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1 INTRODDCTION

Thig Uaer Guide iz incended o be the hardware and ocperetions referetce golde
for the F315%K Power/Drive/Indexer Unlc. You should have alse received the ICL
SYSTEM U'SER GUIDE which [s rthe software sand spplicatione uaer guide for this
davice. These two manuals foim the refarence sat for the FIL3X
Power/Drive/Indexer Unizs., Since the P3L5X is a member of the entire ICL Sy=acen
f;mily af products, it is necessary oo define the featores avallable on the
FPI13X.

The scandard fedcures included oo the P35I indexer are:

Coppanications Mathod: RS-332C up to 19,200 Baud,
Broprammak]ls Tamues! Thiveasn wskal DEsp, jog plus, avd jup winos
inpuce ¢am De assigned o any of the 13 inputs.
Limit Imputsa: Home reference, clockwise limit (CWL), and
countercloclwise limit (CWL],
Programmablie Quiputs: Eight toetal,
Fault Tutput: Fault curput glipnai when over-current,

aver -Lemparature orf under-voltage is decected,

Encoder feedback: Includes &, B and Z chanmels with scall deCect
ant positian malfntendnce.

Qur goal a5 4 suppller [s to provide the wuaer with che proper toals Lo get
Lizs/ner appllcartlon up and rTunming az qulgkly as possible. This includes
geEigning produoccs that are ®asv o learn, wvge, inazall, and maintain, in
adldicion to providing the requited documantation and support co gquickly atnswer
any queftlions that you might have. To help you get started, this =ection will
provide wou with a roadmap threugh this manual. Depending o Yeur level of
eXpettlse, vou can decide how to procesd. We hope wou find our recommendations
helpful and we welcome any commenta/suggestions chat you might hawve 1n helping
us achleve our gral.

This manual will guide che first time wuser of the P315K Serieés packages through
Che famlliarizatieon and inatallatlen 1into the chosen application. Adfter che
initis: installatian i% accumplished it can alse sevve as  an ongoing reference
matiual [or lnstallation changes or futute refsrence needs.

While rchis manual is intended to Include as much awveilable {oformation as
pogsible, 1t is desipgned to alse be sazy to use for these wino will not be
reading the enclre manual or wno only want to refer co specific sectiena, Users
siiould clasesify themselwesz and proceed accordingly:

First time usera -

Ve recommend thac al? ficst <ime urars and those basleally vnfamiliar wiih
scep meCor drives read <he epilte manual befare praceeding wich
ingtallation.

FI15X User GCulde (Fawv 7010 Page 1
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ExperTienced ugerz -

Refer to ihe Precasutions and Watnlngs, (3ECTION 1.2 and Functieonal
fverview (Section 1.3} J(SECTION 1.4) before precesding wich youor
installacion.

Current users with speclfic informatiim nesds -
The cable of contents will pulde wyou to the specific location for Answers
to vour questiona.

1.1 COnpacking and Inapecticm

Carefully remove the concancs of che carton in which ¢he unit was ghipped,
Inspact the carcen atid the drive and make note of any apparent physical damsge.
If mevere damage Iz present then you should consider rejecting the shipmean: and
mwaking contace with the shipplng company concerning in-transit damage claims.
We have made every effort at the factory before shlpment to fully lnspect, zest,
and praperly package this product so that it ceaches you defect free and without
damage .

A1l packaging materials should bhe =aved and Set Aside in case & Teturn shipment
haz tp be made, The contents mey include conmectors, mounting screws, 4 motor,
ot oCher componencs - pleage compare these components co the parts list which Is
included on the shipper. Immediatsly ceport any discrepancies o the shipping
lopcation.

1.} Pracaution: and Wartings

Whiie we have designed these units with safety issuwes in wmind, the user should
keep the follewing precautions in mind:

-> bBecauge potentlally lethal woltages can be present around thiz drive, anly
gualified service and instailation perscmmel should install this device.

-> All comneccions or confipguratiens should he to made with the power sources
dizconnected from the aystem.

The P3153X-1., deaignated as the "low power unit®™, has been dezigned for motors up
toc 4 2ize 314 ome stack (M34). The PIl5X-H, designated as the "high power uniz",
produces higher currancs and provides addicional heatsinking Co fun metors
lareer chan a slze J4 one stack (M352 and abeowed,

Thecre may be appllcacions where The uset dezires co use the PI13K-H wnic with
smaller motera and in most cases this would be acceptable, provided the motor iz

rated for at least 2.0 amps per phaze and 1c's loduccance 1s  greater than 5 mH
pet phase, Check with the factory if you have guestions regarding this mat:er.

F3l8¥ User Gualide {Rew 07910 Page 2
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1.3 Punctional dwarview

The ¥3110%  series packages  prowides you  with a  completely InLegrated
Power /Drive Indexer unit. Each packaged system Ineludez a motoer, microstep
drive, power =supply, indewer, incegral heatsink, power cord, cermectors and a
full cnclosurc.

an important feature of the P3i13%X is that it prowldes the wser wich
micrestepping capability, Ry slcrostepping a step meter, its motien is smoother
&nd the positioning resclution greatly enhanesd., Hicrostepping imrolwves caking
each of the moter's mechanicval full sceps and electrically creating many finer
onez hy precizely contTolling the current flow to esach of the windings.

ALl models contain the logic and power switcehing stages reguired to operate a
laTtge percentser of exisling sCep motot desligns. The logic section of the driwve
scts to direct current in and out of the morer phases in a proper sequence In
octdet o cauze the desired rotstion.

The powetr swicching stage controls the rete  snd gmewnl of curkent flow foco che
motor windings as Jirected by che logie. In general, the faster the current is
pumped through a winding during each step. theo more corgue  and speed thac will
be alitained. The P3I15K Series uses a bipolst chopper method of current control
¥hich will vield excellent speeds awl Cargques, This techmique involwves
averdriving the windings with high voltages to decrease the current rilse Cimes,
and then cootrolling the current by hign frequency {20 KHz) curréent chepping.
The PF3i15X¥-L (low power unit) providez owtput currents up to & amps per phase and
will drive 4-pghase motors vated at up to B.5 Ampe per opheee (blfiler rating).
The P315E-H (high power wnit) provides eubtpat swrrenk: op to 8 amps per phase
and will drive 4-phase moters rated at up be 11,3 Amps per phase (bifllar
racingh.

The Integeral ivcexcr Ls o self-contalned, high speed micvoprocessar  based
cnptenller, Features include R3-237 communications, programmable ioputs snd
outputs <kat interfarce to cxiccnal devices, batbery backed user memory, enceder
Icodback amdl au Emplish-like ICL comsand  Llanguage. Ramping routines ate
sutomatically penerated andsor can be pliced under user contrel,

Connectliaona to the PI15X umit includs:

Mo Mot

115 Wal 50 7a0HZ.
LZ Povenorc!

5-13 VDG for oprically isolated limits and Lnputs,
Motor:

Either &, &, or &8 leac hvbrid step moiors can be connected. Hotor
cable shouwld bave a prouwnd (shicld) wire that ls connected e che
pruvmpl ple om the mocor conneccor (Earth Ground] .

n5-232 Communicalions:

Ectablienes seriar  ommmmicatlen betweer: che FILWK, the hast device
and ather indexers.

P3l3% Uscr Guidge (Hew 07017 Fage 3
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Limit Inpuls:

Has cormeccions for Clockwlse Limic (CWL). Couricer Clockwize Limit
{CCWL] and Home reference switsh (HOME),

Pregrammable Tnputs:

Haz conneciions for 13 uwser programmable foputs. Dedicated jog plus,
jeg minus and stop inputs may be assigned to any of che I{nputs or not
uszed &t all.

Chututs:
Haz connections for eight user programmable outputs and a fault
output |

Ericader -
Hae <onnecclens for chanoelz A B and Z. Allows cloged Lloop

pogitipning wich =2tall detect and position maintenance capabilities.

1.4 Quick Grart

This seccien iE provided onlw  for thoze whe elther have experience with step
mocal drives or wish ca learn the wminimar tvequirted to hook-up and run the PI1SE
Ser{es Power/Drive/indeses onits. é&n assumpricn 12 made here that the gser has
an IBM PO or cempatible to communicate wiih cthe F3I15X,

1) Enmsure rthat che AC power sourco is 115 VaC.

21 Fewlew Section 2 - Installatlon and Confipuration.

3} Ensure that the current switeh setbtings arc $ec for the motor that you
are runnlrg (Section £.3.3).

&% Relect the Miccoslep REesolution desired [(Sectlem F.3.3].

13 Helect the bew:l o desired (Beciion 2.2.70.

63 Flug the moler connector inte the spokec labeled motor {Section 7.3,3),
73 Befer to the sectlon on "Performing Morlon® (Section 3.3).

81 Plug inte wour powet source (Section 2,6},

P3153K Tser Caide (Hew 0791) Fage &
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1.5 Hotor Compatibllity

The P315K may be purchesed as 8 complete packagad uwnit wicth a compatible mocor,
Motore packagad with the P315K have besn salected to  provide the oprtimum speed
versus torgue performance for a given peckage and can he operated in eicher
series or parallel configurations. (Ses appendix © [er performance curves, |

Tha PI13X Series is capable of running a wide tange of ztep motors with itz
bipolar chopping technlgue. The 1limits of these ranges <£ell into Bseweral
categeries:

Winding Type
The motor winding type should be hasleally a twa phaze motor which i=

capable of bilpolar operation, characterized by the need for current to
Flow in both direc¢tlens in each ecoil of the motor. Mpst motors which fall
inta the "HYBRID" moter classification will work., Step angles of .9 and
1.4 degreas are che post common. Appendix A lists the moat common motors
avallable through the Controls Divizian of APT.

Mumber of Leads

Hybrid =tyle motora have &, #, or 6 lsads depanding on how they are wound
and connected, Diapgram 1.5 shows chese 1 bagie configuratiome; nocte that
the 4-lead motor ia wound in & "UNIFILAR™ fashion while the & and 3 lead
motors are wound in a "BIFILAR™ fashion., ALL TEREE OF THESE TYPES OF
VINDINGE CAN BE QFEBATED,

REL 5EL WL
1;' ____.-F’ A ST 3 _€| T T
"':I .'-. ; 2 1-' -'-. -\._. -\-‘.\, < -'I -'-. !
_c-'. I 1 L _: = 1
i —_— | p
_ql M_|Tj"_"".- {, h.-u < '_“.E.III &_m I..le-r :l-_v"
AL Rl E I A
[ =R .\__\___.-'"'-. Fow -\.__\___'__.-" o :. '\-\.\_____.-"
.-"w."'a-"“.-’"."“\’_"-l [ r“-;w-xl S AT
G = = = 2 o G B
& Al x| el iH o .:.:.| L
4 Lbel e Lok HITLR o _I@D FiLa® WMITOR G pal EIFL AR w3TTE
DIACEAM 1.5

Hotor Heating

The F3I13K series drives are capable of operating a moter coonecced in
sefies or parallel configuration. Motors wired in series that ccme
packaged wich the PIl3K can he van  continuous ac high speeds withouwsz
overheating. Motors wired in parellel that coms packaged with the P315X
cannet  be  run contlouwously abeve 3 pPps unless extensive cooling is
provided to the mocor. Since wmost appllcations do not regqulre conCinucus
operation at high zpeeds the average core logs will be within safe limlts.
As the speed of the motor incressas, the core loss, (eddy current and
hystereziz) increazes ta a level where the motor loses Corque. Hotor cotbe
losses are relaCed Tou motor beating and are not related to shaft power.

FI15X User Guide [(BRev LT91) Page 5
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If you are attempting to use a motoaT that hag not been supplied as part oL
8 pAckaped syscem extyeme care =Should ke taken teo ensure that the currenc
rating and induccance ratings fall within the recommended ranges.

Moror Curzent Rating

The basle¢ current output range Lz .2 co &.9 Amps per phase for the F315X-L
and 2.0 to B Amps per phase for che P315K-H. These are the ranges fuor the
rating per rhase of 3 & lead unifilar wound motor., If a & or & lead motor
is being considered chen ltz bifllar current racing sheuld £311 inte thess
rangss wWhen connacted in seriss or parallel a&as determined by che

application,

Inductence
The range of moter inductance is 5 pH - 30 m¥ on all model=s of P315H
drives. The recomnanded mofet ioduttance 15 5 mH - 40 eH,

Slze
Becommended motor Eizes for rhe PALSY Series {9 size 213 to 2ize 42 Motors.

If a quastion remaips about whather a particula¥ motor can be operated, please
contact the -Conttola Diwlsion for epplication aaslistance.

1.6 Performance Expectitlons

Step motors are guite unlgque o many aspects af cheir desigh, perfor®ance and
control, Many attribuces of a step motor can be attractive to the application
desipgner; such as their siopliclty, dig{tel nature, and inherent open  loop

capability, gther acttibutes bhave to be overcome T2 &llow 4 step mOEoC GO
perform the besc in an &application; such as  resopant inscability and loss af
torque a5 a funcglon of  gpeed. It turhis oul that a step metor's driving

clecrronles play Just as% imporcant a tole in performatee as che mpoCot itself,
Singe a motor's inductance acts to inhibit current bulldup apd decay, the fascer
chic current can be moved, the more that corque producing currentit will bBe sumped
chrough the windings.

“he P313K Series drives are designed to miniwmlze the courremt rise times through
ic's blpolar chepper. The ufer Can eXpec: Lo achiewve relacively fast siepplog

rates with these dti{ves rupning Iln an opép loop capacity; in general, the lower

the induccance of tha driwen mecor (alsaoc, the higher che purrent cacing), the

fasrcer the drive w«i1ll be able tv step the motor. Low inductafice mOOLOTE can

overheat If operéted it high speeds for extended perleds of time. Actual

temperature rise is duty cycle depepdanc.

S5inge all step mocors exhiihit refomant instabilley at lower speeds, Che uaer
ghould ©r¥ to m®minimize Ctheir effect by microstepping. The wunstable atesas of a
full or half stepped motor ate characcerized by erratic meclon and a severe lngs
of torque. 4 micTostepped motor Wili exhibit les= resomance than & full stepped
motor.

Anocher important featurs designed into the FI15% Series drive 1is mid-vange
stability. The drive will gsens¢ when the¢ motor is oparating in & reglan of
tesonant instability apnd modify the curyent wave form to prevent loss af torque.
Mid.range scab{lity has litgle affect At low zpoaeds, below 5 RPS., but allows the
moCor to  operate at much higher speeds and overcomes pobential TIezonmant
insgability,

Sample performance curves pre provided in Appendix € for your reference.
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2 THSTALLATION AND CONFISTRATION

The concents of thi= zection will pguaide the wser rhrough the proper aceps
required te safely install and heook-gop the FPIL3X Serles unics. This section
should be read in it'= entirecy for first-time ins$tallers and rewviewed during
The installatlofl process.

2.1 Fhysical Hequirements

2.1.1 GSygtem Grounding

All eiectrical equipmant, compenents amnd enclosures showld be properly Brounded
to engire safety and te reduce the effeccs of electrical nelse due o
clectromagnetic interferance (EMI). It ia recomménded that s=ipgle point
grounding setup be wiilized and all ground connections be continpuous  gnd
permanent. Wherever passible. route high power lines {motor and power) away
from logic Signals (R5-232, atep, direction, ete..) td prevent noise prohlems.

The P315X drive switches 170 VDO ac 20 FHr o provide current to che motor.
Thia 20 KHz chopping accien may radiate oy sppduct electrical nelse out che
drive inta the AL power line ©r along the motor cable inio the attached
equipment, Below are some general steps cp he followed tn  prevent problems
cavsed by the electrical noise gemerated by the F3E3X serlas drives.

rd

Shield the mocor ceble (already dome for vou on Contrelas Division
coRplete model meotorsg) and ensure that che shield i3 caken to & low
impedance earth ground,

2 Ground the motor casing Ce a low impedanes esrth ground,

1 Mount equipment <hat {5 sensitive to EM] as far a= pozzible from zhe
drive and maioy .

4 Teilize an {solation rcransformar and Filcer te provide power to the
drive. This will reduce the AL line noize generated by the drive from
getiing back into the AL line.

3 Provide a separace AC line for the drive. Do notrt use thne aame AC linc
for equipsent that is zenslicive to electylical noise.

6 5hield the logic signal lines of equipment sensitive te elecerical noeise
and ensure thac the ghield iz taken te a low impedance earth ground.
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2.1.2 Copoling

Irive/Indexer
The eanciosure of cthe FI13X is A heatsink which allows fer heat dissipation
produced by the Internal componants. During operation the heatsink will become

warm to the Gtouch and ghould not be 5 concern te the uger, An  internal
Cemperacure SendoT will shut down che drive if the internal air reaches 140°F
(B0 C) intermally. If this ¢wer-Temperaturs fault condlcion ex{sts the status
LED will he illuminated and the driwve fault output will be actiwve. addicional
sir cooling devices are not required except whers amblenc cemperatures are high
ot high current meters are used. Consult the factery 1f Chese conditions exisc.

The most fundamentsl rule o follow concerning proper cguling of che drives {5
to keep the heatsink szurface temperature less than 737¢. Since the driwve 1=
eonvection coolad, it iz recosmended that you allow a minimum of one ineh om all
aldes for air flow, Operating in &n enclosed area may tregquire externsal cooling
in erder to keep the heatsink cemperature leas than 75°C {ie. - foreed alr
fan). & rule of thunbk 1f you are not abls to measure The heatsink temperature:
the heatsink temperature 1% within limite if wou can cowfertably hold  vour

floger om it more than 2 seconds.

Motor a "

Conctrols Division complete model morors are yaced st Z17°F (100°C) maximum
allowable came temperature. When connected In parallel, motors can overheat if
cperated at high speeds for extended pericds of time. Actuzl rcempeoratute rise
1z duty cycle dependent. Providing forced alr cooling for the motors will
extend duty cycles but in no case  should the motor hbe allowed te exceed the
rated maxionams.

2.1.13 MWowunting

The P215X iz & agelf-contained package tequiting minimal concern for mounting
methods and posltlons., & dimensiconal puctline of the P315K is piven in Flgure
R s

Mouncing brackets hawve bean provided o meunc or secure the P3I15E, The
tacammended mounting position is  wertical with the heatsink exposed to allaw
convection and heat ramoval frem the drive, It i= recommended that you allow a
pinimm of one inch on all s$ides for air flow. Thne user should refrain from
mounting where the heatsink is unexposed o where cvasy accefs Co the connectors
ar adjustments iE not practical.

Should che drive need to be positioned wmore Chan 6 feet from Che motor, consult
cthe factorv for the availabilizy of mecors wich longer lead lengths.

PI13XK Uzer Guide {(Rev 0791} Page &

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



MOUNTING DIMENSIONS P315X SERIES
Rear and Front Side
P315X-L 1.75 P315X-H
o g 2 B8 |
HEAT SINK
e R = = [ (R B =
2.95 2.75 2.79
Rear and Front Side Reor and Front Side

10.46
10.75

P315X User Guide (Rev 0791)

Figure 2.1.3

Dip Switch Locations
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2.2 Communications

2.2.1 Host Device

For 1 compatiblg personal computers copies of the public domain programs
FROCO ™ QMODEM ™ "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 R5-232 cable set to conmect
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 RS5-232 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
switeh the settings with power applied to the P315X.

The available settings are:

Baud Rate Switch Settings

Switch Block 3

Baud P315X
Rate [123]
19200 000
9600 100
4800 010
2400 110
1200 001
600 101
300 011
AUTO 111 (Auto baud rate selection - not enabled)
P3115X User Guide (Rev 0791) Page 10
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2.2.3% BE5-i32 Copnectlons

The P315K utillzes a three wirte ioplementatiomn of the BS-232 scrlal ioterface
and provides Eecefve Darca (Ex), Transelit Data (Tx) and Ground {GHDI) on the
connector, The P315K does nof guppert handehalking of any form. The hoet dewvice
used for communications should have its handshakling disabled through elther

hardware or software, See the previouws section on "CommunlcaClng wich che
F315X" for public domaln progtams chat ean he used with IBM compatible perscnal
Computers, The ocommunication —defsnlt parameters are  full  duplex, oo

handehaking, 83 data bits, 1 stop bit and no parity.

Nx QOOT Rx OLTT 1 Hx OUT
TxOUT  ©  Txoul - |  TxouT Ts DUT
GNU_GUT th QuT— - - GMD OUT— GHDO QUT
RS-232 p— T — N L TE N - BalY
from 11057 device GND TN GNomN | o | Sub 1N
R 1 2 5 :
Axis desianatar

PI15% Wiriog Diagram

2.2.4% Daisv Chaining

Up to 36 Indexers may be daisvy chained to A single R5-23} port. 1t is nocessary
that each F115% have an exclusive axls deslgnacer defined by parameter 0", (=ee
"ICL FPARSMETEE DESCEIFTIONS"™ for possible desigpaters that can be  sef Through
seftwarc), The dalisy chalvlng of controllers requires that the "Tx OOT" of che
sending device be wired te the "Hx IN" ol the recefving device, the "Rz OUT" of
the gending device be wired to tha =Tz IN® of the receiving deviee., The "GKD
OUT* 1z wired to the "GHD IN® of the receiving device. This procedure appliss
to all the devices in a dalsy chaln. Tae "P3L5E Wirlng Dlagram® depieccs che

proper mechod of comnection,

Fi15X User Guide (Rev DFOL} Fage 11
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2.1 DRIVE SECTIOW

2.2.1 Iptroductipn

To provide the user with the greatest amount of wersatility, four adjustments
can be made to cenfipure the drive for the appllicatiom.

1. Telle tho unit the gorrent rating of che moter,
2. Selects whether oI not youw desire to uwde the autcmarcle low-pouwsr meds .
3. Eszcablishes the microstep fesolution dezired,

4. Allews you fo tune the optimag currsnt profile for youlr applicatlon,

Depending on how wou ordered your =vatem, the unic will be set for a spacific
moter er te  standard defaul: econdlclons which may tequirte weu te po through a
setup processe for your spplication and motor.

When purchased 56 ¢ packaged svstem complete wWith the motors, the =Eetrings will
be found on a label affixed to the umit at the factory. If the 1lsted motor
differs ar {f no label can he found, follow the procedutes in this gacitlarn ta
verify and adjust the settinps, Discomnpect power before proceeding. Be surc co
note any adjustments for furure references.

2.31.2 Motor Connectioms

Motor connectlons  are made on the 7 2in pluggeble conmector provideod with the
drive. HMNewer cotiect anything octher than the motor to the motor terminals. T
you putchased the driwe with a moter, then the meter conmectiona  and current
switch settings will slready have beépn made. TFf mot, vhen secilons 2.3.2 and
+.3.% will pravide you with the proper drive settings, for wyowr sotor,

SAFETY PEECATTIONS: Do mot supply power to the drive without having sll of the
mot¢r leads fivmly contected te thelr appropriate verminalyg, Comnect center tap
wireg to Fhage A Comnon and Phese B Comson a3 regquired, comnect the motor s
shield to the termipal provided.

If cthe moror tuwmns in the wrong directien for your applicarion. you mav change
the direciion by reversing the mourer leads going te che A+ and &- terminals on
the 7 pin pluggable motoT connector.

HOTOR CORNMECTIGHE (Terminal #'s 1-73

The leada fram the chosen moter %ill be connected ac some ot all of these
CEIrE®inals .- Brlpw aree dlagrams and comments depleiing Lhe possibie
conmnections for 4, 6 or E lead moters; the effect on current setting, and che
effecr wn motor indoaciance,

HIIE: Our eXamples wse 5 &, 6 ar & lead motot¥ veted g1 ' Bmp per phiace
curtent for & ynlpolar drlwve scheme (I=1), 7 ohm resistance, 19 pH per phase
indwctance (L-107. Sipee the PI1S uses & bipolar drive scheme you would
apply & oultiplier to Che unipolar Tating te arriwe ac the prapeT curcenc

seCtings for ¥Your conneccion method. Examplea follow.

B3l5K Uger Guide (Hew DTHL) Page 12
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A 4 lead motor can only be hooked up in the
configuration shown. The drive  output
current would be 1 amp (I*1l). The inductance
seen by the drive would be 10 mH (L*1).

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 (I*.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 (I*1l). The inductance seen by
the drive would be 10 mH (L*1).

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 (I*.707).
The inductance seen by the drive would be 40
mH (L*4).

Page 13
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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*1.414). The inductance
seen by the drive would be 10 mH (L*1).

QLJE Connecting an 8 lead motor in parallel

SHIELD

8 LEAD MOTOR
(PARALLELD

2.3.3 Current Switch Settings

If your drive and motor were purchased together as a package, then the current
settings should have been previously made by your supplier. Tt is still
advisable to verify that the settings are correct 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 #f2 (*) CONTROLS DIV.
PACKAGES TORQUE SERIES PARALLEL MOTOR
(0z.-In.) [12345] [12345] PART NUMBER
P315X-A231A ** 100 1bs. 00100(L) 11100(L) A231-02A
P315X-A231C ** 40 l1bs. 00100(L) 11100(L) A231-02C
P315X-M231 65 00100(L) 11100(L) M231-02
P315X-M232 100 01100(L) 00110(L) M232-04
P315X-M233 130 01010(L) 00101 (L) M233-06
P315X-M341 150 01010(L) 10101(L) M341-06
P315X-M342 300 01100(H) 01101 (H) M342-09
P315X-M343 400 10010(H) 00111(H) M343-11
P315X-M421 600 11010(H) 11111(H) M421-12
P315X-M422 1100 11010(H) 11111(H) M422-12
P315X-H421 900 10001 (H) N/A H421-11
P315X-H422 1800 01111(H) N/A H422-16
P315X-H423 3000 01111(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.
* - See DIAGRAM 2.3 for 1location of Switch Block #2.
A "0" indicates that the switch is "OFF" and a "1" indicates the
switch is "ON".
%% - 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.

P315X User Guide (Rev 0791) Page 14
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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 10X 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 wuse 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.

Block #2

Dip Switch Locations

Current Settings

Switch Block #2

Amps per P315X-L P315X-H

Phase [12345] [12345]

0.2 10000 N/A

0.4 01000 N/A

0.6 11000 N/A

0.8 00100 N/A

1.0 10100 N/A

1.2 01100 N/A

1.4 11100 N/A FhkCAUTION**k

1.6 00010 N/A

1.8 10010 N/A API motor ratings are based on a
2.0 01010 0000 unipolar drive scheme. Since the
2.2 11010 10000 P315 wutilizes a bipolar drive
2.4 00110 01000 method, the multiplier that must
2.6 10110 11000 be applied to the unipolar rating
2.8 01110 00100 to arrive at the proper current
3.0 11110 10100 is as follows:

3.2 00001 01100

3.4 10001 11100 Series connection - .7

3.6 01001 00010 Parallel connection - 1.4

3.8 11001 10010

4.0 00101 01010 See Section 2.3.2 for additional
4.2 10101 11010 information.

4.4 01101 00110

4.6 11101 10110

4.8 06011 01110

5.0 10011 11110

P315X User Guide (Rev 0791) Page 15
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Switeh Block #2

Ampa par P315E-L PA15E-H
Fhase [123&45] [123&5]
i A0 a101l Q0061
5.4 11011 o0l
L.a GRl1ll {01001
5.H 10111 11001
6 0 71111 po10l
£, 2 111E1 10141
o.h [ 01101
6_k H/A 11141
6.8 WA oaa1l1
T.0 [ 140r1
7.2 MR a1l
7. [ JFAS 11011
7.6 M /5 aGL1l
7.E e 101l
H.0 K/a 1111
a.2 Hid 11111

Z2.3.% Low Fower Settings

The P315K can be configured for autpzpatle low-powep, {swiich 1% en switeh bloelk
#ly, The eurrent supplied ce  the motor windinga will We reduced to  H0YL full
powar obe (1) secgpd after motlon {2 complete. The drive ls  retfurned to full
power upon becelpt of the next step signal. This gprion 1z excellent o help
control motor heating and reduce power consumption when not in motion.

Dip Swlcch Settings

ip switch Settlpg for Antomatjic Low-FPower

Switch (NOTE 13
Elock #1
[12345678]

rxanleex suropatic Low-Power Enabled

HoTE 1 - %See DIAGHSAH 2.1.3 for lopatiom of Switch BElocks, A "0" indicates
thaet the zuwiceh is "0OFF™ and a "1" inodicates the switch {2 *0OHY.

P215X Usct Guide [Rew 0O7H1) Poge ik
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2.3.5% Microsrep Resolution Switch Satrings

The P3159XK Series driwve allows the user the werzatllity to select a micruateg
reaclution that best matches his spplication reguirements. For a gtandard 1.8
step motoy there are sixteen gelectable pesoalucions rchat range freom 200 cao
50, B00 steps per revelution. Refer to AFPENPIX B and determine the resoluflom
that best meets vour needs and scrt the switches as indicated,

Hicrostep Regoigtion
Switch (NOTE 1)
Steps paT Blocl g1
avrn ot 78
204 LIRS )
00 LéMB0aeaca:
100e] Q100
200 1100ncrww
5000 QOL G
10300 10 e
12E00 0110w
1EDG0 1110
20000 (00 Lz
21600 LOOLaewxy
23000 010wz
Pt T LID0Lacwxy
25 &0 001 Tguus
S a 0060 101 T
ey L] OLl:Txxwus
508040 111 Qoo

MOTE 2 - See DIAGRAM 2.1.3 for location of Switoch Blocks. & "9~ Ikdleates
that the switech ie "OFF* and - "1™ indicates the switeh 1z n(NT,

2.31.6 Tuning the PI15X

The PI15X zervies drives omay be ctuned o apTlmize the current wave feorm for
optioun smoalthness or relative agguracy as required by the application. Two
adjustments are availsble co che user, these Bdjustments are made only afier the
drive has heen configured te a specific moter, microstep vresolution and is
aperating in the application (with load applied]. The flrsc adjustmencs are for
Prhaae & and Phase B offset. The zecond adjustment is the additian af  3zd
hermonic Co the current wave form

Below are two methods that may be used to determine the level of motor TesoDAnce
in your syctem.

Tachometer Mathod

Usfng an oscilloacope co waniter che output of & tachometey ailached to
the motor ahaft. The tachomcter DG voltepe output s proportional to the
motpr speed. Thiz waltage will oscillate around Br average wolldage when

Lhe motor is Tesonating, The cbjact of thia methad {s Lo tune the drive
for the loWest cscillation amplitude.
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Audible Eethod

A stethoseops may be used when the motor is mounted inm an inaccescsible
location, Yeu wlll hear <he awdible wibratlen ¢aused by the wmotor at
resonance speeds. The object of this methed 15 to tune the drive for the
lowest amplitude of audjible wibratlon.

2.3.6.1 Phees Offset Adjustment

The phase offset adjustmant should not be attempted unless absclutely necessary,
when pertformed incorrectly damage to the drive and motor wmay resulc, chis
adjustmant 1s preset at the factery.

Phass A Qffser - used to adjust the DT cffset of the current for Phaase A.
Phacze B Offset - used te adjuat the DC offset of the current for Phase B,

2.3. 6.2 durrent Profile Adiuetment

You may select a current prefile secting Co optimize for smoothness of relative
accufpacy as fequlred by the appllcation. This ad]ustment will wminimize the
effecis of torgue ripple caused by the moter’s detent torgue. Thi= sdju=stment
is done by dip ewitch ff1, see Figure B.1.3 for location. Sec che switches as
Indlcated,

Cuprenc Frofiie Setcipgs

Jrd Bwiteh (MOTE 1) 20¢ Bteps
Haitmonic Block #1 Fer Hevolutlon
Far Phaase [123456TH] Specia]l caze
-8 arwxwlll 1 Phase

-31 axxuwill 1 Thase

13 axrxwl0l 1 Phase

[y e D00 ¢ Fhase

X Rk DL 1 Fhase

+2% rurxxli0 2 Phaze

+5% Kuuxuivln Z Phase

HOTE 1 - See DIAGHAW 2. 1.3 for locatien of Switceh Block #1. P L
indicates chat the swlgch 1s "OFF" and a "1™ indicetes the =witch
is "0k,

Two Hundred Stepe per Revolutlonm - Speclal Cagze

The hormonics far 200 steps per revelutionm is a gpecial case. Sinee chere cao
be ne harmonice for 5 full =tep wave fowvm, either 7 phase on full step or 1
phase ou full scep may be selected. The 1 phase on tull step will prowlde about
half the torque as 2 phase on full scep.
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Procedures fayr runing the drive to the motor:

1 To perform the phase offsct adjustment che wser mast aperate the molor
in the primary rescnance gpeed (usually between 0.2% - 1.25 reveluticons
Per second},

? Hslog one of the methods to determine the lewel of motor resonance ino
your eysbtem, adiust che FPhaze A and Phaze B Offzet,

3 Tsipg one of the methods to determine the level of motor Tesonance in
your systam, adjust the Current Frofile Setcings (3rd havmenic)

& Double the motor speed so thac the meter is Tunning rough at it's second
TeEDIANCE Spead.

5 BepesCc sCeps £, 2 and 4 untll neo further improvement ise noted.

The uwger may wish ta record the drive configuration settings in the table
provided balow before proceeding to the seccion en drive conmeciions. The
access panel may be closed at ithis tloe as furcher incernal adjustments are nat
requited,

EAlSX Copfiryration Settings

Hocor Model Date:
futpmatic Low- Fower
Baud Hate Setcing
Curremt Sebting
Step Hepolution

123456748
Switch Bleck 1
Swliceh Block #2
Switch Block #3
Kotes:
FA15K User Cuide (Reow Q791) Fage 18
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2.4 INPUT/OUTFUT SIGHALES

2.4.1 Overview

In their simplesc form, the P313X"=z inputs and owtputs (10'e;, provids the
ability for interaction between che F315{ and external devices. Types of
externel devices ipcludes other PF315K's, programmsable contrellers, limic
awitches, rela¥s, status lighes (LED'S), feolr pedals, counters, optical sensars,
pressuye sens0rs, ate. The state of all 1/0's can be defined az  "ALTIVE" or
"INACTIVE". When the gtatug of the inputs change, thils chapge ip &tsce can be
interpreted for Caklng appropriste actioh. The agtlon can be either pre-deflned
oT programmable depending en which irpuc 1= "ACTIVE". A complete definition on
how each I/0 functiens 1 lneluded later in this manuaZ,

The inpute and ocurputsz of the FI13K «<an be separated into the following groups;
Frogrammable and Limic Inputs and General Qutputa. Io che fallowing sections
all of the Llnputs and cutputs are defiped aleng wicth mathods of azsigolng their
defauls siates.

Z2.4,2 Programmable and Limiz Inpuc

lnpute aTe either progrvameable inputs #1 - #13, dedicated inputs CWL, CCHL acd
HOME, or apeclal ioputs FOG+, JOG-, and STOF, which can be assigmed co auy of
inputs 1-13. In this section we will define the input names, ascigned nuzbers,
the methed to %$e¢T the default state of chese luputs, and hew cthe lnpucs mav be
utilized in che users syscem,

Z.4.2,1 TInoput Aszignments

INFPUTS:

LEEUT

HaHE FLIMBEE, HAME FHBER
INEUT 1 1 IMPUT 9 9
THFOT 2 2 IKFIT 19 | ¥
INFUT 3 3 INPUT 11 11
THPLT & 4 INFOT 12 12
INFLT 3 3 INFUT 123 13
INFUT & b CWL 14
INFUT 7 v COWL 14
INTUT & E HOME 14

Special {foputs JOCG+, and STOF may be assigned to omly one of the firse 13
loputs. Teo do thia the inpuc pumber omust be asgzigned o the appropiate TCL
paramesetr pame 8% deooted: JOG+ (JP), J0OG- {JHM) and STOF (51).

Exampile: JP=11 IM=12 5I=-13 As=zsipgn JOC+ te input ) 11, JOG- oo ioput ff 12
and STOP to Lmpur & 13.

If oue or all of the zpecisl {aputs ie declined then the appropriste
parameteT value would he D

Exanple: SI=0 5TOPF Input is declined.

Filax User Guide (Eew G791 Page 24

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



2.4,2. 2 Input Statres

The WL, CCWL and HOME liwits are mnormally open with the plns ifnternally pulled
high at valtage OPTO L. Limiks are actlve when the normally cpen lnput switches
are closed by taking them te the grownd of the OPTZ 1 supply. For the limit
signal co be recophized by the PILSE, the limit muwsc be taken low for B minimum
of lms.

Progtammable {npucs, imputs 1 to 13, are normally open with the pins intermally
pulled high st voltage UOPTD 2. TInputs are active when the normally open input
switchas arc ¢loged by taking them to the ground of the OFTO 2 supply. For the
input signal te ba cecognized by the PILSE, the input msst be Teken Jow far &
minimum of 2Zms during the time The moclen propgram is examining that input.

ICL Parameters 11 amd I2 define che corrent status of the programmable and 1imit
inputs while ECL patameter ID]1 and IDZ dafine the default scate of all inputs.

Eack pacamecer ls  vepresented by an  eight (&) bit number that defines the
dpfault state of the inputs. IDL defines the default state of pregrammable
inputs 1-B and IB2 defines the defaulia state of programeable Inpucs 9-13, CHL
{14y, COWL £15) =snd HOKE (163, In the followimg example the user has decerwined
that an appllcaticn requires & normally closed switeh on inpute 2, 2 snd 4.
Wnmen the switches are opened, the F315% will incerpret them to be "ACTIVET.

L. Check the current status of inpus definitlona, VERTFY TD1I <Return®.
The host  deviee will display & etring "ID1=Q00Q000400", showing thac
the defaul: states of inguis 1 co & iz “ppen” or fleating hlgh, and
masl b baken low to become "ACTIVE" .

. "IDL", the imput Jdefinitlon parameter, is veed to set the selected
defanle soates. all eight wvalues must be entercd or che command will
not be accopted by the contreollar. Type the follewing:

IDL=01110000 IDZ=1000011]1 <REeturn>

The P315X will mow interpret the inputs defaulcs as: 1, 3, b, 7, &,
10, 11. 12 and 13 ax active low, &snd 2, 3, 4, %, 14, 13 and lo a=s
active Tigh., The definitions sre reiainsad Lo che Datrery backed Rad.

3. Cheook The pew scatus of the inputs with the YERIFY I command, The
host will now display "I=01110000% , "IZ=100001L1". The input siatus
now shews thao F2,  #3, Fa, #4, #1la, 315 and Flo are “ACTIVET. Dnce
the user aLfaches a normal closed switch te  these inpuls  you way
cneck the staius again and all [oppuats will be "IHACTTIVE".
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2.4.2,% Limit Input Actbion

When wtilizing the cleckwise limit (CWL), and the <ounter cloclwiase limits
(CCWL), the user may select hard ar soft 1imita, The F315%E ir confipured =t the
fectory far hard limita. With hard limies the PI15E  will immediatsely stop the
drive pulse traln when a 1imlt imput im "AGTIVE" Iin chat directiom. The user
may configure the P3153E for soft limits by adjustment of parasetey "LA". With
zoft limite the F315X% will make a controlled deceleration and stop when a Limic
ifoput 1z “ACTIVE® in thet direction. The soft 1imit will cause the wmoter to
decelerate utilizing the parameters for decelleration cime, "D*, and base speed,
“B", If s limit input becomes "ACTIVE" while the motion program is commanding &
meve 1n that direction, the propram will be termlnated and returned to the
immediate mode, The selection of herd or soft limits will he determined by the
usekrs application.

Limit inputs are mnormally open with the pilns Intermnally pulled high at voltage
GFT® 1. When the novmally open limit switches are clased by taking chem to the
pround of the OPTOl  supply, for o olalmum of 1lms, the input signal »ill be
recagnized by the P15,

?.4.2.4 Inpac tonnectione PE15X Tnputs
; OFTO2
+5 w15 VI

3

INPLIT

-y

—_—

Z.4.3 Programmable Outputs

In this sectiar we will define the output names, assigned number and The method
oy which the uselr can zet the default states.

2.4.3.1 Output Assignment

PROGEAMMARLE (FUTPLTS:

AL VIMEER TYPE
OUTEUT 1 1 sinking
CLUTPUT 2 ¥ cinking
OUTPUT 3 3 slnking
CUTPUT & 4 ainking
CUTPUT 5 5 sinkling
JUTPUT R & sinking
OUTPUT 7 i sinklng
GUTPUT B E sinking

When outputs 1 fa 8 are open the pins are high internally at woltage ODPTD 2 andt
when "ACTIVE" the pins are sipking current to OUTECT COHMGHN. The user may
decide that the output default state nesds o bhe changed,  The example following
describes how this ls accompllshed,
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2.4.3.1 Output States

The parsmetar *00°, Tutput Definition, iz represented by am eight (B} bit numoer
that defines the defaule z=cate af che PILOX'2 oucpurs, The user has determined
that the application requlres cwo sinkling outputs co be "ACTIVE" low .

L Check the curremt status of cutputs, YERIFY 0Dl <Returm». The host
devize will display a gering =0ODL = QOODOCOO0O", showlng chac  che
default states of the outputs. Sinkiug outpubls 1 Co £ are "open®™ and
pulled high o voltage OPTO 2, When "ACTIVE" thev will he sinking
cartent fo DUTFUT COMMON op "lowr,

B 001", the oputput definitionm parameter iz used to set the selecced
default skates. ALl efight values must be entered ar che comaacnd will
not be accepted by the controller. Twype the following:

Ol—x]l]lxzzwx <Haturo>

The F3IL5K willl opow Ilncerpret the owcput defaults as: 1, &, 3, 8, 7
and 8 a3 sctive when sinking current, outputs 2 and 3 are sctiwvwe when
openn  {not sinking curTent). The definitioms are vetained in the

battery backed RAM.

3. Check the new status of the outputs with the YERIFY 0l commsnd. The
host will now dieplay "O=0L100000" .

Z.4.3.3 Output Somnectlons

PA15X Cucpue
J OPTO2

+5 to 15 VOO
DUT 2

| =
< H-
Y
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2.5 ENCODER SECTION
2.5.1 Encoder Capability

The P315X 1is a stand-alone single-axis packaged Power/Drive/Indexer unit that
interfaces with incremental encoders to provide the user with position feedback.
Position feedback capabilities available on the P315X are "Stall Detect",
"Position Maintenance", "Following" and "Home on Z-Channel".

If you purchased the P315X and will pnot be using encoder feedback, you can skip
this section and continue to the next section.

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 1line driver
outputs such as 26LS31 are 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 E1000-250, E1000-375 and E1000-500).

Incremental 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 wuser 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 1lines 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 Encoder Connections

MOTOR
Host Computer
or
Terminal INCREMENTAL
ENCODER
115VAC
Supply
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INCREMENTAL ENCODER P315X CONNECTIONS

+5 Volts 15V
S ———F—&
Phase B+ 1 i B+
Phase B- 1 -
%%fm:%f— \ 1 +
ase Z- »
Encoder Ground \\ {/ SI%ELD

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 Resoclution must be defined for the P315X to operate correctly.

1. Motor resolution is established by setting dip switches on the P315X.
We will assume that the P315X 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 cirecuit 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 reveolution.

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 O Resets the P315X to initial power-up state.

EF=00000000 Sets all encoder functions off.

MUNITS Sets move unit of measure to motor pulses.

A=1000 Sets acceleration from "B™ - base speed to "H"
high speed to one second.

B=10000 Sets base speed at .5 revolutions per second (RPS).

D=1000 Sets decel rate to 1 second or less.

H=500000 Sets parabolic ramp high speed at 25 RPS.

M=400000 Sets slew speed to 20 RPS.

MR=20000 Sets motor resolution to 20,000 steps per rev.

ER=4000 Sets encoder resclution to 4,000 counts per rev.

E=0 Sets encoder position to zero.

P=0 Sets motor positions to zero.

PAUSE Set processing mode to single line.

MOVE 20000 Move the motor 20,000 steps.

VER P VER E Verify the motor and encoder position.
"P = 20000" Motor position is 20,000,

"E = 4000" 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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Z.5 POWER EECTION

2.6.1 Al Commeccions

Ensure that your power gourcs s 95-132 waAG, 50460 H=z.

4 three prang power cord with a keyed 3 pin plug type connector is provided with
the package. &loply plug the conmector inte the mating socket ot the drive and

Flug inte the powsr socurce. When power 15 present, che T"POWVER™ LED will be
illuminated. Pin out list follows:

AC Imput Black Hire (Line) ........ Lins
AL loput White Wire (Meutrall)...... Heutral
AC Toput Green Wire {Ground)...... .Ground

an igolacion trensformer cam be used to enhance the system’s electrical noiae
lppunlcy,

2-6,2 DC Conmactlons

Ensure chat your ¥ power scurce is & pinimum of 2 amps at 5-13 VDG,

The DC power source {2 only required when tha user is wiring the {pdexer inte
his applicaviom, such 85 limic =witrhes, propramgable loppucs and outpuis. This
DC swpply is utilized to power ta the eprtileal-lsolation circuity of the indexer,
The positive of the supply is coonected te the OPTOL and OPTOZ pins of the plug
type cormestors. The supply return iz cennected ce che OUIGCM, output common pinm
of the plug type conneclor.

OFT0]l Supplies optical-isolat{sn wvelcage Lo the limit inputs; CW, COW amd
HME, (loputs 14, 15 and 1&).

OFT02 Supplles optical-isolation woltage to all of the ourputs and to the
programmshle inputs 1 to 13,

PA13X [mpurs P315K OUlputs
OFTLZ : "OPTOZ
[ g e LA +5 to 15 VDD
¥ | | Z jours
|¢"_.__' i I|I L I
Y | INPLFL ‘t{ | OUT COM
1 : B
i , i
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2.7 GSYSTEM STATUS

2.7.1 Syatem BEtetus LED'S

The F315K provides the user with LED's for imdicating the current status of the
drive.

ETEFFIHNC (GREEN)
This status LED 15 11luminated when the moteor ise stepping. When the
mrtion 15 cooplete the scatus 1ED will curn aff.

OVER CURRENT (HED}
When flluminated this LED indicates an over current fault condicien. The
drive fault output will become latched aectiwve if this condition exists.
Check the drive for wiring problems and the step motor for sharts.

OYEER TEMPEREATOEE (HED}

UhEn f1lumipated thiz LED indirates theat ¢he drive temperature Lls ahavo
60 C. The drive fault output will become active 1f this cepdition exi=zcs.
ﬁdditinga] cas] ing may be reguired to maintain A heatsink temperatute less
than 407G,

UNDEE VOLTAGE (RED)

Vhen the AC power drops below 9% VAC ot tThe external resec input is active

this LED is illuminatat, The drives fawnlt output will be actiwve when these
condltion exists. Verify integrizy eof the AC supply. Verlfy that che

external Yeser laput f=2 not actiwve,

HO FOWER (YELLOW)

This LED is illuminated whenever the motor s 1o che no-powey mode doe to
cithet an acilve no-pover inpuf oY & fauwlt condition. Cauiien is reguirted
since the motor may oot have torgue sufflclent co testraly loads.

POWER {GREEM)}
When 115 VAC power is present, the "POWER™ LED will be illuminated,
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2.7.2 Drive Fault Qutpht

The P315% provides the user with a drive fault output that cen be used both as a
vipwal indication and an electrical signal indication of the corremt status of
the drive. The red status LED's provide a visusl indication of a driwve faule
vhile an active drive fault cutpur provides the electrical signel to netify the
host. Fote that when a fault condltion exists the ICL System will alse send the
mezsage “#31 DRIVE FAULT™ wia the ES-23% to the host.

The three peossible fanlt e¢onditions are OVER-CURRENT, OVER-TEMPERATURE and
UHDEE -VOLTACE as indicated by the red LED =,

OVER CURRENT {HED}

When [Iluminated this LED indicates 8o owver curremt fault condicicn. The
drive fault output will become Jacched acclve if this condicion exlsss,
Check the drive for wiring problems and the step moter for shorts.

OVER. TEHTERaTIURE {EED)

When 1lluminated this LED ludicates that the drive temperatute 1z above
60°C.  The drive fault output will become ackive |If this condition exiscs.
#dditienal cooling may be recuired to malntain a heatsink temperature lass
thap el <.

THDER VOLTAGE (REL)
When the 4AC power drope below 95 WAL or the exicrnal reset imput iz actiwve
this LED is illuminated, The driwves fsult putput wil] be actlve when

Chese condition exisis. Verify incegrity ol the AC supply. WVerify rchac
the external reszet Input 15 tol active.

To clegy the drelwe fault condition a “EESET Y commiand mist be issued.
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3 Start-up/Taat Procadurec
3.1 Applylng Power

Unce the drive 1% properly mounted and £1l of the required connections have been
mede, the drive may be powered up, Flug the 3 pin mating plug 1intc che drive
and then the power cord into 115 MAC sourpe. Initial power should bhe applied
with me pulees belng fed e the drive. The metar will leck into pesition ac
it's raced static torque. If the automatle low-power mode has beepn sclected
then the static torgue will decrease toc about 50X of it's vated static torgque
after one second. Once the pulse input rate beglns, the motor should beglin te
step In the set directiom.

3.2 Establishing CGommunications
3.2.1 Teszt Procedure

Before prucceding with thisz sectlen please #nsure c¢hst &ll che appropriate
comounlcations comnections bave been made gn the F313K.  You should also ensure
that your hest deviee has heen confipured to communieate wich the FI15K.  Once
this has been eztabllished we are Teady to apply power to the PILSX. When power
iz applied the PF315K will perform incernal diagnostic testa. After successful
eompletion of the tests a sipn-on message will he Zent to the host device that
appears as follows:

"A0 american Precislon Industries
Smart Axis Contratler, GCopyright 1%EE
Software Wepslion x.x"

(1=

Tf youtr host device was nol coonected co the PILLE wla le's ES-232 inferface
when powet was applied to the PI15X, you did not aee the zign-on message. This
ccoars since  the PIL3E daesn't suppore an¥ compunleacions handshaking, This
does noc prevent vyou from =igning-om, it merely meane that you will not see the
#ign-on message showm abowe, After connacting ¥our host device to the PI13M ~la
the RE-737 ineerfare and applying powser to your dewlce, you may begin
commaniications. To werifwy chat you are connected depress the <ESCx> key on your
keypad aod you should now see the "0 " prompC on your device. If noC depress
the <Befurp» kay. LI wou =c£il] don't see the prompt charscter on your display
then you should refer to che “R3.232 Troubleshootling Procedures" chat follows:

1f after following che troubieshooting instructlons you are =ci]l]l  wuable ko
gatablizh communicAtiona with the [F310% wou Bhould remove power and rafer to the
“lnstallation and cenfiguration™ section of this manuwal.  Carefully review all
wiring and settings make the necessary ¢orreclions snd retry. If the problem is
net lvcated, please contagr your Sales Representative for assisiance.
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If your display device is less than 25 llnes and B0 characters wide. You should
reconfigure the P315X to establish the proper setcings.

1.2.2

The pr
ax fol

15

The socreen width paramerer PSC" is used to define the number of
characters svalisble per lime on the bost's display. Te configurs the
putput screcn width tp &40 charactera, type the following:

B0 = 40 <Heturn>. The parameter "SC" ecan be 8 wvalue from 240 ve &0
characcers depending on the heat's display width,

The linas to display paramercer "T*, {a used to define the number of lines
sent ro the hest device before pawsing, The T=10 command will
instruct the PILSE to transmit 10 lines end pause wntll any characcer is
typed.

Troublezhooting

predures for troublesheoting three wive B5-232 gerisl communications are
iows:

Dcilize the prewired BE5-23%2 cable set supplied with the P315E.
Werify that the heat device traosmit line {uwyually pln 27 is
cannected to the BEx IN of the F3L3K, apnd the rTeceive lime (usually
pln 1) of che host device is comnected to the Tx IN of the FI15X.
The M common or slgnal ground of  the host device (usunally pin /) is
connected ro the GHMD IH of the P315E, ¥OT earth ground.

MoTe: Some gerial pores require handshaking. This can be disabled
through hardwarec by Jumpetring RTS te CT5 (usually pins &4 and 5] and
DAR co OTR {usually pina & and 20}.

Verify that the hest devilee 1z =zet o the same bsud Tate a5 the
P115¥, & daca bites, 1 stop bite and no parity.

If you receive double charscters, for instanee cCyping "A"  and
receleing "AAY, your device is =zet for hslf duplex. Change the sctup
to full duplex.

A cable length of less than 50 feet 1 vrecommended between the host
device and che lasc P2LSX in the deisy chain. 1f a shielded cable is
uzed, be szure that onlvy one end of the shleld 1s connected Lo the
earth groumd.

To tast Cche host device ar the terminal emulation socftware,
dizrarmect the P315X and transmit a characrcetr, You zhould net
recelve an  echoed character, if you de, you are in  the half duplex
made. Jumper the host's transmit and recelwve lines topether and zend
ancther characcer, You should receiwve the echoed character. 1E net,
please consult the manufaccurer of the host device's =serisl interface
for che proper pin outs.

1f the data output from the P313XK to the host device becoocs mixed,
(i.e. Droppiog characiers ot complece lipes}, the baud rate may be
sat Lo high., The display buffer of the hoe: device may noi be able
ta handle the data stream. Te correct this problem, ICL Parvameter
"T" will allew the user to fix the number of lines displaved prior ta
pausing. The baud rate setiings of the system may alse he reduced,
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3.3 Performing Hotion

Before proceeding with this sectlen It is mAesumsd thar communications between
the P315% and vour host device hewe been egtablished; the matot 2 connected;
and power haszs been applied.

3.3.1 Tezt Procgdurses

The fvllowing tésts will perform motiom on the P315K utilizlug WOVE, POSITION,
RUM and SLEW commands, Tt is assumed Chat the P315X is set at 10,000 gtaps per
ravolutlen and chat you are using a 1.3 step metor. Hote that the TCL commands
are listed lu baid cvpe.

LICIMM A MTE COMMERTS

Fm=i] Bpr current positign Tw zeto.

B=5000 Set base speed te 177 vevolutiom par scoand,

H=2 50000 Set highest spead linf{t to 25 revelutlons per =zecond.

FOIE: far Tull/half step drives thia walue s alicuc
I00dn as it is used ta control the pulse width.

A= 10000 et avceleration fime to LOOQGms, (10 S=2conds)

D= 10400 Sel teceleratien time to L0OG0ms. (10 Seconds)

M= 1Z5004 Ser maximue speed for 17,5 rewvolutions per stoond.
MOVE LOO00Q The motor will scart at base specdl an accelerate

toward the maximwmm speed then deceletaste and =:iop
after oo revalution. Fer thls shert of & pove the
moter will moet reach it's paximum speoed, this is due
to the long acceleration and decelevation Eimes, The
motion will be & triangular type preflle.

VERIFY F Eesd the parametsrs and make speclal nete  chat the
cotvent position value 10000 fo denoie 1 revolution"P"
in €W directlem,

MOVE - 20000 The metor will move CCW, 2 revelutlons and stop.

VERIFY P Fead the parameterszs and wmake sproelal bote of the
current "PT wvelue ig «LOI0G0  ta denote 1 revalutloo in
CCW dlreccion fyom the initlal position. "H" will be

20000 to denote Lhe: last index distance.

POSITIOR lOp00 Jse the absolure pozition command o veiuth the motor
tp q poEition of 1 rewvolucion frem  the initial
positicon.

YERIFY F The contreller will repeoct che curvent peosition.

“F o= 10d00n
POSITION 10040 Thisz time the indeéxer will nol mowve the mater sipece it

is alrcady at the commanded positiaon.
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The pext ICL command: to be utllized gpre che BRUR and 2LEW commands

COMMAND COMMENTS

+ Set the next move divection to CW.

A1) The moTor will fun at base speed CW and continue until
a2 STOP command is lpsued.

STOP Command the motor to stop.

SLEW The motor will Start at base speed in The last
direction indexed or commapded, accelerate to  the
makimum Epeed and slew until commanded co stop.

STOF Command che motor  decelerate from meExipam Speed to
base speed and £top.

<ESC> Hate the "escape key" cen b8 used to abprc & rup or
slew command, the 1ndex wlll Etop without
deceletration.
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3.3.2 Troubleshoating

If & problem oocours or your system does nor function properly {(or as You expect
it co aperate}, the operator should immediacely turn off and discoonect all
power to the dejve before attempting any troubleshoeting or repalr, Only when
youu have ldent{fied and isolated the zroblem, <can you effectively begin to
resalve che problem,

The Inicial $tep 1in troubleshoeting is to werlfy that each component funccions
properly when cperaced independently. The motor should be disconnected from the
lead te {selate the drive from possible load gelarced problems.  You may have to
dismantle your system then reassemble and test each component plece by piece to
detect the problem, The following lizt of Bvmptoms, cawses, amd corrections may
help te guide the user through a problem salving =ezaion.

HOTUR SHAFT FAILE Ti TURW -

g power to drfwe - check if AC woltepge iz present the green power LED is

illuminateqd.

Hotor current et Lo Jew - werlEFy the current switch setllngs are setc
properly.

Open  motor  wipdinzs - check that gach wmotor windlog phase has the
Appropridte rezistance with no open coils.

ho incoming pulse - check for propet level and width of pulss Bt Logic Fln
#2 (Btep). The green stepping LED is illuminated 1f zcep pulzes are being
comsarded,

ho power Jofic - [f the no-power LED s 1llunfnaced, werify that driwve

fault cobditions do not exiat.
Flxed load - cheek to ses  that driven lead I[s net Jammed or too  large a
lpad for the chosen moter slze.

MOTORE MOTION IS EHRATIC -

Improper lead eonnections - conEitm that the leads of the woter are
connected with the proper Seguence,

Hotop ouprepl seC To Jow - wer{fy the current switch settings are sct
Broperly.

Windiog eonhtdnuity - check to ses that esch phase of the mofar Thas the

appropriate resistance with no shocts between windipgs or to the housing.

Incoming pulse jntegrity - conflem  that the pulse ratesz being commsanded
e nob tao fast for che motor to mBaintgin synchronism.
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Eegopant  jnstabfiity - confirm that the motor is nat operating In &
Teaonance range by adjusting the welasity.

rofile adj t - If the probles of rough microstepplug edlsts
then the following procedure ls recommended. Adjust the pulse rate te
achietve a shaft speed of one revolution per second, next sdjust  the
de-offeer pucentiometers to achieve smooth rotatlon of the metor shaft,
The adjustment of the deo-offset potentlemecers will fime Cune the drive to
the zelected motor. Add 3rd harmomics Co  the current wawve form, see
sectlon 2.3.6, to optimize for Smpoothness or relatlve accuTacy.

MOTOR BUNS VERY HOT -

Mormal o de - it i5 normal for step mofels, when run at thelr
rated current to bs hor te  the touch. In general, 1f the noter case
temperarure iz less than 10078, their iy no cause for coneern, When 8

wotor {3 configured for paralle]l operation &t high speeds ower extended
periods of rime, core heating @ay caues the motor o excesd ppacification,
use of the sotomatle low-power mode is recommended to redute heating.

Current =set too  high - check to see that the current is s5et at  the
appropriate leswvel for the motor being wperated.

HATOE FATLS DURING ACCELERATION OFE WHILE RUMNRING -

Inproper accelergtion yate - check that the {ncreasing rate of pulses feed

to the drive is not tot fast or erratic for the mnotor to wmaintaln
aynchromism wich the driven lead, Deereaze the acceleracion rate.

Erratic leading - if the deiven load drematically changes while metor is
dtivingl it cowld evercome the spesd/lotque capability af E¥stom - CIY Lo
ruu che motor with the lead discogmmected. Vetrlfy that the motor is sleed
carrectly for wour application.

Insuffigiepr potor inertia -+ Lf the motor stslls when opérating st speed
or during acceleration, you &y need to Add incrctla co the motor shafr.

If all of the above remedies ave attempted and the problem 8till remalms, ¥ou
wd¥ have to return the PIL3XK and motafr for service.

For assistgpse contact -
Your local API reprosentative orf Motion Amtomatlon Company (MAC) .,

or GONTROLE pIvISION
45 Hazalwood Lrive
Amhen Wew York [4225- 32T
T16 491-9500
Fox T16.591.9F8]

To returg g grfvwe for servjge - Please call the nmumber abvere to receive 8
Berurn MaterIal Authorization Mumber . Yoew will be InstTucted at chab time
where to return Che drive for che post expeditious sefvice,
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3.4 Ioputs

The following procedures are ussd in checking the clockwiase limit (GWL}, the
counterclockwise limlt (CCYL) and the HMME input. The wzer should dizconnect
the AC power from the F315K when making sny of the fellowing connectlions,
Flease resad the following precsduras and only make the necesEaAry Connections
required for the testing of each teated.

3.4.1 OCWL and GGWL Inputs
1% Wira the €Wl lppuc at this time and return &G power €o the P3I1SE.

2% Ve now wicsh to cause the motot Lo tur 1n the clockwise dirvecticen, type
the fallowing; B=-10000 + EUR <Returns, The motor will begin to retate
clockwise at 1 revolut{ion per =econd. If the motor doss not start and
the mesasage “"#25 LIMIT SWITCH ENCOURTERER" is diaplayed, werlfy the
dafeult state of the €WL limit switch and meke the proper adjustments
to bic #6 of the INFUT DEFINITION parameter "1D2", (ID2=xxxaxlxx). To
conflgure the indexer for CWL soft epd of limit travel, Ld-—soxlxxax
<Raturm- . To cenfigure for hard emd of limit travel, LimzrsxbOrrex
«Return>. When the parametersz "ID2* and "LA™ are correcCly set repeat
procedure 12, the moter will step tocating when the CWL input swlich ls
dactive . WUsze the <ESCx> key to termlnate the motion.

11 Dizeconmect AC power befors proceedlng.
41 Wire the CCWL input switch and returr che AC power to the P313K.

5 We now wish to cause the metor to ron in the counter clockwise
direction, type the frollowing; - RUH «<Retutn™>. The motor will begin
to rotate counber clockwise at 1 Tevolution per second. I1f cthe metor
does ot start  and mesaape "#23% LIMIT SWITCH EHCOUNTERED" is
displayed, werify the dafault atate of the CIWL limit switch and make
the proper adjustments to bit #7 of the INPUT. DEFINITION parameter
“ID2*, (IDZ-xzxxxxlx). To conligure che indexer for CGCWL moft end of
limit trawvel, lA-xxxxlazx <Return>. To coufipure for hard emd of
limit rrpavel, Liacxzrrlwrxr <Beturn>. When the parameter "1™ aud “Lar
aTe correctly set repeat procedurs 12, The motnr will atop rotating
when the CCWL input switch [s accive,

PI15X User Guide (BRav Q7491) Page 15

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



3.4.2 HOME Input

13
£

3

4)

[{isconmect AC power beforn progeeding.

Only attempt to check the functiom of the home 1imit afresr the CWL and
CCWL limit Inmputs have been checked ag operational. Ws ace now ready
to check the HME limi¢ ipput, wire the HOME 1nput amd awiteh, retumm
Cthe AC power to the FI15XK.

Before we check the HME lnput, soms paramcters wust bBe get to provide
speeds for searching for home, Type the following;

B=]1 0000 M=530000 A=1000 D—-1000 + HOME <Return>. The motor will scart
at 1 revolutlon per second in the clockwise direction snd accelerate
to & revelutlons per eecond. If the motoer encounters che CWL switch
before the HOME liwmlt switeh then it will reverse ditvection and search
in the ceunter clockwise dirvectien. If the motor encpunters the CCOWL
limit switch avnd dlsplays megeage #23 "HOME HOT FOURDY, werify the
default etate of che hos= syiteh and make the proper adjuatmenta by
setting bit J8 of the INFUT PDEFINITION paramcCer TIDIY, {(=ee the
seccion BASIC IF00) .

Type + HOME <Recurn» to aealn search for home. When home is found the
prtor will Teverse direcClen and runm at base speed parameter *B" back
to the home limit switch and geop. The current position parameter "B
and current encgder po3icion parameter "E"  ate sef to Zero. The HOME
ltmit switch hes been verified as operatiocnal.

J.4.3 Frogramsable Inputs

The following procedures are used in checking the programmabie inputs. The ager
sheuld discopmnect the A&C power from the P315K when making any of the following
connections, Below is B commection dlagram for the PI15E‘s inputs.

PI13X [npurs

J QPTO2
~3 bo 15 WD

P213X User Guide (Rew 0791 Fage 3f
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11
23

3}

%)

Ammn b t
Dsconnect AC power from the PILSE before preceeding.

VWire the INFUT switehes ko che F315E as showt in the above drawing.
When the wirlng i=s coppleted you mEY Feturn power to the controgller.

HCTE! Tf aoy ol che imputs selpcbed are "novmally closed" swiliches che
uset should Yewiew The aection on Basle If0 for seteing the inpuc
definitlon parameter =I0".

Verify tha status of the inpurs; typa, ¥V I1 <Return» The host will
displav the input stacws a2 ap elght bic bumber repressntliog inpuls #1
- B; =Il = QuDDOODGO®_ A YO0* denotes an lnactive state apd a =1
denwfe= thal the inpuk 1= acflve,

sctlvate imnput 1l and reverifv the stagus of Che inpulxz, The hest will
dizplay "Il = 1000DGO0" denoting tha: Input 1 is bow actlve. Thin
procedure can now be repeated for imputs 2 te 8. Aot |wvate inpuc 9 ang
reveb]lfy the status of the ipputs using the YVER I command. The boat
Wwill digplay "I2 = 10000000 " denotlng that lnpuc 9 [s now actiwve. This
precedure can now be  rvepeatoil for ifnpuacs L0 CLg 13, lnputs 14 153 and
16 are reserved for the CWL., CGWL apnd HOME limlts. Hote! The F315X
updates 1he currenc stastus of inputs after a command lz execubed. Thuyg
it mMsvy bo oecessary fo use che VERIFY command :wlge to read che
axpecced resulrt when in the Immediate mode.

3.4.4 J0G inputs

Select two (2] inputs cto be urllized s5 the Jog+ and Jop- Ipputs, In this case
use Ipputs 1 snd 2, wire #% shown In "IKPUTS DWG", wsing the internal power
supply of the pP315X or uLilizing an extermal power supply a5 showm.

13 Wdire woly the lagi inpuc at this cime and returm AC power te the
PI15K,

2y Defime input $: asz the JO&4 input with the following command; *JP=17,
1f the mator bepins to tocate immediately, the "1NFUT DEFLATTICH",
parameter "IM" for bit 1 needs cCo be changed by typing the faollowlng
commang! IDl = lxzxxzxxx. Ucilize the *x" syshol for che bits that you
dp not wish to change, When rhe pargmercer “IDL" 12 correctly set, rche
motor Wwill Btop roiating.

1y 5et the Jog rabte spead, parsmatet "J" ro 1 rewolublon per second with
J=RU000 <Returns. When the Jog+ inpub #1 switeh ia acriwvated the motor
Wwill rorate clockwise st vine revglutlon per fecond. This input in now
cocrectly wited. [lsconpmect AC power bhefore procesding.

43 Hext wire input #2 as the Jog- inpul and switch, Return the AC power
to Lhe PIISK,

3) Define fnput #2 &S5 Che JOG- ippuc with che following command; "IM=2".
If the motor bepins to yotete jmpediacely, the "1HPUT DEFINTTION",
patamesar "I £or Wit §F neecds to be changed by typing the followlng
coemand: IP] = xlzxwrxxx, TUtilize che ®x" =2ymbol for the biiLs that you
do ot wish Co change, When the parameter "1pl* is correctly set, the
motoer will stop retating.
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&) When the Jog- fnput switeh #1 1% activated the motor will rotatc
counter clockwise at ohe revolution per second. This ipput %ip now
carreclly wired. Disceonnect AC power before proceedfng.

3.4.% STOF Input
1) Next, wire input #3 a3 the ETOF dnput and return &C power co che BILSH.

2) Define fpput #2  asz the 310F lpput with the folloving command; "SI=3-,
Type; B=LOQO0 RUN <Feturtyr, The wotor will begin to rum at 1 reweolutlan
per  sedond, I[ thsa moter does not start to rotate, the "INFUT
DEFINITIGR", pavamecer "ID1" fow bit #3 needs €6 he changed by typing
the following ocompand: IDl=xxlxmrex. Otilize the "x® =ymboel for che
bits that you do not wizh to change, Whesi the parametsr "12" is
carrectly sec, repeat procedurce 2 and the motor will begin rotating.

1; Wher fthe S5TOF  lopuc $#3 swlieh Is  activated, rthe wmotor will stap
rotating. The 3TOF input in now correctly wired. Disconneet AL power
before praceediog.

1.5 Frogrammable Cotpats

The following procedures are wsed In checking the programmable autputsz.  The
uger should discoannest  rthe AL power from  the P315X  when making anv of ke
folluwing conneoctiens. Below are shown connectiar dfaprams f{np the P315E°s
QuLputls .

Tesfine progremmehble outputs:

1] Disconnect AC power from the P315K befere proceeding.

2} Wire the PI1SX's cucpucs te the externsl loads as showm  in the abowve
drawing. Aoclce rhai all putputs &Te current sinking outputs., ‘when
the wiring Is completed you may return powetr To The controller.

13 To werify rhe statua af the cucputs; tvpe, ¥ ¢l <Return>, the host will
digplay =01 - QGOOJ0O00"_.  The host will display the ouCpuC sCalus a5 &0
eight bit number representing outputs #1 - &: "I1 = ORBOASOOG". & "O¢
datores on lnactiive state end & 2 *1® demotes chac the ourpul is ackive.
fctivate cutput 1 by typing, SET | <Repurn>, Verify the status of the
puzpuzs again and che liost will display "01 = 10000000%, This denotes
that output 1 iz now active ot Sourelng current. The external device
ghould now be active, The outpur may be deactivarced by the REEET 1
<Feturn® command.

HOTE: It any of the cputputs selected are o act as "notmally olesed”
switches and pase current when "THACTIVE™, the user should review the
gection on Basic [/0 fur selting the cutput definitian paramecer TODT .

Al inputs, llmlts and outputs have now been tested and the parameters for input
definiticn "IT[n’~, ioput definition "ID[n]® and output definition "O0D[n]" hawe

been wverified as Funccieasl, We ape pow resady te create matian  pragrams
utilizing the [/0 funectione to contool the program sequences.
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3.8 Encoder

The procedures within this sectlon will tesc the position maintemance and stall

detect featuras

on Che

Fil3X Unict.

ahould be

These encodetr test procedursas

followsd to prevent potentlal damage To your systsem,

5.6.1 Test procvedurss

GENERAL

Vhen using
"MR* - Hotor Resolution must be defiped for the PILSX to operate correctly,

L

Motor resclution is
will assume

e

ravalution,
by the Contrels

the guedrature

encoder Functions, the ICL Farameters "ER" - Encoder

distinec locatians

encoder is not
the number of encoder pulses that

that
thus we will set  MWE=20000,
Divislan are 1000 Line encoders,
detectlon elrecit
per Tevolution, thus
directly mountec to the motor, the

Begpoalution and

egtablished by setriog dip switches on the PI13X.

che P3I15M iz configarad for 20000 sceps per
The standard encoders supplied
AfFter going through
it will Thawe L0030
In cases where the
usef #mtist detearmine
wlll be tece{ved whem Lhe motor is

of the P3I15K
ER=4000.

displaced ane shafr revelution.

Mow we will wevify

positive change in Ehe encader position.
will zZer motien parameters
move The mocst shafe.

Exanple:

Eeaat O
EF=000000030
HINITE
A1 Q0

P=10000

D 1040
H=500000

M= b Q00000
MBI 300

EB ey (OO

E=0]

P=i)

PAUSE

HOVE 20000
VER F WVER E
*P o= 1000
"E = &4G0°

"E = -GQR"

the example

P3154 User Guide {Rew D791}

that a move in the positive

the epccdey wires for "4+" and
ce-run. The
movling Io che positive direction.

direction results in a
Frior to perfiormitg & move we

mpn, TRN o mnn o MR and "MY  to allow us 1o

Fesets the F3I15X to inlcial power-up state.

Sets all encoder functlens off,

Sery move unit of measure to motor pulses.

Sets acceleratlon from *“BE" - base speed to "HY -
high speed to ocne second.

Sets base epeed at .3 revalutlops per secomnd (BFS).
Sets decel tate to 1 second or lees.

Sets parsbholic ramp high speed at 23 RPS.

Sets slew speed to Z0 BPS.

Zets motor resolunclen coe 2,000 =tepe per rev,
Sets encoder resolutlon ta 4 000 counts per rewv.
Leta encoder position Lo ZErD.

Eets motor poslitions to mereo.

Set processing mode to single line.

Move the moter 20,0 steps,

VYerify the motor and encoder positlon,

Motor position 1= 20 ,000.

Engoder position is 4,000.

"h-" guzb be switehed

value of "E" will be positive when

Page 3%
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EREITION MaIRTERANGE

Te utilize the pogition malntensnce capabllity of che PI15X the user pust define
paramecers for the Dead Band Window - *"pW=, the Maximm Cortectiom Welocity -
"CY", apd the Position Correcrien Gain - ~LGY. The dead band window is defined
as the esncoder error aesocldted with a commanded phyzical pesitign. In the casc
whare "OH=-5", the wotor 8 eongidered op pozition when the eébcpder L& Within
five counte of the pommanded pesitdon. To prevent che ICL SysCem from "huncing
for position™ the Dead Band Window has g pre-defingd mintmum  value based upon
Motor Beselution and Encoder Resolution,

For "ME= < "ER" The minimum value iz calculated by che
following:
"IHY = [Integet("ER"/"ME™)] * 2 41

For "ME" » "ER" and "HME" < 3+"ER™
The mpinimue valuwe 1a  "3"  doe te  the
pechanical varlation= in the motoT.

For "MR* » Ar=pp® The minimogm value iz ™0".

3, For our test prodedures "ER = 4000" apd "ME = I0000", rhus che minimum
value of the Dead Bapd Window is "I = {7,

i HNext we pust define the Maximmm Coyreciion Weleocity, "CWH, that wli]l he
aliowed Juring error cortection, For Cche case where “MA=-20000", and
"OV=200000", the Magx{mum Ceorreccion Veloclony is ten yewvolutions per
second, ["CV" kg entered In moior counts per second}.

. The Correction Gein patrameter "CC™ I8 utiljzed to sutomatlically sélecc
a correction velocicy based wpon the actual position erTor. The
selecced porreccien weloelcoy will be less  than ot equal to "CV", the
Maximum Correctiom Veleciky. Enter the following; "GC = 400007

6, It i= regopmended that the user define hbis curvent posiclen &6 zoro
bafore ensbling posicicn wmalntenance. Bit g ol the Encoder Furetion
paremeter "EF* is used <o enable positien malntenance. In  our iesc
procedure we will wowve the moter & distante of three shaft revelutions
avd then mpanwally move the motor shaft to demonstrate hew the FPI150K
will return to the original pozition. Mote that hecause of the
torque outpul #f some morors vou will need to put an inertla wheel on
the motor shaft to allew you to curn the shaft, Enter the following:

CW=5 Sate dead band windew to five motor pulses.
C¥=L0000 Yets the maxlpun correctlon velocicy ta 10 RPS.
Co=4Q 000 Sat the correcclet pain walwe.

Hunicta Sets move unit of measure teo mobtor pulses.

P=0 E=( Setys wmotor gnd encedet positlens to zero.

UPwil Sets usecr position To revo.

EF=0l0XXRXIE  S5els  encoder functions 66 perform position
maintenance. Set sTall detect and following off,
Move S0000 Move che motor shiaft three revolutions.

You cau now move the motor shaft parwally and view how it will yYeturn
to ite invended posiclen P=E0000Y,
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STALL DETECT

To utilize che Stall Decect capability of the FILAL we pust definre parameters
for the Maximum Pozition Errgy - "PE®, and the S5tall [wtect Program Number -
"EP"., The Maxiemm Pogltion Error is defined as the encoder error assoclaced
with & commended phyaicel pogition. In che cese whete “PE-2000" the moter is
considersd =tallepd 4if che inBrantaneous encoder poeition differz by mere than
2000 ancoder counts of che commanded pofltion. To prevent the ICL System from &
falae astall conditien, the vwalue of *PE" omist be large smough to acevunt for the
mechanical compliance of the systew, (couplings, backlash),

7. Fer our test procedures che motor is congidered stalled 1f the position
error 13 oma-half shaft reveluzlon or greater. "FE=2000",

8. Bit #1 wof the Encoeder Function parsmeter "EFY is used £o  epable the
2tall decect function, "EF = JETERIXE™,

9, When a gstall condition 1§ detected, the ICL Syztem will fmmedlately
transfer control to the program defined by the Stall FProgram Number
paramecer - "SPT. If you do mot wish To édecure & program, then
paramecer *5F° sghould be st Lo =-1%. It this case cthe 3Syzcem will
respoend Te Yyou with the meazage =36 - BOTOR HaS STALLED™. For our
test purpoees we WII1 oot use & stall program and will defanle to the
standard zystem message. Hota that beceuse of che torgue output of
zome mortors you will peed te put an inertie whesl on the motor shaft to
allew ¥ou to stall the motor. When ready perform the following.

FE=2000 fets position &rror to .5 shaft revelutlons.

5Fm=-1 5ati: gystem to Eend message only,

Ef=l00EESXE Sets zstall deteet on. Sets pesltion maintenance and
following off.

OR=1 Sets user resolution oo 1 count par shafc revolutioo.
oonITS Seleccs uger umits as the move unit of mesasurs.
HWITE T3 Hove 75 shaft revolutioms (1,300,000 pulses).

Menmually stall the moteor. The following message should appear.

"#I0 MOTOE HAS STALLED"
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3.6.2 Trouble Shooting

¥otor 1z Hunting (one dirgetiem omly) - VYerify that rthe encodetr 1s
comnecced to  The PI15K, Verify chat the encoder pezltion parvameter "E"
increasez for 3 positive move. Example assumes &, Q00 encoder counts per
shaft reweluation:

EE-01000000 Sets Pospition malntenance Tumetlott om.

Cy=4 0000 sets the paximaum cerrection wvelecity Te 10 EPS.
Co=40000 Scts tha correction galn value,

D=5 Sets The dead band windew to 3 motor pulses.

FR=4000 fets emcadet respluclen to &, 000 encoder councs per

shaft reveluclon. {1,000 line encoder is 4,000 gounts
post quadrature om che P3L5X).

UF=1 Set user resolutlen to one count per sheft revolution,
OORITE Sar mave unit of measure to user wnits.

P= Set motor posltlon to zevo.

Emi] Set encoder posiCion to zera.

MOYE 10 Meve the potor 19 ghaft revolutions.

Yer E Vetrlfy rthe value of "E". Should = 40,004,

Hove 5 Hove the motor 3 shaft revolutions,

Var E Verify the value of *E*. Showld = 60,000,

Hotetr fg Hunting (bi-directional) - Verify that parameters T"ER" anpd "ME"
Are get correctly.

Stepplng LED 15 flashing OWAFF - 1f the LED 1= fleshing at one second
intervals; paramecer "DW" iz not large enough to  acceunt for motion
sccurtlyg when oncering the low-powey mode. Incresse the walue for "0W"
ur Het lowW-power . no-power, atd pownr-up fime co zero, {"E=0", "5a0",
"Q=0"Y. Verify that the sutomatic low-power #witch setring on the PI15X
[2 off, (Swltch Block #1 - Switch #5).

Ho-Power LED 15 flashing O OFF - The parametar "DW* is pot large encugh
to sccpunt for morfion ocourr ing when che syetem enters the no-power mode.
Increaze the valoe of "DHY.

The fystem atally during rnormal stfion - Ipereazse Ehe wvalue of the
Fosition Error paramater - "PE"™ Co ong shalt revelutien, Also werify that
ihe parameters That contia] moticen, "a%, "B", HD*, "H" and "H"., are ast
cofrectly to accelaracte and deceleTrate the load. You can refer to the
"1CL USER GUIDE™ mectiom ¢t *Performinp Motien" for informatien on how ko
et the poprion paramaters.
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4 APPERDTY a 4PT Motor Listing

PI1EX STATIC WICLTH/ wwOIPF EWITCH g2 COMTROLS DIV.
PFACEMIES TORGUE LERGTH SERTES FARATIEL  HOTOE FART
{ = ch, 0 [12345] [12345] HTMBEE
PI13X-A231A w#% 100 lbs. 2.342.0 DOLGDC L 1110041 A231-02A
PI13K-Al210 H0 4d lbz, 22,3710 OOk L) 1110061 A3%31-92C

P2E3X-M23] 65 2.3/3.3 QOLOG(L) 11100410 Mi3l-02
PAI3X-MI32 100 2.3/3.3 01L100(L) DOLIDCL) - W A B
P215K-M233 130 2.3/4.90 glOLO(L) O0101¢L) MEZ3-06
P115X-M341 150 1.4/1.9 01013(L) 10101¢L) H241-45
P315x-M342 300 3.473.7 G11ad(H) 01101¢H) M142-09
F315X-M343 400 1.4/5.3 100140 (H) O0LL1(H) H243-11
F115x-Mall 600 i Fia g 110149 H LIT11(R) Har1-12
PI115K-M422 1100 4.2/7.0 11010 (H3 L1111{H) HGi2-12
P315¥-Hazl oo 4. 258 10001 (HY Era ezx-11
FI153-H422 LEGD 4, 20 hE 01111 (H} Kih HazZ-1b
F315X-H423 3040 4.2/11.2 0:111(H> ES8 HAGE3-16

(L] - Switeh zettings are for PIL3K-L zeriles

¢Hl - Switeh settings are for P315E-H gseries

** - 4 "0" indicates that the switch is "0FF" and 8 *1" indicates the switch

iz "0OM*,
**+ -  Linear Actuacotr Model. The packaged model suffix A inciudea & 030 inch

lead (20 picch), swfflx € Includes a0 (230 lpch lead (4 plcoch, 4 Stari},
Other lead screw pitches are available upon request.

Horors supplfiesd with these packages come with the feollowing:

8lze 23 and 34 motors are supplled with the following features:

-» Dual-shafied with a flat on the fromt shaft extension feor positive leoad
coupling,

-> Designed co avcepc a 000 1ine Tual Chanpe]  Toeremental Optlcal Encoder
feature with 7 channel home raference.

-> Wicth & leads In cwizsced pairz in & six (8} foof shielded csble, with grou
nd (shield) wire.

Eiza 42 motors ars supplied with the following features:
-» Dnal-shafted with & flat/woodruff key on the front shaft extenosion for

rosltive load couplling.
-> Desigred to sccept & 1000 line Dual Cheannel Incrementsl Optical Encoder

feature wlch £ chanoel home vefetrence,
-» With & leads in twisted pairs in & six (&) foot shielded cable, with

ground (shicld] wirc.
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2 AFPPERDIXL B ©DIip Swicch Zatcings

Lrip Switch Locations

Svitch Block #2

Currgnt el

AREE PET P3L5X-L
Fhaes SFELEY]
0.2 10000
0,4 Q1000
0.6 11000
0.3 CoLo0
l.o 190100
| 2500, aL1ng
1.4 1110g0
1.5 e IR
1.8 10010
2.0 0lain
o 11010
7.4 {110
2.6 1114
2.E 1110
14 11110
iz nogn1
3.4 1apol
1.8 01001
1.B 11001
4,0 BOLR
4.7 1m0l
4 4 0l1o1
4 6 1170k
i B 00011
5.4 10011
5.2 0101l
5.4 11311
3.6 011k
3.B 10111
a.d 01l1%1
&7 11111
a4 Hrin
f_& Kit
6, B Fifa
7.4 Nia
1.2 H/A
T.4 Hra
7.8 H/in
1.E Kia
8.4 M/
8.2 e
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Fil5I-H

123450
H /A
HoA
H/h
krso
H/8
N/A
M /A
H/h
LFES

HO00G
10O
010060
11000
LEN R
1014
L1100
11100
04310
10014
01014
110310
oa1ln
10110
a111i
1111
Do
10001
01E01
Li0o1
LY
10181
L1l
11101
aoill
10011
B10L1
11011
0u111
1111
4111y
11111

PG R ITT T O

&PY molor ratings are based on a
uaipolar drive scheme. Since the
P315 utilizes & bipolar driwve
method, The multiplier that macst
be applied to Che unipelar ratinog
to srriwe at the proper current
i6 at Tollows:

Sepfes conpeetiom - |7
Perallal connectlion - 1.4

See Section 2.3.2 for additional
Informatlan,
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Hicrostcep Resolucion

Switeh

ELeps per Blork F1

Bevolufion 12345678

LI LU RS

00 LH G wr

1000 QR0

20040 1100xurs

SO0 Q0L Dysens

10000 101 hoxws

12800 OLl1hoews

180040 1110wy

20000 O 2y

21600 1001lxx>x

250040 Y e EYS RN

2 5600 LE0 s mn

25600 Q01 Lo

16000 LIy R ET T

SO0D0 Dillxxxx

SOEQD N BRE T

Dip Bwipel Bertlpgs
Current Profile Settings/iutopgtic Low-Foawer
ird switch
Hzrmondce Block #1
Pty Fhase [123&5&7H]
A% REAMR111
-5¥ ool
-2 rEEER]1O]
0x TR KO0
ox ookl
+2E ok 100
+5 woeRE01n
et AT Avtomatice Low-Power Enakled

The barmonics for 200 steps per vevelution ia = apecizl caese. Since there can
be ne hatmomics for a full step wave form, either 32 phase on full step or 1
phasze on full step msy be selacted. The 1 Phase on full step will provide about
half the rerque as 2 phase on full step.

Switch 200 Sreps
Block #1 Per Revolution
[12345678] Bpecial caze
wexxxlll 1 Phasea

woooe 1 1l Phase
wmxrxl(l 1 Phase

i e cai UL ) 2 Phauea
wawxxdinl 1 Fhese

e 200 7 Phase

wwxknd 10 2 Phase

P315% User Guide (Rev 0791 Page A5
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Baud Hate Sattings

The PF3L5X Paud Bate Sattings 1% e3tablishad on $witeh block #3. By uszing a ball
peint pen gr polnted object, dupllicage the switch settings given below., DO RGT
awitch the zercings with power applied to the FI15SX.

The avallable setcings are:

Bauad FI15X
BEate [123] Switch Elg;h £#3
19200 Elu ]
0B} 1080
LA00 ola
26040 114
120D W1} |
SO0 101
100 o1l
ST 111 (Auce haad rate eelectlen - not enableg)

Black #2

11a g Block iz:g

TS

Dip Swireh Locations

P313k User Culde (Rew 07913 Page 4p
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FORCE, LBS

6 APPENDIX C Performance Curves

P315 Series Speed/Torque Curves

- TYPICAL SPEED/FORCE CURVE
104
100 .
2 AZ31-02A. Lawd = 0.050 Wnch
80
z| \\
60
il 28, Laad = 0.0625 toch
w—\
30
;:.‘ AZ31-02C, Lawd = 0.250 Lead
N IR T TR L TR AR AR T e
Speed - Revolutions Per Second
- P315-L, M231-02 (5000 SPR)
70 4
50
% i \ \
S
o 4
g 304 \%
20
semes——
10+
0 ' , "
10 20 20 40 50

Speed ~ Revolutions Per Second

P315-L, M341-06 (5000 SPR)

TORQUE (OZ-IN.)
-1
L i
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TORQUE (OZ-IN.)

TORQUE (OZ-IN.)

TORQUE (0Z-IN.)

P315-L, M232-04 (5000 SPR)

140 —

120‘ ‘I
”-_\\\\

sﬂ?‘- \Nﬂ‘\
.
o o T T :

[ 10 20 ) @ 50
Speed — Revolutons Per Second
-5 P315-L, M233-06 (5000 SPR)
160

3
o
5
g

P315-H, M422-12 (5000 SPR)

T
u
;
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APPENDIX C (cont. Performance Curves

P315-H, H421-11 (5000 SPR)

P315-H, M342-09 (5000 SPR)
S

m —
o 3 g 4
E m- x é ] \
w 200 w 600
g = PARALLEL g 7
=
106 300
4 \B : \
¢ 10 20 30 40 50 . o 10 20 30 a0 50
Speed — Revolutions Per Second Speed - Revolutions Per second
- P315-H, M343-11 (5000 SPR) s P315-H, H422-16 (5000 SPR)

T =
4 N o 2 Lo
T

10 20 30 40 50 10 20
Speed - Revolutions Per Second Speed - Revolutions Per Second

&

TORQUE (0Z-IN.)

Lk
41/1*1'm 6 -4l A clalthl MR |

8
2

TORQUE (OZ-IN.)

P315-H, H423-16 (5000 SPR)

P315-H, M421-12 (5000 SPR)

1\

TORQUE (0Z-IN.)
3 g

TORQUE (0Z-IN)
W EE L ; L%
7 €
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7 APPENDIX D

P315X specifications

GENERAL:

Drive Type
Stepping Modes

................

...........

POWER REQUIREMENTS:

AC Supply

-----------------

DC Supply

Qutput Rating

.............

PHYSICAL:

Dimensions

TEMPERATURE:

Storage

Operating

STATUS LED'S

MOTOR:

Stepping (GREEN)

Over Current (RED)........
Over Temperature (RED)...
Under Voltage (RED).......

No Power (YELLOW)

Power (GREEN)

Motor Connections

P315X User Guide (Rev 0791)

2 Phase, bipolar chopper, constant current

Sixteen dip switch selectable microstep
modes, 200, 400, 1000, 2000, 5000, 10000,
12800, 18000, 20000, 21600, 25000, 25400,
25600, 36000, 50000, 50800

95-132 VAC. 50/60Hz

5-15 VDC. 2 amp rating for

optical-isolation of INPUTS and OUTPUTS
Dip Switeh Selectable

P315X-L .2-6 Amps per phase
P315X-H 2.0-8 Amps per phase
P315%X-L 1.75"W x 9.5"H x 6.75"L
P315X-H 3.38"W x 9.5"H x 6.75"L
P315X-L 5.0 1bs.

P315X-H 9.0 1lbs.

-40°F to +185°F
(-40°C to_+85°C)
162°F (757C) maximum heatsink temperature.

Il1luminated only when the motor is stepping.
Defines an over current fault condition.
The drives fault output will become active
if this condition exists.

Defines an over temperature fault condition.
The drives fault output will become active
if this condition exists.

AC power dropped below 95 VAC. The drives
fault output will be active when this
condition exists,

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.

115 VAC power is present,

Connections for 4,

motors.

6, or 8 lead hybrid

Page 49
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ICL SYSTEM (DPERATIONAL)

becelaracion ... L., Optinal non-linear mathemstical function
TSER RAMES

AEBREAEY oo i g A o +- {0 pulses

Fosltioning Bemge .. .... —+- 2.1 billiom puloes

Speed Fanpe .. ..--. ... - 0 to 7533 Q00 pulses par secomd

+- 1L maximum spesd

STORED PROCEAMS

Mumbegy of Programs .., ... BE programs ma iomum
RAH capacity ,.......... ; 3K
futo-5Start Frogtam ..... Selectabld by jrogram nunbet

COMMUNICATIONS (RS-23%)

B e L 300, 600, 120, 2400, 4800, Y40 ar 192040
Mode | . < B ok e .ev.  bull Duplex, ‘o Handshaking
o e R i e B Iata Bits, 1 Stop Bits, Ho Parity,

AECIT Charactetrs

ARTOL &5 i S5-15NDC @ 150ma.
orTOE ..., ... . H-15VDC B 390ms

#.1 inputs are cpiically iselated, and are Dormally "lUIgh" or "IMACTIVET.
Inouls Tegquire elosed contact to Opto Gned to bring "Low" or "aCTIVE" . all
frputs. limits and oucpurs way be defined as "aCTTIWE"  THigh"™ ar “"ACTIVE"
"Low"  thru the Intell)-Command Language (ICL) Farameters (1D and 0D},
Inpui configurationm must vemain stable for 2ms mwinipun duripp the times
they are polled co be tecognized by the BRLSE.

Inpucs [(Froprammable) ... 13 TTL Inputs at waltage OFTOZ.

Toputes (Limlcs) ..., ..... 3 TIL TInputs for GUL, CCWl. and HOME at
voltage OFTOL,

futpurcs (PIngrammable) .. 9 TTL gurreni sinking cutputs at wvoltaege
OFTOZ,

FHCODER IKPUTE:
Evcoder Inputs ... ... .- Dual-Channel {4 and B lnctremental Cptical
Encodey with 7 chanpel inpul for epnooder

index pulze. A FESVDRE  and pround  are
supplied for encoder use.

PAl2¥ User Culde {Rev 0791; Pape S5i
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8 APPENDIX E  P315X Wiring Diagrams

P315X Inputs
- © ® IN1 '
N2 OPTO2
b d .= ] +51to 15VDC
= < < IN3 1
* * IN4
o
| INPUT
4.4 4.4 - sz
| S |
£ A R B0
! P315X Ourputs
SW-2 ‘ [
SW-4 OPTO2
ouT1 +5 10 15 VDC
OUT 2 oUT 2
OUT 3 [
OUT 4 | OUT COM
Wiring Thumbweel Switches to Inputs and Outputs
Tx OUT Rx oUT Rx QUT Rx OUT
— ROV = gNpour— | L oNp out— | . kb our
from HOST device —— IXIN — TXIN — TN _‘ %N
rom evice X =
GNDIN GND IN GND IN GND IN
5| 1 2 X Y
Axis designator
P315X User Guide (Rev 0791) Page 51
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9 APPENDIX F Mounting Dimensions

MOUNTING DIMENSIONS P315X SERIES

10.46
10.75

Rear and Front Side
[ Hies 6.75 & dies ' 6.75
S i
2 g 2r &5
g« gg & 9
HEAT SINK
A -
- — 1.25 125
295 | 2751 I 2751
Rear and Front Side Rear and Front Side
P315X User Guide (Rev 0791) Page 52
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