nelaults

Deserdyption

Relarns

Errors

Kel. Commands
Example

L_BLORY L HRNAY| _MIF
xxMTnn
xXx | — Awas nember.
A — Fype ol imit
XX -~ T1uB,
nn + 0 -
XX —  MNiste.
nn — None,
XX \ussing Error B.
P ol range. Errar B
nn Ahsang: Error C.

1 el rienge: Error &

Fhis comanmaned dlirerls Thae MMANNGE to move wndil it senses the physical
trawel limiv Fhe pararmcter « or - scts the divection of mohom,

Nunrullly. whry a travel limit switch is encounteresd duaring madior, 1he
RRALEDOG slaps all motion and gencrates am <rvor messavs and furns the
netos's powes nif. However, with this conimianicl eeachinsg the Traved il is
It dlessiern] L tinm $O athér watjons wall sl L stoppes] ol Gin o eeenr
messine Wil wed he generated

NOTE

[t 1s revosrmendled (o set the yelocity of the stage (0 ol more than 10%
of its maximum veloclty when uslog this command ke avold mechanical

danage.

None.

A .- Unknown message code,
B —  Incorrerl axis narntxer.
¢ — Paramcter vut of limits.
D —  Unauthurizeel execution
MY —  [ndimtc movement.

IMT+ | Mooe aves #1 fo pastieoe L.
IMT- | Move axrs 43 o rregutreer Jemet.

CIs2 B G20 — 1

=
o
=~




MM4006

MV — Infinite movement

Usuge
Synlax

Pariunclers
[Nescription

Raunge:
Lnits
INFambts

Dewrriplion

Relune

Errors

Rel. Commanda

FExample

VAR
2010360 |

IMY+ | Mowe axis B2 1widh velacity oF & anils/sec,
|

MM | P o M

xxMV 1 o xxMY-

xx |int| — Axls numlees .

+ —  [Msplivcatipent i positive darccthon.
- —  Masplacement i negitiye dhrecticen.
£ - lip X

b0 | None.

XX Misswigr: FFrrosr B,

Oul ol zanye: Lrror B8
Floating yroiuh. Ereor A

This commangl starts an inhnite moveincat with the velneity predefined hy
VA cimnsanul. Ta stap masizment, use 517 cammgind,

NOTE
While a motion i3 In progress, £arve should he taken nal 10 reverse dired:
tivn of inutivn, When this commam! i reecived, tie controller verifies if
it will produce a vhange of divection. If so, It will retuse the execullon
and set errar eonle D

NOITE
If the axls was previausly delined as a aynchronized axis, MY command
da mnt generale & malion. Far synchronized axey use SE command to
executa 4 molion,

NOTE

Using of thc this command is possiblc only alter sctling of a periodic
cycle (C1} command) and only For rotary stages.

Nene

A —  Unknown inessage code.

L —  Incornect axis numbser.

1D —  Llgwthorizedh execinion.
AC — Set acceleration.

MI —  Move 1o dravel limit swiich.
FA - Mowvee ko abanlule positian.
PR — Move 10 relative position.
5 — Siwop rmdn.

YA — Sctwelocity.

Set velochly of avis AZ (1 8 uairs/see
Niot eyl veeliee ) TEYT and aclitaate: e aisde.

5T Sreap rorution.

CRINAAMa i — 4G




MM4001

MX — Define X position for a

lgage
Synlax

Partunelers
Description
Range
Unity
Detaults

Mesarplion

Retums

Ervars

Rel. Connnamls

Example

line segment = f (MX, MY)

I WI'GH | pdl

MXnn

no |doulde]  — X coordinate Do reich with o e secoen,
nn — 101 10,

un —  Fresel units in SCTLIE e e

nn Missing: Frror U,

Out wlf ranwe: Enor C

This camunand ¢defines e the controller X pusiion 10 veach with an ele-
meni of trapectory nd Hee type.

Lwne segmend . f (WX, MY ).
None

— Parameter qut of hnlts
—  Cipninpnsciatsne lime -t
= Tuo king ieaperiony
—  Trajectory. Line {x. v). Line expectad.
Trajectory. Line [x, ). Ton bie discoalinvity.
—  Trajectory: Units not tranzlational oF oal juleditk .

L A

MY —  Detlne ¥ pasitlon aond Luik] ol sedgment = f (MY, MY).
XE — Teltthe last clement.

NT Clecr thyechny.
MXIO Defitee X posalican of o Moe sepment = L vy
MY 1 Dt 1V paseiion aa il @ line segmeal - f¢x, o).
RE 1 Telf fasr ale sniens

XE Lo S gy 450 410 A5 I Lutineenbee tefls the budf vlement,

QYD

ARG EDIBIS Frini. - .51t




MML006 MY — Define Y position and build a
linc scgment = f (MX, MY)
Usage  BIMM W I'GM 1M
Syntax  MYun
I'avamekers
INsCApiion nt [habie) ¥ cudabellinate hir reacl with & e sedinent
Rimye: nt -— 1040 102,
Urbts nn — I'reset wmrs e SETU miegle
Iv-fanlts nn Missinie: Lreer C.
Ont ol ranpe Erene £
Desedptlon  This command delimas o the contmller the ¥ possiien to reach and tells to
the cantrollér to bl an elément of ieajeciory of 1he Type:
Lirwe segment = £ {MX MY}
Retutns  Nonwe,
Ervoes & —  Paramerer nut af Jinsls
5 —  Commuiecatn Latie-imit.
Vo — Torlune trayectory.
Y — Fraectory: Linc (%, ¥) Line expected
£ —  Trajectory Line (x. y). Ten hig eliscontinuty.,
+  —  Trajectony: Lnlts not translatlonal o vl ideptical.
Rel. Commands  MX —  Defipe X pugition lor a lines ségment - | MY, MY)
XE — Teli the lash elemen).
Example NI Cleriar Precpercfoory
MY o Deline X gt of o hote sepnnent - 7y, ¥
MY L0 | frefne ¥ posinion con Sandd i live segonent - £, p)
NE v Tel fust element
XE, Line £x. v 10 200 45 I Puntrodlyr ey the il eleeneas
—— ®

I HN = [en S — 1L

d-9it Rieramport.




MM1006

NB — Set u-ajectory element

Usage

Nyntax

Parameters
Description

Range
Units

Defanlts

Dcacriptinn

Retlums

Emors

Ref. Commanils

Exanpla

B INMM

where the generation of pulses starts

@ 'GM IMIn

NRnn rsr NK?

[T CTH

>

nn
nn

nn

Nusnhwer e frojertory #len=nt wnere e prlses cepera
O CTNINCNCCS.

- el 1Be rpurnbaer of beagechory Slement swhiriee the pyls-
v ACNCYation staris,

— 1t 10D,
— Nuue
Yhaging: 1

Uil range: Srrar C

Thiz command 5e15 number of traecinry element whers the gencration of
puolses commerces. The gernerallun of pulsas 15 stazeed hmmediatety in 1he
I)cgln nined nl fhns elemnent

NCFIY

As the 1alal edement number of a trsjecloary may be Iferine Than Y0P andd
the yvaluc of NB must he - the value nf NE z the lotal element number.
this value of NB will he seexaoined In NS and FT commanda

i the slan “2* tases place o the no value, This ¢ommand repaorts Ha naen
her ol Irafectary rlermend where the gineratinn of pulses ciammenpes

NB3
N2

NAt

Unknown messaee cokle.
eoreect agis muanler
Paraaniester put af linnels.
Unauthorized exeeutinn.

Mettrajeclary elernenl wheee Hhe géneraloon d puls:l,-: eiels
Set step {curvillnear distance) belween Syc-hronication pulses.
Yot numher of synchronization pulses (0 yenerate.

Clenereticw: e Jrenfses NIty oof fhe: l'mgx'rrniny PN e e BT
Rewdd clement auntber where the cereretem f pulses sferts.
{twarnidfers Jofls e solue

an IR K] e — 03



MM4605

NE — Set trajectory element

L'sage
Syulas

TMaramclers

Iheseniplion

Range
Units

Defaults

Descyiption

Relumnr

Errors

Rel. Commands

Example

where the generation of pulses ends

L BRTRY B M

NFErnn nr NE?

nn |inl] = Nomber ol trajectory clement where the polsey genera-
Hom enely

v —  Read the numbser of trajectary elernen! wrhere the puls-
5 yeneral ionenrls

nn — 1w 100,

nn —  Nune.

nn Misswmig: |

Ol af ramges Lrror 17

This command scts number of Iragectory €lement where the generation of
Pulses s Tl deneration ot pulses is emled immedlitely iz the e ol
Lhis clciuent.,

NOTE

A 1he wtal clement number of A Uajcctory may be inferior than 138 and
the value of NB mousl be z the value ol NE = 1the 1otal ekeraent number,
this value of N wil) be reexamined in NS aml FT rommancls.

I Mae sign "7 takis place ol the no value, this command repons 1he pum-
ber of trigectory element where the geaeration ol pulses epdds

A —  Unkemnvin mesaage code.
B — Incprrect axss number.
L —  Parameter aut ol limits
b - Unauthorized exveculion.
NB — 3¢ 1rajectory element where M gencration of pulses slans.
Nl — St slep (curlivear Jistance) hetweren Synehironlzation plses.
NN —  Set numher of synchronization pulses to¢ gencrale.
NE4 | Cieeterotion of puelses eonls ef thae et of Hie ctesnens 1.
NE? | Read efement runiher wiere the conerotion of ppises ends
NES I Centroffer fells thae axege

FOltn@AaFa i — wiim

302




MM4006

N1 — Set step (curvilinear distance)

Usage
Nynfax

Parmmciers

Descriptivn

Ranygv
Uniis
Defaulis

DvsreHion

Réetlpms

Frmors

Rel. Connnands

Example NID.5 |

nir? 5 |

between Synchronization pulses

W 1M L FRERY Al

Ningp «ir NI?

an |long| —  New valizr ol st el plilses.

7 —  Redd shep.
nn — «2* Mux IX and Y axlks cncodey resolutlon|.
no — Jurrent unit,

pn  Jor mixsing  NO pulseis deneratodl|
Qut of range: Lrrnr 4]

This cummand s¢1s the value ol step betwoen pulses 10 gencrate between
the rlements letmed Ly NE sond NEC I is defanll e zern 1B @enerating
ol pulscs ol syachronization ix disables].

This value of NUEwil b recxamined In ET command.

NOIT

Because VI and NN o complement commands, the Last enlered NI com-
wand value replaces all of Nl ar NN commands' onc entered prrviously.

11 the sign “¥7 Likes place of the anp value. this command reperis the step
betwoen Synchromzation pulses o cenerate. U meana thal o pulse 15 gen-
erated.

& —  Upknow message cocde,

B —  Ineorrect axis nunler

C —  Parameter oul of limts,

I} —  Unauthorized execution.

NB — Scttrajectony ¢lement wheie the weaeradlon of pulses starts.
NE — Sct trajectory clement wheye the doeneravion ol pualses nds.
NN Sct noimher of synchromzation pulses o generate.

Ser step) befaern pulses e (2 s
Read naenber of pulses o gencrare.
cunfmdler fedis the Leefie.

NI7 |

QYD

RéavpPOott

3.3 RIS EnnL g — okt 1et




mmicos NN — Set number of synchronization pulses to generate

Usage WIMM
Syntax
I'arameicrs
Mescriplion
s
Range nn
Units nn
Nefanhs nn
Descrption
Retuns
Errors A
i —
(' —
1 —
Rel. Commands ANB —
NI —
Nl —
Examplc NNI)
NN?
AN

L W0

AN on NN?

nn |l _

1w misgjn:
Cut of rangd:

Ml

New value of numiber o plses to cenerate.
Read che dlefimed aummber of pulses W generate

2 tu 21ITHH5E45.
Nune.

Ny pubse is gemierial e
Errar €.

T conenane] sets Upe numbet al syochianization pulses 1o Ceheraty
belween Lhe clements dolned] by NE and NE. ) ua is refaull ar zera, the
reEne ratiag ol pulses o] synchrimization 18 disabled.

e passible imasimtnn alie ol NN is MEN £ Maxiconn Pulse Naotert thac
witl b cxamencd an EF commmeg el

NOTFE

Because NI and NN arce complement commands, the last entered NN com-
mand value replaces all of NI or N commands” one enlexed previously.

It the sign "?7 takes place of the nn valae, this command repotts the num-
her uf synchronization pualses ko genrrate betweon The eleinenl s defincd by
NE and NE. ¢t imcans that no pulsc is gencrated

Unkpown messawr conle.
Incan soet axis nwaber.
Parainsder out of limits.
Lhvauthoriewd exernlian

St trajectry rlement where the generation ol pulies Krars
et irajectory clonent where the generation nl pulses cudls,
Sa-b atep 1cuaewllinear <liglanee) between Synchroulzatien palses.

Sed npentaer of pulses 1o 7T,
Nyend pienl:or of prlses Jie groeri;.
Cantreadler teds e cufve.

UL 4 LU L KT TR H

1 RewWOrt.




MM4G06

NP — Set decimal digits number of gosition display

P —

Usaige
Syntax

Pammeter
Deserdption

Riangle
Uallis

Defaulis

Description

Retums

Exvora

Rel. Coomands

Example

Q>

ISFLAMIDDCCOSILA |
I5Nml. |
INP4 |

WM oM LM

ax VIt o xx NP?

Ax i — Wi ramber.
CIT LS —  New value ol displayed resaolution.
XX - 110K,
am 1o MDPR {Maxanum Lrisplay Resclution)
XX N
iy None.
%X Alissmyps Error .

Out ot range Error B,

Flaating peint  Lrrug 8.

nn Missmg  Diefanll value ot acvual anig

Aul uf ransy  Error €.

s vannmand sets new value ol nembar sl digirs after the cleconal poinr ol
an sereen displayed pozlivn values. The YDXR value, dependaz en the
actual unit. 15 deas bed below.

Unll. e g In_min pin D Gr  Rad mRd pRd Inc

MDR I 4 v q ] % 6 6 3 L (l

Tovreatore the defauh value of the actuald unit, use KxNFP.

NOTE
Thks commwand retucns an eror cnde it the acoal anil is Ine.

[F thie sign ~7" 1akes place of the nn valuc, this cammand regorts the num-
ber of dechmal digis alter 1he decilual polnt ol v sereen lisplaved pusl-
Eion values.

A —  Unknown message onde.

B —  Ingorrect axis mumner,

C — Farameter coul of limits,

N — Unauthorlzed execution.

SF —  Setakis mechanleal matomn devive,
SN —  Sct axis displacenent unlts.

Set tnechanical! driver to LIFWIDOCCR.0IA.
Set uit o minch.
NeT g agstigen disproycrd prvcesion ty .

P —

3.5 FIOIMBERERR U0 — NG




4 >ad
MM4006 N(Q — Read global acquisition nr.
Usage 1 IMM W I'GM R L
Synlax N
Paramcters  None.
Descrplion This command reads the current immmbee af 2hobal trace acquisstins, Mynng
a glebal trace inade inrgied hy the GO comanand, the szinbuer of stored shne
phes can b reac to enonilure e progress of The acguisiilen process,
Rctums  NOnn
nn —  Number of acguiredd sqmples.
Frrors 5 —  Communieadlon bime-oud.
Rel. Commands Lt} —  Sct glabal Itace mode
SQ Set glolsal sarnple rate,
TQ — Read glubal trace ata
Example
SQLNOS 1 Ser gfufm! £rednes seeupae peenat i F s,
GQIOUD 1| Epubie rrace minte Corayis &2 006 wernnere Jomh sgoeplies
2PRO.2, 3PRY 1 Searra reledive maolton vl wxis 80 ol pue 43
NQ Kaad M aambver cof cpengles on sz
YHST Ceaetantieor repoets 107 tlotusd ecir s sasen s aeaeired
NQ Reud the numbe:r of sumplas avquiired
RYIXEH Controlier reporn 342 plobal rooe samples aequrred.
W3, NO WY foar sTosps coned voesed tae onender off sazetiplos Ucquine.
NDINA Cearinlter repoarts I ot truca sainples nequired
e— C\\v

[FORGCHETIUE PO |

ek RsAVpOrt.




MM1006

NS — Allow generation of pulses on interpolation

Ulsagy
Syntax NS

Farmmeiers  Nore

Description

W IMM

HrPGM I

Thes command, torether with ET command, verifocs Vhe correetness of Jata

#utercd by N NE et NI NN Detiere allew generdlon of polses glopg e i
imcteory IFa conditnws s not satisfied. the vencrabrm ol pulsex ps disabled and
1he command yeruties an oreeer. i not, pulscs ate cencrated aml al svery
munnent where o pulsieis geperated, e Xomd ¥ oaxis pogitions arc stocked in

Ihe plobal trace bller and can be reread by TQ connmanl.

The pulscs are generated on pan 12 of the 25-pla auxibary « onnector with .
pealse widile ool alunt 5 s,

NOTE

This commmand, T successinl, ermyes ellect of the global race mode
dcfined previously by any GQ command.

NOTE

‘This command, il vscd, musl precede immediately ET command.

Retums None

Enors L
i

Rel. Commands NB
NE
NI

Example

NORANO
CRIG, OG0
2A350 -
CAas :

[ B

YV

nNN2Y
VY5
NS
Fl
T

NN —

Unauthonized execulinn.

Synchronizabon pulses generation impossible.

St trajectony clement where the goneration of pulscs stars.
Set trajeciory element where Ihe deietatlon o palies emds.
St siep (ourvilinear distice ) hetwes y Sywchivonization pulscs
Sen number ul synchronizatlon pakes to vencrate.

fanializotan

lediiets ).

Fewmens 2

§ AYTITITIN 3

Swd plser stert moplemen 2

Neet pnagses el fes lement 2

21 pradewes wall e gonereted wvikin @oment 2
Sed fragec fory Selandy o0 weiisssec.

Allon: peneration of pwlses an intespalation.
Foa oty ingrfeclony il geseradion of peises.
Reod stocked dara.

ROt

197

FUammminaiic s —ase




MM4006

NT — Start definition of a new trajectory

L=wye
Syntfix
I"avaie levs

ilcprrip!i:m

Returns

Frrors

Rc). Communds

Examphk:

W IMM B CM 1 MIP
NT
Mone.

s comnmaned Tells be Vhe rontreller W resed the trajaetane boller ane to get
reacly to loid a nemw Insjectory 1or execmtion. N1 sels [hée imual proesiton (X
Yhand firstvarcenl anele to i,

None
1} —  Llnauthotized cxecution.
S —  Cummumication Linse-cut,

ElL —  FErasie the last eletnenl ol wajectory
LT — Estended st of the tvajeciory.
XE —  Tcll the kst elment.

NT | Resrt cacsreed trugea toe v,

QD

LRIl anin = o0

RR Riewport.




MM4006

OA — Set home search acceleration

LIPS
Svnlax
FParameters

Descniptlon
Range
Unlts

Defanlts

TNeseription

Relurms

Errars
Rl Comnmands

I'.xumplt

QD

m Mo
xxQAnn
sx e
wn it
XX
no
XX
41
XK

(HITH

wnn

W "

(13 IETN IO
vl range:
Flersting point:
Misxing:
Out of range.

MIP

s nciniwer

Aceeleralion value,

lwB,

104 to the progroned valoe in SETUF mde,
Nune

Preser naits In SETUE mnderssec:.
Error 1§

Error i,

Error A

FrrorC.

Frror C.

Tl command sets the acceberatlon aud deceleratinen poriinm af the veliwi
ty prrolile asneraler for brome search All subseguent heme search accelera
tioas and decclesations will be executed with 1he new value.

Mune

A —
B .
c —
OH ...
oL —
OR —

30ASD

Unkncawn mwesengae cocle,
Incirrect axis mnher.
Parameter unt of Jlnils.

Sel hiepe seareh Righ velocity,
S#E honke Seocit Juw velngity,
Search lor huine

o7 fnale seneel e weeahion Yo S Lnes s oy ae #3.

R EDISNNFasd . e



MMA006 OF. — Test [/ output

Trage  WIMM HPGM s

Syalie  xxtihan

Parmineters
hewrniplion xx fint| e B nabpaud ek nemnlwer

une fint) —  Ltheutput bt ar yle stare.

Range XX — 0w h,
no — 0w lor 255,

Units XX — None
nm —  MNipwr.
Detaulty AN Missing. (.

Oue vl range: Ervor L

I-'Imﬂing pevints Errenr A,

tul Missing  Error {

Oun ol range. Errvor C.
Floating point: Decimal part truncaterl

Deserdpilon  This comrnmnd is mae of The llow control instructions. caabling a condilion-
al execution of a commanel linge i(lepesnling on the state of wa 1210 ot bat.
It must be placed av the beginning of the command line of which executing
it coptrols 11 thee seleehiml natput hil xx has 1he speciflod state an. all fol-
lowing commands on that Jine are exceuted 31 ax e set la ) or missing, e
test is percformed on the entere G utput byte and then nn could have o
witlows fresin 11 1 255, reeprresenting 1he Byte value 1ir coompare it with.

Ao ckescribed in the “Commaned Syntax” paragraph. a linc s delined as all
vomrmrgusls Detweren Twao kne termmatnres.

Even Ihapgh the conpmaund cam I wesed an a lne D Ininediale mode, ns
primary use s insicde a progriun.

Rclums Nane

Ferart A —  [lukpnown trigssage oucle
C I"arameter outl of [Lnis.
L — Incorrect KO channel nuinbser,
L —  Coapaned sl 23 the Beginuinyg +d a lae.
Rel. Commands IE  — {170 nput is ¢qqual
Fxample

ROED, LPAZ34 | IO ouipat bit 82 15 low. monwe crvis W 2o pusition X 34,

QD

1 LANIS L 12— 455 17) MK mewport




MM1006

OH — Set home search high velocity

Usage
Synlar

Paranelers

Drescriplion

Range

Hnis

Drfaulic

Descripiion

Returme

Frrors

Kel. Cinnmauls

M 164

mI'aM

xwlllnn ar xx(F1?

xx ||
e Mt

XX

no
k4

XX
nee

XX

Chul ol ranac:
Flexalipg poinl:

Lut of range:

—  As mnnheer
Hinne soareh velacity

— L8

— 0.000001 to Maximum motbon speed defined bn SE VP
—  Rcadimg 1o the henpe scarch velucity yaloe,

MNune

— l.'nits.-'sec.

fissing: Erior B

Missing: Errcr C

Error B.
Error A.

Enor C

This o] Sels the Lt welonity ul gle HOME search algnrilhm of the
selrcted axis.
Frer o duetariles] description uf e Jngme search ruvtine see the Heme Scarch
petragraph In the Mudlon Coalrel Tutorlal auctto.

I the sign 7 1akes place of an, 1his conngied retuens She hasne seatch
vilocity value

A
I
v
OA

.
OR

Exantple 30110 |

Uakneawn nweszage conde.
Ineorreet axis nwumbar.
fararneter vt of limits

Set hudne scarch acecleration.
Sel e search low yelagily,

Searehtor hume

o) enng vevarets hr'gh (:(--’u:'ar}; of axis 82 Yo 0 wnitsssec

R L

[ A 3 (IR TN

R Ul




MM2006 L — Set home search low velocity

Usage WIMM m'GM I vIe

Svnlay  xx{Lan

Paramciers
Deacviption xx |on) Axis mombeer.,

nn |lloat| —  Leww welucily valae.

Range x¥ — 1B
nn — 10" Lo Maximum motion speed ilofined in SUTUP

mode.
Units X — None
nn —  I'vexel apts jn SEYLE ol mfs#eanl.
Detaulis kX Missing: Ereor B

Qut of ranee. Erver B.
Floatng point: Lrror 4

un Migsing: LEreor C.
Cral of range. Ervor C.

|]l~9('n'plinn This comminand sets the desire] value for low shgolure velis ity usexl 4Iurir|g
home seasch.

For a detailed descriptien of the horne search routing $ee the home search
parageaph m the Yonnn Snlrnl Totanal section

Rirtnrms  Nomne.

Ervors A& --  Unkiows messayge cnce.
b — Incorsect axis aumber.
O —  Parameter nut of limlly
R, {'ommands {04 — 51 howe search acecleration.
Ol —  Set home scarch high velocity

DR —  Searehdor hnane.

I'Zx;uupl: 200LS Seb e seaectl 21 BCINCEY A S i see doanes A3

QD

LOMILM Lt — 12 5 102 RlevpOONt.




MMADOE

OR — Search for home

lisage
Svnlax

Paratielers
Descripiton

Ronge

Unles

Delaults

Description

Relurms

Frrars

Re). Commands

RO A% S RN M

AwwiRnn

X% |ui| = AXxis anenher.

LU —  Home seateh positiof Opmion
X¥ — Q1R

nn — 010l

nn = 0: Move o zero positien instead ol erigln search.
nan = I Search mechanical zerg s mpcoders top rero.
nn = 2: Search mechanical zero, hut do nat search
encuchirs lop 7ero.,

XX — Noe.
no — MNore.
XX Masing, 1

Out of range: Error B.
Flesuting poaitt Error A,

no Missing. 1.
Qut ol vranee. drroy L.

This comniand exrcules 3 hoine search routhe on U oxis spescilierl by xx
IT xx 15 miIssang or sel Lo 0. a bune searel: 15 Inltiated sequentially on all
inslallsd axes, in the order specified i The Geperal SETTUR aritity on The
front pancl.

Fur detuils un i to <t the home search axes serpuence see the Syatem
Sctup paragraph ol the Introduction secticen,

Fur avddetailenl descoraptlon eof the hormg search rontine s (he Haone Search
Motlon Profile Section in the Motlon Control Tutorial section.

NOTE

There is a maximumn sllowed time s 1his command 10 execute, detined
in the front pancl Geoeval SETUP menu, IT the molion device does nint
find the: hinme positkon in the specilled time, The coriroller stops the
acarch and lums motor power off,

NOTE
‘This comnmaml shoold be execuled once every lhoe the power s lnimed
on. There is no need 1o issue thia command hn any olher casée since the
conlroller always kecps rack of position, cyen when 1The motor power is
oft.

Nune,

A — Luknown nIEssge ¢4 le
5 —  Ieorrect axis number.
[ Paranneer out ol limils.
1H4 Eldine hone.

T — Sct home type
Ol —  Set home search high velooty.
1 —  Setand sove bard horne presel posilioo.

Example JORI | ferfern g search uf mechiumical sers oned oneaders fop s4ns, on aais

QD

Hs.
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MM4006 PA — Move to absolute position
——— e —. ——
1'sage B IMM o M LM
Swntax  xxPAnn
Pazmiemrs
Descrbplion x|l — AX»nunber.
nn ||"l-:<'|1| — Absolule posibizn cdestination,
Hange XX 113K

nn — Ay paasitinon witliin Ll sollwaes iravel linics

(HTHE %X == None
nn —  Pefinerl ppcticn mvils

Defanlix X Migsig: Frror R

Description

Returns

Ervors

Re), Commands

1har o range: Feror B

Foatime pmnt: Exror A

nm Missing: Error €.

vt al e Error C.
This vonunand Inltiates az absolute maotion, When received, 1he selected

axis xx will move, with the predefined acceleration and yetoclty to the
ih=oluic position specilied by nn.

NOTE

If the motor pover is turned olf. MO command which turms mutor power
on i3 execuled before PA command, except I The coniroller has detecled
o Lwlt condition.

NOTE
Even though the cammand is scvepled while a wotion s In progress,
care shoold be takeu not o reverse directinn of mation. When this conr
mand Is recelved, the confrolker vevilics if 1 will produce a change ol
direction. If 3o, [t will refise the enecutdon and st etvor code D,

NOTE
If thre axis was previnusly defined as 2 syachronuzed axis, PA comusand
will unly sel lhe ilestination bul uod geerale 3 motion. For synchronkzed
axcs use SE command to cxecate & molion,

Norwe.

A —  Unknown message codle.
E — Incorrect axis number

C Farameler aut of limits.
0 — Unauthorized executlon.
AC —  3etacceleration,

PR — Movetorelative position.
ST —  Jupuation

VA — Selveloaity.

Example 3VAR Set vetacity vf avis &2 10 5 amitsssec
Righ Y P L | Mowe coess 00 olwaoliele pusifaa 12,340

T IS IR

[ L)

3104 Riawport.




MM 1006

PB —

Set start position of generation of pulses

Usage
Syntis

Pacanivtery

of synchronization

| MM AL I M

~xPBnn or xxI'I5?

Deserplion X [ial’ — vt
an [luat| — Nt value of starl pos:ticet Of geneanion of pulses.
T —  Pulses of synchremzation lor 1he ass ¥sx.
Ranyc XX — LwRK
ne - Wi lagleal allowed pntifian Ln Max. logleal allowed
position.
Units XX — N,
nn —  P'resez umls in SETUM mode.
Delaults xx Missing  Crrn~ 14
Oul of pange  Erras 3
Floahng polit: Lrray A
nn Migsing n
Oulal el frra-s
Deseription  This command seis strt pasibien ol generation of pulses ol <ynchromza-
tlon lor s axis.
The command i be seut il oy bimne bud it bas no odices nstil the PS can-
mianil is receive:!
Returus U the sign “? takes plade of the nnovalue, this comoind tepaotts the stan
pusition o2 gerneration of pulses of symchronization for xx numbsered axis,
Ervors A — Uikuown message code.
B —  Incorrect axis number.
¢ —  Parameler oub ol limits,
Rel. Commands PE —  Setend position of generationy of prlses ol synehraogizalina
Pl = St slep ol generatlon ol pulses o synchironizalion.,
Example 2PB-10 | Set stact pusition for axis vl te -4 units.
|
|
wes B
ZPBT | Actired vafue of PEEHY
2FB-20) I Covrrrofler ety e wuluo! Lalle.
|
|
o )
2P5 | LUpdate P8, PE, FI unef uilow peidves
|
|
wes |
LPB7 | Actuud vulwe «f 10 7
AP0 ! Conltroller tells ihe actual valie

QD

33 PN NS TR IR — 1A



MM4006 PF. — Set end position of generation of pulses

Limagie
Synlax

Paramelers
Description

Kange

Urita

Delaulls

Deacription

Returns

Envors

Rel- Coommands

- *
of synchronization
W MM u*GM - M
xxPEsin 1ir xxPI?
xx || \vis number
no M| MNavwe votue oF ceal posilion ol dene ealion ol patses,
? —  Kewl the actaal end pusilm ol cenevaren of pilses of
synrchienization for the axis "xx
XX llny,
nn Min. Llagical allowenl posdlion to Max. logiad allawet
position,
XX — Nene
nn — I'resset units in SETUY mode.
XX Missingy Lysor 3

Ot of ranees: Lrsor
Flating psant. Frror A

nn Missirgz I
Ciat g e Frrord”

This comniind sets end possteon of teneratkm of jralses of syiechromzation
fur i iyis

Tha comminarnl civn he senl ab any timé bot it lues sun eBliect outil the S cone
mand s recenved.

I the xign “77 (akes place of the nn valoe, this comamand répuers b end
pessibe of generation al palses +f syochronizatica lor xx numlwered axis

A —  Unknown messaee code,

B — Incorrccl axis number.

U —  faroaneter oot ol [mits.

PFB — Sel stant position of genevation i palses of syndhirenization
Fl — Sct step of generation 4 pulses of synchranlzation.

Ixample 2PF1& Seremy positon for uxes ¥2 i )0 uners.

2PE? Aciual vatue of P

2 Controdfer dolis e ok e

2PS 1 gutare PE.FE. PIand ulute pulses

2PE? Actual vaiee of PE

2PEIN {oantnatier fedfs AP eellre.

LOlEER N - 2

3|1 ROt




MM4D06

P1 — Set step of generation of pulses of synchronization

QD

lsage
Synlax

Parmmelers
Description

Kanyge

Lalis

Detaults

Dexcription

Returns

Ervors

Rel. Comigands

Examplc 2PI0.I

2P 5

arie.

W IMM WI'iimM * . MIP

xxPluay nir xxPI17

xx [int] — AXis nuwnber,

nn | et | —  New vialue of step ol geperatinn o polscs,

K [Reach T gctual shepy OF generation ol pulse< of synachiro

nizabrm lor Che axes ¥xx,

XX 110K

AT1) 2 x Encemler precitian 1o maxionm g ligwed irmvel
ax -— N,

un P'reset unlts In SETUE oancle.

X% Missing  Frror B.

St of range. Error B.
Faating pwint: Brror A

e (hor missing Stop generation ol pulses
Out of range. Liror C.

This vomsmarnd sets step of yeneration of pulses of synchronization for an
axs. If an s ckefanlt o 2¢r0, the venciatlon of pulses of synchronizahan 15

disablecl.

e cormmarsh can e sent atany time but il has no cffect until the 15 com-

manl Is received.

The mmidtnwm value of Siep. bhe displaceinent of stage within T,,,, will by

veriliechin "3 conwnandd

If the slgn “T" 1akes place of the o vitlue, this command re¢parts the step of
Qenes ation of pulses of synebronlzation for xx numbered a3, 0 means 1hat

o pulse is pesterated

A — Cnknown message cude.

B o= Incorrect axis nuenber

. — Parameter ant of Inuds.

PB — Sctstart position of gensration ul pmlses of synelirenzation
PE — Seteépd pasition af geteration nt pulses of synclirwszation,

Ser step of puises for axis ¥ to () F it

200 2 Acmuer) weefue pf B ?
Cantraller rlis the acwal culue

2P8 - Lpaate PEOEYD PFana alicone jeailses.
2PI?

Actun! valac uf A ¢
Corpolinr o’ the palug

a7 PIAIIS I = 122 — 2D




MM 1006 PR — Move to relative position
L —
Hagte W IMBA B rund M
Syntan xxI'Rnn
Parameterx
escrijption xx [inl] —  Axs nuibat.
nn | Mesal | —  Rulatye pictvm angremet,
Range XX - 1k
tun —  Any valir (bt will not cange exciding the sollwan:
limits.
Units XX — DNane
nn Erelined mation units
Prefaults NN Missing. Errar K.
ut vl range: Error 1.
tloating point: Error 4.
nu Missing' Crror 47
That il rapwe. Erran £
Description Ths commivid initiales a relative moti, When receivesd, 1w selecied axls
xX Wi murve, with the prodenued acoelesation and veloclly. e a relative
pasition an units sway deom g currenl posiling
NOTE
If the motvr power bs lumed off, MO command which tums molor power
on |4 execuled before PR command, excepl If the conirolker has delccled
i faudt condition.
NOTE
Even though e command Is accepted while a8 molion is In progress,
care should be waken not 1o reverse ilirection of mation. When this com:
mand la recelved, the conlroller verifies if it will prodoece o change of
direcUon. If ga, It will refuse the execution and sel error code D,
NOTE
If the axks was previously defined as a synchroenized axis, PR command
will anly wct the deatinalion hyl not generale a mallon, For synchronized
roees use SE command o cxecute o medion.
Relurms  Nome
Emons A& — Unkncwn messaer crsie.
B —  lrecneerect axis mpedier
{ — 1irasgeeer oot ol imials,.
13— Heesogthorizesd execntion
Hel. Commambs AU — 5S¢t aceeleration
PA — Move to absolate posiien.
S St petjon
VA —  Seot veleuy.

Fxample

VAY Ser vieteniiv of wag 83 16 § wnurs sec

JIR2. M Mot uxis 83 2.4 anils anay frace (€ curedd positicn

BN | O ERTRCTR I LT L

T ng RenAport




MM4606

PS — Allow generation of pulses on motion

\3age
Syniax

Paranelers
Description

Range

Unlts

Defacits

Description

Rejunw

Emors

o IMY] BICM CIMIP
xxI'Spp
Xx |ml| -o= Aik nimnlwer
PP |ni| Auxiliney paaranscter
XX — IR
e B NI A
XX None.
PE —  Noue,
XY Missing: Lrror 4.
gt ol eanger Lrernr B.
Floaling point  Leror A,
PR Missing, ¢k

This cognmandd venfies the correctness ol <lata entered hy P13, PE and 1')

before alluw gearradbnt 48 pubses for anaxks & codrdivion is ion satislisl,

the generation of pulses is disabled aped 1he cominand returps an errer. |

niot. pulses are pencrated i the course A axis displacement.

At every momenl whoere o pufse is aeoneratisd-

s [fpp = ¥ or missing: actasl position of xx axis is slocked in the axas trace
buiier and van hie rermad by 49 commaned.

e 0 e = L actual positions af Al axis sire sinckeerl an the globsal trace halivr
and can be revead by T cornmand.

= [ pp = 2 actail positions arc m stocked.

= Il pp - 3 this command 15 uscd on-line {axis in movemet) to vpdate PE,
PE ur M eommands that are aewly entered.

The pulses are gensaraled on pia 11 of the 25ptn auxiliay connector with a

pulse wiclkkh of abowt 5 psec,

NOVE
This comnsnd, If successful, erases the effecl of Irace modc defined pre-
vipusly by ‘T commansl if pp = 0 or miwing, or the effert ol Irace inode
defined previously by GQ command it pp = 1-

NOTE

This command, If uscd with pp > 3, must precede immediaicly PA, PR or
SE command.

NOTE
The starting and ending axk modon must be out of the intervid delined
by PB and PF. commandls.

None.

A Luknown rovssage cole.

B — Incorrect axis nuinber

N — bLaauthoriced execution.

I —  Synchrenization pulses pencrabion impassible,

1349 [HR | R R T P TR T




MM4006 PS — Allow generation of pulses on motion cont)

Rel. Commands (H73 Sel fhaey pasition ol genereiinn o] pubses ol senekicnisation
FE S21 el pessition ol geneeation ol puslses el sy oclnobizalion,
Pl - Saislep ol denengicn ol Hulses.

Exnmple (RN SCP AN gty Speeniy W) 20 e
IPF S egd poadipon tor uaes R d angis
e Sed Sten o L deeers

lit4-Z00 Lhsehaceanenr o nengl denection of puloes
1PS Al ceueraiine oF palyey

17asn frapfaeement o i gononhion of prlaes,

1Ly N 83

LI'L3n Avw £
IPIL . Sew A

WS 1 IV ofs conis W) for 5 ooy

LA e 2 O L A L L

|

Y Neoed dodo.

QD

FINHRITalien o rar RARLL Rienvvport.




PT — Calculate necessary time for axis displacement

Lsage @ IvM @ LU M

Synlazx  xal"iuo

Farmaniciers
Duscription xx |l —  AXIS umber.
(111} —  Distawce ol displacement
Ranpr Xy — l1w8,
ni —  Fhipst.
Unlis % —  Nuw.
nn —  Aclualwnrt
Defauliy % Mizsing  Lrrar 4.
Oul of raade. Error B.
nn Missimy. Crrow C.

Out of vame. Error €.

Descrption s conmmnand caloulates thy mcessary tinme lor the alisplocemen! of axis
¥xx ol distance nn.

Retrns  The necessary tune {seconds) for displaceincut of axis #xx of distanee nn.

Frrowxs A& —  Unkoown ressdve oy
B —  Incorreel axls nuimbes.
€ — Parameter oul ©f limits,
I —  Unaulhorized executivn

Rel. Commands Nune.

Example 1PT20 ' Colculule Mie tirme for eexis HE dispanmad o 20 eils,
T2 I Caerfreadler rofeemly Goline 50 acconai

111 L IEA ] — 010]



MM4006

PW — Save parameters

lsage

Srplax

Paragielvrs
Deserption
Range
E'nits

Delmalix

[hsrriplion

Relurns

Errors

Rel. Coammands

Ixample

W IV L J Y MK
XAPYWY

xk || Axire 1t umber
\X — DN,

XX — N

¥ Yissmns 3

Ol of vy, Erea 15
Flontanee praint. Lyror A

This evmrnrcined <ives menne volatile memory Al parameters af e sel2ensd
XX aves it have [een clanee.d through ar-line commands or froem withln
progecam If the axe specitior sacis nol presenl or sel o D, prariomelers o all
axes will [ saved,

For i sy aney aleseriptiom al the axis parsrnelers thal are siored in noen-
volattle mueneny so the Se<temn Sctup paragraph of the Introdaction: seg-
lican

NUTE
Since by covnnand Ly equlealent to making chaages In SETUP mode. il
is valid omly whiop medor pawer ix (uried off. If the cnanmand 13 kaned
when the motor power Is an, the controller will ignore it and rcport
rrmr 1)

NOTE
Belore suving, mnke sure thal the new sct of paramelers 5 commecl and
safc 1o usr, Also, it is good praciice to verify 1that (he parameler Sving
prevedure worked propery by issuing the TB or TE command after-
wards,

MNone

A  — Unknown mcssage code.

B —  Incorrext axis nnnber.

13  —  Unauthorized execution.

U — Failure whilc accessing the EEFROM.

All device, motlan aned Niltey paraneter sething commands.

2KODN2, 2JF | Set Kd parameter of axis &2 ta 0.02 ¢nd update filter,

o

Vierify the new paraneeter s workiny fine.

|
|
—_—
2I'w |
|
|

Suwe parumeiers of @ns B2 fo non-volatile rremory.
TC Head envir register
Crrrrolier reluis @ R vrror Lade.

FiIdhngiranen w8

11z Rievvport,




MMA006

QP —- Quit program mode

Usage
Synlax
Faramcters

Desenptine

Rclums
Errors

Rel. Commanchs

®IMM HEE R LM
Qr
None

Thas compninvld 1eerpuates the PYORram cntry mole and 2e1s the ¢contradlet
back to numssiate inode All the commands lolliwing tis one will = exe.
cutedh irnrerliately

N,
| - Unawattrecedd conmmoel in Progrioming nusle,

EP — Ldition of program.

AX —  Crasc preram.
Fxamph- ARX L Sheer prograen kY frusees reseloory
AT Acheare preateant anwte aned eater foflonmn comonds us prgnen
Ny
r £ ral pstesing prograte mactnee 3 ek quif Preatraecnicnay el
L Cunegate ponitaen noentar 3.
F1N A Cuecoitize cunliibs cempitation of progrsey neenber 3 witlaae oere
o
QD -
Riesaport KA K] FAHILSI Fumizl — X4



MMA006

QW — Save general parameters

Lsige
Symtax
Parameicts

INseripilon

Retonis

Exrora

Rel. Comnmands
Exaunp]é

CIRNNY LRV R [T
QW

Nne,

Lis cammans saves i nen-veeatile encmory ofl geperal paragneters 1
livwr Ieeenn hhugt-tl Lharieag b wnelioe cinnntatcds vy fraa wnlam a [ freAlam.
For a sy and deseripiin: of the cenesal paraawelers Bt ase stared in ners
vailidile ey see the General Seip poeadeaph ol the Locul Mode se-
Han

NOTE

During the exccution of this command. the communication (FFE f KNZ13) iy by
hen off.

NOTE
Since his comumand is equlvalent (o malling changes o SETUP mode, 1t bs valid
only whern motor power i3 lurncl off. 1) the comommnd is etied whea 1be motor
power ks on, the controller will Igeore it and report error D,

NOTE
Betore saving. make surc bat The new sol of pauavmelcrs is correct and sale to
ugr. Also, it is gond practice ta verlfy Ihal the parameter saving procedure
worked properly by Lssuing the T8 or TE command afierwants.

none.

A —  Lhiknuwn message covle.
N — Thantherized cxecution.
PW —  Save paramcters.

CMMIEINZUN v Suf &5 230C draesun wict 19200 Baud.

karete fre aen: peergmeer is e-.’orkl'ng fine.

Newdl ermpr reeister

I
|
|
OW | Suee penesad paramalens noniclanile inemery.
|
I et redurhis O ud omor C0daE.

AL B RN T O

G

111 Rienaport,




MMADDG RA — Read analog input

res———— . _

Usige @ IMM BIiM & M

Svilax  xxRA

Fammelers
Desyrption xs || Aunalny pert npihier
Range Nk - A,
Uniis XX — MNipne,
Dclfaults XX Missine o

Oul ol range Ereenr IS
Floalmy painr - Etrnre A

Description  This commangl readds o analng irput port. The analog poers are toar 12
bit A'D comvertais 1that avvept =ignals 1a the predefined vollage range
(e I8V SV 0 ULV D e o5 Vo The readl value, included baslween -1
and +1% s reported 1 the U Hoating lormat and s the direct tensiorn.
Il xx is mis<ing ar 5¢4 1404, the comtynller returns the values found :nall louy
AT comvalters, suvvessiviely

NTE
For the hardwars dellaltion of ihe analog inpul porl, please sev
Appendix B, Connvrint Pinents, Remole Canlrgl Cannectar.

Relums NXRAnA ar x,RAnn,, nx,RAm.
ax, xxl, xx2
—  Analog prrt musaber.
nn, al, on,
—  Amalog port value. in ASCI Format

NOTE
The value semt for ¢pclh net cnbnecled analog port Is not significative,

Frvors A —  Laokonown mrssage code,
E —  Incerrect OV channel number.
5 - Crminnication HMeoul.
Rel, Commands RB —  Read 17 put.

Exanple  1RA | Nead colee of areloy o R
IR 44.500 U Condresflier ety o calue of 2.0 V. reaef for goalag povt 47

QYD —_— —_— .

Riewport. I3 PEMERIUI - LD




MM 4G06

RB — Read }/O input

Usage

Synlax

Parumelees
Description
Range
L'uils
Di-fauhs

Desvripllon

Relume

EiTors

Rel. Comtuanlx

Examplc

- MM ®ried mMIP

xxKRB

Ay lint! — 1O hil sy,
AX - O tee R

\X — Nane

KX Mi~sing .

it ol rawe. Evrorkl
Flnating (qon-: Lrror A

Thng consmnmdd evads the O Inpun port. H ax s spivilied] etween | and A
the return is cither Hor 1, depending nn the state of the selected BEr it

1 the Div Sprecifier xx is missing e et o O e controller relurns the values
ior all 8 Lits. The yewurn i< a decimal number i ASCH lurmat represanting
1he 14 byie o dind The values of @ach i, The number most be converted
Ire bimairy,

NOTE,
Far e hardware defnillon af Lhe 1140 port, please see Appendin K
Conneclor Pinouts, GPIC Conncctor

xxRBan, ORBan,. or RBnn;
AX -~ O bit nunber,
nn —  1FObl value dar 1.

My, iRy
— TR Dvyre value, (heo 20500 ASCH Futnal,

A —  Usknown messaee oo,

I — Inearpect 10 chivonas] o her
S —  Communication Lime-riat,

kA Reaal sonpbot inpuat.

ORB | Kool ull § bits of the 170 input porl.

REBZ262 I {loptrofter retems o sadue of J09, which corewerted fo Dinary giees i

Hie fotlecanivry L0 wiput port sradus:
B S Iwtv bitG BiFS hitd Bty bitZ it}
! ! (2 ! 13 ¢ i !

QD

FAIMSIC e o a3 ol

A1 Riemport.




MBLINOG

RD — Disable display refresh

Usage
Syntax
Faminetery

escription

Retums
Evvors

Rel. Commuandly

WM W I'CA L A IE
RD

None

Thig command risahibes sl Tranl paned cigplay. 11 i useql primacdly to save
the CPL) eaverbeead Done ciprisng b econrsrnin? o Lnnesensitive nperg.-
hans. Far mstares b ey aceadacy can be nlbitaial loe WP cemmanc
whign used ot lgh veloacitios aned a logher comrrunin atian throaghpnt Can
e achieved while duwulinsiling the Iree-data,

While thes coamaned as awtiee, e display shows only o dollewing poes-
sage. Mot 4isplay lisahilel”

To exit Whes owsde aned reciiable the display refresh. use the RE cammandd
The diaplay 8 alse evacDivated wlnle waatang lor & key with WK comeomanl,
at the endl ol a praveam wesen the laesh gical: oy selected with the M1
manmd or whale vhe meanual joe msnle as sotive. Whea the cocitrolier «sits the
| g pnode, Hhe ||ix||h:.~_..- TeLurns taile previr;us sy, erahilel o clis-

abled.

NOJE
The command Is not allowed o lecal made oy manual jog mode,

Nune.

D — Unauthebzed executlon.
MC — =01 ol bieotle

Ml —  Neavincalmenle

MR — Set remote modle.

RE — Enabke display relecsh.

Lxnmpke
SPOGD2 1+ Set race perivd o 2 .
ZUMU0 | Sed smpce e Sor axiy N2 gl J000 claser profnss
2IPRGLL, WS | Ferfoesit o mritiore f (7 rends on anis B2 uiid st frr sirg
RD 1| Disable dispiay refresty for faster comirunication throgehout

QD

T v Keed freece seprmpie RY
... | Lontrolter returns ave dutu.

HE. | Encbte frond paned displey refresh

317 FINMIA Bl 10D — N85S




MMA006

RE — Enable display refresh

Usipc
Sybutax
Payvamcters

Descripthon

Keturny
ExTors

Rel. Commands

Example

W MM
RE

None

WrGY| u

Thex eomumand #iables the from panel display. ot as ossil atger the lient
pancl dvsplive retrexh is disabsled psing 1he K1Y connare|

Nne
None
MC —
ML —

MR —
RD -

senumz

AT M2 1
2PRILL WS

RD
e

RE '

Set manuat maske,

Set local nwdle,

Set remate mih:
Digahlie display refresh.

St trauee paeriod (00 ms.

Neot drcrees snesche fier ernpy 112 zonsed ZNNG adaetas pynniis.

Merforrets a matiens OF L4 ity un nxis 82 ancd axed for stage,
Discehle aispifur vefiesh for faster cameniaracobion Shnoelipaet
Lo d drvee seenipiie 10

Cieldees e vedurtes e il

Lopolite Jreont penend Jispicee medfracake

[ HOIAFLSET . s

KR Riewvwport




MM4006 RO — Read 1/O output
A’ ama
Usage W IMY WG B MIr
Syntax xxRO
Paramclery
Descriplion xx |inl] — Iy it i hier
Rangc XX — [RluvR.
Units XX —  Mone.
Delaults XX Mussina: 1.
Ot of ribnye: Fxror ¥
Floating paevings Frror A
Deseriplion  This command reads the RO output port. H xx is specried between L and 8,
the eturn ks ether @ ur 1. depemdiog on The shiste of e sebeetel 150 i
1 the ot specifie X% is missing or sct to o, 1he coetdvedkier vetarns the vahses
fod all R bits The returh is o theeimal nurmbser in ASCH larmat representing
the 1A Fraatput byte, “l'a find the vakbues of cach . the nomber must be con
vertad 10 hinaey.
NUTE
For 1he hardware definktion of the 1/ podd, please ave Appendix B,
Connector Pinouts, GPIO Conneclor.
Retury  xxROnn, GROaN,. o ROnN,
XX — PO oubpo Bil nontaer
an — O outpin b value, Dor 1.
nn,. nny
— 120 cutput Byle value, O be 255 i ASUL Tormat.
Erors A — Unknown message code.
E —  lwcorrect O chagmel ronnber.
5 — Communlcation time-om.
Rel. Commands  CB —  Clear 1) nulputs hits.
SB — Set 1O output bats.
S0 L1 ;O vutput byte,
TG — Tugale 170 output bils,
Example RO  Read the 170 vutput pont.
Rz Cantrpfler rerurns o vofug of 200, weelt converted (o Dirury QIUes us

the following I/O outpul pont stains:
td U7 g d td twrd bir3 Iael2 it f
! I i ! i) f? o !

I8 ERIMAIEA U — D)




v
MMA006 RP — Repeat command line
-
T'sagc WIMN mI'CM . hur
Sintax  MFun
Parsmiciens
Description nn | —. Numlper of tinwes Lo rejzeal vemmanrl by,
Range nn — 11 2117 3R5345.
Lniis nn Nune,
Uefaulie nn Yisswig |
Out ol v 1 onr 21A73E445 (Fureve 13 ranee)
Flealing paint  Decimal sala tooneated
Descriptlon  Thos compmand is a Mow colrol o rechom thae repeats She eweculizn ol
evimand Uue nn nambser of tines, € must B placed sl the eocd ol
wesel Hwe 1ha has i e repealel $he line must have o least oo gy
ol on ik separaled By a s nrpogml separainr.
If the nn parameter is rmssing ar el oo valhe less e Lo 1l concno izl
line is earerneeed ane bme. silar by ann value of 1
NOTE
Auy comnmand pluced on a line after RP bs jgnored, withant ixsuing an
crror.
NIFITE
Be careful when usiog flow control commands, speclally nesled voes.
Avold mixing diffcrent iype of (law control commandds an lhe samre line.
As in other Programing languages, improper loops and [cop mixings
could generate undesirable results.
Retums  Nogre.
Emvors R —  Commawrl ciumot e at the: ieginning of 3 line.
Rel. Commwands WG —  Wille variable is urecater.

Exomple

WH— Whilc input is ¢qual,
WL —  While variahle |5 1ess.
WY —  While vanabilc is dillcrent.

JPAG 1 Mo axes 83t postiican 0.

2PR. 1, WS SPALD, WS, H5PAIL WS, RIF2G | Make ¢ refurve moee of 0.7 unirs an axis B2, it fov atl mokon o

S0P, Mo axis 83t pasinos I, wuaat for all protan 16 $tap, monye
axis #7 back to { 1eaif ta slop. wpeat the entire Oacle XN limvs,

QYD

Eln B — .in

1120 Rienaport,




MM4006

RQ — Generate service request (SRQ)

Usnpge

Synlax

Paramiclers
Descriplion
Hallgi'

['nits

Detaults

Uescription

Returns
Erram
Rel Commands

Example

L NI W PGM M
Rnn

nn jint] — Intereapn dumber.
nn — 0Ota3l.

nn — Nonn.

nn Missing: LrrorC

chtt nd range: Feror O

This command generates an interrupd service Teuest W the frost comrpeot-
e, Lhe parametse i Ik ol o ldenlily the O penaand whileh generalsat
the srterrupt Upon recciving the interrgpd, the st computer nlerrupl
service toutine shanld perlorin an [EER-ISN serial poll or send the TS com-
manrl and read the respnnse IF the lsfea suil wag a Fesule ol e 8o
tna:wd. then bit 7 of the response is L awnal the lawer flve bits croal vhe para-
meler nn.

This command can be usell b naotify the host computey of the progress or
oo o CZmmane] exescuatagn m Floy MMER

an’ll,‘,
U —  Paramweter aul of Himils
TS —  Tell status

PRZ200, WS JPRIINWE . RQ {renevale interupt wilion N9 command is encouniere.

s020 114 M R LTI — [ IILL




MM1006 SB — Set I/0O output bits

Laape MMM @PIM WA

Syutax  xSBnn

Fammed{ers
Description xx it 1A it tinpbuer.
m :iur | 14 Bt rask
Range ax - Do 8,
1 — 0t 205
Lnily XS —  Nine.
an None,
Defuntta xx (1% A T )

vat frand: Ervor E
Flosating peant  Cerer A

an Massing 235
Uit el varen Error (.
Flosulive: pesint - Decipial paree Lrnheated

Dexcriptinn i canteitned sels one to sl ouipoat bits of 1he 10 pord. If xx is specined
Ixspwrern * cnal B e e nask mndt e milssing aml then the selecter] bin
will e se.

I xx 15 ks or se1 8a el nois betwenn | el 255%, 1the eontraller will
set all bits cotresponding te che mask. For examiple, ifno 15 1400 1the eruvae
lewt hingzes vk s 10001000 which neans than U aualpen Lits nweiles 3.4
wnd & will he set (remembser that 170 hils are nunbered from 1w 8).

Iax iy iminging r St to O mnd anls nab speciisl, the vontiotle sets 113
bits. This is equivalent o sctiing xx W O and nn to 2505

NOTE
Remember that baving an open collector configuration, o set hil mieany a
conductiog Iransisier. Using a pullup resistor, & sct outpul bt will mca-
sure o dogle low, thus maklng the oulput por be the reverse logie type.

NOTE
Fur the hardware definillon of the I/O port, plcasc ace Appenilix R,
Cunnectar Pinouls, GPIO Capnectar.

Retums  Nonée

Erors A — Unknown message code
L eorrec] [ channel sumber.
Rel. Commands CI3 —  Clear KO vutpuels bits
RO — Koad 17U votput,
50 Set KO awnput byle.

TG —  ‘logele 170 output its.
Example SE2Z4 | Set £70) cutpud oot bits eutieliize 6. 7 and § Rislr

FIALRLE e — 1y} 12 Rieraport.




MMA006

SC — Set control loop type

QXD
Repart.

Lisugse
Synlax

Paraunclers
Descrbptlon

Ranpge

Uads

Defanlts

Deycription

Romerns

Lyrors

Rel. Comomands
Fxamplk

W MM L JREIG) IR

x4 nn or xx$'?

XX | —  Asdes nandteer

an |t —  Luup type.

XX — TwA

nn - Unrl

? Busacliong ] Hne contral Tuop Ivpr: vialue
XX — None.

an — None.

EE Missing: Crmor B

{hot ol ringe: Lrror B
Thnting painl. Erraor &,

an Missing: Crror C.
Out ol risnae: Error C

Flhos eenmmined chelines (he Lype ol motdn coaleel lonp af an ags If para-
meter nn s gel to 1, the sebected axis XX is 5t Lo Gpertte i open uop. Jt
mnis set B A, rhe anks will operiate in chissed Kinp

NITIE

Because this ls a setup Insiruction. do nol use it when mator power I3 ol
[T #ent durdng a wnlion ar when malors are on, (he comdrodler will refnse

the execution and scl crror code D.

NOTE

Avoid uslng this command in normal opcralion, It was intended 1o be
useil only far factory tesling or very speclalized spplications.

I 1l sien 7% takes phace of ane 1his command returns the coatrol Toop
1ype waly.

A —  Uokown message code,

i . Fornerer! axex nodelyer.
L= Parameter aul of lhnits,

D — lUdauthornzed execution.

T —  Head ecntral lnop ype.
MY Teem poeeer off o the modors

SSC0 | Nerranes RS Joa cpneride vt pen foap.

— -
1125 [ 2 T N O FTIE TR U




MMA1006

SD — Speed scaling

Hsyfe
Syntax

FParanuclery
Deserpiion
Range
Uuits
Defavlis

Ilt:st:rlpliqn

Rehinms

Errors

Rel. Comunands
Fxamphs

| Mg Wi L MI

SOpn

nn | et —  Pureentave of vetoeiy,
nn — 1.4501 w 100.

an —  Nane perceniagel
nn Missine: Freor C.

Oul ol range. Feor C.
Mun-lacrement. Roaunded ro nearest mnciement.

This ramundaml perghaces Hie velority on all axes hy o specilive factor The
on paraneicr represents the pereentage ol 1he nominal vabue all velocitns
will L veclmcedd 1 The cotginandd is elentical to the Speed Scallng puarsime
ter in the Geseral Sctop meng Using Ve S comaand will a¢lualky muodily
v Speeed Scaling percentade value,

NOTFE
The ainlions sffecied sre the oncs inftlated by PA and PR, [ssued in
mmediale mode or inshde A progrun.

NOTE
This command i usefu) ta redoce the ypeed of exceutlon of a complex
motion program for the purposc of abiscrving and troulilushooting it,

Nure.
{ —  Pararmeter aul af Junils.
YA —  Setvclngity

SDh2S fZeecuir all follua g avotions of 174 of Mie geroevamasd Leleeit,
2EX| fxeculy photeesin a2 i e redued peionity
SDI10e Jeeston L odogihies der aa i dvelkees,

- QD

FLIIBHF kAl 10N
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MMA006

SE — Start synchronized motion

Usage
Svnlax
Parmmeclens

Deseription

Relums

Errors
Rel. Commands

Examplc

B IMM @ reM Ml
SE
Neapye

Flus vodamnul starts execution of s sypchronrzed mioticn, Whon son: axes
are dedined as synchroaized by the nse of 3 commaml, They de it exe
Lute any mtivn comnstics nnbil SE i issuedd

Lisc this commumg to exccute <o dbbaded rsynchironicely unstivans on monlli-
|le axis, alsiealelinnsl oy lingsicaterpalaled pnaotiens, These ssimoltancous
mplti axes pations vencrate a steaighit hoee e the dedised comdmate system.

NOTE

When the anes syachroolzatioa fealere ks no longer necded, Wiminale it
by using the SY command and retwruing the axes 10 the default nan-syn-
clhintizell monle.

N,
n - Unauthorized cxocutien.
SY —  Axis sypchranization

25Y) 1 Define waes #2 as synchronized.
451 ¢ fletine pis & os synebronized

2PA12 - Neraxes B2 dostination
APATS At uxes # desturition

SE - Stat sinchranized mation an the o pves
BENI L (e Fine waiy 42y sronesyniiuenizerd.
QSN L Deine s 90 s stonsEgitepetized

R LRCIDLRI Ealicn — i3



MM4U06

SF — Set axis mechanical motion device

Lsape
Nytilan

Paramaeters
Desenplion

Range
Units
Drefaults

Description

Retums

Evrors

Kol Cammands

Examples

o M W IPoM (IR |

X Fnane/p, axSF e xxSE?

xa |iry| — ANi< nyr e
nn i | —  Axis nuapher.
name, —  Name of inechamcal device to st, with:

1= D or mlsabng. oingen b center (Conter of the ravel)
p =-1. Hume position an motor sitle (-End-ofUrave b
p = I: Heane position ow oppasite melor side ©Cne-of.
Travely

B — Read the actual imechanlcal glevice name

NOTE

/p Wakes effccl only wilh motion devices with switchable home positivn
{Mechwical Zora), such a Familics: MTM, I, EM, DEFAULT.

XX, nn - l1a 8.
XX, NN —  None,
AX Mi=swie: Evvor B.

Qut wf rariges Feror B8
Elpating praint - Erropr A

This comnand s¢t1 a new unit 2 an s, All controller copcrmed parame-
ters will be recaleulated teo adapt lor the new mechanical motion device,

It xxSknn {nn takes place of name), 1his romnmand copics al conliguratenn
peopenies (devuce e, device unlls, pacamserers.. ) al e axis fn
1he iaxls ¥xx.

NOTE

The SI' command must be uscd carcfully, All axis paramcicra are
roplaced by the new sperifled slage parameless.

M¥IT
This command musi be used when molor power I8 off, W0 avoid a dis-
placemienl al e time: of the dage modification.

NOTE
Afler use of the SF comtaamil, il iv necessary to execute 8 home search
roulinc on the axis with new paramcters,

Il the sign “?7 takes place of name, this command reports the mame ol 1he
ac tual mechanlcal motinn device installed In the controller.

A — tnknown message code.

i < Ineorrect axis umlber.

¥ —  Mechanecal family nane Incorreer.
MName

58 Cugey porinredery froen gxis 83 1o oxis 42

25FUTM 10GCCIHL ot 2SFUTMIOOCC LIELYD Sed UTMIOOCCTIL serechanica!) device pararmeters of axis K2 wilt

veltlered IOnte puosrtiese.
S Read mechanical dvevice ngme oW axes ¥,

INVITR RS Cusidratler redurss e neenw
Z5FUIMI00CCIHL- Sed STHIOCUIHL. rechanicnl tevice pareenticters of Gaxis B2 antn

fhenies gSITrne COrs LppMseTe (Rraeer iz,

QD

EDARLBIEnl I — R3L
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MM4006

SL — Set left travel limit

Usage
Nynlx

Paronmclers

Descniplion

Range

Inis

Delaulis

Deseription

Relumns

W IMM oy CIr

wxShanmn air xxSL7

xx |at| - Axis ntonher

nn [ilnal| —  Left fnegabve d softwirre travel N,

X% — lto§.

nn — 2147485647 x encixler rexpition W min. (hpme value
set hy ZH ar current position or destbnation {l in
mird K41 ))

? Iessrling nt Thes belv taovel Dot vilue.

X% —  None.

nn —  Defined molon vnits,

XX Missing: LCrror B.

Oul ¢l range tenr B
Floattng poine. Errer A,

nn Mizsing: Frror (.
ut ef ranges Lrernr C.

Thig conmnatid sledines the value lor the negative (le(t) solvware 1ravse Hheit.
It should be uset] 10 restrct trievel in the negative direction to protect the
neotlon device ut Ity 1ead. For inswance, if Iravebne jull range, a stage could
push iks load mlo an nhstacle, Ta prevent This. $he aser ¢an reduce the
slowed trovel by chisngling e solvwire trave] limil.

Siore 3 mnotnny device must be allowed wn Bk ies bonme pasition, td: home
switch andor zensar rpust be insple the travel limits. This auzans 1had hoth
posdtsve and negative tiavel lanes canint be set on the same side of the
Ly ||ositi:)|'| A qaere nhvinms resleiclion is thal The avgahive limik cannnt
be greater than the posstiec bt ITany of thesse pestrcticds iy reat rmet, thee
contraller will returmerior C

NOTFE
H the command is laucd for an axis in molion, the new limit should not
he wét Lnkice the carrent (ravel. IF the ialintu in progress could reach the
ocw desired software Nmit, the command is not acceptesl anl the coa-
troller returns crrvor I,

NOTE
Ae carcful when using this command, The contrafler docs not know the
rcal hardware Limiis of the mollon device or application. Always sel the
software Bmlis Inside [he Warcdware limlts (limdt ywitcles). In normal
uperation, a owtbon device should never hit a limid swlich,
11 yuu want (o change the suftware Ilmiils, pote st the vihees selected in
remaoty mode can't excecd the values sclecied in local mode {alrcady
avallable as & standurd parwneler of the stage).
If yau wanl 1o increaw these Hmibi:
¢ Dacare sbaut the hardware limits.
® Usc the loval mode. from the frood pancl.

If the 21gn "7 bakes place ol The nn vithae, the controller netnrns the valye
ol the negabve (el safbwiare traved linig lor 9xx axis,

NN P CA |0 P 1Y P S T3 K Pt




MM1006 SL — Set left travel limit «ont)

g

Evrors A - Unknown message cole
14— |eesrrect a¥is Nl e
I —  Parameter oun ol hinnts,
1) —  U'eauthorized everimtion

Rel Commamls (R Seard b lor heonn .
SR —  Sel right traved imi.
Exaanly
151,114 Sor aepadeny sintepres trogyd Jareed caf 4ok 0 0 =0 ) unis
ISL? ' Newtigr of fie tegetnde soltiesere oased Dot efaxes #l.
IS U The cnanodier feris thie vodae af W aenntase sofuaas emge) Jron?
NOTE

Always, the staga position musi be Inskde 1he inleryal sct by Uie suliwadre

—— ra—
e LU X (I TR B ] 1En W




MM4006

SM — Save program

1 1PGM s

This conmrmand saves all programs trormn BAM 0 nensvolatlle memary 1t
shonhl he used alter Creating wr piliting o prodriun bo assore Thal the pro-
gram Wil nar he lost wlnen tes coptroller i< posyetech af|

Lzoge 0 Ind
Symax  5M
Paranelers Noue.

[Mscrplion
Retnrms  None.
Frrars |

Rel. Communods €P —
FPr —
MI* —
QP
Example  JXX
arp
QP
aCcP
RN
&Y

Hhautherized comuprind s Progrsming mode,

Cuanule progran.

Ecitiom ol progran.
Fhowrloadd FEMROM oo RARE
Quit prodraunnode

Clear prograt A2 fam memony.
Axtizate progroen siokfe onif celer fullnmenyg conpriands us puagrgoe N}

f.oned CHNTING ProgTen s erncf apect -"nymm.-ng naiigles,

(esenpaite pressgrires: K3,

Comtrnlle r cunifivms compifasind of prrogian; -3 werle aes esmers.
Sepe g program From AN ir son axdqlile eeenioe,

-
312y ELRHILKL T — DY
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MM 4006 SN — Set axis displacement units
—
Lsage WINM LA CMrE
Syutax  xaSNname or oSN
Parmineters
Desariplinn xx | = Aais number.
name — e sf clisplacement unit s sed
* —  [e=ndd the bl dispraceneen o anit.
Rainge X% — LK
['nits X —_ MO
Defaulia xX kizsine. oo ls
Crat vt raage: FFrror 3
Fluating gtz Frror A
Nescvipdon This command set a nesw unil toan axis Al controller £am erming patane:
1ers whil B recals ulalwl e acapt Jor the naw unil.
Fhe seardard names ol units are (nklowing
¢ “Tranglion groges mos. i, Ing min, pin and e,
v Rotutinn grope Dy, Gr | [ad ik plée and T
ety IF Whe sham 2" 1akes place ol name. this cemmuned Teones e e of rhe
Aol b skl it the cnntreecllser.
Emorr A —  1likncwn message cnde
IV —  Incorrecy axis sonlheer,
r = Liniv e translational or Incorrect.
il —  Linit not votating or incorrect
Rel. Commanils  Neone
Examplc
ZSNom | Ser amirof evis 82 00 prn
2SN? | Reqd eren? of s 32,
25Nmn I Cunieretler returas axds X e

FLAIME LAl e — NG

NERL




MM1006

SO — Set 1/0 output byte

Usanptr

Senlax

Parameters
Peseriplion
Kange
Uniils
BT UE]

Uescription

Relums
Errars

Rel, Commands

Fxamplc 50224

N

& MR W "G A

SOnn

wn line) (RN ITI N TTHE 3

nn — B 255
nn - None,
nn Migsims: |

Chat el rangde. Frreor O

Floatlng pant:  Decamal waen beancisted.

This commarul se1s afl oulput bits of the 117 port The nn parameter is the
mask to be used an seling the O cuiput port. For cxample, it an ls 1410 whe
Prnlvitlent Biluiry mask is MR B0l whiichy anesinnds Vi 1k nulpat bhitx nuan-
et 3. 4 and 8 will % s¢1 and output bats number L2, 5. 6 andd 7 will e
clearsedd Certarenbes Tt 30 Ding e oumbiered frome 1 ag R

MNE
Remember thal having an open collectar configurallon, & ¢t bt Ineans &
condmeting transisur. Usag & pull-ap resivlor, a set outpul bit wil) mea-
aune a logkc low. thus makiog the oulput pott be The veverse logic Iype.

NOTE

For the hardware definition of the ;O port, plcase sce Appeadix,
Connector Pinous, GPIO Conneclor.

MNene.

T —  1rameter aut of lisnnks.
CB — Clcar 1O vutpues bits.
RO —  Fasincl [T veapant

SB —  se B putpot bats.

TG — Topple I/ output bits

Ser 150 outpu! purt Bils number &, 7T ard § amdt chear bis !, 24 o
awnil 3

114 FIENUR B2 — gy



MM4006 SP — Set trace sample rate
- ~
Usige WM RI'UM M
Syntax  SPon er ST
Marameters
Dexcription an (et —  Traee sgouple peericnl
Rangc no — M. Lo
? Ikeadding ol 1he trace samphe vace value.
Unlts ol —  HPraondds.
Dretuults (A7) Massi,  1L0U0,
Out wl range: hearcsl range it
Main bncreients  Bovmaden] Yo earesn ine remett
Deseription  This command sets the sample periord dor the trage lungliom Heler Do the
Irsve conteandg 1M fnr Ihe desenpllon on hiow 10 nse the trace modde,
NOFE
The sampling is done In increments of the serve toop cyck. Since the
scrvo cyele is nol cxactly 0,003 sec. use (he SP7 cammand to vead the
actual Irace sampe inlerval used.
The value rcturned wlth SP? vsually dilfers from the wpe presel in the
S comiand Decause il reflechs the real clock used for the timer. For
that reason, the sample period is reporteill wilh al teast 10 decinad
poinis,
Returus |1 the <izn "77 takes place o nan. this commuand rettrns e drinee samphke
rate vallle
Erors U —  Paramater out of limits
Rel. Commands T —  Set trace muorle.
Example
SPG.O02 1| Seftrace pertind 1o 2 ms
SP? 1 e ereleneed trneqs ot
NLONZOE ST 4478 I Cundroffer s el triress perindd.
2TMS00 | Sef truce: tiode for axés ¥2 and SO dade potaty
HRILL, WS | Merformm a modiove of (P pnitg oo eexis R2 aerd it for stop.
TT | Reod truce ok

QD

FIINGICA N 13NG



MMADOG

SQ — Set global sample rate

Usapge
Syntax

Famnicicrs
Deaedplion

Range

Luits
Defuulty

Hexcriplion

B INMM L ERERY B MIP

S)ne ar $40?

un | e —  Prave simmple periad,

net - 0A003 11+ 9

v —  Krathng nithe ghabal samphke rate valie,
nn — Xeconds.

DR Miasope D HIDG.

Ol oof 1 1.
Nen-me re e ne.

Neaeesl ranyge limlg.
Knunded to ncaresyincrement.

This cenmand se1s the sample preriod dor the plobal trace functien The
global 1rwe mncte is snllar o the trace nmxde but 1 samHes all foor axes
in Phee st Belér ta1hée plabl trace coprpnianel CA} dor the dlesicriptinon
L heowe (o pse the 2lebal trace mole,

NOTE

The sampling la donc In increments of the servo loop tycle. Slace the
qervi cycle i nal exacily G003 sec, nge the SO? conuoziml to eanl the
actual @aobal trace sample nierval used,

The value retumed wilh S0? may dilfer slightly troni the ane presel with

the $Qnn command becouse it icflects the reak cdock uscd for the Umer.
For (hat yeason, lhe sample period is reported with al least 10 decimal

Peviealy.

Returis 1l The sigu “2" lakes place of nn, 1his conanand seturas e global sainple
rate viloe
Fmors { —  BPurasuster vt ol limits.
Rel. Commands  GE —  Set glohal e mnde.
Examplc
SONAGZ ! N wicatend irisee pizrend s 2 s
Y - Nread acrual yichal (race period.

SO XL T IRLATN
250500 -
2PRULL BPRILD. WS

Confrofler p2furns actua! wobal frace period.
N oot rerey aneaedyy for gxiy A2 cenod 300 clecter jesinty
Perfivmm ¢ monon of 0.7 uniis on aas R2.end B35 enet Wit hae amye.

1 Head Wikl trace dala

S
FOHE 120 1200 =1

3133




MMA006

SR — Set right travel limit

{sage

Syntix

I'aramciers
Description

Range

Unils

Defaulis

Deseription

Returns

L IR LY! L B HE MR

XXSRup ar ax5R?

Xu |ant] — Axis mnuher

nn [fhun| 1ighiy (peosative ) splvwsre (ravel T,

xR - 1te8

ni — Max (homs: vakue sed by ZH or curtent position or dey
tinalion {if in motion)) 1o 2147483647 x rncoder reso-
Tuwtion.

T —  Reading vl ihe gight yravel it valug.

X1 — Naone

nn == Lt sucotdi e Wik,

XX Missitie. Error 1.

Ot of rane: Frror 1
Floating pomt: Error &

nn Missin: Errarg,
tlat af ranee: Firord .

This commind defines the value lor e positive cridht) Sollware travel
LimIt. 1 sherald b uged to vesivict travel In the positive dircction W pmtect
the tutjon chevice or its load For susmee, i braveling full range, o stage
could resh s load inte an abstacle T prevent 1his, 1he nser can resdinee
1he allirs @51 teavel by ¢ haogloy the soltware travel himi.

Since 4 modion device must be allawed to lind s home pokition. s honner
swhich aedling sensar must be Inside the travel Bmits. This means that lxah
pusitive apd vegative travel l[irpils cannal e et an 1thé Sqme side of The
home pasihion. & morce obvivus restriction 1s 1hat the negative linit cannot
e greater than the positive i, Il any of these reslrichions is aoa met, the
controller will ecturrn ereor C

NOTE
If the commnmucs s issued For an axis in adion, the avw limit should pot
be gct Inslde the cuvrent travel, Il the motion in progreas could reach the
new desirel xoRware Jhinkt, the conomand B oot accepled awud Ihe von
troller yelume error D,

NOTE
Re vareful when using Wiz ¢cpansand. The coniroller docs ool know the
rcal hardware limils of the motion device or applivalion, Always sel (he
saftware ltrolte Inslde the hardware Linits (limit switches), In normal
operation, i matlon device shaukd never bit a il switch.
If you wanl lo change the soffware llmita, noic that the valocs selected in
rvruwote mode can't exceed the values aclecied in local mods (alveady
avallable 86 & standard parameler ¢l the stage)-
If yvor wanl Ip indrease these limids:
© Do carc about the hardware limits,
& Tlw thr local modke, froms Ihe front pancl

If the sign "?7 wakes place ul e nn value, e contepllén retarps the vidue:
ol the positive {Tight) sodtware travel limit for #xx xiy

QYD

(M) N EFLSTITTI R O A K
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MM 4005 SR — Set right travel limit (cont)

=
Frrame A c=  Llohiswn pupssine cacle.
R —  Incnrrect axis number.
1" —  Peramewcr cut nd lunlta.
1Y = Unoutharized cresotson,
Rel Coranincls OR —  Seareh lur e
SL —  Set left teavel himat.
Exanple

ISRALA 1 Serprasamrns Seftiare trudsd feoved of saves B) res K04 a0ids
15R? Readig of e positinw voffecane rroed Jimat f s ¥
15R4T T I e caepvesTor redpras M ool oof thee papsiiime seaftorane deense s fienot

NOTE

Always, the stage posilion must be inside the interval s01 by the sofinare
Linbis.

QD -

RNenvport, HRE EREIM e s — A2




FFA006

85 — Set master-slave mode

\snge
Synlax
Parametars

Ixeseription

Rangr

Unlts

Delanlts

Dereription

Retuma

Errors

Rel. Commnawls

Exaiuple

| MM B PG 1M
xxSSap 1 1x8s?
XX (int] — Axss norber e defime
n [inr] . Axex noniber ol Hie mastér akls
p linr| —  Follnwing inuile theorstecalireal posinon,
? —  Kecad oumber ol the neisstor axis that this axis <sbwrl by
XX — Ik
n 1taR.
— Qur .
XX — Not.
n — N,
p = N
NX Missing. Error 3.
Dut of range: Lrror [L
Flevialhng perinl Frror A
) Missin. (b (defined ag tmasier ).
Oul of range: Erear {7
p Missimg  (h
Out ol range Urrord”,

This command sels the master-slove mode. This defines an numbered of
the naisbér akis that xx Aaumbeee] axis hedongs to. Wooas 2era ar aledault, e
xx axls 15 dehned as macster.

Il pois gero or default, e xx Axls must olTrw U Hhegretical position of is
master asis. Fp - 1Lt Followis the real postlon of 115 master.

NOTE
If the T comnmand la vsed in conjanction with tic &5 commmand and GR
vomiand. the alave axia cycle value inust be equal 4 The master axis
cycle vahse multiplied by 1he masterglave reduction mtio.

NOTLC
The slmve axis molar power husy be Wwrned on (M0 cotnmand) of turped
off T command) ouly ifp - |,

1§ thes yign “¥7 takes place of the an value, this command reports 1the nunbsr
nf the master axls that xx numbered axis slaved Lo GED: The axds is master).

A == LnKnowh message ¢ole
L — LIncorrect axls number.
¢  — Parawmeter out uf linnts
1) — Uaauthorlzed cxecutien
GR —  Set master-slave recduction ratio.
FF —  Set jeaximmg master slhave 10N0wing errar.
2550 . Ser s M2 e yhaa e af cecix A5
1
2557 | Read mastier axis pf qvis 82
FANY) I Coneealler tedls the nnsive of his axes.

FLEAA tamn

R N ]




MM4006 ST — Stop motion

Ussyir W INY mI'GM mnr

YT ET T )

Parimcters
Descrplum xXx |un| —  Axis neinher
Ran g XX -~ Dok
Unils XX — Non.
Defonlts XX Mssing: 0

vt ol range Frrar B
Fleenting puolat. Ertor A

Dewcription s command sHgys a modion i progresa on one or all axes. Il parineter
AN s et 1 e messing, mobinf on allaxes will be sloppesd 1 xx is o vail
uxis number. ouly motion on that agis will e stoped.

Arminen interrypred with this command will s1op using the proaramed
sweeterationiloceleraton lor cach axis, This Is the preferred moties termi-
nanun method.

NOTE

This command does nol lerminate o pragram, It only daps the mution in
progress and permils #xecoiban of the vesd of the command line or pro-

yram.

Retume  Nonc

Ervors A —  Unkiown measague ¢ole.
B —  liecorreot axas numiaer.
Rel. Commands AB —  Abwrt mimion
YMF — Mudur ok

Example 2044 Merve axon B2 o atwalife positiang i),
ST Shop ol e nxis 82

QD — —
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MM1006

SU — Set encaoder resolution

Hsgge

Syntax

Paraelvrs

Deseriplion

Range

Units

DeRuls

Descrption

Retnrn

Errors

Rel. Commamils

Fxamplc

o IMM

W PGM - M

xSlUnp ar wxSHT

-

XX
nn

X
un

XX

Jan |

—  AX5 nuimber

|l|4 al | — New value

—  Kearlintg ol ther encandr aesalinion saloe

— 18,
—  Pusitive value.

— Nune
= AXIS presel ynil.

Missing. Error R,

il of vange. Ervror B.

Missing Urror

(i al knge Errard’,

T cummand sets o npow valiee of axis encoder reselution ine the lullowing
NNl
The: controller must be e state MOTOR EEH

The: encoder type musgt b REAL ¢with 1he lictive encucder [or stepprr
ks (encowler lenp male) encoder reselution valuc is set all logether
wilh metor resoltion valiye SV cromuminrl})

I 1he mater bs ol lvpe SYEPPER, the: entered value must not be smaller
than the actual motor resolution value

In ol nther rages, the cammantd is mid execuied and the controller
rcturns crror cade 1

It the “27 sia dakes place ol oo parameter, the controlker retorns the actual
value ul encoder resolution

A
B
v
D
Sv

ME |
15L0.0012
15
5000052

Unknown messace code,
Incorrec! axis nmnher
Paramneler oul ol linits.
lnauthayized execullon.

Se strper motor resolution.

Set molors LFF

Serd e maraer peslues fowr eexis 97

Reques! thie gncoder pesofutien of axiy 87
Lomtrotler refurms cofue of axis W

QD
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MM1006 SV — Sct stepper motor resolution
_
Usage @ InIA W 't [ B
Svnlav  xxSVun or uxhy?
Paramcters
Deacrfption XX it — &S ninber,
on Cfoat —  New vl
Range AX 1tu k.
on ~—  Posithve value.
Dnits XY — None.
nn Axis preosvt nnll.
Delaulis AN Mig~ing: Enor g
1tat of range. Error 8.
nn Missmy: Error C
Tt od pange: Error ©
Doscrption  This comnzenied se18 1 0w valuz ol nudaor resolution i the Zellnwing cases:
*  he contvolber neast be o state MOOR TEE.
¢ Fhes reshisr tepos gt bhe $TEPNLR
e encarler lors not exisl cencorler long wode), this cnmmasd sens
Firndder resohiion valyue anrel snter resolation value wille the sune
Vil
v Hthe eneeder really exists (real encikder puidiel, Hue eptaered vilue must
not be bieder then the actual encoder resulution value.
* In all other cases. the command s not executed and the controlles
recliirns vrroe caale [
Returms 1 the 27 sign takes place of nn parametes. the controlber returns 1he actual
value o potor 1esolution.
Ervors A —  Unketnwi snesgages oade.
B — [|acorrect axis numbaer.
U —  Harameter aut af Tinils
B —  Unauthnsiied execalim.
Rel Commonds  SU —  Set enceder resolution
Example MF | Setinators OFF.
ISV? | Reguest the movor resolution of axis ¥{
IS txes | eartrafler polirrms (0ol F axis WP
ISVO.0008 | Set e sncw sirtae for s ¥1.
ISV? | Reguest the motor resotution of axis ¥1.
ISE0 NA28 | Comdrottor relurms raeng axdee of aves A5

QD
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MMA605 5Y — Axis synchronization

Uaye MM L B (0] Ml

Syniax - xxSYnn

"ammclers
Desc-riptvon xa |int) Axis titlaleer.
nn |int] — Syncehramizatium conle
Rande N —_ N,
an Ui L
1'nils XN — DNl
nn — D
Defaalis XX Miszine: Lrraor I3,

that ol rapees Liror 5
Floating point: Forior A

nn Mizsing. Fanor ¢
frut vl rige: Freor ¢,
"'I||;|!i-'|g gt Frrard’

Desedption  Flws command dednes i an axes shanld perforn: all sumsecnent melions as
nnlependen) ar syochronlzed moves Shen bwo or cre axes pe!’f-uul |
ssachromzed maotie, the ol travels o a stranght hoe oo tlee detined covor-
tHinoge system, This type af et s alsn peler red o as dinear lnleq)ul.ll [(WITR
If the on paramiler 18 set b 1, 1he spectied xx axis s delined as indepen-
dJenl, non-syrichronigeal oo s sen g L the axis is detinel as Syngliannrzel
amd Al matlon comunands tusing, 'A and PR will noet be cxecuted uahl e
AE command 15 receiverl.

Returmy  Reyge

Errors A — Uaknown message code.
1V —  lerorrect axis nmnabser
1" = Paramelgr oul ol imits,

Rel. Commands &FE — St synchronized metion.

Exwnple 25Y1 Sheftoe axey B2 0% gyncheonized
4571 Ihefene axis #1 a@s syachronizsod.

21PN S L T aads K2 o sefnalfpi.
AATY | Seraves # destidulion.
SE 1 Sant apnchronized motcR ¢n the SL0 aXes.
SY0 | fxdens xR 2 A8 newresyichroem e

1sYe Ihefine axes /4 as Rom-Syae e aed.

IMNILA] Ll 1O — 1Y REB L RNewwport,



MM1006

TB — Read error message

Llwage

Syntax

Pardmelers
Descripllnn
Ralge
Lnits
Defaulis

Description

Rehums

Etvors
Rel. Comprands

Examplc

W IMM B oM &M
TBaa
an |¢hy~’ — Freeen o ke Clvraeter, in S el
aa — fomn
aa — Nonc.
aa Missang Reacls envrevt error.
Oal of range  Conptrn'ler eelurns inessoge Dk grrse cide,
This conmand reads the crro code and the afseclated message. If the aa

pararneter w missing, the contraller reports s eaglong wrror. IT iy
valid error code. the contrudler returns the crrur message associated with
1thet cada. The errur cade 12 one ASCH character and the messace 18 the
dexcription ef 1he crror assnciated with it.

. NOTE
Yhen an crror is read using TB or TE, the cnor balfer is clearsdd. This
mcans that an enwvor can be rcad only once, with eithcr command. 1f TB s
used only for translaling an ervor cade by supplving the aa parameler,
W existing error n the buffer is not clearcd.

NOTE
The controlkr retume oniy the las error that bas ovoareed. I ipore (than
voc etvar hiaa occurred since the last veading. only the Iast one is report-
el any the rost are lost.

TRaabb

aa —  Frrow eode clewacler,

bbb —  Trror deseriptiom

S —  Commusieation time-out.
¥, —  fleal wrrier cacle.

TB | Reut! error iressige.

TPEI Nes eorreer o Criwepresleor refpmLs o s rer
HEAIZA Masene ecnas B Fre praSafoiet I20

TH ! Rend vrmr epessoge.

THHR Axis Nuonbwr et Lpmmect I Candrotfer retermis crmar codse el descnphives:

3L M1 = i m



MM4006 T — Read error line of program

Lisage W IV WV NI
Svnlpy 1D
Paramelers  MNinme.

Descriplion  This vl 1eadds (he line of 4 procram where the crrer is o an erear
uecurred i axecution. The erenr line- buller will Tre react alter thus aperati

Rolunie TDaaa

ass — |'roeriseerror e,
Emars N I 'romtbnateivistieeny Hhné-nmsk
Rel. Commands TB —  Reidd error miessaue
1t 12isinl mrens conle.

Exanmpl: 1P Prengrura #1.

I
I
I
|
AR 1 A envie gererenng ine,
|
|
_—
QP | Erdaf program.
1EX | Execote progrom B aa ooy qell avior
M | Reod progroae orrur finge

TOSOR Cietirealler redurirs 2rror Line.
TE - Read vorur messouge bufer.
TEE Ay (s tnet Deias B 1ar raf correct | Emor messags.

SR ALl =gy 1142 RienAoort.



MM-1008

TE — Read etrror code

Vwgper
Synlax

Iarmneters

Description

Retumr

ExTors
Rel- Cominandy

o IMM o PGM il
1%
Namne.

This command veads The crror cade ol the controller “Thie srror cods 1s one
ASUH characher shered in the error rediskor

NIYTT
When ab emrar it read asing IB ot TE, the error baffer it resel. This
mrans that an ¢rror can br reanl anly onve, wilh éithér command,

NOTE
The ¢vmr repuried it fhe Ll one that hay ocrormed. If more (hin ape
2rvor bas occurred since the last vreading, only the last one i3 reported
and Uie rest ane lost.

NOTE
For a complete lsting and dexcriplion of all errar rodes sec Appendix A,
Ervor Mcrsages,

TEaa
an —  I'reor cikle Chuspacter
S  — Commumcation Blme-put,

1B~ Read errar messade,

Example TE Read amos me sy,
TES Conrtralier redarny sa @avor
SFa201 Moy axes N3 1o pxovinnr 123
TE Read apvor mnessige,
TEH (eamprotior ruefuraes arror code 8 meaRing (eoowe axis imber
QD
1143 T TN T SRR TR




MM 4006 TF — Read filter parameters

Liaye  EIAN W I'GAA A

Swnlax  xxTF

Paramelers
Description xx o] AT ERE
Range XX — Ltiak.
Units Xy —_ N,
Defaulis X Mizswme Lreene 14

Oul &l ranee Lerime 4.
Floating pestnt  Erroe -y

Mescripilan Ulis cowmgmed veaels Tha PHD parameters and Vhe anasimuane icceptalie lol-
Juwing crror uf an a5 It s equivalent to sendinyg K2 KIT, KDT aml FE?.
witl the meeepicon teal the sefarn Colnes ah a slnglc Line.

NMOTE
The command reglg 1he value aetoally wsed in the scrvo loop, If the PID
paramelers are modified but the shigital filter hay not been updaled by
sending an UF, the command will siill rcad the old values.

Retwms  xxTF. xxKPnn,, xxKlnng, xxkKDnn,. xaFFnn,

XX — Axis number

M, —  raporbinenal @gain dactor.

on; —  Intedsal valn jactor.

on; —  Denvative ain [actor.

nngy —  Maxlmum acceptable following etror.
Emvors A —  Unknown neasage cinde.

B —  [lecorrect agis number.

5 —  Crrnmyriciafing Visne mal.

Rel, {ommands FE —  Sct imivaomuin lolkowang crror,
kD) — Sl derivitinve gain.
KI —  Selintegeal cain.

KPF — Sct proportronal gain.

Exasuple 2ZTF 1 Reard fitfter paranrerers (o eears #2
ZTE SRINT 2K 2RO, 2FEG.12 I connulter retums e following digital Filter peramelens fur axin 32,
Kpp= Q07 RI- I Kd - 000 B = 8052 s,

LAUFASII=l —nie % 3.144 RisAPOrE.




MM1006

TG — Toggle [/O outpat bits

Usaye

Syntix

I'urameters
escription

Range
Units

Defaulix

Descriplion

Returis

Errors

Kel. Commands

Example

M 1At ' B M

xx1Gan

1500 b1 auin e,
150 Bl mask.

yX Dte K,
nn — (111 255.

XX jint] -
nn |’int] —_—

Mone.
None.

kX —
AX —
X Missing:

Chat ol range. Eeror E
Itoaung prent: Levor &,

Missing: 255,

Out ul range: Lrror C.

Hiatiug pabar. Dectnal et Brancatesd

This eommand toggles one to all nutput bits af 1he 174 porl T xx is spece.
It hevween | and 8, 1he nn idask nst he wiksing gnrk then the selected
Lil will be inverted

IF XX IS missing ar s 1ol nh s hetween 1 gngd 235, the coitenller will
tugale all kits cerresponding to the mask. For example. if an 15 144, the
equivalent binary mask is JHETDHD which e rhar KO outpat Bils e
Ie 3, Aol & will b inverted {rememlper thixt 10 Lils are spnbered row |
to §).

ITxx i rpisging or <810 1 anch s not specified. Lhe controller topeles ail
N Iats. hes |s cqulvalent o sctting xx (o ¢ and Ao o 2556,

MNurne

A -
E -

Linkricwen messnge covle
Inerotreet RO ¢ harooel noonenduner

M —
RO

SB —
SO —

M¢)

Clear 1002 auplpuat< hits
Il RO aulpat

Set YO cut)rat its.
Sct S0 auipat byte.

Read all 8 bias vf the 120 varn poer.

CRO20Y

ThHdd |
NRE 1
ORO4D !

A\

Condretli refurns 209, wleckh consverted to birun rregns:
Gt Dir T MtE T et d bicd bl i)

! il f ! 0 0 9 !
Toewte fits muoiter §, 7 aril % of the 220 ety gaor.
Readd ol ¥ Dt of the 826 vagrar poet.

Conraiter retpeas 27 whuck converrad o binary ieeans;
Bif N S 7 et & e S o herd bers il hir!
i (r ! ! 49 A ! I

KA N X0 TR T AT [ T



- ’
MMA00% TH — Read theoretical position
r— -
Lsaye WINM | ERNE W EP
Synlax xx'N{
Parametars
Descriplon NK {eng] Avis number.
Ronpge X — K
Uity XX MNane
INFauly XX Missine. 1)
vul ol ranes: Error K.
Flesaling point: Errsr A
Deyerption  “This commaned reils the thearelical pesition and the instintaneons real
|m\'ilim| F the axis speecilior R s n|i~.’~1ing ar Serra 1, the canlepller relurns
the desised positron for all axes.
e command couled he sent al any time bot its primary use 1 while a
reeplivue 85 in Jarodreas.
Ihe command ¢ usedul In determimne the followine ervor of 2 mation
device Ly cimnpiaring thie heorerical peaslticon byt renl positepn.
Returns  xxXTHnn or xx, THam,, xx, THany, .., X THRny
XX, XX XXy 00y XA
—  Avusnumber
N, Ny, A7 -, My
—  Thearetlcal pussticn. iy precdellned unts.
Ervors A —  Unkpown nessige vrnde
I —  Wn¢orrect aRis aumber.
5 Conmumiitzon thne-oul.
Rel, Conmands TP — Mesd actngl posilion.

Example

AT STH 1 Ruread rea? oned 0eeTa iaf prasstione om aaxs 8.3
TP H 22 I Cuerreotier rerems reul positon 5022 for axis 43
ATIES AT I Controdier petems theare e prasiinn 53200 for gais A7,

COL A v - qam?

4146 Riswport.




MM4006 TM — Set trace mode

Usage WIVIM B roM m i

Synlax xxTHnn or xXIM?

Faramelers
Dessviption xx |l — s nuamle,

ro |ind| —  Number ol samples.

Range XX — ltoR
nn — Ut N¥ax.
7 flearling el 1o 0T valne

Units 3] — Nune.
no — None.
Nefaulis XX Viwsing Error 1

L ol range: brrdr B

Flealing puint: Error A,

nn Mhssing: Ermor C

o ¢l range Brror C
Flesning poinl:” Drecunal pint oneanal

Meseription This cormmand scts the trace nwode (or an axes. 1Tt brace made s actireated
Ly setling nn between | and 4050 1Ly controller will At recosd b oeeou-
nry e throretica] a7id the wctual position of Yy speciliod axis sfartivg witie
the exceution of every PA ar PR suatin connmaned. The nambxr of samples
stored is the ane specilled by on aad the aample intaival is the one set by
Ihe SP eommand, To rmad the eeciordind Erace ihata wse The 1T cinrnaral) To
disadble the trace medessue the TV ceunnmand with nn sct to 4.

NOTE
Once the lrace mode ts enabled, 1he controllicr will »record data every
thine a PA ar PK ronusand is senl for the sppcitficd axis. When 'I°1' s
bssued, only the lad set of data is edwmel.
To avoil unuevessary CI'1 pveriead, aher the desired neasoremcot &
completd, dirablre the imee modre by issuing Lthe command with a 0 Tue
tht on paramctcr,

Rcturms |1 the sign “77 takes place of nn. this commwnd rcturns the possible max
nurber of polnts in trace mode TM.

Errors A Linknown nessage code,
B —  lneuremet axis bumbet,
€ — Parameter cut of s,
Rel. Commands 8P —  Sctirace sample rate.
TT — Head trace data.
XN - Hrewd nummher af acguisibinns.
Exnuoplc

SPO, {02 Sef truce sample peviod (o 2 ms.
Zrvane Set Trace engude S eexis 02 oned SO0 elerger poings
2PRG.1, WS Forform o oviion of 6.0 amies v s 32 und watr for siop.
r Newnd Freaovs efeter

RNeWpOort. KEEH FREII &) Eal 10 — 03,02



MM4006

TP — Read actual position

Usage

Syalax

Parameters
Description
Rangr
Unbis
Defaulls

Desaripilon

Returns

boror

Rel. Commands

Example

N IMM @ CGM w AP

xx1P

xx [ing] — Axiknuenber.
XX — U1k

XX —  Nine,

Xk Missmng G

g ol ranee  Errar [t
Fliating pevint: Errnz A,

This conmand remls the actual possbosy, the Instiantancous teal posiion of
rnne oz sl matpn deviees, If tus akis spisciti€n xxoos missind or sel b b, M
controller returns the actaal position of gl axes IF xx s a number betwren
1 aml 4, the contioller ietusns the aciual posidlon of that axls.

xxTPnn o xx,IPnan, x»x:1Pnng, --., XX Fnn,,

XX,

nn,

E sy ==

XX ¥Xyy --oy XNy
— Aoos number,
nng, No-, ..., 0
Actual position, iw prodedined.

—  Lohnowit nessade colk.
—  Incorrecd axis number.
—  Connuuication tirme-out,

—  Read theoreheal roaition.

3Te, JTH Recrd rred condd theyretical pasition an axis 4}

3TP 3322 Cinrealier carums real position 5322 for sy #3.
GTH 3 327 Con'ruiler retarms treoreticol position 3 323 for s &3,

L § (TTLN L AN | Ca Ul 15 R

LR Renwvport.




MMADRS

TQ — Read global trace data

Unatger
Synlax

Parvameters
Du-sc rpLhon

Riampie
Lnlty

[Nefanlis

Deseription

Relums
xNTQ

xa Q1

Rel. Cpmmands

D

_JRAAN] WM LM

xx1Qnn

XX |im| —
on i) —

Nuerhe r af sanples to read.
il (pr missang) or |

XX — 0w number of samples =l Dy €0 copmnnarid

Jur]

Nine.
None.

nn i

aX -
nn —

XX Missing: 0.
Chut ol rnge: Lrrow &
Fleating pviat. Erenr A
nn Mssing: J
Out ef runge: Lrror €

s command reads the ohal ika e data storedd Inelehat ibaes modte. The
el trace rmode is enabed by (il comrand and delined by 343 and Go}
commands.

Il xx is & number dillecent than O anel i range. the controller retuens the
vibines te ahar sampale numbser. 10 s 6, The contratler retus all saoiples
stusenlin the glubil trace buller.

Wt - Shor misstod, the contrnller belurma the values of theorellead wl seal
pesitions stored in the glooal tracee buller 11 on = 1 the conbeolber ecbarng
the vabues of thearetical and real positions. and in ad<son, the values of
anialog Lerute stnred in 1the global brace buller at the mowent of theoretical
ind real pusitions aequisition

xxTQ, 1THun,, 1TPung, 2THun:, 2TPnn,, 3YHnn,;, 3TPnog, 4THAN,,
41¥Vpng

xxTQ. I'THun,, 1TPany, 2THans, 21Pous. 3THung, 3TPnog, ATHnay,
4?““& IR&“I\S. mnw. IIRAnn", 4Mnn|'_-

xx —  Sample namber.
NMy. NN, ARG, NNy

—  Thevretical position of axes 1, 2, 3 and 4 respectively.
nny, Mg, Nng, NN

—  Actual pasition i axes L 2,5 aind 4 roapectbrely.
0N NN NN, 0Ny 2

— Analoy values of Inputs 12, 38 ol 3 respectively.

NOTL
H xx is s21 10 ¢ In lhe TQ command, all samples are yetoymed {siarting
with number 1), each one 00 a sepacale lne.

—  Unknown message cixle.
—  Parameter out of limits
— Hnauthorized execution.
—  Communication time-oul.

Set glabal trace mode.
—  Reml @lobal swquisition nr.
—  Set glehal sample rate.

RZQ w0
I

5044 EPHOIMERILCD UMY




MM4006 TQ — Read global trace data (coat)

Examplv
Ny, 4R sed agndiend e senepdye et T Zans
CUMAR L e pdatws) Daa e wondie feor TARD dintes peadiss.
AVIILE WS o Medfunn noppadeann af 20D i oo s X qord seaet e stap
OTQ | Aadid piodra] g sognplye 48
OECH CRN L TR R TR R UYN RS NI CHL LTINS A0, 1Tl 0 T e
I (eanfradten retuens ghodwl Daacer dinta for sampie B4
OTQ 1 Rveases ghodeeed teuce soctippdes &0 cactfe codidot s regwarted
WA TR 2 FTPT AT 2TEN e, TP 3TNE N2 TS ) ARG, 1T T FRAN F 2RAT RAY TEAY
I Comtmallyr vetinms pladad trace ifehe for sasagie ¥

PINILE Caligdl . arnn 3




MM4006

TS — Read controller status

Usage
Syntax
Parameters
el Mlon

Rirhims

Exrrors

Recl. Commands

& MM L IR [ RN

™

Nrwn:,

ITis comnand reads the cantiodler stilus bvie,

TSep el o daxs controdler) o The yes (O to Bans controlber)
Gyl Contraller sialus {1 or 2 characiers)

FaicJo biv of the St Dy b repeesents i pAnticalar confraller paransher, as
deseriliee i the tellawine table:

: - . Kcaning for
-“‘lfl-l‘f-_. ' Fu m.llo.n for vy Kit LOW e Bit HIGH
& Axis # | matoy siale Stationary Inwnotion
| Axis Bd m?m IT st 'St.alinnaty Il anicatinn
! .:‘a:x is 93 lll-l‘lilll' st Stationary linnohinn
1 Axtis #4 muetan swale Statiunary lee motion
1 Voter power N LI
[ Nl usec Default —
i iR Lge - I-,}el.)ull
1 IEEF. SR} Inter ruption Statis
Ly RY cuinmand ) NP o OYES
- - Meaning for
‘f‘:ff_'m Funclion for ¢, Bt LOW B B HIGH
“h Axis 35 motur state Stanenary In motiwsn
| -\xi; HEs nllﬂdl'l‘-:':l.illt‘ '_. St lamn' -l.rl_-lnr)lillu-; )
2 Axls ¥4 nnitar SEae _Stationary It Mot
. Axis #8 motor state Stavonary  __In moton
9 Yotor power QN O
5 Nt used Detault -
6 Nut usedd . —_ Defaull
T {EEE SRQ Interruplion Stitus
_ (Sent by RQuummaml) - NO _YES
NOTE

If bit #7 is high afier xending 15 rommand, il Laggles low aulomatically,

The byle returned is in the f[orm of 3y 849711 character. Converting the ASCIH
code 1o binary will give (he swatus bits values.

NOTE.
Fur a complete AN 10 binary conversion lable see Appendix F.

A —  Unknown messape codc.
S — LCimmutiication vime-out.
MS — Read mator siatus.

TX —  Read controller sctvity.

TS | Read conleolier status bite.

ISE I Thar 2= 56 dwxes eondrotfer refams charucier . ae ASCIF chavructer 76,

covrinting 78 to tuneeey e et IO00 L ehjeR tnust be inferpretadd
reith the tehle abvyw

XD
Riwport.

PP .
3151 IR IR S — s




xXTS — Read axis extended status

MM44006
Usuge HIMM WG W MIF
Namtax  axI1S
Paramcters
Descenption N |inl Axis nuniheer.
Runge aX - D& it with 2 bnear axes)
Units AN - MNane
Defuulis AN mhscing T comueanl,
Iyt ol ripiarer Lerenar 12
Descrlption  This vompaandd yeads one a3 stadus e,
Remrny axINe e
e ANES exbencdod =R (2 cbudwe bers ),
Lach bnonf the status byte represcents a particadar axis paraeneter, as
alesepilua) o thae dolloveia talile
. iflcanlng for
Funetlon for ¢ ,
sk ¢ ! W LOW Bt IHGI
b Axis s cenee ol YES Ny
I N aritor puowier CHN CFE
2 Asis el YES Nt
3 ik s moving N Y1
B Axise i synctromizml NO YES
a Axis s roferenced to HOME YES N
fi Nol nsed - Default
i NeoL used Lelaull _-
I ' Mcaning for
Bt ¥ Function lor ¢
—_— . : _ Bt LOW Bit 1HGI
¢ . Followinu error NO YES _
] Axisis chefoolt LS YE3
2 Limiv swilch - 18 actlvated N YFES
3 Linit switch « is activated NG YES
A Mechamical zern is actival el N¢» _ YES
5 Axis 15 inbtinhized YES NO
& Nut wsed — Delaudt
7 Nol usex i Lhedaull _ -
NCIE
For i campliele ASCH to binary fonversion table sce Appendix F,
Errors 4 — Llnknown message corle.
B -~ Incorreet axie numbcer.
C "arsunecivr oul of Hinis.
Rel. Commamis TS —  Rearf contraller shatos.
TX — Rcact controller aclivity.
Fxample NN | Rewed axis #F sfeetus e,
11NC- I Comrpllerrelems Camd 7 elienréters

Cowrertime 1> bimary: e @0 the poafee (08 NN T OFFTTIE adicts inose

e interparceteed a0tls Dee Jotne adwnae

FRIVGIRIE s — 1t

32

RiaCHT.




MM1000

TT — Read trace data

13 8 Read fruee surnple /i

Casge 01N | I'GM IMIP
Synlax xr
Paramelers
Dencription XV 't == Samsple ruribey b reid.,
Range XY — O toynumber of sinplex <eq by 'I'M conmnsne .
Unita ENY — N
Defaulta XN Misming, 10
PRl ool pienees Eren
Floatice poonl: Lrror A
Dexerdption  Fhis rénmmamil reads 1he irace davg stonei o teace made, The frace mode
is evali el by TR camenand el delinesd Dy SI* el T commands
I xx i s nauvilwer hiffersnt Han 10 a0d In rauge. the controller returns the
valnes for that c.anlplr nunther [F xx is (L the eentroller relurns g0 samples
svaved 1n FNLIeY
Redome  xx[7, LI, I'"nn,
XX —  Sawle twcnber.
any, —  Thewrehical gresibion.
nm; — Sl peositen,
NOTE
I oxx was #2810 @ in the T comnmannd, @1 sampbes are returmed (sbaring
with numbcr 1}, cach onc on a sepaonte ling,
Ermors A  —  Llinkeowasy message code.
i Paraoeter nnl af Yiils
I} — Unauthorized exccution.
S — Commumcation limc-out.
Kel. Comuuudy  SI' —  Sev trace saople rate.
I'™M — Sed trace mode.
XN — Read nember of acguesitions
Examplc
SN2 | et rmuce period lo & ms
YTMAN) | Ser rrace mvode foraeais B2 arrd SN eeeter guoenats.
2PRU.1.WS | Perfomt o motiun of 9.1 wnts on wees ¥2 und wait for stap.
|

W TH? 02, 1PN

(ranatsndtey venurets Jow traes gy B9 Macoreinal pwasitawe #0822 arted
reud position 1.007 unifs

1153 FI8 HOLSE Eamien — 113024



MMA006

TX — Read controller activity

LxAge
Symtax
I"nrargelers

Descrption

Retums
Ervors
Rel. Commmands

Exaoiple

QYD

[ WRYRY BN | NAIN
™
Nune,

This eormpl veacis Hue s omtellen as Dy segisien, Yeah bat of the stalne:
hvte rearese (1 o paetivnlor yasesimetes oealeserilaal in the tollowing tasle,

g , Muaning for
BRIt & Tunction _BitLOW B i ng'l

G reatam s pmne NeE VIs
- | Carmuernl fne js axecaline __.I\'“ YES

! Ml por nesle i liva INCH YE=

i e e de live: . NG . VIS

| Traguectery is cars nting N YES

3 Moot 1] Twelanit -

I Mol sl —_— elaull

T Nu:t nsusl Default —

Towe byt retarneeed as in the formy oF an ASCI character Converling the ASCH
codde L Do s dives thee stabus b values,

NCYIE
lor a complete ASCIH to binury converskon wable sec Appendix F.

TXaa,
3x — SN eharacter repnedenting the statns hyte.

A — Unknown mossage cudde.
S —  Commumcation time pit.

MS — Read motursialus.
TS — Read controller status.
™ Keend vaereolior acfinty Fegtsles
T {ennoller vetems cherieter £or ASCH clwracter 74 condoriing Fm

tuteury e gar GF0D M wiich khas the followiny seanen contrinier
I8 in rerncle npexle eenied o evecaling @ commend fine

RNewport, s

3.3 Nieaport.



MM 4006

TX1 — Read controller extended status

VUsage
Svplax

Paranueters

Dess ription

Retrs

M M HINM m e
X1
MNene

Thas comsmand reports controlles s dynaone states. As ahas contrelier o
|'Il:‘l‘l"lll ramcnreeily @ lesl wl Liasks, it is wseful 1o Lizve one commmnet 1hat
gtives Al the infoomation 4m what tiw controlley 1s daine. Thes reduce the
1affle on the communcating dolberwise Yon vien use several comneoids
T3, WS o et e sinme infareeation) and simplities the develepment of e
Wser's sultware,

TX W, Waiy8alt, B Cal dy
wiwa — Unnteolliee's task shabns 12 charkeiees)

Aaydy — Axls /L (2 chiricters).
by — Axis &2 (Y characters)
Ccs — AXis A3 2 charaeiers
did, — Axis w4 {2 claralurs).
S Meaning for
Bit # Frmction lnrwl I LAV R 3810 HIGH
00 Comtraller ower T DN 0NF
] Zxecutn o command liae N¢) VES
4 L SXSCUbINg i program MY VS
3 Executing w X-¥ trajectory NO YF=
4 Nint uael Dl —
] Reduced conmmucicatign Nt YIS
] Notused T Dedauh
v N nsedl Delanh -
. . R Meaclug far
R ¥ Fonglion for wy Bit LOW R Bit HIGI
" Manual jus N YES
| Manual o willk [uystivk NO YES
2 loysilek 1s pregenl NG YES
Ki Searching inr HOMF. NC YES
q Display [daslresh Fuably Dlsable
5 Local/Remme maode _Local Rcinote
L Mot wsed i - Dretauly
7 S ased M4 Taul — _
REDUCED COMMUNICATION

This Indicates that the controller is doing somc tasks {¢.g.: jog from local
mxde) thal allows only reporiing or safety extemal commands 1o be cxe-
«uinsl.

QYD

SI83 rran . Rieaaport.




MM1006

TX1 — Read controller extended status cont)

- “_
|
»
4
|
R
I

Bl ¥

Dl o T N =

—-

- Meming for
Tmuction Tpra, by ¢4, Bit LOW gfﬁ! HIGH
_AKis s connected o NES T TN
Aovis Vator Pasaer LN 1FIl-
Axiz hille YF= Ay
AXIS s ey ing NGO YIS
AXIS e reament nucion NI vES
Fullowing ernsr N NES
Neair nsa <l _— [ 3elanglt
Notund I etault
. Muaniog lor
B l’.“"t"bﬂll Fr 4z e (h' ~ Bll U)“' . ¥ ':;I Hl(_iH
Aoas Is relerenced w HOME YES hG
[t swatchs - 15 :I{'Ii:'.'-lll‘ll NCE \"F\-
Laniil swatch o Iy octivated . NU YFS
Constant speed phase i N YES
Axis is synchromized N{} YFS
Nt sl elanll -
Ninoeesenl — Netand
Nin usenld Delault —_

NOTE

For a comphete ASCIH W biary canversion talile se¢ Appeudix I

FErrors A
s

Hel. Commaids TS
™

Fxomple  TXI)

Llnknnoswny nerssage cucle.
Communicatien 11me-aut,

Read cunlroller slatns.
Real conlrller activily.

Read cortrolier extended sl
Fonieler reiims elue.

QYD

Riewpott, oz

_— XD




MM1006

UF — Update servo filter

| I'GH B M

— AXIS AL ber.
— 1R,

—  Nuue.

Missing: 0.

Out ol rauge Lrror 18,

Flaastig puint. Errnr A

This command makes active the latest PID paraneters entened Any mew

valtle fur Kp, Kb K@t 1he maxbnin fullowlag ecror are not being nsed in
1l PIN Innp ralenkitiop unldl the THE comniangd i§ receiveld This assiires
thav 1he parameters ave loaded simaltaneocusly and without problems.

IF bl axls spechlicy xx is mbssbog er set te 6, the controller updates the il
wers tor all axes I xx is o nyraber hébwern T and 4, the controllér upwlates
only the filter for the specibed axis.

Usipe Il IMM
Nynbax axUF
Paramelers
Neserrptiom Y it
Kange 11}
Inhs xXh
Iclaulis XX
Nescriplion
Relurns BNuune.
Ervors & —
| § S
Rcl. Commoands }E —
0 —
KI —
Kr —
Example
3KPOOS -
JRLKHOT
JLF

Unkrown inessage codle
Incorrect axes rismbwer.

Sat maximum fellowing error.,
et derivativae gain,

L1 inneral vain faetur,

el praputional gain.

Ser propornnacl gom factar af «xis A7 (a A0S
Kot dervotiow gein faelor ot Ul 43 o (05
Lipederre serma foop of web 32 20l (e new paranetess.

257 BIA MO S A RPN — 1131



- -
MMA006 UH — Wait for 1/0 high
e T——
Usnpe IR RY L BECEAN | NP
Svntan An(IH
Parmamelers
Dess:ripibon kx |mi) — oot num e
Range Xh — MNtod.
Huils XN Nare.
Defaults X Missine. 4
Cul of ranes: Exron E.
Flontng point: Frror A.
Deseridlan  Uhis comnand canses s prageaen o wait until a selected [ iput b
becomes bnghe. (4 is level, oot celge seositiee. which means Whal al U tiose
ol wvaluation, W the spectlied 7O hit xx is Dieh alrcady. the program will
conlinne execiHing
JEthe bit sprevifler X5 is mlssiteg v sel e UL the prodcan wall watl fox all s
10 be lingh
NOTE
The roanmuind can e plan:d vn a line by itee Il or With othes commands.
It placed on a linc with clher commands, They wilk be executed wilh &
mindnal delay salier Use 1K) Bk gones high.
Retorns  Nrawe.
Frears A —  Unknuwn messige cule,
E  — eorrect 170 clunoel nmnber.
) — Commani authorized onty 1n Progranune mode.
l. —  Commandgl ol sl 1he l)rginning 1w line.

Rel Conimands

Example

LL —  Whaitdor 1O low.

TUH. SPALZS + W acieiie Bir U7 0f Mg 1200 sagaet gnned fresc ienes Riehl aond ten neoe

a5 X der pvayiricne 12 1 ariis acred c one it (e rest oof the proteane

B D T R T R

3038 Riesnport.




MM4006

UL — Wait for [/O low

Lsage

Syntax

Paraneters
Leserdpilon
Range
Units
Defunl(s

Descriptlon

Relums

Ervors

Rel. Commands

Exnmple

PoIMM PO .. MIP
xxUL

Xk |wli — Lerlat numhbs
XX — {rad,

X1 —_ X

XK Missiny:

Cut of range: Frra- E.
Floatng point rene &

This cnmmand causes o progrum toowait until 3 selected 1O Input bit
beocomes low, 110 leve”, nat tzlgo: sensitive WhICh smeans H:al al the time ot
evaluavon. IT the speciel 1O bt xx is low already, the program will cox-
linue execuling.

If the kit specilier xx is missmg nr set o 1l the pragriom will want fur all bits
0 he low.

NOTE

The command cen be placed on a line by isclf or with other commands.,
If placed an a line wiih athee commands, the advantage ks That they will
be cxecuted with 2 minimal delay after e 170 DI goey low,

N,

A —  Ihkuown messace code,

£ — locorreet VCGchaonel nunmber.

J —  Curmnand antlairicoecl ody in ngr aing vicke.
. — <Command nat al the beznmng oi a line.

UH —  Waitior 1) hagh.

UL, IMAYLI | Wt redialr OiF N7 of the 170) inper? peort BCcomes {ean amd ther oy

avis 43 & posivion 12.3 units uitd condinue the rest of the prewran.

3154 LIN MR 1 11D — 10N




MM4006 VA — Set velocity
lkagr W IMM PG | ML
Syntax  xsVAnn or axVA?
I'arametens
INseriplion xx |inf] Axis il xer.
an [float| —  Vetuaty valie.
Rangc XX — Tk,
ni - 10¢ 1 dthe pragramedl valoe in SETLP maoxle
? —  Readmg ul the velie ity value
Unts XX — RNune
1] —  I'resct unjls in SETUTF angletseciedd.
Defaukls XX Missing: Error B
1t i3l range Frror 3
Flinating pont. Error A
nn Missiag: Error (.
1hat vd range: Frroe {7
Desordption This commaond scts che velocty vabhue {or an axis. 15 ¢xecatinom s imrnerli.
ale, mesning thit the velacity 1s changued when 1the command s processed.
cven while ination 15 in progress.
NOTE
Avald changing the velocity during the a¢celerallon or deceleration perd-
oils. For betier predictable results, change velocity only when the axls 8
ool cioviag ar when il & moving wilh a conslant speedd.
Rctums I[the sign “7" takes place uf an, this commaml rcturns the veloaity value.
Frrors & —  LInknown neessage cude
B — Incierect axis numhbey
C — Parameter aut of hmits.
Rel. Commandr  AC =  Selaeceleralion.
PA — Muve tu absolute position.
PR — Mave to rclative position
Example 2VA? | Ruvad desired veloc iy of axis 2.
2VAlQ I Controller retums a oetocity vahiee of J pnitsssee
PPALS | Howe (v absulutis puositve 1%
VTS0 | Wenr for 30 ms.
VAL 1 Seranas A2 velowity o urniisSsec
VAT | Ked weloneity of axas 32
2¥AY I {antmdier retems a elacity talpe of 4 ynirsssec,

FEmrLancs = ey

3160




MM 1006

VB — Set base velocity (Stepper motor only)

Lage
Syntiax

I'avamcters

I)c'm'riplinn

Range

Lnila

Defaulis

INSnplinm

Returns

Errors

Rel. Commands

W (RN

xxYHun

xx ot

nu (loat’

AX
nm

XX
nn

XX

| ARNA m e

A nnlser
Velucaty value.

— Lk

— O Vavimum ool speed defined by the VA coun

mand.

— Nure,

cee Dreset itk i SETUF smanlesecoml.

Migaing Firenr B

Lhe nl v, bror
Floatlrg pesint: Ernaor A

flissing Urrar?’

That il rangde: borror s,

Flus comnisiiel sers fhae Starkitop Yelacily i siepping nuneys only. The
kel sturt: stop velucay must be less than or egenal 15 1he velugily set
witl Ehie &5 sommunnaniel.

NOTE

‘This commond is avilioble only for stepper motors,

Fxample 2¥YRI0 |

LIk nown mes<oue vidle
[ncorrect axs nomber.
Faraimcter out o lisnits.

Move 1o absolute position.
Maove (o relative positiun.
Set velaclly.

Set Martsston velactty FOr axisal (e 1t pnitsssee

RIS

LI =0 D1 — 1 i



MM

VE — Read controller version

lxage

Syntas

Puramcicrs

Duesniplivn

N IMN | B eS | N
¥l
Nl

This conumgpe ] reaebs thie cosptraller visals Lad veeslon.,

NOVIE,
When asking for lechnleas) suppori with the molion conirol sysicm or
when reporting o problem, having the contenfler type aml version
cnablea us to help you fix the poblewm (ast. Use this command (o deler-
mine the coptrolfer type and in pardicular, (he lmware verskn.

Helurns  VE MM30O5 Coatraller Yorslon xx.yyvy
KX.FVY Versmm ancd refease inimlbwer.,
Fvors 5§ —  Communication lc-out.
Rel. Canunands  None.

Fxample

YE | Jeeedd comtrodter nusded qent 15 exion

Ll WM Certrdler Yersron 707 I Crarrralior redurses e MMAOOG sersicar

QD

FOLINE-Lied: - fam

L MRd=svnort.




MM4U06

VS — Define the vector acceleration on trajectory

L
Sviman

Pacamelers

(trajectory acceleration)
L BRI P

YSon nr ¥§?

WM

Description nn |diublée) = Dessoenl rzaperborey s elerarien
Range nn — =D : Max Trap-ctary Acceleration (MTA).
LCnits nn —  LUnit~oseg®,
Drfanliy nn Missiny MTS
Oul of catide Lrrin &

Descripion  This cormrmmand defines he vector acceleraling on injectary Ll by ¢on-
trnlber uses Tu slad and swp execullon of the brapctmy. In associatisn
witly the trgjecinry vr_-lucit:l. this wall deline 1he an-iessary lirwe 1 seach The
rajectury weludity.,

NOTY.

The controllcy calculetes antomatically MTA for the trajectory 10 cxccote
(set of 1rajevivory elements entered before this comnnianl) vne tine this
commantl i3 entered and limlts the vector acceleralion o MTA il the
parameter «nlerzd v greater than MTA, It Is then advised o veaul MTA
just brefore this rominand with help of the commaml XUI xod o read
asalgned wrajectory acceleratlon after this command with help of the
camtmand ¥S? or X1
m (av1. MTA 15 detined as the mintmum value of maximum allowed X
e clgnr:(l axis ndd ¥ assismed axis acceleratinons.

Reterns  IM1he sign *7" akes place of the no value, this command rcports the aictual
trajectory acceleratlon value.

Frmore ¢ —  Hararcter out of limils
) —  Commuinleallon bine-aut.
Rel. Commands VYV —  Defiwe the vector velocity nn lrapsctory (trijectary velocity ).

XU —  Telb thie vector areeletatlan an trajictney {irajpctory acceleration}.

Example XUl | FRead MTA

AUIP.0 I Lowtrplier 1oils 884
VS8 | Dwfine § urutsssec’ us Taupe fory aoceleralion.
XU | Read trafeclory acreleratiun,
ALAD | {rwitnnfer ivfls u.“fgpu'd trigfeclinny acevleration

33

L mesEn i — fuace



MM4006

VU — Set maximum velocity

JETR
Svntax

Paramelcrs
Description

Kange

Units

Defaulia

Descriplion

Relnms

Errors

Rul. Commands

Example 2vU20

B Rt mPCM MIE

xx¥Ann

Xy i) Axia mumlhie:

N EI —  Naxistimn veloc ity value.

AK — lted,

no — 107w the scallog speed vidue in SETLP mode.
XN Neang.

" —  I'resel unls 1a SETUP miodeisccuwad.

xR Missmg. Freor b

Oul of yange: Evror B
Floating point: Ersor A

nn Mizsing: Frror ¢
Oul of range:  Fryor (.

This command scts the madmum velecy valae for an axis (sce Vhe
“Maxwun Specd” i the Secllon “Leca) Mode” of this wsers manaly. This

is the inaximueg walue that the VA command ran net excesl

If the saun "2?% 1akes place of nn. ks conimand reports the aelual maxinonmn

velis ity pl sixis ¥xx

A — Unknown messave codc.
IV — Incarrcct axis monher

o e Parisrieter omt of lineel s,

P — Unauthorized cxecution.

YA Set velycity.
YW —  Senscallng velovity.

Newr oo W2 eeaawerguerr pefeeite o 290 mepiles s

INIE Rl Iy

L1

QD




MME0DG VV — Define the vector velocity on trajectory

Usage
Syutax

Faramelers
Description
Range
Units

Defanlts

Desedption

Helums

Errors

Rel. Commuaimls

Exawmple

(trajectory velocity)
| BIAN] | I'GW | M

V¥ or V¥7

no Cdoubke]  —  Dueswed trafed tony velovity,

nn — =Gt Max Trajectory Yelochy iMTY).
nn -+ Unitsrsaec,

ny Misginge: ATV

vt of o Ereon {7

This commmncd gdetings the vectar velocity up Lrijestory thnt Uie controller
uses 16 start axl stop execution o the wajectory. In associatlon with the
trapectury seciloration Hiws will defione thae recessary Mg 6 reanh the tra
jcctory velocity.

NOTE

The controller calculates automatically MTY for the rgjeclory 10 exccute
(el of Irajectory clemrents enlered before Ihis coonmand) ene dme this
cammand iy enlered ang Emils the (gectory velocity to M1V i the para.
mcler onlered is greater than MTVY. [€ s then advised to read MTY just
belore thia commaond with hetp of the cammand XY 1 and to read
A gned trajeciory vefaclly after this commang| with help A the ¢oun-
mand YV7? or XV,

lo Zact, MTV i5 dedinctl as the minimom value of minimeim valuc of matimum
ilowed X asslaned g and Y asslened axis velocltics and of mininuen
valwe o all trajectony are clements magimum dlliwed contouring velogities,
thitt are calculated as square of product of maximum allowed trajoctory
acevle rativn ETA) walh are element contounng radius Iv{MTA * Radlus)).

urpre

H e sign “77 Lakes place ol the oo value 1his ¢ommaml reprrts Ehe iawlusd
trajcctlory veleity walue,

. —  Paramoetey out of lalts.
5 — (Communication timeout.

VS = UDello the vector acceleralon i frajectory rajecinry acceleralon)
Xy —  Trllvhe vectnr velochy on trajectory (trajectory velocity).

VL Y K MV

K20 i Conrtinlier tells 8TV

WS D (Rdipe S pnetsSsec as trajactony welacity.
N Newd Srufechory oclocly

AVSH i Cantroliee tells feapactary eefociy.

LG EIHAR =D g




MM4006

VW — Set scaling velocity

Laage WIMAM LB RY) onp
Synlax  xxV¥Wan
Parameter
Deserdplion xx [ml] — Wik pumher
nn | liceat) —  ANeabns velocity valoe
Range nx 1l B
nn — 1D
Llails XX —- None
nn —  IProsael undes ia SETH inodedsecond.
Dufaulls XX Missiong:  Lrror B
Out of 1anee: Evvor B
Fraaticwe psosnit: Erresr A,
nn Missing Exror
{hat el ramwie. Farot (C
Descviption This commanl sets the scaling velocity value For an axis {sre the "Scabng
Spesd” mthe Section “Locat Made” of this wsec's inatiual ). That s the maxi-
v waloe 1hat the VU Eannmyana] ean wol exceeed
Retums || the sign *77 takes place of nn. this command reporls the actual scabing
velovity of axis #xX.
Errars A Unknown messiee code,
It —  lwcorrect axgis wnber
C —  [%irametsr ont o linits.
N —  Unaothurnzod cxecubion.
Rel, Commandes VA = St velwity.
YU —  Set madmum velocity.
Exanmple 2V 24 Ser axey B2 scadme velecity o 2N s sec

— QD

LTS Snlidin — )3




MM4006

WA — Wait

Llsasgger
Syninx

Paranelicre
Description
Range
Unite
Defaulty

Deseription

Relwma

Errora

Rel Commands
Example

SUL. WASHDO 2PA2 4

A i WM MY
WAnn

nn || —  Wall tha (delay).
pn — Otu 107474 LB24,
nn —  Milhsecanids.

XX Missing:

L ol pange
Flasting pout Decimal part bruncated.,

Thig s causes the contraller 1o pause lor o gpwecitien amomn ol
bme. This means that He controller wilk wat nn nulbseconds befare oxe-
culking the next samnasl

NOTE
Even Ibough this command ¢an be ¢reculed in imomeilfale moidle, ils real
value |3 as a flow conirel instructhon inslde programs.

NOTE

‘This commamd ks identicad (o WT, Bolh cxist only for program compati-
bility reasons wilh other conlvollers.

Ncne.
Mene

WI' — YWt

Wt fear L700 nput B2 3e fes gu fows aehst aer golalitiones 200 s ool
Fhewe wacnce aviz 2 m prasateng 2.0 progs

30y EIRVIH Famn—cy g




MM4006

WE — End While loop

Lisage
Svanlax
Parimclers

Deseriplion

Returns
Lvrors

Rel. Cammamudy

Example

IR [ IR RS CMip
wE
e,

Fhis corpmpepal feemimtes o AL Inae iiihated by any ol the W WL
WL WY connomained -

Fp b [ W hle foesps can bee nes<ted. but 1hey must Eolliny The genarab rale
clhmwltiols Toogps: last ane opencd g ehe Less ene closed.

NOTE
1o be avcepted, WE musl be placed an a dlHerent line than WG, YH. WL

nr WY, o iinprove prvgrim clarity, it v recammensied o plave 1he WE
on a scparale linc.

NOTL
All YWhlle laop commands (WG, W, Wi and WY) inusd he lenninatedd
with a2 WF cammang|.

Neww,
1 - Command authorized oaly i Mvograrig mode.

Wi —  While varighle grealer than volie
YWH— While 15O nputas cyual.

Wi —  While variable is less.

WY —  While variable is dyllerent

WS | fniiulize surioble 42 10 @,

ZAVIC 2YAL | Cpen fimst awekilfe foop: while variadie 82 i differend than Fi3 oeled 1t

Leriabie #2

SWE, SPRE2, WS ¢ tpen secgad while foop wiile (20 input Bir 45 s gl meaee iy 83

ircremental T2 units and averr for srop
WE | tmd second roliele loap
WE | fered Fernt wleide fesap.

QYD

FOIMAICn A = nan

1168 Rienvpatt.




MMAO06

WF — Wait [or function key

tisage

Synkax

Paramtturs
Description
e
Lnits
Nefaults

Description

T 1IMM W I'GM - M
xxWF

xx Cint) — ariable nunmbcer.
XX — T he 100D [‘mu-grr‘::- aml 10) 10 120 (fl.:;at.\l,
XX —  Maone

XX mMiasing: e
1t ul range: Frrori),
FInating pudng: Frror A

This command inicrrupty the execution wf a prodranm and waits lar user
it When the command bs execiuted The controller displays the function
key Librels assigned with FIY and wants [or & valid lunclion key tu be
pressed. A valwl flunctlon key 1s one 1hat has been labeled previnesly. Whe e
aovalinh funcrion kew is pressed, the cantroller beeps shorlly e ackitowl-
salge thae entey. places the ASCH code oof Lhe Xev 0z the speadied xx vatiable
and continucs Prosias eies utncn,

Ky ANCH Yarlable
presacd cude value
1 M iLel) A 4
2 - It oo
RO l" 7
Ry D b
Returis N
Errors A& —  Unknown message codde.
J —  Command authorlzed only an Progeamilng manle.
1 —  Vanable number ot ol range.
Rel. Commwaoda FB —  Label funclion kuey.
FC — Clear turction ke line.
M —  Digplay fonctien keys
Example 3XX | {legr progrem a3 fran memery, ifunt
SEF | Aetisore pragrsn mrode eod eneer foffeatng epiarkangd$ ag pgralh
#3.
E[DECNESIE Defing cashuer: Teeteed for fur Joon bey B e STOP

QD

TWF Display e custon: fuacrant fucy lubdis ) (STOP), wait for a vaiid
Tunckcer Koy ty e povessed ened pepd 98 ASCI code im axrralale 87

BC 1 Qlea fanrcticn: ke y ehaplay teoe

RSO,

Ag.lan RIS — s
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MMA006 WG — While variable is greater
Usapgre NIk W I'GM VP
Syalax  axWWGun
Pasuiivrs
Nescripilon X Tt — vanable nemler,
nn oot e Sennparisun vilue
Runye XX F1o T00 Civregers) andd THE e 120 0 1hoatsy
B 32767 10 32767,
Lalte XN — Nune,
no — N
Infaults XN Missing  Eregr Q.
O of angs. Ereor O
Floaling peant: Erver &
nn Mizswmizn €
Out ol raner Freror C.

Dexcription  This cormmand <tarts a WHILE ey bivsedd o wariable's value, Winle the
gelpcted vanable XX 18 gresnet 1had 1 e valee. all follnwing conimands
up ter hie cerrespnckng W e execaed e lonpis repealed wtil The
1esh beconmes lalse. At thial pol. program oxecutn continues with the
finae imrnesFianely inllawing he WE commpnel.

Returns  MNuone
Evvors A IRy nePSSi e ciwde,
¢ —  Parameter onb o limats.,
A —  Carnmapel anthortzen only in !'rugraminl( k.
L - Commanl not at The Begitting ol a line.
€1 — Varable number oul of range.
Rel. Comunands WE =  End While laup.
WH—  While 1O mput s cqual.
YL —  While vianable is less
WY —  While variableis ¢ifferenl.
Examphe SYSUP 1 Initiodize pemraine AS fea )
SWGIS | Wit wenndNe 8308 graealers hen 18 Aspret tlext Cnrnnends
PR 205 1 MHoew s B facremental 1.8 unrits arid weart for siop,
SYAL | Nulract ¥ frmanr varmedie A5,
WE | Fnet wetnd Fenap

FHNIR Il TN

KA Ricwport.




MM4006

WH — While 1/O input is equal

Urage
Synlax

I"ammeters

Dexcription

Runge

Lailx

Delaults

Dexcriplion

Returns

Freers

Rel. Commands

I tIMM BRSO MR
xx¥Wllnn
xx jint] — A iput bt rpqinlwer
un | lar) == LA Finpul IEv or byle slate.
ax — 1B
nn — Otu lurGto 255,
wX —  Nome,
un N
XX Missing: LCrrne 1

Out of vance. Crror E.

Nuating puint: Crroe A,

nn Missaing: ¢

Out af range. | lor g hir. evven © tor abyie.,
This command starts a WHILE ooy based on the statc <f an KO input bit or

bute While the state of the selected KO nput hit xx Is equal to nn, all Tl
Toowing conmmgmls np o e correspundmy AWE are execmsd The lonp is
repeitted ool the twest becumes [alse. At that poinl. The program oxecuted
continues Wilh the Jing immeadlarely following the WE conmangl.

If xx 15 set (o ¢ ur mussing, 1he test 1 performed on the entire 1)0 input byte
And 1en nn coubl have o vaboe foom e 2595, repaesenting e hyle valop
e colapare it wath

NUIE
IT the connnand is =4 Lo (vok for & blt by specifying xs between 1 angd §,
2 noo-2¢ro value for the nn parameler will e considered as o 1 and the
while loop will execule untit the 1,0 bl becones Low.

None.

A Lazknown message code.

C .- Parameter aot of llimits.

E  —  Mcarrect O chimael nuimbier.

] —  Cuommand authorlzed aly n 'vograming mede.
L —  Command not at1he besonming of o line,

WE —  FatWlule lanp.

WG —  Whle variable greater than valie,

WL —  Whilis varizahle is liess.

WY —  While variable 1s dlifervul.

Examplc 53WI{l |
IPR1.2, WS ¢
WE

Weiifen (200 Sorpned Dét 103 05 duds repecl nekf €ibickandds.
Move anes 37 acevmental 72 @it ami wait for stap.
End i lonp

I | FIOIIL KGRI — 1130




MM4(6

Wi — Wait for a trajectory (curvilinear) length

Lsge

Syntax

Maraimdens
Duescriptlon
Range
Lunils
Drefaulis

Nescription

Relumns

Favors

Rel. Commantcls

Exumjle

whe 358
WI3D, 508 -

(RS RS

Winn

nn [logble| -
nn —
an -_—

W FOM

Missing:
LILTEL T T TEN LS

.-

Frapectony lendlh 10 wall der.
2 to Timpectory tolal length
X ans aattoat it

Irrer O
Forrer (L

TIns command sles the asxocutsan od Phe pragram ap lex whiasp ther chirlinas]
Dy V1 Irasjeatapry [engthois reac hed.

NOTFE

This ix a command used In phaie of execution and s place ks always
after ET command. IF (he vl delineil hy WI i superior than lhe Irajl-t‘-
tary 1odal length or by ermr alivr trajectory stop the trajectory execotion
da ol reach e deslred lrnglll, the command execution haks and

Tiums an ernvor.

NOTE

Thix cammnand must be vsedd in a program.

I'arameter gul of hinits,
Unauthorized vxecution.

Set najectory Loty fu 5 netssec
Trujectury CxCCiion Wwith guacrateont of pralfses,

Newe
o —

D —

None,

NT | fqineadization
LX) 1 Ewement |
LAY 1+ Efement 2.
LX) | fiewwnar 3.
YV5 1

ET |

Al thie reatezed et of H) anils, sef 270 andpur Die U5
Ar tfie yealized lengrh cf H) wrenss, 2eser 100 cugpet e R,

QD

EMAaiCu s —iran

M

Reswport,




MMAGD6

WK — Wait for key

Usage

Nynilax

Farameters
Deseniplion

Riuge
I nils
Defaults

Description

Relumy
Frrury

Rel. Commandsy

Fxample

1 1IM

ht @ PCM I TMIP

WKk

skl

E

£

“lns

wir| — tvirng b by ddisplaveal in ST ormae
1Tto 1Y el lers
— N,

Musalng, Notl sieing: vlears the line
it el pingges cibyfirst 14 characsors are used].

commndd slops the esa2ontiou ol 3 proctam. \Whes it o8 «Seculeld, the

spcilin] e s an s displayechin the midele of b S andd Ehy naaas on

line

iofler b eheees: U T aned EXEC 1T 1he lnnetion key carrespon:hng

I CRNL e pressaal, prrodbaln ekecbion 13 ermmntes) If EXEC s pressoil,
Thes prrustearn rurlipn s ¢ geejon

Nt

Cormaenned anthnzizecd only in Progeaming modce.

WA — W

WP — Wit for positien.
WS - Woarlt fore iiRion shup
W —  Wan.

WKConuinuwe ?

top program amd display in tine B3 e string *Continue

APALZ 1 Move axis #2 to position 1.2 wnits.

In Uris EXAMPLE, linee live of the [ront panel widl dizplay “ Continue * °

until

QUIT or LXEL is prossed.

QO
Nevvport,

e
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MM1006

WL — While variable is less

Usagn " 1IMM - "GN I AN?
Sentax  axWlan
Tarnmelens
Desserijilion xx [l -+ Yarable nemher
o (Inl) — Cumparison valuc.
Kange XX — Dt 100 Lintepers) and (97 to |20 (Toats )
nn — B2T6T 10 32767,
Lotts XX — None.
no — Nuine.
Defanbts b33 Missing® Error )
(hﬂtﬂrauge'l&rnro.
Flesaling! pesint. Errier A,
nn Vissiny. 0.
Oul of range. Errer C.
Flesistang point: Decima | part roncated
Descriplion  This command starts a WHILE loop hased on a vanable's value. While the
selvcted Viriable XX s less than the nn valee, all lollowlng eammiaids wie to
the corresponding WL are executed, The loop s repeated unll the #s)
BLegothes (alse. At Vhat polnt, the proaram execulech continues Wit The Do
ineneligtely lallowing e WE cormmnaond
Returns Nune.
Erars & —  Lukwnwn message cade.
C  — Parumeter out of Iinits.
] —  Command autherized only in Programing mwode.
L — Command not ot the beginning of a lineg
0O —  Yanable number nuat od oo,
Kel. Coomaands WE «=  Enet While Ien p.
WG —  While vanable Is greater than value.
WH —  While F{inputis el
WY = While viariable is dillerenl
Example SYSO | frstiafize variable 45 fo @
AWLIE | WWile suamable RS iy less diceen 18 regarat mesd covnmanos
MPRLZ WS | More wnes 83 macrentertal 1.2 units and e for sioys
SYA] | Add { o variuble #.
WE | Eng reduite Niop

LALIUE L STRU LTI T ) |

- ND

1151




MMa006

WN — Wait for a element of trajectory

Frage EHAN WM 1M
Syvmlax Whno
Paranwlers
Descripthon an |ind) —  Number of Brage bory elemaens to wast (e,
Range on — O0tu Element 1olal number ol the trajeciory.
Uinits N — Nonr,
D Fauity nn Missing Error
Chat ol tange. Frrar
Ireseription  Tlos commend sieps the execution of The progrion up 1o the beginming of
I exevinlon ol the delined hy 'AN anmber#d element of the trapertory.
NOIE
Thia i3 a command used In phase of oxeculion and its plare 13 always
aler EI cnmmand. If 1he valare defined by WN is superionr i the 1otal
number of clement ol the trajeclory or by error after uajcclory slop the
Iriectory ¢xeculion da aol reach thie desired element, the command exes
culon breaks and returns an civor,
NOTE
Thix command must be¢ used [0 a prugan,
Hétums  None
Frrors { — Paramcter oul of limits.
[ —  Usswthoriziel wxecutinn.
Rel. Commmands  None.
Exainple
I, FAND L ninalizalion,
PRI CAR 1+ Elerneng o
UASHI L Eheeen) 2,
CAL 1 Bereny T,
VVE | Set tragec oy pelin iy 20 3 ernls. vve
El' 1 Tragechoey vxecutiont wath gonenehon pf Jalios
WN2. 5513 0 ANhe beginning of efement 2, ser 70 owiput it 45
SYND, SCB | A dhe heginring of elemuent 3. reset (40 outpuf e

QD
Newport.

%5035 Bl Bl aman — el




MM {006

WP — Wait for position

1sage
Jvnlax
Faramelers

Deserlption

Hanye

Units

Defaolis

Description

Rctums

Hel. Commatuals

Example

® M H PCM I

W1

Ny | —  Avic -irgher.

an || Positine ta wah dor.

KA — 11in8§.

nn — Sarting postusn b chiesticalion al avis NuMoer KX,
¥y —_ N

nn —  1'resel nnies e SETU 1 ol

A ilssing: Eesnr B,

il e range: Error B
Fhoarisne pxung Frror A

1 Missing. Freor
Out el rage, Error D.

This command stops the program execution unlil a posilion is reacinal,
The pruinfran continues executing the immediate [ollowimg cemmands anly
wlier axis xx rediches sesition v,

NOJE
Make suye that position nn ls Loslde the Iravel ol axis xx. The controller
connol always detect if 1 value iy pultide the travel range af an axis o
NMag the exToy, esprcially in a complex motion program,

Nene

A —  Liaknown nessede vinde,
B — lrcormect axis rumnber

C I onommeter out ol ity
M —  Lauihorized executicn.
wa Wan

WK — oo fur key.
WS —  Nan fur motion stop.
BT —  Won

2PA-1T, WS | Mo s 42 00 nosiian 6 eadts and wadl for ston.
2UA1D. ZWI'R SPAS | Monas andis 82 (o pvanifoee VO ueniss, waat (or aires B2 N reach peosifio

i) coued tirazes sevenas covis B3 Fer peogiticn T amit.

QYD

e Ay M

ik Rdewvwort




MM4006 WS — Wait for motion stop

Usage W IMIN L IRPAY | Ml

Syntax yxWSan

Parameters
Description kX |ial —  Asix nunkA.
nn |’ — clay alter melun is complete.
Range ux — OBk,
nn — 01y 73T UI82A.
Units KX Dlomr.
nn Milhseconds.
Defauliz ux Missing: 1l

Oul of rauge Error B
Floatmg proist. Error A
nn Missing. 1.
Qul of ranye. (1.
Floisting poial Dxechrnal part truneatsl

Descriptdon  This command stops the proecram ceecntae undll s motaen 15 complered.
The progeasa b5 continued indy after axls ax reaches ing destination. |1 x5 15
not specified, the controlter seats ko all mntinne in progress 1o «nd Il pn s
specified dilferert thaa ©, the contrcler waats aa additional oo millisec-
eneds alier thie naloed bs coenglete sugh Hhen exeent s The next comuninly.

NOLE
There are a few inblllseconds of delay belweca cxecullon of dilferent

commond lince IF you nced precise delays, place the crilical commands
oot Hhie samne lhiee Immedialely following WS,

NOTE
To termingte an cxcessively large delay, tum the molor power 0ff and .

Relumz  Nugie

Ervora A — Unknown messaue code.
B —  Incorrect axis nunher,

Rel. Cotnmands WA —  Wait,
WK —  Waitidor key.
WP —  Wall lor position.
WT — Wit

Ennmpk:
2P0, 2WS500, IPAS 1 Moo axis 02 to positior I anis. wait for s 8 o regoly deshing:
non, war o additianal 500 s a@nd then nore axis w fo posifione 3
TS,

QD o ——

ReAvport. 117 RUIMIRLE N2 — D




MM4006

WT — Wait

lisage

Svilan

Paramclers
Domerption
Ha nge
linils
Defaults

Deacyviplion

Relums
Errom
Rel. Commands

Examplec

nLL, WTH00, 31"32.8

- MR | "M (I | |3

Wlan

Wil Yinw (1ledisy )
O IRTETAIR24,

an || —
nn -

nn —  Millisevonels.

nn Missing. 4.
Ol al range:
Elonating palnb.
Nuti-lncrenent.

Nearest range Limit.
Decimal paet timncatad.
Rounded Lo nearest increment

This cornmaned capses the confroller 1o gumge lor o specilisnl saneung ol
Hiwe. Thas means thar the contrddler wall wait nn nllixeconuds hefrve exc-
cutang the rrex ) Copmunel.

NOTE
Even though g evesnmand can be execuled In Jouncdiake inele, its read
value is as a Mow coptrol instructivn inside prgrams.

NOTE

This commiued is idenlival ta WA, Baih exist anly for program compatl-
bility reasons wilth other controller.

Nune.
MNune.
WA —  Wiir.

Werit for JA0} feggnot dnit R B avae, axeil aet celdFilvaes JONY s anil
I s il weds 2 16 OS2 anes,

[ EOTTA | TR T OIS TL

RA R




M\M4006

WY — While variable is different

Emaye
Syatax

faramelors

Descplion

Range

Units

Delanli’

Descripllon

Relurus
Exrors

Rel. Commamils

Example

L MR

xYxWYnn

XX |mt)
nn |it)

XX
nn

XX
on

XX
dut

Floatiny polnt:

nn
Out

WG Rel*

Varkible rimnter.
Cumparison valuee,

I bey DIME {intzgers) and 1O to 120 (bt}
32787 to 32767,

None.
None

Frener OO,
Evecrr L.
Evrar A
Missing: 4.

of rartee: Lrror C.

Misxin Y
of 1atwre.

This command stars 3 WHILE leap based en a vanable's value, \vhile the
selected viriable xx s iflerent 1ham the nn volee, all GAlowing canmmands
up to the correspondmg WE wre excculed. The loop i repeited unul the
test becomes lalse. At ahac point. 1he prograin execoted coawtinaes with Lthe
lizae inpglignely lallowing the SWE cucrpmand

None,

A —
C =
3 —
. —

0w -
WE
WG —
WH —
WL

SY50 1

SWY1S |

APRLZ. WS |

QO

SYal |

WE 1

lL.oknown message corde.

Parameter out oof [Imits.

Command autbornzed only in Mrogramine mede.
Commiand vt at the heginning of & line,
Variahle munlher aut ol Tane.

Enc Winls hoap

Whale warbahile §s greatee Than vadue.
Whake I/C) mpat 15 equal.

Whke visruihilie is less.

fitivfize varatie &5 to .

Whiler variceOie 45 & coenent Ruen 28 regueet Rlcwing commends up
10 the nex? WE command.

Worve axis M jaeremeniofl 1.2 1units and axn? for slop

Ad F Iev exserebler 85

End while loop.

J1rm FOIWATT 3 1820 — A0



MM4006 XA — Tell the current maximum allowed angle

of discontinuity

Exage W IMA |I'GM 1 TMIF
Syntas XA
JParimelery Nune
Dp-s(ription This canmugasee] redrieyws learn Che conCrallér Bl corrent mascammnnn sildnwerd
iseomtinay anle:.
Retmms XAnp
wn Vs diseglsneainy angle
Errors =~ - Communication tane-sutk,
Rel. Commands  AD —  Deline the maxionum allesceed angle of <hscontinuity,
Exiample XA | Vel peaainae e Oan s Qi
LAY 0d T e nller aerasms VN .

COMlm =t - a1t

S0 Neswvpart,



MM4006

XE — Tell the last element

1kage
,‘}} nax
Cianelers

Descriplian

Retlurns

Ervors

Red. Commndy

Example

W IvM

h{ B

MNuone.

W I'GM Al

FThis compwisra] retrieves drarm the conteoller the inlarmistion of 1he last
dofleed elemsnt.

XFai, hb, cr, dd

ab

hh
i
il

L

X1

LT

N

AL

LYIfh 1

Xl

AL, L foe M) TQ 007 05

QD

1y ol leanenl:

Line: {x. 1), «r

Line {v. u), ur

Line {2, v), ar

Arr(x, i or

Al o, o),
— s oened pessthioe o] the ¢lemend.
— yondd posingg of the 2lement.

— b ol il Bingent at the ead pasition

Unnmeeonweadinon Eitne-aoud.,

Tellaumbrr ol vlenanerrs i IFe trajectary.
Lxteui lend Bist ol the bragectory.

Lhverr tron fey

Fhefienie soatecl Mol ottt = 13

Dhelinye aved Boeilad Hives: segenent « f (100, 4507,
Vol feant plenend.

{ewitrinitfor doils ther hudtr wlennenl,

11481
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MM4006 XL — Delete one line of program
llsage WIRMM 1'GM suP
Syalax xxXlao
Parameters
I»scriplion xx [int] —  Crovdiam munler
un Jint| — Line numiser
Range X% — b 127,
"m — 0 32967,
T'nlts XX — DNomre.
g — Num,
D Laults XX Ahssiny Lrens I
(el vange  Erv F.
no Missing  The Tast hine.
Lt ol range: Errny O,
Floating poeint: Error A,
Deseriplion  Thas command deletes the bne am of xx numbered program H on s
deélauly, 1 eommand deletes the 1ast Une oof 1his proeran,
NOTE
This comnmand is useful for modifving an cxisting program withoul
ilelete il
Returmy  Nuney
Ervors A —  Unkmrw i inessaye code,
¢ — Faramcter oul of limits
D —  Laoithnrize<d execitwn,
F—  Prevram member sneornet.
i —  Unanthamzesd carnenaod in Prigiraming anocde.
Rel. Commonda EP —  Edivion of procram.
QP —  Quit progran inisle
Exnmple Ler Las? prearaense 1.
IPAIR
WN
IFR1G
Wy
O © Prentraens K1 % Tisted
IXL2 + freluete the iine 82 of program ¥
IXL «  L®fote the fost tine oF progrom K.
ILP | List prospraen 81
IPAND !
1R |
10N I frogram B ds aoee fisted
S AIGSHN:  1s 3IR2 mevvport_



MMA006 XM — Read available memory

A T —

Usage MINM W PGM H MIP

Synlax  xxXM

Paramcters
Descripton xx Int] —  Proagianm numbaer
Range XX — Mo 127,
L nils XX MNone,
Defaults xx Missme. 4.

Chut of rawpe: Error |,

Descrption Il xx - 11 on milssing 1his command reads The amaunt ol unused progrinm
memory The controller bas WE 2 bytes of nonavolatile mewiory available
for permanently stormy programs. This command veprorts the smounl nol
el
xx xl aned xx <127 ehibg coanmand tepards the length af the pragran npm
ber xx. || the retwrncd value as 1, the program does nod exlst.

NOTE
‘The coptreller is xaving programs in lheir original format, thus using onc
byte per <haracter,
Relums xxXMnn
un —  [Returned value_in bytes
Emvors § —  Commumcation thime-out,
Rel. Comnmands 1P —  List program
MP —  Downlowd EEPROM 10 ILAM.
SM Save prodealn.
XX Frase progran.

Exainple XM Sead velahle prograin rmemeny.

Ayfengsy 1 Lyntreie e refarmes ZYETY Iter of utadebly prosran npenipn
IXM | Bvad D lemah of /e peenteane pusnber ¥
TXMIS I The deengel o progvam #1 s 1 butes,
TADXM | Kewn! the k'n‘um af the prigtram number 8158
OGO © TR prugroam 500 does nod exest

Nienvport, 2R3 HIHE IHIEN IR) —DNE




MM4906 XN — Read number of acquisitions

llsr.ngc | WASEY| I AP
Syl XN
Paramelers  Hanee

INeseription  This oo eemds he v fesd otnbee el v a.oqueatints Tarng a
trawe: tonche wiisisienl by the TN commenal e iaunlz ol storml singiles
can b el te rnoncbon the progie s el Qe acgquisiten progess

Retoms  NSun
me —  MVihes of acGuirsd sasnpbes

Ervors  ~  —  Copnniralion tiene anl

Kel. Coomneancls N,

Exawple
S90S St dredo saengader peeeraed w0
2V Fosnrffer Erun 2 el fur aX 88 32 00! Seotife STYNESinehes
i 8 U SA0RT 0 e R Rl R T B2 conied 0l e cpinanaIrInn frEoe AN

XN Weerd Wiee .'|¢.'mfu-r-').f SOOI el

AT Vo Centodive peperis AT B saraphies argaiys @
KN 1 Rl e teatser of spnpivs soanined

AN L Contaalis »ooepets 00D dreccer Naonphl s engaance)

DWSCXIN L G A st oo reaed M saeedner ef saaPhe s sgonad
LRI I Cemetrondizn pepeerty OO0 Friiiv saetephies duadined

FIOIISIEa Il e EAED Nevvport.



MM4006

XT — Tell number of elements in the trajectory

QD

Visage
Nyulas
Parameclers

[Nmevipalion

Returus

Errows

Rel. Commands

Example

& InAnd IR e
xT
Nime.

Thiz compmand retrieves Troen the comsgrollicr the pumdher oF vadid eloinents
thist have been badee mta the tragectny,

XTun

nn —  Nerinlwer of eleinents.

5 Canunga il Lme-nat

AT —  Tellthe clemnent number under rxécuatsm.
IT —  Extenexd list of the lruif:ctnr)'

NT | Resed fogfazc ey Faefler.
AT | Kot nunpbier of edenanis

1) I Ceaptrmpdter seipms 1)

3185 ORI A AL — 0 1



MM2006 XU — Tell the vector acceleration on trajectory

Usage
Syntax

Paranselers

Descriplion

Deofinlix

Prescription

Returns

Ermrors

Rel. Commands

(trajectory acceleration)
WM W PoM W MIP

Xl
nn int| — Borzl
nn Viesing:

s cemtmanicl rébveyves trun the controller the cursent leapctory segle
i e SvoxcCbramen ey Adeelrration (M A

Alaa
HY The curren £ Lmajr Fory aceelenmicon il nesissaind 41 4,
aa = MTA [ no greater oyl L.
S — Ueppmuumicatian Firneanul
¥y I hefine the vector acc=keratl o eajectory ftmjectony douederstion)

XY —  Tell the vector yelon by s tragectory Sirajectary velocityp.

Example VS0 1 e Fooreis 7800 as frager iny doceieraifan,
XL Head WTA
A o Conmtraafior eifs A
Xt Bacoed freioe feery cown e fercernon
Al Controfler tolls frujcelon gueelevgtion

ThEMA Capmgn o mns

X IRK Réeavport,



MM4006 XV — Tell the vector velocity on trajectory

(trajectory velocity)

Elyage  EIMMW LR o e
Syutax X¥Vna
Pasumecturs
Description no ‘ing| L XTI
Defaults on Wosaing
escrplinn  This connand retensyes deonn thae coptraler Yhe cormend lrai,a:e'inr}r velucty
or Blax Trapctory Yeloc iy (MTVY
Retums XVau
aa — The curent trajectory yeloclty of nmomissing or 0.
an - MTVil na greater or ecual 1
Erevors 5 —  Uosnnsumlestion 1lnse—ool
Rel. Comuands ¥V —  |%hine the vector velnaity aa trajectory (trajoctory velaaty),
X Tl the vicwr acerleratinn on trajectory (trajectory acerlerating).
Example  WV5 2w F aiminsSsec s trapec iy ooty
Xy) Kequd MV
XYy (ranatrtior Jodis MY
XV Read trajectory velog ity
Xvin Controdler elis progectony veloxcity

>

— ——
LY H WIS Lol e — N0




MM4006 XX — Erase program
oo o i, I
lsage WIMM I'"CM 1M
Synlax  xxXX
lFaauwicrs
Desmmiplion XX i —  roran nemlwer
Range XK — O )27
Units XX N
|NFaults XX hwseaer 1
Unl al ronzes Crrore ¥
Floating gminl - Lrear A
Description  This commipid crasces ore ar all notion programs leacled in the coenireier's
RAM It chaes o eras pegraans stoeed s he non-volanle memory, IF xx s
misging or s&1 100 alk prograins i HAM will he erased.
NOTE

On power up, the controller automatically foads all prograuns sloensl in
non-yolatlle mewory Into RAM. If a progrum is erascd using the XX com-
mand. (¢ run the guile progtam nudiber, 3 new one ntuat be created or
the nld ane downlowwded from non-volatile meemary using the 3P ranmn

mand

Returns None.

Errors 4 = Upkiown messoge cinle

Rel, Commaunds

Exeunple

F— Prooram anmhber incoiivect
I —  Thigutherized coanznamad in Prograring mode
I —  List pragram

MP —  Downlead EEPROM to RAM.

AXX . Qleur preairans B3 HO0 wesiory.
ike Acrivale prowram mode and enter followine commanids a8 trugvant #7.

AP - End entering program #3 aead apn!? Programing mode.
AP - Compeier rogra 43

Jren I Controfler confinns compilatent of progvam %3 withcul any reors

LI AN TN AR

SRR Riessport



MM4006

YA — Add to variable

{6

thitd rangr.
Floatirg ghoent:
Miszing:
Chtod P
Fuative pruine:

WG

Rlissjue:

TMIT

Vaztahibe ienber.
Valne b,

1 tes [ Sagpegerssancd 100 10 | 20 Lllna’,l.')
TLTET b R2TGT.

Mo,

None

Lrresr O

Eiror (.

Esnoor A

I,

Evreor

Dacinral ozt trengatec..

This comnmendd ackds 2 value i varible. 1 1s cseiud oy creallng lanps in a

PIoRram. The valie nuew hie posilive in negative.

NUTE

[T, at any timc the aperatlon will ¢anse the varlable valiie la go oul ot
range, ermar H {nhanthpozed execnting) & genemteal.

bsage M1IMM
Symtax xxYAnn
Paramelers
Descriptbon XX |Inn)
nn |int]
Range XX
nn
Units XX
nn
Dyelanlts XX
nn
Descripting
Retwrms  Nonc.
Frrory A —
v =
H —
A -
O —
Rel. Commands YS§S —
Ewamplke 3VS30 |
SWOHRIM |
SPRL2, WS
SYA-I |
Wi |

Unknown message code.

Faraneeter ang of limits,

Cadeulathun overllow.

{'ommand authorzed only in 'rograming moede.
Variable numilrer and ol range.

laitialice variable,

Inuticlize variabie #5 to 30,

Winte variafue 8515 greater Mar 1§ vepeal next contiternds
Hone eexis WE incrnenental 1.8 unids and 1ol far stop.
Subhract § frome véereatii: /S

&nd iohile fanp.

TIRS LNIENHFA U 100




MAMA4006

YB — Negate variable

Uaagr

Syntax

I"aroneters
Deseription
Ranpge
Utiltn
Ircfaults

Deseriplion

Returns

Frrom

Rel. Comuknx|x

Examphe

1AL S

xxYD

xx [int:

XX

XX

xx

|rey M

— Variahtc mnpber
— 1t 100 (mitegersyond TG te 120010 ats).
— HMNune

Missing. Fryor Q.

vt o' range Error O
Flzving, puoirts Frror &

Thi= comminand nevates the value of @ vidlable, Aher cacoumimg thls coone-
manes 1w value of varsable ax lakes e il sidn

Rane.

F) SR
0 —
YS —

3XX
3EP

V53
YAl
YR

Lasknown inessiage cride,
Variahle number out of Fange.

[nataalize varialle,

Clegr pregram 47 from moneary, i naw

Achsed FroEren miwte gne crler (J:Hfmlfng cranrnronedy N Jrraen
Hi.

foatieeds s axprieat e &5 fa 1,

Adef 2 13 axgricatrtes 17 the perw aveliar for e ranieeble o 3

Neesdatv Ldrreehle: RE, e new avsferer fue e veriabie s -3.

FLOIDISIC It o =R

3191 Rienaport.




MMA006 YC — Add variables
——A e ——————
Lwage W IMM W IOM LInr
Syntux  xx¥Can
Maranwders
Descrlption Xx [inl) —  Wariahihe conmelsee.
un |int) — Varialde oumbr.
Range X — 1 tw 100 rintegers) and TO1 o 120 ((hiats),
u — 1 to 100 riotegers) and TOL o 120 {ihats).
L uits X Naone
nn — Neme
Vel X% Missing: Evsor Q.
Chat ool range:  [rror Q)
Ftosabing puing: Frreor A
nn Missing: Eavwr ().
Out of rameze: Exvor ().
Floating point: Necimal part truncalel
Description  Ting cinmmane addcls the vailes al Iwo variabbies, Yariable xx s acddivd 1o
varible pn o) the resolt placed in variable mx [ the resalt is egiside the
~H2T6T tu 32767 varlable raoge, Yhe operavien as st perfurined and error 4
15 genvraledd.
Retuens  Nune,
Ertors A — |mknnwn message ¢ode.
C — Tlaramcter out of limits.
H Calcutalbin overllaw
U —  Variae numher aal of rangs.
Hel. Comueands YA —  Addch v variable
YS —  htialize- warialele.
Fxamgde  5YSI Toitiegfaze vavaiie 5 )
280 Menieed 20 Lecraa!Ne ®2 4 B
SWYIN 0 White raviedhie 33 15 arffecent than T8 vapeal next commaends.

SYEN, SYC2 |

AFRILZ WS

M oericetnte 83 0% equrad o I odd varahfe U2 ta st 350 he
ealve of tanable #5 becomas 16

Moo e 83 dneremental {2 enets and ioqe? for stop,

et ) Ier 2orrehie 43

£nd akile loop.

avan ol
WE

b ! " FNIROKI il Q0IN




MM200G

Y1} — Divide variables

Usape WA

Syntan AXYDon

Parimelers

Description ¥ int]
wan int!

Ringge KX

nn

Unils AX

n

Def:inhs AN

hy

N 'e.M TN

Vardable tonmher
Yoaraalel ot e

1t 100 Cintedeest e 101 10 120 (Cloansy,
- 1o 10m ciptesiorsg angd TG 1o P20 0floats)

— N
Nrrue.

Mssing Frror i

Dt el vinnges Frraon 43,
Fheitiog i 1l Lppar A

Missimg Lorrarsl,

{har il ranghe Lrrar 20,
Flonting poinl. Sxessimaal pauet tranested.

I]r:«'ﬁpliun Tl coppomueed divitles the walues ol twa variohiles Varialble ax 15 cdhivided
v wiariable m aswd the result placed i viriable x5, 1Fovariahle wois aone
b ppeerativgt is not porformed and cooor T is gone:ated Fhe decimal par
ul the divigion peesalt is tenngarecl.

Retueiy  Nune,

Ervors 8% —
 [—
I —
0 —

Rel. Commands YA —

L

Fxample  5Y55
2YSY

LYR3

YY1

VA2

3YMS

3YD2

Lnknewn MIFSSE e colle
Parawmerit out ol limils.
Cakulation overflow.
Yariable number out of racge,

Addl 10 variable.
Add varables.
Initelize varnihle.

tnitigfize varinble ¥5 03

tractirefase paarieslalee W2 ter )

Lowd unalog port 43 value into variable #1.

Copy variable ¥ i varabic B2

Subvact J2 from oariabler #3.

Mty varutie -3 With ol #5.

Divide variable #3 by varable wZ: if variaide 7 npresceds u e
perihre maeaseradd an degrees Fubreniielt, variable 82 will be the
cquiealont domporetiere i degrees Ciflios,

QD

URTTLLLE S M W L P LS )

el I%Evuport,




MM5006

YE — If variable is equal

| sapc
Nynkaa
Parimelers

Desariptinng

Kange

linits

Delanlis

Descriplien

Retums

Rel. Commamly

Example

U RN IR M
s YEun
Xx |mi) —  ¥unable numiher
nn |un| —  Camparenn vialue
XN = g OO pinneders Yy and 100 Lz 1200 ;flanrs ).
nn — 32767 10 A2THT.
XX — WNone.
an — MNune,
E9Y Vissing: Errar il

Out ol range: Errar Q1

Floating pednt: Error A,

nn Missing: Frror C

Qut of Fuvge: Error

. This command will allcw executior ol i connnand Hae ased on o vatl-

able's value, lthe selecte] variable mx i eqqual 10 the s value all Golhow-
Ing commands on that Jine are excculed. The command must be at the
heginning of a linc axd It apphes only to that conuvand lue.

NOTE

Cven though this command can be execuled i immiediate mode, s real
value ks a8 a Mlow control instructhan Inshde progran

None.

A
C
L
O
YA
YG
YL
YS

SYSO

IHYI1S |

SYET0, 2I'R2 B, WS |

RIN (R FESR " T

VAl

Wi |

Llnksspwas messige o,

Parameter aut of Jlinlis.

Cornnares) not at the begmmeing of a Tine.
Variahle ugnbxer vl OF ronse.

Add Inevariable

It varinble is greater.
If vanahle is lcas.
Initiatize vanable.

dtattestize exevarshile ¥5 (o ()

Whete aaiereeite 95 18 afiffeorent g $8 ool seext ontsteds

If 1rgriable 35 15 egael o 0. mocve axrs &2 incremental 2.6 uniis and
it for sinn

Move axis 32 incremenral 1.2 units and wait for stop.

Add ! ta varmible 1S,

find iohile loop.

3.143 FIHI P R 1620 - m 112 23
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YF — Scale variable

|rey MI?

—  Yariabke nuinbur.
- Scaling lagror

— 1o 100 punsegersp andd 100 1 120 (Meals:.
— AZT67 1 I2TGT,

— Nnne
Narne

Missing.  Ervor ().

{hut of range: Eqvor ),
Eluaving prort: Ereor A

Missing Frror

{hut ol randi: Frrotr

Thes commitnd seales the values of a variable - value of varable xx is

multiphed by the constant an and the result phicasd in vanable xx.  the
vitloe ol fm s zera (e pperalioa is nol pedormed and eecor s generan
ed IF the result of the multiplication is autgith the 32167 to 44767 ramye,
the aperationt 1S not perlormed and crrw His generited. The decimal part
af the multiplications zesoll is Troneatial

Usage @ MM
Syalaxy xxYFun
Parnaielety
Descriplion xx |mt
un it
Range nX
nn
Units XX
nmn
Defonlis AN
i
Deacription
Returns None,
o A -
c —
H —
P —
Rel, Commands YA —
YO —
¥YS —
Exampie  [YR3
VY
3YA-32
3IYF0.55955558

Unknown message vinle,
Parasueter vt o imits.
Calculation averilow.
Variable nuinber oul o runge.

Add to variable.
LHvide variable
lnalialize varlablis.

Larrd GRGIVE o AY RAe anker casiehie &1

gy axereadthe A4 f2 Lyarhaile &9,

Subdract 32 from varable /3.

Muttiply corfable &3 &y D3335856; if cormble 4) roprosenis oty
freridiare ounsnried nl degrees fahrenpedl, savichle #% wilt bo die
COUGEnt (voipergiun n degrees {iriseus

FOESELE et .. s




MMA4adu6

YG — If variable is greater

Usagw
Syntax

Parsineters
Description

Rauge
Unis

elwiis

Description

Retwims

Frrors

Rel. Commaunds

Example

o M o I'GM Ml
xXxYiino
xx int) Variahle rmnkser
nm int| Lnmmpisrizana value
XX — 1 1o 100 dhtestars » it 10T b L20 1oty
an 32767 L ALTGT.
L —  Nane
an —  MNeme
XX Missizal Froer ()

Cut ul e Fresri,

Floatim: parants Freer

nn Misvimg: Frenre U

Chse ol oo Frereeere U

Thiz compiund allows cxegutern of @ cotnenal linge based on @ variable's
valae, If P selerlol variable xx is geeatérs 1han e no vadee, all (ollewing
cornmands enthat lme are execited The sarmmeml mygst Be ot the hewin-
ning 4f a g o it applecs only botha comenamd lins

NOTE

Even though thls command ¢an e excculed hn immediote mode, ils real
value is ns a flow conirol inslruction inslde programs,

iy —

YA -
YE
YL
Y§ -

aYS0

SHY1E |

SYGI0, 2PR2Z.6, WS |

Llrtknuwn snessage code

Pavameters ot ol limits.

Commanel it at the bepmmng #f a hne
Variable numbher out ol riongde.

Add w variable

IF varialile iy mgua|
If vanable s less.
Initialize variable

Initigieze Lureahle #5 10 2.

Whife variable #5 is different thar 18, 1epeat nex! comnands.
oty 5 05 greater Jhae I mope axiv X2 incremental 26 anits
und waie for stog.

JPRL.2 WS Mowe s BT incnerneenti! §.2 pngts amed ) for stop
AYAL 1 Add ! ra ranahie &5
WE | Ead ahife Joop
NGV\WT. 1,135 LI < Rl 12— e
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YK — Read key to variable

U

Syntay

Paroniete ity
Description
Rang¢
Unitx
Defaulis

Deacription

Keturng

Frrors

Rcl. ¢ ommands

Example

AYIS1. IPRAD
4YE4S. 3YSI

ALl

|
|
AYE4Y, 1FRO 1 |
I
|
|

W IviM B oM NP

sxYK

Ay i) —  ¥inlable numbar.

XX —
vy — Munip

lrrar ¢l
Eirar ).
Errnr A,

X% Massing!
Out el Fange,
Floating puriat

1t JOD (integersy ard JOL 1 12000 [ hate?,

| nis comnnang readds 1he front panel keys and it one s pressed, il plug s
VT ark an varable xx. i no key s pressed al the tine of 1esting the
abiable 1s sot bo 2010, The fodlowing tahile Lsts all pss<ille valaes reraend.

Key AN
prensed Lorle
Nunc Nunge
s 0
I |
[ ] 2
n g
el '
- 3
== b .
. . i
R K
. I
Em =
e .
lv MMM Lty A
> . B
a4 C
1 ¥ Right) 1]
Nane.
A —  Linkpown message cnche.
0 = Varkihle punber out ol eange.
YW — Wit and read key
Y5 1 fnitaleze susiable 45 0 0.

YK

Wi £Lrd whle toop

Varighle
value
I
NS
i
o
5l
Y.
eV
54

L

Winle perricfle K5 by Mexs Hngna §, reprecsd ndXe Qrtienoads.
Riegel kews aeted place conbhz ariable ¥4

1 ey 717 b proxsed, wame eviy 45 4 1 ueais incremeniatly
tF ey "3 15 pressed, mate exis A5 0 T anits seereetp ety
i key "0 iy preswnd s0f maseble 45 to 1 to énd ionp,

QD

SXIATISIEN 171D = 1NN

s
196




MM1006

Usage W IMM
Syntux  axYblan

Paranielers

Degcriplion kx ling)

nn [Int)
Ruange MX
nn
Units XX
nn

Dretaults XX

YL — [f variable is less

WG M

Variahily number.
—  Camparlson vitlue.

— 1t TOD ganteers) ane 1O 1o 120 (it
— 32767 11 32767,

— Nune
Ny,

fissing. EiTor ¢}

rut o ritnee: Ermaor 4
Floating puant: Frrar &

ni

Missing: Error €

Ourid rauge: Ervror €.

Descriptonn  This command wilh aliow executinn ol 3 cammand line hascd on a var-
able’s walue. IF thee seleetod vanable xx s less thaws the na valiwe, ald fuldlow-
ingd commanrds on that lioe are execoled. The compand must e at thwe
haeginning of a e and it applics only 14 that command hine.

NOTE

Even though this command can be exccuted in immedisic mode, e read
valuc |s an a Mow control inatrection [nside pragranis.

Returnse Mane.

Frrom A =
< —
L —
P —

Rel. Commands YA —
YE -
YG —
Y§ —

Examople  3YSD |
WY |
SYLI0. 2PR2.G. WS .

Lovknown rirskage crvle.

Parameter vt ol hrmits.

Command naot at the begivning of aline.
Vasrialili e her oun el Fioigde.

Add to vanahic,

I wariable is ecual.
LM varlababe is creater.
Initiahze variable.

faeiaiez wyrrathle RS to 9,

While varrable 25 s differens thun 1S repéal it coneands.

tf pariable 93 s feys Mhan 1 mooe axes #2 iacredrenita! 26 ahits und
el fur stup

3PR1.2, \W5 MHove gxss L7 acremented 1.2 amits and wall fur steog),
GYAL Adit 2 iy iariabie ¥4,
WE Lad while lowp.
Risaport, N S r 12 - 1l




MM4006

YM — Multiply variables

Usape
Svntan

I"'asnrlers

Degeription

Rangu

LITT £

Dclaulls

Descriplion

Returns

Ermory

Rel, Commiands

W MM WM Mt

axYhtnn

kx |inlf — Virnalsle wonbier

nn |t} — Varkable numher.

XX — 1o HID Cinteders] aned 131 b 120 {Floats ).
nn — 1 tu 100 (lrtegers) andd 101 v 120 dfloats).
an - Nune,

an — N

XA Missleg: Eroor o,

Qut of ranpe: Error O,

Floatisig paaing: Frror A,

un Misking Frrar O

Ot ol razge: Frroed b,
Floating pnt: Decimal gart truncated.

Vs conmran! wulbplies (e saloes af 7w variabiles. Variahle xx is roelti
phied by vasable np and the reswll placed in vamable xx. IJ e reselt s oot
ol the =327 10 42767 range . the opgralion is not perfuimest and error His
generated

Nt

A = Llakoow n méssiniie corle

H - Alalealation avai uw.

€} —  Varnable number out wl range.

YT == &l virrialples.
YO — Dwide variables.
YF — %calc vamable
YS —  lailialize varlahhe.

Example  3YSL 1+ fripnlese axenvilile #3 00 5
YN L feibalize varakie 8200 9.
1¥R3 Lawd unalug purt #3 culue i sarviable 81,
INYL 1 Copr carioie #f in veriobie ¥3
AYA-D2 1 Nubtract 32 froms purialde 83
SYMS | Meitepiy coriabile 83 uich einiaiie #5.
3YD2 1 fivide vuriable &1 by varigble B2, i) ueriubic AT represents o Jeen
peaiinre mevsttred i diegries Fubrenhed, variahie 43 il v the
CRIOIERT teoperelirre e cedrees CelSons.,
— QD

U HEI R

A

11% Riewport.
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YN — If variable is different

Usiage
Syntax
aremiclicrs

Descniplion

Hange

Units

Delaulis

Descrdption

Returns

Rel. Commands

Example

LRI RY L Iai Y MIv

xx¥YNon

xx || — Vanable numh.r

wn inlj — Lamparison value

kX Lo 10O Civteders s oned TOE b T2 40t
nn — 32767 1o 32Tu7.

L33 — Nnhe.

ne —  Nane.

b33 Mixsot Hrror {F

Ll ol Tane  Erear db
IFloating point - Error A,
no Missing 1)
Oul of sange  Erpar

This vammand alnws exechon of a commarne e based on a vanable's
Value, I hie selectedd variable xu s didreeent 1o Ihe an valuae, all fullowing
conrmengds an than Jine arc execites] e command nrust be at the egin-
mne o b andd woappdies onls 1 Rt s olomand line.

NCOTE
Cven though this command cae be excculed Ja immcediake made, ils real
valuc ks as a flow control insrucibon inside poagrams

None

A - Unknown message cnde.

C — Parametet vul of lanits,

L — Command not at the beginning of a hoe.
0 —  Varlahle numbwer oot of rgnge

YE — [l variabke is cqual
¥G I variabhe is greater
YL — | vorlable 15 less,
¥S =  Initiglize varable

) Imnalize carrable $5 m(r

SWY4 While paviable #5 is different than 4 repegt next commands.

SYNL 2PR2.6,\WS | fFoozieble &5 is different than 1. move oxts ¥¢ incremental 2.6 units

and et for stop.

SPRLZ, WS 1 M axes 87 trcremenial | units and 1oail for stop

GYAL | Aig { to variable #S.

WE | £nd while toop.

R —
3. FRIA HEF 1ty — 30w
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MM4006 YO — Send a value to an user analog port

Lsage W IVM B 12 M

Svalim  xaYOna

Parameters
e scrpdinn XX || — Analog output (por ninber.
nit |fkenst | —  Vitlue teo <ened ot
Range NN — lind
nu -- -IN.0 1 100
Linins XA Nixne.
nn — None,
Defaulis XK Misspe: 0
it ol eange  Ertnr 1

Flealing pelat. Erroy 4.
nn Missing® LCrrur .
Out of range  Crrur

Deseripgilan  This cannnand writes value (o an user analeg pan. The vutput vidue will be
Jinnted betwern 10060 sl TG IF ks aiEssing. @ils command wrotes ontput
valoe e allof analog sntput porl 71 e 35 B nn abselate value is Sigger 1han
T gemme - b e =620 o willl be lmited between =10 and 10,

NOTE
For the haudwar ¢ <dcfinilion of the analog input port, please see Appendix,
Connector Pinouty, Kemole Coulrnl Conneclor.

Returms M.

Erors A —  LUnknownmessago corli
v . "arimieter nstt of lmit s,
E —  Inrorrect 170 chunoe] number.
Q

—  Unavthorizesd conunang

Kel. Commands AM —  Sef amitlom inpul mode.
YR —  Read a walue teoan an usuer amalag pod anel affert varialibe
Example 2YS0 1 frudiafice the varable #2 to zen).
2WLLG 1| While e canabde 32 is smalter e {9
1I'R2. WS 1 [hsplucesneat of 2 uniis, aunf for siop
IYOSY2Z | Send iint oalue of earehle 82 1o analow purt number |,
VAL 1 Kertabde 82 is increased of T increment.
WE ' fad o {oup

(IR TTU ET R WS AT BT 3270 W



MMA006 YP — Set theoretical position in variable

Lisage  ERIMA B PGM M

Symtax xxYl'nn

Parmincters
Mescriptiion xx || Sxis numpwer
an |t —  Flimanvvatiable,
Range XX — lwR
no — 1Wl1o 120,
(TS XX — Nime,
aa Nimwe.
Delanhs XX Missing: Yrror |4
Out of range: Error B
no Missing: Lrrar i

Out oof range. Errar €]

Descriptivn  “This comiand sets the current theoretical pusition in the desired Y fluat
varlabke.

Returms  Nane

Errors B —  Incorrect axis number.
C Parameler out o limits
Rel. Commands YO —  Set currenl pusitlon i Y varlahble.
Fxample

1YPIOL | et the fhworetical pasitindg of the axes #1 (o the: fieqt oanahte s}

Réenvpont, 3l (T EY PRE TIPS PN




YQ — Set current position in variable

Ot oof ranye:

W PG

Missaiu:
LRITTR T S ATTCT

Misging

I M

AKiN nmdber.
Fieat vanable.

l‘” H'
107 10 120,

N

Mo

Errar B.
lirrar |5,
Errurd:

Errnr{.

This commarn] sets the rureent positonin the desized Yo float varialile.

MMA0D6
Lage W IMM
Syntavx xxYQnn
Paramctons
Descriplion xx | ut}
nu |inl|
Range XX
am
Luity nx
1
L J AT LB nX
nn
Dexcripliog
Relumms  Nune,
FErmory B —
¢ -
Rel. Commanda YP —
Fxanple
2YQII0 1

Ingareee | axes number

Farameler oul ol limits,

Sct theorctical position in Y variable.

Sef e carment positieen of e waes 82 i Bae Daogef oaeeseelader Y550

QYD

TUXAICaldl i)

A2 Rilewvwport.

[ :V.'..}




MMAONE

YR — Read a value from an user analog port

and affect variable

Usage @ IMN] W I'Ghl » M
Syntax ¥xYRnn
PParamweters
Description xx |int) Ao pesrt s her
an [l — Wanaelele nuneb< .
Range K L 4
no — L I8¢ intezershand 100 10 120 (floats).
Unite XX — Naong,
nn N,
Nefanits Xx Missing: 1
Out of range: Enor E.
Floating pomt: Error .
nn Missing: Lrror O
Lhut ol ringe: Frror (T,
Degeription  This commanil reils iun user analog pott amd saves the value In a varlable.
Thes selevcted pun | xx s read and The salue is badeil in variatle w.
NOTLC
Fac the hardware detinl(lon of the analog lapat poarl, pleaee see
Appendix. Copnocter Pinouts, Remote Control Coprector,
Returms Nane
Frrom A — LUnknown messaue coqle.
¢ Paranéter out of nits.
0 — Varlable aumber out of Fanye
Rel Commands RA —  Kead analog input.
Example HY%) | rwivkize sosiebt #5 104
SWLIS While varadle &5 o5 fess than 18 repear next conmands.
AR WS Menye axey 80 ancrermental 12 aperts oo axeis for skop
IYRICY | fcud anatos piwt #E valise ittee flout Dariahie #1001
SYAL | A5 s increased of ) increment.
WE | Engt while Joop
-
2200 FIIRIEHIC G AT = O30




MM4006

YS — Initialize variable

Lisaye

Syniax

IParanciers
Descripthon

Range

Unhs

v:lavlis

Desriplion

Ly

Kel. Camnomunds

Example 3Y50 |

| M W ETV M
xx¥Y5nn «r xxY5?
X% |ui| = Mariabke number.
nn |int] = Imtiathzing value.
XX — Lo 100 fintegersy amd TOT to 120 (Topts b,
nn — 32767 160 12765,
7 Realng ol e varsable vale,
XX — hane
nn — RNane
XX Missiryg: I'rror il

Clut ot ramge: Exror ()

Floatme pint: Ervor A

nn Missine: Evror C.

Chat of Tange: Lrror €

This cosnmned initializes o variabbe, When thus cotnmand i recelved, the
specified variable xx is initialized 1) no value

NOTE
Alwoys IniGalize a varizhle befare usiug It AL power up or after running
olher programs, the valuc of a variable may he nnkunown.

If the sign “?7 takes place of wn, this conmandl seruni the varsable valwee.

A = Inknown inessage code

€ -  Paiameter out ol hmits.

¢ -— Yariablc number out of range
Nune,

trifiadese sxersafde ¥3 w10,

SWY IR While Leriable 85 15 Jifferent thun T8 ropmet qext convneenids.

SPRL2.WS
SYAb |

Move axis BT incremental T 2 unaes end at for stap.
At T 1ep avereaoler BS

WE | &ad wehiete loop.

ELAHISICm {425 - )02

2204




MMA006 YV — Read value from keyboard in a variable

Usaage
Syntax

Faranwlors
Description

Value

Units

I fanllx

Description

Relums

Ermmurs

Rel, Crninmands

Examplc

W IMM L RN . L

xxYVinessage

XX |14 — Vinable mumber.

nessage —  P'rompe messav.

EX g 10 Cinteverspand 110 128 0heas).
Iessage — i I chavaclers.

XX — None.

INCEEAGE — HNoag

X Mixsig: Errgrdb

Cut of range. Ertor 4.
Floating polnt. Error 4.
meusage
Oeret of Tange. 17 ¢haes lery

This comnmacd reidl a vislue from the keyboard angl places st in the variable
KX 0300 - drumm Bl BOH), Tl valuss is enlered as an inteder. Clse i xx - lom
TR 1 R20. 1he wirlwe is entered as a lloat.

It MensSage exinls, measagde iy lll.-splu)'ml in the value line, elae the mleasane
Y[xw] takes place. The kength of message should not higger 15 characters.
otherwise maessade will be trancated.

None,

A — Unknown messace codle.

O —  Yariuble number out ol range.
TY — Read avanable.

YK —  Kead key (o variable.

w Wait and rend ke

SYVValtue is. | Erfer o egdue i i varmadde V37

kX 1 Execwese ke raruzroam %1

1205 EARaAln e et = ikl




MM 4006

YW — Wait and read key

Usage 1IMM

Syotax  axYW

INirainedeny
Thescrylan XX [t
Range N
Unlts XX

Mefauits XX

W I'GAM 1M

—  Yanatle numher,
— bt VRO Cimtegers) and LOD to 120 (floats).
—  Nope,

Missine rror O

Ot ol e, Lrror b
Floallng gointt. Erran A,

Descoption  This conernand wails [ier o frend paned key Lo D pressecd arl places s
ASCH code in vanable xx. The Tellowing lable bsts all possible values
relurned,

Retuiims None,

Ervors A —
| —
(1 =

Rel. Commands YK —

Example S5YS0
SWLL

W

dYE4Q9. IPRAILL
4YESL, 1PRO. L
JYE4B, SYSI

Wi WE

Key AS("iI Varkalile
el il code value
None None b
[ o | (F 48
[ (R a4
. 2 au
R
- — d 52 -
[ .| 5 53
| | G e
- 7 35
[ - | 8 36
- @ 51
| - | - 43
- T a8
v N (lelly A 65
27 B s
e
Q- W (Righy D a4

Unknaown inessage code.

Conumamd authorlzed vnly I Programing nowde
Variahlée number v ™ range.

Read key 10 vaTiable.

fentealize cartable RS fo Q.

Winle vaviable 5 i< Jess Mian ), repacal neat cornmanids
Wt fur ony ey and place its code it cariahle &t

I hew TS paresyed, penee aevis U 00T uraes pecresicntetly.
Fhey "3 s poessod, mooe axds /(1 weits incrementaily.
I begry M2 s parvssacd, sem edarieetti 85 fao § ot wed tong

Wit for @ff enatian o stop: ¢rd witile tanp

QXD

FRAM =17 n1ces

Lo

RV L R¥EVVPOIL
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YY — Copy variable

Hsage
Syniax

Mg beay

Descrliptlon
Ryt
Unity

INFau i

Description

Rcluims

Frrars

Rel. Commamls

Exampl¢

M kg

xx¥Y¥nn

x|t
an |int|

XX
nt

XX
an

XX

nn

W P LiMip

—  Yarable rumber.
— Varigblc rumber.

— 1t 100 {inleders) amd TO1 10 120 {lloals)
— Lo EDQ rimtegersy and 100 to 120 {Mols)

— Ninv.
— MNung

SYass nge crrordl

ot ol rangge rrar 0

Fletling poial. brror A

Yhasing: Enor o)

(hd el range: Erpenr €1

Flosnting pvienl: Dhecanmsl el 4ransgtel

This conmand copees the salues el enc vanalde Dooanolter . 'The value ul
Yatlahile waix coprivad Lo wiriable xk A er execution, Tedb variables will
haves thee s e valye:

Mone

A
1
Vi
D
YM
s

nYSH |
Y58 1
I¥I2S |

3rY

SYA-S2
A¥YMS
3YD2

Lirknewn NSy racde

Sariahbe maber ool o rangdee.

Add variabbkes,
Thvide viriahles.
Mulviply varlables.
Initiahze variable

fecdicshed e expsneedle $5 100 5

frilialeze cariabie #2 & &

fascref ameetey powt 82 axnelue et warable R

('Opy exfdrveie BT ier naaneble W2

Subrauct 02 frover naciahie 83,

Multiply varaadie &3 101tk camable 85

Divale verabliec BT Ly neriofde B2 i gamobic 4] represents o fem-
perature megsired on degrees telirenfieir. rariable &3 will be the
e@rivalent lemperature in degrees {elvius.

e S ————r iy
L ERHOSIA =l 2% — n g
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ZH — Set and save home preset position

tsnge
Svnlax

Parmimmelery

Descriplion

W N H MM RS G
xxZHon
xn |un| X% nnber.

an [Jloat| —  Houe preset positunn,

Rangc Xk — iR,
nn — Any vadue within the hanl travel Lmils.
Huils xx —  None
nn < Defitied mcion tnit
Defanlis xR Missind. Frees 4.
it of ranee: Error |4,
nn Missing: Frror I
Vul of rangee: Eeenr .
Desaription  'This couunand delines the value that is leaded in Lhe positioar counier when
B is domanel. ‘Tl Eactory defawlt for this value for all imotion devices 13 1),
s means that, vnless a sew value is defisd with ZEIE or in thes Tront gl
SELUI mmenle, when & me scsweeh 15 mitated using the DR eommand ar trom
e froant panel, the arme possiting will e sebaall,
NOTE
The change Iakex Clltel nnly wheo 4 subsequent hoce search routioe is
performed. To make the change permanent, we the I'W command (¢
wave it in the gon-volallle memaory,
Relarma  If the sign “7" takes place of the nn valuc. tlus commanil répnns The valne
ol the hoane preset pogsition lor the XX axis.
Envors A — LUnkeaown message cnde
B — Incorrect axis number
C  —  Paranweter out of lioits,
Rel- Commmencly . DH —  Defiae home.
Ok — Searchiur home.
Fxample QTP | Head pasendwn on wxis RS
SR N | Coantalier refums Doneion
SZH11 + Setand sare tome pusition for gxis ®F ¢ 1
TP Read pusition on wxiv f.i
JIEIT G Controder rergres g ocas posadenn.

QD

FEAHERIF il 4310

RUIEY
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ZL == Set and save left travel limit

Usage
Syntan

Pasmetors

Draciiption

Ranpe

Lnlts

Delaulte

Dcscription

Retume

Exrors

Rel. Commanily

[ FASAT W IGM 1 N

xAZbnn

ax |un| —  Aus nunlper.

an |flaat) — Lt Chegathve) vavel lnnil
XX -- |ty

un Na lkmiji.

XX — Nuns

on —  [relined natacn wnit.

XX Missing: Error B

an

Cut ol range: Error B3

Missing' Crror !

Tlhus oannaned ¢efines the value for i negative cleft s wavel liimt. [Vis wseil Lo
Festrivt trawrlin 0 e oegarive elirerticon te prohisct the maotle desves ur NS Lol

1" thee sian 27 takes plase of the nn value, thes commarnz! repurls 1he valne

uf nedateye lorky ave | 3o Che AR xS,

A
I
I
|
OR
ZR

Example L2150

Lnkneswn nasssage vale,
Inenprect axis nurnbaer
Parrgmerer put of lipgils.
Uneuthorized execulion.

Segrehdor husne
Set anql save right Iravel 1.

Nerondg see negitee Fraee] inraf gais UJ

3.0

FTUNG A Tou]{(N- -

AR
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ZP — Zero position

Usage W IMM
Syntax  xxZP
Farameters
Drescription ax imt]

Range xY
Unhy XX
Drefanlty XX

| M Il

—  Natiabhde b,
—_ X,
e NGO

Vigsing. .

ot of vange. Eqin B
Floating polnc: Error A

l)r.scriplim\ Fhis ol 1QRzes carrgnt position o serne Shis means that the izt
nate «vstem ol the specificd ¥x avie will e apeeedd sev bl Hhe current s
turd Becames zavo, IE X% 18 not Spsecifleal the 2eriinyg operation will b per
Inrened on all ases

NOTE

Kecaure the mechanical kystrm must be proderieal regantless of 1he 2ero
posliion, the posillve and negative soliware limils are recalculated 1o
stay Ju Wie sune place in spasce.

Retums Nune.

Ervors A —
B —
D —

Rel. Commuands DH —
OR =
ZH —

Example
APALZE

3JSR?

ASRIN NG
3ZF
JTF

TN Wi
3SR

JERIK TG

LInknown message cotle.
low nierect axis otbinber.
Unauthorized cxceution.

Detine home,
Search lar home.

Set and save hard home preset position

Move axes 83 1o prasiteon 123 anes.

Read positive sofwgss eara{ fimit of axis W

Coantradlye reteres jeneiiee Raweld deend 50 vials for e #3.
Setcarmenis prositiodt vl axes AJ fg 0

Read redal posidion ef exis At

{rantrrdder returty raveel evnnethie W foe axis &3

Read positiee sofhgune traved limit of gxis #7.

Ceontroller refurns pasition trigwf [imot 48 77 ity fur o 3

SN O g

L2l Riesvport,
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ZR — Set and save right travel limit

Usage
Sypiax

I"arzinvetent
Descrptlon

ange

Units

DeLaplis

Doescerption

Relurtis

Frvory

Rel. Commands

[ BISRLS WM M

xxZRun

Kx |Int) — Axis wunber.

nn | Heald —  Kight [pessitive} rravel linit
uX — 1 K.

nn — No limh,

xx —  None.

nn — Delined onntlenn sl

X Missing: Ersor b,

nn

C(hat of range: Evvor B,

Missinu: Ereor (.

This comnand delines the value for 4912 lisrd paositive (eleht) travel Dl 14 s
wseel to restricl travel in 1he negative dieesdion to predact the atine device g

s Inack.

N ihe sign 2" akes place ol Vhe nn salue, this cowrpnaml repurls 1he valne
ol hardl positiee Jright) travvel hrnt for the xx axs.

X
3
c
]

OR
ZL

Examplc 1ZR3) '

Lnkitan mvasage cuade.
st ot et axls numhers,
I'aramcter oun Gf hmits.
Inautharized execution

Search (or honee.
Sct and save Icht 1rave] it

Set and save jNasifoe frareld Dl of 2ads Bl

31211 IO IFN A = W
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ZT — Read Axis/General parameters configuration

lsuge
Nvulax

Paromclers

Descrplion

Range

L nits

Defroits

Descripiiom

Kelurme

Ervors

Rel, Commaads

Example

& MM PG | M
xxZ1'nn
xx |int] Axis numleer.
nn — lwpas of report
B Axls 4 nnfistrallon.
I General cowliguration
L3 e W,
m Uur I
X — RN
XX Missing 11,
Qut of rarge Preewr 5
o Rissinu: 1
{Jut o roroe. Froor

This corpmiaud repsarts the NRRRGG  xisSgenoral pardonviees ¢or lfl_k:ur?ﬂ it Lhast

is found In the menc [ SEFUPMENU | AXES or| SETUPMENU | GEM.

UTHI1G 220D

UsN:n

UTyses
p2WI053rg
SEILJE _WEHY
AN EEEE N R
¢ 11 xx wdd: Reports the pacaimcters configuvation of the axis irxx.
= I[xx -0 {nmssing} and nn . 0 Jnussing): Keports tlie parameters conligu-
rating ol all af axes.

s |ixk <{1and oo - 1: veports the general parameters configuration.

NOTE
h I8 recommended to save the controller axes;general parmumelers config-
aratiun o a compuder file ta avodd The paramelers loss when an clectrt
<al acckdent occurs, or when the inpwan: it upygraled.

Coalrclber axis/gencral paramelers conhguralion.

A —  Ustknown message cole.
B -=  Incorreel axis numbes .
€ — Pairameter vut of hmits,
Noe
1ZT . Nead oxis #¢ paramelers carfiguretion
LT | Reod all of axex paronielers Cortfdernsnd|
ZT1 | Reund gvm-m! JRITQINA S e'mrfr_lalm:mm.

LINNKLE R QI

LY
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K-Axis Motion Controller/Driver
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MMAI06 ]-Axis Mation Controllex/Driver

Section 1
Motion Control Tutorial

m Metion Systems

A schematie ol a bypival mation conleol systemis shovatan Fla 4.

Lontrelker

S

LY Sge

e TN

Fip .1 — Tvpica! Maoton Coniral Sustem,

[ts majnr comporents arc:

Controlley

Ap clectronic device that receives Inatlon commands dxom an uperatas
diyectly o1 vIa A compurer. verllies the real mnnioe. devire Psition and yen
vrales Lhe necessary canlrn] sifnaps

Driver

An elecironte device that converts the control slgnals 1o the correct lormat
and poveer needed to drive 1he inctors.,

Motan device

An electro-mechanical devicw thal can mave g Inad will) the srcessary
specilicallons.

Cables

Needesl to interconnect the other motion cantiol camponcnis.

Riewvwport. 1.1 EDIMIHIM A 21— 2510
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Motion Control Tutorial

m Specification Definitions

W yin aire like amas ] ipotion camleed psers yeann shanked by selecting o hvelion
tlewier thst apatelies cerlsmn s|wt'1fu';||ir-n< meeeleed lor an npphf'.'\[m'l MNexy.,
o e hose a contsoler than com satesly 10 nusinm ¢ hoanacresestles reouired.
The chances are that v are [ess intere<ted on bow [he componcats lon
v whan tleel Tndivechinal sqecs are, B want be e soee tha tagether Vhey
peviora veliably inrrording 1 yonr necrbs

We el loned thils bo make il A component s ondy e dood as the
swstern lets {or hielps) il Wl

Fur this reason, when diseussing g puaeticulanr system performatce specile
atioon, weowill alse mnention which compenents allerl perlarrmcange the
mnst anel. a|)lll"ll)l'l<'lt“. w s llllphﬂ?lﬂ:i LU LA .

4.21

I'eaple mican chfferent himes when referrme to e same parameter nnnae
T cslablesh some commen groand lor nedlon contral tevannaligy, heve
ares some denvral gwideliones der Hns inteepretation of melion cotdeol Yerms
and specifications

= As meentuencd carller. mos! mation control performance specilicatinns
shioplel b comsbude red syslen speefic ationa,

¢ When not olhirrwise specifled, all #roneelaed specications refer 1o
the posttuw erent

= The scrvo loop [eodback is position-based. All ¢iher velocity, accelers.
Vign, errar, ele. paranelees are derivel fromn the positlon Jecdback and
the intcrnal clock

* For measure the absolute position. we aced a reference, a wcasuring
drvice, that Is skentflcantly maore a«enrate than 1he device 1eated. In our
cose, desling with Iractions ol micpims €L pm and less), even o stan
dard Iaser interlerometer becomes unsatisiactory. For this reason. all
fa tory measurements are made using 3 sumber of lugh precision Inter-
frrannéeters, rpost nf 1thean rnmpected 1 a compuirrizr:s test stickhpim.

¢ T avoid unnecessary confusion and to more ¢asily undersiand and
troubleshaat a preblem. speclal attentlon must be palé to avold
bundling digerete errors In one geneeal 1erm. Depending on the applica:
tie:n, soanc discrele errors are not sigrific:mt. Srouping thenuin one gen
eral parameter whl ondy complicate the oaderstanding of the system
perlormance in certaln spplicatinns

Following Exror

The Fallowing Error is nol 8 specifleations paratneter bug, hoecause ot is ac
the heart o the servo wlgorithin calevlsdions and ol ndher pargnustes defin
tlons. It deserves our attention.

As will be described later in the Control Loups paragraph. a major part ol
e servo comroller’s task Is 191 make sore that the actual moten devic e fal-
lows as close as possible an deal trajectory o time. You can imagine hay-
ing an hmaginary (ldeal] motuen device thal execiivs sxaclly Ihe saotion
(rolile Vou gt requesting. In teality, vhe real wotlon devace wall lind syl
devialing trom This ideal Irajectoey. Sioce mnst of Hre tiroe the sl imition
devire is 1railivg the iles) ore, the instantaneaus ereur is callif Follawing
Error.

To suminarize, the Followtng Ervor 1s the instantaneons chiflerence betwern
e actual pasition as reported by the position feedlback revise amd the
ideal positing, as seer by e controlien. A& avgative follinviat! Ferier means
thiat 1hie leald is 1railing the icdeal molinm devies,

S dIFue M — e

14 RO,
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Motiva Conbrel Tutorial

122

.24

Frrnr
Lrpoor Lias the=szngge e lpntmer s 1the Felowinge Brror with thee exception that

bl b Braguec Ty In st s ampaaree b dtee postthien derdbac b device
penn ke ot teeon e terr] precysion measurie e device

i ctlier winds, the Following Ferar is the inslaolaneous error peecrivisd by
thes centroller wivle thee Brror is Yhe ane perccived by the user,

Avonracy
The o ol g sysiei s okl Ay The uus) cinbinon parailietig usees

watnit e ke Unlurbimiely, doe ooils perceived] simplicity, it is alsa lhe
eamiesst Lo s lerprey,

T Avearacy is o static o measure ol 3 pointaepaint positinmng ereor.
Hart ne dvoan o relerence piond, we command the controlicy to mweve a cer-
i aliglonee Wihaen the mation is completed, we oeasare Yhe sclaal rlis-
taneo boaled with an external precision measuring device The dillerence
1he lerror) reepresents e posit ioning Accuraey fr b parlicular migion

Bt aase eviery appelw ahinn as difrerent, we neeat 10 konw' e ereoaes e all
pessibbi- molnns Sance Lbis is practicadly impossible. an aceeplable cone-
Preoaise s boeperfoenn e ol test

Hartng drong one el of the teavel we make small incremental meaes and
at cvery stop we recordd the pesition Evvor. e petform this aperation for
Hee endire ncilnagd Travel, When fnistisil, the Errar data is plotial on a
uraphe ziniliar bo l"lg 4 2.

(AR

+

Wys Fornr

}

* [ '_L,-«-\\
.: = : e

ﬁ'ﬂ. .2 — Meagino Forreor Torse

The daffererie rlween thi- blsthest anc the lowesy points o the graph s
Lhe teaximuorn puscsiblée Ereecr that 1the rvedtion dewace can benes This waorsy
fasc number 15 reparied as the positicning Accuracy. Jt guarattes the user
theal 2ct any gpplicallan, e poxitipn]ng ereor will ol e deeater thoan thls
vilue.

[ | (S O L CUR TR
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124

425

Loval Acouraey

Fooe seme applications, it is anportanl to kiow nelt st The posilaamng
At ugaey vl 1hie cnlre avel bud also over o socdldistance, T allustrae
i< case, Fig L3aaml Fle 4000 show Peaextreme cases

bavant
M.y Larer
¥ !

1 1" sitm 0t

Flg, 4.3a — heh dvciraey for Seraegd? Mievernes

Line

Rins Esrar

I"acnlun

Fig. 4.3-b — Low Accwrucy for Stnudl Motiws

Roth etrar plors fraova Fig. 430 and Fig. 4.3-h have a shimilar maxhmeim
Crror. Gut. il you compure the inaximum Error lor sl distaiwes. the sys-
tem in Fie. 435 shows significantly larcer values. Fur apphcatin vequhes
high accuraey for semall mtians, e system in Fig. 4.3-a a5 clelicnitely pre
lerred.

"Local Etror” is s relative Tecm tal chepemds on the applicistion; nsmslly oo
Local Error valwe is given with the systom spaecilicatinons, The wser shuould
study the evror plot supplied with the mwtion device and determine the
ApProximate naxitniim Loacal Frear for the specilic application.

Resolution

Reselntien is the smallest motion that the controller attemplts to make For
all NC mnter and all standard stepper motor diven stages supported by
the AR Tns 15 also the resodullon of the encoder.

Kesping in miml that the serve loup |s o diaital loop. the Residution can be
alsn viewerd as the smallest posttion increment thav the controlker can han-
dle

QYD

vl P =31

110 Reswpore




MM4006

Motion Control Tulorial

S\

1.26

Minimum Incremental Medion

1 Mivivnorn “oereppengal Moo js thee socallest pesticon et aoalevage cas
“Clably tbake L neasarel wth o eaternal precision measuring device, Tae
ventioller i lor izstin e, exernte el e eagal bo e Besolution Sone
civcendses conrtd bt o cechity, 1ha Loaul ntay not move at ool The cause lor
chis Boanc e mechamin s

e R L =

N g

Fig. Sd L ot al Suictiey cond oo on Strall Weatiens

Fly -iAd showes low eanessive stricteen soel plasticite between 101e #ncoder
andd the loacl cancause the motion device to deviate from deal miAdlon
when executing smallhoobons

Fhe effeer o these bwa JaChors RAS L ANCAUIT ature, Samernes, lor a small
mndlon step ol thee inoror, e Jpacl iy iy mave a1 all {hher tires, the
acurnulated eoperey i the springe will cause Uie leal o jump a larnees dis-
tance. The erser plot will be simiflar to Fig. 4.5.

I'tensr

Monnn . /_\

lineremeidsgy t + + + + + ./ ‘f:\ + +
AVAS=
N

Fr'g,. 4.5 — Frear Pl

Hutwn fleps

G thes Sinineam Incremental Motion as delined, the sesxt task is o guan-
v 0 This = meore difficnlt Jor twan Teasons: onc is ks randon nature and
e mher 15 1n rle!lning whatl a comj slered mntlon rqwesents.

Assuine that we have a motion device with a 1 ym reselution. L every time
we ronmancd a1 napian the mcgsured @rror is never gresler tan 2%,
wi will probably be very satishoed and declare that the Minimum
Inerarnental Mution s better than | pa. I, 02 the vther hand. 1he measured
ot is somelines ax call ag 111 jem (2 9% erenr), wie couldd in say
it | ope is a reliabls mation step. The difficulty is in drawing the line
botween accepiable and unacceptable crrors when performing o stall
wothioe steq Thus mosy commmen valwe lor The ngxiimnm acceplable Frror
fur senall matnnes i 2087 but each appheatun ultirnately has its vwin slan-
dards.

One winy 1 solve the problesa [s 1o ake o Lirge number of nnsisnrsnecta (o
rew handleerel al minimoen) e @sch mation steps Sive and present themin a
frnkl that an operater <an use te determineg the Movmuam bweremental
Mestivn b ets onwn stauclards.

4 ..‘ rraSciFagqule L0
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4.7

418

Brlanss fanen

‘q_‘-ﬁxﬁ
1 1 1 1 1 o —

" 1 ’ 3 . . - . mooal

RCTTITEN To S T R I I TR IRl 11 EA

P A& Feror oy Afoder Step Sr2e

Fig. -k sbosws i ceampic of such 3 plol The graph represents the nnsxi
e eelative e fur gfreyend monlon svepy sezes. n this example. the
sintm Doepeeental Rlotian that can he reliahily perlormesrd with a maxi-
o 20 error e onie couivalent to 4 resolution (encoder) incermenls

Repeatahility

Repreatahility is 1he posboaning vavahinn when srecuting the same maotion
prrafile, Assumipie that wer have & moln Sequance FRan sirps a s nwmnlbwer
e ihirherent lacatlons, the Repeatailivy s the masimuin vanatian in poss-
tee ol argets whun the same rnolion sequencs [ repeastad d g nunler
vy U is o re lative, nm abswelute, ervor between ldentical motions.

Backlash (Hysieresia)

Frr all practical prarposes. Hystetesis sid Backlash have the same meaning
fur typical motion canteel systemns Fhe trnn Hysleresis has an glectro
magnetic vneln while Backlash cores frem mieshacdcal =nglhacering. Golh
describie the sqone phenoowenun: (he sroom cansed by aprproaching a poam
from a diffcrent directian

All purarneiers discussed up ta nnw Hest invalve the posilionieg Error
assumed that all motions were perfarmed in the same dircctwon, [ we tne to
measare the pogilioning «tror of a certain target (destination). approaching
the destinatiim [rom dlilerent direcilans cottd make 3 slanifleany ditfet-
enue.

In generating 1he platin 1ty £.2 we saicd tal e molinn devies wall niske 2
large numbcr of incremental moves. from ane end of teavel to the other B
we commiand the mohoen device to move back and stop at the same loca-
tons to ke o positinn &reor neasnretmetl, We would expact 10 get an Iden-
tical plot. supenmpnserl on thes hiret ones Inoreality, the result could e
simlar to Fig, 4.3,

FIVIITRIER I

DA U]
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4.2.9

IRt 1 s - »

Liser

e than

dag. . — Hvsroress ot

I'hé errar pplist in resverse tlivecenmn i ldentival with thes irst oné bt Seems
te Lo shiltedl down by o cemsiant eerar. Thes constant Leror is the
Hystarreals oof the svstenn,

To qustily a Ivte more why we call 1hys error Mystceress, lels do the saine
ceaphin a diflerent oot (Fig. .85 Ploling the real versos The aleal os
tyoa will give us o [amiliar hysteresis shape.

[T

1" vvlte 0t

Lol I'Le

(H Ay P

Trendt 2y dedt posibens

Fir 4.8 — Rea! vs Ideal FPoseuon

Fitch, Roll 2l Yaw

These are the mos] commmon andular ereor parameéders lor linear trzsbition
slages. They are pure peschanical errers and represent the rotational error
ol 3 stage catnawe aronnied the thren axes. A perfect stage should not rotate
aronnd any af 1he axes, s the Piteh, Roll and Yaw should be zere.

The commonly used vepresemadlon of 1he theee ervors is shawn in Fid. 4.4
Isiteh 18 rotavion arauend the ¥ oagis. Kol |s rotation aroond the X axis and
Yaw atuud the £ o,

e
~ Fitch

kalt L £, T

Eigg. 4.8 — Fuc sy Yoir onet Bali Wotion A ves

o nikeacaeen Ko
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1.2.10

1.2.11

The probileen seath tlos chetinitmon s il theones: codees | citheedn i
yememb-r. % Nhere -.g{;upluc.\! repra saentabog in preseatsl o e o n
B o e ez ale o Dy A ant leadseaess s eeh e parnned- rolls
siclewines eonc thae Jeseel woveaw, s gtalE o Boll S heor endes nps ol chswen s
the lead scsew pave oo call bt Pileh Aoelos e thee earoage desontes
lee't wr vizhin Peeop tloe Stezamehn dlfeCEmon o ar g’y Y Gajectun e = we
vadf il Yaw,

* -~

¢

HUITRTN

Fig, $.00 — Fie: i, Yoae ooped #:alf

Wobhle

Thls parametrr apphes only bo rotary stages. Lt represents the deviahon ol
1ha as ul rotation during ot A ximple torm ol Wahble ix o constand
ohe, where the ratating axs cencraies acircle (Fig. 4.11)

Fig. 411 — Wobbie,

A real volary stale may have a more cemplex Wobble, where the axis of
1Glilion fdhiws & complieated trapeciory. This bypee of crrer 4 caused by
the imperfections of the stage machining ancdor Lll hearings.

Load Copacily

There are 1wno rypes of loads that are of srtteresy lor moticn contral applica-
Civaes sbaliv acnl ilynstnbe Inads.

The <tativ Load Capacity iepresents the amouant of load that can be placed
o w stage without thiemadlng vr exessively gefcrming it Determming the
Luaed Capacity of o stage Jor a patlenlar appllcatlon 3 more compiltcated
than iv anay first appear T stave nreenlatios atd the distance oo The
Il P b 4 arrinvte play 2 sudioficant role Far y alelsiled descriptiop on
heaw 1y caleulate the static Load Capaciy, plense consolt the inotion Con-
tredl catitlepgue futnrmal section

URLEE TN i LU U

A4 Wt
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4.2.12

1.2.18

Tl elyngmne Logel Oty refers (o the mator’™s offord o mane The laxd.
Hie (st parameser ta derernure 15 how sl loid the shaste can push ar
pall T smne cases the two wglues coulnl Beoalidercnt aloe 1o jnlernsd
niechanical constractwn.

e seconed type ol dyramic Toad Caparity relirs 1o the nesimoem leadd
thit the staee could muve vath the namluad o celevazion Chs pacoaeler is
neere diffleull en specaly Pavavse it invohes diliving an e praihe fielline
ing error cCuring scceleratinm.,

Maxlmum Yeluehy

The Maxznum Veluclty that coald be used oo moluee sonteel syatem is
e lerminel by holh mpolioe divice ancd thaver Lanally ol veprresenls s lpvwer
vitlue than the nator or <nyer arc capable of T nest cases aad i parlicu-
lar fay the MM, the ilelaull Maximam Velovily shinald i he inereasecd
The mardware and firmware are tuned L o pasticnlar waxinnrn vebwty
that cannot be excaaded.

Minfnium Veliwity

he M Y elocity usable arth a maten device depends cn the matlon
corteal swsten but alse an the aeeeptabile velueity rognlaticnn. First, the
curtroller set~ the slowesy rale ol nondinn ingrements it ran make Vhe
Fneaher resolming determines the mohen cremen! s e ane then, the
application sets s hmit on the velocity ripple.

Ficillustrotas s, take the examnpls of a linear stage with a resolntien of 00
put. T see sct the velockty 10 0.5 pudsec. the stage will move 5 encovler
poands e anne second, But g properly imegd servo oop coull imove e
stage 0.1 pm in aboot 20 ms. The positisn and velochy plets are llusirated
inFls. 402

B .
hrarage Vehe alyfivy adner
Walaclly . v

____ - v
F Tr l'u fi n'_L
* | L ||
L | L 1

L

Fig. 4.52 — Fusatioon, Velovary uend Aaeerage Velucaly

The averare velovity is lw bat the velocty ripple s very high. Depending
wri the application. this may by acceptable or net. With ineseasing velocihy,
the ripple decieases aud the velowity breames snmiolher.

‘This ievmple is even more 1ruc 1n the case of a sicpper motor drwven stage.
The typical nowse comes rom & very [ast transition [rom ane step position
to another. 1'he velocity ripple in thal case s significantly higher.

In the case of a4 DU mytyr, adjusting the PID parameters 0 gel a sielter
tesmoniae will reduce the welocity nppde but care must be taken not to nega-
tively allect other desirable motion characteristics.

411 TR I XA = 111
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1.2.14

1.2.15

1.2.16

Yelocity Regulation

I saome itpuli(;llimm_ {for exivnple scanrmmgz, st is poporiael feor the veliscity
Ie b oweety constant o seabily dhese are a nuinbes of factors besidss the
contndler thot s T he velusiny

Ay ddeseribaal in Ve Mitdain Yeloeiny olelintion, the spaeedl pligys o sezofi-
want role i the mmount o ripple generate], spaecially at low vahes

Lven il vhe cantenller dexss o prerfect psh h)- ronming with rero lollawing
£rIor, Imp- Thectwsns m the nevhannics !:fl’lflll'l'll Aty trapsims<ion v |-
Pl @1 1 will seneraie e veluelty rigpple 1t 140 Be translaren 1o
'u'clncll)' [asprltian prablems

I repaepelinn? no 1he .~.|r¢<'i|‘i<' applicatien, ong ot v londogy ean e prre-
lerred wver the olibeer.,

As lar as the controdler is conremned., the ztepprr matar vergion is the ideal
vaze Jur w duod averave Yelouty Recudisthen beciause the modoy wmherently
tollsws precisely the desired trajertory. The ualy prrohilem s the ripple
cuused by the actual stepping prowess.

The best a DC maotor contraller can <ois o approach Be SHepper miotor's
perdrmance inaverade Viloaolty Regolataen, bust has the advantaee of s
nificantdy reahace| velecity ripple. inhierently sod thirauygle P i 10 the
DC mtor dvaver lipplememts a velocity <losetl boop thirongh e use of i
tarhopeles, the overall serva performancs nveeases and one of the
bigeest bencficaary is the Velogity Regulatinn Usoally only hagher ewd
motion contrul systems usce thes technoloey and 1he MMAO06 12 eine of
them Sinwee barings o real Lnchormeler is very expeagive arul in $onme cases
close 1o hmpessible to naplement. the MMANY < both use ar simulate 3
Fachanneter Mhrondhe speseial catenbbey soied absbabis 1hé sanwe vesult,

Maximum Accelemtlion

The Maxunmm Acceleratpn is o complex parameter that rlepends as nnch
all the motion <ontvel svstem as 1 dues on application reguirements. For
steprper motors. The gl concure & nnt 1o legae shopes (or
Svynchronizating) daring the cceleration. Besides the nailor and driver
pe~fornance, the load incrha plays 2 signiiicant mole.

Far 147 mutur Svsbenns the sifuation is ilferent 1! (he Seze af 2he 2olliowiags
crror Is of no concern duming the acceleration. high Ma<hmun Acceleriino
values cri be enterrl. The molinn device will nove with Hie lnghest nauot-
Al peceleratwon it con (delcemined by the motor, driver. lond mertia, etc )
and vhe errars wiit by jasy a temporary larger [olloawlng crrur and a veluaity
avershiext.

In any case, special cunsideration showld be clven when setting the acceler-
alan 'I'hollgl\ i musl cases A hann will Be dane in selting a high areeler-
Ao value, avoid ) UL T ¥ the applicativn daes nul reqgquires 1 The
dnver, motor. melwon Jevice and load undergo maximmm striss donne
hlgh acceleration.

Combined Paramcicrs

Very nllen a user lonks atan applicallnn arul coachales Hiat he newds o cer-
Lin overall accuracy This nswally rneans that he is coaenhineng womonher ™
individual tenins (error paramceters) Into a ssngle nne Sane of ths com-
bincd parameters even bave Lthelr cwn niune, even thoach wob all peuple
mean the same thing by them. Absclute Accuracy, Ridivectional
Repeatabllity, cte. The problem with these deneralizatlons 14 tel, unless
the Term ix well detined ool the lesling closely samualades the application,

the nthimlbers cottled baz oF Bitele vialee.

ERRHI S P40y — 1uars

112 Ricwport.
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T toes) apgwoachois o caeelnlly <ty the apphe agian, etract frmn e
speciiivatior, sheet the applicable discrele woror perannclers and combimne
fleern desmalls caly] Thensg to uet The sworst e seeneral errar gpplicalihe g2
e spue 2o e This angthioed oot cnly ofters jomeae s eoride yviline but
also dives o better understanding ol e monivn coniee] sestam pethin-
roane el hoelps pivpéind prollerms

Mo clue P Phe antegraled nalbare of the SMIM NG 2vstem, imany hasic
vrrarsE o bee sigmfica iy corrected Dy an o ozher compenent of 1he loop.
B RIS Secoaey angd e locity Regulaticn azne [usl o lew s cnnphies where
P contraller ear nnprieas maten devs e pesrlornsanee

Sl Control Loaps

Whan Lalkine wbmn manicn conloal sovstems, e af U sy imparigl
nuestions i the Bype od sepee lcp inphenentecl, The fest naagF Jdistinetion
is hetweeo vpen amd ¢ osed lops, O conneae, this s o patficulas interest
when drivi sleppes anotors, s e as 1he IF servo [oops, the I ivpe is
by far the mast widehy used.

The MMAUHT impdeents a Pl <crwe laop with vetneaty Secel-forward lor
hoth D andd steppe-motor marion devices 0 ooy jusy o sialie ¢ cserd
laang, when e mantiopp is stoppel, oo a fully dynamic one.

The basle diagram vl servn long as sl io Fig. 4 130 Besides the gime
el ivlerpreler, the wnimn 1wn perts ol a metion controller are the teajec-
tary renerator and the scrvo vontrollar, The firal generales e dosined
trajecanyy g the serondd wie controls the motor W follow it as chosely as

pessilile
B M s y
'
- -
r we = ! ...
LI XTI T R R Traxtliny e : e, .
L . - 1| Mhenr - = Malur
P [inenel lLararas I Coqntes ller ' - .
_— L e "
1 - .
St Crarpo e ‘ : '

Miwards

Flg. 4.13 --- Sierenr Luine,

Riewvwport. 41 ENlbdalE 2D 030
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4.3.1

FIL} Surva Lermopy

Ttwe PIC teren coms s D the preportinnul. iitezeal aonbderivalive gain lae
vk e aré o The Gasis ol o coveend oo cateidation Chee eanmng:
vipradion @iver foerit s

K.* 0N [oclt-l(‘-?l—':

whienes Ky = Poapnetucnal ssin iy
K e jntestiat gain Livtin
K, - e nmvatine aain i bor,
@ o= laslanzanemts folloseang errug,

Thas proslslean B gt asaers is b eel a feching for Shos lormnda, speecially
whet iesing teotene e PIR loap rontog the PID means changing i2s chres
Retiny Lncteors Lo abbain o vertagn syEtem respanse, Task rite dirdieull 1e
auhievs withioal seine underszanding of its behivior.,

T dullavi vz parigrapt s evplain the PID compunents anc thewr operatian
P lamip

Leis stant wilh il simplest (vl ehised leop. the 1" (proporiedil) Yoo).
Thae elicgrann o Fig b 1Vbaliows ils coeligurativn,

LA R

Toapelory '

- v ) K' - Iy L]

. I

e eaelier
s by B
M reas Centraller

Fig. 4.44 — 1" fLoun

Lvery servo rvele, the actual position, as ricparted by the encodher, is cone
parct 10t desired posaition gencrated by vhe wrajeciary generator. The
cliffereace o is rhe postianing ereoe (e lallowitg ereor . Anphliying i
analtiplelng it by X,) gererates a contral signal that. conyerted taan ana.
Jue sisnal. 15 seul to the motor drlver.

There are s [y conclusions that could be drawn from studying this circuit:

« The mnaoter conteol signal. thus the molor voltage, 15 proportional Yu the
lollaswhng errer.

v hiere must be a lolowing evenr in order to dove e nator.

»  Highoer velovilles need higher iinmia voltages ond thus higher following
Frrirs.

¢ AL stopy, sanall #rroey Casnot hie correclex] of Hoeey dfua'l geneeate emergh
widiuge [OF the motnr b evercinne liiction and Striction

* lonereasing the K, gain reduces Lhe necessary following exror but loo
e b ol st will gersrate istabilitiex aunrl vesclllatones.

COFN # lpadn- - <1y

Q>
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Pi Jonp

Tor e imivate thi- errea ot st and during long coestapl vehicily minfjons
(ustially collsd steddystate grror) an integral leen von be added to the
laop T us e istesteares 4200030 e €rroe @vfre sere e e ard e valie
ripliodd Bee thae K s fagbor, is arlded a0 the coetae] seonal Clg 30050

Servse Uvaneler LAY

WMl =2l e

Fig 4153 — P Lecap,

Pl resall I thal Hoeiplegeal leren will increase wntil it drives the inctor by
itself, reducmg 1he fllowing crror to zeve At stup. this has the very desh-
clthe effect of dnving the poslnoleg éreor to 2o, During o g constant.
velorily suation it alse brings 1the [ollowing errcr to 2zero. a1 mmpurtant
featuce lar some cplicatlons.

Hulartunalely. the integral ierm alse has a negative side, a severe destabl-
hatng et wn the servo lanp o The real waorkd, o simple '3 lomg is usually
nelesira bl

D Luep

The thirdd berprr ot the 211 [oop is the derivative term. [0s delined as the dil-
ference between the lollowlng cor of the carrent aeivo cyele gl af The
prevars one. i the lnllawang ¢rror does not chinge, the derivative term is
Y1)

St Captpally

I RTEERI TS .

wourew i o = "" ]
> . Muyjar
» [
| RETIRN
J.- (S 3 |'~I- . IbI Divwer -
. . AR
“
L4
'
.,
W '

carder o
> ~
Motz onteller '

Fegy. 416 — FA Lo,

Fig. -1 14 shatws gl 11D s&rva long diggram Tl derivative term 1s added to
taee prouprtivneal sl integral ane. All three process tie ZGlnwing crear in
thelr i wiry ane . ackled ogevher, form e conctzel sicnal.

The derivative futi adds o cimping ¢lfect shich prevenis osillations and
positeny evershent

€16 FEAFGAIN e nly)!
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132 Ierd-Forwand Livps

Sodeseribied in the prrevions puorageapbs, e snaice deiviag lorce ina N0
oy i thes pwpesrtinral Weem, The athier bwo cornect <Pilbe sk dymanuic
= ks assancbaledd w5 The o losed Toop

Takme o closer look at 1l desired anst @bl minten paraniebess oo at
the charazsteristies ol the HC molors, snme Ner =T se s can I
male Ber g constast loadl, the velociie ol DU oppocar s appresanggde by, .
pranthal wih TR velzade TS nieaies Erat B o tgeesohilal veleoty no
Bl Bor st e, Vhae magior voltage will Terve sdzs o tepees ool shopse | Fig.

P il V¢ oy

Ma ae

Toidar

Fig. 417 — Trupestaidal Yoelocite Py,

The secoud observathon bs that the desared vwhmny es calculated by the tr
jectury generator anl is known ahead of T Tha obvlous conclasion ss
that we could take this velucity inflinrmation, seale it hy a Kyl Laclor and
fued it to the motor drver, IN1he scaling is done properly, thee right amisnt
pl voltage iy sent I the motor 10 gel the deslred velocitles, without the
need for a clisedl tuop Thscanse the signal is therived troan 1he vebucity pror
Me and 1 is heing SEnb Jdirecty e matar dever. the procedure is called
velocity fecd-femsard

OF caursey, this lanks Bke an apen lowp, amlat s cFig LR Bul, addiog 1lns
SIgNAl to thie losenl [oue hos e pllect of signitisantlv reducmng 1he “work’

the PID has to e, thus redacing the overall folloswang evpor Thi: PHY mew
has to correel nudy for e resclual creor Jeft over by the fecd-ferward =ia-

nal.

Saeden Cuter din

lieps 1y _— v s th
Coreraler *
L Shanee
S— + ’
- w sk, ...'.... » e -
’ v * *
S S e - . k"
I
Tiiabhr @

Meenrer Coal=elin
Fig. 418 — B0 Lovap ity FooeFora o

There 15 a0 esther spiead neie Hiat has be e naule ahnae the fecd-lorward
mettoch, e veloty 1 approxinelely preportinmmal 2 by vallase audd auly
Fron cematactt laacls, but this is troe ouly il the driver is a simple voltage

— QD

[ FTR DN EYRCYTC R R Rieswvport.
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QD

RNienAPOrt.

Ampkidicr or carrent thague deeesr A special case e when the crver has
s own velovity eedbaek [oop Erom a achorerer (Fise 114

e rove b nnacalber

. Hulye
J’.- LY S - = v g

LS ih
* —-— L] R
' Toslttes 1t

Mg ot lie 11t entleet

Fig 4,19 -— Tactoneler deives FIDE Loop.

The fiwcheanetsr »s a deviee: that outputg & voaltage priortivnal witl the
'b'l.-lm.'ll}'. Using ils sigmil, the driver canwgnntain the '.'l:lol_'i'ly ter Ty prapar.
toga ] Un the conleel signad. I swch a driver i3 gaed wath a veloolly leed {or-
ward algen Whon, by propesly tming the Kyl pacaroeter, the Tiesgl Firweind
sanalaanlel peefonm s excellent joh, lcaving very littke or the FlIY luop to
tley,

The MAVHRG wses Vs type of velovity control driver to get the highest per-
lormance possible. ln addlitlon. saice tachonwters ale expensive and many
tines inpractleal ur even Imposside o wse, the delvet bas a special Clr.
ruilry loned to cach individual motor Uepe that <an “calouate”™ the vedonity.
The results ave ssmilar to 3 tachometer [eedback bul at a (ractim of wcose.
The drawback is Ihat wach mator typr: aeeds a speclilly runed driver caxd
hut, becavse it is rlesigried to work in a predefined system using known
mAlon <levices. ats operalion Is totally transparent Gir the uger. Al dover
cards are preheaed and clearly abedel gl oo mljustmenls are reguiresd
{or allawl)

1.17 LIMRMIE G s k)Y
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EX W Motlon Profiles

1.4.1

Whens talking shiconl iz ¢ cnmands wee roror Bocerbam Sirinds sem lu g
mestion comtraller that will Fitiate o cortann activon, sty o rpusliog “There
ate a numbe: ol ccanmon notwor sgannamds v beaee ielenhilsza by name.
The fallus s paraceaphs eleserin- o lew ol Yhe .

Move

A move is g pent epolng s, D0 execution of & meoe st coen-
inane] 1he rotinee doeve e innves rom the curkenl posivion W a desired fles-
tnatlon. The destineclon o b speeesfieel cither as an absolute postion nr
A A ekl disties lrom the cnsienl position

When excoutivg o rinve gannnandd, 1 medion device will aceelerate until
the velneity reackas a predetimeed Yalne. Then at the proper tane, it whll
start deeeberabing so that whes 1he mnior stops 1he device s ar the cor-
rect gesition. Tl velacsty plet ol Hos 1ype nf mation will have a 1rape-
zondal sovape LFie B 205 For e reasan, this tepe ol smatinn i§ called o
(|¢|)e?uh’|.ll nisber,

et iy

Time

Fig- 4.20 — Trapozastal Metion Protie

The pasition and aceeleration prodiles pelatinee to e velacily are shown iy
Fig. 4.21.

L TP T

Uesreil Weppray

T

L AT

Fig. 4.21 — Vusiterwr aned Avc&terarenit $ndiles,

Beswles the destination, vhe accelerallon and the velocity ol the marion
CEBE voms1ant porthens o Bt) can be set by the user hedore every nuons Conk
randd. Sulvanced coneollers like the MMAdE allow the user to changs
themn even rluting The nution. However, the MMAODB alwiys verilles Mt
parameter chiange can be safely pedorimer [ not, the cormoaml 38 ignorsd
and the moton continucs as initially defined.

QXD

LIl al i — X s
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9.4.2

Defanlt Mode: SSCURVE. Prafile
Twnr typrs ol profiles exist: TRAPEZONY and > TRV,

/NS

TRAIEZON) ur SCURVE

The Scarve lypr avanls aliapt variations i ospessd durmny axis enovemen,
sonsNpe ety it unproves the movement quakity.

Y
4
Fapalmly 3
T
i
Faraladbe 1
E 1 i
¢ e el
A
: I
- -
<in g
Al : .
V¥ — .
1
— - v —
a Tempairary acceleration

Poar’ Maximuen scceleratlon
a0 Avorape acceleration value set rom the front panel of the cantroller
[l Aziz Sﬂui | + MODIFY: ' Acceberallin meha)
Ay = B2

Advanlage

Crvca smnoth accelerathon in the acceleration phasze (starv) and in deceler
atiyn {step). therchy avoiding severe jolis to the mechanisins duving these

owents {starlyendy.

411% TR ARG i)m)
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114

Jog

When seHing up an apphealne, b is often necessary o move o devices
aanually wehlle obscrving weotwin, ” he gasy way to do this withoul vcsort-
md v eialived izpear covin e soche as joysticks or brack whoels is 1o nsre
sunple push-bulton seodohes, Flis 1vpe of motion s called a p.e When a
e butian 18 pressecd The se lected anls Shans aoving wah o prodlelined
velucaty Phe et contirves el while the butron is pressesh ol srops
muncdiately after ki e e se

T MYLRER: offers 1o g spenedts Thes Migh speed is programable sl Hae
e s Is Lo pones suallen Fhie jog aveelerarion s alao 1en b e stoall
vr 1l the progranue b maxoaeun o celeration valaes

Hame Searely

I seare b Lo speeafle et pouthoe that 15 useful For most 1ypes of
apglivatioms, Ite gual iz o linl 2 spuecifie paint in Travel relative lo 1ln-
mannting bisse ol the meticnn devies vy accurately and repestahle T
neEl i This absolnte eforecu v polin is twofeld. FIvst, In many applic
Hoes b s enporbeit 10 Bnaws {0 oXot positicn i space, even gfter g
prower-nli cecle, S eansdly, 1o proteet e onmion devkce Trom bittenag 8 Feae
el bt ruction <et by e applicatitm Lar its nen ravel linlts?, the ven-
trodel uaes pnoetfamable soltware lenils, To be elfhcient though. the
suttware Jiars wast ae plicerd aceotately i sypoee befure runeing the
apphcationn.

Toachiewe This precise pasilion ieteeenving, 1he MBARK potien contral
SY5IeM eXCCULrs A murint sivpuenes id Inoves

First. lets luok at Lhe i Sware requivedd o determbne 1hee position ol a
motie flevice, The most conpnon (aned the urke supportcd by tiire MAIDDG)
ape incremelial ncndess. By kefinllien. theswe are encoders that can (i
only relative moves, nor absolule posivion The conlewlive keeps ack of
pesEilan by locrementing or decrementing a dedicated counter according
1 they inlorpatisn recgivid drom the encidder. Since there 1s no absclute
pesthon infermation, position “zero” is where the cuntrollee was powered
on faml Mhie position counteay reser).

10 datermine an absclute position. the contreller must fingd i “switeh™ 1l
is unique 10 rhe entire travel. called a heme switch or origin switcie An
nportdret recraisition 18 that this swateh muost be lucawed with the same
aceuracy as the encuder pulses. Il the mpotion deviers is using a linear sl
as pugitlon encodes. the home switch is usually placed on the same scale
ond read wilh 1he same accuracy.

It, o He @inher hanal, a rotary eacoder Is used. the problem becomes vire
comphcated, T'o have Ly same acenracy, s mark on the encoder disk counld
he used (caller mdex pulse) hut because it repeasts g€l feery revolatlan,
it dues f defive a nnlgae pont over the entire travel. An origin switeh. on
the other hund, placed in rhe bavel of the motion device |15 unigue but nol
accurate (repeatable) snangle. The salutian is ra use hoth, dolluwing a
search alporithin

: )

i)
Einuilar ives ﬂ ﬂ ﬂ

I'uvs

reginSwierh

Fag. 4.22 — Orgine sodch uad ercoder indoexr pulse
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Motion Control Tutorial

Anorign swilch (e 1223 <soparates the cnuwe trave' ! e v aieas: oney dor
whicts st Tras 4 Bidhe leveel and oo dor welile D in is low. Flve omest imguer it
ek al it is the transilion Between the two arcas, Also. lookiig at the ornan
it Iy level, they contiolles Rneews on whileh sale ol Me transivion it vumaenl-
Iv iz szl wehvie lowsiey 1oommve 1o lisl it

She Las< ol the home saareh ronding: is Lo idenlidy one anicgnes ingdex pulae
an thie wligolute positnm referenee This is dune by drsy finding the ovimn
<witch tronsition and 1hen the very frst indes puise (Fig. 125,

h |
Al —
rpn e th Y

L=veker =iy

Fig, 4,23 — SteaionneedS Oren Swerefs Sevenh

Puv:

So lar. we can label the vwo inohon segments D and E. Doving 0 the cnn-
vl o lonikdng fog 1he origin Awlich Trangivion angd during © lor the ey
plse v guarantec Lhe best accoracy pussible. both D and E sepiments are
perfor ned at a very low soeial aanld withont o slop in-hetween. Alsq, iy
Eouhe slssplay update is suppressed to elinnate any upneccssary overlicad.

Pl roullog déscriben] above could wirk bat b onae prablem, Lsing the
Inw spuceds, it could take a very leag time ol 1he medlon device happeits o
<tart inonn the opposiie end of travel. To speed things up, we ¢an have 1he
tothne device meve fysy in the vivinity ol the arigin switch and then per-
fiermn thae twn slow mantion=, I aned E. The new sequence g shown in Fig.
4.24.

L

ham Sl

Proanlis lieden I I I

| TN

Fig 4.24 — HlwhLouSpeed Oy Swirch Search.

Mution scegment 8 15 perlormed at high speed, with the pre-pragramel
honwe sesuch speedl. When the origin switch trmsition is encowntered, the
wolion device slops (with an overshoot), reverses dorectlon and looks tns
W again, this 1ime wiih ball the velocily {segment LU} Oaee lauard, 30 stops
agamn will i overshngl, reverses direction and pxecutes U and E with one
(ruth ol the programed home scarch specd.

In 1he case when e watinn tlevice stars irom the other side of tha engin
switch ransition. 1he routine will 1o like Fig. 4.25.
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Fege 425 = vanzen et Fhck C)uixasite D i,

The MRHHNE sperves of ogthe speed ape lo tler azidie switch Somsilion sew
e &) and then excoute 1B C, D E.

A home search enutines are e s tlad Eae Last seoanenl Bois purlariel
In1he positne darechom el teasel,

CALTION

The home scarch roufine ks a very importanl proceduore for the position-
ing acvuracy of 1he enlire aystem and B requires ol alleatiun from the
controller, I not intenupl or send other connnuads during its csvocu-
tion, uoless it i3 fur emergency pumposes.

. - QYD

L s Camde WL 472 W'




Section 5
Trajectory Functions Tutorial

QXD

Renvport,




MM4A005

#-Axis Molion Controller/Driver

QYD
RéenapOoHt.




VMAQODNG 8-Axls Motion Controller/Driver

Table of Conients
Section 3 — Trajectory Functions Tutorial

Al LRGN OF TOFNI it s e s sr s ses e era e ee e ot
S TR R 1 L (o PP PPPOUPPOPPOY S
312 Teaiectory SICIMENt o e s e s
STE Trasjelore YeClor L i et e )
21 Vewrar Vilority. .. .. . el Chd
S50 Veewir At eleation L oL Lo oo o ave v o8Y

A0 Trinjectory Pseriplion and Comvenlisnms. . . e v e vee v ene wnihd

S Heometpe Convenliens L. L L I

DA DeBmbng Trepaa oty EICme o et e e e e e 2 D
A1 INdinngl nes i
TR Defininige An.s L. .. e .. . . 3%

A3 PPrauraminga Trmertory oo oL L L R TR

SE Uiy Elemiedit Parumaluvrs . o e+ e el

2.0 Trajec nny=Specifn Conbmamlis . e e e e 5
D Arapecntery SeTp UGmimiaanes o+ i e

2 Trapeciory EYement = Yehnition [ fINNands. . . h

351 Reporting Comppangds .. : . .. . R

£ 74 Trajectary Synctaromzmion i, |||r|m.m<l' . e AP [

700 Exveuliom ol i Trajowtamy e e e iees e e 10

Riewvwport. R LI 2 ikl o ee e




MM-1006 8Axis Motion Controlley/Driver

TR LS I TR T f.a W




MM-1006
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Section 5

Trajectory Functions Tutorial

H DeRnpition of Terms

5.1.1 Thyjeciory
A copinonns mylliedimeg nsiopal ppoticoe preghe In the MASRIIE case, 1he
Irajeclery 15 deflned 1n o we-dimensional X-¥ plane. The miajor
reguirenienl b execuling o trajeciory ix 1o jainbain a coastant vecior
velocity throughenl 1he entire path. with the exeeplion of 1h= acecleraliug
anel dirceleraling perienda.

5.1.2  Trajeciory Element
A segmuent ol 3 trajectnry that <an be defined by a simple geamnetric shape
in our £asc a line or anare of cargle

5013 Trajectory Yecior
Thu Gungent te e Irajéciony in any particular point.

314 Yector Yeluchy
Thu hnear yeloclly {the speed? along 1he trajectory duering its execution.

313 Vevtar Accelvmtion
Thue vangentlal lingar acceleration used 1o slart and end 4 wrajecuory
(Aveeles o gsud deceleration arée eyual hy deétaur).

QXD —
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Trajectory Functions Tutorial

Trajectory Descriplon s Conventions

When defining and exeenling & Irapectory, & numder of rules must he iol-
fowerl, For the current MMAD06 version, these are thies conventions Lt
guce the conlontng Implamentation:

Gevmielre Conventions

Multiple trapctories e be defioed in a progran bal anly one 15 acllve
at a time. This means that the contraller can have only opu trajectory
reacly 1o e execunerl.
Unce one trajectory is started, it executes in biwckground sllowing 1he
other axes and periphcrals L@ work independently and simultansously
Each trajeciory must have a beginuing and an cad. "Endbess”™ {inlinite}
trajectarics are ned allowed.
The size of a Irmectary 15 hnted W J00 trajeciory #lements This value
v arbitrary arl should satisly inost compléx applicarians.
The trajectery definition prewess pust cnsire a coplinnoms molinn piath
1o avold any excessive accelerations and shocks that could darnages vhe
slages.
The line scgments are true inear interpolations:
y-Ax+B

The itre sedgments winst be true are of circles:

[EXE N N CRE YU L
A trajes tory a5 always defiml relative to the predetined shage anils. T
avaid runfusion, it s recoommended ta nse same uniis of displacemnent
on both axes.
Eavh tragecrory s defined relative to its starting point Thus, évery start.
ing point has the cosrdinales 0, .
All trajectorics stard executing from e correnl X and Y positions. To
execule a iraectory jrom a desired location. the two axes correspond
ing Ww X and Y must b2 imwed using the slandard polnt-to-point com-
mands (PA, PR).
Bedore exeenling a wrajectory, the conlvelice verlfics il its definition dory
infmnge on any predelined wwotion rules {excessive tangent <iscontinu-
Uy, excessive aveeleration, travel [imits).
Trajectories con be detined in bulh MMediate and PRoGram mode.

\ -

The coordinate system is an XY anhodonal aystem.

Any valid mntion axis cim he asgigned 1a he rhe X or Y axis.

Aflur executing 3 vrajectony. nuw axes ¢n e assigned to X or ¥ axis.
The prigin ol the XY coordinate svstenis in the lower [+ o, wilh
proashibve wadvecs g sl G e gl

Al amdleg are measteed in degrees, represented as lluating poinis rome
bors.

Anele ervain and xign Inllaw The teagohome tre sonvention pasjlive
andles are measived counteraclockwse

I Y N O
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H Defining Trajectory Elements

Trajectories con b dedined in many different ways There is oo urnversal
standard and most manufaclurces of mollun controlkers waer same degres
al vustom copvenliops. Fur thie MMAAUG, e coiding principal was 1o be ax
usct [riendly as possible. Line and arc elemeants can be delhned i amre
e one way 1o ofler e best solution for cach application, The clements
arc “scamed” tlogether automatically and the cntire trajectory s verilied
I oores execilin 11y guaranlee its lelinition conlornes 1o all rules,

Ang

4

.I Fuley Sunw

B |

’
L~

Fig. 5.3 == Vropactory vxogle

Fignre 5.0 shows a trapeclory example. fvery trazectory tnust have an
“entry angle” defiged. IF e Gest ebanent is an aee ol ciccle, e epiry augle
is the tangent 1o Lhee first point of Y aec,

Eawli elurnent defined is iduntifive by o number. starling from 1. The refer-
cnees for synchronlzing extermal vvents wilh 1he trojectory eaerution aru
the starting and cnding peints ol these demaents.

Line and ar¢ ¢bements am be sequenced 10 any order. Arcs can be kollowed
by arcs or lines and llnes by arcs or other llnes An arc 15 automatecadly plaved
by 1he controller sweh that N8 "ealry angle” corresions 10 e “rxit anghe™ al
the preceding lement to insure Lhe continuity of the trajactory. But, when
delinlng a Jine by 115 X-Y endd poant, this res ponsiBility falls os s user. The
eud coardinates of the new ling rnost be chosen such that the anule it delines
15 idenllical to the “exit angle” of the previnus trajactory slemeat. Since wi are
desiling with & coordinale system with finite resolution - 1the encader resolo-
tran - giting a perfeet mateh of the two angk s is aot always possible. Fur 1hia
resasim, & window of acceptable anghe mismatch by defined. called “madmum
angle discontinulty™. This new paramaier 15 measured in degrees and has &
rangé ol 0001 1 LD, A brajectory cin thes thearelically be build out of
siraxght lines that have less than 10° angle difference, as shown in Prgure 5.2,

/\_,/

Fig. 5.2 ... Contouning with hars nnly

This practice Is not recommended siave vach angle af discuntinuity corre
soonds twoan instaptonegus velucity rliapee an beth axes whicl) repres
serits an infipite accelerition The result is & sheak {ork) lelv by 1hs stages
arurl thee locnd And a temprrary dolicwinge =rea pulse, The lirder 1he angle of
discontlnry, the larger the Jerk and 1 firllowing ereor will bie Special
vonsidderalion mast be given (o oth ol these ellects whien inereasing 1he
Xt Giscontinuny angle lrom NS 1l dedault value

55 PPV o] <P v L




MM4006 Trajectory Functions Tulorfal

To eliminate the burden ol calculating the appgle malching. use as much as
possible the commands that define a straght line by one coordinate, X ur
Y. and by e enley angle (also rélerrerl ba as the bamgenm s This siaplilies
the vser's Prozraming 1ask and lets the controller hne th Best it for the
trajertory eleinents

5.1 Defiuing Lines

There ave two ways to dellne a line of atrajectery. The litsl one is Lo specs-
Iy the X-Y end coordinales {the siarting point is alwoys the ese pint of the
prtevious vlement). This 15 the most comman procedure found in the indus-
iry (Fig 5.4).

XTr
e
e

Fip. 5.3 Lweio XY

A= described previously. when vsing thas wicthee| the uscr must make an
extra eflort inmaking sure the maximum discostinaney angle ks nol exceeded.

A second made ol deflming a straight line an i trajsclony is illustrated in
Figure 3.4

: '5' ------- -
3 Ex *
._1_ e — _+
. Ay LY

Fig 54— Lo Xae V.

Using Lhe previous demnent’s exit ange (andent), the contraller cin execule
3 line ur e specifiesd X coordinate {Flg. 5.4-3) or Y coordinale {Fiz 5.4-b)
This method simplifies the Programing job andd guaranies the best trajec-
tory elegments i,

542  Defning Arce

AVes can atso be delined in 1wy different ways, The first nne is more conven-
lional, where a tadius and 1twe swoep angle witl deline ttw are (Fig 5 3)-

Fig. 3.5 — Arcadelined warh aechy aoml ungle
&

Dl — e 35 Rieawponrt,
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Bath racdus and sweep angle are expressed v donbls precision fluating
paint neanbers. [t s particularly inleresting Lo mentlan that (the swoep
anygle has arange nl LE.12 to ] TEICL. sllowlng execution of aics frise g lrag-
tion v a diegree 10 o practically inlinine coenber of overlapping circles.

The sescosul nucthend af deliaing an are is 1o specify The XY conrdinmtrs nf
the end paint. Ustng the exit angle of the previous element. the conteoller
will tlet:prine 1w unique: are bt Bt the prdanetees Gl 1 i}

Flg. 5.6 — Awr vdvfiiad with ened pennd

Fhis awtomstic mude ol describing an ase cin sinplily the provess nl geo-
metrheally delning a trajoctony, suificantly reducinge the Prozraming lime.

A particiHar appllcation is iv approsunating anoercgular path (Fig 5 7)

Fey. 5.7 — Contuuring il accs.

ISy apeecilying an entey angle and o number i XY coprdinates, the con-
treeller will autematically petlorm @ <lecular inferpolation that closely
approximates the desired irajeciory.
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MM4A0G6 Trajectory Funclions Tutorial
s&N Programing a Trajectory

The fotlowing Liat describes 1he Tew rules What govern the triicetory
Prugraming process and gives some exivnples:

+ Adrajeciery must be [irst deflned and 1hen ¢xecuicd

NT | Stant e Fapectony defipition
I Idefine trojeciory

. |

ET | Exccure trajeciony.

* Trajectary defialtiom coanmands and other controller commands can be
ntermixed. Even thovgh the controller will extract the appropriate com.
munds to bujld the trajectory, lor The clarlty of the program this prag-
lee 15 not recommaended.

NI | Std new tvgjectory definilion
I Define rapeciory,
|
| ONnrer Sovrpncensits,
|
| Define trojeciory.
|
| 28uer veneparicenels.
|
fr Fueute ety
¢ Arajectary can he defined apce and execiited any nimmber of himeas. To
altow this leature, all trajectaries ave defined relative to e starting
prinl.
NT | Slas reew tegectory ebeferinderni
! Define trapecion.
aes |
ET | Lxecule Frgfectin.,
.|
xkPAann | MHove 1o new nafestury A1GeT o lion.
El Frecure vajectngy.
¢ Luring the Irajecinty »xevculion, the designated axes are unaviilable lor
pomni-de-pont commands.
" (Ince atrapectory 1s defined, it ¢an be edited by deleting the last elewnen
anl inseriing or dppending new eléneals.
NE | Stust new hajectory delietiiion.
I Define frafectory.
|
ETV | Ivevase gpediory.
|
EL | Ereexe Jopsd tridjecTony olvsment
LXnn | Adif new hagectivy element {fing ta o)
¥xI*Ann | Mogee o pen trofecions start Incietion
ET | Evivwle sache trogectory ol new howanon,

B o 8 B | R L LA
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i — — PP

= When dr:liniug Y l[a'pccff)r)’, Srarl by assianing Ihe e motion sixes tn
the X and ¥ coordinates. Thesye axis €an s1ill be used when the tralecio-
Ty is not execyting.
NT °  Stam new hajeciory geiinition
2AX | Assign axis 2 0 the X coordinimle
4AY | Assion axis ¥4 o the ¥ coordinse
I Defime trojectony
|

saPARn - Mose axis #2 to plsnfule position F0.
ET ' Execute irgfectory.

v Before exemiging a trapectary. the contriller veritivs, amyng oiher
thines, if the delined geanmetry will Canse, a1 any Uime. any axes o
exceexl the imlividoal maxioonm alluowed velocitivs as eeeleratinng., |
s it will caleulinne the highest aceeplabl veetor seloclly and use it dur-
ing the execution. The actiad veclor selocty Uon will be psed can be
ynerivd rennely,

N L St v Sragestory defieeiinet
YV20 1 Ser serios 1 ainany b 2 unissser
c il e gy
|
FI D Fuvewpets frfocton
XV 1 fead aevseed s oeter veloeiy 2 s
VL2 2 I Catitre e tier resdnenes ced dunaf eas tor eedn e usand

ooy v teajectary e e deling < aned e saciviz oy o e, N1 corprpaeal
erivies iy eld rapectory dnd slarts delining a new one. Any new trajec-
Lorynpecifie command will De acded or allect 1the existing deined tra-
jeciory and will be active ot the next exccutian.

Trajectory Fleinent Farameters

L — -

Both line snd arc parameters can be entered using diierént commiands.
Most dillerences are i the type and numher of parameters used to
describe e Irajectory element. Many commands requite ondy the mini.
mum number of cammands that geamerrically deline ane elesnent

The controlter always cabculates and keeps track of all elemen! paranmeders.
Using the LT eommand, the complete set of Irajectory elonent parameters
can be listed. This 15 an excellent Loal tn developing aml delxigelng oom-
plex trajectories.

Rienvport, s¢9 AR LA — L
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Trajectory-Specific Commands

5.1

3.1.2

5.7

574

575

XX

XX

These are the conmands necded (0 sepport Lhe contouring leatuve. They
arc fully compatible with the general ilescription of all ther comnmnds
and will follow the same grolocal.

Tradeclory Setup Commands

AD aan Define the maxinn albawed angle of discontimatty.
AX Assigna phiysical axis as X deomelric axis.

AY ASIigma physical anis a8 Y geameric axls.

FA nn Define the tangent angle Bier the liest paoinl.

NT “lart dedbmatlon ol i bew TEajes ey,

Trajectory Hements Definition Comman<a

CA . Doflre sweep anohe anzd Buld an e o Telrcle: £ O

CE oo Dl egdus lor o aee nf el (oCR ol

CX o Deline X pus.i'linn o reaehowith o v nd virele X, UY)

CY un  Define Y position 1o reach sned lmild an are of cirele F(ux CY)
EL Trase the last clemext ul trapeclory,

IX nn Define X posdion and Buld aline seament  f (L Iangent)

LY o Doefine Y posilion: ganl balel s lne se me 0t - LY. tangent).

MX wn Deline X position fur a lipe segment f (MX, MY

MY nn  Dcfine Y position and build aline scement - f {MX, MY ).

Reporting Commands

AT Tell the element number under cxecution.

LT Extemiecd lisl of 1the brajuctory.

XA Tell (e rurrent maxiniu alluweed iugle of disconthntily.
XF Tellthe rurrent element.

XT Tell number il elemenes in the brajectary.

XU nn  Tellthe vector accederation on lrgjectory (Crajectory acceberatinn).
XV no  Tell the yvector yelocity on trajectory (trajoctory vehucity)

Trajeclory Synchronization Commands

NB nn 3t trajectory element where the goneration «f pubses starls.
NE nin  Settrajectory clemwent where the gencration of pulses onds

NI nn  Set step {(curvibne:is tistance) betwecn synchromazalion pulscs
NN nn Se aumber nl synchronlzaticn pulaas 10 generate.

NS Allow generatien of trajeciury.

Wi oo Wat far i draJectary (curvilinear) leneth,

Whan  Wait for a element ol trajeclary.

Exccutinn of a Trajeciory

ET Exevution ol trajertary

VS o Delion: thes e lar ssrceberiatmm andrajechiny {Lraptary i ('t‘le‘!.llinl’lj.
YV un Define 1he vectnr velovily i trafee bsry edeajes Tery velbos ity e

QD

(OO T B T Bl
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Section 6

Feature Descriptions Tutorial

lSym:hnmizlng Events to Matian

6.1.1

ah
X
XX

XX

QYD

Pulses Synchronized 1o One Axia

Certin applications rerpuire ah aelpul prulse (= S pEC | svrhiromzecd watly
the wmotion of an axis. This sigwinl 5 triceered not Oy 2 ey buny by the
spetiflett wxIs cruasla a predoelined positunt. 115 availabbe on the Soxiliary
conmeciyr (25 pig LHSula) ot pin 1

Four cornmmuauls arg svailable Toleding e wge This sigoal.

PR oo Delining anal redding thae sigme] Startins posation,

PE nn Delining apd readimg the signal onding positing.

Pl wn 1elining and reading the step ol the synchronang signal.

PS5 Srant theé signal generatinm,

Where

X% —  Axes pomber Cfooan L 4).

nn —  Pusion tah<emnte) o displacement units

The P13, PE udd PEcomminils delie ey synchrunized signal wlale the PS
initigles it The best Weeation for the 1" commaed 1s pust betere PA o PR.
The sldual I lermloatéc al e pupsttion indealec by P or 21 the #nd of the
nurian when the cffect of the M comanand is canceled.

The necessary ronclitinms lar generating the sigmal, verilied by '3, arr:

= The s1arl pusition defingd by 'R must e reached Delore e stops prosi-
tivn letinerl by 'S

* Thr value s#1 with PLinust be greater or equal to the smallest servo
step Tlos s the displacemen made by an axis duriae one servo san-
pling perlod: snnatlest serva step = velocy 7). where T, = 025 or
0.3 sy, dependiong un the processor. 1T nag, PS will not gencrale a sz
nal and wall rcturn an error. In Ihis case, the smalles! servo slep can e
determined iy using the cormmanet x10? 1 PS compnanrl is executed
successiully, xxPI? will return the previously entered value, not the
smalkest sernvo slep.

If any nl these candilions is not satisbed, PS command is not executed and
it wh] return an crror code.

NITE

Te know the vxmt value of the servo sampling period (T} of the con-
rolder, send the command SQC and the, the command 5Q?. The coo-
Lrolier will retumn SQ valwe. This vatue will be 1he exacd samipllsg pedod
of the controller, i seconds
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NOTE

The starting position and 1he ending position of thee axis must be outside
the intersal defincd with PB and PE commancls without torgel aceclvio
thon and decceleration ruges.

Example

Ceoterate a slanal sy o hiennezed by axis LIE shoenle shoes whan the s
crogses posibien =T remrrent units) amnl enel whizn it reasles ostlean D
The step shomid e 1 eunnent units)

PRI, IPEIG, DIPIL 1 Aefoning it sronu!

TPA-2I0 1 Mespicars (¥ eanf qo s.:g.wf L TIiIean

IS, TP | Metioor aiske .\'l;;ur:" sererghor Jucfenemeer pwnadivaaer 300 gendd 20 e o

step of F o
TV 1 Pragivenct ceeendenszy fer geger o penise gedteraded
IPREW 1 Muticers unflt-nsh ceny sigoal gererstion.,

NOTE
During a molion with symcirmmized sigoal generation. the real anil theoredi
cal position comesponding (o cach pulse is recordodl in the position bufer.
Mi# Inlcematbon can be wead back wsing the I'l command. To ake the
bufler Avalkabie aod avolil any confivls, the IS command lemiinates and

tlears any scttings made by a TM command, To os¢ U trace mode after 4
arlan with synchronkzed signals, the THM conunand must e rednidaled,

A pulse ix veneratell when the sebe1eil axs reaches the sperithad presitlon
as lollows:

Axis position = 'B 1 n * PIL whers Axis position < [PB . #F]

The pinsitioe acenracy ol the generated pulae (the difference between the
theoretical position PB « n * Pland the real pusiibon depemls on the vehs
ity of 1the selected axig as follows:

Maxlirror = o Fi,,e ¥ Velovity)i2
Olyviously, [his value canmd by sialler than the encoder resoluthon.
Thus, Il the cakculated MaxEwor < Enceder resolution,
then  Maxlyror - Encoder pesolutinn.
Example
For a velocity of 20 mmysec and 7,0 = 300 pscge
Maxlernr = ¢ 3% 10 20002 « +4 pm

This putse lagcarigp wacerbsigy will exist [or every pulse generaled butat s
nul crimplalive,

NOTE

The pulse lacation upeertaintly b 1o longer significant if e pulse inter-
vatl (PI} is sci to greater than ten limes this emror. Thus, the recommenil.
ed vidoe for Pl is:

plmm rreommanded ® 5 T‘bm - "b‘elocily

QXD

(KRR TS ERY Loe eI R I

LR | Riennvport.
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6.).2

CR10. CA2G

CX10. CY30
NB2, NE3, NII9.-1, NNTI

Pulses Nynehranbzed 10 0 Tragectory

Flp.lﬁll)' Sprarec] pulaes v s e vene el sypchironous witlho trgjectary
cat prin L2 OF Lthe 25-pn BeSuly Avxiliary connecter) The NIV NCONL NN ang
NS commsands are used as follows.

NB nn 2l snd eachne the wrajectasy ieinenr amanlien whers rhe
slgngl shoull starl Jhe pu'ses are gt_'ue-rglh-ll g ke Iy e
1lns vleament stanls execalne

NE nn Lefovang and reashne 1 epectoey elemsert mnmhey wheve the
KIEnat shonbil srope. Thie polaes sl stopinnnesdisnely when rhis
“lemunt fimshes seecoling

N nn  Defining and reading the distance (the <lep) oa the trajectory
hetwerl synchromi2lng pulses

NN on Definiug and remlng the nembser of polses Goumnber of sleps 1)
1hat are generated i+ a svaninetric Seanetric fashion.

NS Start 2enesationg the sivnal.

Thir NB. VL. N1 sl NN eannanals provicde the resressary data 1o deline the
sivral generatlon while the NS command cnables st The corvect hocation
tor the N& command is vieht before the ET comiand. The polses e beaun
naler) A 1he locetor spritiec] by 1the NE commantd or a1 1he end of the tra-
jectory where the NS command's efect ends autumanlvatly

The necessary conditivns (veriled by ET o generate the signal are:

+ Valpes defined by NB and NE mwst be less than or #yusl Le the totl
nuitber af trajectory elemens

* The virluse gl NI rust b less B thab ol NE.

* The number of pulses (o generate wusl e greater han £ and less than
or equal to the Maxiimmm Fulse Number. It oot ET will replace the
dushed uumber of pulses with e Maxitowa Pulse Naolwer sue seturn
thas sippropeiate erenr coue. i this vase, the Maximum Fulse Number
vitlue can e vead by the NI? command. [ the desired number of pulscs
is <maller than the Maxnsum Pulse Number, NI? returns the specified
valuy.

Tha fdazimnn Palse Number (NN 18 detined as fntlows:

MPN = CVTLy | max 12 * max 1Encoder resoletion ef axis X and axis Yt
andl Crrajectory velociy =6 g0 )

CPIL iCurvilinear Pulscd Trajectory Length) - Sum of all trajectory ele-
ment leniths between NB and NE.

NOTE
‘the starting position and 1the ending poesitdon of the axla musl be outslde

the Inlerval defineil wilh NE and NE commands wilhont forget aceelers-
ftowd angl degeleration ranges,

Example:

Generate 1 pnlses an arigectary stirting with elément number 2 A v cnd-
iny with edemenl numbser 3

Nl
1LX1¢

| Starr defiming o ucw frafeetory.

I {rmerle clement ¥4,

I Crawhe clomen? ¥2.
1Y2% 1 (reme elemen! k.

1 Creare «lement #4.

Vo Start pulses on elentenr 42, vrd or elenicat ¥7 wenevare 1T pralses
120 srepn 3, el € F urnat.

L SR Pz — (<
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NS | faahe the gl aeocratien

T 1 Exaeeaahe Mies trogen e

T 1 Keed puasenscans of eetiay puadae pecdoerihed
Guring Thas cxecutecn of o Iealectars with soch synchseinad sichals, wach
tinie o1 Prdse 1% weneraledh the r=al orpl thearetical pasiten ol bl axes is
recurded in e gleshal posatpsr buffer thal coulel be read with the TQ com-
gl The NS commnnand 1hiss Teemdnates Bae offiee] of s prrevioosly entered
GiF carmnand “Fo enahle the global trace made alter a trjectory witl syn-
chiromze polses, the GQeommand must be veassmed.

A pulse s groerated snlomaticadly as <o s Ihe trapectiry exeention
Fearhes positunt:

Pulse pusttion = PostNB) « (0™ Step) with staee posatonnZ [N NE)
where: Step = CPTLANI - 12

Thas piosition seruracy of the venerated pulie cthe «bfference between the
theorctival position PosiNBY - n * Step ancd vhe 1eal posinion where the
pulsé is denrraled) depiendds nn 1he Traperlory Vel gy as iollnw's:

MaxFrror « « 10507 = (7,0 7 Trajectury velycity)

Tl value vaneent be swdiet tha the encikdee 1esohabnn ol X or Y axls.

I Mux€rror - cnecder resclulyn ol X axis.
then ViaxtBrror - cnoesler reseslutinng o] X axws,
I Saxbirrar - enceder resphivanog pl Y axis
thivn MaxErron - eneotler reaolwint ol Y s,
Examply

Fron i trajectany veduvily of 20 mmgseg amd Ty, - 30HE psedc.
fMaxErior - 20707 * {3 * T4 * 20) - £4.29 pry

This positicon uncertainty ensts for overy pulse generated but is not canmwu-
Lative.

6. 1% Syachronlzing Eveats 1o I'rajeclory Eleinvms

Curtabroller operations and lunctions van e avue hronized Lo Ehe executhion
ol 3 trajectory elemen. This is acievir by nsing the WNon cocmrsinel.

The un parameter eepreseats the wrajeclnry elemert amaher to synelnr
nize wilth A1 1the hr'gilmins ul this element ane or mare Secondary ¢on-
roller artivities could he Inttiated.

Examply
e renase 1he rrapen lory veluelty staeting wilh elemem number 2 aand peiduce
it wilh element b= 3,
1XN | Beeeve peraeeroen B) (iFexisiv)
1EM | St perogzroen ¢nfry inie
NU 1 Srast rece tagectory deftnition.
N1 | Trojeetone ohverent RF
CRIE CATY | Thugecteny climient #2,
LY2 | Frojes tory olorrent B3
OXVRCYRSE | Dagpe tory elevient #4,
LG | Tujecton eloment 3
CX0,CYO L Trgfiaiory cleowent #6.
YNS L Nertmgeine WG MO 3 e S sec.
E'r 1 Evecwn tapectory.

S LR BRI T T TR T lini Riewport.
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QD

WNZ NV 1 Shgonner oo il @ ieinend 0F sUr Celeain s 00 e
WNd, VYA NEF ey b 0 e Seenend i wel reiea i Jes A e e
' o pesagrerng edlfre wlerhe
184 Ser e peogeain 0 AceR-culehle KA
LI ERN Lag e papienen 14,

fi.1.4 Syochranlzing Eyvents to Trajeclory Posltlon

Ceqptendler aperittieers andd functeens can alses e syoeheoeiesl foothe trajeg-
N stz Plos is ac i ved Dy nRicg G Y cenuiml.

Hleres onorepresciils The Irafectory pusillon 12 seynchaomas wath, Wen the
trajeciory length execoted reaches the walue appcafivd Ly nn, ¢ or noere
socandary conlioller aciivehes cuolel e nnzlated

Exauple
Inereass he trapeg by vebineaty whien the bajeclery seaches positicn 5 aed
reciuce the velocity wher il reaches pupsiliog 24.
XX | Ererse proyreng 07 (ol ovfain g
2K 1 Ntoes prasiesent edlien i
MT 8 Ster g egjen pog it anetuinfion

ExJa ) ]"r.:f)'ec)w".' viecnen n o
CHUL, CASY 0 Prgfeclon vicenea #2
LY20 | Tresfecrons vietocnd #.1.
CEIOLCYIN | Veapecsoy viement #4,
LAY 1 Treagectons eleenean) A,
CXN, CYU Y Yrodectons vicenen? B
VYD 1 Ned fragechvey veleacey B 5 anm. s
ET 1 Rxecnte trojectary:
WIS, WV It | Starsen with Srespecions prasaion S sel vefaciny ta M imnp sec
WI2A, VVS | Stornng aath dageciary pradrion 24 sed pelacity te 3 mmsec,
QP |  End proen enhy arade
M | Sinw progrars in now eatotife KAM.
2FX | Exwente prastrun: ¥2.

LN} FIOUMUIHI A 20— 4L
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m_ﬁ.'y nchronized Axes (Electronic Gearing)

Certanr appheazinvis reunre 1o synehvonize the ol ] o er pone
aves. Ions case, nng ar o e prease IV Jollos e anotien of anelhe: ¢
prie e sisfiely dehirs s o vt o beaomation oot ool =esteme The pollosy
L pnles tust B ubserved,

Fobsevis of the MR o e actenfity: Mastes elemldg e Slave, Hy
tetfanllt all gaes gre (‘-m!l;‘url-ll N TR SEREES T oy Fhat all e ah exen nte
srlependent motoesn e s

Lo gyeud ol synchicimzerd 2aes thee 05 aniy ane maste s and cng or
e shives Thie slaves alwases [ollesy thie roesbuss ol 1he s et

A commands s i gronp o syncheiized axes [Ircan the Troont prispyee),
trvagh conmands of thrragh progooansy = done by addressing <nly
e s er axis. Noccoermooneabae - swich e shave shes 18 allowod
Netermining the moster-slave relabionstop van le doae o the Leal
pancl (_MnorOFF_] - SETU® *  GEN. .. through remnute vou
el (%335 00 amunanzly or Throngf o poogt .

A master gas 5 delinen 48 an ingdeodsictent s 1 could have one ny
mure slity axes o1, a5 a partbcubar case, e {ilefault)

A slave axis belanes e a uni foc master axis, i clHect losing its iclenlily
1wl dupeieiads the hel avlor ol 1Its master Lonsequently. bo masier
axes carnnt have the same slave

By adcfaull rstanard MMINUG contiguration) all axes are dectiored mas.
ters. Howevor, coch buine a master-shave system 1< delinerl. s charactey-
istles wre saveal inhe aon-volatile memaory. (In each consegquent
prrsver o, 1he comtenller will rememler tle latest conlidurarinn

The motion of 3 masicr axis is limited by its awre trivel imils. & slave
axls 1s imited holh by ibs own and its master’s limits. Il in 1he course of
the motion a slave axis epcounters ils pwn travel limils, 1he emergeney
stnp pracedure s imhated and all matien will stop.

The fullowine 1threc commands are necded 1o deflne and operate o master-
slave mothRL system:

»x &y nn Uebrang and rearling the master-slave status of an axis
xx GR nn  Deflining and reachng the electronic gear ratio between the master

and 1he shwe by defasll  L0O), uging ttee followine iormula:
Displacement af Hhe slave axis =
Gl Y Displacernent of 1he rmisgter axis.
R can bhe a pﬂsi[iw- ar uegglive puinber hut not 2éra.

xx FF on  Debimng and reading the maximum master-skive Wwacking érror, If

this tracking esror 15 exceeded. the emergency stop procedure is
intlisler) and alf malors are tarnecd [ .. §

Thes tracking error C'k_Erve) is cafeulaledl as lollows.
I'k Err = Absolule value {Pus_Ere_RMaster - (Pus_Frr_Slave:GR))

Where

Fos_Er_Maser Fasilion rrror ot the tnasler axis.
Poa Frr_Slave — Pasilion vrrer of The master axis.
GR — Electronic gear ratw.

 ——
Flelmbife i — o
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RE  Joyslick

Tl MUK LSS el sann yse o |u}-::||~;k Loy by svemipelabe ares rsinutel

Tl NEREHIE joystick Das e Lodtens ST 0N R0 Sk ORG, MasL
Hieee tinhe swarehes PO PY PN I LEE LLE L et a senehimensianal
Sodemionectes 2EThe [oyshaok Is conae e bo B B0 s wia the 15-plo
D 8uly reon: conteol aul ot [thes jossiick sonnectar replaces Thae [ 3pin
P5nhshort cirenil ronrecter on L reie paane! of thee SEVLHHYS

Himal.

P ]

1
I

Sorish OFF

WITOH (N

l_ _l.s‘,-uwh
Fig. 6.4 — MAG00 fovstick,

ro The preentivneeter to manipnlatis nne or two axes slinulcaneans]y
The turther e potentinnicter »s aived from ity center the inare
ragarly thue oxisfase s e,

PX Slide switi v Lu sevease e X axiy dised lion,

Y Slide swtitehy Lo severse the Y axis lirection.

PXY Slide switch lu exclinge the: Xamd Y axes dircc linng

HUMF. Bullomr v S1art an ueidin svareh cyche.

JIN Bullon 10 select two anes thot will be hinked 1€ 1he action of The- juy-

sk

= Initial slate: Nuawas s chasen |[LEDs LY L2 13 and L4 aicolf).
11 thie: biuttar as preessend, the |oystick gocs 10 atate L.

= Stute l: Axes | and X are chasen {LED LY is ong

I Owe Bntionoas prosseed aginn, v juystick gues Ly
stwe 2

« Slatc & Axes daml 4 are chosem (LED L2 5 anl.

It the bdion iz perssed aginm, Ve jny-tick pincs his
shite !

s Spae ey 5 ard 6are choren S0 L3015 an)

It e Fentlon 15 pressed apane, the svyshick goes to
shite 4

* Yate ¥ Aves 7 and 9 are chosen LU LA @ oom

I thi- halton s pregsinl, 1k wystick returns ta the
migial slate (he LEDNsS - il

ot "Nl S0yl — M3
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MUOTOR OFF Fgulwitn ot T thiee SICTk Bt son Hhee NINL L
MOTOR ON Fouivatont foHue M g Bl -a Thee SN 2L
e s onrvespending iesangdes aie isplave:s D wiieh th ms=rivh genes o slafe

[ (axes Voaned 2 anad glate & Jaxes 2 aml 30 Lsigle Tor 2 the stentionry.
ter citn e el b mantpolale the ase s

NOTE

In remle mende {MR command), using of the joyshick is nrd peermilled hy
defanli. Tenye i in repnute mede, send MO commnnd after MR command.

COHIDIAI DAl I — %

Rl Rdennvoort.




MM4006

Fealure Descriptions Tutorial

m Exccuting Sub-routlnes in a Program: EX Connnand

QD

The ST = capitdple of esecutierg cansples pProgrins veenlaining sulborey.
tineas.

The sulierpulines are bBloacks of cammanls that do ot vontai the 1Y cem.

andlnl Uhes ave g allax] by tRae srnan Prdagran.

Uxample

e

PALD, 2PA
2FN

JEX

4FX

(K

qQr

2EF
St
1A8"This -

2A57Is T -

3354

D-£51"a swring”
WT3n0

qQr

Sy

SA5"a value, ™
HILYSRE 30
HOSSY N
LIsgNiess e
W HON

Qe

1rP
(FR-20. W5
ZPR Z2D,WS
{R
WM
Qr
THIN IS A STREY
TN IN 4 VAL e nn !

L L LR

Prrreres Program | Vatn Progrann
Lavter prezinanr 7

1 e shent.

Lvecnre puzgugin !

Frecpte pregnin

e ptet PN {

[aersiens xaveerv 53 ol (aves

adan Rl progeany.,
Yyesswbhvédvannrawse t"l':\:‘&nl .{ stvddvrerrrennbhresd
Lt v bhagcan 2.

Neef dals

Defitle sigoat # 4

Denne string g2

Onavatennte sirime ¥ 7 ond tvng ¥ 2

Slexpyiaey owe acreen

Wit for 3 sarennidy.

¢ kit proprant 2.

redvdtrribannnny I'rflglhll\ 3 SR NAPP AN TRt
Enter progras J.

Detene SIring 4 3

Derine value # 104,

Cuncotenotw strnz ® .5 aned oalve 3 13

Display on seren

Wait far 3 seconils

et program 2,

I RE T T X ST R R R R R T T 3 l’llogran' .‘ AR T EIRENRE LT A A 22
Eerter jrrugraem §

Axis | movenie.

Avis & movement

tleas Jars

Wait for & secom!.

Quit rvagrom 4.

sy cn eneeenifer screen

spluy an contranler serevn

LU LAY LR DL T (VR T
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S-AxIs Matisn Contealtler/Driver

Section 7

Servo Tuning

u Servee Tuning Principles

QD

711

7.1.2

The VMAMAKS controller usas a PII? sarvir loop with [ [owwarid. Serve
Tiateg sq 1y tre Kp, Ki aanl K, ondl Fesl-Farward pirgmerers of ghe dagital
I'ICY aslgaritznn, alse called the PIEX silter.

Tuning PID parameters ecyuires a reasonable amount of cluscd-lovp
ayalem lltldér.‘.landiug. Yo shauld lirst review o Cuntrol Liops
paragraph in the Mation Control Tututlal Section and. il needed, vonsule
additional serva contral thweary ok,

Always starl the tuning process nging the defagll values sapplied with the
MMAXK for each rotivas deview Ivpe. or fur the generle Difanlt typr. These
values are wsnally very conservalive. Javoring sale cacillanimnn-lree
operatlun lur & ghler, moere responsive system thar minimizes fallowing
error. To achleve the beal dvauunle perinnance passililie, 1he system mnst
be tingd lor your specific application. Load. acceleration. stage cnentation
and pcrfarmance requiretents sl alfiact how the seevir loup shomld he
tunel for biesy resnlis

Haulware Requireioenty

Tuning 15 best accomplished when (he system response ¢an be measured,
This ¢an e done with «xternal monitonng devices but this can introduce
eTrors

The MM4UM6 controller avaads this problem by oflering a Trace capablhty.
When Trace mude b5 artivated, the comroller can record real and desired
positions simultansously. These are the basic pleces of Information that
the controller uses to caleniale the PID liher. e sample inleryal can be as
fast as the serve update cychke (UKS soc) and the vatal number of samples
can be up to 4G paints.

\Yith these powertul capabilltles, there is no nasd lor arklitional hardware
Lo perlaTin srvn lUBing

Sofiwar: Requlrements

The MM4006 controller otfers two types of trace capabililies One is i sin-
Qle i Trave pgale sapparted Ly the S NS TM. XN and TT commnands
and thu vther is a Global Trace modte in whilvh bl aaes are sonpled. This is
comteolled by the 3G XQ. GO, NQ and TQ commands. The two moded an-
vinupletely imlependen.

Periormance data lor tuning can b+ avquired in lwo ways: you could wnte
custam xoftwire nsing the congnands meationsd or use the NMCSeyvn
NEWI'ORT soltware Lhat has all the necassary finctions, e nding phating
pesdermance and saving 1he resalls.

Vor a detsiled description of The NMCServo soltware sunl a8 cprenatinn
plensc revicw NME Seltwayes User’s Marnaal.

73 Fielnlsthatl e— i1
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Servo Tuning

(R4 Tuming Procedures

a1

N¥ervo tunlng 18 usually pertormed 10 achicve better wmptinn perfonnanee
f<uch as reducing e lolinwing error s1aticvally and,’or dynamcallyy or
beciuse the systen is nillunctioninig {nscilliing and:or shulling oif due la
excessive [ollowing +rrar).

NOTE

Remember that ali threc PID gatn factors are normalized, weantog thal
they fake a valge hetween 0 and 1. If the value is |, the paramcter has
the bighcesl galo pessiblc, If the value is 0, the spevified parsieter 13 dis
abled.

Sceelerelinn plays o =henthicant role in the magnitodes of vhe following rror
anc 1he overshoot, especially of starl asd stop. Asking the conraller to
Changue he veloclty instantancously amounts 16 an infinite acceleration
whiv b, sisce it's physically impossilile, canses lirge follawing errors and
owershinot, Use the amaltest acceleralion thy applicstion win talerati: 1o
reduct avers[iout and arake by 1he PO filfer eavier.

NOTE

it the following descriplions, it is arswned thal sume kind of NMCServa
software is heimg unsl to cajdure The response of The servo loop dering a
malinn step command and 1o virualize the ressits,

Axis Oscillation

if Ll s oacilliastes, thls indicates that the gadn Kp nioy be too large. Stan
by reducing the propurional gala factar Kp by vne order of magatwde (e.f
.2 ta (02) anel making Kt and Kd equal to zero.

NOTE

Remember that the defaull values are coaservative enongh 1o guaraniee
oscillatiom-free operation. You cam ahways relaad them through in fhe
Axis SEIUF menn oa the front panel by reselecting 1he motion device

yau are using,

il the pscillstion dnes not 1np, redoee Kp agam.

NOTE

The lirst dep should be suificient to eliminate the wsclllation, 1 not, #t
may indicale the existieoce of olther probleus, usually with the hardware
{wiring, ¢lc.).

When e axis steps oxaillating. the system response is probahby viery sofi.
They lollowing error may b guite barge during mohon and noniero st stop
You should contine tuning the P with the sieps descrilied in e nex
paragraph

QYD

TEAIWIR Wl 1A, = N
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722

Incrcasing Performance

U oyomer syslem is stable aadd vou want W improve the perfurmance. star
with the current pariimeters. The giral is to reduce the following error dur-
T smngin aned e vliuainaise il al teapo.

[pending on the perlommance startiug peim and the desired ouleoms,
hure are some guidelines lor further fuzing.

Fol[u.wing Errur Toar Larye

This is the cage of a solt brop. 1o 19 g5 recially cnmmces of youl post perloemed
the steps in 7.2.0. The proportional goin Kp is probably too low and Ki and
Kd are zoro.

Start by Inereasine Kp by a factor of 1.5 to 2. Contlnue Yhis opetalton while
monitazing the [ollowing error untid il starts to @rhibil excessive ringing
<haracieristics 1ore than & cycles aldter stop.) To reduce the inging. add
s4me l,lm‘n]:ing by Inerseaxing the Ko parameler

Starl with a Kd value e anler ol magnitude smaller than K, lncrease i
by a factor of 2 «while munitorlee Lhe lollowlng ercer. As Kd ls Increased.
the overshoot and the tinging Jdecrease almost W zero.

NOTE

Rcmember thal if the nceckeration 1a set too high, the overshool cannot
be complelely ¢|Imlnated with Kd.

i Kd is further increased. at some peint the oscillation will reappear. usual
Iy at o hitghar Irequency. Avoid this by keeping Kd o a high enough value,
gt riot s bigh as 1o rcintroducy oxcillataons

Next arld mipre givine [ncrease The Kp viloe by 340 at a time until signs of
excessive ringing appear again.

Alternatlvely lnevense Kd and Kp wuil Kd cannat eliminate the rnvershool
aned dnging ot stup. This indicates Kp is larger than its oplirnal value wom
shomald be reduced.

Litimalely, aptimal valucs for Kp and Kd depend on 1he sliffness of the
loop and how mech ringing the application can tolerate.

Exvors Al Stop (Not 1a Posilion)

H you are satislicd with the dynamic rcsponse ol the PID loop but the
motlion device docs not always stop accoralely, oodily the inlegral @ain
factor Ki. As descobed in the Motion ontrol Tatorial Scction, this term of
the PID reduces Lhe fallowang error 10 near 2ore. Dnfurtpnalely v egn alsn
cuntrilrne te ascitlation and overshont Always change this parameter
caraiully and in ¢onjunction with Kd.

NOTE
Ks (0 10 I} controls the saluralion level of Ki integral factor of the PID
poaltiun clused luop. A excessive value ol Kx Wnplles the delayed cffect
ol the contruller reacliob towanda processes o comnand. Converwly, i

1o litthe value climinntes the integrator action. The oplimal value vorics
belween 0.5 nod 01,

Stait. I possible. vath a value foc K thitt |s ub least two orders of nwanint ud:
smaller than Kp. Iercase ils value by 505 ar o lime and rmonflar 1he over
sheon and 10 final posilion st $lap.

5 FIRIIEL R D — 123§
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Scrvo Tuning

ITintnkerable overshoot develops, lncrease Lthe Kl factor. Continue Lncrcas-
ing Ki and Kd alternativizly wntil an acceplable loup response is nbitained. )
osclliation devetops, immodiately reduce the Ki.

Remember 1that any hoite valee {for Ki will eventually reduce the crvor al
stop. 11 is $imply 2 recnter of how moeh lime I3 aceepiable tor your applles-
tinn. In most cises N1 Is prefvrisble 1o wait a few extra milbsecowds 12 stup
i pusition wather than e uvershom or o the risk of ogeillathmes,

Following Exrvr During Yolion

This Is caused by a KI value thist Is too low. Fellow the steps In the prewvious
parageaph, kecpiog nomlnl thal il is desirable Lo jicrease (e integeal g
[avtlor as Jkttle as possible,

Poiots to Remembrr

«  The MM4AC0E controller uses o servo loop Based on the Pl with vedocity
freddorward algerithg.

= Special servo design makes the velacity jeed-forward enly molor-Goepir
UL, ot ad-depemilent. It s lacinry-ser and am accessibbe toohe nses,

& Li=is the |lowest acce|eration the ;Ap|‘$|i|‘.’tri|m can lnleranie, Snusller areel
vealinn genetates less nwvershool.

= Lo LThe delon)y values provided with 1he system for all slandard motlon
<lovir ok ag a starting paoint,

= Use e minlmom value fur Ki that dives scceptable perlormane e, The
inteyral 2ain fecior can cauge avershionl ond osclllatlivs.

HUT R XT ELOOE [ ECRY |
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f-Axis Motion Caniroller/Driver

A — Error Messages

Q>

The MMIDS conlroller continually verifies Y- actines ol the inotion contral
svstem and the operator. Wheman ervor 1= ¢letes bl the contreller stoyes b
i an errn~ register, To avoid curmrgnicstinn sud applicatsun ronilicts, 1he
MMAN: dloes not actonatc ally repart the cri-r, s the user's respoensilnle
e L permdically query the erear statas, partoeolarely dorieg tae rlevelupoment
1*hiase of an application.

o berter understand erru-bandling. keep in miml the follusens puings:

Reading the error with 'VE or 1B lears the- erecr bufler.

s The contrnlles stores only the last ceror vra anntered,
s (Jace an erroy 15 Getected, Ve stored untbl read or veplaced by a new

<Iror.

« The erecr read represents anerrnr al could have happeaerd af oy
1nue since the last read.

= For faster communication throughpat, use the TE commanid G veiad
only 1he vrrar cole

¢ Lse the TU comprand to read an existing vrror o1 t transle an ereor

codde.

Error List

The ullawing 15 3 st of all ervor ivessads codes o 1hear descapllons:

e SN EAHAVOQZIOTLUNTAMMOAD >

L nknown miessade <ode.
Incursect wRis hubel .
Farameter ol of Ihows,
Unauthnrni2zed exvctdion.
L nepent 14 chavned wosnlser.
I'roEram rmmber inciwrect
Prograum dises not exist.
Calcalation overllow.
Unauthneeze2d eommand i pragramming menle
Command anthorized only in prodeanimiing mocde.
Linalefizeed label
Carmmand el at the Iu,-giuuing ol a line
Mrogramn istoo long.
Incorrect labed number,
Gt le eumber out of runge.
Nurnber 1 \WE comminls «exes nod watch the number of open loups.
U'nauthorized compnaml.
Command cannad be at thie beginnmmg of a line.
Comumnmication {jme-iat
Ertor during home sl eyele,
Fallure while accessing bl EEPROM.
Tow leng trajectary.
Trajectory: to big discontinuity anghe.

3.3 FOIRINARE w01 — 00
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Appendix A — Exror Messages

¥

-

d
©
1

4
{l

Trajecrory
IFajectors
Trajectory

Irajecteans

livat angle d«himuun errer.
P £ ] Liee expue el
Lo £ v ) hisgn i aliscicnianiny.

Fonee (8 dp ez Line e, 0 napesssrhle

Trajerstory e espeshzl

Traject oy, Yoo de 0 raddius s 1o sivall

Trajectons:

wees (e 1 vadings e e Dig

Trigectery, 42035 ) sweep angle 1§ b small.

Triyectary. S

.

W v vite e s T sndl

Teapeutory e i v C Fele isampnasible

Trajecte y: Irajteluey is inpty.
e not teanstalismal gF mcorted.

I'rvie Nk ratationnel nr inraerect

'I'r;ljt:L;tor'," Faniys et tpsepsbationzal ng oot identie ]

Sy, pulses pereritinn nupeossibe
mecharical fammilly ame incorrect.

Trajectory. vaecutien excecds physical cr ol linits.

liesldes the stardars| screens avallable ¢n the frant pancl display. there arc
anaenbner ! @ror soeens Fhit appear Gnly i speclal ereos condhitions.

The seveen In Fig. A (Fnehsh verston} or Fig. A.2 (French version) appears

Tactimpae s

\ lovchy. PQuUP <O0Al inseé)

g A2 Erroryeregee (Eronch)

il the hatiery Baekad non volitile metery is coreupted 'Fhis will resalt in o

laass oF all duta in this ruemory ol the contrller will riequust thes aperater

to perlorm a complete selup prowedure ou 1he fronit pauel

Under centain conditions. you may need to ¢rnse the nonvyolatile memo-
rv and load the defoult pivamelers, This |2 accomplished simultancously

NOTE

pressing the nunus key “@E " and the period key "M on the keypod
during thr power-up sequeace. ‘This will initlate a selup prcedure

The vrror mesgage shewn an fig. At appears on power-up of the IEEE488 i
terrriml to e malfuacHogioge. Lidet this condillon, only 1he RS232 ivier
Lincres v Dier sl

QD
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MMA006 Appendix A — Error Messages

'YE128 1

Presy en )& Py canl:puw

fig A0 — Divor seavor GRS

The erior messace n Fie. A Fappeirs il ung ol the fune bun k2vs o1 kevpad
kevs ire cdeteciml Bring pressedd for slack) dormy power up. e X 1heh
cates which kev 15 detecteed, lonction keys bemg lanelyt feeem & b 10, Tron
1ell Lo rlgka

Fig. A3 — Lourscreen, depregsed Sep dovng start-uge

Donng program creation of modification, the sereen shown tn Fig. Ah
1l appear 1 the comnend line hebng wilitegd exereds 1he TH characior
limit The last commaad entered will 4 lost but the vest ol 1he hoe 15
1etalned andd van b saved. (The XXXX .. represetels the ctaal commned
line heing rilitesl).

L¥¥ace

Comnand |line lao lon

R
Fig A.5 — Ermvor screen. coonmend Hine s herg,

The srcond Wype of ¢rror message that s avastable during prodean creation
ot modillcatlon i3 shawn in Fig. S8, [0 will appear when the non-volatile
memary allucaim| to program storoge becumes foll. The last line enlerel
{XXXXL, dwill be lost but the rest ol the proafram |s savel

Fig. A6 — Eirar screernl, preageeent memory fill,

QD
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Mpt4006 ¥-Axis Motion Controfler/Driver

B — IEEE-488 Link Characteristics

NOIE

In anler to mect FCC embssion [imits for 3 Class B8 device, you must nse a
double shidded IEEEARS calibe. Operating this equipment with 2 oyl
shickded cable may cause interferenoe W madbo and lelevisiun reveptina
In resideatial arvas.

NOTE

Comply (o IEEFE Slandard Digltal Inierface for Programmable
Instrumentatinn.

ANSUIEEE Sl 18N . 197N, This norm ks commanly called IEEE488.

IEEE<4%8 Funrilinna Supparted hy MMA308 Canlailler

Mnemonk Definition _ Suppor
ATN Atienting a ) ) ‘tes_
DCL Vewee Clear o Ve
RN _ Fod air lentidy " _ Ves
KL End_o_l Line _ Yeu
GET Cropup Exscule Teadger No
GTL o to Local _N‘o‘
0T ImefaceClear o Yes
i LAD Listen Address _ _Yes
LLLY Local Loukuvat Nrs
OsA THher e omlary Audchrrss No
PIC Parallel Fol Conligure Ne»
oD Parallet Poll Disable No
PTF. Paradlel I"olY Enalie No
| rmeu Paualkel Pull Unconligure No
RN T RemoweFuble No.
e Selected Device Clear Yex
S SeasvolDisshle Mo
. SPE Serial Pll Enable Yeu
i SRy Service Request Yes
CTAD Talk wldress o Yes
TCT Take Control Ne
L.NI. Linlisien Yes
I LINT U{\l.alk . Yus

{0

FlelmsiCunen Mo =5
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Appendix B — [EEE-488 Link Characteristics

IEEF-1RB Funclion Subscis

Ths centroller support the many GETIE functeen <ebscts, as bsted bellow
Sanne af the listings cdeseribiod subsens [hal 1he conteolhe hies Supyroth.

O cndeedler Tl SIMAXCIG can aaot contiol inher glevices.

T3 (Talkerr. The MMAMN becemes & Talker when the CIC (Contreller In
L hasrde ) sends s LAL CTalkes Addyess) wath the AYN (Attonbwon: line
asseerted] 11 eeanes to heoa ke when The CIC 1 aaleedlae In Chiarge ) sénds
another device's TAD U alker Addres<ivath XIN (Atientieng as<erted,

L (Lastcner). The MMA00R becammes Listener when the CIC {Controll«r I
Chorge ) seanbs ing LAD (Lislener Adelress) with the AT line assacthol, The
MMAHIG does nor have Lesten Only capatality

SHI i Snoree Honcdshake) Fhie MMALDDE can brapsmit enoltilizoe naessages
accros the GPIB,

AN {Acceptor Handshaker, The VIVI4EHIR can receive punlbline messiges
avcros e GPE.

SR1 (Service Reguest). The MMANG assers SRQ (Serial Regues) hne to
notly the CIC (contentler ln Charaet when I kequires setvie.

RLO (Remote/Localy. The MMAD docs not sapport the G (Co To Local)
sl LU ¢lew=al Loek Chut) lunetians.

PP Panciel Polly. The Wstds his na Parallel Fall capabaliny. It does mn
respud e the inlluwing interface messages: PPC. PPD. PRE ard PPU. The
RIM-BAM dues oot semnd out g essace when the ATN (Ateotiung ang ECH
(Vucd ar Kelentily ) line are asseriel.

OCH Devive Clear) Thae MMAEN: respreads to the DCL (Davice Clear) an,
when inade Lislener 1he SDC {Sclerlerl Thevicn lear) interacn message

DT0 (Device Trigger). The MMAOGE does rov suppart SET (Grossp Execine
Triggery meerlace messoge.

E2 (Edectshcal). The MMaINIE usea tebalele bullers to provale nptind high:
speed datr trausfer,

SR Using

The NI4438.2 User Manual for Windows from Naticnal Instruments. in 1he
CPIE Provramming Techniques chaptet duseribes the nne ol Serial Pullioy
as lolnw Lpage 75

Seriol Polling

Yot o nse serigl polling to ablaln specilic information frion GPIE devices
when they request service. When the GPIE SRt hine 15 assarted st signals
the Cowlriller that a servioe reqoest s pending The coctirplher rress the
determine which device asserted the SRQ line and respuoid accordingly.
The most rarnmoen methad for SR detection and servlCing ss serial pupll.
This secllon describes how you ¢an st ap your application to detect and
responel 1o service requests from GPIR <dewnices.

Senvire Requesis from IEEE4E8 Devives

IFVF-488 devices roguest service from the LEUS SConltnlles by assorbng 1he
GFIE SR lne. When the Conteller i Rnowlelge the SROL 0 serial polls
vieh vl duevice un the bus unilelerning which Jevaee requestec) service,
Any thevaee roguestiog service retutns o status i with bl G s#1 and then
nzuageerty 1he SRQ line, Dewvices not requesting serviee roturn 3 status byle
with bit 1 el=ared Manulaciurers of [ECE 48Y% devicus nsc lower order hils
to communicale the reason for the service eequest e tn Sinmbirvize te
state ol the device.

R FHiengs Pyl o i
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Appendix B — IEFF-488 Link Characleristics

Service Requests from [EEE48R.2 Devices

The IECE-455.2 starwdarc] resledined the B assignmnents i the status hvke n
afddition to setring lut G when Frpeesticg service, [EEEANS ! devices olso
nse v atler bits L spe ity their siatus, fie 1, the Messawe- Availioile Hic
I MAY) s set when the device is rendy to serd provwusly ool alar 1hie
Sothe Eveut Stavus B ¢ESR) s =et If ane ar meore of the enatites| [FEF-1RS 2
reents ceies Fhese @vems mglgcde powesann maen eqpnest, calnmasl
AT, executl-m o errr devicelepenclant crror qnerry 2rrnT, reguest Lan
traal sl aperation complete, Phe device can agse it SR whoen ESE or Say
15 set. or when a manulaciurer<ieflized curditiovn nevprs,

Also un page 7.7 National instrurmenls give an scunple on b e eondua
a serial pelk

SRQ ard Seria” Pelling withh NHES Pevice Fonnetions

Thee lollowhig exanple illsstirates 1 use ol e ilewdit ol idespr lonetions
10 a typical SRQ servicng stuanon when avtomatic serial polling is
enablesl

#inclusle ‘declh’

vhar GerySerighallRespomnse (ing IwviceHandie)
I

chal SerlalPullResponse - 1;

ibwitit (IheviceHamdle, TIMUO | RUOS),

if (ilhista & ROS)

|

prind CDevice asserted SRQ.nT):

S Lise dbrsp o retrleve the serlal poll respoase, Y
ibtsp (Devicetlimdle. &SeriallolResponse);

|

requrn (Seriall*aliResponse);

e

The MMAOG Controlier is an IKEFARR device in whicl 1w SKE is abways
enable, 11 will respond accordingly to the National Insiruments example.
When 1he rpaerled data will be veady, the MMA0E will asscrt The SKQ e
andl, In the sexinl pull res ponse bit 6 will be set dResquesting service] and hit
T Onanutacturer-lalingd) will b ser {Mexsage Avalllable). Mier Lhat youy
can use ther ibrd commam] to retraive the data rom the YM 4006

EAR A b b — [l
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MM4006 8.Axis Motion Controller/Driver

C — Connector Pinouts

Labeling ¢ onvuentions

Al phibat dagtaies ien thas seerlon use the “clinw e Bibeling convention
AGAD o Analog denand.

DGND Priginal droeomul.
N — Mot Lamnegtesy
L. - Fe-steulility signal. DO KT USE, 5Y DE ENFRGIZFD,
I o Irpue.
t) - Outpeat
YWARNING
The rompany axsumies no responsability iy the wse of any UTIL lahelled
pin.

PFawer Inhibitlon Connector (Pin D-Sub)

This canneriar is provided lor the wiring nf onc ar iInove remnole
Eimergency S1op svatebies ur Slatt switches, They will have 1y same effet
aa the lrann pane) MOTHH B or MOTOR Lwltons

‘The minnnum rating lor the syatches shoald be 50 ma av 24V and The maxi.
ot Combinel reslstance shonld bee less thian B3 O,

Pin ¥ Description
1 NC.

2 — LUTIL Sian, switches muost be sell relpiese push bultens. Wire the
swilth coutacts normally upened. The other side ol the
switch should be canncctd to DGND. 11 inote (g v
awltrrh is installed. they shauld be connccted in parallcla.

3 — | Emeryency Stap, must always be conrected to DGND due-
ing nurel contruller operalion. An open Crcutt Is equiva-
lent to pressing MOTOR EEEB on the Irom panel. Wire 1he
awiich cantacis normally rlosed. Il more than one switch is
installed, they shoukd be connected n scrics

1 - NG
A — NG
& — DGND
T - D(IND
8§ — DGND
9 — N<

Rienaxsonrt. L EHRISIES 11Ess — 1n1spe
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Appendix C — Connector Pinouts

Rende Contrnd Conniv4ar (15-pin DSl

This vimamg 4 o stoosglel wuly Tre usedd with thye NEWPORT RELAH renjate
Contpes|ler.

The= cormector abser provvedes an Ciuergeney Sope switelinpot swath idents
val r)pcrellihn T Plue s o vl Pavear Inhibition conmectoe, If 1w rapate
runlFelber e

Pin g

1

2

sead, thoe s st e slenmted.

Description
DGRD

For nermeal aguerabion conect ping 2 and 3 osactha A
DPPD UL LA efuisalent 1o réssiag the ROCTOR ER un

1he Trant puanel.

UL
Tl
LTI
.
UrAL
DGND
AN
LU'NL
UTIL
UL
ITIL
LI,

WARNING

NEWEPORT assomey no reapuisabilily for the use of any olher Remole
Conuollcr,

LIV ARSI It

1oy

AL RicCwport
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Appendix € — Connector Pinouls

QD

Axilinry Conncctor {25-Pin D-$ub)

This vasoecier s used Tur the SEVTOR IBEM indicator. the Iregquency Qencr-
ator aulpat. Vhe analod snputs and oulpuls ad the syeelironigalion polses.

Thee avlene veptputs oree conly avarlable s ophoem

Thwe lagic ontps are apei-eollector bme and are rated o maximun S0y
ncd A A | e, T2 o iy loic Tpoat, (hey teguber o il resisior.

The analor inputs and vatpuls have 12 s resolnnion

Thwe saloy inpuls are muli-pangs sodtware programmable. The availalde
ranges e » OV ST, 10:5Y, See the 1Y andd AM conminds lure inare
pProgemmneati el e all eases, aaalos! inpus st e s 00V
The impedanee of the conyerter inpuls s 1vpically Iekethms, The max!-
munnnpue cin tent s 2300008 The niaxinsm uifsal epeor s - 1O TSE_ sarel e
raximm dain ereor is o4 LSB. Fhe anput characiersnes of the analog
bnputs ar b Fig, G0,

The valuc of 1 LSS ddepends of the used vange.

w1 LI 20 V006 = S aud fin the £ TV range.

TSI s [N~ 2.5 Y for the -5V range and 1100 ragre.
w1 L3RS S VA006 .« 125 mY Tor 1he 95 Viiaage.

1

lew o VAV
1O 1F ] ASD Converler
T T, 1IkS2

v

P G} — Bouivatent civcent 2f ar analog it

The amalog outputs range is 1Y, The maxmum olisel error s 1200 Yy,
and the maamum gan evroris = ) LSE. The oulpat serling [bne i bypacally
6 psce. Thede oulpoly ave virllage outputs [output current kess than | ma),
s to use Uhem properly, they must be connccted o an impedance higher
than 10 KA LV L3B 152 20 VALOGE « [ mV.

Description

DGND

N.C.

UTIL

X
d
-

— D A LOW sipnal ndicates that Motor Puwer is (N
— 0 Pulse synchronized to one AXE, soc U PE, Pl and PS com-

:swwuauaw-o—-
I
-

mands

12 — 0 I*ulse eynchromized to a frajeciury, see NBE. NE. N NN and
N commands,

11 — DGND

4 — 1 Analog Input 1.
15 — 1 Analog laput 2.
16 — |1 Anakug loput 3.

EAN LIS T = DAy == 13X
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17 — | RN TFRRINHY B

1IN — [HIRD

n — O Anaheg Dutpat |,

00 — O Anales Oupar

21 — O Anabo 2 gy L

22 — 0O Anatug Outpot 1.

23 — DGND

2 — O Chatgmil dverpuene v, ledmed iy the 1 oommmand
25 — DGND

NOTF.

Remcmber that an /12 oulpul bit “wd” means thal the Iransittor is con
dueting. thas appearing to be “low”,

GPK} Cooncctor (37-I'in D-Sub}
This ciinector is dodicatesd i the digital 111 ports,

Al endpiits are npesscallec1or 1500 and are ratedd for maximum 30V and
JimA (Fne. C.26 To dnve a legic input, thaty recgrize a podl upz resishor

Al inputs are optocoupled andd gre configured as 2 LED In geries wilty o
I kLY resistor conmected 4o the <12 Viline {Fig L)

Pin#  Description Pin ¥  Twscription
I — Externat +12 ¥/lnlernal +12 ¥ 20— DGND™
s 112 ¥, 25 ;A 21 — DGND'2
3 — SHYV.iI0mA 22 — DGNRD»
1 — | Digitas poert Tuput 1. 33— DUGND™
5 — 1 Digital peert iput 2. 24 — DGND:
[ | Digatad preort e 28 25 — DOGRD'™=
rF -1 Digita: port ipnt 4. - DGNDM
§ - 1 DIRital port Lot 5. 27T —  Lxternal Ground/Intcrmal Ground @
5 — 1 Diggtal peort et 1. 28— DGND'®
it— 1 Digatal prort Lt 7. 29 — DGND=
-1 Digital porl lajme 8, 3 —  DGAD
12— O Digital port {utpral.|. 31— DGND
13- 0O Digital jrort Cunpiat 2. 32— DGND
H— O Dlgtal port Cutpral 3 33— DGHND
15— O Digital jxoet Qutput. 4. X4 — DGND
16— O Dignal pove Ouipat.s, 35 — DGND
17— O Diglal pore Output 15, 16 — DGND
e O DIgival (roet Oumprat. 7. 37 — DGND
19— O Digital prarn Ouljrut 2.

N aptacoupiteg s ool ecineeies! pin 87 aalpees » [2 VDC

JE captacoupning is qchieared, vetemal o2 VOC st te saigdicd o ghir £
Nevads fudtory servbee I de achidaded.
SUOi eptacouning i nor acindted. pin k24 o i 82Y are tied to e inacmmal

_ QD

ELIRITH It — R H12 W
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Appendix C — Connector Pinouts

Tt cptoneateplitezt o andrveteed, foen 0 Do pe 2 core o axd fer e anterned]
et anel wirsd fe fieed Wy e proeerf of iy ealenwd <120V poeer anpply
Rt feer o sech s oo P o cnEoerd,

Logical Inputs

Paramcter Symbal Min. Max. Lnits
Lanw Level Fpnl Voldpge Y ] a \
Ieh Leve inpen Vol vV, I L 3
Lzt Lnrrent Lipd o - -1h i—i
I"ulse Wish:h 1 Servo Cwele
|r=|r;1-l luw T hieh TP',.,_- . BT . [y
It gl tes b Ty It TR

Qo d ingica pees:
Tirese M wendes Lo curnaenst et oo e fod B Saere s oo suereny,
(0 7 K RN P T LS I L O T AT AT ru'.*n.-a.'.m NI L) .‘J:p.-{ Isn el s o 03
T efroie coavep (R (e LETY S cernn fe e il e condgicd e deee i
O3 il wguen coltector s vy e vate jeee! qeen At e g w Hhe
¥oaebee 2es Mo e e e b Me 58N coaenane!
Ten versore :y-}ld grerebeorepees, grlieds SRemcet Ty pavsent D e paesr Dy
tietreeen Soed ot M A
Feo T IKed 0 (ol ot paatset e Mo st odusg dne dases thasa sne
s v e

Logicsd Quipuly
Parimeler Symbal Min. Maa. Lnils
Lavw Leel Dutpa Sollage .‘.'_ o | y
High Level Ouiput Voltage W, At N
Output Current LOW I ¢ na
Pulie Width ) | Surve Cycle
Output low to bigh Tk L e
Oulpul high 10 T 1 pscc

< Phe muninaa riadife on e pudene prefse coneet I smaifor dhar ane serve-
eycle.

Tur axsure ginsd nse and performances of the MMADEG, respect these maxi-

mum ratings.

a2V

Out Y max. LLr?
T T 4D maA max.

AR z
—_ 1 k2
a ! i

1

Ouipwt Input

ln —

Fig. (2 — Lquivatent circuits fax te degital INDUT et caelpuel peoris

K13 LINMIAIAIS — 12
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Appendix € — Connector Pinanls

RS-Z32C Imerface Connector {Pin D-5ub)
Fles 5272 C imterface vses o Bpin Solel conpeclaor

Flo- back pancl comoctanr pineut is shownin I'iu; oA

|
3
Internal 4
Connechos
3
¢
T
B
9

Fig €3 — KSI232C coannecter puanept

R5-232C lmerface Cable

The reason sume pin< are pospered in the contraller as deserllhedn Fig. U3
i% T overrlde 1he hardwars handshake when an ol-the-shetf canle is wserl for

the handshake cannot hes controtied Ffroee thwe cimspmunication soltwars.

Fi. 4 shows a shuple pin epin cable with 5 eanduciors

1 |

Z —_— 2

3 3

4 4

- - 5

4 - H

7- . T

8 — - - - 8

9 - - — 9

4Pin D-Sub a.h D-Sub

Feynal Connector Femal Connector
on Lontroller Nide im Compuer Side

Fiy. C4 — Conduciur pianupin 852024 interla ¢ atile.

If wou want to use a three conductar cabile, you ueast nse o cable cunfiy-
ured as in b, .5 1e get the same hardware: handshake override

DCLRRIIOr

o CRE] NIEWDOre.
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Appendix C — Conncctor Mnouls

| |

2 2

3 . 3

3 4

3 - —_— 3

6 6

7 7

8 — 8

9 3

9-Mi [Sub Q.Fin DeSnh

Femal Connec-ar Femal Connevhor
nn Controller Sl nze Comprter Sicli-

Fig. C.8 — (inndione Seap SN2 wterten o il

R vour computer o1 Werimnal nses o F5pin connector lor 1he RE 2020 nter-
e, vou can use arn nffahe-shell 25 10 pla adapgtér and nor ol The Twan
vahiles dlescriliegd abxve

16w udip nOL wish toadded gn atlaper, you van nse s o[ he-shelt @ to 25.pin
12320 calble ur build one Tike in Fis, C6

} —-- .|

2 — 3

3 — = — 2

i 20

ia— — - 7

fi - |

7 v 4

R - 5

5

HAn 1Sub 25.Pin Dvsuh

Fernal Canmerlur Feinal Connector
on Conlruller Side on Computer Side

Fg C.6 — Do to 2500 RN-2320 inkerfoce cable

To baild a three condudti cable with o 25-pin KS-232C ¢onnéecinr, use the
wirlr.g dlagiae in Fag. U7,

| 8

2 - 3

3 - - 2

1 — 20

S T

R é

7 4

R C 5

L

+Pin D-Sul 25 Fine -5l

Feraal Conarelur Frmal Connector
un Confruller Sic- on Corpputer Sidhe

Fig. (.7 — oty ki o 2500 BS-238. naeefn e o e

415 LiALasif =1 esom
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Appendix { — Conneclar Pinonts

IEEEARK Inderfacy Connector {24-Pin}

The IEEEARR conren tiee lias a standard condiguration. <k, o in Fle, O34

ey
(N1 BN
(1] [
e

1.0l
LAY

NRFD
NCRAL

tr-
SRI;}
ATN
SHIELD

PIn &
| ) 13
Ty
1 | )
S TT
507
I ix
’ | B
= o,
w 28
22
1 L
22

DIOS
DI
D
DI03
R’Ch
CND
GRLD
GKD
N
(i:ND
[HND)
NI GND

Fig. (C8 — WILINS s oenace ine oo

R&483 Inte rface Connectot (3-Iin)

Twandentseul R5-485 coanectons are avatlables Both ete ¢omitected w paral-
I€1 a ot ean nurke thée caneerlinn< an cach

Y uelaly REYRA _ Pin #
i EARTH - ]__ |
™o i 3 i
T, |
EX-+ 4 | 1
RN+ _S 5
ESRTEL| 1§ 0
" TX+ 2 1 2
l::o.l:: \ z::':u'l FErARA - | 3 ]
RX-1 4 | 4
(3.4} g n
IR R — it % 16 -




MMA006G Appuendix C — Conneclor Pinouts
Cnnpccting RS 232-C to u Pratocol Convertan
Toonge Hhes comtnunicatu:p prabaeol reom i comauter couuppast will an
RE-202.C sesrionl poart vanl MUSE connest o BS-232-00 to KS055 it ol
vertor. A larce chone e of thoge conventers cian be louna frarm e shoell "The
Il leawing one e wees pugulag vles ateh aes oo s ligtivhg lisl, REOLINE ]
ARSS, ROLINE AC-EISR5]. PBuere Hrown LDRMARDS [Geker 10 the promsucnl eapyerl
ey boogrnpeerdy <onligure o ind check 1t's conneciien to a RS2EZ-¢
interface. The abswe lidure dives e stambard 135 252 0 pinaut ool otee
Colneehien,
Cennpuler RS-232-C/RSR5
RS-232< Connecivr Converter
250.8uh%NSah - P Pin 2% D-Sulb 25 D-5ub
Male Mak  Nine Name  Fewal  Feangl
3 2 ™ » RX 2 3
2 3 RX ~+~—-- ™ 3 2
5 N RIS » TS b 1
q 7 s ~— = RTS 4 5
7 5 GND GND T 7
Paint4o-Paint Faur Wires Full Duplex
Thas o5 1he sacle tor slogle colnprater bo o singgle MWK cunleodlliee i oy
distiunce or noisy environeese high speed communication. The [ollowing
Neure shows the hnw Lo connect your ciunguter, oF produnesl <onverler
1he MMADLE comtrolier.
_ —_— . | . -
| UPL X . . :
. Camputer RS.2132.¢ TXs — ' RXs
' RS-2324 lo TX- - c— RX~ MM 4006
Interface RS 185 RX: - - TXe Controller
! Converter  RX- | ~ —| T™X-

QD

Moltidvop Four VWives Full Duplex

This lcature enables wu Woronnect up to 310 MMAKS contrallers b one
sortal commuiucatian PoYLLAS anciwork, mah REMANIR eantrutler wil] howe
s own adiliess o iclentily Yhe compands that are sent 1o ot The followans
ligure shows the how to connect yout ciinpaates, or protocol converter (n
soveral MMA006 controllers.

st TRIREH R I B R B




MM 1006 Appendix  — Cannector Pinouts
Computer g e L — | RXt MMaons
RS-232C P to - |« —57! R% Conirolier
) RNINS RX+ - -  IX, 0
Interfacy ) ) ) ¥
Converter RY- - - TX-
LT B vmaces
— = RX- Contruller
LA #02
| - - I TX- '
) .
]
o
! |
Co | RX+  wma006 I
" | _lof- Conirollor
=L #Il
. | IX-

In 1his made of commumcation »ach centroller imus have o sing'e address,

framer | W 31, 1his aekdress mitsy T dillereat lor vach czaitrciler.

In this aelwark e<nnmunleallon. il sine comiTolless are switched off, the

smhoers wild stll continue 1o waork, And. il s ran dlelay in thes compnunicidion,

all conttollers receive 1hee commands at e same moment. This @ more
efficient Hun dhvsy ¢haining, in lisy chalbing the computer send come
mand to the first contrabler who repeat 1hat commniunc 10 the next g, whin
repeat to the next one and so on The daisy chieing puts a lot of traffic on
1he cinmmunication line, inlrodu e repeater delaya and will not work o any

ol the controllers s switrfil odl,

The standard comumanl st ol {he MMACHN coantraller |s tlirevlly usahle

with 1he trdlaowing ¢hanges:

« Each vommand must be initiated wath the string address:: 1o be under-
staod by the right controller. Fur example (m a singke computer yoo
send o ceanmand like TOR (mmse A3 1], this same command will he
1:1OR (conteelter 1, home axes 1)

« For commands (o which the ¢ontrollcr has to respond. 4. 1T wll
positinn o axiks L, yon showtld apperate with care to avord amy colliswon on
the comnmunivation Imes, Only one cantraller sShonld be asked (o
respond at a time and the compruter inost wait the receplvn ol the
respunge bhedore interriedating st other controller. S to avold some of
the possibe collislaty. In thiy mode commands without axks number to
which the contreller ks o respoond will be ignnred by the controller.
For example coarmpnds like UM 19l position of sll axes will bee iguoreed.
To do the same the coampter shoulrd sssur these cormmands axis puer
axas and wait the response coch tiwe litlore issaing the next one

TOEwRR I g g

9.i9 Ribenvpront.




MM4D06 Appemilix C— Cannector IMinouts
Motor luterface Conneclor (25-Pln 1-Suby)
Ths canne tor sndetlaces o the nimlion deveee, Dependiag on tie ty pe ol
Anvrer ol inter sanne pans ivee diferen! meamingts IFanl olbierwise <puse-
iiied. Hus deseriptien s valid for all cases
Mepper Matars I Matars
HEZBIP, AR FEAMCC,
P i HE P L Y T ) R LLOEF DRt UnSICe URIRSCS LRG0, I3 Nne,
_ _ LEG2E UEGAP tIRadelS, CEARE, LEST IS UG
1 « Phase- | - Phasi: | - Plasi- | N t Aekicy
R . Laeacralar
2 Ni N « Phitsee | NG L Katax
o Grneralor
3 ="l | = Phase | n Mlrase | N.U = Tachu
(anenilor
1 N, N - Plase | N = Tawtu:
. [enerator
5 v Plase 2 v Plhase 2 + Phase 2 + Mator v Moo
4 _Nl. ML L Plla\;‘ K + !i!-’bluf 1 Matar
T - Phase 2 FPiase 2 _=Thase = Mutur. - Matne
| M.C N.C =I'hase 2 - Matar = Mutur
' - . MOl Foing . .
' M. Nt Prase 1 NI NA
10 N.C. N.C NC nN.r AR
. . MHiddic Point '™ . ..
1 N.C. N.C.  Phase? NI AN
12 L. M.C ___Nv© N[ N,
1 Mrchanecal Mrchaniesl Mochimical Rechanicat Merhianical
. Zern ar FATYY . 2ty dere i
Singla Shiveldd Shiclzd Shieldd Shielrl
1d .
fronnd Ciraaril uraund {1urnnpd ) Giroulnl
3 axlex Pulse | Iuclex Pulse | lipless, [nides Index
. Eoovmg ilownt 1) Foenmg lbeecl 1) I'ulse | Pubse [ Paise |
1 kY U uy "y ny
N Loy Lingte o N Legie,
17T - Er-al Hen . Nf_ . + Endal-Rin S - Fncd=<a)=lde:y . + I‘n(li)d.gun
L] 3 = Frulnf.lun NC = Erenl-Kun _ = Enddltnn ___ —FndatRun
4 Frswder NC “meeder Envacler krcuder
’ Fliane A - I"'hase A Plaise: & “hase A
20 Facesior NG Encexler Coroeher Faoder
" B Fhace B Mhase B Miuse B
, Y . AW G 5
- _ JEncihey = o Foreler  Fawoder Fucoder
DAY . Ly av 0ny
2?___ _ Enrarler _N'L' _ Errler __ Fneede Fie ader
, Enceniy Enracler Cnenrer Lavoder
- NG, - - —
_. Phase & _ __ Flwse & . Phase A . Phase A
23 Encc(lc-_r N Ein "”‘I'.L F.ucudi Mcoder
) Phase B T PPhaze 14 _ Phasc B_ Fliase B
a8 Tmkex Pulsis 1 Indev Pulse | Indiex Intle_x_ Ineley
arcing ILawelny Foreing flevel Jy I'atse | I'nlse 1V False 1

C For CENOT and V) IO s, Mo e 93 12 comecdvdd Tndox Pufse f Forzing (vt 1)

" Fur DEN T and CEIIOC miglovs, i pong €35 is winerec e Taddex Pulse T Forcimg (e red (0
“Eept T moer Y

QS

Riewport.

4.1

FIUD Inien 114t =ne s




MMA00G Appendix C — Connectar Pinouls

Pasy I'brouglt Buard Conocclor (25-Pin D-5uby

WARNING

This passtbirongh boind conneclor lakes the place of the molor intevfuce
conncctoy only I this ixks i connected W an external inatar driver.

Pinw  lieslgnatbon

I — Gioumd

2 — OV Enculsr Supply

3 — 1 Mecbhanal Zz2rc

1 - | = L lut: Fravel

A — 1 Eml nl Veavel

h — | Prriver Faun b Sigid
To— Fncruler Phage A

R — | Lnconler Phase I3

y — 1 llex: ["alae §

w — 0 I'ulse Conmnancd

I - O InecionCsannmd
12 — 0 1N Anabog {ubpest
13— N.C

Il o= by Feoomder Sapeply

I — 10 Liver Inhlatesn dazmnand
16 — MNC

17 — NC,

I8 — NC,

12 — 1 Ercoder Mhase &

20 — |1 Ercuder Phase 1§

2F — 1 Inckes Pulse T

22 — UVl

23 — 1V ivgic

24 — NG

2 — 0 Referznce lor 10V Anatog Cutput

Stepper Molor Driver
¢ DC Moator Driser.

Po——{er ~.

~ 41503 e —

MEANT v ,>—| e Daps |
. Ty -

: - &
[ ¥a Owauc | g e |

Fig. (.8 — {2FF Outpat Tvpe. Fig. C.J0 — Open Crltector Crntpue Tijwe

.

Puvur Supply

L

Tt </ ' - _| T =»r -
o ".\| | D'-'I:n]u'“
Fig. C1 — (75 inpur Tepe,

- - QXD

O E T T (DT U bl Newport.




MMAM6

5-Axis Motion Controller/Driver

D — Motion Program Examples

Whers learning o e copuste s Laeduage, there is pe substitule for aebialls
wril g sonmee real ppragrins Che mation cartroller’s Sommaned set 15 o =)=
viaized Laneai- Thot neecls b imgstered in orzler b bisaltde 1o ersale
complex applicotion=, Tes Belp you famlliarize yourscell watt M HES pro-
gramming surdetaste o nl Linguage. thes appendiic ceontams o 1w esamples
that vew connavwl and < opy

Examplc |

Fhas erst exampplasas o sunple two-axas program 1t wil generate the tnan-
gle shown - e [

Axis &2
ham

sStarl <=
Avs #E Hrmn

Ffig. .3 — Traagte [unern,

Make suse there is no othor prograns in memory with the same name (nhum-
her). ll you are operating the contenllier KON & réndate camputer, start by
issalng the XX cummand fure that pregrom aumber Then. enfer the pro-
grammning mude by using the EP command. If you enter the proeram lroen
1hie front pancl. inoie these two and the QF commemls.

12N Freess parendrentl $9, of of ekl
1EP £nrer prograrkenlety INGdie et ston: all coteies o
priviresm HJ
ML S Va4 Set pefocioy of axis K7 to o meedsec,
1IFPAN) WS Mrwie ques ¥ o gbvalite posision Jid oree: et for
xis ¥) e romplate monin.
Zvad Set velocity uf eers 82 10 3 Iintdsee
- IPAS2WS Move axis B2 fo abnaoliste pusdtron 3 o, wnl by
avis #2 o complete movean,
. VAL Clocarge aneloily e axiy 82 Ie 2 omesxec
| PADL 2PAN Mess aaves B2 4 afsadete posetion 0 samod aves R2
fea wehiscdute prowitian Gt mm,
1P Emd of progran?. guet Prugramnmiiny ehoder,
QD
B2l FLUMLIH I n IR — 4)-1E)




MM4006

Appemdix ) — Mation Program Examples

mh

30U

Example 2

lec 1he peoesvioaus exiinplie, o generate the dingonal liwe (- 1hird neetiong
seenuent) hedb pxes must meve simullanenusly. This s achicved by taknwe
e special precautloas: the vinannaads ave placed ou the sanse line o
insure a guotd start synchronizaten el the velerities ars snadidied such
thal the aentions wall s i e same time,

Lok i you would mwasine vory woprately Mg precision of Hla disgonal
e youw weuld nelice smne errars due o imperiect st sypehronizationg
and anoneorrect aceelorisborn ratiee, e other words, we achievet] tlas 1lal-
nxes oo wath twee lickepetdent single-axls motens.

T climinate YVhese atoteen crrors, we need ouse the axes synchronizatie
(lneisr wverpolation) feabare, The ieproved prodsam will have the tollnw
inp listing:

2K LErcese preanaeny &2, 17 o enesss,

2EF Frirer preogramnens oife and srore oll entnes as
preesreern V!

IvVad Set velocine of axis t) to § menisec

ERALELWS Mo uxes #8100 cbisolute pasttion I o, wart fiv
eevin $F der ¢ conmplead shabient

Vad SN W NS R T T mssec

2IPAS. WS Menne eves 32 1o absolule pasiteont 3 R it fin
axey B ko complide snpticn

LSY'L,25Y1 echie uves W) el 82 synckroreezial

1PANO 2P0, SE WS Sctoxis 91 destneetion te O onee cnd ereis B2 dosiin.

non Yo 0 weii] StAF SYUCRYGRIONS RIVGR, 1L for
RIeaticere v umlpftmv

LNY25YN thecloar apoes W genaef U scn symacdorcanse iyt
20 Ened r;fpwgmm A7 Gersd parenssre e} enacredee.

Notice chat there is ne st e Set thie velovities belore the synchromzed
victerpalated motenn The contredler atoenati ally calrulines 1hem 1o get 1he
Eest acvuracy pnssible, wichnut excecthng 1he presset indivdua] velovites,

Also, when fheshed with an interprolanegd mugion always retuen he axes (o
e non-synchrimizel imode,

LR 1A LA 1AL — 40
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Appendix D — Molion Praogram Examples
N

Q>

Example: 3
Tre MMani does pot alfer tegz ciroolar aterpolichan g o maey Cases
tess chenmunding! apPHbe i lsn s e e Soccesshilly smgle e e

Take sz examppbe ol dhispansing gloe on e paltes m slnoen b Fig, BR2.

|- 14mm ~

l

19
| KZwm
T

Fip. D.2 — (e dioxpnenswgs Padien

togice 1hat there & o aerdd o sed 1he velorities defane 10 synchirzagizel
(interpolated) motion Tha v oetrcller autimnatically caloulate s Thyue boodet
the hest arewrary possible willicnt exewaling the pri-zet indwidual @b
Licx

Alse, when fimshed with ancinterpalisted mation, alway< ecturn the axes to
the ron-synchronized nindts,

Velucily
A
T AN #L

Axis B2

v Time

Axes #1
|

Fig. D.2 — Overlapmng Avis AccetrrobionTeceleration.

Assurning that the desired] velocliy is 1 mcses , we need to caleulfare 1he
acceleration and the postions whers nue axis starly e flevating and 1he
other avirieleraring

We know that an axis musy Lravel 2 s hefore rea hing & velocity ol
A ppsee

4 Distance A Distance

Velocity « Iirne -
. T ® Velaeity
a\{ce]era Hon « a “’ek ."EL - A ".uls]‘)'.“} » v Clof'l r)'
' A 1hslangy

Riage the velucity sturls from zero, 8 Velocity = Yelooty

N 2 -1 P
Acceleration - Y Clen Iy = !f - 8 mmse
& Lhstance 2

8.23 AL TN TR TN R T]




MMAU0G Appendix D — Motion Prograin Examples

Bt ~afantiag lnowrile L aelual progman we needl o censizder e mane
thang b axsare oozoned ceanly, the ghoe st s1aes heingg iz vl while
the e is in prodeess hing, we Lave Booatart Tha melion fivst o and taen
et e Hha lispensa

o mictuzn o il icde Lo fien lorm sg show:in big, 231

A #2

' — AXI5 ¥

nn 1

Fig. 23 Deyired Weteon Resclr

“he ogram will have ehe |illewing listing:

X v pragroin N2 R ewesty
Skl Unter programineag ncge ot stuene off eafriés i
preadrun) 82
i Diear 2l vurpes 17 bits; set ol Bits (o sero,
T 2PAD NS Love saws &1 and 82 )0 absolile pasition 4 rim,
an? for 2l Axes (o anhiplede molon.
VAL IV A} Nev wedacity of gues 85 pnd 82t 4 tuensee.
i LACS.2ALS Serd weceleration of exes BT qoud K2 00 8 run 57
LPxlA Mowxe qoves ¥4 o ohsederrs preasifiooe § 3 meen
. LWP2.3514 Wit for s tF (o voaede pasitian 2 i st bit K
i LWPI22PAI0 Woait Sor coces AJ Tor varepcde proagiforwee T2 onen, Staet erxan
= - #2 rered dnieene by phasithrt 10 e,
WIS 1% W for sxes 32 o reacds postnon & min: st oxis
WP cenel inong A prascare 8 0.
TWPZ.21'A0) Werit tor aas H7 fa rreachl pGStNGR 2 INMRI; SIQR QXIS
X2 anil mare Fo peasiliewe £ nen
2WD2 11" Weir for axis B2 to reach pasition 2 mm, stert waxes
. K1 enl moce 1o paostdiear 4 men.
P2 1 ¥erit fear sney #6410 reerc 1 prastiion 2 mng, clear bit 82,
30QP Faef oof prrgroaen H2 quet urralenn@ maodr.

ORI TGl IeT e 1% R Rleswwvpont.
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Appendix D — Motion Program Examples

Examphe 4

|.ote pecanpues we a1t Iev o te <y N leeaiye thas Newpnir Ingn Wi beavs o
Y Rable danl e LA o ot e et a loser eants controlied by a T
line O prassiabpifig s iv Ceo seomn e e uloczhsea b 05 e s, iug aml Libl i
hdeath © 5 i hines, Pl vesals sl e sontlar 1o i DS,

Fiy. D.5.

The solid bnes shunw ey o Cual Ao Sragecton .

Next, we need te 32lecl 3 vonrdinate svslein, Fur shnpiciny. lots make 1he
lower left corner of thae trgectuee the nrivin Zecrng, s s nin Fig, DG

" )
1

LETN ]

Fig. D6.

We decuds 1 make the symbal 13 anum hidhang 1.5 s wirle, 18w, using a
en with o (L2 o wide tip, [he aetuad trajectory musl be shronk te 125 Y
17 e, Ty control the pen up and down we will use bit #3 of 1he [JO oulpuat
paort, where loic hich means pen down.

First, we: ned 10 make sure that there is ro other program In memoty with
the sane name (number). We do this by listing the program numbet select-
2d or just by crastng il wilh bhe XX coamend.

Assuming that this program s being edited gn 3 computéer an 1en dawr
leaded o the contrpller, we also need to send the commands to enter aned
tenmirtate 1 pyogianning mode.

R.25 LISHUXIELIIRY  ndse
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Appendix D -~ Motion Program Examgples

AXN
il
CK
» 1B A2 A2 NS

|‘ - ®SE

A RSN MRS
1YSh
15Y1.25Y |
1WA

1PH0 A 2R (L5465 0, WS

A
: HIPIE S WS
,H_ -

. .

LE1RS 20 R 590, SE, WS

BRI
Yoo 2PRAALWS
LYAD
Wi
Al - 1A LR35 2P AU SEWE

LIPS 5.5 EAYS

Eraswe pneairion 0} A eegls
Sripre et il NN Y e an v
CXerens coid opinonsd £ 0 Lo ot 22lf Ints hoe 2res

Saee v Wt rpr aed vy Y e TN e, e
fipd Wi Vet oo poepphiene.

S LI aS fede fitis featies e prete deaos

Z2PR-12 WS LRRD S WS PR TZ5.S5, 1R S RIPZ Slake fae rtarree

pantaees Oy segneshieaty eboneoaeaning aves Al cened
S geeet for Cochl QA fe Stap, et e cicle
daantenensl fevae § i Seoes

Whee eeves 12 Jea S0 arens ened wvei? S eanticar comploly
deridicidezes goarizelster N, et 116 1ualine Foo 2o

theederser eexaes BT wnet 112wy doeid el

Sderrt 4 rtiede Seaop: regneat M Foftoaeng! conengrsd
wle varialde B0 fesy M ¥

Set velative desnnasoon o wees 87 ud D5 i ueld o
ais B2 end AV NK e enexcae IRoins Qrement pXagitions, shart
Sunr oA 0tiear knd fur ROt fo ceniplaie
Servlanee desnnator of aves 2.3 man aaey from
CUrrEnl pranelreoans, Staaed sneation o Nee svercfirenrrzaced
<X, ik far ootion fa coenpivie

Net weledese dfestieighend of axee gl ot .5 sep gl of
VIS K2l LS e bvoy o €LY PHINGIN, et
ApE SRS Desticas, Wl Sear acicalaier der cenniprliny

NeF aricelene cdeshnenane of s 82 -3 eneh MY frarts
curren) (visitpee <ot mrakiog cer the synchroniged
A1 Gl for manhan fo seeplefe

fnovnrent sarieble #4 be 1.

Lol ctile loop

Neradestiaction of wars ¥ ro 1033 oy Gond oF wxis
Al te 0 emen Nterel spiteferoilnda prefivn et L
RoreR o ceanplone

Sed gfesfirativn of gves A o M0 3 sarn, sinet sernclenes
Mzedd uxds; it for agndion (o compise

QD

21M3 2979 50 WS Neraespnation of gy 82 tn & TR teew, storr syachore
b2l uhen, AN far Siidedn to compiete.
- IPRO.S.ZERKRL NG SE WS serselenee desnnicetion of axis 74 at 4.5 wim ond o
ctbfse U2 e SV SIG mimee ooy frrmn ureeh) rasrtieonl,
SO0 TN, e Y e 0 coRple e
FOIIRIEALIC I s n.26




MM100G Appendix P — Muelion Progean Examples
SIAILELL WS St deatinaatonl of cetas B2 fer 06 022 oo spnrctmanized
v g Tyr enntian Jo canag ke
. IFALL DS WS Ser destioalion Of paes BE o 00 oo, shagd sunchee
. et (X0, e oo Nealien fe condipre.
o YA TEN TS sefadesidrdtiean of cesin A2 000 FSY 00, ket sencfires.
- f Wl (X, 2o Sear eeadian tey e
¥ TIPS 0 SE WS v redeetie oo ddosteowcisene of axis 08 cot 00 poen coned !
h( o SRS FE ot 0T Res Qe O cuarve st posipiae,
";v St xyRclooieons ey oo ke saeeSon et
P4 RRTTIES B sazg etesteneenan of e X2 10 0 peer seed ave e
RIZed QXIS W0t T D fOT) R Cansi e
1IPALZ 3 S8F\Ws Sed destorenun of s 25 00 127 g, shued vt Bnee
. i AEercl s, A S etieans (O (0 ey
. '| K .,."-’ PR E WS S dvsindeetioon oo epcan B2 ov 03 S0 opop steer? suacbieee.
. . | . £ M Ted nxis, bal! fr maotion fo ceangier.
' . : .
: |:i : : IPAEY2PAUSE YWY Ser dusinanion of vxis 81 5o 312 o anid of axis B2 o
’ N . O pene, sterd snalicae it For sneafan (o ¢ ovngaliotss
’; o gt INYN ZNY Pl haeye ervees B9 conact B2 ecpnsysn haomszed
L RUR Newr S0 B i g, thes gt el fhee pieep e
157 WS Mowe paiy #) ta JT weng sterel spcRronized o
end for sbotion nv conpilvee.
el St £ It AN fegds, tees Ranads the peae doran
ZPREZ S WS, IPRD 5 WS 2ZPR 125, WS TR 15, WS RP2 #icler fonr ridlnrusy
1+ MmN s By segueridiolly Jncrenwnting ey af and 05
wend foa vascke aironl o slog; reeval e e o
. ' cracnered 36wy ) dis o tianaes
|,\’3 1 'J h g . 21 A2 NS Mucas o 82 06 25 soen Ml 2or? Av anoieed v
' i['; - I ; e I1YSh et sgrde B e S iR poiue 2 e
: - A E — . .
: b D\_J S 13V &3V Cevlerre aaes BT el 82 synchiranized,
LWLS St goeale Gl repeat the folfowmy comomiainds
sdudie gesrenstde BF i dios Bieer S,
LPR-LS2PRO SN SE WS Noer nedeenies efestinnieqn OF saxes R4 a6 103 s cimed !
avis B2 or 25w oanmy awgy from caeneal? position:
) ”n StTF Rt el fue WeRon 4 conyvle,
. I o oL .o - N . .
Rl il 2PN REWS St reiative deskaarnt of Wes $2 -5 mm ey frant
s, Lot !”." Tarmest peasadicee, Ao oanemt Qn N svachoamzasd
L PR . \|~ -:f wREY et for aredon f) coenglete
. L i r'JI IPR-ES,ZPRO.GIB.EL WS Sef piadive dustivition of axis &] af 4.5 aeoe gt of
v IR R HE WIS ®2 r Q.50 st oway from Tarienl pusdiion,
ol L Mf;' starr aynchienaons i, Wit For o 9 con
' - piste.

LRy

LR siAlNe — 1T




Appendix D — Mation Program Examples

MAMHODG
£
i
i ™~ ’
' I
#
‘ --
iq'f |
1 :l
.
e PR P
1. :
LTS
] A -
oo SR = .
S \"'-:.'"ﬂ- -
[« e
R PR

2PRESE S

VAl

Wl

IPALGE2PATZ BSE W
1AL SEMWS
ZPARSZISE WS

DER-0.0 210K B0 SELWe s

2PANZORE WS
IPAS S SL WS
ZPAINTIZNE WS

TER-1LS 217100 S5 SFAVS

2PALIZH5EWS
IPAALS SE WS
2PANLI9N1.SE WS
IPA4ZPAJ2.5.5EWS
3CE

15Y0 25v4)
aQr

Net sdadene aiesOOnN el GF LAy A2 A abial oy
CUrmeed preasdtion, sl ool o Bl soabcdirosn zed
QX wali Bty o compled

ftovuneot fosehle ¥) by )

Tongd efaete fenrgs

Net duealettohe vf eenes X re G0 e amad of avs v/
Mo VS nerne, alad synrcheonvaas eofion awar fag
Anneinil fer gty

Net destonarent of axes ¥4 he 003 moas stead svachives.
e axis wesact for tedenn i Cenetplere

Set desiinoian GFexis 0Z ¢ VST wine sieeed syvmgdires
hized anes el fue OhRanl o paplelc

Net retative clestinanen: of cxis 3¢ i 407 i andd of
(0% M2 0l CUIK o noxe Sront cereedtr pheatiene sIoss
SYRCHFOTICRES IR, 1adel foir npaatiens Jo compiedy

Set dustingticon of axis 82 te I25 mm: vost voachrie
el v 1enat for st o Cesctpie e

Set deshenatioen of axas 89 T 5% wbe, stant asmchoee
NiZed Qs et for e o coempie iy

Set destureirott of uxiy 82 2o M T2 ong: STt sy
chroorisend ceon, waat Aw et Tee v umeplite.

Neit vedaatic o ebosdensoteears of eexes 89 00 08 00O aeted axf
cvds ¥2 00 QW rar atrey frung currens posatiean, st
sparitronenss eificae, el (O tenfleas D el plele.

Ned elestprtiont of axis #2 ta 2.5 i) start sviehien-
ATz aves, gt Jew seleafawt frea cactplere.

Sed adesnenseenoney e s B) 1o 4.5 nher sterd syRchiéor
hized (s, ot fer ancaliog M coneplete

Nof destoration of axis 82 ta T K i start svn
ehiranizaef iexis, wkal for pnRrod (0 complete,

Sed clostirotion of ieas #1 T of v aetd of aads 42t
(2.5 OUR. S0 KVCOPODIREE MR, (00t fyr nation
e ccatplene

Neet L7 €D e &8 loac, the: wall 30 e i we up.

Ihee foaree exxes 8T cond %2 vot-Svnieferomizend.

Lo of preatranr, QUIC programing mnode

D

e 1) A FLTY R I ) LK

L
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B-Axis Motien Controller/Driver

E — Troubleshooting Guide

ITernember thial there ane oo user-serviceahle parts of wmlinstneenis 1o e
inade side the sunuoller ar any mhers coengseen] Contaee? Newpned for
any repain nr ather Barlveare coenectve action.

Muoan of e llme o Blaswig duse ur an evror reported Sy the conlroller wilie
rosult ol a more sevoegs prablem. Fixing 1the orublem shoeohl e lpale not
cnly corvecting tae elrect Chiliweny luse, linit switch etc.) But alss thie cause
ol e failure Anawge the prablem carefully to avind repeahing :t s the
future. ‘The i llivwent o A list of The inast proballe problems and thisir car.
rechai i fins Hlse o1 os a refereince but keep m mind that in most cases a
peercervet] error s pswlly ai operabar arror or has a simple solutlon

Prahiemn Cause Corective Action
Kear power Turn vz the main power switch
swatch tutingl | low atedd oy 1he power ety nwal-
nif ule in the rear ol the wiil.

Staznl-By reql LED
does nol come on

A physically pre-
SNt AXis 15
declared uncon-
rigled

Nu+legrencal
power

Unplugyend
power cord

Yerily wilh ap adecuaty Iesier or
another electrical device ddamp, etc.)
1lat The puewer is present in Ve Lol
lel. 1, contacl an elecinein L
cor¢ect the peoblem.

Plug Ihe power card in the
apprapriate outlel. (ibhsarve all
cautinn noles and proceduses
deseribred in he Sysiem Setup
sectwn.

Blown (us¢

Bad connccetion

Bad connponent

Replace the line fuse as
deseribed In the System Setup
section. Beware that 1he fuse
Llows nuly when a serious prob-
Icm ariscs Il {fuse Blows agatn,
coatact Newpaort for senvics.

Turn pawer plf s verily the
motion device cable connevtlon.

Turn power off al swap maotor
<able with anwthce as (il cables
arc identicalt to locate the prob-
lem. Cantace Newport for cable
rcplacement or motlen devieo
service.

h2%

IV AL a0 <1l quee
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Appendix E — Troubleshoaoting Guide

lrrubsledn

e NOTOR KEN
vriaen LER does nal
slay on

I'lu- axis duoes sl
nen'e

Canse

Liriiy swilch
1iippeel

Exevntive lal-
lowing €rror

Incwr rect con-
e linm

Incerrrcct para-
nicters

Carrective Action

IExecule 3 hine search ronline
Ny movi the axis moomasimal e ale
(ingd Make sure thoa The hient
swillCly was sk el by oseri
s Prabylen.

Verily That teh motior devu:
inslalled iz connscted 10 1o

L mOper colver cand.

Vevify that all seiup paramete s

f‘ﬁl’l‘?S[‘N)ﬂ(l to the ac:ual mahipn
evice inxallech.

Venly 1that 1he load specifica-

Verity shal 1he moluwn device 15

Licveays for e snlinen ilevi e are !
not being cxceeded. J

connectel 1 the correet driver
cavd. s specilicd by the labels,

Verify thal all Televant pacyne.
wrs |PIL. veloaity. ctc. are sal
properly.

Sysiein perlaoe-
mance below
cxpectations

Motor exergsive ly
hot

Move command
notexecitail

Incarrect cou-
nectian

Incorrect para-
Helves

Inautreel cou-
necticen

Sullware lcavel
it

Ingierresey para-
meters

Home seareh not
completed

Fienes 11l 1o
shurl

Fauvliry erigin or
ey swnals

Verily thal the motion dlevice is
connedcted 1o 1he correct daver
card s specifled hy the labels.

Vovidy thist all relevant parame-
tlers (1D welacity, wle} are set
propen ly.

Vrily that the motion device s
comnecheel by 1R correct drjver
Ll o speafied By the labels.

Tl soliware sravel lndl in the
specilienh dire linn was reached,
I Incks are et corecctly, e e
by toomanee past them.

Verily 1hat all eelevant parame-
ters (PILE welyeity. cte.) are sl

prropetly.

YVeily The huane search time-~oul
is st ¢cotoctly. 1 vhe heme
sire b velacily was changed, tiwe
tine-npnt st be inereased

Carehlly observe and record the
ol sespeence by wanehing
rranmal kuel ralalion, il avail-
Akl Wil the informatinn vul
lected.  eall Rewpurt o
RCITITA R TR

QD

TN (IR IR TR O

.M

RienAport.
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Appendix E — Troubleshooting Guide

Probléem

Mo remiate canmpnn-
necartlon

Cawe
Wrong im-
Wraong counnenn
nuzjoe pore
Wrang Croarenn-

M pari-
IR ES

Correeline etinn

Make sute Thal the computer
el they ceenteesd s s the sz
lines beeanmnator ’

: Vuorily that rhe controller ix sel
U communication on the lefl
» prt RN 2320 ar [EER-INE.

'

'

Verdy that all compmupicatire
paramelers match between vhye .
i corgunner andl Hhe vomnieller

NOTE

Many oiher type of problems are delecied by the controller and reported
on the display andfor In the rirar vegisder. Consill appendis A Tor a oom-
phele st and dkeseription.

#.10

AN 1 0 = nan?




MMAGO6 8-Axis Motion Controller/Driver

F — Decimal/ASCIIl/Binary Conversion Table

Some ul the stalvs coporting commiands retuee e ASUIL<haracter that
1081 D cnceererted o binaey o ginl with the cosiveeseesn precn s, thiee fir.s
lewlng table Ccomverts all charectar a5e4l vl svime odloer cornmion A5
s¥mbils To decmmal wwl e, Tocalen bl ine working with Pl 137 proee
reluted comprayeds thee talzle s ostendead te o 1S b, ol 25 calings

Numher ASCH Binary Number ASCI Riniury
{decimaf}  Code Coe  fdechmal)  Code Code _
i A S S0
| lt g +7 W, W€
2 a0 GG R & N 11
o i Mg | R - NGNS
1 N T I ( P (K
X vney WL 11 3 D143 1K1
” n I 12 . 4 LIRT )
T ! QOO0 43 + DL LG )
" Bs o (hRIIOND 1 . DRI 10N
T% o twh iy s - WLl
T " CERIN TN 4 N ONIEE LD
1] W CKKIInnn 17 ! LI RN
12 i (KKK 1IHY 18 0 001 LMK
T3 cr KKHINE 44 1 TR LA
IRL e OKRDID Gl 2 KN
B | 5t (KWK 111 51 3 UG 0L
16 de  OPIOD 52 I
i okt XM LOKH 54 5 LHH 1) B
1% de? (KNP OCHI nq 6 T IR
19T Tde3 kMloil 55 7 IO
20 ded OMITGHKI 56 T8 001000
o nak XK LG 57 9 (KK AL
22 s obImE a8 : (111010
23 ot UL 50 : CORLILT
1 " cun I 1 JORKD 60 S N RITIT
25 em {MRMT TCCH 61 = __U(tl 0L
T e eaf DL 3] » COEITI
23T T ese DL LEH | 63 » ol
a - fo POL L LEKY [ & OTCKHHNH)
" Lo IRLLLOL 55 A 01NN
T} A IWWLLLI 7 B OLKKOIO
2 s TIDEELI £y C  OLRKIOI
oAl space TN LODEKK en D ngumn
30 LRI LA Y K O
'\ . TRIIIAAILOY 0 I OLOANT N
15 ' IHIHHAIEL 71 M OUKKO 1L

QD>

IOPRT AR e N2 Nlewwport.
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Appendix I — DecimalfASCI Binary Conversion Table

QYD

Nunubey ASCI Rinary Number ASCIH Binary
(elveimab) Cale Cole tlveined) Coke Lude
i 1] I8 i | 2 X HEY L
X 1 N7 o] 121 v URRRERILT
| J MEEa Uit 14 P TN
) K B 114 | ulsitl
N 1. DG D 121 [ HI1I1LIm
37 X} L1011 I ' m1n
i N BLCC ]I L2 - HIIsLLL
7 0 BT 127 mi
el (L 10 [tk 128 I
%1 Q B0 | 24 T
W2 K TR Ltk TN 4
K 5 HUTA 111 TN |
P T UG 142 TN
R 1" BN ) TN
Hly v G IN 143 THELL I
7 W ILLRE | A Tonni
N X el Indm K11} IDNHELLT
Y ¥ SHU Ty 145 T
Hl 7 LRI [ I LA
ul l sloLe R HLLaeIl
ne A AT I-qn Bl e
xS ] GHUI 130t N T ONEY
01 - auniin |92 W | 1
a3 _ ALl IER: AL
2 ' (LN 114 [ 1545 [4¥KH
oy H Q7 1| 115 [';)IH(IU{I |
g [ (1100« 141 XN
b ¢ BRIINE 147 TTIN R
mn d T4 14 lesr fu g
100 ¢ (el 1 Bl E
e f npnng e Ihn ECUO L]
1%} g (i 151 UL
M I HEIRK 134 1K1 T
ing i nEnRy” 153 TN
L ] BELIE I 154 1011000
L7 k NNl L33 mnunt
4w [ Ll L34 TN
Ly m LIS 157 1IN
e n B0 138 MNTLLIE
11 o NIRRT 15 o
12 G L E21] 103300
114 q 111G 141 MiLiHnes|
14 r RRITIIL 167 oA
L x AR 63 EuLLI |
116 ¢ 11100 Tt LAY LK
17 u d1TInlnl 165 LI
B N 11100 1) 166 D4 100
1Y w ORI ILAE 167 Tt
8000 EHEastU upe s, e




MMADDE Appendlx F — Dechoal/ ASCEHBinary Conversiom Table

Nnnmiher At Bingwy Nupliny SN Ringry
{ulee [amval) Cude Cende {dvehmaly Conle: Code
hs 4]y pinn 212 LI
L 10, .1 (NEL G
“Vh Helfh 201 Finhl:n
| s bl G nn
e Ll i Rx -]
TA IKIE R ITR "y D]
el lialeym i ORI L
v eIy 21 (BECIRIA N
Th 1451 T an P11 ] o
177 e |, Xy (NEXI N R L
17n L] Tueu 12! (NI RRRIL
174 (AR TN R ! Hialn|
150 il [is o 14 NG
181 LN L LIIudefng
182 IO RC T KB L ICCREn
1N LIXLIkT L 235 PLUERH]
| & S ean - A
134 LN 3 tilealal
1= L] Y 11k In
1087 Leb iy 2ol LI
188 HU RSB LU 22 RREALI
15 nklhpn 2nl (RLI LU
(KU1 L 2l LLLEliela
1) HUSSRER! 250 [JRCIILEIN
12 IRIUE S 1] 28l U1K
1403 JIDINSMH KXY Longl
191 TTHIHS | b ERT RRIL RRED
14, ' Limnl | 230 T
191 IR el 1S EAREKI
|3 IBIUENIE] 23] 1131w
|48 110 1l 2.2 1L
194 IRIULUER! FEN P10
2Kl - 1IUILIENE 234 111N
20 Tl 215 1113060
202 IRLUL JIRH] 240 AR LAY
Ml i 297 INEFLGE I
2nl | Iff pn 214 LErr
NS Lidynn 219 (NERRLLLD)
20l |1 3N 2t LI N
My FICIng| 251 (EFRDITS
2 U0 A5 (NRARRILE
20 | It oL 290 (NERE R
2L | nngn 5 (NERRRI D]
211 (NI D] LHF (RERRRN

PInalss o u'll NI HooA RSO T,
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8-Axis Motion Controller;Driver

G — Stages Preset in the Controller

wTE2n

CES2an el
UNRAIE
VRGN | [
(VMSOUPPL
LVMSHDI 14
GYMLORCL |
SNNSIELT I
GOVMIDDIE L
(NM JIIOP!' 114

iVMTIRPFL

CVYMIDUPFI0
GVYMINOCTT
GVYMTCC LY
GYMIDPE IO
OGVYRMIDINNE TR
GVYMINEFPL
GV RE OO | ¢
GVMIMCC]
GAM I L
GYMIGREN
GVMI4OOPETH)
GVMI4OKHP L

CGVMIKIPPIN
GAM 1 4TKICC
GYM1400CC I

ILSSOFP
11306
NSHMCCHA
NSHKIPYP

QYD

Delault Stages

OFEALT.FET
DEFALLT-PP-R
DEEAULTCCT
REFAULTLCR

Translation Shges

MSENZSCCI |

MInIDSE RN

NS100CC MTLIGIPE. )
TNEINOITHA MTLIKIET
I S150PP MTLHKIE 2 59
LSISNCT MTLLOCCD. LHA
ILSISNCCH S MILIRRC |
ILS200PP MITLLSHP). )
ILS2000C MTLISH'PE
ICS2000CHA MTLLISPP254
ILS2500T MTLISOCCH THA
ILS25uCe _MTLISHCC]
ILS250CCHA TMT KPR
IMS M ML 2K
INMSHMAC L MTLNKPP2 54
IMSHOCOHA MTL20CCE 111A
IMSHMPF MTLAKICE
IMS40CC AT 250H 1.1
IMSICCUTIS MLsoer
IMSSUUPP TMTLISOPP2.54
IMSSHKCC MT2.250CCH. THA
IMSSMICCHA MTL5(K'C)
IMSGIMPP
IHMKICF MIMTIRIFED A
IMSBIICCHA MITMILOPED. 1
MTMIDOEED. ;L
MENSEP MIMITPELL|
E"’m}.l _:__ RMITMEHIDEE R
MENSCC MIMIPEL/I
MFNSCCO L MTMINPPO.1-1
MFN2SPP MTMIDOPPO. 10
MFN25PPRLI MIMIDOPPU. ) )
MEN2E(C MIMITDERL-L

WTM IKKPEL)
MM IKKCG )
MTR G0
MTM K041
MTMLOGCCR. I#72,-)
UMM KOO 187200
MIMHKK.U) !#JZ‘I
MTM IOO(TI x
WTM IHICCT1D
MTMIHICC L
MM IKICCTHTS |
MIMIK'C ]9?9;'1]
\11\”00((:]81)![
WTMIOOCCE FHAS
MTMIHICCE IHAD

VT WA THAS
MTMICOCCO. LHAT]

WM IGCCD. T HAT:D

MTMIGCCOUIAT

RTIMISHPES 1
__MIMISO0PED. 1)
“MTMIS0PED. 171
MIMISOPELS]
MTMIS0PELQ
MTMISUPEL: |
MTMISOPPO. t7-1
MTMISOPPO. /0
MTMISPPRIL L1
MTMISOM L1
MTMISI"P L
MTMISIPPL|

RIMPOHE.

u5

Flalnl &I Rt — e
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Appemdix (; — Stages Freset in the Controller

YL LCH & 7 -]
RIS EARL
AT ] |
SIS 1%
TS S | #5720
SIEALI I L#e )
WIS |
SIS 0
IR UERE
RYT ARS8 74 .|
YT M IS0EHE 1RG5
T L S0CC [a 78
MMM TN
RS 3CC RE G
MTMISHCEIHA|
MTMLER OV IHA L
T LVH AL IHA LG
MM SRS ST 1
MM 2N LA L.-]
MTYMZENES. L
MTM2H LN
MTM2ZIWPEL -]
M 2RHE 1
WMTMIOMCEL]
MTM2RPPLI
VTP ]
MTM20PPI]L
MTM KPP L1
MTH2PP L0
MIMZEPL
TV ARH LA -1
\'1T\12(h1c{:'0 ] (|
MT™ ’0{}{{0 ] 1
MTM2ICCRIRT2-)

T T 2D
WFMZICCN 187271
MITMMACCL-L
WM 2ZIAC LI
MUM2ICCL. ]

Rt LR
AT A ZSUREE L)
NITAUSRET ] )
WAL 153

NI SAEL
M50 ]

NI SO |
ARSI US RO
MTAZSHE G ]2

RIN Y T LR |
RSP NHRE
MTA2G0RP LY

M AZAICCT |4

R R LR RN L

AT ATIRICC 1)
MM N [ rvd -]
ATTA2ICCUL /T2
AEAIZSACCT 1RT
MTM 00 ]

T ALNAICC 1 4
MTA2Amec |- L

WY ANZAHCC TR
MEMIGILT | #90
ATENTZSHCE 19T L
MITMZSOCCO LHAS
MTM2RUCCU THAS
MTMESACCT THAS
STIN2G0EC | HAT-1
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Appendix G — Stages Preset in the Controller
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Appendix i — Stages Presel in the Cantroller
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8-Axis Molon Caontroller/Driver

H — Factory Service

Q>

Introdudtion

This sertian contying inlormaliom reaarding Goclory servies lore they
MMJITHI, The MMAHEN contams na pserscrvie cithle pavts, Yhe user should
not attermpt any ulolemaiee of setvhe of this instroment sndior Geces.
saries eyl the procedures autlied in the Troubleshooting Guide.
Appendis € Awy problem that cannotl be resolved should he roeferred 1o
Neww prorl Tneponatinm or your Newpuon | representative foe assishincee,

Qbtaining Service

T abtain infcrmation abent factory service, contact Newport Corporation
ar vanr Newpietr sepiresentative. Please lave Hhie following informastlnom
avarilable

I Istrueent meicl number {MMATKIR),

2 Instruimnt senal nomber.

1 Fimiwioe version number

e

Descriptian ol zhe- prnblem

If L imistrument is ta hié setnpnes| lar eepair, yom will he giwm w Requrn
Anthurizaticon Munber, which you shoukd reter ta .n your shipping docu-
ments, Pleage (il out 1he service [orm an the next pate and return Uie corre
pleted form with ol svstenn.

b Fhln HIER U0 — 03703




Service Form

N,

Comspanany

Aelreys

INT TR I5N

200 Nunda.

{temnis) Belng Returned:
Meulel 4

Ii=senplinn

Yonr Loval Representative
el
(NP

Ba v Sl ali-m &,

% e P v baeeluen il

1ihe
e Noloer,

s Npanlxer:

Zennl ¥

Re-asons ol retorp el gocals ppleasge hst amy spneifie prodlems),
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




