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1 INnODDCTION 

This User Gu(de is 1nten4ed to be the hardware and operations refe~ence gY~de 
for the P31!)X Powe\"jOri,:e/[ndexer Untc. You should hav~ also received the LCL 
SYSTEM VSER GUlD& ~hi~h 1s the software and &pplications user 5uide for this 
device. These cvo Ql.8nuals form tbc reference set £or the i?31SX 
PoveTjDTive/[nd.ex~r UnLt!-. Since the P3lSX is a met~~beT of t:he entire ICL SyH~u~ 
~amtly of ptoducts, it is necessary oo d~fine ~he feature$ ~vall~bl• on the 
PlUlt. 

The s.c:~nd.ar4 f•uure.s included on the P:nsx lndexeT are: 

CotOAI\.ln1eat.ion.G Method: 

Limit Inputs: 

Programmab}e Outputs: 

l''ault Output: 

£ncodeT feedbsck: 

RS-232C up to 19,200 Rsud, 

Thit't&U\ t".:.t!d. !:t-b~, j-t.g ~lu.s, .t.1.,d. ju~ ... i,.~ 
inpucs can ~e 3ssigned to any of the 13 inputs. 

Ho~e reference. clockwLse limit {C~~). and 
counterclockwise limit (C~~). 

£ig.hr roc.e.l, 

Fault ou~put si&n~i when ovet•cuttent, 
ov~r-ternpetature or under-voltage is decec~ed. 

Includes ~. R and Z channele virh sc.~ll 4ecect 
and position ~1nt~nanee. 

Our goa::. ss a supplier 1s to pro•1ide ::he user ~:iri\ che proper t.ooh to get 
his(.~er ~ppi1cac1on op and ~unning as quic~ly as possib~e. This includes 
desisning pToducc.s tb:~t ate easy ~o Learn, use, \.M:;.dl, aud. m.aintain, in 
sddit1on to providing the ~equir~d Ooc~ntation and support c.o quickly ~nswer 
any que.stLQn.s chat you might have. To l\elp yo\t gee starred, this section vill 
ptovide you vi:h s ro.,c:1nl..clp through rhi.s ctanual. Depen<ltng on your level of 
exp~r~ise, you can decide ho~ ro pro(e~d. •e hope you find our rec.om~en~tions 
helpful snd W'e vdeome any comttencs;sugg.estions c.h~c. yov .m.Lght have 1n helpir.g 
us achieve our goaL. 

This manual will guide che first CLme user of ~he PllSX Seri~s packages chrou~ 
c.he f~miliarization and insrall~t1on into the chosen application. Aftet the 
ini~ia1 installa~ion is acco~plished ir can also serve as ~n ongoi~~ reference 
~snual ior installation changes or fucure reference needs. 

availa~le information as 
fo~ those vho vLll not be 

co specific sections, Us~rs 

Uhile this manual is intended to in~lode as much 
jlOSSiblt, it is desi&ned c.o als:o be -o ... sy co use 
reading the ~ntir~ manual oc who only ~aRt ro refer 
s.houlc.) classify the~selves 31'\d. pr~ee~d accordingLy: 

First time users -
~e recommend rhsc ~1~ 
seep ~Qtor dtives 
installation. 

F~l5X ~ser Cuid~ (R•v 0791) 

t irte 
the 

us:ers and ~hose 
ertt.tr~ t~~<lmsai 

bast<:al h· ~o~nfamiliar 
before ·proc.eedlnt 

Page 1 
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£xptri~n~~d users -
RefeT co th<f Ytec<;~\lti<:>ns 

Overviev (Section 1.3) 
installation. 

<"nG \.1a.rn1ng.s, 
(SECT!Ol' l.<o) 

(StCT!Ot> 1. 2) •nd 
bofore proc~l"ldtng 

Curren~ usera vlch specific information n••4$ ~ 

F\lru: t i onal 
~1 ch your 

the cable of (Ontent$ w1ll suide you ~o the specific location for answers 
to your questions. 

1.1 Unpack1ng and Inspection 

Carefully remove the contents of tht eartoo in which ~he unit ~as shipped, 
lnspect the carton ~nd the 4r1v~ ~nd ~~e noce of any apparent physical dam&ge. 
lf sev~~~ ~ge is pre5ent then you should consider rejecting the shipmen: and 
~~king cont~c~ vith the shipping company concerning in•tTansit dama&e claims. 
\r."e have Cll&.de every effort at the facc..ory before sh1pcnent to futly 1nspe<:t. ;est, 
3nd prop~rly p~<:~age this product so that it reaches you defect free and ~i:hout 
damage. 

Al! ~a¢k~g1~g ~~tertals should be saved and set aside in case a Te~urn shipment 
has ~o be made, The content3 may include connectors, mountin& screws, a motor, 
ot* other cogrponenc:s - ple3-S~ <:o111pare. these co~:eponents ~o the psrts list vhich ~~ 
~ncluded on the shipper. lmaediately report any discrepanGies co the shipping 
Location. 

1. 2 Prece\lti.on~ and Varnlrlgs: 

While ve have de&igned these unics ""ith safety issues in coind, the user shouLd 
keep :he following p~ecaucion~ in mind: 

-> Be<:*u$e po~entially lethal voltages can be present around ~0\$ dTtve. only 
qualified service and installation personnel should install ~his device. 

-> All eonn~cc:ions ol.· configur.ations should Qe to e:ade vith the pover S4UI:'CP.S 
disconnected from the system. 

The P3l~X-l, designated as the •tow pover unit•, has been designed for rootors up 
co a size 34 on~ stack (H.34). The P31SX·H. d~signaced as the •hig.h pover unit", 
produces higher currents and provi~s &dd1c1onal heatsinking to run ~otors 
larger than a size 34 one stac~ (K342 ~nd ab9ve). 

Thete may be appl1e~:.ion.s ..,here ::.h~ ue.eo:t d~:>ir.e1 ~o V$e 'th~ P31:>>:-11 "nit. ... i.th 
.c;ma\ler l'bOC.oTs and in most ca5e9 ~his would be acceptable, pro\•ided the n~.otor is 
rated for at least 2.0 ~ps per phase and 1t's 1nd~etanee is g~eater than S mH 
?er ph3se., Check with the factory if you have questions regarding this mat~er. 

P31SX ~set Cui.de {Rev 0791) Page 2 
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1.} Fvnctional Overvic. ... 

the ~n~x sed~$ p3c.k.ages: pYovJdes you with a cocwpletely inLcgrated 
Pove~/Drive;InOexer unit. Each packaged system 1n~)udes a ~toT, mic.~o~tep 
drive, pa•er s~pply, indexer, incegral he&tsink. po~cr cord. cqO~~¢tor~ ~od ~ 
full cnclosucc. 

An Lcc.pot"Caot f~.atu~e o:f the PJl:.X is that iL pr<>vJde$ th~ user vtch 
m.icrostcpp1ng c"'v~btlt t.y, P.y a1cro~tepphlg a. step motor, its motion is smoother 
snd the positioning resolu:ion greatly snhanc~d. Htcro~teppiog involves ta~Lng 
esch of the m.otot''s m.ech.::tuic~l foU seeps "nd electricaUy creating 'Gl.8ny finer 
ones hy precisely contTolling che current flow to each of the vLnd1n&$. 

All models conto.in the lng~c~ ;~rul l'~"'"'l"lY .<;vltch1ng, stages required to opeTate a 
laTge percent"age o£ cxisl-1"& seep motur d~s1gns. The logi.c section of the drive 
&cts to di"tect c•.lTrenc in omd out o£ th<'! mor.or phases in a pt"ope~ ~equence in 
ordP.r :o cause the desired rotscion. 

'J'b~ l)a""~r ~~J cchi:-1£, stage cont~ols the '!'ete an6 amovn\. of cvrr<'!t•t flow iur.11 Llu~ 
motor ..,incling$ ~~ d~ (t"~c!".~d by che logic. l:"'l general, the fastei the. current" is 
puroped ~h~ough a vinCin~ durin~ each step, the more c~rquP. ~nd ~peed ~hAc vtll 
b!". ul,t.'t(nt'ld. Th~ PJl5X Sedes. uses a bi.pol&'C' chopper me~hod of curr(';nt (:Onte'ol 
•t.ich ..,ill yield excellenl sp0e<1s au<.l t()rq_~o~~s, Th(~ technique involves 
overdrivint the vJndi:"'ISS vi~t high voltsses to decrease ~he current rL~~ tiro~s. 
and then controlling the c\•rr(\nt by hl&{l frequency {20 )Q(z) current chopping. 
The ~3l~X-L (lo~ power unit) provides outpu~ eurTen~a up to 6 amps psr phas• and 
vill drive 4•phas~ motors ~ated at up to 8.~ Amps per ~haae (b1f1lar Tating). 
The P31SX-H (hlgh power \mit.) pTovidu <>"tJ"'It ~'l"tcnu up t<> S aatps per phase 
and vill drive 4-phas.e motors rated at up to 11.3 Amp$ per ph~se (bif11*r 
ut.in&). 

The .:.nteg~tal il:t:,~xc! :.s '' s<.~H ·cooti'lnt:(!., htg.h .<;peP.d microprocessor based 
cnl'lr.t"r•llt.r. F'~:lt.~~P.~ in.cl·.~de RS-?.3?. coauwnications, pTogrammable inputs and 
outp·.1~s ~t:.o.t inter!aC'e to c:<:.C'.rn.<~l dHi<.cs, bat.t¢ry b.:tck~<l vset" tnemory. encoder 
fcodiJe~ck ilHd ..,ll Englhh·l \I.:P. lCL CO•noo1nd lang.uage. Raro.pins routines &Te 
sutom.atically ger~era:C'.d anc'l/or can be ph.cccl onder u~er c::ontrq), 

Connections to the P3l}X unit include; 

DC Pow~C': 

Motor: 
F.\r.h<•r 4, 6, 
cablt> should 
~ruu11•l plo: Oil 

AS-232 Commonic.a:ions; 

or 8 le3C hyb~id step motors can be 
t-.o.vC' a gco...,1;.d (shield) w[re th<lt h 
t.h~ moe or conne<.cor (Earth Ground). 

connected. 
connecc~d 

Xotor 
~o che 

Establi.s0es s~ria: C(tlnln:mic.:.,:,io(l between ch~ i:>3l~X. Lhc host de\.'(Ce 
t~.llrt o;:hP.r i:-~de)(t'l":"s. 
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Limit lnpuc.s: 

Has ~bcU\ec.cions 
{CCWL) ~nd home 

Prog~ammabl~ Jnpu~s: 

for Clockvt$~ Lim(~ (CWL). 
reference swL~~h (NOME). 

M~s connec~ions £or 13 ~~er programmable lnp~ts. 
jog mim'~ ·""~"~ stop inputs may be ~ssigned to any 
used &t alL 

Dedicated jog pl~$. 
of ch~ inputs or no~ 

lt.u c.onnact ion.s fvr P.i gh~ user progr~!Ml8ble outputs and ~ hul t 
o,utput. 

t:ucudc:t': 
H&s conn~c.cLons 
positioning ..,icl'1 

1.4 Quic~ St~rL 

for 
st:all 

ch•~nn~ls 
detect ~n<l 

A,.S and 
position 

z. Allovs closed loop 
maintenance ea~ablli~ies. 

'!'1-.is $<\cr.lon is pt"ovidC'd (Ill))' f<~r chose who <:Lth~r h.s.ve ex.perLence 'Wi.th s(.t.lp 
mocoL· driv~s <1r vi,:l1 r.(l l~aL·n the m.inil'l\)~ required ~o hook~up ~ltd ru•\ the P315X 
Serle.~ Po'iler;Drivc/i.n~~x.c:o::: un~ts. An c.ssv.mpc~C>n is roade here that. t.he v:>et" h.s~ 
an ~aM YC ur .:or:.p.u:ible to c.ommvuSI':.o~t.e w:.th the P31SX. 

l) E.nsun~ c.h.,:. che AC pou~t source 1!: \15 VAC. 

2) ~m .. !~w Sec~ ion 2 · i.n6tt~l httO() snd Configuration. 

3} r.n~ut'e that ::he co:'rc:o:Jlf. ~witch settings arc sec foT the motor that you 
are (\111hl(:l, (Sectior. 2.3.3). 

l:.} Salect the Micros.tl~p R~~olution desired (SccttC>n 1.3.5). 

<;) s~:ec:: th.e b&;\1~1 ri-1:..'~ dP.!.ired (Sec::ion 2.2.2). 

6) PLu~ th~ mcno:· 1'.01\n~c!.Ot" into the soc\c.¢C h.beled ctotor {Sectiou ? .3, 2), 

""/) R~fer to the scct~on on •PeTfon::~.ing Hollon" (Sect\on 3.3). 

&) P:us, in::o yovr l>"'"'·c~~· ~ou1·c.e (Sec::ion 2, 6}, 

PJl SX User Guid~ (K<.~V Oi'<Jl) Pag~ 4 
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L.5 Mo~or Compa~1b11Lcy 

The P315X may be purchased as a co~lece packaged unit vieh a comp~tibl~ ~ncor. 
Mo~ors pac~~ged wich the P31SX have been selected to provtde tbe opcirouro speed 
veuus torQYe: ptrfot"JU.nce fot' a gi.ven package and can be operaced in eithee' 
series oT parallel coufig:uracions. (See appen~ix G for perforftl..3.nce c.urves,) 

The P3LSX Series is capable 
bipolar chopping techn1~\le, 
cacegories: 

Windin,g Typot 

of running a 
The ti111.tu 

~ide r~nge of seep oo~o~s wich i~'s 
of chese range5 fall in~o severaL 

The mocor winding type should be b~s1<:.,lly .t t.wo ph.s.se 11c>cor which is 
capa~l~ of btpol.ar opera~ion, char.s.cceTized by che n~ed for currenr ~o 
flov in b<>th d.ire<:c1ol\S in <~:.ach coil of Che moco~. Most motors ..,hich falL 
inco che •HYBRID• moco% classification wlll work. Step 3ngles ~f 0,9 .s.nd 
1.8 desrees are the ~ost c~~on. Appendix A liscs che mosc common mocors 
ava1labl• through tbe Controls Division of API. 

Nwlb.r <>f Lead$ 
Hyb~i.d scyle mocors have 4, &, or 8 leads depending on ho~ they are wound 
and conncctc4. Di~gram l.S sho~s chese 3 bssic confi.guracions~ no~e chac 
che 4-lead ~ocor is wound in & •UN[FtLAa• fashion whi.le the 6 and 8 lea~ 
.m.ot.oS:s are wo\li'Id in a •Bifll.AR.• fashion. ALL 1'mt8E OF TN8St T'iPB.S OF 
VINDINCS ~AN BE Ofl:aA'I'I!I), 

~-·--... 
-<' / 
.f: I 
.( ' .. M:-lT;:IR / 
<.' \, ; .... . ... / ~ _ ... 

MOtQr Heating 

:;,~(. 

,: .... --- ..... 
~· ! \. 

...t;, 
--) .. -·-...... 
:::t; ... • ) / \ 

DlAC!W! l. S 

The PJl!IX series drives are capable of ~>perat:ing a roocor coonecc.ed in 
series or parallel configuracion. tlocors wired in sHies che.c come 
p.s.d:.aged \i'ic.h the PH5X can be t"W\ co£\t:i.nuou$ t~.t h1&h ~p~ed.s ..,itho~,~o~ 
overheating. Moco~s ~i~ed in par£llel chac com~ packaged wich che P315X 
c.an.no't 'be n.1t1 c.ont1mtously abo-ve ~ rps unless e:>:.::ensive cooling is 
provided to the AOC.~r. Sinee &~St appl1¢ations do not require continuous 
operation ac high speed$ che average core los~ vLll be ..,(thin saf~ limits. 
As the speed of the mot.ot' incre&ses, che core loss. (eddy curTent: .s.nd 
hysceresi:i) incTease~ co .t level vhere :he rcocor lose~ CO'tqv.e. H.otor cot'c 
lo~sts are telat~d to .m.otoe' heating and ate not relaced c.o shaft. power. 
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If you are atcc~p~ing to use a ~~oT th~~ has not been supplied as part oi 
a packaged sys~ea extreme ear~ should be t~ken to ensure tha~ ~he curr~oc 
r~~ing and inductan~e ratLnss fall Vithin the recommended tanges. 

M~,o~ eurr~nt Ratine 
the basi~ current outp~t ran&e 1s .2 to 6.0 ~p6 per pha~e foT the P31SX~L 
and 2.0 to 8 Amps J)~r phase for the P31SX-H. these are the r<1nges fo'l" ~he 
rat.ing t>er ph;u;e o£ a 4 lead l.lt\ifilar \lound 1110tor. If a 6 or 8 le.s.C motor 
is ~eing ~On5ider~4 dben its bif1lar cur~ent r~~ing should fall into these 
range$ when connec~ed in serie~ oT p.s.rall~l a& determint4 by che 
application. 

lnd.w::t.aue~ 

th~ range of motoT ind~¢~anc6 
~~ives. The r~¢o~ended motor 

Sb~ 

is . s (ali 
inductance 

• so ml! 
is 5 mH 

on all 1210de ls 
. 40 mil. 

of P315x 

Recou.mended motor size$ for the r:nsx Se.rie.s h size 2) to Siz.e 42 rnocors. 

If ~ question re~1ns abo~~ ~h•ther a paY~iculat motor can ~ operac~d. pleas~ 
conta~t tbt·Cont~Ola Division foz app11~ation aasist~ce. 

Stt:p motors are q\lite unlque i.n. m.any aspect.& ot' ~heir design. pet£ormance ar.c.) 
control. Many .s.ttTib~~es of a step uotor ean be ~ttracttve to ~h~ .s.ppl!c~tion 
designer; such as theit simplici:y. digttal n~ture. a~d inherent opeo loop 
c~pability, Otbe~ attributes Pave to be overcome to &llo~ a s~ep ~oto( ca 
pe~form the bes~ in an. appli~acion: such as ~e&onant instab~lity ao4 loss of 
::o(q_ue a.s ~ functtoo o£ speed. 1:: turns out that a step motoT' s driving 
ele~:ront~s play ju&~ as i~or~3nt a role in pe~foTm~~ce as ~he m.otor itself. 
Since~ moto~·s induecance ac~s to inhibit c\lr~ent bvildup and decay, the £~see~ 
th3~ cutrent ~an be moveO, the ~ore thac co~que pToduclng currenc will be ?umped 
chrough the vindinss. 

":'he P31SX Seri.e..s d~~·Jes s~e de.signed to roinimLze the cur~ent rise tllnes throug~ 
ic's bipolar cboppet. The user can cxpe~~ to a~hieve relatively fast s~eppint 
catt:s vith these dr!ves rv.nnins in .an open loop capacity: in gene~al. t..he !.oo;.•e:' 
che indv.~~snce of the driven •ocor {"'ho, the hig.het ~he e\l.nent C:tldng). (.he 
fasc.~r the drive ~ttl be Able ::o seep the ~otor. Low inductan~e motors ~an 
~verhest if op•r•~ed ae high speeds for ex~tnded p~riods of time. ~c~ual 
tempe(acure rise is dvty cycle dependP.nc. 

Sine~ aLl $tep moto~s er~ibit te$onsnt instability at lower speeds, th~ user 
should t~ to ~iniml~e thei.r effect by &icrostepping. The ~nstsble <1re&s of ~ 
full or half stepped 10otor are char~ccetLLe6 by err~tic ~oe1on and ~ sevete loss 
of t.ot"que. A ~icrosteppecl motor vtU c!t.h~bit le$s TesoMnce than a full. ste'Pped 
motor. 

Anothet isportant hatw:e c;le5igt\~d. into tOe £'3l5X Sed.t:s driw; is ct1d-range 
stability. The dr(ve vill sense vhen the mocor is operating in a region of 
resonant lnstability and modi.fy the c~r'l"ent vave form to prevent loss of torque. 
Hid·r.,.,,ge sta'bUity hb.s little effe<:~ at low speed$, below S RPS. but. allows the 
rno~ot' :o opera~~ at mu~h htsher .speeds ~nd ov•t~ome potential resonant 
i:-tSC3bilitj, 

Sam.ple perfotmi\nce cuEVes are provide<l in A-ppendix C fot' your reference. 
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2 INSTALLATION AND CONFICUaATION 

..,i 11 guide the u.seC' rhrough the ptopet st:eps 
hook-vp the PJ13X. Ser(~,: \tnits. This !>ecti.on 

for first-time inStallers and ~ev(e~od during 

The contents of this sec.t:\OI'I 
required co safe}y install and 
should be tead in it's entlre~Y 
the inst:allacton process. 

2.1.1 Syst:ea ¢founding 

All electrical eqv1p~nt, co~ponen~$ and enclosures sho~ld be propeTly gro~n~d 
to ensure safecy and t() reduce the effec.c:;:s of electrics.) nolse due :.o 
~lectro'QI4gf\et1e lncerfeTenc.e (E::11). It is rec;.Oiati)Cnded thsc. single point 
grou'()ding se~up be utilized and s.U ground connections be cont:inuous s.n<l 
pem.a,\e()t. WhereveT po.uible. route high power lines (moc.oy i\nd power) a~.3Y 
from logic signals {RS~232, st:ep, direction, ecc .. ) t:o prevent noise probl~ms. 

the P31SX dr1v~ .s...,itches 170 \'OC at 20 IOU t.o pr~vid.e current to the m.otor. 
This 20 KX~ ehoppin5 acc(on may radiate or ¢Qnduct elec~ric~l noise out che 
drlve into the kG power line or along the motor eable in:.o thP. attached 
equipment. &elov are .soroE: gt~nera.l steps c;~ bt: loll owed to prevent pt"oblectil:: 
cau.sed by the electrieal noise gene:rat~d by the P.HSX serLes dri•1e.s. 

' • Shield the ClloOtQr cable (alre.,c.ty 
coctplet~ m.odel mo~ots) and ensuTe 
impedance ear:h ground, 

done 
':.'h~t 

for 
the 

vou on Cont ro i. s 
Shield is ca'ken 

n;,v~:s.i.on 
to a lov 

2 Ground the motor casin& to a low i~pedanee earth ground, 

') Mount equ(pn:tent ::hat iS $ensitive to EM] <'S far as pos.stbh from ~he 
<Sri•Je and motol:. 

4 Utilize 
4rL'-'e. 
getting 

sn isolation cr.ansform.er and ~ncer to provi4e po\O'et to the 
This vill reduce the AC line noise gen~rated by the d~ive from 
~ack into the AC line. 

P~ovide a separace AC 
for equipment ~hat is 

line fo\" 
sen..sitive 

the drive. Do noc use. 
to electrteal noise. 

the same AC 11 nc 

6 Shield tbe logic sisnsl lin~s of equipmen~ $ensitive ~o electricaL noise 
3n,~ ensure thac ch~ &hiel4 i.s t~ken to a lov i~pcdance earth gr9vnd. 

Pll~X Usee Guide (Rev 0191) Page 1 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



2.1.2 Cooling 

ll~1•te/Ind.exer 
The end.osure of thE: P3l5X is a heatsirU~ vhi.ch i\llows fqr heat dissipation 
prOd\tCed by the internal components. lNri.n.g operacion the heat& ink vi.ll beco&e 
war~ to the toueh and $hould not be & eoneern t9 tOe useT, An internal 
c~roge-c-acure sengor will sh\tt do""ll. the d~!ve if t:he i.ntenwl. air reaches l40°F 
(60 C) internally. lf thls Over-Temperature fault eqn41~1on exists che status 
LtD v(ll be illuminated and the 4r1vt fault output ~ill be active. Addition~) 
&ir cooling devices ate not ~equired excevt vhere ambient ~~~peratures are high 
or high current &9tQts aTe used. Consult the factory if these cqndi:iong e~ist. 

The most tundaaent:al ru~e to follow ~on~eroing proper cgoli~ of the drives is 
to keep the heatsink surf~~e temperature less chan 15 C. Since the drive 1s 
eonv~ttion cooled, 1t is r•eocm.n4t4 t~t you allow a mln~ of on& inch Qrt ~ll 
aides for air fLC)V, Opsr~tif\S in an enclosed area a.ay r~quh:e: exterf\3.1 cooling 
in 4r4er to Keep t:he heatslnk t~m9eracu~e less than ?S C (ie. ~ forced a!r 
fan). A rule of th~b if you are not able ~o mea$vre ~h~ hestsin~ tempe-c-ature: 
the heat:sink te~peratut~ 1$ within limits if you can comfort~bly hold your 
flnger on it ~or~ than l seconds. 

MotoT 
Controls Division co~plete model ~cors ~re raced ~t 212°F (100°C) ma~iroum 
~llovable case cemperature. Vhen ~onnec~ed in parallel, motOTs can overheat if 
operated at high spt~4$ fot ex~ended periods of tlme. Actual tempcratur~ rise 
is d~ty cycle de~endent:. Providing fore~d atr cooling fo~ the motors ~ill 
extend duty cycles but in no ease sh9vld tPe ~otor be allo~ed to e~ceed t~e 

raced maxiarwu. 

2. l. 3 Mount i.ng 

The Pll!:IX is & gelf-contained package r~qy.1r1n& 
methods and positions. A dimensions! ou~line of 
2.1. ). 

~inlmal concern for mounting 
the ?31SX is given in Pi&~re 

Koun~ing brackets have beer. provided to ~ouot or sec~t~ the Pll!:IX, The 
reco~ended ~ounting position is vecci.cal vlth the Oe3tsink e~posed to allov 
convection and heat ce.m.ova.l from tOe drive, lt u :-e.conuJ~ended that you allow a 
minimum o£ one inch on all sides fo~ air flow. The user should r~frain from 
mo~ntln& where the heat9ink is une~posed ot ~here e~sy ~c¢ess ~o t~e. connec~o~s 

or adjust~nts is not praetLeal. 

Shoul4 ~he 4rtve need to be positioned ~re chan 6 feet frQ~ the eotor. consult 
c;he fac~ory for the availablli~y of motors ~t~h longer lead lengths. 
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MOUNTING DIMENSIONS P315X SERIES 

Reo.r o.nd Front Side 
1.75 P315X-H 

1.75 P315X-L 
5 ~--=~·75- .,....---;~.,:..; 1.25 r 6.75-ti ~1.2 

I"' "'I 

lf') 0 

" ll? 
c::i C1' 

.. I 

r. -
2.95 

Reor o.nd Front 
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t- 1.25 

Side Reor ond Front 

Dip Switch Locations 

Figure 2.1.3 

Block #2 

1 to 5 

~ 

"'AT S~Nil 
2. 75--1 t- 1.

25 

Side 

Block #3 -1 to 3 
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2.2 Communications 

2.2.1 Rost Device 

For I~ compatibl~ personal com~~ters copies of the public domain programs 
PROCO~~m , QMODEM m and PC-TALK are available upon request. These programs 
allow the user to interface an IBM PC or compatible with the P315X controller. 
To begin operation, you must utilize the prewired RS-232 cable set to connect 
the serial port on your computer to the P315X RS-232 communications port. Next 
you must boot your computer system, then install the Controls Division disk into 
drive A: and type "QMODEM" <Return>. This program can be customized to the 
users computer for color and other features, More detailed instructions are 
available on the program disk via the <HOME> command. The program settings for 
communications can be set by the <ALT~P> command, and are preset for 9600 baud, 
full duplex, handshaking, 8 data bits, 1 stop bit and no parity. You can now 
follow the instructions displayed via the <HOME> command to use your computer as 
a dumb terminal or to pass files back and forth to the P315X. 

If you have an ASCII terminal available, you may also use this device to 
communicate with the P315X. Simply connect the terminal's serial port to the 
P315X RS-232 communications port utilizing the prewired cable set and set the 
baud rate to match the P315X. The communications mode and format must have the 
following settings: full duplex, handshaking, 8 data bits, 1 stop bit and no 
parity. 

The P315X allows the user the ability to configure it's output for the size and 
shape of the host's display. The ICL parameter T" allows the user to fix the 
number of lines transmitted to the host device prior to pausing. This allows 
viewing of a large motion program or directories on a display as small as two 
lines. A second feature available through the ICL parameter screen width "SC" 
allows the user to define the display width of the host device. 

2.2.2 Baud Rate Switch Settings 

The P315X Baud Rate Settings is established on switch block #3. By using a ball 
point pen or pointed object, duplicate the switch settings given below. DO NOT 
switch the settings with power applied to the P315X. 

The available settings are: 

Baud Rate Switch Settings 

Baud 
Rate 
19200 
9600 
4800 
2400 
1200 

Switch Block /i3 
P315X 
.l.ll.ll 

000 
100 
010 
110 
001 
101 
011 

600 
300 

AUTO 111 (Auto baud rate selection - not enabled) 
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The P3lS)~ utUhes a three vire implementation of the R.S·232 scrlal int.er!a~c 
and p'tovl<ks Recelve: 1).1.U. (P.:<), 1'r.enstoi t D.at.s (Tx) and Ground {GNJ)) on the 
connector. ThG P31SX does not support hsndshaking of any form. The host device 
used for communications should have it.& handshaking disabled thYou&A either 
h~rdv~re or sofcva.re, See the previous section on "ComLtUnLcatLng vich che 
P31SX" for public domaln pr9graQS th~t c~n b~ ~ed vith [BM compatible personal 
co~~t~rs. The ~o~uolc.ation default paTame~ers ar~ full duple~. no 
handshaking. 8 data bits, 1 stop bLt and no p«r1ty. 

n r OUT R.x OUT 
Tx OUT · Tx OUT · - ; 
GNo.ourl L_ GND our- . L_ 

RS-232 -- R-,: (}1.: Rx :N : : 
. - Tr.IN --- ilLJN I -

!rom HOST dc-vlc<' - GNO IN GN:> IN 

-l 

2.2.4 Oalsy Chalnin& 

I 

14m des:ignaMr 

P31SX Wiriog J)ia&tam 

R.: OUT R OUT 
Tx OUT I r: OUT 
GND OUT----a : GNO OL:T 
R-r lN ! -r- Rx 1~ 
Tx JN 1 · ... Tx IN 
GNDIN G~DIN 

X y 

Up to 36 [ndexers may be daisy chained to a eingle RS-2)2 port. lt is ncc~s~ary 
that each f')lSX have an t:xcl\l.siv~ ads deslgn.:~tor defined by pu.aJOec.er '"U". (see 
ftlCL PARAMETER J)tSCRIPTLONs• £or possibla designators that can b~ s~t thro~gt 
~oft."'arc). The daisy chaloLn& of controll~rs TP.qu;res thst t.he "Tx OUT"' of che 
sonding d.evict: be vit(:.d to t.he "Rx IW' o( the rc:¢~ivtng devl<:e, the "lb.! OUT" "f 
the sending device be wired to the •Tx LN• of the re~eb·~ng ~vic~, Th~ "(:J:D 
OUT"' ts v(re.d to the "GND tN• of the receiving device. Thi9 procedure 6pplies 
to aU the devices in a cJaL~y chain. '(,~ "P3l~X \JLrin& Dt.,grrun" depic.cs che 
proper tnethod 9f <:OOJlectio", 

·1 I 2 X y 
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2.3 DRJVB SECTION 

2., 3.1 Iutro4uc:t: Lon 

To provi.Ott 
can be ~~ade 

the \tser vith th~ 3·reat~st: SJ~~ount of veTs~t.i lity. 
to configure the drive for the applieatLon. 

1. T~lls t~ unit the ~urrent r~tlng of ~he co~or. 

2. Selects \oll'lether or not yov desire to w.e the auto'(l.Qt1c lo""·po!Je't" mode. 

l. E~~sblishcs :he micr6s~ep resolution d~sire6. 

~. Allows you to tune tbe optim~ curTent pTofil~ for your applicat1oo. 

D~pend.int on hoY you ordered your syst'ect.. the 
mo~or or to st~ndard def~ul: condi~\o»s whL~h 
~etup Ptoc~se for your application and ~to~. 

uni~ will b~ set for ~ specific 
may r~quLre you to .-;o through a 

Vhen purch~~ed ss ~ packaged system ~~mpletc ~ith the &Otors. tbe settin&~ vill 
be found on a l~bel aff1;c.ed to the UJ:lit at the factory. If the lh:ted m.otot 
d1 ffers ot t f no l1thel can he foun<l, follow the p1:oc.ectut"es in th£s sec:..t<u~ to 
verH}' and a<Jjust the settings. Disconnect povtr before l>roceeding. Be sutC' en 
note any adjustment~ for fucure reference. 

2.3.2 XotOT CQnnections 

!'totor connections are m.<~de on thP. 7 ?in pluggable eonnecror provide'~ w1th the 
d~ive. Never connect anything other t~an the ~toT tQ the .otor ~eroinels. (f 
you purchased the d~ivc vi~h a ~oto~. then ~he mot~r connections and cur~ent 
$.Witch sctt.inss vt)l s.lready have bC':~1l 'CD.&de. If not, t.:h~n sec~ tons. 4!. 3.2 ""d 
2.3.3 Will provLde you vtth th~ propeT driv~ settin&s. for yo~r ~otor. 

SAFETY lJECAUTIO~: bo not supply ~ver to th~ drlve Yithout haviP8 all of the 
mot¢r leads fi~ly conne~ted co ~heir appropriate ttra1nals. Connect ce~ter tap 
Yires to Phase A common an6 Phaas e Com.on e$ requiEed. connect the motot's 
ahiel6 to the tenDinel provided. 

Lf ~he motor turns ito the wton& directiol) for yout* 
the direction by ~eversing the morhr 1eads going to 
th~ 7 pin plvggabLe ~toT connectoT. 

M010R CONNECTIONS (T~r~insl y·~ l-7) 

.s.pplici'tt1on, you mo1y changq. 
the A-t anrt A· terCP..iunls on 

Th0c leads. ft't)m the chosen mocor \I:S.ll be connect~d .tc some ot* .3.11 of these 
"Ceratini'llf'.. .8cllw s.r~ dtagr&ats .and con;'!'lents dcptc:.ing th~ possibie 
connec;:c.ions fc>r 4, 6 or 8 lead ctC\tors; the eff~ct oo current $~tti.ng. ~t.c'. :.he 
~ffect on root.ot lnducc.ancc. 

~: Our ~~.amples ~~e & 4, 6 or 8 l~Ad motor ~at~d at . amp p~Y ph&se 
cunent for a unLpnhr drLvt>. schema (1-1). ~ c>hm resistance, 10 IQ)t j'er pha~~:: 
ind~ctance (L~lO). Stnce the P315 us~s a bipol~r dri.ve scneme yov vou~d 
apply 3 multipl;e~ to t~e unipol~r T.3.ti.ng to arriv~ o1~ the propeT cur(~oc 
se:~ti.ng~ (l)l" your col\1\eccion me~hod. Exi'lmples follov. 
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.. .... 
~ ... 

MOTOR 

4 LEAD MOTOR 

MOTOR 

6 LEAD MOTOR 

MOTOR 

6 LEAD MOTOR 
(HALF 'w'INDING) 

MOTOR 

8 LEAD MOTOR 
<SERIES) 

P315X User Guide (Rev 0791) 

A 4 lead motor can only be hooked up in the 
configuration shown. The drive output 
current would be 1 amp (1*1). The inductance 
seen by the drive would be 10 mH (L*l). 

Connecting a 6 lead motor in series provides 
excellent low speed torque but reduced 
performance at higher speeds. The drive 
output current would be .7 amps (1*.707). 
The inductance seen by the drive would be 40 
mH (L*4). 

Connecting a 6 lead motor to utilize only 
half of the motor windings allows the user to 
achieve higher speeds but results in reduced 
low speed torque. The drive output current 
would be 1 amp (1*1). The inductance seen by 
the drive would be 10 mH (L*l). 

Connecting a 8 lead motor in series provides 
excellent low speed torque but reduced 
performance at higher speeds. The drive 
output current would be .7 amps (1*.707). 
The inductance seen by the drive would be 40 
mH (L*4). 
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MOTOR 

8 LEAD MOTOR 
<PARALLEL) 

2.3.3 Current Switch Settings 

Connecting an 8 lead motor in parallel 
optimizes the torque and speed performance. 
This configuration results in the best high 
speed performance with some loss of low speed 
performance. Note that this configuration 
may cause extra motor heating due to eddy 
current losses. The drive output current 
would be 1.4 amps (I*l.414). The inductance 
seen by the drive would be 10 mH (L*l). 

If your drive and motor were purchased together as a package, then the current 
settings should have been previously made by your supplier. It is still 
advisable to verify that the settings are correc~ prior to applying power to the 
drive. Note that the P315X-L models are capable of providing 0.2 to 6.0 amps 
per phase and P315X-H models provide 2.0 to 8 . 0 amps per phase. 

Current Settings 

P315X STATIC DIP SWITCH 112 (*) CONTROLS DIV. 
PACKAGES TORQUE SERIES PARALLEL MOTOR 

(Oz. -In. 2 [12345] [12345] PART NUMBER 
P315X-A231A ** 100 lbs. OOlOO(L) 11100(L) A231-02A 
P31SX-A231C ** 40 lbs. OOlOO(L) lllOO(L) A231-02C 
P315X-M231 65 OOlOO(L) lllOO(L) M231-02 
P315X-M232 100 OllOO(L) 00110(L) M232-04 
P315X-M233 130 01010(L) 0010l(L) M233-06 
P315X-M341 150 01010(L) 1010l(L) M341-06 
P315X-M342 300 OllOO(H) OUOl(H) M342-09 
P315X-M343 400 10010(H) OOlll(H) M343-ll 
P315X-M421 600 11010(H) lllll(H) M421-12 
P315X-M422 1100 11010(H) lllll(H) M422-12 
P315X-H421 900 lOOOl(H) N/A H421-11 
P315X-H422 1800 01111 (H) N/A H422-16 
P315X-H423 3000 Ollll(H) N/A H423-16 

(L) Switch settings denoted by (L) are for P315X-L series. 

(H) Switch settings denoted by (H) are for P315X-H series. 

location of Switch Block #2. * - See DIAGRAM 2.3 for 
A "0" indicates that 
switch is "ON". 

the switch "is "OFF" and a "1" indicates the 

** - Linear Actuator Model. The packaged model suffix A includes a .050 inch 
lead (20 pitch), suffix C includes a .250 inch lead (4 pitch, 4 Start). 
Other lead screw pitches are available upon request. 
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If you plan to use a motor that was not supplied as part of the package, you 
should verify that it is compatible with the P315X prior to connecting to the 
drive.· Refer to sections 1.5 (Motor Compatibility) and 2.3.2 (Motor 
Connections) before attempting to connect the motor to the drive. If the 
closest current is within 10% of the rated current, it will probably suffice for 
most applications. Current settings 10% greater than the rated value should not 
be used unless special cooling precautions are taken or intermittent operation 
allows for liberal use of the Low Power state. These precautions should 
preclude motor temperatures greater than the maximums specified by the 
manufacturer. By using a ball point pen or pointed object, duplicate the switch 
settings given in the Appendix at the DIP switch on the drive. DO NOT switch 
the settings with power applied to the motor. 

Current Settings 

Amps per 
Phase 
0.2 
0.4 
0.6 
0.8 
1.0 
1.2 
1.4 
1.6 
1.8 
2.0 
2.2 
2.4 
2.6 
2.8 
3.0 
3.2 
3.4 
3.6 
3.8 
4.0 
4.2 
4.4 
4.6 
4.8 
5.0 

Switch 
P315X-L 
[12345] 
10000 
01000 
11000 
00100 
10100 
01100 
11100 
00010 
10010 
01010 
11010 
00110 
10110 
01110 
llllO 
00001 
10001 
01001 
11001 
00101 
10101 
01101 
11101 
00011 
10011 

P31SX User Guide (Rev 0791) 

Block #2 

1 to 5 Block #3 -1 to 3 

Dip Switch Locations 

Block #2 
P315X-H 

[123451 
N/A 
N/A 
N/A 
N/A 
~/A 
N/A 
N/A 
N/A 
N/A 

00000 
10000 
01000 
11000 
00100 
10100 
01100 
11100 
00010 
10010 
01010 
ll010 
00110 
10110 
01110 
11110 

***CAUTION*** 

API motor ratings are based on a 
unipolar drive scheme. Since the 
P315 utilizes a bipolar drive 
method, the multiplier that must 
be applied to the unipolar rating 
to arrive at the proper current 
is as follows: 

Series connection- .7 
Parallel connection - 1.4 

See Section 2.3.2 for additional 
information. 
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Swlt<:b Bloc II. U2 
Amps pet' P315X•L P315X•H 
~ IU305] 112,45] 
5. 2 OLOLL 00001 
5.4 nou 10001 
s. 6 001ll 01001 
$.8 lOlli 11001 
6.0 01111 00101 
6,2 lUll 10101 

6 ·" N/A OHOI 
6.6 N/A 11101 
6.8 ll/A 00011 
7.0 N/A 10011 
7. 2 N/A 01011 
7. 4 N/A non 
7.6 N/A 00111 
7,8 l!/A 10111 
8.0 K/A 01!11 
8.2 K/A lllll 

2.3.4 Low rover Set tint$ 

The PHSX can be configured for aut'o31.<1t1<:: lov-po.,.,cr, (~witch tiS on sw(cch block 
gl), The curtt:Ot supplied co the mo:or vtndingg will b('! 't"educed ro ~01 full 
power on~ (1) second ~fcer ~ttoo is complct~. The drive L~ re~urned to ful: 
pover upon rec.elpt of the tte)tC 9Cep sig.ulll. This op~ion is excelhnt to help 
conc't"ol ~tor h~~t1ng snd reQuce power cons~ptlon ~hen not in motion. 

Dip s ..... tcch Sectings 

~ Svicch Settine for Automatic Lgv-Pover 

Swtccb (NOTE t) 
Elocl<. ill 

!123456731 
xxx~bY.x AutOul.1lt ic Low- Povcr l)'(l.abled 

NOTE 1 • SeP. DIAGRAM 2.1.3 for location of Swiech Block~. 
~hst the s~1tch is ·orr~ snd a •1ft indic~:es che 

A •O" indic<~ u·:$ 
switch h '"Otl". 
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Z.3.} Microa~ep Re$Ol~eion Swlccb Se~~ings 

th~ rll~X Series drive all~V$ tb~ use% the versa~tli~y to ~~l~ct a ~icros~eg 
resolution t.hac. he-5t. m.i'ltches his application requtrl"lrw:nts. For a standard 1.8 
s~ep mo~ot tbete are sixteen selec~abl~ re~olut1ons that ran&e from 200 cu 
50,800 steps pet revolution. Refe't" to APtr;NllX% 8 and deterttine the resolut.lc111 
th~t be6t meets youy ne~ds ~ml set the switches as indies. ted, 

~lcrosc.ep Rtiilptign 

St:ecp:s. per 
R.evolat:.t(ID 

200 
400 

1000 
2000 
5000 

10000 
12800 
18000 
20000 
21600 
23000 
25400 
2~600 
36000 
soooo 
sosoo 

Switch (NOTE 1) 
alock 111 
1234~6?$ 
0000= 
1000><><-v. 
0100"""" 
llOO'xX).:.'>t 
OOlOx:ot:u 
101 Qy.xxx 
0 ll 0~'101 ~ 
lll Ox>: X:-!. 

OOOl:o:.xx 
lOOlxxxx 
OIOl=.x 
UOlx.xxx 
OOllx>:xx 
lOll= 
on lxxxx 
llllY.XXX 

NOTE ~ S.f:~ OIA43RAK Z.l.3 for locutorc c.[ Switch 8locl<s. A "0"" {l')dl<:tlt~s 
th.11t the 6Vitch is "'OIT"' ~d.,. "l"' indicates the svitch Is "0!1", 

2.3.6 Tuning the P3lSX 

The P315X seri~s dr1v~s may be tuned ~o optimize th~ current wsve forro Co~ 
optlonJJII sml)othness or relative sct\.trac;~ as required by th~ avplication. ~o 
.adjl).stmenu are avail&ble co th~ user. these adjust.m~nt:-t ~r<: maOe only a:t'~er the 
drive h.as h~~n c.onfi,;ured to a spec.tfh: motor. microstep resol\lt1on and is 
op~r~ting in the app1ic.a:ion (""lth load applied). The f'lrst acJjustmencs are for 
Phase A and Ph~~~ & o£fset. The second ~djust~ent is the sdditton af 3IC 
harmonic to the curren~ ~sve forM , 

Relow are two methods th3: ~~} be used to determine th~ level of mo~or ~esonsnce 
ln your system. 

techoDeteT Method 

U.s-Lng an oscilloscope co mMlitor th('. output of a tschorttetl"lr ~tl.~ched to 
t.he motor shaft. Th« t . ...,(;hom.cter DC voltage output. h ~ropottiond to the 
lloatvr spc~d. This V<llt3£,P. w(ll oscillate around an sveYste vo}l.age 'ilhen 
l.hs mocor is resonstlng, Tho object of this method Is to tune the drive 
for th~ loV~$t o6cillation amplitud~. 
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Audible lletb.od 

A stethoscope may be used whe~ the motor is mounted in an inaccessible 
locaticm, You vUl heitr the: ~u.41ble vibY~tLon ~~v:se6 by tb~ •otor et 
r~sonance speeds. The objec~ of this method is to tune the drive for the 
loves~ aapli~ude of sud1ble v1br~t1on. 

2.3.6.1 Phase O£fset Adjustment 

The phase of£6et adjust~nt 
when perXormed incoTrectly 
.ac.tjv.st~»ent is preset at the 

should not be attempted unLesg absolutely nece5s~ry. 
damage to tile drive and moto\" ct.S.Y resu)c, thL.s 

factory . 

Phase A Offset 
Phase B Off5et 

used to adjust the DC offset of the eurrent for Phage A. 
uged to a:dju9t the DC off5et of the cuTrent for Phase B, 

2.3.6.2 Current trofile Adjustment 

You coay gelect a current profile se;:ting c.o optimize for smoo~hne~~ t•r rllht.ivc: 
.sccur;tCy "'s requLrec.1 by the <tppl1<-"'tion. Thh: "dju.st.ment. 'lrlill ctinimize the 
effects Q( torqve ripple eau.sed by the motor's detent ::orque. This &djustroent 
is done by dip switch (}1, s~e Flgure 8.1.3 for loc.a:.ion. Sec c.hP. su(tches as 
1t'1<11e"'ted. 

Cu~reoc lrofile Setting~ 

)rd 
H;n:monic: 
Per Phase 

Swlteh (NOTE 1) 
Bloe'k #1 

(12)456781 
·S1 
• 3X 
·21 

0% 
ex 

•2X 
•5% 

NOTE l -

Xl'..Y.X...'<.lL 1 
XX'IOOt01l 

XX ')'..'11'..'<.10 1 
xx.xlOtOOO 
KXX.KX001 
xx-,::xx.lOO 
xxxxxOlO 

See DIAGB.Al( 2 .l. 3 fo\" 
tndtc3U~ chat the S\olL~ch 
is "Ol\". 

200 Steps 
Per Revolution 
Special ease 
1 Phase 
\ Phil$t: 
1 Phase 
?. Ph.a:cte 
1 Phase 
2 Phase 
2 Phase: 

loc.tt:Scm 
t.s "OfF" 

of Switch &loek Gl. 
and a •1• indicates the 

Two Hundred Scepe per Revolution - Spec:1al Ca$e 

A ·o .. 
swicc:h 

':'he lt~rrnc.mic.:.s ior 200 stc11s per revolution is a special c::.s.se. S1n<:f'. the'Ce can 
be no harmonics for & full step wave fonn, either ? ph<t.S~ on £ull step or 1 
ph.lsc.: 010 full step ctay be selected. The l phase on t·ull step will prov(c.h~ about 
half the torque as 2 phs5e on full step. 
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Procedures for cunins the drive ~o the motor: 

1 To perform the phase offsc~ adjvst&ent the ~ser ~ust ope~ate the mo~or 
in the pTimaTY regonance speed {usually be~een 0.2S • 1.2S revolutions 
per .seeon<t). 

2 O$lt'l& on~ of the oethods c.o. determine the level o.£ motor resonance in 
your system, adjust eh~ Ph~~c A ~nd Pha~e 2 Offset, 

3 U.sing. em~~: ot c.he oetl'tod~ c.o. determine the level o£ motor resonance in 
your system, adjw;t the Current. rrofile Sr:ttin&s (3rC'\ hur»onlc.), 

4 Double tO~ rooc.or speed ~o thac the .otoT is running rough at it's second 
resonance speed. 

~ R('!pe$-C. sc~p$ 2, 3 s.J'd 4 until no furtheT i'Cll.provement is noted. 

Th~ user aay vt~h to reco~d the dri~ configuration settings in the table 
provided belov b<efor<e prnc:.e~din~ tn the. ~e.c:.c.loH oo ddve connect.ions. The 
access panel may be closed at this ~ime a:; fvrc.h~r iuc~nl.al .~dju~ttcents sxe not 
requir~<t. 

P)l~X Configurotlon Stttln'l 

Mocor Hodel 
Automatic Low-Power 
Baud Rate Setcin~ 
current Setting 
Stell Resolution 

Svitch 8loc\c: 1H 
Switch &lock 62 
S'IOitch 8loc\c: ~3 

liote9: 

1234S678 

P~l~X Us~r Cuids (Rev 0791) 
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2.4 INPUTjOOTP~ SIGNALS 

2.4.1 Overview 

Ln their sl~plesc form, the P3l~X's inputs an4 o~tput6 (1/0's}, prov£de the 
ability for interaction becveen ch~ P31SX aud external devlces. types o£ 
ex~~rnal devices in~l~dts other P31~'s, prog~~bl~ controll~rs, lim1c 
switches, relays. status li~h~s {LEO'S), fo6t pedals. counters, optical stn~ors, 
pressurt" . .soe:ru;ors. etc. The st:ate of ,u 1/0's cau be defined .as "ACTIVE" or 
"]tlACtrVB•. When the st.&e\1.$ of the inputs change. th'l:s c.bAOgt: in 6tste can be 
interpreted tor caking eppropriate action. The action can be either pre-defined 
oT pr6gr~~bl~ depending on Which ir.puc 1~ "ACTLVE". A complete deftnttLon on 
how each l/0 funcc.ions Ls LncloOed later in this manua~. 

The inputs and outputs of tht P3lSX ~an be separated 
Programmable and L1mic Inputs an6 ~•nerel Oucpu~a. 
sll of th~ inputs and oucpucs are de"fioe:d .tloog "''ith 
<lefaul~ s~aces. 

2.4.2 Progra~ble and Ltal~ lnput 

inco the following groups; 
ro th~ t~llowing section~ 
~chods of ass1gntng ~heir 

lnput& sre eiCher pYog\".1./lloMhh inputs 61 · nl3, dedicsUd inputs CW'l., CC'Jl. 40c1 
HOME, or spec.1a} iuput.s JOG+, JOG-. and STOP. \Jh(cb can be assigned c;.n ~uy of 
inputs 1-ll. In th1!'t :~tec.tton ..,,~ will define the input t~rcU~cs. assigned nua.be\"s, 
the roet.hod t() $et the defauLt s:.ace .of ches~ tnvucs, and ho"'" c.he 1np\1Cs ctay be 
u~ilized in che users sy~t~m. 

INPUTS: 

INPUT 2 2 
INPUT 3 3 
JNPUT .ta • 
lNPl:T 5 5 
1NP~'T 6 6 
INPUT ; 7 
INPUT 8 s 

Spec1al ioput~ Joe~. snd STOP 
inputs. To do chis the input 
psramete\" oam~ ~s denoted: JOGt 

(l\PU':' 10 10 
lliPUT 11 11 
UPIJT 12 12 
INPUT ll l3 
CWt 14 
CC'Jl. 15 
110M~ 16 

roay b~ ~s~igncd to only one 
U\Ull.be:r must be sssig.ne.d to th~ 
(JP), JOG· (JH) and STOP (SI). 

of ~he first 13 
app rop i ate. I CL 

Ex.a.rnple: JP•ll JM-12. SI-13 A:t!:igl) JOC+ to input 9 11, JOG- r.v input ~· 12 
and $TOP t~ input $ 13. 

lf om: or aU of ~he speci.s.l t:1pu~s is declined chen tht ~pptopri&te 
pa.ra.cteceT v.s.lue vo1.1ld he 0. 

Lxa.mple: Sl•O 5TOP lnput is decLined. 
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2.4.2.2 Input Stares 

The C.'L, CCWL and KOH& limits sre noraally open with ehe pin~ lnt~Toally pulled 
high at voltage OPTO 1. Limits .-r<: .. ~c. !'I~ \./hen the normally open inp~,~oc;. swl tchee 
are ~losed by takins them eo the ground of che OPTO 1 s~pply. For the li~lt 
signal t~ ~e recotntzed by the P315X, the limit mvsc be tsken low for a &ini~ 
of 1m&. 

Yrogt'<uMmblP. tnpu~s. inpuc.s l to 13, are noJ'm;a.lly open vith the pins. internally 
pulled high st volt.c,~ge OM'O 2. Inputs are ac'ti\•e when t.hc normally open inp~t 
S'.li tche.s .arc do.s~d by taking thea to the g.rot..md oi. the OPTO 2 supply. For ~1:\e 
input eig.nal to be. (1.\CCig.t•i?.tl:d by t.he PJLSX, 'the inpue m\.tst b~ tt•ken }ofJ ~or s 
n~intrown of 2m.s du::in.,c;. the time the mocioa progrBA is examining that inp\.\t., 

ICl P.ar4.01.eters 11 and I2 defiM th~ ~u.rrent ststue of the pTogcamro.abl~ tu•d 1 im1 t 
input6 vhilc lCL p~r~~eter IDL and I02 define the dtf~ult sc.ste of all input&. 

by Bn eight. (8) bit number that defines th~ 
ID1 defines the default state of prog,Tamm~b1~ 
defaults 6tace of progrourua..1.hh Jnput:s 9-13, CWL 
In the fo.llo"'"i~ example the user h~,: "~t~t.r•r.~oed 

Each p~(~~~c~r t~ ~epresented 
<.lcfi\u\t ~::.at~ of the inputs. 
inputs 1-6 And LD2 Uef1nes the 
(l"). CCWL (l5) snd HOXE (16). 
that an applic:.at!c>u requires 
\f."''en c.he s'iitche~ are opene.d, 

& normally dosed ~witch c>tl input!: 2, 3 &nd u. 
tlt-' P3l~X vtl\ int:erpt'et ~hem. to be .. AC?JVI!'". 

l. Check ~he current s~~tus of (opu~ def1nlt1ons, VERIFY IDl <R~curn>. 
Th9 hos(. <tt:Vi<:e v£11 dhpl.ay s etring •JP1•00(100000". shoW"lne thsc 
the defau1~ stau~~ of iop\lt$ l co a ie "open"' or floating hLgh, ~ud 
must. b1.~ t . .,k.~::u \c>v t.o. become "ACT[\1£". 

2. "IDl", the inp~t definition v••r~rtt:te¥, is used to set the selected 
c.\(,~f••v1t ~r .. -,tt":~. All eight values must b9 entcted. (,lr (l1P. coMro.atld ~ill 
noc b~ t~c:.cept(\(l hy th~ c.onc.rolle-r. Type the following: 

3. 

IDL-OlllOOOO ID2-I0000111 <Re<~rn> 
The PllSX vill now interpret the inp~(.~ 6~fsulc.s .as: l, S, &, 7, 8. 
10. 11. 12 anrt 13 "'~active lo•. and 2. 3, 4. 9, 14. 1~ t):T\d 16 .'l~ 
t~.¢:-.tv~ hif,h. The definitions &re r-etained Ln du.: 'bt:~r.r.~ry backed R.hH. 

ChccY. ':'h"~ 
host ..,:,u 
no"'· shu~.<; 
the user 
c.heck the 

o~w ~c~tus of the inputs ~ith the VERIFY 1 commnnt, The 
now d i.spl.a)· "1.01 UOOOO" • "I2•10000U.l". The inpuc s~at'\ls 
th3~ *2• §3, ~4. §9, ~14. ~lS and ~l6 ~re ·nr.TJVR~. Once 
ut.t~Ch4:~ .t not"atsl closed switch to these inpul.s yuu oony 
sts::~.:~ again an<l all inp~,~oC.~ ui 11 be • lNACTI\'E". 
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llheu \lt1Uzine, the c.loc\cwise limit (CWL), and ch~ <:c>l,l.lltu clockwise l.icaits 
(C~~). the user may selec~ hatO or soft lt•i~s. The P31$X is configured ~t the 
f•ctory for hard li•its. Yi~h hard limltF the P31SX ~ill i~ediately stop th~ 
drive puls~ cu.1n whe." .s. limit input ia "'ACFlVE"' in chat direction. The user 
may config,ure t.h* P3l'SX for ~oft Uctits by adjust'OI.ent. of \).:\t<\111etu "LA", WSth 
so£t limite the P31SX will a~ke a controlled deceleration and stop vhen a liml~ 
input 1s •ACTIVE• in that direction. ~he sc>tt limit will cause th~ motoT to 
decelerat~ ~tll1%£oa the paTamecers for decelletation elm~. "D~. snd base speed, 
·&". If s liait input beco~s •ACT1V&" wh1le the notion pTogram is commending e 
move in t~st dLTection, the progtam wlll b~ ~erotnated and returned to the 
immediate go~e. ThP. selection of hsrd or soft lie~its vtll b~ deterM(oed by th~ 
user~ ~pplication. 

Ltm(t inpu~s are nor.mally open with the pins inte~nslly pulled high at volt4$e 
OPTO 1. When th~ normally open li01.it svitchcs art: clo$P.d by tak1ne chem. to the 
erouod of the OP!Ol supply. for ~ ~tnl~un c>t lms, ch~ input signal ~ill be 
rec.ognLzcd by r.h4: P3\~X. 

2.4.2.4 Input Connec~!one P31SX Input> 

-
OPT02 
+S to JS VDC 

2.4.3 Proara~ble Outputs 

In r.ht~ !:ect1or. ve will define the output names, assigne<l nwnber ~nd th~ ~~~~thod 
Oy Yhic.h the ..,ser c":..'tl\ ~et the. default. states. 

PROCIW·IM.'<.BL£ OCTPl"TS: 

~ 
OL'1'PIIT 1 
Ol"TPUT 2 
OI:TPIIT ) 
Ol.."TPU1' 4 
Ol"TPIIT 5 
onPUT • 
Ot.TPU1' 7 
Ot:TPUT 8 

!lUHBER 
1 
? 
~ 
4 

> 
6 
i 
8 

TYPE 
s1nk1n& 
sin\cing 
sinldng 
sin\c.ing 
sinking 
sin\o:ing 
sinking 
sinking 

\.t"hcn ovt"po..~ts 1 t() 8 are open the pins are hi&h internally at voltage OP10 2 auc! 
'*hen "ACHVE" the pius ~r~ stoking current to OUTPl'T CotOlON. The user QI..Qy 
dP.c":.{de ~hat the output default stat~ n¢~ds to ~e ch~n~P.d, fhe P.X.~ple following 
describes ho~ this Ls ~c~oapl1shed. 
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2.4.3.2 Ou~put StA~ea 

The param~ter •oo·. Output Definition, is repr~sented by an eight (S) bit number 
th.3C. ~ftnu the ciehult. sute <)f c.he f"HSX' S; c>uc.puc~. th~"t \ll>~r l1i'ts d.et.ermi.ned 
that tbe application requires cwo slnklng outputs to b~ ftACTLVEft low • 

l. Check the current starus of outputs, VERIFY ODl <Return>. The host 
devt(:~ wOl 41~phy .s. sc.Ting "'001 .. 00000000", shovLn& ch.tc che 
default. states of the <>vtp\IU:, Sinldng O\tCp\,ts 1 co 8 are ftopen• Bnd 
pull~<i htgh co voltage OPTO 2, When ·ACT[VE" they v'll he sin~Ln& 
~~rrent to OUtPUT OOHMO~ <>Y ftlo~·. 

2. ·on1·. the oucput definition paTame~er is u~ed to sec. c.he selecc~d 
de{3u)c. s~tes. All el&ht values must be entered or che ~c>~od ~11\ 
not be accepted by the eontrollet. Type the folloving: 
OD-xll 'IXXT'I' -<Return> 
the P31SX ,_,Ul OOfJ 1nc.~rpl:~t tb~ Ol.ltpvt deb~lts .as: l, 4, ~. 6, 7 
and S as active vhen sinking current, outputs 2 and 3 are active ~hen 
open (not sinking cu~Tent). The definition~ are retained in the 
battery backed RAM. 

3. Check the new status of the outputs with the VERIFY 01 command. The 
host will nov display ·o-OllOOOOO·. 

2.4.3.3 Output Connection& 

P31SX OutpUt$ 

r OPT02 
/ +StolSVDC 
' I .-.:: 
1 -::;.... OUT2 
' 

L-+O:::tiT OOM 
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2. 5 ENCODER SECTION 

2.5 . 1 Encoder Capability 

The P315X is a stand-alone single-axis packaged Power/Drive/Indexer 
interfaces with incremental encoders to provide the user with position 
Position feedback capabilities available on the P315X are "Stall 
"Position Maintenance", "Following" and "Home on Z-Channel". 

unit that 
feedback. 
Detect", 

If you purchased the P315X and wil l not be using encoder feedback, you can skip 
this section and continue to t he next secti on. 

The SAC-560 is capable of interfacing with optical encoders providing 
differential or single -ended, dual square wave in quadrature TTL compatible 
outputs. For good noise immunity differential TTL compatible line driver 
outputs such as 26LS31 ar e preferred. Maximum frequency is 256 KHz 
(prequadrature). Example, a 10000 line rotary encoder can be interfaced if the 
maximum shaft velocity is less than 25.6 revolutions per second. 

Controls Division encoders (models El000-250, El000-375 and El000-500). 

I ncremental Encoder 

If you have purchased a non-Controls Division incremental encoder you will have 
to wire the 9-pin connector yourself. If you purchased your 
incremental encoder as part of a packaged system it will be pre-wired. The 
P315X requires the standard phase A+, phase A-, phase B+, phase B- and optional 
phase Z+ and phase Z- inputs. The phase A and phase B inputs provide quadrature 
input signals. The P315X has an internal quadrature detection circuit. The 
optional phase Z inputs will allow the user to find the home reference position 
with respect to the index pulse. The Z-Channel will provide a single index 
pulse once per revolution for a rotary encoder. 

Encoder Resolution 

The resolution of an incremental encoder is defined as the number of distinct 
locations that are available in one revolution of the motor, (in some cases the 
encoder may not be coupled directly to the motor). The Controls Division 
encoders are 1000 lines per revolution, this is the pre - quadrature resolution. 
Thus the post-quadrature resolution of the encoder is 4000 pulses per 
revolution. The post-quadrature resolution of your encoder must be specified in 
ICL encoder resolution parameter "ER" . In the case where "ER-4000" , the ICL 
System will expect to receive 4000 encoder pulses per revolution of the motor 
shaft. 

2.5.2 

Host Computer 
or 

Terminal 

RS-232 

P315X User Guide (Rev Oi91) 

P315X 

MOTOR 

NCREMENTAL 
ENCODER 
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INCREMENTAL ENCODER 
+5 Volts 1\ 

PMfseA+ I \ 
ase A-

Phase B+ 
Phase B-

Phase Z+ 
Phase Z- \ j Encoder Growtd 

" / 

+Svl A+ 
A-
B+ 

~~ 
~ftRtn [ 

P315X CONNECTIONS 

These encoder test procedures should be followed to prevent potential damage to 
your system. 

When using encoder functions, the ICL Parameters "ER" - Encoder Resolution and 
"MR" - Motor Resolution must be defined for the P315X to operate correctly. 

l. Motor resolution is established by setting dip switches on the P315X. 
We will assume that the P31SX is configured for 20000 steps per 
revolution, thus we will set MR-=20000. The standard encoders supplied 
by the Controls Division are 1000 line encoders. After going through 
the quadrature detection circuit of the P315X it will have 4000 
distinct locations per revolution, thus ER•4000. In cases where the 
encoder is not directly mounted to the motor, the user must determine 
the number of encoder pulses that will be received when the motor is 
displaced one shaft revolution. 

2. Now we will verify that a move in the positive direction results in a 
positive change in the encoder position. Prior to performing a move we 
will set motion parameters "A", "B", "D", "H", and "M" to allow us to 
move the motor shaft. 

Reset 0 
EF-00000000 
MUNITS 
A-=1000 

8•10000 
D•1000 
H-=500000 
M-=400000 
MR-20000 
ER-4000 
E=O 
P=O 
PAUSE 
MOVE 20000 
VER P VER E 
"P 20000" 
''E = 4000" 

Resets the P315X to initial power-up state. 
Sets all encoder functions off. 
Sets move unit of measure to motor pulses. 
Sets acceleration from "B" - base speed to "H" -
high speed to one second. 
Sets base speed at .5 revolutions per second (RPS). 
Sets decel rate to 1 second or less. 
Sets parabolic ramp high speed at 25 RPS. 
Sets slew speed to 20 RPS. 
Sets motor resolution to 20,000 steps per rev. 
Sets encoder resolution to 4,000 counts per rev. 
Sets encoder position to zero. 
Sets motor positions to zero. 
Set processing mode to single line. 
Move the motor 20,000 steps. 
Verify the motor and encoder position. 
Motor position is 20,000. 
Encoder position is 4,000. 

If "E - -4000" the encoder wires for "A+" and "A-" must be switched and the 
example re-run. The value of "E" will be positive when moving in the positive 
direction. 
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2.6 POVXR SECTION 

Ensure ~ha~ your pow~r sou~~e {$ 9S~l32 VAC. S0/60 Hz. 

A three prong power ~orO vt~ ~keyed 3 pin plug typG connector is provided wltb 
the psckag~. Simply plug the connector into the ma~ing sockec on the drive and 
pl~g into the power source. When pover ts presen~. the ftPOWER• LED will be 
illuminated. Pin out list follows: 

AC [npu~ Bl~ck Uire (Line) •....... Line 
AC lnput White Yi.re (Neutral) ...... Neutral 
AC Input Green Wire (Grouod) ...•..• Ground 

A" hol.,tion transfortter can be used to enhance c:he syscem.'e l"ll~ct.ri.cal noise 
itoiNOLty. 

2.6.2 DC Connections 

Ensur~ chat your DC po~er source is a minimum of 2 amps st S-\5 VDC. 

The DC pover sou~ce is only reqvirc~ when the user is wiring the tnde~er LnLo 
hh appli~ation. such as limit svitc.hee, pro&Y3t~ahl-t-. 1npu.ts and outpu~s. This 
DC S\1pply is utilized c.e> po'WeT to the opc1eal•1solati.on circuity of the inde.x~r, 
The posit1ve ~f the supply is connected co the OPTOl snd OPT02 plns of the plug 
t.yp~ conneetots. The supply 'l'eCUrn i ~ C(jOJ'ne.ct~d tQ chc.: Ol.'TCX, output comroon pln 
of the plug type eonncccor. 

OPI'Ol Supplies opcic.al-i.se>l.ac.(on vo-lcagt: to the limit inputs; C"k', CCU' am.l 
HOM£. (Inputs 14. 1~ an~ 16). 

OPT02 Svppllos opti.c~l-isol&ti.on voltage co all ~( th~ outputs and to the 
programmable inputs 1 to 13, 

P31SX lnpurs 

. 
; 

; 

OPT02 
. --Sto lSVDC 

~ 
··.v-·~ I 
\. . ~-lNPlfr 
' ' _, __ 

P31 ~X U$e.r Cuid~ (Re'' 0791) 
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2.7 SYSTEM STATUS 

Z.7.1 System Scet~a LED~s 

The f31SX provides th~ vser wL~ LED·~ for indicating the current s~atus of the 
drive. 

STBPPrNC (GREEN) 
This stat.u.s UD h 1ll\UII)h\3.t.ed vhetl che motor is stepping. When the 
~t.ion is coapl~~~ th~ ~c~tus LED vlll curn off. 

OV £a CURlU:ll'l' (BJ!D) 
Whef'l 1ll\UI)1n.at.ed this um indicates an .,vet cvtrent f;-,ult. (".undtclotL The 
drhe fauh O\ttput. "111 hP.c:.ocw. hcche:d s.cc.ive it' this condition exists. 
Check tOe d'dve for wiring problecu and \ht~ step JIIOtor for shorts. 

OVU. T£MPEJ>.ATURB (RBD) 
Whgn 1ll\1.011n"ted thls LED indicates that che drive t'emperatun~ 16 aho ... •c 
60 C. The drive fault output will becoCK act1vt: 1f tll(~ coodttion exhcs. 
Addtt1og.al cooUn& ma.y be required co maintain a heat.si.nk temperature h!SS 
than 60 C. 

UNDEB VOLTAGE (aED) 
When the AC power drops belov 9S VAG or 'tht: e1o:tertul resec input: 
this LED is ill\~inste~. The 4r1ves f~~l~ o~tput will be active 
con.d1tion e1o:ists. Verify incegri::y o£ the AC supply. Ver1fy 
ox~ernal re$~t input (~ not s~t1ve, 

~0 PO~ (Y£LLOV) 

h e.ctlve 
l<'hen thes~ 
th~t. th~ 

This LEO is illuminated wh~never the mot~r 1$ in the n&·pover ~ode due to 
cit.hor an <~c.;t.iv~ 1lQ·pO\il"ll" Soput. m: .~ (.'\ult condition. Caution is requiTed 
since the mot'or may not. have torq\lc S\t{{.Lcl.-:r;t. r.~ t'f:StY:th• loAds. 

POIILR (GP-.EtN) 
Vhen 115 VAC po~eT i6 present:, th~ ftPOVERft L£0 will be illuminated. 
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2.7.2 Drive Fault ~~~t 

The P31SX provides t:he useT wlth .a drtve hv..lt. outp\tt that can be used both .1$ .<J 

visual ind'lc.atlon ;tntf an i:~lect.ric.al sip&.l indication of the cut'"rent ~ta.tus of 
the drtv~. The: ted statu6 LED's provid-e a visual 1nd1<::.s.tlon of a <lrLv<G fault 
'-'hlle an active drive fault ouc.pu.t provides th~ eh.etrical &ig.nal to notity tOe 
host. ~o~ that vh~n ~ faolt CQndLtion exists the ICL System will slso ~end the 
message "#31 DRlVF. fii.Cl.T .. via. the &S- 2l2 t'O the host. 

The three possible fsult ~ondittons are OVER~~rr. OVER-T&HPEP~TURt and 
U>lOER-VOLTACE «s indicated by the red LED's. 

OVER CIJR.RENT (IIJ!J)) 
Vhen ill~inatcd th(s LtD indicates au oveT current fsult c~nd1c1on. The 
drive hult output vill becolle la.cdu~d active if this condition e~ises. 
Ch~¢k the drLve for wiring problems and th~ step ~toT for short~. 

OVER TEMPBRATUJU! (RBD) 
When 1llumin.st~c.1 thj~ \..&{) itldleates that the drive tempera:.ur~ 1:.~ above 
60°C. The <lri\~e fault output 'OO'ill become a.c:c.ive 1f tl1h condition ex.ists. 
Additional cooling may be re<;ulred tO rnt~1nt.ain a heacsink tempersture lll~'> 
th.llO 60°C. 

UNI>D. VOLTAC& (i<t~) 
~ten the AC power drops belo'l." 95 VAC 01· th~ C'\Xt.C':rnal 
chis LED is ilhamJn.s.t~d. lln~ drives fault output 
these condition exists. Verify incegrlty o! the AC 
the external rP.~et lnpur: h 1:ot. active. 

re6et input is acttv~ 
wl 1) be ~tc t:1 vc when 
supply. Verify ch~t. 

To cle•Y th~ d~ive fault coudltion a ~2BSET o~ ¢~nd muse be issued. 
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3 Starc-upjTest Procedures 

3.1 Applying power 

Once the drive U. prop~rly mounted and .Ell of the required connections hsve b.een 
made, che drtve may be powered up, Pl"g the 3 pin ctating plug tnto c.he <lrive 
snd then t.he pover co\"d tnc.o llS liAC source. Initial po\O'er S;houl<l be applied 
vith no pulses betn& fed to th9 drive. The motor v(ll lock into position 3C 
it's rated static torque. [f che 3ut.Om~~1c low•power mode has been sclecred 
t.hen the static torque ~ill decr~ase tc &bout SOX of it's rat~d static torque 
s.fte't" on.e secQmL Once the pulse input r~ce bt.\g1n.s. the uotor should begLn to 
seep in th~ s9t direction. 

3,2 Establishtng Communication~ 

3.2.1 Tt$t Procedure 

Sefon proccoding vi.th this sect1ot~ vl<.~asc ensure chst a.ll che .tpproptio.te 
cornoounlcations connections h.s.ve bEten Al<'c.Jc on the P3l~X. You shoulcl "l.so ensure 
thac youz host devtce h~s h~cn configured co comroun1cat.~ v!th the P3l~X. One~ 
this hu been esc<1\J.l1slted "'e are read~· t.o apply pt~·.,.er t.o th0c Pll~X. \lhen po~o•c::r 
is spplt~d the P3l~X vill peTfol'll 1t"'t~rnal diagnostic tesc9. After S.l.lcce6sful 
c.oarplct.ion of the tesc.s a e.itn·l)n message will be sent to th~ host device that 
appears as follo~$: 

ftRO American Pr~(1Ston industries 

0> 

smart Axis Controller. Copyright 1988 
SoftwAre V~rsion x.x• 

Jf your host device v.ss 1\nt connGcted to. the P3l~X vLa it's RS-232 interhc<.~ 
..,.1:\en poYer W<t.S applied to che PJl~X, you d,id not see the sit('o·ou o:es.sage. This 
occ"rs sincG the PJl~X d4~$n't support sny co~un(~~t1ons handshsking, Thi$ 
does noc pr~v~nl you from signing-on. it merely ~sns that you will uot see the 
~ign•on .essage shown 3bov~. After connec~int your host device to the PJlSX via 
the RS-l32 int9rfsce and applytng power co you't" dev1c~. you ~ay be~in 
convoouuications. To ve't"ify ch.:u. you are connected depr~ss the <ESC> key on your 
f.i.oeypad and you should no"' 6ee the "0> " prOfl\pt on you'( device. lf nor. depress 
the <Return> key. lf you scSl} don't see che proapt ch~r~c~~r on your display 
tOen you .should ~efer to th~ ·Rs·232 Troubleshoottn& Procedures• cha.c tolloYs: 

H after follo'W1n& the troubieshooting tnstr\lctions you sre sc.Ul 1.1uable. to 
establish ¢Oilll'lunications with t.he P3l~X you should remove po\o•t"Jr and ref~T to the 
•lnstallation and conftg~.~r~tion• section of tht~ m~nual. C&refully rev1~v all 
viring and setc.iog.s m.ake the necessuy corrections and retry. H th~ problem is 
not i.<~c~ted, pLease c.onucc. youi Sales Representat.tve for a6sis::ance. 
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If your display d0Vice is Less than 2S lines 3nd 80 characceTs wide. You should 
reconfigure the P31SX ~o escablish ~he proper sec~tn&S. 

The screen vidth pn~ec~r "SC.. i.e used co 04.fin€: the nWJtber of 
characters svaliable per line on the hose's display. To configure th~ 
output screen ~i4t0 to 40 chsTacters. cype the follovLng~ 
SC • •o <ieturu>. The parameter "SC" can be a value fro& 20 to SO 
¢h.-trac::c.e.rs dependin._~ on t:he host'& display wldch. 

The lines c:o 
.sent c.o che. 
instruct the 
~yped. 

display p~t~ec.e~ "T*, is used 
host device before pausing . 

P3l:>X CA) CTsnsmi c 10 lines and 

ro define tho nv.mbsr qf lin~$ 
The TwlO command vill 
pause until ~ny char~c~r 1~ 

The procedures for croubleshootlng thr~~ v're RS-232 serial communications are 
cu> foUows: 

L UcUi2e che pTewired RS·232 ccs\.lh se.c supplied vith che P315X. 

2. 

3. 

4, 

Verify that the host. devi.ce cransmir line (w.;\l.~lly p11'1 2) 1s 
connecced co che ll'<. lN of the P31SX. and cOe nceive line (usu.ally 
pln 3) qf ~hP. hose device is connecced to th<e 'f); lN of thP. f'3l:;K, 
The DC common ot stgo~l &rouna of :he hos: device (usuallv pin ]) is 
connected to tbe GN'O nr of the P3l5X, N'OT earth ground. ~ 

~ot.e: :Somr:: serhl pot"~s require handshskin&. ThL.s can 
chrough hard~arc \.ly j~erlng RTS to CTS (usually pins 
()~'R co 01'R {us.ually pins Et and 20). 

be c1Lst,blcc.! 
4 and ~) anC 

Verify that the \rqst. 
Pll5X, 8 daca bic~. 1 

device t s sec to. the 5&me 
scop bics and no pati~y. 

baud 'tace as the 

lf you receive doubLe charactee's, fot inst.::tuet:: 
r(~edv1ug "M", your device :is sec for h&lf duplex. 
co full duplex . 

r.ypt "t 
Change 

"A"' .s.nC 
t.hc setup 

.>. A cable len,sch of le.ss than ~0 f~~t h ru.of'ci:CII)ended becween che hose 
device and tht:: last P31SX in che dai.5V chain. lf a shielded cable is 
used, be sure that only one end of i:.he sh1~ld is connec~ed co che 
earch ground.. 

6. To test che host device or che ce~inal emulation software, 
dlsconnecc che P3l~X and rrsnsm.it a chilt'<'Cr.er, You should rlo~ 
reec1v~ ~o e.c~oP.d chaTscceT, if you do, you are in the half <lupl~~ 
mode. Juroper the host's crans.mit and r~e~1v~ line~ cogechet" and send 
another ch~Y3ccer, You should receive che echoed. chae'acter. If n~t. 
please consult t.hc m~nuhccurl'!:l. of che hose device's serial interface 
for chP. prope.t" pin outs. 

7. li the~~~ outpu~ t~o~ che PJl.)X ~o che host device bseomcs mi~cd, 
(i.e. Droppi~~ charact~rs or co~p)P.c~ ltnes}, che baud race may ba 
se!. t:o hlgb. The (li!;phy buffer of the hos~ device may not be able 
co handle the data stream. To correct this problelll. rcL Ps-rsroece~ 
ftT- wlll ~11~~ th~ us.er co fix che nuabeT of lines di&play*d vrior to 
p~u~ing. The baud r&te set~in..E;s of the systero 01<.\). ah~ hP. Yeduced, 
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&efo~e proceedin& ~l~h this S$et1oo 
~he ~31SX and your host 4evice have 
.and: po'lo·t:r h.s.s been a.ppliecJ. 

lt ie assumed eh~c communics~ions be~ve~n 
been establi~hed; che mo~nr Ss c~nnected: 

S.).l T~s~ PYocedures 

the fvllo~1ng tests vill perfo~ motion on the PllSX 
RUN and SLEV co~anOs. (t ig assumed tHat the P31SX 
Ie'loh.,~141'1 .and chst yoo are ustns s 1.8 st~p IJ:OtO\". 
are Listed 1u bhld cype. 

utili.z.Lug )(OVE., POSITlON. 
is s~t .u 10,000 s::eps $H.~r 
N~te that. ~}u•. (CL commands 

&=5000 

H=2SOOOO 

A- 10000 

D- 10000 

!!= usooo 

MOVE LOOOO 

VERIFY P 

MOVE -20000 

Vl!JIIFY P 

POSITION 10000 

VERIFY P 

POSITION 10000 

Set current position to zero. 

s~t bs~e gpeed to l/2 revolution per second, 

$P.t highest spee~ limi~ to 2S revoluLiQn~ per second. 
1\0t£: !hr "full/half step ddves thi9 ":ahl.~ Ls ;,lu'>uC 
30000 as it is \:.:.:~d to controL the pul.:.:t: ~idth. 

Set Dccelern.tion tim~ to lOOOOm~. (10 Saconds) 

Set ~ec~leratlon ~ime to 10000m~.(lO Seconds) 

Se~ no.sxiro~ speed fot 12, S revolutions per .s<:c:I'>Jld. 

The caotot' vill :,cArt at base sp(";(";(l :-an acce:.erate 
to~ard the ~~im\~ ~p~ed then deGeler~te snd s::op 
sfter on~:: rt>.Y"Olution. For t.hL,.; ~ho'tt of a m<~v("; ~hP. 
ct.otor ~ill no~ tt-:ot<::h i~'s max.imum. sp(";~-:c'l, thi~ i6 due 
to ~lu.~ ltu'e .a<::celeration "oc1 deceleration times, ThE= 
motion will be 8 tyi.snguls't type. profi)l'l. 

R.esd the pat~t:n~t~r!: .and make specl<ol note cho.t the 
1~uneot: posi::ion va)vt: )0000 ::o denote 1 C'e"''>hltior."P" 
in Ci.' diteGUott. 

The motor v.i.ll move CCil.', 2 revolut.L(IO$. :l.nd stop. 

Reed the par~ro~tP.rs and aake spcc1~1 note of the 
('.\ltrP.Ilt "P"' vsl.ue is ·10000 to den~te 1 te.voh;c.lcou ~n 
CCi.' cJLrP.<:cSon f'l"om the ir.hL~l posltLon. ":f• . .,;.)) hP. 
7.00C•O to denote t.hl) ).tsc. index dis:ance. 

:Jse the . .;~b$Q}ur.~ position coGUI~an~ 
~v ,, position of 1 rP.voluc:.o~ 
posicion. 

c.u re:.u~r. the m.oto:: 
:::Tom th(•. 1cll :.i.sl 

';l;,e eonc:rnller vil: repoC'~ tb~ c. ..... rrent position. 
•p - 10000" 

This time the. 1nd~xer vilL nol lli.~V<.~ the moto~ since it 
is alrea~y 8t the coamande~ p~si:.ion. 
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The ne~~ lCL coun~nds co be u~lllzed arc ~he lUN and SLEV c~nds. 

~lib 
• 
RUN 

STOP 

SLEll 

STOP 

<£SC> 

CQtg~ENfS 

Sec the nc~c aove dt~eccion eo~ . 

The motor will run a~ base speed CW 30d continue uncLl 
~ STOP COJDJD3f\d is i6S\U~d. 

Co~~~d the motor to stop. 

the motor vill scart ac base sp~ed in tn~ 
direction inder.ed oY co~oded, accelerace ~o 
m~x1mum spc~d snd slev until com~nded to stop. 

hst 
the 

Co~snd ehe notor d~¢elerate !rom maxi~~ speed ~o 
base speed and ~cop. 

N~~e ~he •escape Keyft 
slew comman6, the 
deceh:r.~ti on. 

c.an be 
tndex. 

aborc a run or 
stop vi C.hout 

P31~~ User Cui~~ (Rev 0791) 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



3.3.2 1raoblesh0Qt1ng 

If a proble~ occurs or your sy~c~m does not funccion properly (or ~.s yo~ expe~t 
lc co operate). che operator should immedia~ely tu~n off and disconnect all 
powel: co t.he dJ:he before ~tceapcing any tToubleshootLng or rep;).i r, Only \:hen 
ye>~J. l\.Mre tdeot:tfied .e.nd isolaced the ?roble~. <::.'ln you effecciv~ly begin co 
resolve the problem. 

the lnit1&1 $Cep in croubleshootins i6 to verLfy thac ea<::h <::omponenc func~ions 
properly vhen op~rated 1nd.ep~nd.encly. The motor sho\tld be <H.seonnect.P-d froet~ che 
\e>~d to iso)ace ~e drive from possible lo~~ r~l~~d proble&S. You may have to 
dl.smant.le your syscem chen reassemble and test ~aeh c~mponen~ ptec~ by piece ~o 
detect che problem. 'ThE: folle>wing Usc of sympto'm.6, ca\tse.s, ~ud eorre~~ions ru.y 
help to 3uide che user chrough a problem $OlvJnt ses5ion. 

l!OTOR SIIAFT FAII.S tO 1'I1Rll • 

No pqwer t? dr1y~ - chec~ if AC voltage i.s pr~~ent: ~n~ gr~en power L£0 is 
illuminaced. 

Motor cur-rent: sg:t tu lo"" · vf:rlfy t.he cunene svi.tch se~~Lngs ~re s~t 
properly. 

~Op~•~nL_~~~·~t~o~r(_~w~lp~d~tnn££~S check chac each 
appropTiace resiscsnce wich no ope~ coils. 

ctOCor vind1ng phase 

~~~o~i~n~c~o~m~i~nyg~p~u~!~s .. P ~ ch~ck for proper level and widch 
#2 (Sc~~). Th~ green scepping LEO is illuminat.ed tf 
cocmanded. 

ot" pulse at 
:..~t~p p~)ses 

••• tlu~ 

Logic Pin 
are being 

Ko power logic - [f the no•po~er L£D Ls 1llunfn~ced, verify thac drive 
fault cond(ttOn$ do no~ exi.sc. 

f1x~d l~ad - ~heck co see chat driven load 1.s nvt j~~ed e>r coo lar~e a 
load foT che chosen mo~or .sLz(~. 

Ma!OR MOTION IS ERRATIC -

Imprnper 
connected 

lP.ad connections confirm that the leac.ts of the IJOCO)" 
~ith the proper seq~eoc~. 

!fotpr CU((4iDl SI':C I.O )OW' 

properly. 
VP.r(fy rhe cu~rent svicch sectingp are sc~ 

'-'lndioe COI\tim&jty check co 
spprop~iace resi~tsnc~ vith no 

see that eBch phas~ of the ~toY has :he 
.shocts betve~n ~lodi~&~ or co che housing. 

lncoming pul.se ip)£.gthx · confirm th.at che pulse rates being commanded 
~r~ ~oc too fa~t for ~he aoco~ co naincsin synchronism. 
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Re:oMJlt. 
resonanc.e 

ipse~bilicy - confirm 
r~ngc by adjusting th$ 

th.u. cl\e 
vch~iey. 

mocor is not opc.r.ating in • 
Qyrren& p~ofile adiyztptnc - If che problee of rough microstepp1n& ~x1s:s 
chen the following procedur* is re¢o~nded. Adj~st the pulse rate to 
achieve .a shaft speed of one revolution per second, n&Y.t ~djust ~e 
de-offset poce~tto~cers to achieve s~och rot~t1on of che motor shaft. 
The adjustment of the. de -off's.ec po1;ent1o10ec.ere vi.ll fine c:uoe che d:-ive t'O 
the S;elecced mot'or. Add Jrd hsn&Ouies to che cu-rrent' vav<(: [uno, see 
section 2.3.6, to opci~it~ for smoothness or r~lative accu-racy. 

Normal opP.taLin' pode it is notQa) foT step motors. when run at ~heir 
rate-d currenc robe hoc co ~e couch. ln general. lf the tootot" case 
tcmper.1tc.ure is less t.ltM\ lOOnC. their h no cause for c.onc.c:=rn. Uheu a 
'GIIIQt:O't h confl.gure.d :f<>r parallel opoe.'t•ti-on. .e.c hig,h .spuds ovtr e...s.te.nded 
perlods of tt=~. eore hestin& may c.ause. the cotor ~o exceed apecificetlon, 
U$e of ~he autom&t1¢ lo~-pover mo46 l$ rec.oemended co r~4uce heaclng. 

OJrrcoc sec too 
~ppropTiste level 

high -
f(lr che 

check to see tb~t the 
~cor being opP.raced. 

current. is s~t ~t the 

MOtOk FAILS DURING ACC&L&RATION OR VHILE RUNNING · 

Improper acceletatl~n race - check that. th<>. inc.ressi.ng. ra~q. of p\thes feed 
to th~ drtve i.e not too f.ut or erratlc Cot :he m.oCoT co maint.alP 
synchronism vich che driven load, D~crease che accelcr~clon r~te. 

Erratic loadins - if the ~riven load dramatically ehanges ~hile motor is 
d'l"iving, it co\llcl overc.oc.e che speed;t.orque c.apsbility of 6ystc.u1 - cry t.o 
ruu c.he mot:or ~ich the los.d disconnecred. Verify chac th~ motor is sb~d 
correccly for youY .e.pplicacion. 

lnsufficicnr rQCOT inertia 
or durlne acc.ele~aci.on, yov 

• if the mot:or sc&ll.s when 
n:ty need co add incrt1~ c.o 

operaci.ng &t speed 
che motor shaft. 

[f a.H of che above remedie.,: <tr~ uc.empted and th1.: problem eci.ll rema1m;.. y<lu 
msy have to ret.vru ~he P.llSX and mctor for ~eTVice. 

For assistanee eont:acc 

'{ol)r )oc.al APl te.presentati.vE or Motion Auto~ cion Company (MAC), 

or CONTROLS DIVlSIO'N 
45 H.u.elwoo<I!Ai .. ·e 
Amhast..l\ewYotk l-121~·ll18 
716691·9100 
fAX 716-691·9!81 

To retut'D a s?tlv.o: foT serv1.cc 
R~;urn KaCeTi&l AuthOt{%aC1on 
where co return c.he drive for 

Pl~:l~e caU the num.bcr olb~ve co 
Number. ~~o ~1\l be inscructed at 
th~ llOSC e1o:peditious .servh:."'!, 
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:) • <\ Inpuu 

Th~ follovlng procedures aTe used in ehe~kin& the clockwise li~it (CWL), the 
counce.:clockwi6$ Ucn1t (CC\11.) and the NOME inp\tt. Thl". u~et' should disconnect: 
the AC power frott the P3l.SX vhen aaklng any of the follo,..in.g ~oont:etloos. 
Ple~fe re~~ tbe following procedures and only ~v.e the necessary connections 
requ1re4 for the testlng of each tes~ed. 

3.4.l CVL end CCWL lnput$ 

1) Wis:-e tht.: CVL 1npu't:. at chis time and rerum AC pover to :he PllSX. 

2) Ve now ~ish to cause th$ ~~o~ ~ ~~n tn the clockwise direction. type 
the follo~lng~ B-10000 ~ RVN <ae~urn>. The motor will begin to rotate 
clocl~ise at 1 revol~t(on per second. Lf the ~tor does not start and 
tOe ~essage *#2~ LIKlT S~ItCH ENCOUNTERED· ie displayed. v~rLfy the 
defaul~ state of the ~~ liroit svitch and ~ake the prover adj~~:.roents 
to btc (16 of the INPUT OE.rlNltlOX para.o:t.ecer •tD2•, (1D2-x.x:x:'I.Xh:x), To 
confttut'e c.he indexn for CWL soft ~.nd o'f 1 icti t travel, I.A-x:al:oca:x 
<Re~urn>. To conftguYe for hard end of li~i~ ~ravel, LA•rxxOsxxx 
<Recurn>. Vhen the ~~r~~eers •ID2· and •LA• ~rt.: correec\y set repeat 
pt"ocedure 12, th~ mo1:or vlll ~top roc.s.tlng when the GWL inp\1t s ... tt.ch is 
acc.ive. Use the <ESC> key to vermin~~P. c.he oo1:ion. 

l) Olsconnecc. AC power before p~ocee~ln&• 

4) Wlre the CCWL input svitch and rc~~ro ch~ AC po~et" to the P3l}X. 

5) We now wish co eausc che m~tor ro run in the counter clockwise 
d.lrec~jon, type the following; - RUN <Ret\l.t"n>. The rooc.or vill begin 
to rotate counter el~Kwise 8t 1 revolution per second. lf the mo~or 
doe$ not sc.art and ~esage ·~2> LlHIT SWITCH ENCOUNTER~o· is 
displayed, vertf}' the default. state of the CC"k'L Limit .svHch ""d SD3.ke 
the proper adjuscments to bit §7 of the lNPUT. DBFlNITlON par&meter 
·1o2•. (ID2-••••c•1A). To configure c.he lodexet" foT C~IL so£t end o£ 
Umtc travel. LA-x:oxlxx:x <Ret:"Orn>. lo r.onf1&ure fot' hard end of 
lfmlt ~ravel. L;,.qxxxOz:x:x <Recurn>. When the ps.w:ameter •11)2" aud "'l.N' 
are cort"ectly set tepeat ptocedure l2. The ~01:~r ~ill stop rotating 
when th~ CCW1. input swlteh 1~ acc(ve, 
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3.4.2 HOKE [npuc 

l) Disconnect AC power beforo proeee~1n&. 

2) Only attempt to eh~c~ che function of the h9~~ li•it after the CYL and 
CCWL ll~(t 1npuc~ bsve been checked ~s opeTational. We are n~w r~ady 
to cheek th.e HOM£ Umlt inpuc.. vire the KOKE input and ewitch, return 
Che AC poveT to the P31SX. 

3) Before we ch41!ek th~ t-JOM£ tnput, eoae parM~eter!- t~N$;C. be set: t.o pTovi.de 
speeds for se&Tching for ho~. type the following; 
&-10000 M-.SOOOO A.wl.OOO D-1000 + ltOX£ 4et.uru>. The aotor 1r1ill start 
at 1 revolution peT seco~d in the clockY(te direction and acceleTate 
to S rtv9lutions per sec~nd, If the ooeor encounters the CUL switch 
OefoTe the HOM£ licit svLtch then it will rever$e direction 4nd se4rch 
in d\4!: c-o\mter cloc\cwi.se direction. [f t:he motor encounter& the CCWL. 
limit switch "'"d <iisplsy_, messag~ i'~'23 •HOME trOT FOUND·. \t01:ify the 
d~fault state of the ho~ svttch and mek$ the prope~ ~dJu9~nts by 
.$e.ttlng bit /JS of the HlPUT OEI'lNITlOl; pata(lor.~r .. 11>2". (see the 
seec1on BASIC 1/0•). 

4) Type -t NOME <ReCUEl:l> co ag.ain $C.1YC.R for hoo.e. When home Ls fo\md the 
~toT will reverse dLrect190 ~nd run at base speed para~t~r •&" b~ck 
to th~ ho~~ limit switch and stop. The cur~ent position parameter ftp• 
and current encoder po9icion parameter ft&ft ~r~ ~e~ to zero. The HOME 
lf.m( c. svi tch has been \•cri f1(:4 as opeT.st ion.al. 

The following, proccd.\lrc~ .ne used in Ch.ecki.ng, the progt~IAI!I~ble i•'Puts. 
should disconnect tbe AC povey fro• the P315X vhen ~aking any Of t~e 
connections. Below ie a connection dlagr~~ tor the P315X's input&. 

P315X User Guid~ (Rev 0791) 

P31SX Inputs 

f OPT02 
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Testina pr2tfaeaabls inputs~ 

1) Disconnect AC power from the P315X b~foye p~~ceeding. 

2) \lire the lNPUT swtt<::hes to che P3LSX as sho\i,, in th~ .above dr3.wlng. 
l.'\1~1\ the wlrtns is eoso.pleted. you •ay r~turn po"et" to t.h~;: c.ontrol}e't. 

tlOI£: If any of che inpvts: 5~lecte.d are "OO\"llbally c;::losed" s:wLcches che 
us~-:r shoulc) Yeview ttle sect.i.on on Basic;:: 1/0 for 5etcing the inp\.LC 
definitton par~~~er •IO". 

3) Verify :he su:.us of che inp\tts: type, V Il <Return>. The host. wL11 
di&plat the int,ut stat"'~ as an E:.lght bit oUOiber represent-Log inpvt..,: ;~n 
· 8; •Jl ... 0:1000000". A "0'" denotes an inactive:: state .;:~.od a •1" 
deuocee that. the inpv.t i!. actLve, 

4J Act1V3te input 1 and reverify the &t.atus of the inputs, The host vill 
cttsplsy "1\ - lOOOOooo· d.enoci.ng th.at inpuc 1 i.~ noW' a4;tlve. Thlr. 
pL'oc':.edure et10 no\t bt". t"epeatecl for input5 2 t.o 8. Act.Ivs.te inpuc 9 ano 
reverify the. ~:.3tus Qf the in}IUCS U&ing. th~ Vu, I2 c.omroo<lnd. The hose 
..,()1 displAy •12 .:: 10000000" denot.iu& that Lnpuc 9 ls nov ac.t:iv~. Thi~ 
proc.:~dut"e c~l'l nov b"~ repeat(l•l for inp~,~oc.s 10 t.\1 ll. lnJIUts 14. 1 S. and 
16 are res.erved t'ot" thE'< cwt., CCIJL and f1Q)(E lim.1u. tlot(';: The ~31~X 
updates t.he cut"rc,,c status of inputz after "'<::omLMnd is e'XeC\tt~d. Thus 
ic. Jll&y be necessary ::o use che V£,RIFY command ::"'·Lee to r~~d chq. 
ex.pcc.tEtd 'tesolt vhen tr• the i'Cilllledtate mo<Se.. 

),4,4 30C inpu~s 

Sel.ccr. rwo {2) inputs t;(• be utU1zed &s tl1P. Jogt and Jos· inputs, 1o this c<~~e 
use inpu:s ian' 2. wir~ Cl!C: shown to .. ll'YPUtS,WG", I,L$i.n& the in~ern.,\ pov~:­
supply of the ~31S.X o~ u~tlizing an external power supply 86 ~hovn. 

l) Wire 1>oly the .logi inp~o~c 3t tt\is c.lme and return AC power t<l the 
PJlSX, 

2) De £in"~ input ~i .as the JOGi inpi.Lt wi.th t.h~ foHowiot coce.mar•d: "JP-l", 
J f the m4to~ b"~gins ~o roc.au ict~i~~oedLately, the "l~MIT DE.l'L!HTlON". 
pararo~!te': "LDl" for bit ~\ needs c.o be cb<loged by q-ping the followLn& 
commsn~: 101 - l~~K1XXK. O~l1ize the •x• symbol for che bits tha:: you 
do not wish to ch&ngc::, \rlhen c.he pars.mec.er "lol• ts corr<:c.t1y set, r.he 
motor will &t.ol' ro::ating. 

l) Se:: t.hP. Jog tt1t<e speed, par&.~t~e.t.cr *J" to l revoluc.Lon per sec::ond vit.lo 
J=lOOOO <Return>. Uhen the Jngo~ inp\tt iY1 swi.teh is acttv~t.ed th~~ rnotor 
w~11 Iot<)te clo(.;\:~ise &t c.>Jle rev..:>lutton per !C:econd. This inpuc. in no .... 
cocrP.c.tly ..,!red. C~s¢onnec:: A(: power before proceeding. 

~) ~~~t wire input ~2 .as the JOt· input and swit.ch. 
to ~he PJ::.~x. 

5) Dc(to'e inpv:. ~2 o.s the JOG· input. with che follc>ving coalif!ltu'd; '"JH-2". 
tf th~ roocor btti.ns to 'tOtste imloediately. the "lNPUT D£FWJTrON". 
par~e::er -lOt• !ot bit *2 nee4t to be changed hy C)~ing ttiP. follo~Lng 
cocmi11ld: ID1 = d:a:::r.::s.:u., Uti.liz.c ~he •r." symbol for the bi.~s that you 
do po:: wil:>h ~c> c:hangt:, When the parameter "101" is. corrt>~ct1y set, th~ 
ro.otor wlll sto;' Yc>teting. 

Pll ~X u~er Cu ide {~ev u ~·91) Page }7 
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6) When the Jog- foput svitc.h 92 is "ctiVa.t~d t.he mot'or vlll Yut~t.c. 
counter cloe\N(.s;~;:: ;:1t ()1\P. rtvoh.a.tlon pet second. This input in no ... 
cort~clly viTed. Disconnect AC pover before proceed!ot. 

3.4.~ STOP Input 

l) }text. wire input ~3 89 t'he STOP input and return AC pover 'o th~ r11SX. 

2.) Define iopu:. 1,'0 u th~ S'l.Ut' input. vith the £ollo...,in~; command; "Sl-l'", 
Type~ t.=.t.OOOO R17N <Re'tun\>, The aotot wil.l begin to run at 1 revolutl<m 
p~r Stl¢ouc.1. Lf tho. motor does not start to rocate, the "l~f'\JT 
OI.FltHTlOl\", pa\"amec.er *101" fo'l· bic. #~ pe~d~ to be changed by typing 
the following eomro.;md: 101.-,..:d.xx:o:x. Utilize the "x"' symbol for chf: 
bi:s tha: you do not vish to change, W'hP.fl th~ patam0cter •1D• is 
correctly ~ec. rep~;::~t ~roce~ur~ 2 and the motor will begin rotati~t· 

3) \'h~r. r.hP. STO£> Luput !13 
rotating. The STOP input 
befor~ pt"oceedine,. 

s ... L~·ch h activated, the mocor ~ill 
in now correctly ..,ired. Dlsc.n,,OP.<'.t. ,0.1; 

Th~ folloo,.riog pt"ocedut'~s ;,~t: \l!>ed ln ch~cking the pt"ogramm.able outputs. 7hc 
user should d~econ:"'~c';t r.h<"! AG po'~~~'ei from the P315X vhen a.aking .t1W of ;,l;c 
folluvh•t c.nnr:~c:"ions. BeLo"~r ar~ shown conoectLo.-. dfa.tYll•n~ f~C' ~ho~ P3l~X's 
C.l\ll.f.I\I~S. 

1) Disconnect AC povP.Y frnrt th: ~3l~X before pt'oc~eding. 

2) 'Mire the P315X'!: oucpuc!: t.c> tl•e externa} Loads as shovn in the 
dr&~iog.. ~oct-:~ th<JI. ,,u outp\lt'.6 aTe current sinking output:!:, 
th~~ ...,1cin~ ~s completed ~·ou rosy re:urn {'>OWP.t" to ~he c.;ont.roller. 

~) To verify the status of the oucputs~ tyve. V 01 <Return>, the host \iill 
di~pl~y '"01 - 00000000"'. 1he host vill display c.he ~utpvc stal.us as an 
eight bi: number rept"esen!ioe outputt: ~1 • 8: "ll 00000000". A "0" 
der.or.~s .:.•1 Luilc~ive stare end a "l• denotes ch.tc th~ 11\l(.p\ll. is act::v~. 
t\ctivate oucput 1 »y typinf, SBT' l 4~c.urn>. Verily the stat.us of the 
ou!:pu!:~ .~f..1.1 ·~ o'lohl th(·. l•ost will display "01 .. 10000000", This <lt·.notes 
that output 1 is nov active or ~c>~re1ng c~rrent. Th~ externsl devic~ 
should no~ be nct.tv~. TI1e output' may be d~activ&ced by th~ RESET 1 
<R~turn> command. 

~OTE: rf ~~~:r- u! ~.h~~ ovtput's selected are ~c> set .ts: "III)Yio.:~lly closed" 
.S'Io·itches anC. pa~s current 1.>heo .. lNo\Cl'1VE.", t.ho user should reviev th~ 
section on R.uil'. 1/U Cot' scl.ting ~he output definition p.1t'~~R~::tet •on•. 

A!) inp\lt.s. UmLls anc! outputs luve no~ been teste~ ~nc.i the pa1:a.m.ete:-s for input 
definition "lD(n~'", in()ut definition "LD(nJ• and out'.pl.lt c.t(~finition "OD(n)" h3ve 
been verified as f'.II)I~C~ou;~), u~ ••rt: nov toady to create root ion pro~t~ms 
utilizine thP. (/0 fvnetions to conttol the prosrsm sequen~~~. 
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S.6 EncOOer 

The pr&cedu~es vl~in thie section vill ~e$~ che positlon 
detect feacures on ~e P3lSX Unit. These encoder t~$~ 
followed to prevent pOten,lal 4Amase ~o your system. 

"'-Sine: &nance 
J>l:OC~cfur~S 

aud stall 
should be 

When using encod~r Tunctions. the lCL 
·HR· - Motor Resolution ~ust be d~fi~ed 

Para.e~er~ ~£R" - Encoder Reeo!ution and 
fo~ :he Pll~X to opera~o ~orr~r.tly, 

l. MotoT re&olucion 1$ establ1she~ by &eCtiag OLp ~~itch~~ on the P3l~X. 
We will assume that choP. P3l!X is configured foL' 20000 seeps per 
revolution, thus ~e will eet MR-~~00~. the ~t~ndard encoders eupplied 
by the Conttols Olvlston are 1000 line enco~rs. AfteY eoins through 
the quadrature dr:t.~etiotl clrcdt of the F31SX it. . .,,11 'have laOOO 
distinct loc~tlons per revolution. t.hus tR•4000. In caseg ~here the 
encoder is not dlreetly mounteC to the motor. the us~r mU$t deteTmine 
the munb~r of encoder pulseg tbat vUl be r~r.e(ved ~hen the motor is 
displaced. one she&fr. revolution. 

2. No~ we vill ver(fy tha~ a .ave in the positive 
positive change 1~ the encoder position. Prior 
wlll set motion parameters •Aft. •aft. •oft. "H•, 
OtOve t.h~ mor.or shafc.. 

41recclon results in a 
to perf~r~lng s move ve 
and •M• to Bll.ov us \.1) 

Ex."mple: 

Reset 0 
tF•OOOOOOOO 
~!UNITS 
A .. lOOO 

ll>olOOOO 
J)o.l000 
li=SOoOOO 
Ko-400000 
Klt-20000 
u-4ooo 
E.-0 
P.O 
PAUS& 
MOVE 20000 
V£1\ P VER t 
"P 2U000" 
"E - 4000" 

Re&ets the P3HX. to 1n1c.1al power-up state. 
Sec& sll encoder functions off, 
Set$ ~ve unlt of measure to motor pulses. 
Sets acccl~ratton fro~ ~s· - bsse epeed to •H• -
high speed to one second. 
Sets base &peed at .S r~volutLon~ pe~ 5econd (RPS). 
s~t~ decel ~ste co 1 second or le&s. 
Sets parabolic 1:amp high Spt:ed ttr. 2!> R.PS. 
S~t~ sle~ speed co 20 RPS. 
Sets motot te~oluttoo co 20,000 steps per rev. 
Sets encoder resolvt1on to 4,000 counts per rev. 
Sets encoder position to zero. 
Sets motor positions to ~ero. 
Set procegsing. mode to single li1te, 
Move the motoL' 20,000 ~teps, 
V~rify t:he motor and encoder po.s1tlou. 
Motor position 1~ 20,000. 
&n~oder position i& ~.000. 

Lf ft£ - -4000ft tO~ P.ncodeY ~ires fo% ·A~· and ~A-~ ~usc b~ ~w(tched 
and the example n•ru.n. Th-' V3lue of ftE• will be positive ..,ht-:u 
OtOVLog in c.he po5ic\ve direction. 
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f6 u~ilize the position a~1n~enance ~p~ili~ of the P)1SX the user ~~t define 
patame~ers foT the Dead Ban~ Vlndow • •ow-. the K~~ioun Corr~ctiou Velocity • 
•cv•, and the Position Correcthi'l Gain ~ "CG". Tho de.ad band V1ndow is c.tef1aed 
a.:.: the encoder erroT s.ssoc1ated with :" co'Ol.CIIand<:<l physical pogition. h' the case 
when "'DU'-S", the ootor is ¢6nsidere0 on positiou vhen tho eocodeT l$ within 
five co~,~ont~ of the coc~msnded po~iUon. To pTevent. ~he lCL Systeco fTott •hu.roc.log. 
for po6ition• the Dead &.s.od \.'indo ... · hu a pt~·defined 01ifl.£mum val\le bssed upon 
Mo~or Resolution and Encoder Resol~tion. 

For "'H.R• < "'ER ... Yhe ~tn~ v~lue is cal¢ulated by the 
foU.o.,(ng: 
•nu-• - Clnte&er(•ER"/ftMRft)l * 2 +1 

For "KR" > "ERft and •KR• < 3*"ER• 
The minimum val~e 
mecb~nicsl var1ations 

b. ·3· c;L.I.E: 
in tbe at.OtOT. 

The min:im.o&71 value is ftO". 

ro the 

J. For ovr te9t pro<:eduns •f.R - 4000ft <lt'd •MR. - 20000". th\1..6 che. minimua. 
v~lue of the Dead Band Vindo~ is ftOW- Q•. 

f. ~e:.ct we cause define the H.aximwn Correc::ion V~)ocity, ft(.'\o'". that vLll hP. 
sl1ow$d during err6r cor"ec~ioo, For the case vh¢r~ "KR-200QOft, and 
•CVw20000()ft. 'the Kax(mwt. Cor't4¢r.S.on Veloc.i:-.y is ten rP.volutions per 
seeond, (•cvft l$ entere6 ln ~o~or co~nts pe~ seeond}. 

>. fhe CoTrcc~ton Gain p~raheteT 
a corTection veloe1 c.y ba~ed 
seler.ced corrc.cc\on vel.o<.ir.y 
Maximum Correction V~locity. 

•cc~ 1~ utili~~d to sutom~t1cally sele~c 
Qpo~ the act~l position erTor. Th~ 

will be le.ss than or equal to "CV". the 
E.n~~r the follov1ng; .. CC .. 40000ft. 

6, ]c. is teeo.,wended that t::le user ctefine his cunent posicion ss zcco 
before enabling po~ic.ion maintenance. Sit 92 o{ tn~ !nc.oder Function 
p~rameter •£F• ig used ~o enable position Ok11o~e.nance. ln our ~c~c 
proce6ure ~e ~ill eove the Gotor a di6tan¢e of three shaft revolutions 
and then mi'lnu.slly move the motor sh3ft to <let~K>ostrs.te ho"" the P31SX 
vill recurn to the original pontLon. Note thac Qecaus~ of c.he 
corq_ue output. of some mol;or~ you will need to p\tt'. an iner~1~ \.>heel on 
the aotor shaft to al\ow you to curn the shi'lft. Bn~er th~ following: 

f>\1 ... ~ 
CV•40000 
CG-40000 
th.aniu 
P-0 E-(1 
VP..() 
EF-noxr.x:s:x 

Move 6001>0 

Set6 dead bsad vlndow to five ~C>tor puls~~. 
Sets the ~axL~ correction velocity to 10 RPS. 
Set the correction gain valvii!:. 
Sets mO";e \U'lit of tteas~.&rf'l to motor pulses. 
Set~ t~~otor and ~ucodet' positions to zero. 
Sets user po~itioa to 7-ero. 
Set~ encoder functions to per£orm posi~ion 
aLail\terwoce. Set sull detect aud folloving Off, 
Move che. ctOtot lo;\13ft three r~v()lutions. 

You c.au no"" move ~he motor ::;h.aft manually and vie" how it will \'P.tUTTI 
to its int.ended positi<m (P-60000). 
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llA).;!, D&T£Ct 

t'o utilizt: c.he Stall Oec.ec;.t capability of t:he PJl~!( \le crust c:t.ef1ne par.e..meter$ 
for the ~~ P~sltion Error • •p&•, and the Sta~l »-tee~ Prograa Number -
•sp•, The K.u:.i.on.ma rosic.ion Error i.s d.efi.ned as 'the encotler eTTor as5oc.bud 
vitb a com.anded physical po61tion. lu c.he case vh$r~ •rs-2000• the ~tor is 
consLO~re4 stalled if c.he instantaneous encoder position dlffeTs by more ch3n 
2000 enco~r counts of eht commanded po$1tion. 1o ~revenc tbe lCL Syscea fro~ a 
f~lse stall condition, the v~l~ of *PE* ~$t be large •noU&h to accou~t for the 
oechanled ~oaplianee of the systea. (c:ouplin&s. bac.lcla.sh), 

7. For OUI test procedures Cht &QCOT is C0~$idered stall~4 if the positi~n 
eTror 1t one~half shaft Tevolution oT gteace~. •p&-zooo·. 

8. &it fl of the Encodkr Function paTameter •£p• is used eo epable the 
stall det.ct function. •tf • JKSEXXXXft, 

9. Vhen & 6tell condition is 4et~cted, the ICL Syst~~ vill Lmme41ately 
tra~$fer con~rol to the progr~ defined ~y che Stall Prograa Nuab•r 
paramet~t - •sp•. If you do Mt wi6h 'to e:ote.c;.ut.e a prograa, then 
parameter •sp• should be &e't to •-t•. [n thi~ ca6e ehe sys~em vill 
respond to you with the ~:~~e:ssa.ge •#36 - HO'IOR tC.AS STAUBO•. Fot our 
te$t purposes v• will not use ~ St&ll progr~ snd will defaulc to the 
standard. syetect CM:Hage. note tha.t because q.f ~e ~orque. ~utput: of 
some .ocors you will need to put an inercia whee.l on the aocor ahaft to 
allo~ you to stall the ~cor. ~en ready perfor= the follovtng. 

Pl!.-2000 
Sl'-•1 
EF•lOOD:JtD: 

Sets posicion erro~ to .5 $haft ~evolutiOn$, 
Sets $yste~ to &end aesgage only, 
Sets stall dete¢t on. Sees position .aiutenanc:.e and 
folloving off. 
Sets uz•r resolution co 1 count per shaf~ revolution. 
Selecu U$eT tm.its a$ tl'te .ove unit: of Qlle.48U'te. 
Move 7S sbaf't revolutions (l.~Oo.ooo pul6es). 

MAnually st~ll the ao~or. The following .. ,~~ge should ~ppe.ar. 

f315X oser Culde (Rov 0791) 
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M<>te>T b Hunt:l.ng (one. dir-•<::,ton oo.ly) - Verify that. the encoder is 
connec~ed to ~b~ P3l5X. VeTify ~ha~ the en~oder po~ltion p~~ameter •£ft 
iucrea•es for a poslt~ve mcve. E~&aple a5$umes 4,000 encod~~ count6 p~Y 
shaft revolution: 

U...OlOOOCOO 
CV-.1,0000 
CG-4COOO 
l)\l.oc5 
D.-4000 

UR•l 
OlT!IITS 
P•O 
E-ll 
MOVE 10 
Ver £ 
Move 5 
Ver ! 

Sets Po~ition ~intenan¢e funct1o~ on. 
Set5 th~ ~sximum correction velocity to 10 RPS. 
Sets the. corrtl:ction g.aln value. 
Sets the dead band vlndow to ~ motor pulses. 
Sets enco4er re&ol~~ton to 4,000 encoder counts per 
sh.-ft t'e•:olvtion. (1,000 liru: encoder is 4,000 counu. 
po~t quadrature on the P~lSX). 
Set u~~r resolution to one count peT shaft r~volution. 
Set mov~ unit of ~as~re ~o use~ unit6. 
Set. 1110tor po51t.ton ro z.~~:-ro. 
Set encodeT position to zero. 
Move tM t:~~OtOT 10 1'll+'lft revo)~c.ions. 
v~'lfy t~~ value of •S". Shoul4 • 40,000. 
Move t:he motor ~ shaft revolutions, 
VeTify ~he value of ~E·. Sho~ld- 60,000, 

tiotor is Hunting (bl~directional) 
~re set correctly. 

Verify that para~teTs "ER" e.nd ftMN.• 

S.tel)pina- LEO b flashlrlg ON/OFF ~ lf the l.ED is flashh't at one ~econd 
intervals: paramet~r •owft 1s not hrge enough to account. for mo:.ion 
occurr1Jl& when entering thP: lo\0'-PO"'er mode. locrease the value. for "'ow• 
or set low-po~er. oo-po\O'er, ~nd powor-up time co zero, {~R-Oft. fts~O". 
"crO•), Verify that t.h~ 3utomatle lo'W-power :S:fJitch sctr.i.ng on tl\e P31SX · 
1~ ~ff. (Sv1tch Siock ~l - Swltcn R5). 

No-Pove~ L£0 is £1ashlng O~JOFF - The pst'ameter •ov• is not l&Tge enough 
to scco\U\t for moc.iOl' occurr it)& when the system et)C.ers the no-power c:eoc:\e. 
lncr~~se the value of ·o~·. 

The Sy$t.ee. atolls durlng n.ormal .Ot(on - Lneresse tl1e value of the 
~o:.:(tion Error psr&LMt.t:r - •p£" to ~ne shaft revolution, Also v~rify that. 
the par~~ete~s th~:. control motion. ft~·. •sft. "D·, •H~ ~nd •H•. ar~ set 
correc~ly t.o acceler~~e and dee~)eTate th~ load. You can refer to th~ 
"'lCL USER GUIO£'" section on "'PerformLfle Kot'i.OO" foT information Oil l'tov to 
st:t. the motion pata.a~~te'C's. 
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4 AP.PB.Nl)IX A .&.PI Mo~or Listing 

PH5X 
PACKAGES 

STATIC 
toRQUE 

!0::.-lp,} 
P315X·A23lA ••• 100 lbs. 
P315X·A231C *** 40 lb•. 

P31SX-H23l 
PllSX-H232 
PllSX-H233 

PJ1SX-M34l 
n15X·Hl42 
P31SX•Hl43 

PHSX·H'>21 
PJl~X-K422 

PJlSX-H421 
Pll 5X·H422 
P31SX•H423 

65 
100 
llO 

ISO 
300 
400 

600 
1100 

900 
1800 
JOUO 

WIC>'!H/ 
LENGTH 
<lnch, l 
2.3/2.0 
2.3/2,0 

2.3/3. 3 
2.3/3.3 
2.3/4.0 

3.4/l. 9 
3,4J3,7 
3.4/5.3 

'c2/~.9 
4.2/7.0 

4.2/6.2 
•.2/8.62 
4.2;11.2 

*"'1>IP SVITCR D2 
SlUES PAIW.I£L 
1123451 r 123451 
00100(L) 11100(1.) 
OOloo(L) lllOO(L) 

OOloo(L) 
OllOO(L) 
OlOLO(L) 

01010(L) 
OllOO(H) 
10010(H) 

11010(H) 
ll010(H) 

10001 (H) 
01111(H) 
O:lll(H) 

11100(L) 
OOllO(Ll 
0010l(Ll 

1010l(L) 
oUOl(H) 
OOlll(H) 

ll\ll(H) 
llli1(H) 

(M) S'lrti~ch settings are for Pll~X-H sui~s 

CONTROLS OIV. 
MOTOR PART 

IIUMBER 
A23l-02A 
A231-02C 

H231·02 
M232·0'· 
11233·06 

Hl4l-06 
1<342 -09 
M343-ll 

X471 -12 
)1422 ·12 

1(42~ -11 
H422-l& 
)1423-16 

** A •o· indicates ~at the switch is •oFF• and a •1ft indicates the switch 
i.s "'ON'"', 

*** - Linear Actuacor Hodel. The pscka&ed ~odel suffix A includes a .050 inch 
l~<>d (20 pit.~h), s~o~ffix G 1ndvc.k:::;., .2~0 tuch le*'d (4 lltcch, 4 Sts.t't.}, 
Other lead screw pitches are available upon request. 

Mocors s~ppli~d vi~h these packase~ coee vi~h che following~ 

S1:e 23 •n6 34 •otoys are ~upplte~ v1th the tollov1ns features~ 
·> Oual-.shahed "'ith a flat on the £t:ont shaft extension fot po.sit.ivc loac.l 

coupling, 
·> Oedgn~cj co ~~t~cepc. :l }000 lioPl Du~l Ch.:9.t'U'tel tocYement.al Opt1cs.l £ncodet' 

feature with Z cbsnnel home reference. 
-> ~lth 8 lPl~ds io cwiec.ed pait'.s in s six (6) fooc. shielded cable. with grou 

nd (shield) ~ire. 

Size 42 motors are supplied "'ith the follo•int f~atur~~: 
-> Dual-shafted with & fls.tjwoodruff Key on the fron~ ehaft extension fo~ 

po.sLt1vc lo~~ ~vupl1r~. 
-> Designed to &ccept s 1000 line Dual Channel lnc~ementsl Optical Encoder 

foat.\trc wlth Z chauod hosze r~ftr~n(:e, 
-> ~ith 4 leade in rwisted pairs in a six (6) foot .shielded cable. Yith 

ground (shield) wltc. 
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Dip Switch L(lc.ations 

Slock #2 

1tos 

Svltel\ Bloc); 112 
Aa~ps peer 
EllJlll 
0.2 
0,4 
0, 6 
0.8 
l.O 
l. 2 
1,4 
I, 6 
1.8 
2.0 
2.2 
?. • 4 
2.6 
?.,8 
3.0 
3. 2 
3, 4 
3.6 
3,8 
4,() 
4.2 
4.4 
4,6 

'·. s 
5,0 
~-2 
5,4 
~-6 
5,8 
6.0 
6. 2 
6,4 
6.6 
6.8 
7, 0 
7. 2 
7,4 
7.6 
7,8 
8.0 
8, 2 

PH5X-L 
112345] 
10000 
01000 
11000 
00100 
10100 
01100 
11100 
00010 
10010 
01010 
11010 
on no 
10110 
Olt10 
11110 
00001 
10001 
01001 
11001 
00101 
10101 
01101 
11101 
00011 
10011 
01011 
110ll 
00111 
10111 
Ollll 
llllt 
tlfA 
X/A 
t4fA 
tlfA 
N/A 
~/A 
llfA 
"JA 
N/A 
N/A 

P315X User GUide (Rev 0791) 

F3HX-ll 
! 12345 l 

N/A 
tljA 
II/A 
N/A 
N/A 
N/A 
t~/A 
N/A 
N/A 

ooooo 
10000 
01000 
11000 
00)00 
10100 
01100 
11100 
00010 
10010 
01010 
11010 
00110 
10110 
onto 
11110 
00001 
10001 
01001 
11001 
00101 
10101 
01101 
1 ttOt 
00011 
10011 
01011 
11011 
00111 
lOll! 
Gill! 
lilt 1 

API ~toY rating~ are b~~ed on ~ 
unipolar d~iv~ scheme. Since the 
P~l~ utili~es a bipolar drive 
l!lethod, the ctultlp) ier th;tt must 
be appl'led to the unipol.s.r ·utin& 
to &~riv~ ac th~ p~ov~t current 
is as follovs: 

Sod es conne<: tion . , 7 
PaTallel <:onn$¢~1on ~ 1.4 

See Se<:tion 2.3.2 £or ~ddition~l 
ioformat!()n, 
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Kicro~ttp,Rtsolueign 

St•P• poec­
Revolutton 

200 
400 

1000 
2000 
5000 

10000 
12800 
18000 
20000 
21600 
25000 
25400 
25600 
36000 
$0000 
$()600 

bLp S""Lteb Settings 

S•it:cb 
Block Hl 
umm 
oooox.xxx 
lOOOxx:o:: 
0100= 
llOO:.:XlOI: 
001 0)(!()()'. 
lOIOx;ux 
OllOxx.>:x 
lllO:.::ax 
0001= 
lOOlxxx:x 
OlOlxxxx 
11 01= 
001 h.>:):X 
101lx.x..-:.x 
Olllx..v.x 
lllhx>.>. 

CUrrent Profile Set~lnssJAutQm&$1e Lgv-fowet 

lrd 
fhtnontc. 
Ptr Pb•tt-

·81 
·5l 
·2l 
ox 
Ol 

•2t 
·~t 

SvltCl\ 
Bloc't 61 

rl234S(.781 
>:XXXXlll 
=011 
'lo:XX"nl01 
Y-'I.::OU>:000 
'l(XXJO(O<n 
Y.xxJO~lOO 
'lo:X-"CX'lo:010 
Y-'UU(lx.x,K Aur.()l'!l~tic Lov-Power Enabled 

The hatmonlcs for 200 ~teps. per \"evolution is a speciaL ces0c. Sine::~ t.\1~r~ c':..3.1l 

b~ no harmonics £or ~ f~ll step v4ve fo~m. either 2 phase on full step or 1 
phase on full step msy be selected. The 1 phase on full 5tep will provide about 
h"lf chi". corque .u 2 phs.se on full ste11. 

Svitcb 
Sl~<l< #1 
fl23•~PU 
xx~xxlll 
=011 
xxxxxlOl 
X.V-"'-'1.000 
:.<>:>:>::<001 
=100 
X>:.X'IOC0)0 

P3l$X U~eT Guide (Rev 0791) 

200 Stop$ 
Per R.e.volutlon 
SJ!t;~bl case 
1 Phage 
1 Phase 
1 Pl'l:lse 
2 Ph.,sl"l 
1 Phase 
2 Ph~~e 
1 Phase 
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Baud Rate Setting$ 

The r:HSX &aud R.a.c.e Setti.n&-6 h- enablished on $Vltch block il3. &y using a ball 
point pen or polnted object, dupl1e~t~ ~e switch $~tclogs given bolow. DO NOT 
av1teh th• $•tctn~4 v1tb poweT ·~lt~d to tbe P31$X. 

the av~1hble setcings arec: 

19200 
9600 
480(} 
2400 
1200 
600 
~oo 

PSUX 
(1231 Svitch B1orek 13 -

AUTO 

000 
100 
010 
110 
001 
101 
011 
111 (Auco h3~d ra~e selectioo - no~ enabled) 

Dip Swiech Ll)~ationr: 

P3BX User C\1l(ie (Re\• 0791) 

Block #2 

cwrl ro ij 
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6 APPENDIX C Performance Curves 

P315 Series SpeediTorque Curves 

TYPICAL SPEED/FORCE CURVE 
120 
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100 

90 

10 
:g 
..J 

70 

w 60 
() 
a: 
0 ... 50 

<10 

30 

20 

10 

0 
10 12 '" 16 18 20 

Speed - Revolutions Per Second 
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10 
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~ 120+---------~--------~~-----------1 
ca 
w 

~ eo+-------------~~----~~~~--~ 
f? 

0~----~------~----~------~----~ 10 
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5 60+-----------~----------~~~ 
~ 

10 30 50 
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ca 
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P31~H, M422-12 (5000 SPR) 
1200~----~~~~~=-~~~~~~-----, 
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APPENDIX C (cont. Performance Curves 

- P315-H, M342..()9 (5000 SPR) 
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7 APPENDIX D P315X Specifications 

GENERAL: 

Drive Type ............... . 
Stepping Modes .......... . 

2 Phase, bipolar chopper, constant current 
Sixteen dip switch selectable rnicrostep 
modes, 200, 400, 1000, 2000, 5000, 10000, 
12800, 18000, 20000, 21600, 25000, 25400, 
25600, 36000, 50000, 50800 

PO\lER REQUIREMENTS : 

AC Supply ................ . 
DC Supply ................ . 

Output Rating ............ . 

95-132 VAC. S0/60Hz 
5-15 VDC. 2 amp rating for 
optical-isolation of INPUTS and OUTPUTS 
Dip Switch Selectable 
P315X-L .2-6 Amps per phase 
P315X-H 2.0-8 Amps per phase 

PHYSICAL: 

Dimensions 

Weight 

P315X-L 
P315X-H 
P315X-L 
P315X-H 

1.75"W x 9.5"H x 6.75"L 
3.38"W X 9.5"H X 6.75"L 
5.0 lbs. 
9.0 lbs. 

TEMPERATURE: 

Storage 

Operating 

-40°F to +185°F 
(-40°C to +85°C) 
162°F (75°C) maximum heatsink temperature. 

STATUS LED'S 

MOTOR: 

Stepping (GREEN) .......... Illuminated only when the motor is stepping. 
Over Current (RED) ........ Defines an over current fault condition. 

The drives fault output will become active 
if this condition exists. 

Over Temperature (RED) ... Defines an over temperature fault condition. 
The drives fault output will become active 
if this condition exists. 

Under Voltage (RED) ....... AC power dropped below 95 VAC. The drives 
fault output will be active when this 
condition exists. 

No Power (YELLOW) .......... Illuminated whenever the motor is in the 
no-power mode caused by an external no-power 
input active or drive over-current, 
over-temperature or under-voltage fault 
conditions exist. 

Power (GREEN) .............. 115 VAC power is present. 

Motor Connections ......... Connections for 4, 6, or 8 lead hybrid 
motors. 
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ICL SVSTEH (OPE:RAT!OllAL) 

Accelerat\on ..••......• 

Accuracy .....•......•.. 
Postrion1ng Range ...•.. 
Speed Ranee ...•........ 

STOKEO PROCI\AI{S 

Number of Pt<lgrams • , .•• 
RAM t:(:tpacity , ....••.... 
Avto-St~rt Progr3a 

COIOM!ICA'tlOllS (RS-232) 

Baud rAtes ,,, ..... , ... 
Xode .. , , ..... , .....• , . 
Form~~- .... , ..... , , .... 

~~iroal no~·line~r methem&tical func.tLon 
l!SER RAMPS 

+· 0 pubes 
-+~ 2. 1 billion pulses 
0 e~ 750,000 pulses per second 
..,._ 11 me.:-:.i.mWl &p~ed 

Bt pro&rs.ms ct-1 :iaJUJD. 
~~K 

Selectabld by )Tog:ra.m nuabel:' 

300. 600, 120 . 2400. o800. •600 or 19200 
.l'ull Cl\lplex, ~o Handshski.ng 
S D~ta Bit~. l Stop Bits, No Par(ry, 
ASCll ~naracters 

DISCRli'ff. 1/0 

OPTOl 
OPT02 

5-!SVDC@ 150~. 
s. 15\'D(: @ 3~0""'. 

l\: l inp\1ts are r>ptically iso)a-red, .and are norm<~llY •ul&h" or "lNACtlVF.'". 
tn?ul:;. 1·equie'~ clo:.:f:d c:onttlct to Opto Cn<l to bdog "W~" O!' "ACTIVE". AlL 
Snputs. limits .and coucputs m.ay be defi.n~d .3.:!:. •At'::'lV!." "High"' <.1Y "ACJLVIO:" 
"LA.n~" thn"' tho lnteUJ -Cotna:<ltld Language (ICL) Pahro.at~r~ · (lD ~·'d 00). 
lnpu~ r.on£i.gi)Y3.ti.on rnost remain stable. fot' 2m.~ roi.nict\llll duth•e th(': t1m.es 
t.he>• o.C'c polled co be t"ecot,niz..ed by r.he P'31SX. 

lnpl)r.s (Pto&T.EUliXDable) ... 

!np~~s (Lim1~s) ........ . 

Outp~ts (P~ogr~abl~) .. 

f.NCOOER lKPU!S: 

E~coder Jnpots , ........ . 

PJl!:X l'ser C:\dde {N.I":._. 0791} 

13 tTL lnp\lts st volta$e. OPT02. 

3 TtL Input.~ for Cut., CC\Jl. and 1-10:-t:E at. 
voltag~ OPT01. 

9 TTL cu'('rent sinkit1g ou:pvt:o-. at voltage 
OPT02. 

JA&d·Chemu!!t (A "'''d B) 11\r:xeroent..~l Opt:i.C".i'l 
E.ocodcr vith ?. chann~l in'Pul. for cn(:l)der 
iude'X pi) he. A ·t SVDC and ground ~rl"l 
su'Pplied for P.ncodec use. 
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8 APPENDIX E P315X Viring Diagrams 

.~J ~! ~ 3~ " t ~ . ' " t ~ " t ~ ~ . ~ 
- -- - -, ,-- - - - -· - - - -~ ,-- . -- - - -- -I 

,..- . . I . ' I . I . . 
I . 

I I I I . I I . I . I I I I 
I I I I I I . I . . . I . I . I . I . I I I I I . I I 

-l 
I I I . . . 
' I ' . . I ' . ' . I I I . I 

' . I I I ' I I . . . ' . I . . . ' . I . . . ' . . I 
I 

. I -- - - - ~- - - - --·- -- - - --· - - --· 
1--L._ 

TSW-4 SW-3 SW-2 SW-1 

Wiring Thumbweel Switches to Inputs and Outputs 

IN1 
IN2 

IN3 

IN4 

Otrr 1 

Otrr 2 

Otrr 3 

Otrr4 

RxOUT ~RxOUT ~ Tx OUT Tx OUT 
GND OU Tl GND OUTl 

--- RxiN RxiN 
RS- 232 --- Tx IN Tx IN 
from HOST device - GND IN GND IN L---

-1 1 2 

Axis designator 

P315X User Guide (Rev 0791) 

P315X Inputs 

rloPT02 
( ~ +5 to 15 VDC 

FIT 
i INPUT 

P315X Outputs 

OPT02 
+5 to 15 VDC 

---+--
Otrr 2 

""'\---+--

Otrr COM L--..._ 

Rx OUT ~ Rx OUT 
TxOUT TxOUT 
GND OUTl GND OUT 
RxiN RxiN 
TxiN TxiN 
GNDIN GNDIN 

X y 
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9 APPENDIX F Mounting Dimensions 

MOUNTING DIMENSIONS P315X SERIE S 

Reo.r o.nd Front Side 

1.75 P315X-L 

5 k ii 1.2 
WJ 

6 75 
I,~· -

1.75 P315X - H 
;1.1.25 ,6.75 -

If') 0 ,.... If') 

ci o\ -
-£) If') 
v ,.... 
ci ci -

r. -
r.; 

2.95 

HEAT SJ]illj 
l-

2.75-j t- 1.
25 

Reo.r o.nd Front Side Rear ancl Front Side 
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


