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Theirermalian in s user's marual is subject o chonc vethnut netice

WARHING
CHLY QUALIFIED PERECONMHEL FARBLIAR 'WITH THE CONSTRUGTHON AND
QPERATION UF THE COMTROLLED EGUIPMENT SHOULD BNSTALL ADULIST,
CPERATE, AND/OR SERYICE THIS EGUIFMENT, HEAD AND UNDERSTAND
THIS MANLAL AND OTHER MANUALE APPLICABLE TO YOUR (NSTALLATHON,
FAILURE TG QESERYE THIE PRECAUTHIM COULDRESULT Wi BOTHLY IMJUAY.

WARNING

BELIANCE STRONGLY RECOMBMENDE THE USE OF AM ENTERNAL,
HAROWIRED EMERGENCY 3TOF CIRCUIT OUTSIDE THE FROGRAMMARLE
CONTROLLER CIACLITRY. THE EMERGENCY STDR CIRCLIT MUET DIZARLE
THE SYSTEM N CABE OF IMPROFER QPERATION. WHCONTRGLLED
MWACHINE DFEFRATHEIM MAY RESULT IF THIS PROCEDUAE 15 HOT FOLLEYWED,
FAURE TO QEBSEAYE THIS PRECALUTION COLH D RESULT 1M DOBJILY [HILIAY

CAUTHON
THE DRIYE INTERFACE MODULE COMNTARNS ET.H.‘I"IE:-E!HSI'I’WE
COMMOMENTS. CARELESS HANDLING CAN CAUSE SEVERE DAMAGE. DO
HOT TOUCH THE COMMEGTORS GN THE BACK OF THE MODULE, WHEM NOT
IMUSE, THE MODULE SHOULDBE STORED IM AN ANTLETATIC BAG. FALLLIRE
T DESERVE THIG PRECAUTICH COULD REEULT IN DAMAGE TO DR
DESTRULTHIN OF THE EQIUFFMENT.

[

Mufticup = Iz & rACemAank of 6l Consoraton.
Rafioran? | a pegistaned fracompn o Relance Elpciic Corgsary o it subsidiaries,
e end AutoMex” are trademara of Relarcs Elecyic Compary of e subasdianes.
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INTRODUCTION

Th PR ics diesor it 11 thia ialecion menist s
meriabachimn by Reiames Flecme: indusiol Companiy.

Tha Mulitue Drve Indaikzo s modue 200 nn Blicbdas™
Frocasay 1o conbrol Imsarnn™ WCI arnd Wak Celvae. Conind e
SiorrpilEbed v slpdicalion progiarns Bel wiks dive parameten
e S Hlale recielers In dhe Crive milatfeca modids's ddal
Pt Hn:l. Fh o tha Towir porta o tha MuBibus (e Indorsce
moauba man b ognnneded 0 Bir sannl pord on a Micoobies
dormetechor verslon of the zarme moduss moonedin o YO o WG
Cirwa. The Drive lFbetfece apreare bo the twe iests [Buinhax
Frocecay smd W0 oF Y& Dive) as corventonpl disal port AAR.
This idde al dve conleel 1S celed B "salal™ mooe.

The Miunobus Dive interfnoa modu b is funcisially equvalkest o
B Mulbisis Coivs Intersce mod o, wi B2 eecaplkin thal e
Miocrmbus worsinn has 8 ainghe commumoaios pod nalead af K.
All sadus ared corircl registers on b Muworobs Delva InkEfacs are
rmontridknd by B Difve microproceiessor wnd 2 il AccEREE B
tha ger. This inenacton marmial foryses on e Mutbbus Drive
Imarizce meduie pnd & oporoticn e an Syokioe spshyn,

P b franshansa] Batawan the Didug nberface meodules in e
Autorax 15ek srd YOLWET Dvtves cver T fl=chipiag sarind
communleatien ke, tne o ransmi figh aeeod dala julosed ap
and condmk), ard cne B ranemrt dow Apeed dete jeonfiguralion
ard monticring). Cetea [itefacs nodide dunl prt reglstos mag
cinprtly b WE1 e W Dive porarmser molsinrs. Anfer % e
apprapdnte Griva lngtniciinn manieé for tha speci v mappeing o
rshred porsmetare knd e Compatiblit.

Additional Infarmation

T traniial deassibwae b riodule's farciies st speciicationg,
N also Wdudes & dalabed sverubew of WElalation and sardcing
procadures. Yol can Bid scddboael Infonmaton |n the follcairg,
Iretrocian marmels depeneing on Be scuiemenl Inogeur

appication.

Faypnd Irabaction Marual di3-1254
WL Insstriacion Merdal 431249
WO [rebetinn Marsial 48-1313
Wi Mon Maohine Ireorfzan Monun -3
W& Mon-Machins Irdaripee Manual 45-1301
AugaMa Programming Exacuism Manual Y2.0 J-3384

fudaMa Programening Foanidim Manund 3.0 J2- 30K






2.0

2.1

MECHANICAL/ELECTRICL
DESCRIPTION

The clksing |8 a ceecipton of e machanical and sted o
rhamcinrstics of tha mredfulba.

Mechanical Description

The LMD Crive FisTacs moduike s parked cincif beand
assamiy that plags b e backplas of U AusaMas rech. it
sonalete of e pinbeed circul bosed, o iscapiste, A B proleorm
anckauwa, Eha focapins conkdna inbe & tha tap and botim gy
BRIty rermoang the moduie from tha rack. On e Tuok of the
MCduia Are Ted eddge connechors: that oermes] b tho aysiom
beckpkne.

Thie Mhsrctiks Dilver babex facs 15 8 grtled cinGult Dosrnd aees by
thal pluga e e Microioue Conrector i e Dnve. i comes wim
& rounbng brachel bo lacitels hetalaban. The mookbe does not
bavem an ericheum or esceplale. Nommally, Bils modse o provided
i fe Toeen of & RIL far & apacife horaepone Pever Modle.

Thi tazeg:labs of the Bulibue Modute contalng & seven-segnent
LED far erndr cGde display o e modbe. Roee thal the sama
shaqrralle Mioetneldon e avalaizle Imn s Por Sialie regatar bt
thal the values ol he mepacivie anors ghaon |0 this mgsier am
cireran movn foos it sppear on the fTeceplsta LEB. Sea
Appendie O o g lsdeeg of Use disgroalls codeE Be ey appear oh
v Meczaplits LECH aevd I iie POHE SAahie redfabar

A gresan elabie LED, labaled "OK” e kecabed baiom 1w
sewene-samertl LED ah Lha Mullbus Celve InleHace. T LED s
on when #ia modiude s paseed e posecup disgroestics. Bslow
tha “Cd" LEC ara four ports, asch rquippect wilh n 8:pin
submnlyhers O-shed oommeoion Tha peerts ore miombared 1
through 4 beginning with the top porl. & colidu Wilh ki feigled
Az k& requined 1o connoct 8 pert o the Brive Imcdass modubo @
a Micminue e intarfacn modube, Boder mtigeira 2 1 toF the
Muttius Orive Imeroee meduwe Tnceglme snd Apponda G dar n
gy capcion.

Tr M¥CbEg O iwa INBASCE CONBINA & gHoen " AEARY ™ 1,53 thad
i3 kurnad o whan tha modua has compledad fa pownr-up
cleginogtice. W atss corlahie one Bl subiminasane C-abed
cotneslon, ag well a2 a Micicbus conrecior with e

czor s rciing el ribsbaon calile sireacly atiacdgd.
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Fgura 2.1 - Muttibus Drtes Interfocn Moedila Foceg ke




2.2

Elactrical Dascription

Thaa Dulva [Mletfocs HrocdLeas meony conakts af 2K X 16 cual
pont AAM. Dine pott allows te Foet processr {dL i bos
Processo, of WG o YT Drive] 1o read s wiite 1o the FRald, vwiele
Hroe el ol el beress ol Doile PritetTees endiute 1o naad and wrise
by Wria FAM. [eged wilbask afa prayenied, Bath tha host

B the Ciive KNberfRcE MGG AECRss The cual porl FLEM In 18-

fratel) Ratrran,

Tinex Cvive Irileriecs moduke comoing artarntien kgl thal phesetils
bBo Ba machibe s the host procnssor from soceseing e dusl
pont AN a1t seins Ene. The arteration loghke allmes nocess B
Brres il pond FEAM o & Tl conng: l0sd senved Dasle,

T bt s mgk write o e PO Widi] U reoaule hes
succRaafully compiaded be power-up kg ard i fellzation. (1 the
modubn dotects o %yl o lauh bi 15 st in e Poel Stai 0 reglioy
ard o faul code |3 weiten Inko B Saetie regisher and b e LED
displuy Transmissicn of daia | #hibied.

For cooh port, otmmunboobon bhes plecs oust fo Ul dyphe
weried communiantion links thal cpevals al & e o 250 Koaud The
CIHTITRINFCbon cabie (saf Appendix £ is told eeparsiely. DalE [
fommated rin packets of sowon rogstee asch and Vanariibed wa
pisn encoding and & ransformaer-oougted aremiezion |ne.

Cing communtcahon ik g iand o rorsmil seaen regisers of dala
Mnﬂmlﬂmﬂtﬂ Thyesg rogistemn oo refeered b aa Ig speen
repEnm.” Tha second cemmunkalkn Uk 16 wsed 1o frenemit 246
reistars od dain an 35 pachekaof T regisheis aach. THess negigtor
ara rafermed o a8 "ow spead raglainrs " The kigh epecd registers
Al one pachet of ko epeed rogstors ore sl alirnHLErECLIER.
Ses eactiodss 2.2 1 ardd 2.2 2 for mone |ndonmssion aboul Pigh
apeebd feglulare G fow speed reglaters. See figune £ 3 ko byphoal
and worsl tams Bty o6 B ko ke,

Th Bty saa e ke fgure 2.2 showe e frel Hnes Fon=miasom
SOEoaE et wiolld ooour [ bwn pamml ports on the MullioUs
Drtve Imenece maodule wers Being used o copod e Drives

bk



Sy MO e iatean
i Pl 4 Higly e rag) betars
Fol 1 Low spesd regictas [141 pachet of F regloters)
5 Pt & High spesd regters
Frut 2 Lo speec] ragisters (18 packet of ¥ regisiers)

3 Fort 1 High spasd negRbas:
Pt 1 Loar spoock rmgisines {2=1 peokes of f mg|oiers)

Flgare 2.2 - Tanityg Examipsa

The commrinicston (MK prowices emor cheching o traam e
chaba Al @ gala Lpckee wRkchocg tere -l funcion Bad packets
e chsceroed. pnol the comeponding regertom arg nod Lipdaled
LN e et Apdie, BESaMIng rere B 0 endE I B e
peache] BaqueavcE. THee [ I & Hndwkedpred of e rcegtion of
pechets, B boel pachets due to aming, Shechelm, or (Pl
pasched rumber erions ane ned r-ransmitted, Tho w:lnw
clistancls i el packat sl does hot Lgxlubn tha ke spead detg
g veggitern ke which the packet e dats. The moelver must
it Lt Ll e Foesd puschiel B Lbest'niin 3 4 Hesrrgd 100 upecoine tha dolg,

Lt 2ol prasts el uapecitinag will B re-bried 4 tirmars, for & ool od %
allerpls; kgh epwis] paaked tpdolivg Wil be retried 2 trmas. for &
ol of 3 citempls | watkd data s nol recobved within Ghe s cevsd
numier of packet sequences [ricsl, the “ATA RECEIYED™ b
in the sink s regicher of the pomesponding forl wid be fumed ofl.

S hOure 2.3,
Typhcal Wenisd Casg*
1 ptd ol
Loww Spood Rogisors 42 m3 250 e
High Speed Ruagistan 1.2 ms B mm
4 ponl moce
L Sl Peergiertera o s 1 ool
High Spead Fegiaton 6.5 rng 20 tng

Wil Case takes: |FD sGoriet & masimum of 5 re-t atferpis on s

speard Tl cdnrs And 3 metry ahempis on high-speaed regestem, Ay mone
fe-ly atbenniols will ieeUm b a fuuh.

2-4

Figure 2.3 - Typical and Worsd Cass Dala Lposa

hgﬂ'lﬂ-l’ﬂ..ﬂﬂ‘ﬂ wovat-Cada Umes abow alxyre am shoasdod,
while Mo MUtIELa D Intatfac MAe bean tecehking high pead
dlata ||.8., whta e Port Stabus "DATA AECENVED” B = 1), then
the Pt Slatue rsgicler “FAULT* bit wil be set aqual to 4 and iautt
Caodi =17 o "2" Wil bua welllen o thes higgh biyte of the Port Sighe
refieber. Mol thet e Lsceplats will deplay “C* or "o”, mapecively,
The For Sinhue "DATA RECEMED™ fat wall then be s to fales |0).
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2.2.2

High Gpeod Repislars

Tha high spood commaunicadom link proykdos ior e mnsmiston
of 14 data mgisiens [ output [resd bt} reqisiers, and T lnpad
Iread onby] negletars] %or o poet Batassi Hia MUMbOE and
Bicrabug Diive Ibefscs. Ad 0N ab e Tarsembesion of drs hns
b a6 On B MLRIDuE Dulve Inteefiacs, pesken with thie
daka ané BENLTECAN B COMPHAE Wb B8 [Hhe e #me pa
possibie batwnen RecHe,

Low Spead Replslers

Th kosa Bpeed cedbimiurhcon His protoes for S Tanemesesion
of 430 1247 oulpial ald 245 [rpun) regleinbs fow & podd Dabwean e
Mrulliisis arech biamilas D eiler fucs. Tho 246 iespshie of dats
trarrrilbed B de Fesmrke pOrE e semt s serpsties of 35 daka,
pactais. Esch dels peched contalng T regiabaca of dels. Packels pre
et pquontinly, with as e idia ime as possibie b
pachets a5 kang as tha kansmssion o i3 enpbed amd thend s
e aults.






3.0 INSTALLATION

This ceaban doscrites baow o Irskll he #ulibue and Meombas
Ot liveriace mpdnias.

OANGER
THE WHER 15 RESPONEIRLE FOR COMFORMING WITH THE HATIONAL
ELECTRICAL CODE AND Akl OTHER APPLICABLE LOCAL CODES. WRING
PRACTHZES, GROUVHDING, DISCORKECTS, AND DVER-FRUTECTION ARE
OF PARTICULAR [MPORTANCE. FAILLFRE TO OBSERVE THIS PRECALTION
CCULR RESLLT IN BERIOUS BOR|LY IHAFRY QR LOSS OF LIFE,

3 Wiring Congidaraltions

Makie Sattaln thal e Criea ground [LUmper b conneched propeily
1p Arsare bosh gaiaty and e recuctdom of elecirics] nles wikch
ook prhvarsely aifecd the serinl communicetion lnk Estween the
Cthed Inlefacs 1MocUleE. Mola Wet $we Microbus Dive nbatas
shiald wilt ba cChimedied & chesale grourd only e eiaciul e
rnoETted an |r cormecied 0 chnass grosnd. And 8 qround ditep
15 Inskadled anthn TIfe

T specifind pommunicaticn natén for ®e soral lirk, foss nod
hoye e shisld éein 1) $ad g1 e3her end. This sluation s
egprepriahe for shon cakie runa elcall found In & calival, e,
Lireter 10 beat, i whikch aeciieal roles 1B hegd 1o 6 rdrimum
WrcLigh praper wire separstion and tha Les of candull.

H Lhe ppicaBon recplnas: B IR CHRMUNKCEIT oSt (S0,
mexkFrum|. the cabée ahdd e menuisciuned Lisireg e directions:
In Appendi G. The snkekd muest e ted 8 e ard of the cabla
ooly, puedarsbly al e Drhoe e, Thers shoukd be al least fea
Twaietd pd ek O e balsied wWire pEles b0 nInInTEs Coyboitm o,

3.2 Initig} knstallation
Usp ;g Trllcalng prrondre 1o insloll the mediupa:

OAMGER
THIS ECGUIPMENT 15 AT LINE VOLTAGE WHEN A.C FPOWER IS CONKNECTER,
DISCUONNECT AND LOCEDUT AL UNGROUKDED CONDUCTORSE OF THE
A-C POWER LINE. FAILURE TO DASEAVE THESE PAECAUTIONS COULD
RESULY N SEVERE BODILY INJURY 207 LOSS OF LIFE

2wp . i o] poacr ot sestnm, &) peses 1o the rack and
[xiys showild bo off,

Zop E Takn Be maciues et of Beir shipping conkdnere Tsew
Hver QLd o e iTt-abaic B4, g canetul 1ot e
Touch #1e CONnBEare on e Back of the module. Cheesk
e aefing ol the tour eaiiches on the Mcrotaus Drive
IraHace mcdua, Swiciae 1, 2, and 4 halid be open
10 ki OTF progilhcn). Seich 1 sheukd be closod [in the
O prsilcnl. The medule is shippecd fram &e facorg
with thrae zattinga.



Siga i, For Mg Mullioue D Iriennea, Inecet Use miocelk [
e chasingr St In the rack, Use 6 screwditier 1 seryne
a mochile Irk e siod. Thees urd ris e icions an siol
gt with o ecssdrn dhad the rodckd b msy il B
installod In & Sial rosaresd for Proceddns modules, ie,
5k 1-4, or siat 0.

For tha kicrobos Crioo [nleruca, Ried cornecd the ka
rsbon oakide o Hee rcuds 1o 1 e momobus BHpin
ounrechk, Livingg Use kay #o1 bo enauns o ight fl. Atech
e Frcwiribrgg Lereechoed viEiDbe Om the upper et P

od Lhe Culwer's Ciard cmiar in ordar 1o poailian the
muxlide b i dhrive, Uee $he amplsr Biachots poludbg
froen e etk send Eomom eckgeg of tho MACS pirded
elresult b [ A Drive bo cormeet he Micrebius Db
Irilerfiace 0 e Dhrhoe, Psdop Cbriedn @l conncodions am
Byt % enaLee Qo caraechian o ohnsss grodisd. Mebe
thet Borwe Crtves Ane rat oquipRod with rouriting
bnacioats. Thess brackets are prostdod ns pad of asch
MicroiUE Drive Indenece kn (PR GECAO5R, BECACES, or
BEC405] .

Whan balh He Mulbiss aod Microows Drve Imurdoce
qra Inshllod peopey, conpect v peris crmmunicaton
cabsa et e Miciotue Binve Mbeaface S9-pin
connoctor and e deslnod Bt sarnecior an tha
Mubtbiues Drive Intudacs. Be stine b secaraly dghien the
rabdg retalning sorews.

Siap 4. TUrm o power bo the rack and e

PARGER
THE REMAINING STEFE ARE MADE WITH POWER ON. EXERCISE EXTREME
CARE BECAUSE HATAADDUS VWHTAGE EXISTI. FRILURE TO GBEERVE
THIS PRECAUTION COULC RESLALT KN BEYERE BODILY INJURY OR LDSS
OF LIFE.

Ghap 5. e inelnton of both tho Mullibue Dilve
i mummmmummMDmmmm

b by elservig the gresn “OK° LED o "AEADY
LED, rmapectively. Il powes-ups dlagiosies nra
i suctassaly by Le nalules, these |ghts
shouid ke an. s the AutoMan Frogramming Excoufun
e rerity Lhe Mullius Drive nledace modibo can be
woopseed by npplicotion softaare. Les Le on-Ine L
MO O ophan o verify tha mosul 10D code can be
ragd on FHE otk e {eee saction 4.2.1),




4.0

4.1

PROGRAMMING

Thiz secHoh descricet Hod 05 IE SEQERZE |1 He Mutibes it
Intertscs macrkib, Equitsaleni sinhis orct contrrd regisiers on the
Microbies Diva Interisce mocibe ae wndar hast, e, Driva, cartal
srvd are rHp pooaese o e user Thn fofowseng cowenlions wil
e w5af 10 chescalba the module;

- Feglitem ataTad ho by oumbar shgatly Mutibua Orva Imadoce
rmoduln smbua nnd conbrol registen, .., gk 2.

— Fesgislere relatied Lo by remrd only eRsar o Al such g lstars o
ey o] o Lhe Mudlibeds Diive ntefsce module. 8.0, tha Port
Contral registar,

- Bita 4{In efer modile or por slobis oo conteok eegislers) will ba
refeeTed 10 |1 Uppercees and 1 quoion marks, &g, the
"TRAMSMIT EMABLE" L

In oddition, Whan H |5 Paceesany 10 chacuee apeciis V| e WA
parwmeiirs thuy wil b 1ehidred K By 78800 11 UpPErcass, €.9.,
LOO#EK_IN.

Register Organlzalion

Ea:h parl i ke Crive dibsafacs mosfub cordalng 512 16-bd wacids,
o regishang, ol Srtinery. The regIeters e niunbersd
eonsecUtivery, with regisler 0 being the frel releler o e
mesdule, and reglstar 2047 {reqdaler 512 of Pl 4] ey the laat
Relstena 0-4 e L Tk FROERAE Stalys and conlrrd

Withk asch porl's apaciic magleier range, the firsd e rmgisare
o v ko it 5819 and conbrol. Thoro ore 362 catpun registas
RN Brad 252 Inpt negiatars (Hand ondy) for aooh port. The st
aeven reglateda in the autput renge prd i he Nk rengs &
U [ow agplicatiar-apacic Win spead dabs frensmiesion. The
245 rarnalnirg reglsiars v the eitpan mogo and In tha Input rorge
are wesd for el ieaien-speciic kow apood dole: tansmssin. Sou
Mppire 4.7 300 & FIsMONY MAA,

1



a2

.

Buyhibirgg

Aegbebey Regisier Type Ttriel # of Feglatera
| H) el
i Moo Staa and 5
Conbd Reglsiers
4] Fodl Slabus arsd
Conirol Bogistos 3
H High Spead [t P T
LHA Heegislers ]
16 Low Spoed Qaka A 245
CHpat Asdietars T
=60 High Spesd Dot 1 7
It Reghterns
ZET Lirw Speed [inta 245
Irpil Repahara
512 Asprynd = 5
v Parl Stake ard e R
Corwral Asgistara
hEn ‘High Speed Dals r
15 l'.'llﬂpul' Rogster P
527 Lo Spoed Dot a 245
oL Outpu Fegiaters 8
e High Dala 7
Inpud Heglzinra 2
T Lm‘n‘&lﬁvalbﬂ Duls 2448
Wpt Heglsirs
1034 Fuosaraad 4
K T Port SalLe aid a
Conlred Bapistars
1032 High Specd Dals T
Cilpuk Aegi=tars p
1036 kow Speed Data 0 245
Quiput Meglebes i
1284 HBgh Spesd Doty T 7
IrgIt Repiaters 3
bl Lok Diala 245
IngaLn atere
15536 Reeend K
154 Porl Siohie ard 3
Combred Fegkbae
1544 High Daia 7
Oulpwst Aeglstnm p
165 Low Speed Blaka 0 L
Quiput Argistars R
rad High 9 Daka T T
Irput Rergighers 4
1833 Low Spaed Data 245
Igni Rmgigiere
Py

Whers oIt = AW frerm Mutibue bost and Inpid = Fnga only
Tromn e Mulliboa o,

Fiqura d.1 - Orivo Irdedare Memony Mop




4.2 Module Statis and Control
Aegisters
The ereocube Status arr Corbmd regjiatans: on e siatbues Oriee
|eninca module {regstars 0-4) nre used Y configune the el
oiaTErlEcatong port and ten yerly thelr slalis, Theese regiben
am Letsd e gtabud B somirol of she medula Heel, pob for each
drwdnichunl port, E3ciy pad hee Be own [no bl sethue and coib
meygisters, witkch ane dascrbed in soakion 4.

Raglader Dascription
01 M k1904
2 Module D Coda
Mockie Coafguroton Control
Modle Confguraton Sats

4.2.1 Module I Code Register
Magleter 2 Hienias e modue bype. A vahee of B4250 (FAFRH
wleriiies B modute pe & Mulibus Driva Imlorfoes woctoe. T
vesjiiler |8 need only. Sie figlne 4.2,

15 14 13 12 1 w0 9 & ¥ & 5 4 F & 1
Ul eEe|R|R| AR R|A|R|A|RAR|AR|R|A|A}A
I
|. EAER Contenty = FAFAH
Figure 4.2 - Mooula 10 Code Aeglals jiegiaber 2|
4.2.2 Module Configuration Comirod Reglster

T Blutthsus Dohae o besfinen wocilibe Liges register 3, bit 2 |“POSAT
COMFHEUASTICN™) ¢ confpune B mewduse fror slngle pad (pad
1] ot muB-pon comrrrariceton. Tre sistus of thia getar e
redecisd In e Moduake Sonfguretion Stalun moistior [eas seath
423 appxkrasedy 4TS atter By changs, Sco figure 4.3,

4.3




1 14 13 12 11 1 B &8 ¥ B B 4 2 0§ 1 10

]{}(HHIEHHEEHEI?’{”MH

N = Syshein Lsa arly

For Comiguraion

D - Bkl pert (pott 1) [detaul)
1- 2104 ports

Figura 4.3 - Modkik Camguralion Cortm| Aegiser [regisier 3

Thir slakie ol b "PIORT CONF|GLRATIOMN® bit migs) ba
chrtermined annl wariied @ the Comtigurahon Stetus: regleter
fresgleter 44 before taming on the “TRANSMIT ENABLE® Bt In ary
Por Crmirol Fiagiine.

HOTE; B 17 of rogotor J opn ba yeed for the Seme pADCEs &8
kit 2 bocouso B hijh by#o of this register [bits & - 15} s rerted &2
the mirmar imedge of b ke bts (b 0-7), Al cthor bite moregiser
2 pra urder syt pontrrd and mest HOT e writen to.

4273 Module Configuretion Stalus Regisler

Tha Mulilus Urtva nberfmcs modise e regleter 4 % reflac] e
CHTHQUITRRN wWiitien to roglsaer 3. Both Dk 2 and 10 wil be gat i
fovr-pon operstion waa sebacted in regleer 3. Thie reglz%ed B rosd
oy Saa figune 4 4.

B 14 131 12 11 D % B T & & 4 4 2 1

Elxy R X|JX]|R| EIX || H| x| H]| X

W = Sy s atly

[

Furl Cunfiguration Stohesg
0 - earfgweed kv singla per {dafaum)
| — confgumd for 2 - 4 porle

Figute 4.4 — Mok Coguratinn Slahis Registar (reglsiar 4).

Moha el otfee BB N reqistar 4 ey be 2o, (Qrone all bis axcept
bk 2 and 10 in detanmining wiethar tha condguiation has been
krglanared canesly by S fodula,

4.3 Port Slatua and Conirol Regkaters
Thu Purt Sslue aod Cosilrol regisbers alkow the st 1nomansior nnd

odigl cagn por o o Mubibies Crive Inerfaco medue. Fgurs 4.5
orrtakn g remory map of tha Po St end Confral megkste,

4-4



Theee regiclars wil Le balrms to Ly raima, |o., Port Control of
Fort Stehim, Instoed af reglsior mumbues o svchd coniiakn. Sca
bgure 4.5 tor the approprlste teglasd TS i seah par.

Eﬁrt 1 m 3 Eurl 4 :ﬂrt i

o B &)

Humbear Hsfikar Humbar Humber  Desstipthen
1] BiT 12e 1541 Port Condrol
& B1& gl 1ha2 Porl Sinlis
¥ 1] 1031 1543 Mot Used

T

ma

e LR

431

Figire 4.5 - Port S3ahim ana ool Aocliter Mg

Port Conlrod Ragisier

B 6 “TRAMSMIT EMAGLE," of 1 Porl Conirol reglster on oech
peet i Lsndd froenobie el desabe B Y srpaeon of the poet's
high nnct bow spesd regissn By e Mutice Cutea brisfoos. [§
miy b sot souad o 0 of sy $me 1o dsable e ansmizoon
Eatting “TAANSMIT ENABLE b 1 seinda sl regestars for tha pok
Therss walfibies will wrtle Gver alry vwekiea S8k may boass boett Kedisd
irig e Qe threlph arcdtics [nbaiiace, Tras Bt does NOT comtrol
warernlzskon ol dalo by ke Miorabus Dries [sEsce modke,
which begra fransmomg doln ne 2oon oz |E pasesa (R poasran
dleggrrctien, Sen fheina 4 6

14 14

T

19 ¢ 11 0 % &8 F B B £ 3 2 {1 1

w sl [ ] [ ] ] m] o foe | | %

¥ = Spekein LEE oy

Treremit Enrbaa
0 - fangmit disable {delult)
1 - franamr nnatlc

Fiwina 4 & - Por Corind Fogister

Th ket realel Hake coreln thera b osafd dals in e
ouApid mogioters bafore enalcling Tarssieson. Nole fhad i e 15
a communiostieon falk of sy ked, eraked wa the Stob mogieles
tmnrsmishor of s 15 nkikted regandiass ot the statea of the
TRAWSMIT EMABLE" bit H b rreodibe chaara the “FALRT b n
T Pod Siphes register and (F te "TAARSMIT EMABLE" bit & =i
on, sairming the bl does mob reeooalep tha rivocibe wil bagin
tranerniting dedn.

Thé eppli:atien progrem ebawdd not set e "FRANSMIT EMABLE”
Db s 10 1 Lt star the dolioweng,

- rewgister 3 ks Do writien b0 wit e appmprn volus Ly he
BPRAaTN EGHITA

- mejlshe 4 |5 chihed b el cohiqundon saks
- high and b speed culpul regisinrs hate Leet Inflsized



= “0OATA RECEWVED" il 71 €e Slalllz regdelar 1ot besh 361 by
e modLde

St B Lot AT Tor & trush $5nde anoring tha palakars hip batesnon
e "THARSMIT EMNAHLE, " ~BATA RECEINMED," and “FALLT" bits.

HTRANSMIT “DATA TAULT™ YALID DUTPUT DATA
ENABLE" RECEIWVELD™ INFUT BEIMG
baTA TRAKNSMITTED
a 0 { M M
u} i} ¥ M [ [#]
o 1 [t} b -] Mo
1] 1 1 Wik (ELF]
1 o ik [ Vs
1 o 1 O L+
1 1 a e Yas
1 1 i Y55 Py

Flquno 4.7 - Truth Table dor "TRANZMIT EMABLE,” "DATA RECENWED." &1d

4.9.2

d 4

“FRULI" Ritg
Thao "TRAKNSMIT ENATLE" Ik can alsn ba used & dlaks dive
ferift recapnne. Thig bl should bee = ba O Tow 11 e 'when 8 Wil s
doeinched by tha appliootian prograrm The Ove Irkedace rodufs
vlk infnka nocowvory from a faull if it detecks Eis b aing om e
a1 whin i ls b a foused alole fwhie the Pod Sketus regisiur
“FAILI" bitiz 1] Tha pprlicnion program should set tha
"TRANSMET EMASLE" hit 1n 1, wait & Iapat 11 ms, and then rood
e For Sinbus regestar “FAULY" bl to som il e kault il axists
Bazpitna e the Aung sdge of tha enobia bt thad inibiolos Ll
recovary, Tha anebéa bl must ba O for & leegt 191 ma and then ot
equat 1o 1 kar BE eeet 11 Inoroer 10 snBiRe ek he Medus datkcts
A Mg sdge.

dobe tal for tha VWG and YO Drves, ha condion thed Infdielisd fwa
Toau ¥ L Mevee Diriven vy o deduced by ooeding Tia Drlve's
TRIP_CODE, PEMDING_CODIE, and $WARNING CODE regktars
1ov the particuls parl priod 1o gaecyting the nbgon-dogepbot g
B Gty PATAC B L.

Part Siatus Regisier

The Pl Slahet nbgcise b Used by te os ko rapsit
pormmusnk:abons b arel inchicals wtet dals MEE e e heed
ey B ket Db [rderace pedube. Sea figure 4.4,
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R

14

[n] ]

Frult Cote Foiy Mema

D = O e L0 R — O

i3 12 »n 1+ 9 B T B B & 3 2 1

a[n[w] ]

FaLE [

o~ i TauM ieedmilt
Fault Gooe 1 - doult {see lubie bkt

Daka Aecahned

0= gnmm mm iodeiniaty
— dnkx ren

Ho Failt 1

High Spead Cata Faum

Loaw Spaer] [Ieta FRLE

CFL Prwor-up ‘lost

EPADM Prwer-up Tist

Drvea Inlerfoca FAM Possar-up Test

1 Eit AAM Pawet-up Tesl

wtarsce AsM Fous

Ml Faull or Wieichokog Faub

Howd malfunchon

Figglirs 4.8 — Pt Stafia Pegiased

Tha "DATA RECEWED" bt (b 0] ez 251 nae (1) by the mockika
wihaemevat igh epeed drip NeR Dopn recohoed v ©o the el X
nlIbseCHts ARk i Pony ApeRed ciaka bas Gaan neneterd within ine
lezd ¥ miflzeconds, where % and ¥ arp cetnnd as dodlowes:

1pc nodea s « &5, Y = 250
q pl inoda X - 23 ¥ = 100

Mte a1 L 18 posssiDbe et IF vald reglsters &ne necaiwed wiille tha
“FALLT® biH & eed, Lhe "DATA RECEIYED® BH wil Rin1 O,

Thie “FAULT™ b (it 1) o set equal % 1 by Be modes wihen a
commuunioat i Talt & Selacied by e Cite [rtanece moduls.
Thir fpult oode indicalivg s fatune of the Tout s i o e bigh
bylo of ®ils hegjiated. Tive stahie of the "FALLTT bik had po 6ol on
e recaotoen of dila. This BiECcan Oa aed and e radide wil
contimue ko iecedwe dads oee e satisld M. assutihg] Gie Ank deef
i aperatiana Thie W e cledrad {eat ecual b O] when U moduis
daleods e *TRAMSMISSION ENSELE" ©itin the Fort Condeod
ragisier ohorge om0 1 and o et s presard. Seo Rgume 4.9
{or e amont of Uine reqUiked $or Taull detsciion Dy e ruoduie.



Mo Typa af Ervor Tinws

1-portmode high-spesd regleler transmisslon 4.76 e
ot -spann] recpsler WkTSTNBEION A2 ms

d.portmmis Wigheepesd regleler ransmission 17.52 ma
|rew-gpand rurz;kln- ¥arEiRean 7.8 ms

“Tina babsest: achlal oorwmenes of omoe and He ndicedon n the Pret

Staln registern.

4.4

4.5

55

=

Fguie .5 - Faldt Dedection Times

Thia Fautt Cooa byt [hits 8159 keentifes tn typa ot
comrmricsdoms fal detecled by e modus. The moduke walles
a it coda e mis byle upon detection o g dat i @ ls not

Bl ressedy i B dmdt statn, i, H meconda ordy e it ot
srrcourdened. IF & Togk & ceincisd el afacta maone thon sno pod
b, & TaIvaArLip T, the sotresponding code 55 arition into e
giuhs reqgisier of sach pai. Mok thal e ol oodes edecled b
i regleer ndicate the sarsd et on &8 the kil codns
diapisped on me Mutibus Onve Inbedsca iscaplste LED. but that
lh codet displayed on the LED are different. See sppandia 0 o
thn camelolicn Beteesn LED fodos and the odss found i Hk
reguier

Ouiput Ragisters

The cLiput megletors eonmin applicalion-apeciic o the |
racamitied to tha Ingud rmgistée af Me reancts port of e virbo
dunl puwt AAM, Th ramate port input reglstet that wik contan tha
cyrtpull megisle's cale 18 el to thn oulpd reglises number plus
P Son figure 4.1 boe & ek mep od the reglsters of all pods.
See the approprae Difm inctnucion maual & a éat af o
aprplicabde bers and thair magipicg Inonskadon o the Dive
IrdBrECe le.

Feac:ed &k & registars bor o pook WAl D ransmithad waen
*"TRAMSKIT ENASHLE" i un [1h i e Por Carmired rogishor and e
“FALILT™ b Iny tha Pod Status regiater 1 off 0. AFreglvior must
bt indlalized bedare de Aed inkes poriol. The equialan rag stars.
im the Crhea will han be wirkon ovor wiah fee anglted regletara

Inpul Registers

The inpal registens ovtaln spelcaton specila datbe st ke
rereived freet the remabs por thraagh thy dual patl BAM. Tha
Inpud regislers combaln dale et | rensmited tom die culpat
regisiory of Hha remode o THe remole pof outpud register that i
the soarea of an lepul regiisher' date i equnl b e inpul regale:
Fiutbees mEre(e 257, See tigum 4.1 for o inainoey mep of the
refatere on ol ports. Seo the spprapiiabs Diive Instnicion mensl
b & kat of e spelichble mgisiers.

For Uie W and ¥E1 Drives, drye regislers cababce of $ne ey
mup o U Microbus Dive Inlerfoce can Lee dearsbarsd vis e
poinbar iegisier B SOF MO, Gegsees nubsido ol e e oy
rep cannol bo writen o wipg te Drwe (sroce module, Seg
thie appicahie Liye smid Progpiud lnslrucAan mandels for mana
infmrmullon abot e nogihae



4.6

4.4.1

4.6.2

4.6.3

Apptlication Hotes

The folowéng sechens desiment onmmen apphookon
programmeg inmas

Genaral Application Frogranming

Appboaton prodriereeeg CoM be dore pioed efcleny (i beema ol
memnry itizabicn| using IOWRITE {type #F shaberienba in e
apbcaron ki) K wakblbles il abh Pt edpacbad W alkin g,
1. thal only noed to be ingalized. This eliminoes far neecl 1o
poiplicstiy cufiuee &l regisiers, ICWRITE 1s & wiits Sosrerand Bt
refererices aeblal eglEter koaion Melead of nene. H iequinsd.
regetars atitien krustyg ICAVRITE slubeewnibs can e Lned and
monbered wsing e 100 Moniar ln b Auloas Programiming
Exatutivn, Crudial Variublee thed mus be socesede o albar
appiknabon dnsks |notes AukoMok Prooassar showd be didined
lmoueg b Barrel condguiadon Saiamenie. ThB 1 seCHmpEnsd
ey IODEF stataments 1 confipuraton ek, For
Prosgrarrrriray Execlilive aotbwang HEl doss Hod redgure &
ronfigurobon sk, Lw, VA0 and laber, B "Gl 32H Maodide®
option im o Asch Comyueabor porion of e Frogranmritg
Erorutive sottaam,

B pei:Mcelly ConEquiing Crive Inbeface rensbirs Traugh n
coaflgu stz tesls (o Incthe Fack Configuroloe) ndos 4o the clorty
anil BasH nrulmammnrﬁ of 18 BpplicEHon pragram. i does 3o
hetespicat, & theoarperae of ncresssd mermory uAzation

Powerkng Up/Down

I e B is uned St winlke e MUmDes Ditve [Mefsce B
gommuniceing with the Microbue Diive libsbacs modube, b
Multibus Elrbve 18Tl ol e will CIEPSY & COHTTIW Ao amod
orrr on e facaplos LED and vwiite b cods 4o T high Bybe of
tha Part Sithe mygisier. This enur et 0 cleared Inthe follwing
e,

Sat e "TAAMSMIT ERA&BLE" EBit in the Mullibuz Diva e b
0 (QFF}. Tum am pawnr to e Drhee, Tha Multkus Orioa Imarace
rradule st wadt 4o the “DATA BRECEWED® bid In Hivs Por Shibug
reg|leter o by ot Reitcrn kming on the " [HAHEMT EMABLE * bit
inthe Port Carmine renster, Raaeull ihal eninblive ansmissan Wil
ala3 ckenr tha “FAULT™ bi In tha Port Slohes register i tare era no
otrer teuits present. At this paind the hdlikss Dnive nierinee is
abe ba Tarerik cale.

Drive Applcalion Notes

AP raglsters I WG] and Y5 Onves ara Iniioized ol powser-ugs with
wakima starad in nonevrdable PAK, A% Soon =t Hie 1os) lahes
conitreh, &k reglaiors In the Drive am maonanibian by the e rogistar
v, Whestewar Conlhe 15 releaged, &1 regletars m the dive are
onan inlindized wath e values abored in non-oktlie R, Hole
Hrat Ethirgs el idmemtliyg CORIFOE G Chby DB BCeCrmpABRed when
e dive & stepped, i, in stancd-ly mode

Hate akso Hek the Dive mast be pasored doen if you ward o
reglaca Lisar hafaca noodains. Tha dnue ann dalrrring what

a4



4.6.4

4.58.5

4.8.6

10

irdariaan madules are ifetled [De IRdenece mMoaLRe, Keypad, of
han-Machine |nlenece) ORLY on posar-up.

Sottware Handshakirng

The Drive puramslers DOGPBEL_IM sre LOOPBE QUT aro
pucvided ki sotwake henoohaking boetason the futibus and
Microkus Crive Filetfacs modea, Tho LOCIPEE W jon cutp
req@ater froum the Muticue Drive Inteissa) regaler fUE be 1
poual & Wre LOOPEK CLUT cagistar jan Mpuk reglelar oo e
Microous Drive (merincs] in tho eyl fodgiann:

LEICIPEE_IN% = LOCPBEK_OLE %

LODPEK_IM I3 ruitiised ty twe (2] Ly tha Drive microprocsssar
nnd veritan 1o LOOPEE_CAUT, wiich b n wm rersmitsd i the
Mutibue Drive Irdarfsce. If e ime Detywsen LIR30
LOOPEE_IH it L D bs graesar than ona (1] second {3
socornds Tor kabor wenglone of the Y| and WO Trtva fimmesorae) o
LOCPBE, M doss nat equal LAOPEK OUT, the D i thipped.
Tha soitwars handshnaking should ioe In 4 sopamta nsk ot sne s
a fosier roie thort B Lask: 1Bt 16 varlding daba 10 the regegier gt
wil ba translerned 1o the Dirtve. Motes that diming o the soitesns
hendshalang insk mued Lahe il ascount e trenamision apesd
of the 2edlal [Nk tsetf, Fter to seation 2.2,

Resating Faulls on1he VCI end Vai

Faulle on e WC1 & YGI Dives can s resat ueng tha B AESET
prurauraler CRHLY # LMabe Bbe o CLITENL OF peding cammunicatian
fa 1B o b Dk livhea e §IVK are Saftwone hondahabing &
ootue Bue seidion 4.3.7 for Fow 10 feeoer ITem Somemurication
faube Bedors resedirg Dihse Buts, by B debamins the causa af
ther Al by Bearrititg e TRIF_GODE paramsdar oot from she
Cuhser. Ty hesestrt dite Dt Baull, B AESET st be med on for o
minlmum of Bdmis. |} wll reculne Bpproimabely 3 aeconds by tha
Cuiver e acrhucslly clear Se Taldt &nd De rasdy 10 0.

Edore atiempting to ror the D hes agam, verty et both
TRIF_GOGE and PENDING CODE regislor outputs fram the Drhe
are O o srang Barg 18 no oiher emar conditien thol wil mohe e
Cutwir bl ggacer. Moda ek tee "TAAMNSMIT ENARLE " bt in #he Port
Cirbienl relster In thee Muttibue Cinye intarkacs moduls mus MOT
ba Wil aif Bakore regatiing Driva fulia.

Hybrid Mode

lis sl Lo Sesd myoce, The W and YEI Dives can. wilize the
Crbes Imferisce radue i "hybnd” mocde. This mode B & werston
of Lowaal i i widch the Dive Inteniecs module 13 used @
provide only 2 speed relenarce 1 e Driva, and choee: oot sy
cormral . Sea the apprep iake Diive docuwramkadon for mone
inictmistian on Hybiid moda of the Orve.



Appendix A

Technical Specifications
{Multibus Only)

Amblent Condlluons
» SinfRoA bempansiire: - a5 G
* Cperafing temperaine: 07 fo B0 C
* Hiuridity: B o 96 % ron-condanging

Dimenslons
% Helgnt 1175F Inches
a Wdth: 135 hches
& Deplk 7.3 ches

Systam Power Raguiremenis
& +5Nalls 1200
& 24l 40 o

Mexdimum Module Power Dissipatlon
# 8 Wals

laalallon Yoltage
» 2 VAL at SOHE

Maxlmum wire length between ponts
v 200M

A4






Appendix B
Module Block Diagram
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Appendix C

Cable Connectlons

{Euripa) Cabrla BN S8 .UA.ON |8 acid aeparately.

sLISGAp Ciobka PAR 61 3201 -xA, whena 2 — el in nckes, |6 oo
soparaiaiy

1--—-Gnlekl----1*
HEZO TR+ 2 aukkangoaxsy 3 HEL R 4

X

HAD TH- B axcoccoxer T HED RX-
HSD A+ 3 acnoopokes £ HS0 Tx 4

X

MED A¥- T ocooocsscn § HE0D T
LED TE + 4 soceascmaeoot 6 L5 R4

X

L20 TH- B ahdsinidsraax 9150 FX
L3S0 A+ 5 uoermixkmas 4 120 TH +

X

L5 R 9 wooccoooue B LID TH-
widne u = Tetaled] pal wiking, 2 bwsls pes b

S Shedd pin connescta ekt 100 CHI 104 Wall sk nesetcs B
corracied. The shked pit 18 contiecbed (3 b Drive emd| oAb
ure cabls rures of ouer approximaboky 10 Ity maoterg






Appendix D

Fault Codes
Yalsa in
FPorl Salus LED
Reglatar Fault Codm Tt Hames
4] frdnrk| Mo Fault
1 GC High Apesd Dot Fadt
2 ( |.rew Spppd Cpde, Fault
d il CPL Powai-Up Tasl
4 1 EFAUM Pavedr-Lp Test
B b Cirva Irdeidede AARE Poiess-op
et
T £ Irterfacs AAM Povwar-p Foel
B T 1 Bit Pkl Poeaeseam Tost
7] (o] Boant Mathincion
i d Hest Faptt ar Wakchckg Feal

*Whai s frul ocours, the LED keaps s moat recan uals,
which rmay bn Blank or apy SAee wult code leled stk

Etror Dascription

High Eprad Dieda Fandt - indcebas: thal. afar reetiri A sel of
valkt hiigm spesd Inpl regksber dala, snolvere e of ol high spood
Inpua regsher date, wad Fol e kad withk #e madimom olownbe
tirmn, Than rochle wsll catect & g sosed date fsdll whansoer o
Catwa B2 swdibzn A 1E corracied 16 bammed aff.

Lo Speedd Diaka Faul — Indicatas hal, aler receiving svory biock
ol koW Bpeed inpuk negiater dats willlin B moxrmum sllowebie
tirma, ané or maro Boaks of low apeed Inpud recptsher ol wss nol
maGeve] witile e Pridaleueem alomeol o tmea,

Al other amors fdkcebs b rralfuiwslichitg modue thet |a ot
yBH-aervicaakle.
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RELIANCE CONTROLS
DOCUKENRTATION IMPROVEMENT FINEM

Lovumizil 4ok
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For additional Information

1 Allen-Bradley Diive

Maylield Heights, Ohio 44124 USA,
Tel: (800 241-2886 or (440) 646-3599
AlLp: e reliance. com/auloma

mrmroch sl mriorsston cen

Coarpen: Haul mares
P, vl oo Ty L i e e bl BRI U vl LS TESNIE L (DDA B e AT R
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Aoy Pl raboec o LT Ll S, ol ol e,y DDEESAUES, I PR b | A

Fou Ukl Stk Bl md S T, .rH.J-iJ—-\.-H: A, b B :""".-\.I.F- R"-"al.-al'a-".l
Foon M -, Tkl e e, 1T oo D B W T o, e Dy g e, T "l?l""ll'-l'l'ﬂ,l'nl'ﬂ
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