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Tha irformation in this manaal is sobject fo ckarges without rocics.

WARNING

THIS UMIT AND ITS ASSCCIATED EQUIPMENT KMUST BE INSTALLED,
ADJUSTED AKND MAINTAIMED BY CGUALIFIED PERSOHMEL WHO ARE
FAMILI&AR WITH THE CONSTRUCTION AWML OPFERATION OF AlL
ECGUIPMENT IN THE SYSTEM AMD THE POTENTIAL HAZARDS IMVOLVED.
FAILURE T OESERVE THESE PRECAUTIONS CCHILD RESULT IM BECHDILY
INJLUIRY

WARNING

INSERTIMG OR REMOYING THIS MCDULE OR ITS COMMECTING CAELES
MAY RESULT IN UMEXPECTED MACHINE MOTION. POWER TO THE
MACHIME SHOWILD BE TURMEDR OFF BEFCRE IMSERTING ©R REMOYING
THE RMODULE OR TS CONKNECTIMG CABLES. FAILUFRE TO OBSERYE THESE
PRECALTHIMS COULD RESULT IN BOGLY INJURY.

CALITICH

THIS MODULE COMTAIMS STATIC-SEMSITIVE COMPOMENTS. CARELEZE
HANDLIMG CAH CAUSE SEYERE AMAGE.

C0 NOT TOWCH THE COMMECTORS OM THE BACK OF THE MODULE. WHEN
MOT I WSE. THE MODWLE SHOULD BE STORED IN AN ANTI-STATIC BAG.
THE PLASTIC COVER SHOULD MOT EE REMOVED. FAILURE TO OBESERVE
THIS PRECALTICHN COULE RESULT IN DAMAGE TO OR DESTRIMCTION OF
THE MATERIAL.

YARMING

RELIAMCE STROMGLY RECOMMENCDSS THE USE OF AN EXTERMAL
HARDWIRED EMERGEWNCY ISTOP CIRCUT THAT WILL DISAELE THE
SYSTEM IN CASE OF IMPROPER OPERATION. UNCGOMTROLLED MACHIME
OPERATION KAY RESULT IF THIS PROCEDIRE IS HOT FOLLODWED.
FAILURE TC DBIERYE THIS PRECAUTION COULD RESWULT IN BCDILY
INJURY OF DAMAGE TO EQINPRENT

Fellznzabaqd Aulzfaedt are razenar: o MalEncs Blesine Sonpany & ile
subsidiaies
Fallaee™ js g rapisianas facenark o Feliares E ecire Zonpany o ik sabs d ares,
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INTRODUCTION

The 2-Ax% & Serve Rocula, o conjunslion wilh v iareal roolar
drive sysems 2o alecironio arcoda s, provides beo faxes o
closad leop pone-to-point pos Foo, walosicy, ard acealaration
control. Inoacd fian, electraaic gearing and alactronic: cam

A Iowe tha macule ta repace mackaqical geartraias ard
cAams electronically ‘or improvad perfo-mance with ro wear,
no Backlash, aad faster setup fimas. Tweo ar narg mod.ales
can be consctad fooethe s o provide synoebronizag sontrol of
rmultiple axes.

Typically, ' s mod & is vsad for velesity contral,
pointk-ka-point pasition ng carta!, elest-anic lire ska%
applicat a-s, ard 8 actron ¢ cams |quiking position
synzhronization. See Apperdix | for 3 so'tware Block
d ggram i the mode 8.

Trizs manuzl dasc-ibas the furations and specfiaations of the
modula. b also inciudes & detailed ovarviss of nstallation
Aqd senvic ng procedl. res, a8 wEll as axamples of
pragramm ng mettods. See Appead # F - or a8 st of
eqhareemeants o tha current version of the mod e.

Felaled publicalicns 1nat may be o’ inlarssk
J-3675 AvtoMax EMHANCED BARIC LANGUAGE
INSTRUCSTION MAM.JAL

= L3676 Avtofax: SONTROL BLOCK LAMNGUASE
INSTRUCTION MAM.JAL

= 367V Auvtolax LADDER LOGIC LAMGUAZE
INSTRUSTION MAM AL

«  L368L RESCOURCE fukaias: PRZGRAMMING
EXECUTIVE INSTRUCTICN MAMLIAL WERSION 2.0

L3676 Avtolax PROGRAMBMING EXECITIVE
INSTRUSTION MAM AL VERSIZSM 2.0

TR T 1-1



I[EEE-L" 8 GJIDE FOR THE INSTALLATION 2F
ELECTRISAL EQUIPKMENT TO MIMNIMIZE
ELECTRICAL MZISE IMPUTS TS COMTRILLERS
FROM EXTERMAL 20JRCES

A Axin S Mgk W BTC422E



2.1

MECHANICAL /
ELECTRICAL
DESCRIPTION

Tha Fal ow ng is 3 dasariprion of -ha facaplala LEDs, fisd
tarmination connactors anc alectricz! sharactar stine o e
fie d connactions.

Mechanical Description

Tha 2-8x s Serve macule is 3 prirtac ci-puit boars assemnb oy
that p ugs inka tte hackplara af -ha OCE GON0AALaMaz rack.
It cons sts of -Fa prirtec circuit bosre, a faceplata, ard a
protest ve eqclosure. The facep!ase contains tahs at the fop
and bolbom B simplify rermoying e card [om ibe rack.
desamhbly dimens ors are listed in Appardic A

Tka facaplaa of tha moduls containe 3 37-pin G-shall
conrnacior sacket ard eight LEC status inc izators far eaca
Aax & It Als0 gaqtrins tares LECE e nan be mantro lad fron
the appl pation software. Befer to fiqure 2.1.

MEChAN AL SECECTREAL GESLEP TN 2-1
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2.4

Signals ara bsuegat ntotba modale wa 8 g tizoncuctar
cabls (MMM GFCETT). One ard of th 5 cabla atashes o tae
facep ate conqector, wile tae other eqc of the cabla
dlidaies looa larminal board or sasy wiking.

2 the ack al Mg modula dqa omoadyges connesalors ha
Atiaen ko the systam backplans.

Electrical Description

Tta moduls sortaing an S0180 mic-oprocassorn, oog Rak,
And EFP RO fo- she &xis sofhwara. I also ceata ns a dual pors
mamaory orpan 2ac a5 <k 16 far ransfarr ng data kfom
the modila and the spplicatica software. Refar -0 e black
d agram in Appendiz B,

Tkis snodule alse contairs s watckdog -imer -hat is Jsed ka
dalacd 8 procsssor (8 ura, T processor is reguiran o keeo
rasatirg] the watcadog bafore it espices. IF tha watchinag
Bxpi-as. e progassor will be haltad, be grear LED antba
Facep ate of the maod.ale will bae -urad off, ard cual pors
memory will be lacked so that ke moduie caq no loagar be
accassed by apnl cation soffwars,

FM E7C4228 and later versions of the module s.appced

lave -sensilive harmware intar-upes. Intar-uplbs are nsed o
Frigper exaout onoo’ somae par of an applicatian task ard Are
implemsenisd us ng BASIC anR.rRge nR-dwars EVERT
staiemetes. Sea Saction 4.4% for more infarmat ar.

Eackh aof tae teng Raes contain the necessa-y cirouitry far imo
gicoodars, e arcanar 5 25ed o prov de fsedback bo the
Ax & Tae olar ancedsr 2an be usad whan gearing ar cam
mode is salactad o provide a referencs for "tat sama axis.
Each arsace nput channel has tie necassary pirc.dicny fos
a1 "A" channel, "8" channel, anc "2 caaanel. The enccder
input cirzuit is designed far O eolt cifferenisl sigaals. & s ngle
exbarmal powar supply s regairan o peawar all of he
gncodars coaraced o the mode 8. Refar o Cigura 2.2 for a8
by pical encodar iqp.ab corod ik

MEChAaN AL SECECTREGAL GESLEP TN 2-3



Ercnckor 1LY +Eh
Preser
Supply  © Wi
Fastiive
H.BKL

Wor-nwarting bacpbain;
Chamel @ > g E 3 TT ARl
linjm A oantpar o
i § 4 THLE iaﬂr\-‘ y ounkers
E:T.nm i L ,-% 5L o
=] l
Eﬂ'ﬂ!’l’b. a

upp
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Fipare 2.2 — Sqcnder [pal Sirsuil

Eact axis coniaing two raqisratan icpets wnick ars
conracied b “acap ate LEDs. Ora irpat s ased with iba
feedback encodar; the o kar is Lsad with the gea-ing
refararsa. These ragistratior nputs ara bypaally ased o
strobe tae ‘eachack ard'or t1e reference position irto A
n-oup of registers for use by application software waich zar
synehron ze tha ax s 0 an extarnal aean-. Tha input may ha
15-22 W03 anly and taara is & franspar dalay of

Appros mately 25 micsasenaais ‘rom the t me tkara
reqist-ation input is assetad unil the isnlated signal changas
state. Refa- to fiqu-e 2.3 far a tpical icput cirzuit. Inoorit zal
applicat n1s, 2a-d-wirg your pwarrave L3 ino ke
BTEMISNCY 5P circdit sa that e orive will be oisabled
rafarcless of the s5-ate o’ the corral.

2-4 T Asin Sirea B vwi b VM GTOAR2E



—GY f———— LED
Etzbun
A Irdicsdor
L2 “ﬁf
24 v ;
HGPL -
|EI;:I1 Pl L i 5 'I'I':II. Laved
e— Y — it 1o
Mgt essor

Faure 2.0 Typeal Fogisteetar Inpoas Dircail

Cack axis an the nwodu 2 centa ng cgital irputs ‘ot Fare
L3, drvs fals, peait ve overtrave 143, and negative
overravel LS, Thess inputs ane conaccted e facoplate
LEDs. Each of tae nputs has a 20 Hz Flies and may be 24
woltz A-Coor O-C, Befor o figune 2.4 for & tvpical irput circut.

-5 . LED
siaus
1EER Indlcait
T, T
oAy —
24 YK
Doorks  mar = | B |
gl "—Mf'rfE TIL Level
ﬁmpmrn
10uF

Fiqurz2d  Tepirca Gip-al lnod Cieeare

Each axis conta ns a watcheog outpui which can bo uscd by
the modu ¢ to disable the crive f the module falls. The
watchdag oulpy: s a narmally apearzlay cortact. 2o figurs
J-f.

MEChAaN AL SECECTREGAL GESLEP TN 2-
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In arder -0 prov de A cu-ran o valosiby refararae o -Fe e
d-ive pRTEL 2ACA AX 5 or “Fa mod.ale cartairs a voltage
otpalk. Thie woltage cuspo- has 8 range of =10 Vols and
reuiras 2n g errally mowned £12 ar +15 vol powear

supp Y. The vallapgs aulpel is separstaly isolatao for sach
charnal. Be‘ar ko Fgare 3.6 for a bypical ouipo- ciroeit ard
isolated powear 5.pply conractions

25 T Asin Sirea B vwi b VM GTOAR2E



INSTALLATION

Tris sacticn desoribes baw toinstal and ramave the mod.ale
Aqd its caka assambly.

WARMING

THE MACHINERY EBUILDER ANDOR USER  ARE
RESFOMNSIBLE FOR INSURING THAT ALL DRIVE TRAIM
MECHAMISMS, THE DRIYEM MACHIME, AWD PROCESS
MATERIAL ARE CAPABLE OF SAFE COFERATION AT THE
mMAXIMUM SPEED AT WHICH THE MACHINE WILL GFPERATE.
FAILURE TO OBSERYE THESE PRECAUTIGNS COULD
RESLULT IN BODILY INJURY

3.1 Wiring

DANGER

THE USER IS RESPONSIBLE FOR CONFORMING WITH THE
HATIONAL ELECTRICAL CODE AMNMD ALL OTHER
APPLICABLE LOCAL CODES. WIRING PRACTICES,
GROUNDING, DISCONMECTS, AND OVERCURRENT
FROTECTION ARE OF PARTICULAR IMPORTANCE. FAILLURE
TO OBSERYE THESE PRECAUTICMS COULD RESULT IN
SEYERE BODILY IMNJURY OR LOSS OF LIFE.

To reduce the pass hi ity of eleckical noise in-afar ng weith
the praper oparation ot the saortro system, sxercisa gars
whan insalliig iha wizing From e syesem o e exlarnal
dewic=s, For dafa led recammendations refar 1o [EEE &7 8.

3.2 Initial Installation
Uss the frlowing procsedurs to install the medula:
Stap 1. Tamoaff power to ke system. Al pawear ta t1e rack

as well as all paviar © -Fa wi-ing leacing ka the
modi.le, servo, anc arcacars mis ba aff.

IS T LA TN 1



DAMNGER

ECGUIPFMENT 1S AT LINE VOLTAGE WHEN A-C POWER IS
CONMECTED TO THE DRIYE. ALL UNGROUNDED
CONDUCTORS OF THE A-C POWER LINE MUST BE
DISCONMECTED BEFORE IT IS S5AFE TO TOUCH ANY
IMTERMAL PAHRTS OF THIS EQUIPMENT. FAILURE TO
OBSERYE THESE PRECAUTIOMNS COULD HESULT IM
SEYERE ECDILY INJURY OR LOSS OF LIFE.

Step 2. Take tna macula oub of ite saippiag contairar.
Takea tha macula out of tae anti-statio bag it cama
ir, baing carsful rat ko boeeh tha canractars o
the hiack of ke maouls.

Stap 3. Insert the maoula irto tae casirad sletin tne rack.
Fafar ta fiqura 3.1.

_» Trpiml 13 Bzt Fash
.

pEe 103 Hak
oy 10

Faurs 31 Hagk Snf dumhars

Stepd. Mourthotzrmira sirps (RVH 52377 ona
panal. The terminal sifps shou d B2 mountzc o
porm tcasy accoss o the scrow torminals. Maks
Zotain rat the terninal strips are closs 2920g7 1o
the rack 5o ihas the cabc will reach betwezn the
termiral strips and the modu ¢,

Stops, Worlfy thas te feoaback encoder qas boan
medrtac on ke back 2F the sorvo notod. Make
setain that the mechanical coaplicg betweor to
motar anc encacor 12 secursly ‘astencd. If e
orvzader is ot mavnned divectly on the moter,
safisiastory porformaras may not be achizvable,

3-2 T Asin Sirea B vwi b VM GTOAR2E




Frstan tha Fald wiras frem the encoder -o0ka
tarmiral shrip. Typ cal “isld conractiors are shown
ir ‘igqura 3.2, IFyou are not Lsing the marker pulse
ir yoLt app eatior wou can leava the "ZY and "2
inpLts discoarached.

Tatal al
Eisafenih | 0k chRNNE Pl
55%1 % i’ P Incremantal Encadcr
1 14 o , N
i [ - 1“;)000—(:[’:1‘: i
El L1 B
R T D -
3 17 x
1] 14 m— s
s BT ibc}OC—CH: e
H 11 £ T
i '
,7|? " Comactohisld i ™
chas==i ground at [ non sonnecd, 2lbak al
Tricad ot e cuey, Enrnaar Ann.
Flguae 5.8 — Ty g8 Zccder Goarasins
s migled pai cob irg. cornosloc Hs Showe in
figure 3.2, far tha cabling bowiac tc ancador
ard e tarniral strip. Fyou dsc cabling with [oss
than 2 wistsdirch, it 2aculd be ghiclded. Motz that
the ghicld shoald only be corncetec at ore ¢,
I leocbeck Srcacor @ cannesled o he goarirdg
rexlarenes b arobor geis, ampes e conmgelaes
bl i e g PR 1
Stop . Moart ke oxicrral S volt power 2upply “o- the

orcaders, The cuacat satirg must b sufficien? far
all o° tae encodaers that will be powercd from e
SUPEY as well as tie Toculie Shook tic
spciticat ars of the cncodor vod will be using.

Mazten e fio d wines “rom the power supply 1o tha
termiral strip. Typical fizld coqnecticns ars showre
in Cigure 303
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0 + 5w
1 KXOKX ] e

Supply

Figua 3 3 = ypial Encoder Pawar Sopnls L-arnecon

Slap 7.

34

Ll migled pair cablirg, connected as skawn in
[Rgure: 3.3, lor e cald ng beleeon lhe poser
suppdy grd e kereningl strip, T oyoo wse cak ing
wilk levss Lhan 2 wislsfinoetk, i shoold be shodlded.
feles Pl he shiald shoold oaly be conngelsd al
R E R [

o best resue s, the power suppy wollage sacald
Lz acjeeled ooproyice §weolls al e larhosl
Hricudesr,

I yoar gpplicalor rege res b, ool e o
LS. pus Lve overlravel LS. and negalive
averrave LS on your raching, Sverrave LS
shaw A be norrnal y closed cavicss, Fasan Lhe
liald wiras Treen e i, swickes L Lhe lareninal
slrip. Typical lskd coanacions are stawe o ligura
3.4.
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HTRh

a [ i
23
= Drseriraam

3 L ; + Bols

an ALS or OLC
S - Owariees

71 -~

=2

v

Stap 2.

Sipura 5.4 = Teaize! Limil Siee Gh Sormeclions

Mourt -Fa reg st-afion sensors oa youwr mach ne f
ya.ur application requires them. Fastar tne fieln
wiras FFomthe sensors -0 -ha termiral srig. Usa
BaTa 2ara ir roating thesa wiras bacauss thesa
signals are not filtarac on the moc s, Typical fald
rannecticas AA shawA in figu-e 2.5

24 WDEG

Fawier
- Suppy

219 |%]|&

b

v

sicarr A Twpicad Angisiraana lpd Goareslizns

Step 2

[nzsall the sereo amplifisr aceardiag to the
rmanLfaciues s insiructions. Selest ke prope
mode of ape-ation fo- the servo amplifier (ourrart
ar walosity. Selest currant mods Far nns:

app icators kacauss all tuning oaa then be cors
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ir -ta softwars. I° yaur appication aas unasualy
higk banowidth reqairamants or your sern
amplifiar furst ons A A va adity AL 20 on y, 1sa
the walori-y modea.

Stap 10,  Fastan te Fie d wiras ‘rom tae dr ve refarances and
penaar supply o the carm nal strip. Typical “isld
raarantions Ara shawa in figuea 3.6 and 3.7,

Powear SUpply

tIEY or
+15v

+

b2 Caiure
471
&4 +
Yoz

23 . =
=

Sigura 3. — Te izl iva Melerengeyinilane Teense

leapa 11,

35

conratlicns wilh Exlanal B

Coargc: e walchdog calpals ar lba larniinal
slrip g be crive arable cirsuil, Th s sgrg is
wsed o clisable e sereoil & problem cevelops ic
L rvacio B, 1L rmasl Beins alled i cornbie altion
wilh & harcwired E-5.op circuai: 25 well 25 3 pair ol
varilac s Izl & cor ol B rorm a digica ! o lpel
lrem GGS ar Awoblas sollvars, Typica Tald
sarneclicnas doa shawerin ligues 3.7
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i Ry
-4
Didwa
ENM
= || Enahis
= |
0G5-Cortact TI?

Fugure 7 - Tyepocal E-sluz Circail vl Walchizoy Calpal

Thea hardwiran E-STOP ensaras that vou can
diszomnest tha d-ive under all condifions. The
contacss controlled by a DS or Auwobax digital
autplt allow you to d sable -Fa deive n the aven-
o A procassor fai ura o when faul-s A8 natected
bw ~he app ication softvwars.

WARMING

BELIAMCE STROMGLY RECOMMENDS THE USE OF AN
EXTERNAL, HARDWIRED EMERGEMNCY STOF CIRCLNT THAT
WILL DISABLE THE SY¥5TEM IM CASE OF IMPROFER
OFERATION. UNCONTROLLED MACHINE QFERATIOM MAY
RESULT IF THIS PROCEDURE 15 HOT FOLLOWED. FAILLRE
T QOESERVE THIS PRECAUTION COULD RESULT IN BODILY
INJURY OR DAMAGE T EQUIPMENT.

Step 12,

Fasten the figle wres ‘rom the drive fau tinputs o
the terminal strip. Tris sigqa s used o roti'y the
mdule -Fas a problem has deve nped ir tka
e, [t mast be connectad | ava lable. Typizal
fisld poanections a8 skownin figura 3.5, Bes.ae
ta usa the proper coaractions fo° yalLr 5250
amplifar.
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24 iolle

AL or DG
; Drhva

3 ot 1 Faull

a4 T Outpu

Figure 5.3 — Tegizal Drise Feull Gommelizrs

DAMGER

ADJUSTMENTS ARE MADE WITH THE POWER ON
EXERCISE EXTEREME CAUTION AS HAZARDOUS WOLTAGE
EXISTS. FAILURE TO OBS5ERYE THIS PRECALUTION COULD
HESLULT IM SEVERE BODILY INJURY OF LOSS OF LIFE.

Shap 13,

Sheap 14,

3-8

Mecily ponear supply conneclions by perfe-ming
Lhe Toallenwirg cgerations

Make caramn that al conneclors from Lhe
rmat dle ard the gnoodess are d isconnschad.

. Tuen on prawer B tha syslam,

. Warily thal you can read B valls ar e proper

terming stip and sreoods s sonnesshars
tlarm nals 1 ancd 21,

. Warily Thal you can regd +12 walls or =" S wols

ot The prapar e nal slrip connes:ors
ilarm nals 27, 22, 23].

. Tun off power gnd raaliza:h che sonneckars o

ba rmicdule.

Weeily pawear supp v oonredions a: te arsacar by
i 1
periooming thea ol awing aparations:

d.

1.

Make caramn ihal al conneclors at ka
ancodars ara distonnecled.

Tu-n cann prawesr B fha sysharm.
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Step 15.

Step 15.

= Werify that you can read b walks ar the propsr
pirs of -he sacode’ sonneshar (3- the encoder].

d. Tu-n off power And atach the coanenko s to
tha gnoders.

Merify wirag conaestars by pardoeming ha
fallow: ng oparaticas:

A. Tu< n on pawer ta tha sysham.

b. Toggle Al of the ‘nilowing digita irp.ats that yoo
are Jsing i1 yawr applicatar e bome LS
pasitive ovarraval LS, ragative avertrawal
LS, driva ‘., feadback reqist-ation, aad
gaariag sagistratior. The appropriate LED an
tka faceqlata of -ta mod.le saould shange
s Ate as the irput iz -oqglad. Besausa the
siqral may ks vary briaf, t may be necassary
' 1.58 an oecilloscope to vanty that tis
presart.

Vesify the iastallation by cornestng be
pragrammiag terminal to the system a4d rarniag
the Progranmirg Exec.ative Software. Mota that f
¥3.1 B8 us ng A version 3.0 Programm ng
Exani-tiva and work g with the samp 8 apalication
pragram disk shippsd wita tae Prog-amming
Exanitiva sotware, wou will nead o do 13 rack
import oparat o far -he files n the ATGS22
subnirestory f st Bes J-368< for mora irformation
ard cisragard shaps a and b helo.

a. Laad tha app icafiar disk that came with your
Rafalrme softara.

h. Campile the BARIC -asks SETUPCKMECME
ARISEETURPEAS, AXISSUE.BAS, ano
ARISINITEAR.

5. Laad the sarfiqurataa ard BASIC tasks ko
fha CPLL

d. Jse tae RUM ALL commard kn start all Fawr
fAsk=.
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. Move tta cahls from tha programming por ga

tha procsssa- to tae port labalsd "LOCAL
GOk,

Saiact the many opion labalsd
"COMMLMCATIONS INTERFAGE".

. T:,"FIEI C wlR= «GR .

. The scraen on the programmirg tarming

skhouln raw display the iest and saiup mano far
tha meodule. Yoo should prograss sacuantially
theoaga the manu ‘rom iem 7 theeugn itam &
be‘nra atbempting to use fne madula.

Miota that whan you have finishan configuring and hiuning
YoUr drives, you may save 3l of taa deta to 3 DOE disk file.
By addirg -his fi 8 -0 AXISIMIT.BAS, yri £Aa1 8 iminate te
need ta re-confiqu e your drive each tima you use tae test
Al salup so'heace.
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3.3 Module Replacement

WARNING

THE MACHINERY BUWLDER AMNDGRE USER ARE
BESPONSIBLE FOR INSURING THAT ALL DRIVE TRAIM
MECHAMISMS, THE DRIYEN MACHINE, ANMD PHOCESS
MATERIAL ARE CAFPABLE OF SAFE OPERATIOM AT THE
MAXIMUM SPEED AT WHICH THE MACHIMNE WILL OPERATE.
FAILURE TO OBSERVE THESE PRECAUTIONS COULD
BESULT IN BODILY INJURY.

Use tte frlowing pracedurs to reqlaee & made \;

Step 1. Tam of powesr 10 78 rack 3-d all conractions.
Step 2. Remnowe the conasstors from tae macula.

Stepd.  Loasar -Fa sorews that haold the module ia tae
rack. Bemowva the madulae f.om-ba slatin fhe rack.

Stepd. P acethe modelair -ha art -static bag T cameia,
beirg caraf,l not to fouca the cor nestars on the
bank o the madua. P ace the macula ir -Fa
maxdboard shipp ng contaiqe-.

Step . Take fae new madule o a° its ant-static bag,
heirg caraf.| not to fouca the cornestars on the
bank o the mady =,

Step b, Insert *he macule ing the cesired slot in the rack.
Use a sorewedriver to sacwre the mod.ale nto the
slot.

Step ¥, Ahacathe field terminal conaestors (M GFCI7T:
ta the matiag ba vas on the maduia. Maks ce-tain
that -k=2 caaractass are tie proper ones ior the
mcedl e and far the spacidic axes.

Stepd.  Tarmoan powes to the rack.
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PROGRAMMING

This saotion camor ibes how e dala s organiced i1 e
roduls and provides exanpas of Fow ba moedulsis
AocAassed by tha applicaticn so’twase. For more nata led
infarmation on pregramersneg, ceter b J-367E5, J-367E, and
J-3ETT.

Tka module contains & fotal of 4036 16-hit req sters, ane et
of 2047 ragisters “or 2azh servo axis. The X axis uses
reqgislars G-2040. The Y aris uses regis ers 2048- 404,

Hate thal lThere are 2 excepticns to this basic register
crganizalion scheme: registers 64 and 4085 (interrupl
cantrol) are used for bolh axes. In other wards, the usa
of an interrupt an either axiz will require you to perform
some function In these two registers. See section 4.49
Far more information on inlerrupts.

Tha kal ow ng reqgis-er referencs sonvant ons ara usad
throvgba b th g instructiar maraal & lragiste - dasor ptions ie
the following sactions are based on the X azis And are
o-panized in numearizal order, gacepd farintemaet and cam
reqistars, whict are dascribed insestions 4.4% anc 4,40, The
gijuiva arl Y aais -aaisle-s are given i1 parenibasss in hea
fig.are tnat aooempanies sach ragister descript ar . Appencix
E is & numearical reg star se.mmary with prge numiber
rafararaas.

Feqg ster mumbe-s istad tagather separated by a comma
(2.3.. 71, 12 sigqity A couba prec sion (R2-kit) valus.

Fiexg sler nambe s istad tlogather separalsd by a slash (s,
1041 05] ind kzais tha: kath rag stars bave a sim &7 fancion
Aad sa0.0ld ba considarsd -ogatnar. This aotaticn doas not
indicate a double precision val.g.

For mase of lacatig descipt ars for irdividual bits wichin
reqisters, hit names are anderlined ir -F= sections whese e
b I= are deseribed. Bi: namess gra p aced beoweaan quaalion
rmarks wkar tney are anly rafarran -o. Ir 5oms cases,
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4.1

reqistars with individual Bt descript ars are shown wita the
b t= brodear up inta groeps of four for sase of intamprata-ion in
monitoring e ragistars in bazadesimal farmnat.

Al lirnas reqislear ano bil redarances will be i Lhe formm of
"HALB," where "A&" i5 [me raaista qwmber anc "B is he il
n.armbe-.

Configuration

Be'ore an appl calion prograrm can beowrithen, i s nacsssasy
lz condigurs the definitions of var ables Far mest be
AocAssible to all tasks in the rack. Th s saction cescribas bow
fz ceatigure the madiia.

If wou are wsing Wa.0ar lakar of ha Pregramm ng Ezenutfiva
sofiware, you can configu-a -Fa module Jsirg a spesia
sphiware "fo-m” Ibat A kows you o i in he names a” e
refyistars And bits. Sea cta Programm ng Exscutive
insbuction manual Far mora informarion on coafiguration
Farms.

If wour mre LsIn AN Bar ier varsian o the preg-amming
exanLtva, yau will meed -ocraake A configu-ation 1Ask o
coidigurs the -a0is 5505 o the nodule. Sas Appendiz H.
Far mara irfarmation on crealing a sonfgaraticn task.
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4.2 Register 0: Encoder Setup

Feg ster (s wsad ta sonfigure the gearng -aie-aqce and
feedback encodear iqp.ts for -he 8xis. Refar o figu-e 4.1,

bis |15 14 13 12|49 10 & E] T 4 5 413 2 1 4

regtelar & M QA e (P | | — | = — | | M| MY P IS
[r=2044)
Geanreg Fef Encoder Fifkrk Erwcclar Mok
ninas OO - gt irection
00 < stepidracian 001 - =ep
o - sep +- I - =1 quadrayreg
g - *1 quadrshine 011 - 2 guadraiune
011 - *2 quadnahlira 10k - *4 s redura
103 - "4 quadnahdra
Gaanrgy Fal FL‘-;}H Ervzodar Posrity
Ermadar Polerty Yiorabied
A - nermal
1. reversard — Erfol ElrganAceAny
0 - lingar
S Ee:anmﬁeru“aar.lﬁﬂm .
0 - INear i = rotany
1. rrtary

Figure <7 — Encuser Can” gurian Jegisie:

Tka feschack ercacer Tace bts specify Fow -ka & and B
charasls fanthe arcaces will be atepresed by the module.
IT the slapddiraction mods s salected, 1 Figh o ow ransitar
cf Cnaanal A causas A counl FSharme! B was low. e
court is iqaoramantsd. B Garanal B was higa, tie couas is
dacrameanisd.

If the step + made is selected, A nigh to low traasicion of
Chaanel A results n the couant Baiqg iacremented. & Righ o
lowr Fransicion of Shanaral B resals e ibe oot baing
decramsnisd,

If the “1 cuardraturs is salac ed, arly ane @dg8 of cararal A
is courtan. (Mata -kat 1 guadratura is availab 8 onlv on BRI
07d22-20 ard latar wersions of he module. s 1§ the =2
n.Jadratue mods is selac-ad, hot tae rising and frailing
mcdges o’ Gnanral &oa-e counlsd. The dirsctanis datarmingd
Frovm the siata o Ghannal B.
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If th\e “4 cuad-rivre mace is selacted, both sdgeas of
Ckannals & and B raselt in eourts. Tha cirectan is
determingd bw ~he shanne! changing sha e ard the siata of
Lher pposile o annesl. Al subsegquent ralg-ases o counls
inzlede e guadra e re calowlaliae,

Hate: Any references ta caunts within this instrection
manual take into account the quadrature mulliplier
seleclted in this register.

o sAar use -ke feechack ercacar po ar by bit to change -ka

riotation of -ha =qccde- 85 seaer by e application software.
This & aralogals o swapp na e enooder leas o aler the
8 acir a3l cirsction of rotation

Spenifying tia axis as "rotany” usiag the ‘eechack inas:
ratary bi- sausRs the moduls 1o sabdrac ar acd aqe
revynlision of o nts fram 8 command position anc the
actua pos tioawhar 2ver the arcace- c-osses tig avolutian
Bouncdary, Tais al aws irlinibs ange for robare axis T be gxs
is spacified as linaar, the feedback w | simply icsremant ar
dacramani A5 "FA A% & & Mavan ‘Orvare or in Fevearse.

4.3 Register 1: Drive Setup

Feag star 1 is wead ta configars the sarvo drva. Befar fo
Fig.re £ 2.

bkg 1E 1€ 11217 -0 3 @ T & K £ 2 2 |0

=41 T I N (S R 1 % || = = '
st |

Mighile Culat
Tl (o) Fakera s
1 -webeity ispesdl refersnza

Chabpt 3cdanity
0 - jroehe
1 - magatie

Faurs £ GanTn | nep Larngqursinr Se]ishee

Tk analog autput “ram the module shaale be confiaured to
werk witk the connel leop on ko drive {oither careent o
Wiz ooty
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Tha puipat poladity bi- is used o alte the sign of the drive
refararsa far a geear arrar. Tis is analegous o swapping
fhe wiras far -ha drive re‘eraqne.

4.4 Register 2: Switch Setup

Feg ster 2is wsad to sarfgare the hama snd ovardraeal limit
sw fches. Refar -0 tiqure 4.3,

bitz |16 "¢ T3 1241 W & EB|F € 5 #]3 2 1 D

regisber 2 .
l:.r=m5n]———ﬂrﬂﬁ.'mn'i'——r*#mnvmmm
| \ ] |
Crive Fallt Sera
0 - nommally coen Enahiz H L
i i maad na omeLiS
Hofre LIS aenes
EE”"M 01 - namrally apan
Al 1 -nommalty clossd
*ﬂﬂmﬂ‘h‘auﬂ Atkon k. Hirne Darection
- dacel ko stopr Q- incressing poaike
1 - coacst etep 1 - dacragsing poskion
Enshle Qearing )
———  Encocer Marker Fules — Enabia Fdbk Encoder
Marssr Pulse
L Enaba Crertremee] LS
——— Qygriraved LS BENES
0 - nomnaly ooan
1-homiaky closed

Erable Criva Faukt Input

Hiqure A 5% — Homag gd Leerieasl Larmureiar Fagistar

It el o & hion | I'I'I|1._S"."|'|'.E|‘ Al YoUr macking., yau shodlc
s the coabhe Pore L Yoo can deting he assciod scnsse
al the il s ek as el normally epen o nedmally closcd.

b Do dirceticn Bl is used b deling e circclion Fel e
deive weill pnosie during Lhe inilial phizse ol he hormioy
SELUHITIH.
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If wou iatand -& use “he fesdback marker d.aring the Foma
sequAarea, ¥o.l shou 4 eqahle e feedback sacode: ma-kar
pilse. Re‘er to saction 4.35 for more in‘o-matian ar tha
“trrmE Jaist oonran noreg skar GG,

T presvanl wous miasing ‘rom meesing bevood spedc Daco
dafira the condition o he rig when e limt swtch s closed
(normally ocpanl or open (mormel ¢ fliesacd. F ar averbragal
linit sweikzh is hipped during aperation, the cortral wll be
turned pff and, if prog-ammed, the drive will coastto a 5 op.
Tha miazhine will than Fave o be maved of e ovetawal
limil sweikzh kafaqa tha cortro cae be re-enabk 6o, in cotizal
Applicat ars, hardwi e ke owvarraval L3 inta the amargeany
stop ci-pu t so that the drive we ll be disahlad regamciess of the
state of tte confrol.

Thadrve fautirgut is a simple means of shoatt ng off tae g3 =
coabrcl. This inp.al can be silnse g mal signa fram tha deive
o+ ar E-STOP push-bartar. You oan defina the asserbac
sg1s5e of tha inp.at as sithear normalle cpan or normally
closac. |IF the crive faultiapat s tipped. tae asis carto will
ba dizabled ard, if pragrammed, e drive il coasttoa
stop.

WARNING

HELIAMCE STROMGLY RECOMMENDS THE USE OF AN
EXTERNAL, HARDWIRED EMERGENCY STOF CIRCUIT THAT
WILL DISABLE THE SYSTEM IN CASE OF IMPROFER
CPERATION. UNCONTRGLLED MACHINE OPERATICN MAY
BESLULT IF THIS PROCEDURE 15 NOT FOLLOWED. FAILURE
TO OBSERYE THIS PRECAUTION COULD RESULT IW BODILY
IMJURY.

The s hwie ovariraye bilis 8 programmatla way of lirniling
mash ne traval. You can ca’icra the acion -hat acours whar
the eoi-wa A ovatraval limit s axceacad as either 8 oacsl ko
stop ar & fasst o stop. f wou have specifind 7 oacel o stop,
the drive wiil depalara-e &t tta spaciiied ra“e -0 zern spesad
a-d regu a-e sbawt that postion. ° youw have specifiac &
coas siop, e deive coarol will be disabled anc the drive will
coast o resl. Waen the drva bas sxoaeded 7 softivara
cvariraval limt, aad fyou have speacified A "nacel ta stap,”
the drive cR1 be sommanded to mowya away from the
overtravel zarditian,
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Yo should anahble the gear g madkar pulsa it yal intenc o
use it to ir tial ze ~he home positoq ot ke gearing arsadar.

Feslear o secliar 435 for Lhe "sel gagrirdgg pasilion® ceenmgno
ir regdisier GG for rmore inforrmaticon.,

4.5 Register 3: Preportional Gain

Feqg ster 3 contairs the propodtioaa gaia“or tha mado a. Tris
vidlue is read by The mode s wosassvar Be oaanga defaali
sebups” sommand inoregister B4 s issuad. Ser Sacior 5.2
Far mara irfarmation on huraing.

hitg 13 1d 13 12 11 1 B & 7 6 &6 4 4 2 1 0
L§ . L TR}

T T T T T T T L] T
L';ﬂmﬂ Prapartianal Galn
= ~ 1 1 1 1 1 1 1 1 i L i A

Sigurz 24 “ragntaralSain Fagistor
4.6 Register 4: Integral Gain

Heg ster 4 contadrs the etegra galn ter tie moadulz, This
Vil uer 15 fead by Lo modu e wbericver e "charnge detacll
SCUUps™ Commanc n reg stor B4 is issued. Sco Boction 5.2
far mara irfarmacicn on turirg

btz 15 14 13 12 11 48 % 8 v 6 5 4 3 2 1 0

Lﬂ&?ﬂ“sia‘.‘l Imearal Gan

1 1 1 L 1 1 1 1 L L 1 2 1 1 1

Faqured b Inkagrel e Eoqisher

4.7 Register 5: Velocity Gain

B sler B oonlaing e salocily gait lar he miede e, s
va U s read by s modu 2wk onover the "change defach
SCIUES" COMMENG 0 neg 2tor 64 is isswed. Sco Soction 5.2
far marz irformatien on tueirg
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pfte 15 14 12 12 11 0 » 8 F 8 5 4 4 2 1 0
I L] ] ] I T [ T L T T T T T T
i alnchy Gain
1 1 ] L L | e i '} 1 1 1 Fl Fi i
Furc d g voine lHgin Fapsngr
4.8 Register 6: Feedforward Gain
Feg stor & contairs the foscforwgre gaiq ‘er the madu 2. This
value is read by the medulz wacacwer k2 ‘crange defadll
sotups” command in rogister 86 s 2sucd. Sco soction b2 far
manz cermaEtian am tan ng.
bitk <5 14 1312 11 10 8 4 7 B &5 4 4 2 1 0
1 L T T T T T T T T T T T T T
B 5
Fesaed lorweard Samn
=z
r'lll 54’ 1 ] i i i 2 1 2 [l 1 i 1 i i i

Fiqusa 4.7 — Feas arsan: ©ain Tegisie

4.9 Register 7: Deadband Compensation

Feq ster 7 confairs -Fa paadbard comparsation fos taa

moduls, This A ue s reac by t1e Tadu e wharnaver tha
"zhange deiault setups" comman n req star G6 is issued.
Sae Sectoa b2 o more informat ar ar funiag.

Gits I 14 13 12 11 0 8 & 7 & § 4 3 2 1 0
I 1 1 1 T T T T T T T T T L T
E‘E&i Daaribxnd Corpanuation
E 1 1 L 1 1 [ ] 1 1 1 1 1 1 1 ] 1

Figuw 48 Dzachan: Gnmpensainn Begisier
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4,10 Register &: Maximum Position Error

Feg ster & contairs ke maximum B Iowable position arc-
that is ased o ce-ermine ‘auls. Position error is definac as
Thes i Tesreran balwean ooronzneed and actual posiion. The
vid ue deqencs on e syslamoervigurgion ard pariocrmancs
requirac. IF this limt 5 exoeeda. -te feedback will ba

d sabled aad tta appropria-e fault biks will ba sat in the 30
reqistar (A7 3. kote thet register 3 will ba gzamined by -Fa
modulz evedrwkaa t sinve acty mosa. The nodu 8 may
respond to arcessive positina arror wkile rurning i1 ve acity
rncxde.

Eﬁéﬂﬂ Measimuym Poghtien Eror

itz I 14 |12 |2 11 10 9 8 7 B 5 4 34 2 1 0

L] ¥ r I I I I ¥ r Lkt T T T r

figurs £.9  Mesimem 2asiizn Errar

4.11 Register 9: Maximum Velocity Error

Mg ster $ contairs F 2 maximum 3 Iewable wolooity or-or,
Weloo ty crror is the diffzreres betwezn the commanded anc
the aciual voloo ty, Excoasie welocity orror asually inc cates
CHoossive accoloratian, cxooss v coccloration, or a

d szornectad ereoces. The max mum ve Jcity e 1or is
determingd using e “ollowing sguaticn

Maxime n
Vakzaily Lol ae seces gl walozily e in ang.
Liitasac encede Jovatadarng Lnits) LO0120

b ressull ol Jbe ggquation is ir counls'scan. | Lis i, s
mrcaeded, e [eadback wil be cisabled z2nd e appropr 2l
T2l il wil Be sa)in ke [aull woisle (B3]

?:f_'mﬁr% Maziirum vidociy Errar

= 15 14 131211 12 59 8 T & 5 4 3 B 41 O
T

L] I | Rl | I I I T T T T T T ¥

-

Mhgurz <74 Bimrs Vel Ceos Pegilee

RGNS d-

fdm ]



4,12 Register 10: In-Position Telerance

Reqg ster 10 defiras the folerance within wh ¢h the azis is
considesad o be in-pasition. This val.ae is read by -ka
rrcdale wil isneves 1 "aratle sadback” fregisler 657 or
"changs cafdll seleps" ireyg sber B4 command is isswacd,
The ax & & carsidersd ‘o ba in-pos fiar i He shsolule value
of the diffe-aneea batwaga whara ke axis shald be anc
whaqa it acially is, is less tan this taleranss. This condition
is Avai able &s "axis Iockes” s-atus in ragista: 72, The
ir-position tole-anne is 1 uaits of eacoder coants. Refar o
Figure £.11.

bits 1% 44 13 12 11 10 8 B 7 &8 5 4 4 2 1 0

— 1 t-—T r 1T T ¥ 1T ¥ & T 1
EEE?;IJID In-Pashlor Takarance
i ] 'l i i " A Il L L L k L L i

Fiqure-4.17 11 Prsean Takzranss Acgisie:

4.13 Registers 11, 12: Positive Overtravel
Limit

Feg eters 11, 12 detine t pos Eye ceerteawd] limit. | s

Wa U 5 o by the macu 2 whenaver the “cnablz fzedback”
rrogistar G5 or “Caange cofaull selups” {regisicr B5)
command sizsucd. This | mitapplias 290y if ko axsis inthe
lincar mad s dragistor O, bit =00 anc "=attwars cvsiravcl”
was arablzd In Fagister 2. The negative avorrawel L mit mast
Lo agoebralcally oss than the posilive avertrave imitar a
miation fault will cocur. Tac softwars overraye imits arcin
U7its of cacoder counts.

Fog ators 11 12 are also usced o provide a msedinam frsesl
limit for the "tuae dyram <s® iragister 86 ar ture
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Feedioreard” (ragis-ar Gk Sommanns.

bim 15 14 734 12 11 10 8 8 T B 5 4 3 2 {1 [

nengisier 11
{5-'-:5:&3 ——————+— Puatied Cvirire] Limit e
2 1F

Figuise 4 17— =asiiee legrirgual Lim Fagishars

4.14 Registers 13,14: Negative Qvertravel
Limit
Hcqd aters 1374 dabing the acaalvs cworrae s dnut, [his

el U s read by thc mod Jic wecncyer the "enalde tieoadback”
rHEE! or chaagoe delaull selups® SHBGY sarmimend (= e acd.
IFis il gpplies a0 be ass s i lhe inoas mode,

(RO Bd=00 ard "so lwars cearlrave " in B2 bas baen
gridlled. The neygalive ovdrlavel lirm L rigsl be aloestraically
Izgs than te posltve overrawe  ImiEFH L 12 or 2 mation
Fadll sl esour. | e acgatve averranel it s e ants of
ercoder counls.

bk 1o 42 13 12 11 10 9 &4 7T OB & 4 3 = o1
repismr 19
W=
20834 14

Megabea Choartravel Lirnit

ki 4 1 - Nedaines Chanravel o Heqisles

4.15 Registers 15,16: Low Speed Homing
Reference

Hoql 2ters 15, 76 cartale o [ow sleocd Peionzros usac
ddring the homing seguerce. The valuz is road by ko
madule sheneyes e "home axis” jregister B6) commard is
imEL e, Dae ow spocd rele-eres is csec by e mode 2
whanever i s g empling o ocale e leedback marker
Eolse. Aofer ta fganz 414 The reference anits ang:
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TENCECEr oeunisiaech RS SE

bka 15 413121110 & 8 7 B 5 £ 3 2 41 4@
] 1 1 1 ] 1 I 1 4 T ¥ T T T T
rapiater 13
=||'\-
{ Pk —t+—+—+— Low Gpeed Homing Refaratice —————
18
L ] 1 ] i 1 L 1 L 1 L 1 1 1 2
Fgure £ A — 1o Spees Homing Hetsrence Hegisle:

4.16 Registers 17,18: Command Position

Fogaters 17, 19 covta n numetic pasamaers ascd e
varieds cemmands, &l of the commancs do nas eguins the
ugcaball o7 ke paramnelers i ggisics 17 24, Bofer to figuss
215,

bitg. 15 14 8. 12 11 10 & B T & &5 4 °3 5 { 0
I 1 1 T T T T L T T T T T T T
megisher 17
{?'i’fﬁ:] ————  Command Posigun —
18
Il L i 1 i 1 1 L L 1 1 L L L N

Sipuie < 74 = Camrnard Fasilicr Fepiz 2rs

Feqg sters 17,18 contain 8 commanc position. THis value s
read by -he module waenever any of 1he fallowing
commands arg issuad in register 6 "indes move,” "def ne
fdbk positicn,” "home gxiz," "tune gaits," "defing gea-ing
position,” "set gearing positar whan markear cocurs” ard
"def ne syno pasicion. The urits are anooder founts.

Tka va ue is alzo read when any of the “ollowing commancs
a-| iss.ued ir -egiste- 67 "anakble passiva haming an

feedback eqcoder narker palse,” "enahblz passive homing on
nearirg encoder marker palse,”. "enabls relatve chaagea ir
feedback pos ton,” anc "anahla relatva ckarge n gaaring

position.”

A Axin S Mvaike B BTC422E



4,17 Registers 19, 20: Command Velocity

Feg sters 18, 20 contain ke commard valopisy. Th s valus is
read by -he modlla waenevar tha Fallowing commancs are
issL B irdea e, "horme adis”, lure cynamics”, "o
Feediormarn®, or "chargs valosily” in BES; ar "walocily
coatral” in BER. Tha cammard walosity an bs are:

TR R S S| EERCHE S M A

T2 maximum goczd tan can be programmead is B5, 558,000
coJrtsiscs.

bey 15 12 13 12 11 10 B B 7 E & 4 =2 2 1 1

resgister 14
380+ commanmusceny —
il

Faire .12 —Gommard veos 1y Beasars

4.18 Registers 21, 22: Command
Acceleration

Fieg elers 270 22 cor lair by coonpnend geceloral ar. 1 nis
vid Uer s read by Le cnodo g owbargeear he ol owing
cenriands are iEssean: U ndasimove”, Thermg gist, Thana

Ay InIGE™, O “Lnc eoctardand” 1 BEG ) ar "walocy cartal®
ir HES. |1c cammard accsherat on s cale datec 05 tallows:

actaloralion = Jang LAl sacisesiedeide Lo Alzang units; ™. 0BES36

Tka mazimum programman vales is 3,20 2 10" % gnodar
ch.rtsisen’sac. The arce g-ation rata aqd decaleratar -are
rR2Z3, 24 du nol need Lo be scual Howdwar, e cecasla-gion
raly must nol be less han aaes-fiih e g2oealaration rala
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bix 'S 14 93 42 71 10 @ g ¥ E 3 4 4 = 1 q

regisier 21
{? %‘gﬁ] i B m—— Command accalaration —_——
frac

K 1 1 i I L 1 1 1 ] 1 L L | 1

=iguirg 4 17 = armgad Acce eslizn FEg sars

4.19 Registers 23, 24: Command
Deceleration

Fegy slars 23, 24 carlairs e gomenzed degeration. Th s
Vel U s read by e modu cowkeonower The lal awinag
commends are issuod: Minded meva”, "home axis”, e
Uyrmics™, of ".Lene esclovecard” it KBS, or “weloily cor lal®
ir HOS, e cornrmard decele-alion i@ caloolaled us ng e
S ool ased Ror caloelali=ng "eoenrndnd accele-alion”
ir A21. 22. In addilion, e sames mas mem value apalies Lo
Lath comimand accaleration and cocclefator. Sce saclion
218 0 miefe ko malian,

Ml Lozl iher ralio b weon e deceleralion rale ard lhe
dovelaralios rals sl be beovsan 2 o T a5k 1. The
“slop rnalicn” cormmand in regyisker 65 wil ase ba vl ue in
23, 24, dapencing o les als o He "s.ep acion” bilin
rgistor 65, Soo scctiens .34 ard £.35 for mare Mtarmnation.

bHe 5 14 13 12 1110 9@ & v & & 4 3 2 1 4
1 ] Lp— )

I I 1 I 14 T T T T T T

rejbshar X3
[F%? —f—=—4—  Command Dacasration —
iz

Figque 1 1E — Sommeans Cecelaalon Fagigwers
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4.20 Registers 25, 26: Gear Ratio

Feqg stars 25,26 contair -Fe gesr ratio betwaen the ‘aadbask
aqf gearing reference axas. This valle = read by tha macu 2
whaqevear he "snzble gaariryg” regisler G50 or "charygge gear
ralic" iregislar BY] commard is issued. Baler b Fgare 419
Tka gaar ratia calzulaticn mathod caperds on tha value of
"gear ratia farmat" (A3, b2). If fris hit is equal o0, the valus
cA1 ke gRiculatac sith the folliowing enuatar:

Eear Rata - ifeedback axis fravall * 16777216
nearirg refararce axis travel)

IT R383, b2 is Sel, e geas gio s e rgio ol twa 16-hi
nambe-s in ragistars 25 and 26. Ragiskar 26 is thea
n.umeratar. Rag star 26 is the cangminater. Tae caraminatar
cAnra” Be 3 nagative aumbar or 0.

If the rast. It of the calou ation is a repeating fraction, e.q., 143,
the module vl keep rack of all semaindears for irterra
gedriryy calou glions. Tha / ewabls racio -angs is 12701 fo
1:33767.

Mota that if the ger-<ing Bt maodae is set (RS, b1 and aay

il aga cordition is presant i registers 25,26, gear ng is not
gqakled. If gaar ng is al-esdy enablac ard a "zhange gear
ratin” co-mmand = ssued (RET, Bk wita illagal paramate-s
ir regisiens 35,26, an legal sarmmanc Rl wi | resoll,

PR 1% 41512 1 10 % & 7 B 5 4 & 2 1 1
T i ) i A R .. |

- T

riog sk 25

} —t—— e Ratlo ——t——
= LS N B B |
l: 2‘:1?2] i

1 1 a 1 k I — 1 1 i

[ e 278 - Gear Rulio Reps oy

4.21 Register 27: User LEDs

Feq ster 27 is used -0 driva the threa usar controllen LEDs
07 the faceplate of the modu e. Thase hits are read by the
rncdule anly whian e "apcdats LEDs (ragiskar BO) comimand
is issuad. Ragistar 2075 1Y axis) can ba usan o Jpdate tqe

FRIIGAAMARY G 4-1
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samc Wscr LEDs whan the ‘update LEDs" command
(ragistar 21140 is issuad. Since ths coe d lead bo coafus ar,
yoid shou d palv Lea oae ragistar (aithar 27 or 20741 i1 an
applicatar, bu- not both, Be‘ar to fiqu-a 4.20.

e 15 14 13 12 11 0 & & ¥ A 5 £ & & 1 @

reglotee 27 | . = |
x5 ra | ra f mwy
]
Siat 1
Slal 2
Hat &

Figwe 4 20 = J=n-Conirzlled LZE Ragiste:

4,22 Register 28:; Direct Drive Reference
Command

Feq ster 28 zan he used tn provide a di-ect reference o ks
d-ive. This va we s read continuausly by the modu 2
wk2gver e "output valis" (ragiste - B4 command isissued.
Tka va ues mAY ranges from -1984 1o 1084 corraspording o
A1 oulput rarge oF +10 walis. Befer ka figams .27,

bits 151411211 WM B B 7 OB S 4 3 210

1 I L] I 1 ] I I L] L I | 1 T
ragsier 23 Dt Feteripea Covitia
w-m 1 1 1 1 1 1 1 1 '] 1 lm ] 1 1 ]

Fgure 2021 e Lammged Hoferznes Sequisr

4.23 Registers 29, 30: Sync Position

Ry slors 290 230 conlaia be g posijon, e syoe posilian
resgisler can by wsed o deline a posiiion wheqa g aclion
necds o occur. Tais regiscr 2 read by he madul 2 whenaeyo:
Chiz "Collne syc positon” insg eter B46) commard 15 1sE0od,
[Pz syng pasilion g veed nceajunctiar wtn "poasitar ==" ar
"posilion <" BlE onoregeter T2 W e valie i e sy
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position ragistars s caanagaed, the "posilion =" Ao "pasifior
<" hite nregister 72 ara uadsfiran ant lanocher "define syao
position” cammanc & issued. The syra pos tioa will be
cepared 1o e achod! ourrenl feedback posidion, ae inlarnal
vidlue ira registers T475] Tha units 908 encodar coanls,
Fefar o dfiqu-a 4.23.

Lty B 41421110 &% BT &8 % 4 & 7 1.4

L] L 1 T 1 T T 1 T " L i - T 1

resiEiar 2g
|:1.'=El:l'.":" —t—t—t+—t Bwne Fasftien 1
20T an

Mgz 422 Sy Pos o Rogisiens

4.24 Register 31. Maximum Voltage
Reference
Feq ster 37 limits the mayim.Jam voltages refararcs 0 ke

deive. This va ue 2hould be 227 prio- o autputirg any
refararaa ta tha d-va.

CAUTION

ALWAYS PLACE A LIMIT OM THE MAXIMUM WOLTAGE
REFEREMCE T THE DRIVE. FAILURE TO OBSERVE THIS
PRECAUTION COQULD RESULT M DAMAGE ToO OR
DESTRUCTION OF THE EQUJIPMENT.

Tka va us in regishkar 31 is read by -te module seneneve- tha
"whange deiault setups" commanc n req ster 66 is issued
Tke2 va ue may range from 0 to 12384, cor-espond ng to an
ot -aage of 0o 70 volts. Refe- o figure 4.23.
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bts 1% 14 1312110 B 4 T & & 4 5 2 4 0
T ¥ T —TrrTrT—1

E':':"fﬁ;g; -{=1-1-1 Wdmiim Veoitage Rafarancs

L 1 A i i 1 ] 1 1 1

Fiquro 4 23 Mesimum viodags Scfseones Cuipot Registor

When the drve is cofigurace as a veloo by roagulator, ogisic:
31 zhould be wszd to limit the we tags reference. This foaten
is used iF e drve reguires oss tan 10 velts fer ‘ull spesd. If
thiz clewa is configurac as a cu-rens regulatar, rog star 31 can
B usod as a programmabiz current clamp, The "okt
clampze” Bit norog ster 725 wil be 3t when Sk vetags
refarerazis initze by the valuc in register 3°

4.25 Register 32: Positive Linearization
Constant

Mg ster 32 cavitaing t1e pos tvs linear 2adon consia T far

the walocity catpdt. TIis valac is dscd by the moduls 1o
irsuz that the velecity output is lacary «oatcd tthe
nambes somputcd By o sofweane, Initial v this valac shoule
Bo sctto -1, The “uns cynamics” commanc n austo-taning
will acjust th'a awmberif e dive has Bbeea cofigured as a
W oo Ty regulatar,

bite 15 14 13 1 17 0
T

B B T & 5 4 3 2 1 0

::;E?EE:;:IG]E Pasiihve Linasrtzatian Constans

T d.22 Poedtivn Linksacizatar Sansoaine Fopisan

4.26 HEQIEIET 33: NEQEII:WE Linearization
Constant

Feqg ater 33 cota 2s the aegatva linearizalion constant far
thi walocity oatpat. This vale is Jsed By the module 1o

4-18 T Asin Sirea B vwi b VM GTOAR2E



insu~<A ~hat ha velcsiby autpetis laear ¢ relaisd ko -he
n.Jmbe- computed by the sofwars, e tial v, this valae shoalo
bassatto -1. The "tura dyramizs” somnaad ir reqister G5 wi |
dedjusl IFis nurmbas T lhe deive Mas beasn conliou-ed 25 a9
vedloe by -aoulalo-,

LGly 15 14 12 12 11 16 9 8 7 & 5 4 3 2 1 0

] ] 1 I ] ] L] | | T ] L L] T T T
reqlsiar 32 2 T
e I e

Aipurs 4 0% Poeogwe Lingargiar ansan: Fapissar

4.27 Registers 34, 35: Feedback Unwind
Constant

Fog ators M. 39 cartair tho wowiad carstant ‘o te
fredback encoder, Refe to fqure 4.26. This parametar iz
usec 0 the otary mede s2lecied in ragister O (Encodar
Zowpl, This valuciz read by 2 madalc whoenover the
"aomc axis” ar “charge defau t sctup” conmands frog stor
BS) arc ssucd. Tha uwind constant is cqual £ the namber
of cneodor courts por axis nevolasion. Usc k2 falow ng
cquation o daterming -2 unwiag constant:

Lawind Caneiant - ercoder counkzdiew " 2ropder reaolutors.

B3 =olutcn

Bhg 5 14 13121110 & & ¥ & B 4 2 2 1 D

g Atar 34
[:v-zuaz:l a4} Feedbogs: Umsind Constam <—+—4+——+——
o) e

i rl 1 i A i i 1

SIgLra 4 — Faedbasi Llavand Gorsism Henslers

4.28 Registers 36, 37: Gearing Unwind
Constant

Hiog stars 36, 37 contaln the uesloed cgasiant for the goear ng
cacoder, 11 s paramelsr 15 used inthe ratadsy mode seleetoc
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irn -agisier [ {Ensocar Sehpl. This wa ne s reac by the
module wihenawe: tae "home axis" ar "ehange defau't setuap!
commands n regiskar G6 are iss.aed. The arwird coqstant =
ijual oo he numbers af BHceodds coenls per gy s ravalulian.
e e szime formala o the geasng unwird consan: ard
the ferdback uaw no corstant. Bea secticn 4.27 abowva for
the formula.

Bk 1314 131241 10 & & T & & a4 X 2 1 4
r 1 L i LJ L] L] T L L] T 1w T T
MECienar 36
2 e - i i [ W ———
I:'.-'—EI:IHJ'-I:I Gearing Unwing Cansiam
2085/ Ir

Figare <27 — taeeny Unieine Sans e | Bapstars

4,29 Register 38: Gearing Modes, Ratio
Format, Ramp Velocity
Control

Req ster 35 is used o determ ne gearing mode f bit 9 ir
reqister 60 is not 527 (), 10 select the gear rato fo-mat, anc
lz enabla ramp valooity cortal, Mota that changas to
reqistars 38 wi | he grorad whi'e gaarirg moda is anabled ir
reqistar 6O, See figure 4.28.

Gilg 16 14 13 12 11 w0 4 & Y B B £ 3 E 1 q
regisier 38
Iy =2nE& | o] ra| rw
| | | L
Aernp Yelvgiby ‘ Aaarig
Canerol Enabic Mad=
Gear Rabo {San bealorad
Eorma
Bit1 Bitd
L1 0 Gadr He e Jaanky encodes an e i
a 1 Gear i tha opposhe s’ geanng enonce
1 r Gear i the oppoails ace’ feedback ainoodar
1 1 Gear 1o the opposhe oits' command pasitan
(=are i aeing B B in ragiar B5)

Faure A4 3 = Ceereg W20, 8180 FOTIET, 615 Hamp vadosdy Condrl Beg sier
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4.30

Mota that tha stiched gearirg regist-ation pasition fregisters
A5.87)1 anc e ourrent gearing position agistes 76, 77
data a-8 not aFented by the select oqs made ir req star 358, %
Al Y |k s gearing ragis ralicn aed ourrenl gaznirg pasilion
vidlues will always be sirob=d from their respacive iardwars
sncdar shannsls,

Bit 2 ir -agistar 32 salects ke farmat of tha ger- satio. Thea
defaul- i) is 8 32-bit rumber stored in registers 25,26 scalad
by 16777216, Setlicg bit 2 k2 1 allows yo. to express t1e
near -afio a5 & ratio of o 16-bi- nunhers in registers 25 and
26, Hee sedclion 4.20 far rars irformasion.

Fol awear axis whan ke mastar axzis is moving 8 gearng &
gqrhbled, wagq ya.l are changing ‘rom the non-gearad o the
nearad mode, or wmhan the gear ralio is chaagac wihils
nearird is eqabled. This commaae will | mit e -ate of
Accalaralicn amd dacslaratar orb] the axis is syrehror zad
witk tha mastes. Mate that this lim t app e oaly o frapsee dal
rocalaratar, Aot to S-ourve aenelaratica. Cooe fbe e s s
syrchron zad with -he master, thera is na lim bon
accaleratinadenea aratioa thravgh -egis-e- 38, bir 3. Whan
ramped valopity zortro & selephan, if gearing is cisahled
whils tha “olowar &xis is shll mowirgg, e followaer 2z2is w0 ll
cotir ue fo mowva at that velocity urt | 3 step metiae
commaAand is issean nreg shar BE, B G

Registers 39, 40: Backlash
Compensation

Feq sters 33 aan 40 arg usacd ko slars g signal valua (in
courts: that selects the amawn- af hacklash compaasatiar.
Tka sign of the value cormespards ta the appraach cirestan,
Fefar -o fiqu-a 4.29.

For saampl, 8 value of +20 anlara nere will mean tal an
iraramsn-al move of © 0 coarts wil result inan aclial mowva
ocf 100 counts and -har A stap. The same mave in tka
neqative di-=achion wil res.altir tte axis mowing - 120 counts,
+20) calnts, ard thar a stop.
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bt 35 M4 3 1211 % 8 7T € 5 4 3 2 1 0
| I N D B Bis kil bk e o D S e —

ragetes 59
|:5"=E‘:'“ —t—t—+—— Eackiash Corrgensalih  —d——j—j——f—

4]

L 'l L L A L L

Sigura 4.29 — Baddasn Sonpensalion Regs s

4.31 Register 41: Registration Input Edge
Detection

Fexy sler 47 58 805 wh ch edas Cisieg ane Talling, or Taling
el af e gaarirg or Tesdback ragistratar npul il be
recogn Zod By the module. TRis aeaigle is availalle anly an
Lhex BYM B7422-2 mpde e,

Me |16 %4 13 1211 10 9 B 7 B B 4|3 & 1 ¢
e -1 -1 - - L | L
| ]
Heanad Axls Negathe
Edge Eneie
O = Nao
- = Yag Fredback Ass
MeEive Enipe Enatia
0= Mo
1 ="az

Cgues <07 R sinatizn Cokge Dalesticn B soar

Wihen bts 7 ard 15 a2 left at the detfault walae (), the
madule will recogrire both the rising and “ailirg edges of
rigist-Ation ipLs.

4.32 Register 63: Auto-Acknowledge

Feq ater B3 is the commard auic-ackacswledn 2 reg ster.
Wihen bit 0 iz setto 1, the modelz will automat ca by ¢ 2ar e
coemmand regisiers (66 anc &7 natoac of requiniag an
applicat na task ko clear th e command reqisters. The user
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nasd oalw wail for tae value n reg stars b6 and B ko ba zarm
befora issuirg the aext command.

ks 19 14 13 12 11 10 6 & 7 & 5 4 3 2 1 @

ragietar 83

1 = Autcrmatically Clogr
Command Fegisar

Sigura 4.5 - AU p-Atkrw e Fejisles

4.33 Begister 64: Interrupt Reset

T reset the irterrapt, the appl mation task mus- write 7 ze-a
vidlues lor reqgisiler B4 Mote that register 64 15 used as the
Interrupt reset register far bath the X-axis and lha
Y-axiz. Sea figare £.32.

Btz 15 14 13 12 41 10 9 B 7 & & 4 31 & 1 &

T T T T T ] I L] T 1 ! ! o L]

ragisier 64
w2 ] Indarmapt Aosel
'3 1 i i i i i 1 i 1 1 1 L L A

Frure 4,32 — et pl Resal Reqisis

4.34 Register 65: Mode

P eled B5 05 a conoral reg @ler vead o command operaling
rodes o U rnociale . 1his regisber s oeoed by g rood ole
ceiLiraeus v Hetes Lo Tgures 4,335,
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Ernabde Corinzl
Lk
Eiilda
Azl Enabde Qariry:
Backzeh ey Coridn;l
SO preocil
Dirad Criwn Fef
Eraide Qimchen
ek 0 - poetw
' 1 - i
o e i Lad O sl i Wirsam
i} - ab=nuis mcem
Gmarrg Ast —=——— | 1~ Itk s S
]
I_' - 3 irpandel ol
1 - G- priziy
SmE Aoi0n
2 - chalad W alop
e wnp
At G luran Licmman:d

Tigurer 430 e By

Tke gnable coqtre! lnog bit commards the modu e (o swits
01 the conteol loop ipoaitordeelocinyg and enabls the drive
refareros from the mocule. 1D alao causas the
mic-oprecessor o nead sat-up cald and ress; faule when
tociglad.

Tl gnable geg<ing bt commards the madu 2 to ratic shs
feedback encodar to the geasing encode-. Th s ‘Lnetion is
ugefy “or glectronic iteshaft applications. Motz that FFs
gearing functon is used, register 25, 26 mus; contair t1e
gear rato.

If goariag 18 enabled or disabloc with ramp welocity cantrol
d sablced, tac axis wi | aceclc-aie or cooclorate in current
liwnik.

If geariag is disab ac with ramp velozity conto enabed, tis
possible o do ar abaolste mova while tae drive is still in
maotio, The nese comnandec pos ton o whch o move
must be cither beh nd te curart positon, o farhar ‘orearc
than *ha current position plus the distance regu red (o
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dece 8-a1e o a skap. I° the positon = ot bavond tae
d starca requairad o desalerata, the azis will averskact.

Tka veloc ity control Bt causes the axis to run st ke velocity
dealireacd by Lroe coarnerand welee Ly inp. (e slars 103, 200,
This mode s as5ed Lo run he axis as a vaelociby ragulalar,
Waloe: by ragualation is achieywad by send ng 8 constaatly
vArizhle position referarasa to the position loap, This meaaas
the mzis gan stll "tip® cus to positicn arror, L8, e valug in
reqistar 80 is g-eatar thar tae val.a ir reqis-er 8.

Tk= girest cove reference kit commancs e macua
clpal Ihe valus in -agistes 28 o e crive, This command
cruses e asis to furatan ke a C'A oconverta-.

Tka cireston bit spacifiss tha ralationskip ba wean fhe
Qearirdg axis ard fesdhask axzis whan gearing is used, o to
spacify the sign o7 the walogity comnard when walacity
conrol is used. When gaaring is activa, a postive d recton
irdicates “bal 1ne asaring and feedback ais wil Tave in cha
sAmHA dirscticn. A ragalive diraccion ind 2aies et ey will
mova i1 spposiie dirsctions. If vou jog iaka the positive ar
negrA-ive sofkvara trawval limit, and then tre b joq off the imit
by okbarg ng the s ate of the d rectan bis, the Ax s will remair
at the t-awel limit. To he abl= ra jog off 8 softvware ravel | mit,
youd sl fivsl torn off Heovalooioy ssart-ol bi kil 21, ano bar
turn i Back arcwith the diraccior bit coangad. Sea secliars
£.13 and 4 14 far Tara information on sofware ovetraval
limnite.

Tka irzremenaliabsolute move hit specfies -ha type of
move 0 be mace. If you spacity an absalute mave, -k axis
will mowe ko The posilicn speivied in regisar 17, 1 an
irgraman-al move s speacifiad, the maculs will acd the
curren: walue n reqister 17 fa ska posicion of the g1is o
detarming “ha next positica.

Tka velocity prof 8 bit spesfas -he type of profile the drive
will Bxezute wihen aone arating o- dese srafirg, whesher
doing an absolute move kit 5 oor valacily coatro! (820
Using &n S-0arve prodils doobles Ha ime reouired bo
RocAalarata aac desalarala comparsd wta the frapazoical
proiil|a. Mete taat If vou select S-Carve, vou canaot ckarges
veloc ty winile mowving (ragistar GE bit 81 or a0 illegal
command faut wi ll b2 gensratac. Ses the figure below fo-a
samp H prefi 8 comparisan.
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4-286

o Ehop action Lib dofiqcs e way taat the dowe wi | stop
wh o a “slop mation” commard (rogis.er G8Y s issued. 11 a
"ol e slep” i selocled anc bPeomod ale ool in e cam
mode, the crive will ramp b a Zere speac at the ratz in
registar 23, 24 ween ts macion is starcd. If the madu 2 was
I the sime canmode, 1wl camplete e edrrznt canm Gyche
and return e the boair nlag of te grarie, 11 g mod dle was in
positian cam mede, cam gkaculion wilslop immediate yo I a
Uleesl slop” is suloe od, e rnociale wi b carnmang b deve Lo
doce orals at the rate spocified 1 nogistar 23, 24 when ko
“omc” command s issuac. IFa Tast slopt is 2alactzd. a
oM, ar 'l dyamnics” commsd b ST b done o laad
Che “fast siop” docclaration rate, IF tac apglication doce not
farrrially doca "eme” coninand. you can wse he micdo al
harning b al doas ol caase any molion, Soe socl on 4,35 o
monz iermation, Thc focdback Ieop will komair cnablod.

The goatiag referores Bit defines e scurce of the gear ng
retororan, B9 = 0 fyou want the gearing reference o be
determingd by registar 38, 1 F2 selerence is an cneodar. you
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4.35

must conasct the aaccdes to the propar iqpabs ar ke
tarmimal stnp. If yoa wan to gaars to tae opposila Ry =
command pesitian, sefbit A = 1. This opt ar does not ran.aire
vy Lo rnake any eelarmg! wiriiy cornesslioes, nokis mode,
the gearan axis woll follow all shargess o e command
posifion of tha rafararce a3 s

Tka gnah a sharlest pait bit allows tha module to determ ne
the sacorast pach -o -Rke whar deng an absoiate move n
rxtary macs.

Ma Incremental maves can be perlarmed if this bil iz get.
ITraany meede s not selacled (in regislar 0, bils 4 and 12],
=gHing the anable shortast path bibwill causa an legal
corrmnmand fau .

Tka snahle automatic hacklash gompensalica B allowws vad
Fa enzble autamatic backlash comparsa-ion as spesfiad ic
reqistars 33 aac 41,

Tha ghorl sl 1.n ng commard is usad o abori 8 s5ell nong
command. This is the anly sammane et is aocspdsd wails
the modila is doiag a sal-tura.

Register 66: Command

Feq ster B is used o commard acstiars from -he meodule.
Tka kits i1 tis rag star and in ragistar 67 are moheally
BXCUS wA, LA., anly one ‘L.nction may be salac-ad A 8 -ima
from gither reqis-er. Th = regis-er is reac by e madu 2
contir uous y. Rafar fo fgure 4.34.
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Dealirea
P bk
Fnshon
Hama Axla

T &=alna

Turm Dyrainics

T e niard

Gain

Stop Matian

Do cans Profike

Charge Yelociy

Chiarge Dolaul Selums

Lnd=a LEOE

Laboh Ehsdus

Doilna Goaring Poalion

ARt GArAnng Postnn
{whert frarhere Boou]

Oefine Sync Pasiion

-

Fique 1.3 = Conmanz Negisle 6&

Tra jrdasmoys command will causs e aeis la move
Aocarding o che parametars cafinad ir ragistars 7 7-24 and
rafister Bh, Bt 5 0Orce B move has hear nitia-ed, t1e acce
rqd dacsl ratas may not he changad unt | the maoee s

comp eiE. Weloo by cAan be caangead durirg a8 mowe By issuirg
A "charge velopity® commard. Firal pasition -may be
chargged ciuring a mowe by issuing grabar incas moye,

currarnt posivion of the fasdback to be def ned by -Fa valua a
reqistars 17-"8. Tha azis wil nod move.

Tka Fama ax s command wi | fause the a:is -0 peform the
hominag sagaence taat was def ned by the bits in ragister 2.
Four cifferant Faming sacusnceas for The fsedback ax s ars
poassible, capend ng ar whathar 8 Foema limik swikch anc
ganrdser marker pulse are specifiad in sagistar 2. Thesa four
sequareas are desciibad helowe Mote taati- is alsa passible
ta haomes an the feackack ar gear ng encacar marker pulse.
See saction 4.36 ‘or moa ivformation. When a "Fama"”
comrmandg is issean, tha decelaration rala ir -eoisies 23, 24
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is spwad BN v=an ‘or tha "siop metion® sommane i© the "slop
acton® Bt = set n reqister RO,

1. Mo apme | mic swisck and no ancodes na-kar o lse.
When the "Fama ax 5" command is isseac, the va ue in
reqistars 17, 18 is assigrac to tae owLrment axis position.
Tka ax & doas not nova.

2. Encoder marker pulse on iy Whar the "home axis"
command is issLac, tThae ax & maves ir Fe spacifien
d rectar at e slow Fama spesd iregiskars 150, 161 vl
the ma-ker pu. =8 is detested. The va ue n regiskars 17,
18 is then Aassined ko the axis pasition.

3. Home limit swi-ck only, Whear -ta "home axis"” commard
i issLad, the axis moves in tae spec f ac dirac-ina at the
Fast home spead (req sters 13, 200 vqtil the home imit
sw foh = de‘exted. The azis then slkaps and moves in the
oppasite divsaction at the slowe home speac registers 15,
161 vAatil the  imit swick is clearad. The va ue in registers
17, 158 s th|ea ass gqrac o tie axis position

d. Baok-ba bome limit 5w kch 840 encodar marker pulse.
When the "Fama k5" command is isseac, the axs
moves i1 e specfied diraction at -He fas- home spead
(ragisters 18, 20) L.nfi -F8 Fama limit switch is defacied.
Tka ax & the- stops and mcvas in the oppos 2 d recliar
at the slowe nome spean fagistes 15, 16 urtil tae limit
s fohis cieared. Atar lean g the bams | mi- switeh, -Ea
ax & cartnues inthe same d reclior at 5 ow speed unsi
the ma<ker . lse oonurs, The va ue in registers 17, 18 is
then sssigned to the Aas postian.

Turse grins, hira dymamics. ard L ae fescfaraard gain ars
aJto-turing cammancs iha: wo-k differart v fram atner
comrmands, While -he gulo-an ng process is underyay. ibe
rmodula will rat respond to 31y commanes athear than ha
"abart sef-tuning" cammard (seqistas G5, Far this reasnon,
you should net atampt o issue self--uning commards far
o1g axis while ss0 ng Aary commards fa the o-kar axis.
Mormal cpeation of both f:es s10uld B2 halted while
sell-tuning is baing doene. Qniy onea 3 s al 3 lims may be
huriac.

Mota that tha App icatar satheare d sk nolices an
Ato-turing pracedure. Saa A sa sactar 5.2 fo- mare
irformation abons tunirg.

ERIIGALMANG 4-20



Tka sa FHuring of an axis sac.ld always ba dons in fha

Fai awing arder:

1. Ture grins

2. Ture cynamics (f racu red by application)

3. Ture feanforviard gain {if -aqui-ed by applicatioa)

Tk= tune gains commaad is vsac o nitiata self-tuning of ke
cearal leap oaing. The mcdules sl une e gains in he

Fol aweing arder;

Deadband Comparsation

Valoo by Gain

L1 i

Iniegral Gain

£ Propovticna Gair

Tka hura gains semmand rasul s in movemsn: o the 3gis ir
both directioas. Bagis-ars ©7, 18 arg usad o defina e
tuning irerement i.a., the distenca that tae axis wil nova
wkile atamptirg to aura-tara. This norement is typical v
bEabwear 20 and .4 revalutinas of the motor skart.

Tha resulls obia ned rom the " uns gains" cammand ars
slerad nragiskars 3,04, 5, ard 7.

Tka fuqe dynam es commard wi | datarmirg -he masimum
ve acte and accel ard dacel limits fo- the seren sys-am
(mamar ard crivel. Regis-ar § is used o define tha mazim.am
A Ioweable o lowirg error. Reqisters 17, © 2 are wsead to def ne
Lhe zlloweabls raval dislancs, and reg slars 159 hroagh 24 a9
usad to imit tha acosl, decal and valooicy. Tha fkedback
gAcoodar shou'd ba in linsar! meds whioa th s funetior is
baing parformac. IF 8-8 a8 no mackine lim tations, thesa
reqistars may be =8 to any lare vwal.ae. In orcar for kis
command to wok propery, e matos st b2 able to rotate
ir bk diracions Far many sdeolebans, I his is nol possiiles,
thiz commard shalid ras bs used.

Tka results oba ned ‘rom the hura dymamics comimand are
storad in reqistars 19 th-ough 24, Thesa valuaes ‘epresant -he
maxim.m «alues actievabls wth minimum “ollowicg 8.7
Yau car excesd these walues fyou are not coane nec wth
the grnown o Fallaw ng arrar o you can uss 3 lows valae if
your application requairas it
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Tka tuqe feacforward gaic commard will salif-tins e
Feedioraars gain, Tha feed*orearn ga n nan Ba usad
wkaqgvear tha reference to the drive = 8 current reference ar
doveloily re e and e spesn oop i e dive s g
proporiianal-only ool Feadforsard gain stoalo ool ba
usad fthe d-ive confrins a8 proportional+ irtagra waloaity
oo,

Tka fasdformsrs gainis Lsad o sampensata far e of et
that ooouss n a proporional speed requlatar betwesn sa°
speed Aaqd artual spead. The “eecforwand gain alloes wal o
ridll oul this offsal oves the encire speed rangs o a ficed
motar load. Howavear, ovarshoo a0 aoour oo ng
irgraman-al And Rhso uie movas. Ragistar 3 is ased o dafira
the mRx mem allawak a Fal aw ng arcar. Bagistars 11, 12 ano
13, 14 ara used o limit the fravel. Tae walue chasen ska o
ba such shat o mesharn zal irtadfereqce w ll ocowr. Bagis-ars
14, 20 5ol be sa o BO%-50% ol masim.am velooiby,

Feq stars 27 throwgh 24 sno0ld be sat o soma reasonak: \
vAlus, .a., apercetage of the mazimum capabk e By the
mach ne. Tha ‘eedback arcocer sqo.ld bBe n Vlirear” made
wkile this furetan s heirg pardormed. 19 oeder fo- this
command to wosk propearly, e matos st Be able o iotate
ir bt diraccions For many seeolebans, 1T his is nol possitles,
this commard showid ra- ba useaed.

Tka recsults oba nad ‘rom the *-une ieadfarward” commard
R“A 5°0°Ad ir ‘agisfe- B.

Tka stap motiar commard is usan to stop the ax s, This
command wo-ks 0 conjunstion with the "skap action™ kit in
reqyishar 65,

profila storad noreqistars 138-2046. Tha bmea cam wi | ha
gxanltad as 5004 as tais somAaad is isseac. IFpastan cam
is gnahled n regstar 130, *he A3 s wwrits Far iha mastar
refararse pasicion -0 ba exneeded beiore entering tha can
labile. Thie azis shou d B less ban bne mas e relersnces
posifion whan this command is isseac. Tae "do cam prof et
coommand arablses the tast -hat detarminss whathar mastar
position = master refa-ance pasifior.

Tka changs ve ocite sommand is used aier "walacite cant-al®
mode in ragister 80 is set to nodify the velozity o the axis.
You car alkso usa this conmand o coanad the velooioy whiles
rmakirg A mave.
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4.36

Tka gkargs defal || setups cammard is used to lcad and
upda-a setup inicrmation, sehica irsludes ragistars 0-74, 37,
34-37, anc 83 or tha mod.ale wwhether e cortal loop is

B 1 lled or nal

The pucals LEDs cammard will lransfes the casa i regisler
7 land 20751 te the tares LECs on ke facap!a-e of he
rncdule,

Tka latzh states command will Jpdata the mcdl. e currant
stafls -egisass (74-015

Tka defing gearirg pasition command al ows vou o cafire a
persificn wia reggiztar 17, 78 Tor the gearing ars:ocda-.

Tke sat gaaring positon commard is zlse ased lo define A
posifion for tne gearing encocer. I a geariag markear pulss
was nafired ia -agis-a 2, B H12, -tar the Qear g pasition wi |
ke sat wkaa tae marker pulss is detac-ed. The status of tha
marker pulse s -eileptad nreq skar 72, B 10, fa markar
pdlseowas ra dalina, (har ke posiior is sal whean e "beal
gaariryg pasifion” commanc & agecrad. Mete thal this as)
maods is tie same as the "oa’ing gaarirg pasition” sammanc.,

Tka def ne s¥ra pasition command is used ta def ne tha syao
position in regisers 28, 30,

Register 67: Command

Feg ster 67 is used o command acions from the macula.
Tka kits in this register anc in reqgister BG are mubually
BxcUsive 8., arly ane functinn may be selected at s t me
Frovm gither ragistar, This ragistar is raad by lba mod.ales
cotir uous y Refar fo digqure 4,35,
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Lite [I5 14 12 1211 10 & EB|7 6 & 4|3 2 1 @
rqir'.ur@-"."—-—-i ra | P | el e o | — | e A
AN L8] 1
Enabic Acintve i
Change o Eed i Edik
Presitinm

Gt o T
Changa 1o Foo
sk Pration G iy
Setgeadng | RegLetraion
Eﬂ-ﬂ"!ﬂﬂ M o Fesdbad Enahle
Earin
MEﬂ-l:El"EIF'LIEJ:I PogHian on CGhange Gear AghHn
Faashark
Merkes Pulps
FRuU® 4 35 —Gomrisns Aagisie 67
3 ardioer goecing regislesjon

Bl s uaau LoEarnsEa e gspaclive regislation ciilal

ir el I e ezl e s sel, gay Lanasition of tha regisladion

ir pdl will pagse e ocerranl gegrirg or laedback pos lor

ba shorec in regiskars 84 Thraegn BY. This is Lsaiul wien
Atempding to syackonize e axis Ao gxarral avart. Ses
spclar 237 lar moqg opl uns regardiesy redis ralion. Also suo
seclar 437 lor 2 descriplar al e leedback ray slralion
seEed” ard "aearing ceoislralon sarsac” bils (HT2, bE and
(21

Tha ghargs gear ralio command is esac o alis the gear
ralic set in 25:26 whan yau ars -unning nthe gear ng macia.
IFis carmemend can al el physical molieoin e syslar.

IFay
cenrand argbles passiva borninyg. This cormmaeie coes nol
G Jse @y rnalicn. 1 only snatalss b log c sush hal sien a
feedback marker palbe s daelectan, tha valae in regisers 17,
18 is mssigrad to the avis fasdback position. Marke: pulses

een ezl ed o oregisler 20 MNols el bore aee ol ge e bode
el barn ng describac i seclion 4,35

o =el gusriry posilion on gEurioy marker galbe sominEne
B R bles pass v hiormirg Tor e gearing encodar, Cniba el
geariryy araadar marker pulsa, che vall e noegises 17, 1805
AssgrEd fo the axis gearirg pasifion. Marker palsas ara
oetellend i regisler 2. Mole el hers are alber melhods ol
harni g described noseclan 425
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4.37

Tka enah a ralat wa shangs o feedback position command
resuts i1 ke valia reg stars 17, 18 (the fommAnc postan)
being Added ta the feadback posicion. This com-mand only
caJses B crive o chanose wmhiess il "hicks" ik L doss med
ca.ase be deive o nove,

rasuits i1 ke val.a in registars 17, © 8 deammand pestard
b=ing rRdnac -0 tha gearing pos tan. This commard does no-
cAa.Jse the oive o nove. It oaly causes tha crive to change
wkaa it “thiaks" it is.

Register 72: Status

Feqg ster 72 is the status reg ster. This reqister is upda-ed
conir Jous v by the macula, =2cep: during ar auto-tuae
cperaliar. As saon s 9 auko-wne sanusncs ik ssomplelad,
updatirg w || begin, This ragister (s -aad-only. Refar fo figura
2,24, Baa 4,45 for mare infarmatar on causiag intarrupes ar
the carresponcirg sta-s.

|:.;.r".':':i;'?l’_el:l-';2r-—--rrrrr'rrrrr
i
i Cone
Aaiy
Lookied
Hriks By
Peplon -—
ProsHio <
Hame Secueaas
Complaha
Bufa Tuning
Bl Cent fedn
Lorinad Loap Endbesd
Feedback Aegizimabcon Sensed
Zeafdrg Reglsrabicn Sarmed
Econrg Mamr Semoed
Command Achnasdedqe

b= |15 1% 13 1241 19 B A 7 & 5 4|3 2 1 0

Frjure 1 35 —5la0s Regizla

Aris done slalus i cales wslhe- e progeameoeod ncliane
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has bag comipletad. |1 doas not nacsssar Iy mear taqt the
A% & s & tha commardsd pasition.

Axis ockec is set wneneve the absolute valae of the

U Nereniue beldsaan whare e gxis s ane awhens L skl be
i5 less han the value slorad in cha ie-posicion ragislar
(ragistar 10} Mae -hat the aeis does rat have fo be stoppen
a2 b in-pasition, and t may no- be ccked after a4
ireremen-A! miove,

Axis bBLEy status is the logical complement of "Axis cane.”
Th=s pasition = - ard positiog < hits work i0 con uactica wish

the *sync pos Lar™ caalained ir reaisees 29, 20 and e
"dafing svne position” commard in register G5

Tka Fama sequarca romplata bt ndicates whathar A
homiag saguaencs 1as bean sacnessfilly complated. The bt
is resgt by the maod.ale whan it receives a "home azis”
command fram registar G6.

Tha gulo Laring saguares cumplen Bl ncizaies whelaes ar
A.ke uning sequenes 5 compleds, This is the anly slatus il
that will ba upca ed darag avto--uning. Th s ki wil he sal at
the ard of an aun-turing sequarsa regardless of wwhether it
was campletac or ahorted. Tae bi- is resat by the medule
wkan it receives ar "auro hune” command.

Tha gonerol lesap arablesd Bonciaies whelasr e carto
loep fwalopityposition) is actve ¢ regulating “ha drive. Ths b1
raflacts the status of tha poabrl cop. Tha conral loop s

d sabled, Aad th s kit is resat, by any sevars faclt, 2.g.. a
d-ive fault or harcwa e ovart-avel as raparted i1 register 73
Tka cortral loop is also disahles by turairg aff B0 in reqister
B,

Tha feadback agisiratar sarsad bif is resai by the "anabie
Faedback registration” oommand o seqiste” B7. Thea kit will ke
set by the nest oocarrarea of the ‘eadbask ragistratar iapud,
a4l the ‘Bechask pos toa will be stoqad in ragisters G, 830,
Tkis kit is rat sat ualess the "feedback ragistratior erable!
B Lirragistar 67 = s5ed firs. The lasdback registracion sansacd
B F=taws high (11 unl HEa Meadack ragistratan enak 8" bit is
Feggiad.

Tka gaaring req stratior sensec bit is ress- by the "arabla
gearirg reqist-ation® command nreqister 67, The it wi | ha
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set by th e naat ocarraraa of -Ha gaarirg reg st-ation iqpat,
aad the gaarirg pasition will be skarac in rag stars 86, 87.
Tkis kit is rat 8- unless the "gearing reqgisiration enahle” hit
ir1 HOis Er GF s sa; [ esl, THe agearing ragisbralan saesad bil
shaws Figh (1 watil “he "gearing regisiratbicn anable” bil s
Fzelad.

Tka gaariag marksar sensed b is rasat by the "resr gearirg
position” commard in reqister G6. Ift1e gaa-irg markar pulsa
has hesn s8lactad in req ster 2, the bi- will be s&t by iha naxt
nocar-ence of tt8 gaariag marker pulss.

Tra pomrmzngd ackraw Bogs bit is et by ihe macols ko
irdiczate that a command n eithear registar GG or 67 was
rafogrizad by the modula. Wasn this bitis sat, you shoold
clea- the command in ragistar &6 or B7.
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4.38 Register 73: Fault

Feg ster 73 is the fau t rag istar. This register is Lpdaisd
conir uous v by the macula eacept curing ar acto-tine
cperalionr, wae il will nol ks opdalad aebil e end i e
seqUAErkH. Th s -eqiste” is read-ooly, Bealar o o e 437,

Zaa 4 449 for more inforrmation on sausirg inkarmpts ar teae

corraspordird] srrors.

i) =

ragiater 73
W=Zi2)

15 14 13 1217 Ak

P&

Systen Fauk

[+
Hard
W
i
Irnea]
i
Saltwans
Cranriraws
il
Soltwan:
Chedrael |4

WYasimun
Peedicr Ema-
Exomsdsd

Waasily E-vor
Escasdenl

Tt Fauk
Cutper Clempad
Fosyicleack Faull
Tuning Fauk

NEgal Cnrnard

Harik
L )
Chemr
TRV

-ig arg 4 50

Fauds Bapiskar

Tho cvattrave] ard crive f2u T bits car arky b so if they are
first cabled v rogistor 2.

The maxinum pagition cirar cxoocced bit is 2ot whar the

Fal oding 2rras norcg ster 80 has excocded the nax mum
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4.39

position ermor spacified (1 register 8. Maota that tkis kit can
A 50 ke s&t whean the axis is ir tae velocity mode. Zas 4.34
Far mara ivfarnation akout veloo by Tooe.

Mte oulpal clanpged Bil indicalss Pl he culpul re serce
ganaraiad by cba modu B s greger Far oregqua o the valua
ir sagisiar 31, I does ra- tura the cortal of

Tka faedback fau | kit is ea7 whean the contral leop is disablad
d.g ' A sevara fau t reflacied ir this same reg star (mate -ha-
Et7 nths reqgister & not considered a “aul- bit,. Tae
feedback fault Bt s glso set fragistes G5, bit 0 is 00, i.e., e
coerel leap s ol enabdad,

Tha il pgal commard b tis seatin responsa Foan illagal
command. Ar llegal command s an afteTat to issea mors
than one cammAnd (n ragistars BB or 67 at the sama lime,
o- pravidirg il eqal pr-amate-s fara commard, 8.q., an
accalerating rate o° zern far a mova commane. Tais B is
rese| by weilirg A zero o egisies 06 ard B7.

Tha systam fault b os sal whanave - the procassor ooss &
cold stact, & STOP ALL / CLEAR commard is isswed fon
the pragra-nmiag "erminA ., or 8 proeessor moduls fails. Ths
b tiacicates tha the comaqicatian hehween -he pracessor
maodule and the azis madale has heen broken. Whaa tais
happeans, lTedback wll ks disab ed. and the drive relararse
will he 58" o zara.

Registers 74, 75: Current Feedback
Position

Feq sters T4 75 are or ly npdatac whar -Fa Viach statas"
command nreq star B4 is isseac. Tris ansuras bat cata will
ba ponsistent wkile -k applicat on =o'hweasa iqtarrogatas ir
Tk= units are encoder courts.

reglsber T4

1 . S L L

{9-21%} Carrennl Fagdlack Poatan
= 7=

bils 15 id 13 22 41 10 B8 & 7 & & a4 A » {4

L T T T

Furs £33 Lurezn; koeshbazk Fastion Hog s5ers
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4.40 Registers 76, 77: Current Gearing
Position

Feqg sters T4, 77 cartair the current geacire position.

Fegy slars 7077 are urly updaled wher ba "lgoh slalas”
command noreg star B4 s issean, This ansuras al cala will
ba consisient while -Fe applicat on so'hwa e intarrcgatas i
Tka uni's ara enccdsar nourts. This data B wavs origirates
from the hardware gea-ing irpuets on tha g var axis,
reqarcless of the selectors mAace i1 register 65, ki 3, a4
reqister 35, hits G and 1.

bl 15 14 13 12 11 0 B B T & & 4 2 2 1 4
e —————— A b A e T T
regEkr T

{?=%}§]n —+——+—— CumrentG=adng Posbon  —————

Flguse 4.30 — Zurent Zeairg 2asiion Fagssars

4.41 Registers 78, 79: Current Velocity

of counts i1 the pediod de‘ined in RB3. Reqisters 78, 79 ara

cely updalad wehen e Vlalen sllos™ commard in resg sler GG
i5 isEued, This ensures Ba. e dalzowill by consislanl wk e
Lhes appl calion solleears i lereagabess L The unils g

B e counds,

bHs 15 4 13 12 11 10 % B 7 & 5 4 23 2 1 O
T T T T T T T 7 e

registor TH

e ——— Cu Wl —_
(2128 R

Figure A4 0= Comanl wWelos: o Fap 2208
4.42 Register 80: Following Error

Feq ster 30 cnatg ns the followirg errgr. Followi g emor is
the diffg-ence bewwesr the internally conmanded position
a1l the "purrent feadback pos tar® in RBP4, 750 Bagisa- 80 is
oaly updated wohen b "latch status" commard in reg ster 66
is issued. This ensures 1ha- e data will be consistent wkile
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the appl srfion sofhwars interrogates i-.

i 15 1413 12 110 B B 7 E 5 4 3 2 1 @

T 1 1 n ] 1 L] 1 1 L] ¥ 1 1 1 1

EE;E;]’D . Faboaling Emar

Siqura 441 = Falasw ng Ervor Megisker

4.43 Register 81: Velocity Error

Fiexy ster 87 caala ns e valogily ar-gr, Ve acily error is Hhe

d Farence bhetwasn the inarrally commardsd valoo b anc
the arsant valoity. Ragister 81 & arly updatac whan -ka
"atok strtus" cammand ia ragiser B is iss0ed. This ansu<as
Lhal e dzla wil b censis eo, while e apal sasion solimeres
irlarraga s L Gommand (BEG, b171) s ssued. The anils zre
gcodar counlsiscan.

bis 16 ¥4 1@ 12 11 0 8 £ 7 & & 4 5 2 1 0
T T T T T T T TT—T—T7

wm;gcﬁ' ek Eror

=1 3 A3 — Malaoly =o0e Hagiglar
4.44 Register 82: Digital Input Status
Fog ater B2 conta ns the digizal aput status, The valuss

reporcd I reglster 82 arc tie actual val ucs of the Inputs
witkout ‘egasd to the status of any bils cortained in coistz:
2. Bofor 10 figure 4,43,

b= 15 14 1212 11 I 3 9 T 6 5 4 8 X 1 14

re et (12
(W1 ETITHN N Al (e Rl il Al R A Al A A LA LN LI B
| Hrora LJE
141 Overiramel
(-1 Crarnaeal
Drive Fawit

e 4 L8 - Thgin Irpos Siedus Hegisker
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4.45 Register 83: Current Velocity Status

Update Period

Feqg ster 33 canta ns the cur-ant welociby statas updae
parivcd, This walua is e nomber ol scars (.26 misaes.
pariacdsh during whicn dala is accumulziac before beng
supplied to ragistars 78, Y0 whean the "laszh status" commard
is issuad in ragistar Gk, Tha dafaalt valae of RES is 1, wh h
can Ach.al 'y he asded a5 1) af © irto tae ‘agistes. Mote t1at
thiz -agistar = ot acsassed by he maodule urtil 3 "zhangs
defaul: seiups" commard is iss.ued ir RRE.

Lok Currend Velachy Stalus Update Pericd

bime 1% 14 73 %8 11 W1 8 E 7 & % 4 5 2 1 4@

- i L - L | A

Fiquae 171 = Conanl veazily S laas Usdale Faros Megisler

4.46 Registers 84, 85: Feedback

Registration Position

Fieq sters 84 BG cortair e faenhack ragistratioa positiog.
Tka va ue in ~hase <agiste s 5 3-okac §-Fe fasdhack
reqist-a‘ion gt is enabled (A7 2, b3} and the ferdback
reqist-ation iapus is activated. Tae status is aaruciated n

reqister 72, hit 8.

rsgieter B4
{:.--ﬁ g’

Bz 15 f4 1342 114 % A 7 A 5 4 F 2 1 0

—t+—+—+— Feakook Aaglemtion Poedn ————
=1 ] B5

Figue 4 <5 — Fearhadh Magishaion MeElion Regisens

4.47 Registers 86, 87: Gearing

Registration Position

Tka va ua in “hase -agistass s aokac T -Fa gaarirg
reqist-Afion iqpJb is anabled (A7 2, B3 and the Qear ng
reqist-ation iapJb is aciuated. The status is aarurciated in

FRIIGAAMARY G 4-41



registar 72, bit &,

Tkis nRiR A wWAYS ariginates frnom the harcwa-a gearing inpus
o1 the given axis, raqardiess of ke salactions made in
reqgislar B5, Lil S, oo rediser 38, bils D ane -~

B ~h 14 1312 * oW O BT R O®m o4 3 B | om
e lur 4

|:)'=21B4 —+—+—+—  Cearing Regloinaden Peaidoh ———+—
z1 b7

Figuo ddi  Goarirg Brgistation Fosior Fogishers

41.48 Registers 99-103: Software Version

Number
Mo sters 99-105 cortain the goffears wars 20 oumbor as a
string of 10 ASCH charzctors, Refor o figurs 245,
ats 15 14 13 32 11 1 B 8 7 E 5 4 3 2 1 0
rexjisier 94
[“21.‘,"] 100
2151 EE—— —_— ]
1K Softweae Yersizn Mumbar
1
—t—f— e—— ]
124

FCiguee 4 47 Sl Viesion Ragisiors

4.49 Interrupt Registers

P/ BRCAZ2A and later 2-Axis Servn mndu 25 suppn-t
hardware ine-rLps. A hardeare inerma et is vsec o rgge-
gxecLtor of aome porion of an application task. The
hardware ina<up- is leva -sensicive (Figh = fruak

Tka imarnuptis implemeated through ar applicat an -ask task
us ng tae hasdware EVERT statament. Ses the Erhanced
BASIC lanoguage insfrugtion manga for more in‘ormation or
hardware FWYENT statements anc tae Contral Block
language inst-uciion manugl for mora irformgtion oa Contrel
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Block ~asks.

Mota that two aof tae -egiste s Jsed to imalement irtar-upts,
B4 (cescriben o seclion 4330 anc 4095, are 2sed Tor belb
the ¥ and ¥ axis. To avoin any contasion, al limses Bnis
saatar of tne marnal will not “cllow 11e gane-al paten of
nakafion fcurd in the ramairdar of th & nsnuctics mancal
A wi lexpicicly refer to both -ba ¥ ard Y A% s equivalants of
the -agisie” in questoq irstead of anly the 2. 19 otbar worcs,
wka-a the ¥ equivalent is g ven expicicle, waw will not need o
Add 2048 o tha ragister nunmber g oysan Tor che X gxis o fod
the % axis aguivalant of the register numbar. Pairs of
rafistars thal parfaron ane ‘uaction, suck as enahbling
intarrupts, wil be shown separatad by 8 slash. For esampls,
reqistars 7273 refars fo all of -ka bits in registes 72 ard 73
A5 & gQroLg.

4.42.1 Registers 68/69: Interrupt Enable

Feg sters 72 ard 73 [Z-axis]and 2120 ard 2121 Y-azis! are
read anle reqisters that are used by -He 2-Axis mody e o
reapor mobar skabes anc 3o salus for the o azes on g
conir unus basis. Yoo car cioogss o arable a harcwa e
inbarrupt wasneyar any bilb n reg stars 72073 o 212002121 =
set by tha mocule. Sea sextar 4 .37 aad 4,38 far mons
information on these siatus and ‘a4l registers.

To enahle n-emn.pis, the user appl cation pragram nss sat &
B boar b b5 i regisbers BEYBR. Ihe inlarmepl aratls masking
reqyicstars, that corraspards, respesctivaly, o8 kit or s in
reqistars 7273, For exanp A, if wou want to anabkia g
hardware insa<.p- wharaver the "ax s done” hit (0] in
reqistar 72 is set by tta systam, set bi- [1in regis‘er 68 1o
gaahle tae ivequps. If wyou wanted to enahle an inerrapt
whanevar the “welos by error srcasded” bit (3 ir agistar 7¢
was =at hif the systarn, yol would =5 hit § in reqgister 69

You car sat e tple B i registers BEBA. Ary bi- ar any
comb nat oo ot bansa Bis be ng sat by the mode s in the
correspondirg reqisters (F27E will resull 0 & qArmwans
interrupt. See fures 4.48 and 4.4%5,
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= D OIn-HE—

bw M5 14 413 12 (41 10 A Al Y A & 4|3 E 1 n

tirr AR
=3 g | ™ ewe | by e | o [ eme | eve | re| re | meef oy | re

Aim
Do
Fdx
Locked
Als Buey
PosHion r=
FosHom =

Hame Scoucrice
Compkbe

Aubs Turing
Eaguenra Camplma
G Lo Erabdad
Pl d, Reajntr ARl Sl
Araing Regis i Sans
Gieearivyy Marka- Gered

i manc Ar ki e

mEE Zm

Figurer 4 46 Iikerrugl Zrakhe Basking Bogisler #6
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Bha |™Mm 14 13-.13f1 - 3 B|? B 5 4|2 T 1 O
mmﬁa- -1~ mmmmrﬂmmmlr-r-mm
I
Had
WHH
Crecr
LT
i
Hzrd
H E W
I hver
E i waeed
n E H
H E ol hwniares
T DOt
I+l
Soware
LNCHIT T NG
KRaamuT
Fr:udlan Emor
Ewcendoa
Whirialy Eriia
S ]
Drbse Falk
[ TTERRE I ]
Fandaxck Faut
Tunirg Rauk
s Crarannrel
Symbem b

Figare 4.13 = Inamap. Erable Blasking Feoisler 63

Bils in BB zan e gl in one o’ o wmays, Al bis in be
registors can Lo detined separately i caatigaration anc sct
La 1 i applical o lasks. You can alse doline arly e
reqiislers incunlig dralion ano "meskt. o variakios in
applical o0 lasks wilh BASIS slaleme s AME ar ORF.

4.49.2 Registar= 104105: Interrupt Source

Fieg elers 1047 05 wew Lhe nlerropl sourcse megislens ang
correspond L ey slers 727300 ba sdimg mar e 85 vo
resgislars GEGD. A wsar applica.ion pooaram shoalc -ead
reqgislers 104106 lo sea whick bills) wars s8. dlie an
intcrrupt ocous. Lo atbar Thae LYLMIT Bas beca sel. Tho
soanco of e inlorropl & e cofrespondierg B 0s) i rogistors
FTE For crample., looonloes e axamp s abosg in
2401, 0 LS i regiser 108 s sel, e inlar-upl was e ased
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by iha A Imwabls walosity ar-or baing saceadad (bit & in
reqistar 105 carsespaqds o hi- 5 in regis-ar 731 &sr tae
EVEMT Fa=s basn set, the user applicat aa task st weita

Lex reqgisler 1049 05, Sen iauras <50 zod 4.5

CEMDANS
bt |15 1£ %2 121 10 5 B| T A & 4|3 2 1 @
ﬁ%ﬂqm - | = || reed roe | e e | e | orew | oree | ] r | e
I
iz
DG
i
e
| Aol Busy
] 2 Prabinn e
E ¥ Kty
= N Parfkn «=
U=
g E Hamip Seusncs
T Conpheia
Aulo Turang
Sequence Comprote
Feedback Loes Enplbded
Fread g FAagisfration Jeael
Gearng Regilnaicm Sesesd
Fexaring Worker Senned
Command Agugcedulgs

4-48
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e |15 1L 13 12|11 10 &3 A7 B B #]|8 =2 1 0
moiser
Ml === |- |m|rv|re| s re e | ra] el oa] na] nee ] nw
=215
!
HAm=
uam
L]
hras]
1=
| .
1] & WM
T £ ey
Iri ol o
o Et
H E Eniltassia
T Crepstrave)
Bt
anhsam
et i)
Mixdmun
Peoabor: Eoner
Leandnd
ity oo
EnCamnie
DOrvm Fauit
Cujmr Clamped
Fastlpk Funpl
Tiriig) Fandl
Bzl Caararmund
Byl et Fiedl

Cigue 4.5

4.49.3 Register 4095; Interrupt Status and Control

Inlearnszt S Ry aber ~05%

(ISCR) Register

Mg ster 4025 is the imerrapt status ard coqtrol register 1or

both the X- nd the Y-gxia. This -agista+ = ased by Ha
modile to Al acate aad manage iaterrppis. The varighls

name assigrac to this req ateris Lasc n the FYFNT

Sralemen:.
Ot 1514 13 18 11 90 84 4 7 &€ 5 4 § £ 1 0
! ! I ! ! 1 T L T T T T T T
refgEbe - i Irdernupd Shate and Gl
T And yl P SR T S TR T S T PR T
Tigure 252 lvermpd Skale s ara Gonlrel Regisier
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4.49.4 Sample Application Task with Intarrupt

Tha Fal cw ng sarmpls gpplizaion lkRskilusiraes he uses of
inkarrupts on ke 2-8x = modu 8. Th s & not 2 completa
program, arly 3 sample i ustration us ng ar nremupt. Mok
that this saTala assumes tha- the raw feadback from tae
pdlse generator is 1000 counts pe- revalutian,

A LTHGRl FRRIEE S0ANE
200D LTHGEL CORR AN
2000 CAEL D15 TAHCE
L B B e ]

L B B T e

o IHT AR 5 4 SIn Al 2o r el souns

0 IHT FH&A = N Lo enakon redsices and e
3220 RER ads 7 o AleTLRE s T s

0 HISMT 555 & wn T PG Wl uwm
Eahh Lok e o pedaiincantiac na

L

05 FYEHT RAMF HES Fw=HT, KTF==SLET ETATIHE IRLES, &
TEFMAI™ 1EAR =R

el Iz 522 oo weds e war akke ramas G5 w i

RS [ R CTH T B RN (TR TR S ]

A0 FMTOTEA BRI A AR ] R Ak prating e i Thec b

At A B T Ay

LS w4 L

00 BRIVFAFTHFE TH

5D B OIHEES M CH o abkes A4 fan - Insr,
AR Voaanrbaen! 05, v D ogza
AT (TN FERTTTR TN E BT T
Eab Il a0 B i s seedion)
ekl | 3o an

AE0 HAlNGE RO

Fa50 Al TER

0 WDAIM TR

00 FGa ke SR

i BROTRPS 75

A MAd PO SFF&, 20 daed s A A rn e
31E0 AL YFL FRRE. 40EN 1 pwrlrion ol W Sx A
1< IH T =RANGES: 10

150 LEARN NATIOLD

&0 Ma WA TER 1% P R R T | R
AP SOHET A

3150 H O COHETE -

AT FOREK HWERT  RCENDD R P e o W o

A Ga=AR LW R 2000 QLI R o o e

a3 1 hy= ST

A0 COVKEAMD =R CFNOH S ONELR 13000 w2 wi gk Jals A1 aclipu

At KMSTEAEN O

a5 GFLAY A0 T CKR

ACIT 0 METERW T4 bl me e kgl rass mase

acls L amd pes ke 100

A% FORE SCAL NI AN SIETANCFE AR A0 AD0F 500

=T ke e

<110 KO PGRL SNEL Rhal ING' 3 E7aN5=

I8N CRD VS BETVFTRE SCALNSG R

IET CRD &I CANFL A FTAK SCALNE AT SR
S0 QMO RRES . GNT /500

SO50 DO AMG- _ - WIOELR 5010
155
=D B oo e el I aslannes

A0 IHT FHA-XT _ i 93904

%7 WA 0N Hw Fy=RT

SO0 IF X AXIS RTHFRR THRH IMT &30 % 0 1NT Fda =1 .0
110 OFS At -1l

2130 IF (T PR ¥l 03 THEH 2070 408D

A% EITOANT

1400

150 T8 dwg ding s b saacoan ] 4 b

153040 IMT FHA ¥ CINT FHA XD~ AG03000H
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4.50

15044 Lo 1M G IKT Sh& o witn AnninH
15000 I avde cwnsias Foin K-8 ol wgiies 79

15050 CHDASSE TR AN Slocads eann BN RIRLGHNE= Do 5% e,
1575 P e & A Caarars
15 | epkeia antas £ ads

15040 Al Ol o' EY=R
= ally i, lln ETETITRR T S T TIN K N RS
wach rrena raerned;, Do v iy
a anaaad, sme el s chnckod noann
19 nie T

IF & OHD Gk TH=NINT &RE & - O- 0N EN& £ 00 Okses O
waiing ol e occwnne v L eis sinees hiat e
LT TTHE e RS R | TR o RTTETTS PORET S S
acky i anpiaicg ckes s alvesd oo

=R Rduwe Mol esct onsrLpla o 54 or otk Xoa0d
IF{IMT FRE& Elem 0 THEH 0T 15040
e 1AEN waan b oo nleene o en e weis

RFTIIRH

Cam Registers

Tka fal ow ng sac-ions dascr he Ao to implement t1e cam
praiila registars, Tvin bypes of 2am tahlas are available,
posifion-kased, and fime-based. The valuas in the zam takle
AH signad reoers. Thesa vl ues reprasene gilbar be
ralatva charge n pasivion ‘or soocsssive nrarvals of fime in
the fma-basad grm, or the positica of the aais wth respest
Fa B mAsEr refarmnca position in raQis-ars 726,127 f-ka
position-based At s salested. Cam type is selectad in
reqistar 130, Bt 8. Tha numbe- of pasitions actually storen in
Bath Hhes tirme-based sam ane the pos Lar -based cam latls is
dafirad n reg shar 138,

Tirmi Carn

Tka lima-based cam table can be s-orac aickar as by-es or
worns (16 bit registars]. Byta vaines may rarpe fam -128 -0
127 i1 eqcnder gaunts and ara packed hiva per ragister. The
lovweer nLmbarec byta is sto-ed as the least s grifican & bits
cl the reqisler. Thara 3-8 4 maximo ool 3830 byte valeas ir
the tab a. Mot tnat if yro usea the byla Farmat, yoo eannol
condigura the walues ivtae cam table noa corfiquratar task
o+ in “Fa F-ogramming Execut wa wariahla nafigurator
applicat o, You must use BASIC [DWRITE state mants o
wrta the wal.es -o ka2 cam tak e withic you- appl cation
prooaram

Worn waluas may rangd ‘rom -327TEE o A2TET i1 ancooder
courts. Thara ara A magimnumof "% Hywad valnas in ke
tablg. Tha walues in the fable rapresart -he dis-ance o move
in tne selectad amount of fime.
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In arder to selact tas valus ‘ormat chytas ar worcs), wou nead
tz ceasider tae number of paints that are reg.iad o
reprasen: the arofile ard the la-gest vale that will be
requiran. Ir geaesd, g prol lecar be descibas nore
gezaralaly wil more poors. The [@yest walea thal can ba
storacd n the tabla wasa brne cam iz selacted can ba

cAleu afed us ng e folowing eqeation:

largest valua = spaed * eqcoder * fime 007240

wkasa: spaed — max. axis velacite ir erg. unicssac
eqcnder - enconer couabs’srg. unis
lirne = tha vl ue inragistar 1249

If the absclute val.ue of tha above oA culation exoseds 127,
Yol must cnooss the warn format.

Pogitivain Cam

Feqg ster 38, hits 0 and 7 cafira what the axis will follow far
the purpases o position-hasad oan. Registar 125 =8 acts
the master ax s postion ircremeat, e, the amalnt of frawvsl
the miaslar moves o incremeani o e neet positar o the
labile, "h.as resulting noal paoints be ng e sames distfancs
apark. Pos bam sam values must ba in dobls pracisiar
intagar ‘ormat 32 hit waues). Mote that there ars 356 -oial
points possible. For fha X ax s, register 204, 2045 is it e last
possible paiatin tie cam tak 8. Far -he Y azxis, reqister 4082,
20003 is The amsl possitles pontin e ceam lable,

Linear Mode: When the maser ax & and the axis uadar
contral are eoafigurac for liasar moda e sagista- 0, e
position cam apeAtes n | near Taca. 11 this maca, e fisst
point nthe fak e skalle aRwe A valua of [
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Whien the master Ax 5 maves past ‘ta mastar rafe-ance
position, the followiag axis savas its owen ousrent position as
the base pasition. IHter acds the position froon e cam
labales lox Iba bk posilian [ arive al e absolols posilion a.
which if shawld be, us ng iraarickErpolacion baiwsar points,

I
nkwAng
Aria
|
|
| i
/ maser
master aus
rekEmnnh
pasitizn

Baotary Modke with Enddpaints Equal: W Ihe misslor axis
a1d e axis urder coqtrol ars configurac fior rotary macs in
register O, bus the ratary postan cam endpaints Bir regizer
130 12 sct to O, the position cam will actaally aporate 0l noar
fade, | he: beainni g and end ng poents of the tak o must b
coual @ind al pes Lores in che lable mos: e positive and less
Lhan hex prewind corslanl, Sl e rnasie saschos D

e nc o, e folowing ax s will ropaat ho cam motion.
Tho mation 2° e axis uacar coniral must be complotod
Lazrorz the master axis reackes the urwIied st F e
maskar fels reng e feverse, the positar cam Wi Fwork
backweics bredah the lable: The cam will conliquae Lo
el ber e il e mieslor ax s backs op bebird e oesler
refararas pasiion.

fallbwng masheT reterenca poetion
=]
| m
*——  urvaing _’I
| =
miaska
Rotary Mode with Endpalnt Equal Mg
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Cnoe Cnly Rotary Mode: Whean -Fa mastar azis and -Fa
RX & urder poatrol are fonfigured ‘or rotare mods in regiskar
0, the rotary pasition cam aacpoints Rib a register 130 5 sat
le 1. zndd herur nods bil s sa W 0, D posilic: aaem il
cperdls in cha rolary moda oooe on oy, i nis mede, he
baginnirg and anding poines of the fabla do nol neadd o he
giqual. &ftar bhe zam iz anabkad and -ha mastar axis mowas
past tha masa- reference position, the cam is axecuted
oace. To erable the oA to r.n again, the "o cam gratie”
cermrand musl e issusd agaie. Whasn re-anabling be cam,
you musl ensars thal che masler gxis is bebhing Ibe mastar
rafararae psicion.

Following 4
nxks

Tbar "” ==
alarance postion axim

Onos Omly Rotary Mode

Cantinuous Rotary Maode: When the mager axs and the
ax & urder coqtrol are confiqured “or rotary mode in register
(1, the retary position cam eagpeints Bit 1 regater 150 5 zat
to 1, and the rur node bit inreg ster 130 s 52710 1, the
position cam wil aperate in continagas rotary modsz. In this
miade, 1he begirning and 2nd ng peints of tha tabls coros
nocd to b oqual, After the cam iz cnaboc and the master
A% & movas past te maste reference position, the cam is
execlted once. Then, wharever tig master unwinds, the
fol nwing Axis will execute te Cam Aga n from its curet
position. If e master axis runs inoreverse, te posiior cam
willwears Backeaares through the table. The cam will coqtirue
to cxocute owen if the mastor ax s backs Jp bhohind the
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mashar ra‘ereqne pos fiar.

foleiwiryg
Al |
|
I T TH:
kT S
n=he
refaranina postion ]
Continuaies Redary Mods

Eack poirLir e prasilion carm able sonsisls of oo byles
[cdoubkle precision inkgars:. Thed @ a maz mem ol 356
posifions 0 the tabka i° posicion cam is splacied,

4.50.1 Ragister 125: Master Axis Position Incremant

Feqy sler 125 5 used la skora the masler q4x s posilicn
inzramean- fin aourts) for the pasifion cam. This «alae saleds
the numbar of cownts tie mas e adis maves io necameant o
Ll sl peosilion io e posilion caon lak e, Hhis walue cannol
be & ruoalive number Ths va we muos. nel eseead 32767, Al
poinils o lhe lak e e he saoe dislance dpar.

raciptar 125
=173

bim IS5 M43 1% 11 19 % & ¥ 6 5 4 3 2 1 0
LI O PR |

Petereler Amin Puaiiin Inaemer ]

1 i i i M L L L L L L 1

Flgpdra 4,53 = Masler i s Posilion ncrement Reakstler

4.50.2 Registars 126, 127: Master Reference Paosition

Fig £leis 126 and 127 are Jsed b stare the mastor axs
posilion e e pos Lae cam. Th s deoble precision inleogr
selecls e posilivn lar e mzsbar al whicts B cannn wi |
grtdlle inesarnisnl of be lal vy asis. Baloow he posilion
carn <an e crablod, the masier a2 mus, boe beh ne the
maskar Fercie ol pos Bar, o rotady misde:, e mestor
relorersn pogsidion mast b ess than e ooes nc init o e
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cRm will navar ba startan. Tha valua is in counts.

bim 14 14 14 12 11 10 9 B 7 E § 4 A 2 1 0
1 1 r I L] T T T T T T T T T T
regester 124

[:,-.2—,%:' pas—t—1 1 Rig=tar Raleedcs Postion
> |

sigurs £ Rasher Acforezs Pocion
4.50.2 Reglster 128: Number of Palnts In Cam Table

Bogster 122 2 used to sclzei the awmbor cfpo nisin hz
cam tab ¢ that are filled-in. This aumbor ropreserts bytos or
weres far a time camn profile or couble procision integers for a
position cam table. TFis regisier is reac by the modu
whkaacver the “co cam profile” bt is s2t1ir <ogistc - GE
Atompts oomacify ragistcr © 25 while the axis is moving wil
Bz igaorcd By olz medale, Sco Fguare £.55,

4.50.4 Reglster 129; Time Belween Polnts In Cam
Table

Mg ater 12% defaes 2 time bebwzen paints in Iz can
table. The wnitis scans. The tmc can bz cakculatcd witk t2
fal oweing 2ouation

Timez - cam evels time
nJambe+ 27 prafile poirts 71 te cam table = 00735

Tk timz must bz groatar thar or cqual 1001, Sce figuse 255,
4.50.5 Reglster 130: Cam Mode

Rogator 130 2 uscd 12 sclzet sctup infarnation about Lotk
time ard position e cams ard [ cnab 2 the pesition cam.
If postar camis selectad, aqly bits S ard 7 are used. 32
fig.rz £.55

Thz cata fermat bit def nes e data nthe cat profile takie
az cither byvtos or wards,

If the table dirgctica bitis sot ta farard, Tha cam mowas fron
tho loswass regizier o132 t2 tha highas: dofined rogistor
(=—20448] 11 sequerce. I i is sel to roverss, the cam well
mowe ‘rom the highas: defined registar £ <—2048] 012

-5 A Asa Sanda Mok BT GTCA32E



loweest rag star (7 32) i1 saquansa. Bs & gensral iile, the
table saculd ke aocessad forward unless it 5 aecassary o
exactly rewarsa a mation. [n this casa, the revarse diractior
wion e spenivied g ong w la ragalive niaion dirsclion.

IT e o b is sat o0, he cam gredila is saxeo bk
chce accosd ng to tae sel ngs of fne alhar 2am mode bics,
Tka lnopback registar (131005 rab used. "0 moda” is sat
ta 1, -hs time cam profila will be axenuted conticuons v
accarding -0 -he satings of iha other cam mods b=, &t tha
g of 3 time cam cyele, the macule will ratu-n -o -he paint
dalirad n lhe loopback Baisie 1315 The posdion sam
doss not usa registar 131, Sea <460 “or mara inkarmation.

If the mi-ror imans btis set, the mode e wll stat wits s
data in registar 32 ard automatica |y raverse o rectar whan
the as- pointin *he fakls is -eachac and cart nue Back 10 the
bEaginning. f "coaticaous mode" wias selacted thi- G, the
riicrer wil Be belwaesn the 35 painl in the e anc e
Inepkack poirt. IFiba cam is anly axseculed onocea, tha misror
will be fram -ta last pain in ke table o regis-ar "32. Ths
Featura A lowes symmet-ical profiles (like sine And cosinat to
ba defined with oale Fali of tha data pairts.

Tra rotion d rectior bit derarmires t1e o rectar that the axis
will miawves wehen the cam profila is asecyed. I e cirschicn is
posifive. 'ba axis will mowve n the sama d rechar as e sar
cf the zam profils pe nis, P e divaciion is ragative, 1t agis
will move ir it e cppasite di-action as tha sigr of tta cam
praiila points.

Tk= rotary pos tinn cam end aoirt bit is ased b se 20° the
cam fak: v baginningfendirg points Toba molary modd is
salacted. The dafaull {1 means -Fa baginniryg anc ardirg
points must ba agqual. Saling the bic o 1 maans the ard
points mAy or mAay oot ba aql.al. Sas 4.50 for mors
irformation.

Tk= cam tyae bit is used -0 selest either the position ar ima
cam. IF pos Lan cam is salectad (B HE=11han oaly B 1s 3 and
7 of ke ramaziring bits in 1ne registar apaly.
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bike 1B la 131211 1 &% B T & B 4 31 2 1 0o
L L]

T 1 T T ] Ll L L] T L) T L L]
rayitur fumbar of Prodle Pares In Sam Tabie
IE L l 1 i | L L 1 L i L 1 1 1 L i
1] ] ] 1 ] ] 1 I - T T T T T L
1283 Time (scars| Babween Paims n Cam Tabie
12| === 1= = =] | re|ree| ma| —|rw| T —| P
=217 ' |
2177 Ceh
217F
Ltz
Format
0 - bytes
T T
Cam Type Ttk
iz Diraeil
- = praibn i
0 = farward
1 = sSren
A:n Mode
0 = orea iy
Flaity Paalicd { = o
L End Perrrs B2l
0 = g Miror Imapge
1 = 1o gl =l
I =on
Milizn Dersctian
0 = polibn
1 = negatwe

=lgurs .53 —cam Prafle Faglsbas
4 50 6 Ragister 131: Loop Back Point in Cam Table

Feq ster 131 contairs ke loop back point in the sime cRm
prudite, This ey isler s oel cgoe when posilion can s
selecled. The bop back poinl = be peoile poinl o which ba
w5 vl reslarn aller regcaing the ard of le ce ingd proliles. [
Lhiz -agislar & ke youe mosl eose s bat boly Lhe sal e o
ther lasl poinl oo The camm prof e kble aad the value for The
loepkack poirl arse with n the acoeldans capabilite of -he
seewn drives, o prolile poinds Bebsoan by lies poodiie poicl
g he loop Back poinl aoe esocalod anly gres ever o lha
celie ous mede, This allomes Lesa in Lal peolia poirls o e
usal lo avuesale e des o ard cal ol e prol e, The
loepkack register is nol ased © e cam proh e s seesoeted
ol onoe. Mata shat tha Sirst point in ba cam izt is poinl
zero 1], Refar fa figura 4.56.
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bite 18 4 33 1211 W0 B & ¥ 6 B 4 32 2 1 0
]

T T T T T T T T T T T L] T T

Lot d Laeg Bk Print in Cam Tabe

Foare A3 = GEr Lo Back Heqeisr

4.50.7 Cam Data Regi=zters

Cam data is starec nreg stors 132 2046 of the X ax s
el i regislens 27 BO4084 for the ¥ ax s 1Bo romiber al
uzals ¢ poiats withia this rog istor rarge deponcs apar
whathar you Pave solostod e cam ar pasitior cam via
registar 130 bit 8,

Nime cam cama g stored ¢ tie as single preclisior nizgers
(16 bitg, Lo, one oglalod or 9 byics (8 bts). 112 kaigos:
fambes of pairls thal can be delineo lae a tme camis 191501
storod as negisters, ard 3820 if stored as byios, Soc figuc
a7 ‘00 the Cirst aad last possib o points tas can be def ned
far @ tine cam.

Fasltior cam casa ls siered as coulde procs on integers (52
L b=, i, bwo registors), with the oven number register Loing
Lhz oz arder 16 Lits. The larocsl number ol points el San
b2 defined for a position cam is 2568, Seo figune 4 58 far 1he
firatand lag: poss ble po nis tatcar bo defined far a pesition
cam,

["er both the ime anc pesitien cam medcs, Jhe ot aumber
af poirts that s cofirec mus, be spect o i1 regisios - 28 tor
Lhie e arsd inregisicn 21 76 lar the Y acdis, [he valdos
thi tab o must be athc proper farmal. Soc soction £.50 anc
£.als for more nfermation.
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Pairis21 A2ibytos)
Poiri #4 [ragivar)

bes 1o 14 13 12 11 40 % B 7 & 5 4 3 # 1 0

rapgiaiAr 153 ' 1
1¥
{-.r:zwﬂ] :
s

Points #3820 & 3820 [bytes)
PoInE 4 |1 5 {rgbar)

Fizurer d ¢ Tima Gem Cale Angisles

Lita 12 14 45 12 11 19 & &5 « B 5 44 4 @2 7 U
resglaber 132

133
e | y
T

B4 ]

anas ' \
Pyl & s

Fr e 438 — =2slliezn Car Data Reqisiss
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5.1

5.2

APPLYING THE MODULE

Required System Information

Bewra altbarmpl ng o nse Mis modale yae ol rasd o krow
the following in‘ormat ar gkt vous axistirg bardwars:

1. Matar/D-ive Ragulata-
- Mazimum valooity
- Cuqren ar spesan eou ation e the crive, 7 e drive 5
A spaed requ ator, does i- use & progorionsl - inkaga
fantrol?
- Mazimum vellage for ‘Ll sod e relarsraes o che drive
2. Encodens!
- Mode {stapidiracrion, stapper motar, 2 quad, ar 4
Auad]
- Pllsess e
- Wraikar markar pu sa wi he Jsed far [oming
3. Eyelam
- Meczhanizal gaar- n iinokes ef -ravalfancodsr
revalubicn
- Whkaihar | mit swiichas wil ke Jsed faor homa,
awarrave , anc drva faal. F sa winat is sensea af limit
swilubas (no-mally cpanar oased) ?
- I using gearing, waat s the gear -atio betweaq -ba heo
2357
Tuning

Ba‘nre attempt ng to use tae 2 Sais maduls in you-

applicat oq, wou showu d fre: fune th2 drive. This pan sither be
dorte manuaglly e with the auba-hun ng grocede res 5appl 8o
oA the application sk that came w ka your BaSoe e

APPLYING THE (AILLE -1



softmars.
521 Aulte-Tuning

Tka auto-tar ing procedi.re on the applicet ar disk shaowld
wiork satisfactar ly i the ‘ollowirg conoilions appl:

1. Trkae feednachk encoder is connected o -ha motor ska.

2. ¥ou hawva a servn drva with ‘aasonahle perormancs
charac-arichios.

3. Yo hava a mackanicsl systam that car nove in bott
d rest ans.

&, Tka motaris sble to nun at or neas max muem wa acity far
A number of ravn whions dfor e pu.poses of avto-Lne
dyaamins Anc feadfarward gain).

5.2.2 Manual Tuning

IF aure-tar ing deas not vis d safisfackory parcrmancs o yolr
systa T deas nol permit Ao iuniag wou wll nead ta bone
your svsten maaual v Tag five gair pa-amears mi.st ba
adjustac n the fal awiag ordar:

1. Deadband Compersation (set -0 2amm)
2. Welocty GGain

3. Proportioaa Gair

. Inteqgral Gain

0. Feacfanvard Gain

In gerneral, eack parameter & turac by starcing wtaa small
vidlue., evd valing [he -espoase of IBe systam, &nod e
inzreasing he valus until the desired resparse is aohaved.
Cnes a gain has bear faned, it show d ba left gt its foned
vAlue Aand -ha nesl gain should be anjused,

Use the frlowing skaps fo tine te axis maraally, When
adjustbng gairs, douk e or halee tt e prev ous valuae,
whichaver is apprapriala, uatil you gre close o e casirao
gain. Taan uss smallar incramants fo saach ke precies

L
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VA Ua.

BELIAMNCE STROMGLY RECOMMEMDS THE USE OF AN
EXTERNAL, HAROWIRED EMERGEMNCY 5TOPF CIRCUIT THAT
WILL DISABLE THE SYSTEM IM CASE OF IMPROPER
CPERATION. UNCONTROLLED MACHINE OPERATION MAY
BESULT IF THIS PROCEDURE 15 MOT FOLLOWED. FAILURE
TGO OBSERVE THIS PEECAUTION COULD RESULT IM BODILY

IMJURY.

WA RMIMG

ra

Initalize the azis using sithe - the Resaurce apalieation
snfiware {582 step 16 in saction 530 o by fol owing the
example n 4.3.3. Sat the gaias ta the following inisial
WA LIS,

Propostioaa Gair 0
Iniegral Gain =1
Waloe: by Gain = 25"
Feacforward Gain =1

‘If -Fa sa~wa is expect ng A va acite refararce, sa-ta O
nsteRc.

Zas the following emor aac velosiby erar -0 arge valies
that weill ensure sala oparatar of e mackina wittaul
n.isanca fa lts, anc tien snabla feedback (reaistar G5,
B0

If the s8-vo is expecting 7 velocty raferarae, the
snfiware waloni-y loop in the maode is disabled and t1e
velos ty gain does nat rasd ka Ba tuned. You can skip
staps tarea znd four f the servnis expaching B velociby
refararaa.

If the s8-~vo is expecting 2 curment refararca, yau will
naed to put the crive i1 the valopity modes (-agistar B4, bi-
0% wita walogity 1o set approgimatsly half of the mazimum
spaed that you- appl safion will run at.

If tha deive irps cu- with 3 followiag ermar § ncistad in
reqistar 73, hits d or &5, e iditial val e of the
propational grinis too low. Double it anc repeat the s7an
until the drive rurs cortinogosly.

APELVINGS THE (A E &-3



=]

Mext, adjust tha welocity Qa n. Confirue to increasa -ha
gain ard chsarve tha motar shaf. ldeally, tta skaft
should regulae wita vaqy itba raisa o w bration. When
the shai- begins o vibrate, sacuce tha gain kil the shat
bacnmes ralative y aiiat.

FiL.n tha driva i1 tie valocity mode at half of ‘op spasd.
Tha ve ooty ermor skadld be raary zern firdicated in
reqistar 871, Siop the driva, Whean tha driva is stapped, it
shrould steg smoalb by ard dleanly.

Acdjust e inal value of “he proparlaral gan, Soatins
lo inc-rase the oa nard absesva 1ne mabar skail, [deal vy
The waaf should ragulala wilh vary | Hia noise ar
vibiralar. Whean ba shall begirs fo vibqaoe, racaoe be
gain ank | ne s9ai becomes ralatvaly qu gl

Fi-n the drive i1 e valosily mode &l hall ol iop spesd.,
Tha ve ooty arror skacld ba ready zaro firdicatad in
registar 371, Siop the driva, Whean tha driva is stappsd, it
shauld step smoatt iy ard cleanly.

Start wick an iqregral gair of "0 ard chserve tta motar’s
resparss as wol sthempl to nake small ingrementa
moves. The integ-al ga n will anahle the shat to hols 8
rest pos toa wich zero emar. A gain that is -ao la5e wil
cause nstahi ity

If wou are usird & s8nvn drive -kar axpects a valoqiby
refararsa anc tconfairs an ateqgratar it ics A velos fy
loap, the feedforward gain should be set 8- zara.

For all other orives, s-art wwith 8 ga n of zero and n.n the
Aax & at ar near its maxim.am ve acity. Bead tae iolliwirg
geror firdicated in register 805 Inc-aase thaoaa noank | e
Fol awing arre- a5 small A3 pessibla wichowt gaing
naga-ive.

Za- the followirg emor aan walogity erar 1o -sasoqahble
vAluss for wour apal =ation.
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5.3 Initialization

Tka fal ow ng azampla il ustratas the software rmoui-ad o

imitialize ona axis. The vasiakas refarenss the corfiguratian

dala i= Appardis H.

1020
1o
1020
020
=00
c0z0
2030
200
c0s0
)
=070
c0an
2030
=120
p
120
=130
=10
2150
£1zZ0
=170
2130
=1z0
10007
&4 397
=403
593
23000

£aols
£35073
b
can2d
20003

Poailislica As iz Parammales
1

EXCODEN SETUR a7 AH Aoiary sulaniy neverssd,

A YE SETUF%%=02ZH dFolaily 1evarsas surar ral
SWITCHES =01 D darker puge, e negakive
P AlM===1E7L0 W esilizn Gan

ICAIMNG=1ETE dlegral Can

WOAIM =110 lecily Tiain

FGA aE253 W Feeslorsand Can

CECON Pi:=Z7 U deachan: Sompensal o
EAK FILL ETNGt=iCIs ARz oboeing 2o

AR YEL ZhT%=E R AR ML welasily e

I TC_ERSMCE:<10 do peaeilizn lokarsa

GEAR RAT Ol=16777E12 P E TR ]

A YO _TE%e"9E4 e i v rafemace vilos
P CONET %= VRzgilive ingdisg on carslard
ko COMET -1 dNegE e [ear calion siaslanl
FCEE. L %Ik C =i fOC Wi Fabbk arie s = 1 r2uo alica
GEAR UNWINDN=A0Z0 SZEEANg v s = 1 esallizn
K OLES -l

G E3etal2i0R 308 JE E5000 Change delaw | sewps
1

1

!

VESD Ui 2owiia Conmans 1L mosuk

1

CELAY &T 245 F NOT (SMD &2HE G ILLESAL Ck DR
THEM GIZTC 28020

Fall _T&%- ILLEDAL Chd Zia

C JE3%tal W ZMOET i

DELAY & T 245 +F 2D A<z THEM 20T ZE2- 5
FETURN

EHC
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5.4

Homing

Tka fal ow ng is 8 sATple rowsing -k wil aome tha axis. §
the ea-up parametars cafined ir sestion 0.3 are used, the
dx s will lirsl miove o Lhe di-acion of cecaasirg snoodar
counts negalivel towards IEa Famea limil switch, &ler the
hiearne | mit sweikizh has basn fipped, the azis wil than mose 30
slow spaed ir e oppasite d ractior vt it raachas the
marker pulse. This sRTA mting will cormscty performoa [ of
the o-har Fama sequarses based on the carfgurat on data
irragisier 2.

[l ]
oz
205
[ia
[ 1
£
b
NS
fdy e ]
G
jray kel
50
raicl
Pl
550
[yl
raiel
550
raia )
G100
5111l
f1.20
G150

For ) Seas o

=K AETALNG Fliia 1R PR Wl kel A Bl o T
=5 S0 aochan n oralies T L]
e web ozl il wkginna e Lnis
ACCF wranraling £ c nRg reet ng il
—ELL fabsh.a

HOHF AFDL RPSOCCFTRE S04 NG RAGF IR e
SrEEl FORIE SOEFTER SCALES a0 s Hor
WwHA | CRELRe O FRRE SCAIMT ARG5S AFus D vann swliv 3ty
EOT 6T0F L ENES RRal IHGT TRERES WA il e

e e S | o nm Aol

' CINF S W ONFS -5 AMD IFFH R TR HEH
FELAYADTIR

fer RS WODESHR OS5 =rakk: vk cas

B O e A ] 1o R AHF SO AN
= =LLIT:3 THREH RFETIIRH

LAY I0TESRA W= MY A0HME CGOMELSTER: TH=H GO0 E 00
FELAY TIRESR

SANTR IRAINTA= AN DAT=- < = N
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5.5 Moving

Tka fal ow ng azampla il ustratas the software rmoui-ed o

mova “he Ax 5. The move cou d B2 8 ther ar noramantal o
dbrse uls nove daepasnding on Lhe slam of regislar G5, bil 5

a0
i
SEE
LS
SR
LS
FEh6
LEiER
E0E

1
| o Soquzrec
1

| FCEl S120 NG = crpzedar courrsargincerieg uri

| FCRE_F25 = poliae Oy angires v orilgl

[ L] = vreizoiv finargircering vrils;

1 LiZTF — axmlaalinn ir egirkReirg mis)
'DIICL = vhzzc eraliar ¢ nerginceriog vrils]
PRGLY 2 = TBaTAEA e

|

CRIN_FLRI_ERE P SRREE_S0Al MG

CRID YEL =SPL FOBIS GrssCIkGeEL, sl

CRAN_LCTI_000 S CSRM_STALIREE O55E5E

ChID DECI=DECEL=CEE AZALINE" KRR AL

RGeS 1 oS S FE000 M F FAULTE THEN RETANR

A =k

MR oo i RESYS Coraba G a lawll ssrs

A=

CS_ 8% 50 TIGAS HIF B E_SUSYE THEY Q0T B
AL Tz CALTS % AL AT fanni

A=TLEH
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5.6 Electronic Gearing

Tka fal ow ng axampla il ustrates the software recassary ta
LUSE2 8 antmon & gear ag. Three examples are provided, ane
gah lor lurnirgg ba geddirg mcds ar, iy o e aear
ralic wmila the dova is gclive, ard turming Ha gaedrirg mods

cif.

T

Hike: | Tum an graring meds

Fahd

HE I o B¢ =] LN | e = femdnacs cnzadsr counts Erpiresing urk
e 7 FEFF_Z0A kG - geaiag erardar ooy naagitaer rg unk
figwy  GEAR = pearaia

dets  [GESD_DIG_SodEsr - eaT i Dy

G5

A0 GEAN_AATIONFOER_SCALNGHGEANTER 208 _INC- '65535. 556
sl WCDES S='{ODES ™ AXDaAL

R0 IR ROT-SEAR_DIA_SekIEE THAFR WONESS . RDOES S TR Q104
0o KCDLES%="{OCCS: DN 2

A0 FETLISK

fling

TEOG

dikd | Larpe gaar mie srhic dhies iz ocdes

i

i L FEBRK 2CALIRG = foodoac+ cnsadsr saunsorpiresing unt
FEET ' REF_STALIMG - iy et L LR e o
i TGEAR = oatraia

TEOD

i GEAR RATIO=FDBK SCa (NG G2 RFEF S0ALIMG) intat, 2hE,
TS CWDETR_S WGCELR FR000
A FEIUSR

eIy
e

TAGE T Al QRS MGA

il

RO WORFES_ WONFES AR JARH
ki FETURK
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57 Velocity

Tka fal ow ng azampla il ustrates the soffware recassary ta
use ke axis in the veloziby mads. Three Biamplas are
prowicded, oo s for emong ealosily an, charyg ng e
veloo by winile Ie drive is acive, ard Lirnirgg eeloo by off,

g0
B
TEG
rid
TE0S
Vil
TEET
Jite
TEE
LT}
IS
04y
BG
0o
BRE0
0o
BIED
W
270
L
LAkey
g
it
03y
BELT
n2uy
BEGG
HAin
RIS
a0
25
iy
45T
0
Rt
HLALT]
BECS

Turr onve poily mece

TCLK ZSALIKG = crpder codansengincerivey vril
=R = uEEg e TP arginesing urils;
SLGEL = aeclzratian (ir crg Aezirg Janes)
IFZFI — caE e aliae oo arginge vy urila
FALILT & =3 shanas
KCDES="4JCES ™ aND 2AFH

F SPC 9, THEM JODES %-kCRESDS: O 01 OH 57 D--G0C
FE'Y

FES Izzum YELDCITY tonnrmdned (¢ £six

FCY

A _wFLLLEPG FORE_SCALIMT “BS 336

CME ACC =ADCD TO54 SOAC MG DEESES

CAR_TFD _CFGF CFOS«_BIL6 NS AEETa
KGDESS~WOLES™ DR 4

Fal ! ToE_ Sall TS AR IET=R o

FETLUSk

Carge weleliy wlib drive iz ik

SCEK_S0ALIMG < arGdin Soue & Ergr-aniers uni.
EPD = vzl % ( moorgincering vrils]

IF HPL <0 D HER SPO- HHFL

CAR_wF| LEPC'FCRE_SCAL NGBS 336
| MRS ] HE [ M | =Rl U
FFTLIRh

Tum o vokdly inpde

K CDES ="y JCES™ AND JBEH
FETLIGR
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5.8

Cam Mode

Tka fal awing axanpa illusratas the soffviara necessare o

usa ke azis in the can mode. Thka example satmecam. |-
il w5 ralas o Lo ealcalzla cam paramelsrs and ba valaes in
the carm lable ise 1A sa shows how fo 5@l cam eaesion.

b
I Hod
q2ahd
Mt

LER ]

BaLT
L

LELSE)
A00n
HIR
2270
H
2
E AR
AZET
B
FELD
UL
0
9 L]
a3
Had
JIE0
H e
Jd
g
LG
BRI
500
3uirn
a0

H TR

11

LameLse G2 Sarneses

FLBE 208G = onoodar coLm S ginesring urils

Car YV IZLE _TIME —JUEGIN gRENEED 0 g Famglale
Cr cyss

aro = 1RSI EEal S angires g weils]

K SPD = R 553250 Coreaces paurbemr
Line jrls vah

IF CARLSVTL T TIME i oo aidoe THEH STE TN EL] SonTo 207
STEP TRES~LAR GYL_E TRIE T 1500 25— d48

TOTA _PTE% a0 T F_TIMFGETRR _TIRNES Q00 #31- 755
IF TGTAL FTS% -~ 1215 THEN TOTAL PTE== 141k

b G _SPNoSFI LSRR _R5E] MG STRP_TIMFE. 150195

FETUSk

Cakilax Sar Hrziike Paine

ADORZEE =WARPTE LAY TARLE =] v Eadrg asddress lor zam prafie
FoOR -0 TOTTAL _~75% 1

IDWSAITFIE AT PO UTS: LORFFIE|
ALDRESSI=AIDRESS] 4

hFRT IS

FETLSH

Slarl o (vt

Car LOOPMES IR0 I TG0 3380 Finl.

Lo k0D e P zonlitwecusly, vsand anmed
CRERSRAO3TE STTSELIS 25000 0 T e Jeile

FEILI=E
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RESTRICTIONS

Tris saution vasor es lirm lalicos ged rastbhicions on lhe ase
clthis modu a

6.1 Remote Racks

Tris module mast Aot bea wsed in a -emaore rack.

RET TR G -1
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Technical Specificatians

Ambient Conditions

« Storage [omporatane: 2050 GEY0
« Dperat ng Temperatung: 07 - 607G
= Humidity: 5205 nor-concarsiryg
Marimum Medule Power Dissipation
= & Wats avc-age
Cimensions

= Heigh:: 1°.75 ingaes
= Widtt: 1,25 nehes
= Depth: FAa3r2inches

Systemn Powsr Raquirsments

= +5 Vals 1B AMps averagc

= +12 Vods: 100 mh por axis channc ©

= -T2 Wl T mA per axia gaaanel®

= +12 Wlts supglizd axtzrnally by b2 usor ‘o-
igolatian

Encodor Specifications

- Signal typer [forential CROS or TT1
= Sigaal lovel: & Volis

= Mazimum inpu; cureat: 4.5 maA

= Maximum “reqacacy; 250 klzichanrzl

-1



Fegisiration Inpul Specifications

= Signaltvpe: Elacrariz
»  Maximam cperaling woltagse: 24 Vo ls O-C +200%%
=« Maxim.am On 2urrant: B b

= Transpart calsy: A0 mizrosaconds
Lirnit Swite h Inpui Spec ifications

= Signal Tvpa: Contact or g aoron o

= Mazimum ocperating voltage: 24 Yalts A-C ar D-C +201%
* Paxirnurn QM oerren: G ms,

* Irpct Fitar: 30 Hz

Walchdoy Cutpul Specificatians

= Sigaal Type: Con-act
» Sigaal leval: 5-24 valls A-C o 0-C

= Currart raticg: 1000 mA max
Driver Bafarandd Spacilicalions
= Sigaal raage; 4+ 0 Valls irto a 10K abm Inac

Extarmal Encoder Power Supply

o Vollaoge: +& VOGD
= Currart: 250 & + ancodsr requiresmeanis

= Bequlatian; 7%
Crive Roferancs Pover Supply Specificalions

o Vollage: +12 k £15 WES
= Currart: 2h mA,

= Requlation: 195
Scan Tirma

o 125 mzac. upuats rale ‘©eowaloeity ard pasition loops
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Module Black Diagram

2 AXlE SERWD MODULE {(EMC422)
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=

“0irlk O 1
 EEEENG i)
bl

=i O B, =
|:: |___._._.:.{..._
Hia

i

r_.-' P

I bdeiels
P e

T3z
EEEY Al Y
b i R
Ly

*ha

+‘:.:':' |__ :)
it B

BE-1



B-2

A Axin S Mgk W BTC422E



Field Conneclians

®ard ¥ Axis

G [STT—. Terfin Wire Calar:

Ho. M., lain (Sripes)
1 Encadar Powear Cannar L Blach

28 e Sneode Toer S5l Pt Supd 2 Wil

) DO Zheoder Povner Cocnnrnen O Rud

a T TR T B TR b T T [ R | T ol 4 Groon

2 Falifv: Caosabemck oo Share el A 5 ritrpes
21 Tzl Tewchieek Cooocer Chirrel 25 & DOliae:

A FohE: Faoahack Encran- Charas:d B 7 Wil Black
2E ‘FzFB: =rachack Ercanar Chanral B A RrndBlack

4 F-hZ Ferdbkack Encador Chanral 2 ] virrendHIark
23 ‘FobZ: Fordbazk Encodzr Gharnzl 2 “u) UrangrBlack
20 GO Zoneichar Poveer Coenrnen 1" Dl Dlira
2 Bor Tnnrles o o orezder -2 Ddarcdkivtite e

i RFhiév Bofararan Eanmder Glharnsl & A Pzl Wil
24 Rizki: Refaranes Eacrder Charnsd 28 "4 Groen e
& FizhB: Rxfarzron Enceder Gharnzl B e BEluaSvFiln
2 ‘RzF&: Refzraneg Encrder Charnsd 5 ki BlzooRsn

' Fezhs: Acdoronss Ereazor Chanan £ " Wiy Hies

lE ‘Hzbd Beborenee Frcssar Gaganagl 7 4 Lrsngeybad

sz Gionimezhon [ bk 1:
Mz Goreshen =] | (N




Field Connectians (Continued)

Cann Term Wire Color: Main
Mo riN M. {Stripesl
23 1" Crieer el Fat Sup 720 15 @0G; & CluerFend
< gl Crive: Nal Par Sap -7 275 YOG 2 FadGree
11 SR Drwe Miearar o2 ZoLmmesn £ hangeGras
11 woLk. Drive Referarce Culpal P Blach Wl 2 Ted
1z ERAE_E  Crive Srable Dulau. 5 Wil kS azk T ed
3 SEMASLE: Crive Craldi lirpu. i Heaz Black Wil
11 W2 e 20 D, 7 Gz 'S ack v ile
i [ T e LS Conmnen pori Arire Bl vibiz:
14 VST A Sasilive: Qweririeea] LS Tnpul &4 Dpcid S ok il
Tk ACITRAY Prsilive: Cunciroeea] L5 an OlivkdFesnimnesn
CaTmrned
1 TR AN 2asilive Sheorowa LS Inod a1 Whinn' Aendznon
4 SOTRAY: 2zsitive Dueerraesl 'S Uommizn a2 FadBlarkXasven
14 G=L™ Jrivz S0l Lpon 15 daraen-Bleo ¢ lirang e
] =L Dnes Bl nmrmoa a4 LirarasHlackXanzon
1 FHFG Fenphack Hepsteazon apo B [Hipgiansk drangs
o] _.'|'H bt b M 57 A L Eanishsinr ammon 3!.'\: Higrk b e O
14 H=FCG Feashack Seisirazon apok 33 Uihie e a0
ar JEAELS —eacheck Hagishslar Gommon fatd 2arargein s hikE
i R b Fa [ an G
R | ol B TN By Lt B W 1] dr) L1 | b Tn e |
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Field Connections (Conlinued)

Caan Fiitietiah Tern Wire Calar:
HNa, T, Nlaln {=irlpea)
1 Crcadar Fowear Cairenare 3 UL
2n Creccker Fuwa (Tan = woll B2 PRE) 2 Ory Bwidhin
3 Crecxzker Foeeeenr G 0 O W'l '._.lrg:_
a Crexader Foeeen (s wiadbnass, crciader! 4 W Raad Sk
2 Facxibineck Zaoeine Gl & & i Rad G
'yl Feedback Sacwder Shannd oA a Red (Gl
3 Fuegback Zheoder Charael G - WL Fed!
2E Meewilack Zceaer Zhaend (0 | Rl
E | FCoesibieek e Sleenzl £ 9 Wil (Rod Oy
21 Frexibiack S Sherrend (2 T Gy
20 Crexnder Porecenr Caurenor E Olk

_.2- Erexarker En.ﬂ.‘v::r iz Gnnﬁll-l_@:_:zmrhr: 1] Bl Sk '-l':|:'I|.I
B Grariag Falzearne Ercarar Chrnral & d Blk \r
24 Grarng Arleronoe Ercanor Chaneed 4 £ Blk R Wk-
1 GGrariag Bolereane Encaccr Chenral B b Wht =k Grn)
B Grarng Acteronoe Ereacer Chenrel B k) e
' iFearng Aclorence Freaze: Ghane & Rl jhg
E Ligarnyg Aetronee Freacer Chgnrel - o Hii
B2 Gorechon it
M2 Gnarashon [

O3




Field Connections (Conlinued)

Cann Term Wirm Color: Main
Mo, Pt M. {Stripesl
23 Crive Awlerenze Poser Supzly i Rz i)

B v |
33 Criva Telerense Power Supzly 2 ez :Wal-Blk)
- 2BV DT
13 Crive FAulerenics Sonrien o] Gilk il 'ZI'H:
1 Crive: Felorencs Dulau. cd iy FOIE W
12 Wy Chilpn o 25 |Olk D
i Wiy Calpal | £ | Rew Dk
1. Home L&t 2y i (Bk:
a2 Homeo LS50 z 0ry iFardi
14 FPomibive Dunprmeal LS 4] o Blk i¥H Gme
il Pomdlive Docrlriseel LS an Wi DIk
15 Heggialive Creerlioessd L a- i 01k
™ Hexgalive O] LS 0 az Grn (A
R < it L e Ml 12l
x| Crivs Sanh ap s A4 | Blu (B
1s Froodback Fop s-wtian 4 3 | BlkiFor Grog
i Foodback Fapa-wdar ) an Aen Bk Grny
14 danmirg Betarsnes Seqisielion o—| i “am (Blk $ng;
d0 azgarg Actgronos Heqiselion | 3 2] (RIk Samy
o Gznacciar 2
[un Gzraestar an




Related Companents
L7C3EYT - Tarmingl Ship'Cable Assambily

Tris model numbar corsists of wo assambliss. Each
aszambly consists of wo terminal stips, cabk g and 3 mating
conracior The assemblies are used o conaect fielo sigrals
o the faceplale of “ha modules,
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Register Summary

Pty
X Reglclar | ¥ Aophsler Funeihan .
] BHE Ercodar gup i
1 ey Uimen atup L%
2 20 Farizh 2eiun
3 25 Froguarianal gam L5
] 2053 Imagral gals
5 =Ha vy Loop Gain
B 204 FezcTarmard Gan L5
T 20600 Danbatd Companadnn -
2K W=:dm . m Frstton Emr 7
a nET kanom Yelccky Emor LT
10 o05R bl elars e B
1,12 S00REIB0 | FosH v Trowod ik g
1414 21 22 | Moculbes Troee Lmik L
iE14 20504 | Lowy smeed Sarilig Ralsmance ]
T 1& 285 8e | Commeed Aoaban LS [l
R ZOGTEME | Commend elocky A
gy o U R T T AR, e R I TR 41
=24 2T FE | Goirmae] Cessluedlion 4-11
on Ak A4 | ‘Goar Aatia +1d
> - P Lbaer LET Feimter |
b ZEa Tt Qiten Anbenaica Commanc 412
2H 30 LT 20VE | Syme PosHon 411
n =:ra animem Woatsge Amerence FRCF]
a2 M Pralfang Livdeulegtion Conelant 414
o e Fegaiva Linrariraioe: Gaorsian] 4-18
d0.3 cBZ 2028 | Fepdonark Umeird Conslent 415
il ZUM B | Searing LUnwind Conshom 4+1g
28 ZNFE Caaaring Mo, Ralio Furmal, 4

Anmy Waloely Sonied
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Register Summary

conlinued

- -

K Ragitabar | Y P ldar Funetion Moo
Ja-4 A7 EE | Backivah Crormpansalinn 41+
29 b1 Reglsiratian Input Edgz Octosdon T
] = Aubo-Acknovdedge 13
&4 “Gmmal |-riernam Meaet OF 20 T 418
5 13 ke 3-1a
£ 14 Grmand 4=
ar bl 1] Lommand 435
e i) 162117 | Imernu Erabie 4.2
e =2 Sahm 427
Ve | Faulk d-7=
T4 TE AA = | Cumsid Fradback Posdian 430
T€STT A2 | Cumerd Qennng I;"r:H_nn 431
THTE TS 21ET | Gumam Yaloorty FE-T
S =4 ] Folowing Emer FE=]
& M Walncty Sy 4-32
= k-] Diytol Input BHaus 454
B =131 Cumer Weicathy Stmus Uadais Fatod 455
BT 1322133 | Fesdback Tegeimior. Podban 434
anaT 2l z1En | Geanng RegEsralion Posiban 434
e 106 #ar-1151 | Sofvara Warakan Hoember L k]
10110 SARMEE | Imemupd Souroe A7
) gl Master fyds FosHen Imcreme 45

IPorrion Cam)
122 S raRTS | Master Aalanaos Poadion =4
Poshion Cam]
1285 P4 Huilr of Fiaints m Gar Table 45
120 =Tr T Isibeaiinn Pz jn Gam Table )
1&0 =Hva Cam M FELS
131 zi7a Laop Badk Paim i Com Tebio P
1o | Eldd-2T34 | Cam Dxia Table ]
AR «Bamal Inlerngin S whd Gavral O and ¥ ot T
E-2 3 Asin Sinen Btk WM 5T 0AD2E




Enhancements

Triz appandiz lists tha faphires that ware added ta the
modula n versions 5YE4224 and D7 C422E.

Mota that some mod.les wh oh do not have ITC42248 o the
facep ate mav a sa suppart the faatares mpleneatad n
B7C4228. I he "B!M" desigaal oo ar e sice of “ba micduale
is "B/ EF422-1 %, tae macule will lunclion as a B754324
rafarclese of whaltner tne fanaplate reace H7CL23 ar
G7C4220.

MM B7CA22A

1. Imisrupls (raaistars G4, B8, 9%, 104, 105, 20051
2. Grrranl weloo by 5 ahus update par oo fregister 33)

d. Crrranl weloo by in dovble pracis a0 inleger (ragistars 78
and TO5 (Mote that reg star 79 s raw he ocwear orcdar 16
B s}

< B-prva prol 8 ccagiste G5 bil 6]

Shorlas! path rolary mowve (rag shar B8 b -G

m mm

Auomalic backlast compensalionr fregiskes 63 bit 171

Backlash compansalion freg shars 28 gao 40

8. Passive homes ar marker po sa fa- leadback arssoder
[ragistar GY bit 4]

0. Passive home on rmarker pu s Far gaaring ancaoar
(ragistar G bit &)

10, Ralalive changs in fasdback pos tar register 67 L)
11. Expandad gea-ing modses [register 2B bils 0 and 1)
12, CGrar ratic a5 v irtegars (-aois s 38 bio 3)

13, Ramp valogity conl-al durirg gaaring of anges rag islar
a5 kAt 3

14, Pasilior cam fragisiars * 25 - 127, rag shar 130 il 8}

F-1



MM 7 CAIIR

If the "B'M" desigqatar or the sice of tha moduls s "Bkl
B7422-2. " all ol Ihe Tealures lisled balow dre seppo-lead, I
the labe -eads "B S7422-7 B e nodu B seppaers only
ifems 2.3, aqd 4.

1. Programmatbile edos datest on ireg star 47

2. Programmatbile auto-ackaowledga (Cagiskas 630

d. Bit7ir ragistar " X A lowes for programm ng 3 posicion
cAm in whick the end points are rat eaqal

4. #hsol-ta movas after rampac Qear disah a a<a
suppartan.

* Asin other pars of th s nsnaeticn manea | rag star
rumhers refer -o tha & azis; ¥ axis registers = ¥ axis
reg star + 2048, Arly -agiste s B4 and 4035 are excaptiars;
thay A+ usac for both -he ¥ anc % axses.
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Compatibility with Earlier Yersions

Stop NMotion Commannd

IF you ara raplacing a H7TCL23 module win a diffarant varsicn
cf the sama moduia, tae Stap Maofion commans (Ragisier G6
Bit £)" may amy apa-ae difarantly -Far tdic n the mod 8
b=ing replaced. To determine the wersion number at the
N7C422 module you are wark ng swich, asamiae the labsl on
the sde of e modo 8. This abe will refararace 2 "BAe°
n.mbe- designatian, wnich s the warsion nombear.

Tka Etop Motion command has wa modes of apa-aiion
wkich are sslested by tae Stap Action bit (Regqister B3 Bt 7L
If the Stap Actica bit is off, i=suing -ta S-op Motion command
will zause -he drive -0 decelerata tn a 5 op at the rate
spacifiad winen the maion was slarlsd. 1 is when the Sop
aotion bitis sac, e, Mast elop” = enabad, thal the differancs
babhwear wars ars of tae macula is impodart. [Fyoes
applicat o program doss ra- s8- tas Stop &ction bit, this

d Fereane betwaen versions is imnaterial. 5, hoswewver, vou-
applicat 24 does set the Stop Actiaa hit, you mustnoe e
Fal awing.

In BsM-ET422. Fiba Blop Aclicn Bt iz sal winen the S-on
Maotics fommAnd 5 ssned, the drva wi ey o stop
immadiataly wi-h nolimit on t1e rate of caceleratior. Th s oan
cause the dive to tum 2°f becausa of position or ve acite
e-1or, anc tie ¢aaskh foa skap.

In B:M-57422-1, B'M-A7£23-7 A, BMW-57422-7B. and

Bl -E7422-2. tha Skap Actiar bit works diffarart g IF the Skep
aotion bit is sat whar the Stop Metion commard is iss.aed,
the drive will reatrol ta rate of daceleration. Th s control zan
oaly b= accomplished thrauge tae cecelerator -ate used by
the Home cornmand. For -his sgasoa, if you- applization
prearam doss a Slop Molics cemman wilh the Siop &l ar
B b sal you MUST fiset padfarn a Hene command. 1P Hhis is
not deas, the deca aration rata far the “ast skap® will be zem
A4l the crive will ra- skap.

For applicarions taat don't no-mallv use the Home commard,

-1



thare is a mods o’ homing i9wh ch tha ax s doas nol mave.
Tkis = salantad with reg skar 2 hits G and 3* Eath of. The
applicat o+ program swaule aeed to go through the follaw g
slapes loowse e Hommss sarmmiane o sel e decalaralion rals
for & fas: shop. Maola thal his is ool a samplate pregran. s
inkanded cnly te sacew 8 flow o cartel.

1. Enahlatha drva
2. Lew Spead Homing Refarsnca = Slow Veaoity
3. Command Pasition= 0

4. Gommand Ve ooty = Fas Valooity

ey |

Cormmand &ccslerst on = Fast Acce a-ation Rate
6. Command Decaleration = Fast Decslerptior Rate
Feqster 2Bir1 =10
Fegster 2Bi-3 =10

=

a.
9. lssus tae Home Ax s commard (Ragistar GE Bit 2= 7]
&fFar the Hama commanc s somplsta, the commard

position, velacity, asealeration, and dece 8-aion reqQ shars
cAa1 ken Be loaded with ather va ues ‘or otter commards.

* Motatqaat al refererees toregister numbers are arly ‘or e
X agis ano Al the informalics govan nes also applias o
tha posresponding reqgisters on e Y axs,

For applicat oas "kat alrsacy oo 8 Home commard, wol. mest
keap nmiac that tae valea in sagista-s 23, 24 wkar e
Horme nammane is issued will ba tha decalerat ar rata for the
Stop Mation command if tae Stap Action bit s sek Farth s
ragson ragislar 23, 24 stoeid ba loaded with Ibe “asi

dace a-ation ra s wnan doirg 8 Homa cammano.

* Mata taat all re‘eraqnes o rag ster numbars are only far e

Z mxis and taat -he information givan herse 8lsa ApR ies o
tha ce-respondirg reqisters on tha Y axis.
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Configuralion Task Sample

Tkis appendiz dascr hes aow to sanfigure the macula ir
sysle s Jsirgg Auloblzs Proyg-atining Execulive o lwa-w
version 2.1 ar earlier. Mobka thal tha ce‘in ben ef registers
g ven 0 ibha samp a lesk balow is the Basis o apelication
task examples ir -Fis instruction marual.

Zpa J-3549. tne Carfguratar Task inst-uction manoal for
more in‘ormaticn oa eaafigaration far 2.7 o garlar svstems.

32 Bil Register Reference

se e frolewing metacd ko refararcs 32 bis a5 a gingla
reqistar. OnAa statemen- is requira 0 the carfguarat ontask
far eact wariahle. Tha symbalic name of rack req ster should
ba a5 madaningful a5 possible.

nannn  |2CEF

SNMBOLIG_MAMENSLET 5 REGISTER -1

When refarencad as a8 long register of 32 bits, regisher " s
the high arce+ © B hits, ard register "r41 " is the ow orcar 16
B ts.

16 Bil Register Referance

Use tte frlowing metqcd b refararaa 146 bis a5 a singls
reqister. One statemen: is requires 0 the carfgarat on task
for eact variable. Tha symtalic nams of pack reg ster should
ke s meaningful A5 possihle.

nannn 12 EEF
SYMBOLIG. MAME*L[ELET=s REGIZTER=r]

Bil Relerence

=g the folomwing metaod ba refararas indiv dua hitsin a
reqjistar. Ore statamen: is requirsn 0 the carfgarat on task
Far easa variehle. The symbolic rama of sack bif shou d Ba
as maaniqgfal as possihble,

nannn 2 CEF
SYMIBOLIC _MNAMER[SLOT =5, REGISTER=1, BIT=h]
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whaa:

nannr - BAZIS statamert rumber. Th s . mbar may range
from 1-32767.

SYMBOLIG_MAME! - A svmbnin nams chosan by the usar
Aaqd ending wita (Y. This (adicates a LOMG INTEGER daa
bype and a1l rafarsncess will acoess ragistars "t and "+ - ",

SYMBOLIG_MAME®S - A symibxal & mama chosan hy 11 Lear
Aaqd ending with (%45 This indezaes an INTEGER data tvpe
Al all relfararses will gooes reaister '

SYMEBOLIG_MAMES - & seymbalic: rama chossn by the
usar snd ardiag v th (@1 This irdicatas a BOOLEAM data
bype ard all ralaErsnces will acoess bio owembar "B in ragisiar

Fal

SLAT - Slat numbear taat the module = plegoed ino. Tais
riJrnbe - may rarge fom-15,

REGISTER - Spexifias iha registar that is be ng referancan.
Tkis aumbear may range “rom O-4095,

BIT - Usac with boe ean dala lvpes onby, Spaciiies e bil in
the ragistar -ha- & baing refararcacd. This a.mbar may rarge
Fram -7 5.

Sample Condiguration Task

Tka fal aw N is 8 sanple coqfigaration far -be X axis of a
moduls geatan noslaob 8. kose tha varsicn 3.0 ar latar
Programm ng Exenutive soffware allows you ta eqtar the
variable names arnd commerts below nq A custam zed form
And doess naol rage. ire a sapd-cale fask.

1200 IDEF  FWMOCOFA_SETURS  SLOT -, SFGIETES-0
17°0 IIGFR ORRT_SFTLIRS] BIOT_E  AFGIETES_-)
1780 ICCEF S TCHESS S_OT -8, AEGETER-Z]|
1250 IOGFR SCAIME] BT _F, AFGIGTES.E,
1740 WIGFE 300 BIOT_F  AFGIETES 4]
1550 IQLEF WA GLAT -8, AEGISTES-5)
1260 OGFF =Galk] EINT_F, 3EGISTESZE,
1770 REE RGUK RS BIOT_F  AFGIETE3_T
1960 ICCEF WAk P BN SLICT -8, AEGISTE 5-&)
1250 0GR Mo WEl_ SRR BT -8 SFGIGTES-E,
1197 IIFE 4 FRARGFS BIOT B SFGIETES_ 0
1110 ICLEF HOWE_SPD SLOT -8, AEGISTES-"5]
1197 IOGEF  CMD_PosE EIOT-F, AFGIETES-T]
1131 IIGFR GHOYF | BT B AFGIETES_- 6
117 ICLEF SO AZC SLOT -8B, AEGISTES-I7]
1157 I3GFF  CNDOGECS BT _F, MEGISTES-58]
1157 IR GFLE RATIC[ BT B SFGIETES_5E]
1177 ICREF M M0 75 SLAT -8, JEGIETES-5]
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1157
1197
1200
151
1750
1850
15400
AR5
1260
1570
1780
1E60
1306
12°0
1350
1350
13240
1350
1360
1370
1380
1351
1387
1400
140
1dre
1170
-5
14-5
1450
1450
1441
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51T 8
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ST _F
51T 8
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IFGIETES .50
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AEGIEGTE §-66]
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Digital Servo Loop Block Diagram
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For additional Information

1 Allen-Bradley Diive

Maylield Heighls, Ohio 44124 USA
Tel: (800 241-2886 or (440) 646-3599
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